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Origin and propositions. This review was prompted by recurring industry debate 

around cavity and cavity-free external wall construction, where competing positions 

are often expressed in absolute terms. The Bench considered the underlying question 

worth examining independently against the available evidence. The thirty industry 

propositions tested in section 21 and Appendix B are representative formulations 

assembled by The Bench in their strongest reasonable form; none is attributed to any 

individual or organisation. 

 

Publication note. This publication changes presentation only. Every technical statement, conclusion, confidence 

rating and evidence-gap status is carried from the completed technical record listed above, which was subjected to 

separate verification and closure checks within The Bench's controlled review process. Where wording has been 

condensed for presentation, the condensation preserves scope, confidence, conditions, limitations and evidence 

status; The Bench's controlled technical record remains the governing source. 
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Foreword — why The Bench undertook this 

review 

Recurring industry debate around cavity and cavity-free external wall construction is often conducted in absolute 

terms. The Bench considered the underlying question worth examining independently against the available 

evidence — and worth answering properly rather than rhetorically: under what conditions can cavity, partially 

cavity-based and cavity-free external wall systems provide safe, durable and resilient building-envelope 

performance — and what evidence is required to demonstrate those functions over the intended service 

life? 

The Bench undertook this review because the question matters to real decisions — substrate choice, exposure 

assessment, system selection, warranty acceptance, fire strategy — and because the debate around it is conducted 

largely in absolutes that the evidence does not support. The investigation was set up to be structurally capable of 

concluding for cavities, against cavities, for hybrids, or that the evidence is insufficient. No conclusion was pre-

approved. 

Purpose. To determine what the available evidence actually establishes about cavity, hybrid and cavity-free external 

wall design in UK conditions, present and projected; to test representative propositions from that industry debate; 

and to exercise the same evidence discipline against the complete technical record of one real cavity-free product 

system, audited as an evidence case study — without assuming either that cavity-free systems work in principle or 

that any particular product instantiates them. 

Scope. External wall systems for UK buildings: masonry cavity walls (partial and full fill), drained/back-ventilated 

rainscreens, bonded/anchored ETICS and render systems, and hybrids. Moisture, fire, thermal/overheating, climate 

exposure, durability, workmanship, maintenance, redundancy, mould, certification and innovation dynamics. 

Structural behaviour is covered only where the assembled evidence reached it (section 12 records this as a thinner 

area). 

Limitations. (i) The industry propositions tested in section 21 are representative formulations assembled by The 

Bench, not statements attributed to any individual or organisation — see the origin note on the document control 

page. (ii) Several governing texts are paywalled and were identified but not read: BS 5250:2021, BS 8104, BR 262, 

CWCT TN75/TN76 and the Standard, PAS 2035, BBA scheme rules; conclusions that would depend on their contents 

are marked UNRESOLVED rather than inferred. (iii) The Barrett Commission report text could not be obtained; 

circulating Vancouver figures are therefore not relied on. (iv) Three of the nine research streams were confined to 

direct retrieval of named primary documents. (v) This review examines strategies and evidence classes; it does not 

assess any specific project build-up. 

Citation convention. Sources are cited in the text by issuing body or author, with the year where the source is 

dated (for example: Straube 2001; Künzel & Zirkelbach 2008; NHBC 6.9.19; DESNZ 2024). Every cited source is 

identified in full in the References (Appendix C). 

How to read this report 

Statements in this review carry one of four markers where precision matters: 

• A — documented fact: traceable to a Tier 1–3 source. 

• B — supported interpretation: reasoned from documented facts, defensible but not itself documented. 

• C — concept proposal: a direction worth testing, not a finding. 
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• D — unresolved: the evidence reviewed does not settle it. 

Conclusions use the calibrated set: SUPPORTED / PARTIALLY SUPPORTED / CONTEXT-DEPENDENT / NOT 

SUPPORTED / CONTRADICTED / INSUFFICIENT EVIDENCE, with confidence HIGH / MODERATE / LOW / 

UNRESOLVED. An honest INSUFFICIENT EVIDENCE is treated as a finding, not a failure: it marks the places where a 

confident answer would be an unsupported answer. 
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Executive summary 

This review set out to answer a deliberately reframed question: not "are cavities good or bad?" but under what 

conditions can cavity, partially cavity-based and cavity-free external wall systems provide safe, durable and 

resilient building-envelope performance — and what evidence is required to demonstrate those functions 

over the intended service life? 

The evidence base assembled comprises the current Approved Documents in full text, warranty-layer standards, 

official fire investigations (Grenfell Phase 1 and 2, Lakanal, The Cube), peer-reviewed building physics, multi-decade 

international field records, official UK climate projections including the 2024 DESNZ wind-driven rain study, and the 

complete technical record of one real cavity-free product system, held and reviewed by The Bench as an evidence 

case study. Every conclusion below traces through The Bench's controlled claim-and-evidence matrix and stream 

evidence files to the sources in Appendix C. 

Overall position. The evidence supports conditional answers, and the conditions are now specific enough to use: 

see section 22 (what the evidence supports) and section 23 (principles). No absolute conclusion for or against 

cavities is available, and none is required. 

Key findings at a glance 

# Principal finding Conclusion 

1 

UK regulation does not require a cavity. Requirement C2 is functional, and AD C 5.7 admits 

a solid wall of sufficient thickness, a cavity wall, or an impervious or weather-resisting 

cladding. Dimensioned cavity provisions occur at two distinct levels that must not be 

collapsed: AD C guidance itself offers dimensioned technical solutions (a cavity at least 50 

mm wide; a residual partial-fill cavity not less than 50 mm) as one optional route, and the 

warranty layer imposes dimensioned cavity conditions triggered by framed backing walls, not 

cladding type — NHBC 6.9.19 requires a drained and vented cavity behind insulated render 

on timber and steel frame, and none on masonry. 

SUPPORTED · 

HIGH 

2 

The cavity is a design mechanism, not an objective — and this cuts both ways. Its 

evidenced functions are drainage and the capillary break; pressure equalisation is largely not 

delivered in service, and cavity ventilation drying is conditional. A bonded system on an 

absorbent masonry substrate within driving-rain limits has an evidenced alternative second 

line; the same system on a moisture-sensitive framed substrate is the configuration every 

examined jurisdiction and the UK warranty layer treats most severely. 

SUPPORTED · 

HIGH 

3 

The governing variables are not "cavity or no cavity". Across moisture, fire, thermal, 

durability and failure records the deciding variables are: substrate moisture tolerance; driving-

rain exposure; what in the wall can burn; interface detailing; and whether the system's 

concealed functions can be verified. 

SUPPORTED · 

HIGH 

4 

Fire. A cavity is an exposure amplifier and concealed pathway, not a fuel. Removing it 

removes real mechanisms (concealed spread, geometric amplification, barrier dependence) 

but does not remove fuel, openings as entry routes, or compartmentation duties. Component 

non-combustibility is a legitimate, lower-risk regulatory route and does not by itself establish 

system behaviour. "Exemption from BS 8414" is a category error. 

HIGH (Richmond 

House example 

MODERATE) 

5 

Mould. No causal evidence links wall typology to indoor mould. The coroner in the Awaab 

Ishak case expressly found no structural cause; the national statistics contain no cavity-versus-

solid breakdown; the analysis that could answer the question has never been constructed. 

Surface temperature, heating and ventilation govern the condensation limb. 

MODERATE-

HIGH 
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# Principal finding Conclusion 

6 

Thermal. Wall construction is a minor term for overheating. The as-built winter record 

cautiously favours continuous external insulation — insulated cavity walls measured at 1.34× 

their modelled U-value; the 0.75× figure belongs to uninsulated solid walls, not to any 

insulation measure; one measured EWI case missed its target by ~17% (cause unexplained). 

The field populations are non-equivalent and no direct system-family comparison exists. 

MODERATE-

HIGH 

7 

Climate. Winter driving rain on exposed orientations is projected to rise 10–25%; moisture 

design guidance still rests on 1959–91 exposure data while overheating design already uses 

future weather files — the adaptation gap is on the moisture side. That this gap "tightens 

single-stage strategies most" is a labelled inference (B), not a demonstrated comparative 

result. 

MODERATE 

8 

Neither familiarity nor novelty is evidence. The traditional record contains concealed ties 

that corroded within 12–26 years; the innovation record contains certificates that "related 

only to the general suitability of the system". The burden of proof is set by consequence and 

concealment, not by the age of the technique. 

SUPPORTED · 

HIGH 

 

The reframed question has usable content. A wall must demonstrate its strategy on the 

actual substrate, for the actual exposure, at system level, including interfaces, and with 

a verification story for its concealed functions. A wall that cannot show all five has not 

answered the question — whether or not it contains a cavity. 

 

  



 

THE BENCH  |  EXTERNAL WALL EVIDENCE REVIEW 

 

EXTERNAL WALL DESIGN IN A CHANGING UK CLIMATE   ·   THE BENCH   ·   2026   ·   PAGE 8 / 43 

1. The question 

"Cavity versus no cavity" presupposes that the cavity is the unit of decision. The record assembled here says 

otherwise. Regulation regulates functions (AD C 5.7 admits three wall families); the international responses to 

façade failure were conditional triggers built on substrate, exposure and consequence — never a blanket mandate 

or a blanket permission; and the failure record concentrates at interfaces, where the operative question is not "was 

there a cavity?" but "what happened to the water after it got in?" 

The investigated question is therefore the one in the executive summary, and the hypothesis that "a cavity is a 

design mechanism, not an objective in itself" is SUPPORTED (HIGH) — with the explicit caution, honoured 

throughout this review, that accepting it does not establish that any cavity-free system is equivalent, adequately 

evidenced or appropriate. 

How the question was tested 

The method was adversarial by construction. For each proposition the strongest supporting case was assembled 

first, then contradictory evidence was deliberately sought; disagreements are explained (construction, climate, test 

conditions, terminology) rather than averaged. Nine research streams were run — regulation; moisture; fire; 

thermal/overheating and climate; international experience; durability and workmanship; mould and indoor 

environment; innovation and certification — each producing a controlled evidence file with full source metadata, 

consolidated in The Bench's project source register and summarised in the References (Appendix C). 

The evidence hierarchy 

The review weighs sources on a five-tier hierarchy. Lower tiers generate questions; they do not override stronger 

contradictory evidence. Manufacturer claims are never silently upgraded; AI-generated text and search snippets are 

not evidence; paywalled standards are identified, never paraphrased from memory. 
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Figure 1 — The evidence hierarchy applied throughout this review. Evidence summary of the review's source-tier system (section 

1 and Appendix C). 

Three corrections made during research illustrate the discipline working: a recovered file labelled as an NHBC report 

was identified as BBA Technical Report No 3 and re-cited; the ORNL EIFS study was found to contain no face-sealed 

comparator and was barred from supporting the drainable-versus-face-sealed comparison; and the widely cited 

German ETICS fire statistics were found contested and are used only with that caveat. 

2. What an external wall must do 

An external wall is a system delivering, simultaneously and for decades: structural transfer (self-weight, wind 

pressure and suction, impact, racking, movement); weather exclusion (rain in all delivery modes, at the field and at 

every interface); moisture management (vapour, construction moisture, condensation, drying); winter heat retention 

and summer heat moderation; air control; fire performance (reaction, resistance, and the control of concealed 

spread); acoustics; durability under UV, frost, thermal cycling and biological load; and maintainability — including 

the ability to reveal, tolerate and recover from its own defects. 



 

THE BENCH  |  EXTERNAL WALL EVIDENCE REVIEW 

 

EXTERNAL WALL DESIGN IN A CHANGING UK CLIMATE   ·   THE BENCH   ·   2026   ·   PAGE 10 / 43 

 

Figure 2 — What an external wall must do, simultaneously and for decades. Conceptual diagram derived from section 2: 

functions, not layers; no build-up or construction sequence is shown. 

A material property is not a building-system performance result. A1 classification does not establish wall fire 

performance; vapour permeability does not establish absence of condensation risk; water resistance does not 

establish weatherproofing; established use does not establish suitability for every exposure; innovation does not 

establish superiority. Product performance, assembly performance and building performance are distinct levels of 

claim, and the review keeps them separate throughout. 

3. Why cavities developed 

The cavity wall displaced the solid wall in the first half of the twentieth century because solid masonry in exposed 

conditions admitted driving rain, and rendered outer faces were already being used "to give extra protection 

against driving rain" (Historic England). The cavity provided a capillary break and a drainage path between a wetted 

outer leaf and a dry inner leaf — a mechanism solving a moisture problem, adopted for that function (A). 

It was later conscripted for additional duties (thermal, then as an insulation zone), which is where much of its 

modern failure record originates (sections 6 and 15). The historical record supports the mechanism-not-objective 

reading (HIGH), and equally establishes what the mechanism was for — a fact that any system proposing to omit it 

must answer function by function. 
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4. Cavity and rainscreen system principles 

Two-stage weather control: an outer screen sheds most water; a drained (sometimes ventilated) space intercepts 

what passes; a drainage plane returns it outside. 

The evidenced functions are drainage and the capillary break (Straube 2001; BDA 2023). Two commonly 

claimed functions are weaker than their reputation: 

• Pressure equalisation "rarely, if ever, occurs in service" — measured moderation for brick veneer is ~50% 

static and 10–20% under gusts, and "provided sufficient drainage capacity exists, pressure moderation provides 

little benefit" (Straube). 

• Ventilation drying is real but conditional on cladding openness and climate (Salonvaara/ASHRAE 2007 — 

results "not always conclusive"). 

The costs of the mechanism are also documented: a concealed void that amplifies fire exposure (section 11), 

dependence on cavity barriers with a real defect record, concealed components (ties, fill, barrier placement, cavity-

base debris) that dominate the UK failure record, and — in insulated form — the largest measured as-built thermal 

performance gap in the held field data (section 8). 

 

Figure 3 — What a drained cavity is evidenced to do, what is weaker than its reputation, and what the mechanism costs. 

Conceptual diagram grouped by evidence status, derived from sections 4, 8 and 11 — not a construction build-up. 
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5. Cavity-free and bonded system principles 

Single-stage (face-managed) weather control: a low-absorption, crack-controlled render or finish sheds water; 

incidental entry is buffered by absorbent substrate mass and returned outward by vapour-open drying (the 

Künzel/Holm mechanism). 

The strongest form of the case: on masonry or concrete, within driving-rain limits, with vapour-open insulation 

and maintained finishes, this strategy has a multi-decade continental record — 29–45-year systems performing with 

normal maintenance, renovation intervals comparable to painted masonry, zero whole-system adhesion losses in 

survey populations, and cracking less than adjacent uninsulated masonry through thermal de-coupling (Fraunhofer 

IBP 2005/2015). 

The documented weaknesses: 

• It is "single-stage protection [that does] not dry effectively after being wetted" (SINTEF). 

• The only quantified exposure guidance located classifies it as recommended below 400 mm/yr annual 

driving rain, unsafe at 400–600, and dissuaded above 600 (Kvande et al. 2018 — a Norwegian metric not 

convertible to UK AD C indices; no project-neutral UK acceptance ceiling was established or located in this 

investigation, and no conversion was derived). 

• Surface defects at scale are common (algae 55.5%, cracking 39.7% in the Portuguese survey). 

• Its concealed functions (adhesive coverage, mesh embedment) are covered as they are executed, with no 

method for verifying bond retention in service located in this investigation. 

• On moisture-sensitive framed substrates its failure record is the worst in this review (New Zealand; the Swedish 

mould-behind-ETICS-on-frames finding; the STA's recorded UK failures). 
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Figure 4 — How a bonded, vapour-open system provides the equivalent required functions on an absorbent masonry substrate, 

and where the strategy's documented limits sit. Conceptual diagram grouped by evidence status, derived from section 5 — not a 

construction build-up. 

The UK warranty layer prices this precisely: no cavity required on masonry; a drained 

cavity required on frames — converting the bonded system into a hybrid exactly where 

the international record says consequence demands it. 

 

6. Moisture, rain, vapour and drying 

Exposure is the frame. UK driving-rain exposure spans sheltered to among Europe's most severe, categorised by 

AD C zones and the BS 8104 methodology (identified, not read — its underlying data period is 1959–91; section 
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17). Guidance already ties wall-type suitability to zone: full-fill restrictions and cladding recommendations tighten 

with exposure (A). 

The outer layer should be assumed imperfect. Masonry outer leaves pass water under driving rain; renders admit 

water at cracks and interfaces; the UK wall-failure investigations are dominated by rainwater-driven mechanisms. As 

a design premise this is SUPPORTED (HIGH); as a quantitative universal it is CONTEXT-DEPENDENT — quantities 

vary enormously with exposure, materials and workmanship. 

What happens next is the real differentiator. Drained systems route the water out (evidenced). Bonded systems 

on absorbent substrates store and redistribute it — Künzel & Zirkelbach (2008): concrete and masonry "readily 

absorb and redistribute small quantities of leakage water without any signs of degradation"; the same quantities 

"may severely damage" OSB, plywood or gypsum sheathing. Holm/Künzel's simulation completes the mechanism: 

vapour-open mineral-wool ETICS on masonry leaves the wall's moisture balance essentially unchanged because 

outward evaporation is unimpeded, while internal insulation makes the same wall progressively wetter. The 

substrate, not the cavity, is the fork in the road (HIGH). 

 

Figure 5 — Moisture pathways every wall must manage: rain entry, vapour movement, air-leakage transport, drainage, storage 

and drying. Conceptual diagram derived from section 6; pathway weights vary with exposure, materials and workmanship. 
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Vapour and "breathability". Interstitial condensation in insulated masonry cavity walls is "not likely" per the BEIS 

hygrothermal review — the UK failure mechanisms are rain-driven, not vapour-driven (A). Vapour permeability is 

one variable in a temperature-and-resistance sequence, not a conclusion: "breathable" is not a condensation 

analysis, and BS 5250 / BS EN ISO 13788 assessment (or EN 15026 simulation, with its own desktop limitations) 

remains necessary per build-up — a requirement the NHBC System Review makes explicit for innovative systems. 

SUPPORTED (HIGH). 

Mineral wool specifics. The blown-fibre retrofit record shows installation sensitivity; but quantitative evidence on 

wet-wool conductivity recovery, slumping of modern batts, and hydrophobic treatment durability was not located 

— INSUFFICIENT EVIDENCE, recorded rather than inferred. 

The full-fill record. Of 390 failed fair-faced dwellings investigated (via BEIS 2021/017), the causes were pre-existing 

defects — damaged brick faces (123), rubble in the cavity base (79), saturated brick (67), failed ties (52) — and 

survey practice still contains "no specific mention of inspecting the base of the cavity". The record indicts retrofit 

and survey practice, and full-fill in misjudged exposure — not the cavity-wall concept (MODERATE-HIGH). 

7. Condensation, humidity and mould 

England's damp problem is real and unevenly distributed: 1.4 million dwellings (5%), concentrated in the private 

rented sector (10%), with a condensation signature (bathrooms and bedrooms leading) (English Housing Survey 

2023–25). Four authorities converge on rejecting "lifestyle" framing. The strongest single univariate factor is 

inadequate ventilation (60.1% damp prevalence versus 4.7%) — but it has the smallest attributable fraction (0.9% of 

stock), while poor-condition external fabric accounts for 15.1%; no multivariate analysis exists, so relative 

contributions are genuinely unquantified (A/D). 

The coroner in the Awaab Ishak case searched for a fabric cause and expressly found none — "I did not find that 

there were any structural issues such as leaks etc." — attributing the fatal mould to "ineffective ventilation within 

this ageing property" and the failure to treat it (A). 

The statutory anchor is a surface criterion: no visible mould on the inner surfaces of external walls of a properly 

heated dwelling, with surface water activity limits (AD F Vol 1 Appendix B) — conditional on "properly heated", 

which 13.2% of households cannot achieve. Thermal-bridge physics places the risk at junctions and reveals (fRsi far 

below acceptability at uninsulated lintels behind internal insulation, with insulation thickness having negligible 

effect on the bridge itself); external insulation raises internal surface temperatures across the wall field, and at 

population scale insulated walls carry less than half the damp prevalence of uninsulated. 

On the typology question this review was asked: no study comparing indoor mould 

between cavity and cavity-free dwellings was located, and the national survey publishes 

no cavity-versus-solid breakdown. "Cavities cause mould" is NOT SUPPORTED; 

"cavity-free eliminates mould" is NOT SUPPORTED; the cross-tabulation that could 

settle the residual question is constructible from survey microdata and has never been 

constructed (A/D). 
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8. Winter thermal performance 

All three wall families can meet current U-value expectations on paper. The evidence differentiates on bridging and 

as-built reliability. 

Point bridging. ETICS anchors ≈0.002 W/K each; rainscreen brackets ≈0.036 W/K — roughly eighteen times higher, 

~+0.10 W/m²K even with thermal-break pads, and BR 443 declines a simple correction, defaulting to +0.30 W/m²K 

absent detailed calculation; low-conductivity cavity ties pass the 3% significance test (A). 

As-built, three distinct findings that must not be blended: 

• Insulated cavity walls measured at 1.34× their modelled U-value — a bypass/workmanship phenomenon 

(Hulme & Doran 2014). 

• Uninsulated solid walls measured better than the standard assumptions used to model them (0.75× — a 

property of the solid-wall stock and its RdSAP assumptions, not of any insulation measure) (Hulme & Doran 

2014). 

• In the DEEP retrofit evaluation, solid-wall insulation was the only measure "always saving with statistical 

certainty", while the measured Salford EWI case missed its in-situ target by ~17% with the cause unexplained 

(A). 

These populations are non-equivalent and no direct system-family comparison exists. Continuity favours external 

insulation at junctions; a drained cavity outside continuous EWI retains that benefit. 

Conclusion: the operative variables are insulation continuity, fixing strategy and workmanship verification — not 

cavity presence (HIGH for the variables; MODERATE-HIGH for any comparative as-built advantage). 

9. Solar gain, summer heat and overheating 

Overheating in UK homes is driven by glazing area and orientation, solar gains through windows, and ventilation 

opportunity; wall construction contributes little — insulation explains ≤5% of overheating response across 

576,000 modelled variants (Fosas et al. 2018 — read at abstract level and not UK-specific), Approved Document O 

contains no provisions for opaque wall construction, and modelling for the CCC found no significant correlation 

across four wall types (A; HIGH). 

Cavity ventilation as summer heat removal is demonstrated in high-solar climates with open, tall cavities; UK 

brick-veneer cavities ventilate at 1–10 air changes per hour against the >100 the studies assume — the benefit 

does not read across, and surface colour is the stronger, cheaper lever (MODERATE). 

Solar absorptance is where façade design genuinely matters in summer: dark ETICS surfaces run hot (cracking 

and cycling stress), while highly insulated low-mass surfaces undercool at night — at identical U-value, ETICS 

roughly doubles annual external surface-condensation hours against a massive wall (647 versus 282), feeding the 

algae phenomenon, and lighter colours deepen the night-time undercooling side of the trade — a real trade-off 

with no free option (A). 
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Figure 6 — Solar radiation at the façade: where the heat goes, and the surface trade-off the evidence documents. Conceptual 

diagram derived from section 9; neither wall strategy always performs better, and indoor overheating is governed primarily by 

glazing, orientation and ventilation. 

Passive measures follow the AD O hierarchy: limit gains first (orientation, glazing, external shading), then remove 

heat (ventilation, night cooling); neither air conditioning by default nor "passive is always sufficient" survives the 

evidence base. 

10. Fire performance 

Reaction to fire (does it burn?) and fire resistance (does it hold the line?) are different properties, tested differently, 

and neither transfers from component to system by inference. 
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Approved Document B applies Regulation 7(2) — the component non-combustibility route for relevant buildings — 

in addition to functional requirement B4, not instead of it; permits membranes at B-s3,d0 and sets no floor for 

thermal breaks; so a compliant "non-combustible" wall may lawfully contain combustible elements. 

Richmond House illustrates the point at reduced evidential weight: a building whose outer cladding boards were 

A2-rated was reportedly lost through a 160 mm cavity containing three layers of timber battens (press reporting of 

the non-public Probyn Miers forensic report — indicative; "the whole wall was A2" is not shown by the accessible 

sources). 

The reverse also holds and is stated fairly: the component route is the government-preferred, lower-risk option for 

relevant buildings, and large-scale testing has credible academic critics. 

"Exemption from BS 8414" — a framing encountered in circulating product marketing 

— is a category error: the test is never mandatory; buildings other than relevant 

buildings have two routes; relevant buildings have one, and it is not BS 8414 (A; 

HIGH). 

 

11. Passive fire, concealed voids and cavity effects 

The inquiry record is precise and double-edged. Grenfell Phase 2: a cavity "is not by itself sufficient" — insulation 

must be present — "even non-combustible insulation in the form of mineral wool resulted in the growth of the fire 

to full involvement of the ACM panel"; entry was at a deformed window jamb; causal attribution is to combustible 

materials. 

Peer-reviewed experiment (Mendez 2022, non-combustible linings) establishes cavities as exposure amplifiers: 

heat flux and flame extension rise as cavity width narrows. 

The cavity-barrier record: of 106 real fire investigations, 34 involved concealed spread, 20 with absent or poorly 

fitted barriers (BD2887, BRE for DCLG 2015); a 13 mm installation gap degraded every generic barrier type except 

intumescent (NHBC Foundation NF51, 2013); at Grenfell, barriers were also supplied outside their tested 

configurations. No reliable industry-wide defect rate exists. 

Removing the cavity removes the concealed pathway, the amplification and the barrier dependency — and does 

not remove fuel, openings or compartmentation duties: German practice still requires 200 mm mineral-wool fire 

breaks in bonded EPS ETICS with a 22 m EPS cap. Mineral-wool bonded ETICS occupies the honest middle: no 

adverse incident located, and little positive system-level evidence either — the weakest evidential position in the 

fire stream (D). 



 

THE BENCH  |  EXTERNAL WALL EVIDENCE REVIEW 

 

EXTERNAL WALL DESIGN IN A CHANGING UK CLIMATE   ·   THE BENCH   ·   2026   ·   PAGE 19 / 43 

 

Figure 7 — Fire hazard as pathway × fuel × barrier integrity. A cavity is an exposure amplifier and concealed pathway, not a fuel; 

removing it changes the pathway term only. Conceptual diagram derived from sections 10–11 — no specific construction, 

building or tested system is shown. 

Conclusion: each construction transfers fire risk — rainscreen to barrier integrity and workmanship; bonded EPS to 

fire-break detailing and render integrity; bonded mineral wool to component completeness (every layer, including 

finishes and adhesives, must actually be classified); full-fill masonry with A1 fill genuinely closes the void (AD B's 

own exception) (HIGH, with the mineral-wool ETICS cell UNRESOLVED). 

12. Structure, movement and wind 

This review's structural coverage is thinner than its other limbs and is flagged as such (LIMITATION). What the 

assembled evidence establishes: 
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• Wind design of cladding and fixings is a live regulatory pressure point — missing wind/structural calculations 

are among the commonest Gateway 2 rejection grounds. 

• The EAD assessment architecture distributes load paths differently by configuration: in bonded-with-

supplementary-anchor ETICS the anchors are assessed for wind tension only and dead load rides on the 

adhesive, so "belt-and-braces" descriptions must be checked against the ETA configuration. 

• Movement is handled by joints in drained systems and by mesh/basecoat crack control plus movement joints in 

bonded systems, with cracking the second most prevalent ETICS defect. 

Racking contribution of sheathing boards and system stiffness were not reached by the evidence gathered. Further 

system-specific evidence is required for any structural conclusion beyond these points (D). 

13. Interfaces 

The failure record concentrates here across every system family and jurisdiction: CMHC found entry at windows, 

decks, balconies and saddles; the Hunn Report's mechanism was interface entry into assemblies unable to dry; 

Grenfell's fire entered at a window jamb; the STA's recorded UK no-cavity failures cite "incorrect build around 

windows"; UK cavity-wall failures cluster at trays, closers and penetrations. 

SUPPORTED (HIGH): a review that evaluates the clear wall field evaluates the wrong 

square metre. 

 

Interfaces are also where the hybrid question lives — drained sub-sills, dual-sealed coupling joints with drained 

cavities, base drainage — UK practice already deploys local drainage at interfaces within nominally single-stage 

walls. Whether element-level drainage can substitute for plane-wide provision on sensitive substrates is unproven 

(PARTIALLY SUPPORTED / INSUFFICIENT EVIDENCE). 
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Figure 8 — Where walls actually fail: the interfaces that dominate the failure record across every system family. Conceptual 

diagram of an abstract façade, derived from section 13 — not a specific building or detail set. 

14. Durability, weathering and maintenance 

The long-term record supports neither a catastrophe narrative nor a maintenance-free narrative for either family. 

Bonded systems: multi-decade performance on masonry with maintenance; surface defects common at scale; 

assessment-basis working lives (25 years, "not a guarantee") shorter than building lives; mesh permitted to lose half 

its tensile strength to ageing within assessment; freeze-thaw declarable via an absorption proxy without a freezing 

test; renders on 15–25-year recoat cycles. 

Traditional systems: pre-1980s wall ties corroded within 12–26 years, creating a national replacement 

methodology; pointing, frost and saturation have their own cycles; external insulation reduces tie corrosion risk 

(Historic England). 

Climate adds a differential (section 17): more winter driving rain on exposed orientations, less summer drying, 

hotter surface cycling. 

Detection and repair — the asymmetry runs in both directions. Bonded systems: surfaces telegraph many 

defects (cracks, staining, algae mapping cold spots) and take routine local repair; but adhesive coverage and bond 
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state are concealed from the moment of installation and no in-service bond verification method was located in this 

investigation. Cavity systems: internals (ties, fill, barriers, cavity bases) are concealed for decades and dominate the 

failure record; but invasive investigation is standardised (borescope; BRE Digest 401 tie methodology) in a way 

bonded systems lack. Warranty layers already respond by removing reliance on unmaintainable components 

("reliance on site applied sealants is not permitted"). 

Conclusion: durability is a maintenance-programme property of every system reviewed, and both families were 

engineered out of early systemic failures — a symmetry that should discipline rhetoric on both sides (MODERATE-

HIGH). Specify for detectability: systems should be chosen and detailed so that their critical concealed functions are 

either verifiable or consequence-tolerant (B). 

15. Workmanship and verification 

Workmanship is a first-order variable in every family: 

• Best-practice cavity insulation installation was found on only two surveyed sites (Leeds Beckett). 

• Insulated cavity walls carry the largest measured as-built thermal gap. 

• ETICS defect studies are dominated by execution factors, with adhesive and mesh errors "covered at the same 

time as they occur" while anchor errors are detectable (Sulakatko 2018). 

• The New Zealand crisis had regulatory-liberalisation and QA collapse as principal conditions. 

• The Cole Report found walls that expert visual surveys had passed with more than half their measured ties too 

short. 

The evidence does not support ranking one family as robust to poor installation. It supports verification design: 

sequencing and details chosen so that critical operations are inspectable when performed, plus independent 

checking where concealment is unavoidable (SUPPORTED · MODERATE-HIGH; the specific ranking claim NOT 

SUPPORTED). 

16. Redundancy and failure-tolerant design 

"If the primary defence fails, what happens next?" has an evidence-based answer structure. Redundancy in some 

form is a demonstrated principle — but it has more than one implementation: a drained second plane (cavity); 

substrate storage with preserved outward drying (bonded-on-masonry); dimensioned second planes as thin as 9.5 

mm (British Columbia Building Code 2012, 9.27); element-level drainage at interfaces. 

What the record actually shows is consequence control: each of the four jurisdictions reviewed demands a second 

line where first-line failure is intolerable (decay-susceptible substrates) and tolerates single-stage where the 

substrate is itself the buffer. 
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Figure 9 — After the primary defence fails: the three evidenced consequence paths. Conceptual diagram derived from section 

16; the graceful/progressive split follows substrate tolerance and drying potential, not cavity presence. 

"Cavity walls fail safe, bonded walls fail dangerously" is NOT SUPPORTED in that general form — bonded-on-

masonry degrades gracefully by absorption, and cavity walls with corroded ties or blocked bases degrade invisibly 

for decades. The supported form is conditional: the graceful/progressive split follows substrate tolerance and 

drying potential, not cavity presence (HIGH). 

17. A changing UK climate 

Observed: UK warming with the 40.3°C record attributed to human-caused climate change (World Weather 

Attribution 2022); very wet winter months have doubled in frequency (Met Office, State of the UK Climate 2025). 
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Projected (UKCP18 family): hotter drier summers, warmer wetter winters, more intense rainfall. Directly envelope-

relevant: the DESNZ 2024 wind-driven rain study projects annual totals roughly unchanged but winter driving rain 

up 10–25% on south/south-west/west orientations with summer down and spells fewer but wetter (the 1-in-3-

year spell magnitude and spell lengths are projected to decrease with notable uncertainty — DESNZ expressly calls 

for further work); UK hygrothermal modelling under climate change finds summer drying capacity decreasing, 

with the driest point of the year arriving a month later (the falling-summer-drying limb rests on one London solid-

brick RCP8.5 study — Lu et al. 2021). 

Freeze-thaw is the least robust signal (ensemble spread; upland increases evidenced elsewhere but untested for UK 

uplands — D). Storms/wind remain genuinely uncertain and are recorded as such. Development-driven change 

(urban heat, impermeable surfaces, lost vegetation) compounds exposure independently of climate. 

The design-assumption question splits cleanly: overheating compliance already uses 

future weather files (with a live weather-file version ambiguity noted); moisture design 

still rests on 1959–91 driving-rain data — the adaptation gap is asymmetric and points 

at moisture, which is precisely the side where wall-strategy selection matters 

(SUPPORTED · MODERATE-HIGH). That this gap "tightens single-stage strategies 

most" is a labelled inference (B) from the directional evidence, not a demonstrated 

comparative result. 

 

One correction is carried deliberately: the CCC called Part O "a significant step forward" — the claim that new-build 

heat resilience is unaddressed is not supportable. 

18. International experience and the failure record 

Four regulatory experiments 

New Zealand: NZ$11.3bn, ~42,000 buildings (PwC 2009, via MBIE); monolithic claddings on untreated timber 

frame with high-load interfaces; the mechanism was water entering "where it is unable to dry"; the response was 

risk-graduated (0–28 score) with unconditional 20 mm cavity triggers for monolithic claddings, extra-high wind 

zones and parapets — scoped to timber frame up to three storeys, silent on masonry. 

British Columbia: face-sealed wood-frame stock; the strongest evidence (CMHC 1996, with a control group) 

concluded acceptable face-sealed performance "may not be possible" on that stock; the code response requires a 

second plane of protection triggered by a moisture index, satisfiable with a 9.5 mm drained space; EIFS was 

expressly out of the study's scope, and the Barrett report text itself could not be obtained. 

United States: 1990s EIFS failures on wood frame (window interface leakage; primary-source evidence thin); the 

standing IRC rule requires drainage over all assemblies "with the exception of substrates of concrete or masonry" — 

a substrate-based exemption. 

Continental Europe/Norway: the long conditional ETICS-on-masonry record (section 5) and Norway's two-stage 

doctrine with quantified driving-rain ceilings. 
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The transferable content is not any verdict but the structure: conditional, quantified 

triggers keyed to substrate, exposure and consequence (HIGH). 

 

Historical failure case studies 

Beyond the moisture crises: Lakanal House (panels achieving Class 0 yet not fire-resisting — component/system 

confusion in another guise); The Cube (unusable for causation by its own report's scope limits — cited here only as 

an HPL-era marker); Grenfell (sections 10–11; also the certification findings in section 19); Richmond House (A2-

rated outer cladding boards, timber-battened cavity, total loss — per press reporting of a non-public forensic 

report; indicative); Ronan Point (certificates "related only to the general suitability of the system", never considered 

progressive collapse, four-storey approval under a 22-storey building — and an inquiry that did not condemn 

system building but demanded the R&D to make it safe); Edinburgh schools/Cole (ties too short behind visually 

passed walls; "a common misconception as to the extent of the reliance that can be placed on the statutory 

Building Standards process" — and expressly not evidence against cavity walls, since a correctly built wall would 

have withstood the loading). 

Read together: what failed was almost never a concept in the abstract; it was an assembly whose critical function 

was concealed, unverified, outside its evidence scope, or all three (B). 

19. Innovation, established practice and evidence 

The UK acceptance landscape (ETA/UKTA, BBA-type certification, NHBC review routes, project-level assessment) 

imposes a burden that is less high than unnavigable for innovators: the White Paper concedes the UKTA regime 

"has not been functioning well", no UK Assessment Documents have ever been published, and only a minority of 

products fall within regulated scope. 

Certificate weight is the best-evidenced caution in this review: payment-dependence mechanisms, marketing 

misuse ("product marks are often misinterpreted as safety endorsements when they are not"), and the Grenfell 

finding of "a serious failure of the system" across three manufacturers — with reforms announced but not enacted, 

so every certificate-weight statement must be dated. 

Conservatism has evidence-based components (post-Grenfell insurance restricted cladding cover for two-thirds of 

firms that barely touch high-rise work; consequence asymmetry is real) and bias components; the workable 

discriminator: evidence-based caution is conditional and specifies its own discharge; familiarity bias is 

categorical. Innovation bias is equally documented (Ronan Point; NZ liberalisation; pre-Grenfell substitution 

culture). 

The Bench position that survives: neither familiarity nor novelty constitutes evidence; 

the burden of proof is set by consequence and concealment, not by the age of the 

technique (SUPPORTED · HIGH). 
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20. Comparative system findings 

The Comparative System Matrix (Appendix A) sets six systems against the functional set — masonry cavity walls in 

partial and full fill, drained/back-ventilated rainscreen, bonded ETICS on masonry/concrete, bonded ETICS on 

framed substrates, and hybrid provision. Its synthesis rows, calibrated at closure: 

• No system is unconditionally superior. Each matrix row has at least one cell where another system holds the 

evidenced advantage. (HIGH) 

• The operative variables are substrate moisture tolerance, driving-rain exposure, component 

combustibility, interface detailing and verification/detectability — not cavity presence as such. (HIGH) 

• Bonded-on-frame is the configuration the assembled record treats most severely — internationally, in UK 

warranty rules, and in the STA and BDA records reviewed by The Bench. (HIGH) 

• Bonded-on-masonry within exposure limits has a long conditional record — neither the catastrophe 

narrative nor the maintenance-free narrative survives. (MODERATE-HIGH) 

• The traditional family's familiarity is not an evidence advantage: its dominant failure causes are concealed, 

its historic connectors corroded within 12–26 years, and the largest measured as-built performance gap in the 

held field data is this family's insulated-cavity 1.34× result. (HIGH as stated — concealment, connector life and 

the 1.34× measurement; no family-level thermal ranking is made: the field populations are non-equivalent, 

most families have no measured as-built record, and no direct system-family comparison exists — any 

comparative as-built inference is MODERATE-HIGH.) 

• The hybrid family has strong convergent rationale and thin direct comparative evidence — a research 

gap, not an established optimum. (MODERATE) 

The evidence case study. The review's discipline was additionally exercised against the complete technical record 

of one real cavity-free product system, held and reviewed by The Bench — an audit of what evidence such a system 

actually holds, conducted under the standing rule that "cavity-free systems can work in principle, therefore this 

system works" is invalid reasoning. That exercise informed the disciplines this review recommends — exact scopes, 

configuration-bound classifications, component/system distinctions, and the difference between held evidence and 

circulating claims — and none of this review's general conclusions relies on it. The detailed product evidence audit, 

including its findings and evidence-gap register, is maintained in The Bench's controlled internal record; any 

external publication of it would be a separate controlled release. 
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21. Industry propositions tested against evidence 

Thirty representative propositions — the arguments most commonly encountered in industry discussion of cavity 

and cavity-free construction — were formulated by The Bench in their strongest reasonable form and tested against 

the evidence base. No proposition is attributed to any individual or organisation; each was treated as a research 

question, not as evidence. Appendix B lists every proposition and outcome. 

Neither camp survives intact. 

Among claims for cavities: 

• "Cavities remain necessary" is NOT SUPPORTED as a universal — the evidence supports conditional necessity 

(framed substrates; severe exposure with absorptive claddings; consequence-intolerant applications). 

• "Pressure equalisation prevents ingress" is NOT SUPPORTED. 

• "Mineral wool in cavities suffers condensation wetting" is NOT SUPPORTED for insulated masonry walls. 

• "Cavity barriers are so bad the cavity is the hazard" is only PARTIALLY SUPPORTED. 

Among claims against cavities: 

• "Cavities are obsolete" is NOT SUPPORTED. 

• "No cavity means no fire problem" is CONTEXT-DEPENDENT at best. 

• "Cavity-free reduces mould" has no evidence at all. 

• "Face-sealed failed everywhere" is CONTEXT-DEPENDENT and substrate-bound. 

The propositions that emerge strengthened are the structural ones: failures concentrate at interfaces (SUPPORTED · 

HIGH); wall typology is minor for overheating (SUPPORTED · HIGH); workmanship and verifiability decide outcomes 

(PARTIALLY SUPPORTED); neither familiarity nor novelty is evidence (SUPPORTED · HIGH). 

Both sides of the industry debate oversimplified — demonstrably, and roughly 

symmetrically. 

 

22. What the evidence supports 

The hypothesis this review was required to test and forbidden to pre-approve — that the relevant question is 

whether the complete construction provides a demonstrable, durable strategy for weather, moisture, heat, air, fire, 

structure, movement, interfaces, maintenance and foreseeable failure — is SUPPORTED (HIGH), with a 

sharpening the evidence insists on. The neutral formulation is too easy to agree with and too vague to use. The 

evidence adds five discriminators: the strategy must be demonstrated on the actual substrate, for the actual 

exposure, at system level, including interfaces, and with a verification story for its concealed functions. A wall 

that cannot show all five has not answered the question, whether or not it contains a cavity. 

Decision consequences the evidence supports: 

• A cavity (drained separation) is the supported answer where the substrate is moisture-sensitive (timber/SFS 

with sheathing), where absorptive claddings meet severe exposure, and where consequence-intolerance 

demands a dimensioned second line. It could credibly be required in such a situation, and this review would 

support that requirement. 
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• A cavity is not required, and cavity-free is a supported answer, on masonry/concrete substrates within 

driving-rain limits, with vapour-open systems, system-level evidence and maintained finishes. This review would 

support omitting the cavity in such a situation. 

• Hybrid provision (continuous EWI with drained space on frames; element-level drainage at interfaces) is the 

direction both the warranty layer and the international record already point, and its interface-only form is a 

genuine research gap, not an established optimum. 

• Insufficient evidence remains the honest verdict for: mineral-wool bonded ETICS system fire behaviour; in-

service bond verification; the mould-typology question; interface-only drainage equivalence; and UK upland 

freeze-thaw futures. 

23. Principles for evidence-led external wall 

selection 

1. Specify the functions, then the mechanism — a cavity is one implementation of drainage/decoupling, not a 

requirement in itself, and not a vice. 

2. Classify the substrate first: moisture-tolerant (masonry/concrete) or moisture-sensitive (sheathed frame). This 

single variable moves more evidence than any other. 

3. Fix the exposure: driving-rain zone now, plus the projected winter increase on exposed orientations; do not 

design 60-year moisture performance on 1959–91 data alone. 

4. Demand system-level evidence for the actual build-up: reaction-to-fire at classification granularity for every 

layer including finishes and adhesives; condensation analysis per build-up against the statutory surface criterion; 

wind evidence at system, not only anchor, level. 

5. Evaluate interfaces as first-class design objects; assume the outer layer imperfect and trace the water. 

6. Design for detectability: prefer configurations whose critical concealed operations are verifiable when 

performed, or consequence-tolerant when they fail; where neither, add independent verification. 

7. Read certificates for scope, configuration and date — they are evidence of assessed properties, not 

endorsements of suitability. 

8. Weight maintenance as a design input: every reviewed system has a maintenance programme; "maintenance-

free" appears in marketing, not evidence. 

9. Set the burden of proof by consequence and concealment, not by familiarity or novelty. 

10. Where the evidence does not reach, say so — an honest INSUFFICIENT EVIDENCE outperforms a confident 

unsupported answer over a 60-year service life. 
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Figure 10 — An evidence-led selection sequence assembled from the principles above. Evidence summary of the principles in 

section 23; it is a reasoning order, not a compliance procedure or design guide. 

24. Conclusions 

1. The reframed question is the right one, and it now has usable content (section 22). No absolute conclusion for or 

against cavities is available; none is required; and the conditional conclusions are specific enough to act on. 

(HIGH) 
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2. UK regulation mandates functions, not cavities. Dimensioned cavity provisions occur both as optional technical 

solutions within Approved Document C guidance (50 mm cavity; 50 mm residual) and as substrate-triggered 

conditions in the warranty layer; only the latter operate as requirements, and only within their schemes. (HIGH) 

3. The fire, moisture, thermal, mould and durability records each dissolve a popular absolute from both sides of the 

debate; the surviving structure is conditional throughout. (HIGH) 

4. The climate-adaptation gap in envelope guidance is on the moisture side — rising winter driving rain on exposed 

orientations against a 1959–91 data base, with the falling-summer-drying limb resting on one London solid-

brick study and the 1-in-3-year spell metric projected to decrease with notable uncertainty. That the gap 

tightens single-stage strategies most is a labelled inference (B), not a demonstrated comparative result. 

(MODERATE) 

5. Circulating absolutes fail in both directions: several claims made for cavity-free systems are unsupported as 

stated, and several circulating criticisms of cavity-free systems are, symmetrically, unsupported as universals — 

e.g. "bonded systems cannot work in the UK" is contradicted by the warranty layer's own acceptance of insulated 

render on masonry without a cavity. (HIGH) 

6. The neutrality check built into the method passes: this review could and does support a cavity being required in 

one defined situation, a cavity being unnecessary in another, specific claims on each side of the debate being 

unsupported, and both sides of the industry debate having oversimplified. (A) 

25. Recommended further evidence and actions 

General claim classes the evidence reviewed does not presently support: the "no cavity barriers required" 

generalisation — which fails by omission: it is true only for genuinely void-free fields of wall, and inverted on 

framed substrates, where the warranty layer requires a drained cavity that reintroduces the very provisions the claim 

waves away (NHBC 6.9.19; LABC 6.5.5 mirrors); "exemption from BS 8414" (the category error in section 10); 

component classifications presented as system fire performance; certificates cited beyond their assessed scope, 

configuration or date; and read-across of test evidence between system variants or substrates. This publication itself 

makes no product claim. 

Action register (suggested owners; no appointments or deadlines invented): 

# Action Why it matters 
Responsible 

discipline 

Required 

output 

evidence 

Required before 

1 

Construct the EHS microdata 

cross-tabulation (cavity vs solid 

damp, controlled) 

Would settle the mould-

typology question no 

one has answered 

The Bench / 

research 

community 

Analysis via 

UK Data 

Service 

— 

2 

Track construction-products 

reform (White Paper 

consultation) and re-date all 

certificate-weight statements 

on enactment 

Certificate-weight 

conclusions are date-

sensitive 

The Bench 

Updated 

evidence 

record 

— 

 

Future research / wider built-environment questions (parked per brief): interface-only drainage equivalence 

testing; in-service ETICS bond verification method; UK upland freeze-thaw projection; ventilated-cavity drying 
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quantification for UK claddings; wider development-level resilience measures (drainage planning, shading 

infrastructure) noted but out of scope. 

End of the review narrative. The conclusions above are the review's position; the 

executive summary is its condensation; they are written to be consistent and were 

checked for consistency during separate closure verification within The Bench's 

controlled review process. The appendices that follow carry the comparative matrix, 

the thirty proposition assessments and the references. 
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Appendix A — Comparative system matrix 

This appendix carries The Bench's controlled comparative system matrix (V04, closure-verified). It compares strategies, not products. It contains no product approval and 

no product claim. Cells marked ◊ are inference from evidenced principles, and are labelled as such. 

Systems compared: 

ID System 

S1 Masonry cavity wall, partial fill (residual drained cavity) 

S2 Masonry cavity wall, full fill (A1 mineral wool) 

S3 Drained/back-ventilated rainscreen on framed or masonry backing wall 

S4 Bonded/anchored ETICS (mineral wool, render or brick-effect finish) on masonry/concrete 

S5 Bonded/anchored ETICS on framed substrate (timber/SFS with sheathing) 

S6 Hybrid: continuous EWI with drained cavity/space behind cladding, or plane-wide EWI with element-level drained details 

 

A.1 Moisture strategy 

Function S1 S2 S3 S4 S5 S6 

Primary rain 

control 

Outer leaf sheds; 

cavity intercepts 

Outer leaf + fill 

resists transfer 

Screen sheds; cavity 

drains 
Render/finish sheds (single-stage) 

Render/finish sheds (single-

stage) 

Screen/rend

er sheds 
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Function S1 S2 S3 S4 S5 S6 

Second line 

after entry 

Drainage + capillary 

break (evidenced: 

Straube; BDA) 

Fill as capillary 

buffer; tolerance 

depends on 

exposure zone 

(BBA TR3; AD C 

zones) 

Drainage plane + backing 

wall 

Substrate absorption/redistribution 

(Künzel/Zirkelbach) within exposure limits 

(SINTEF/Kvande: recommended <400 

mm/yr; 400–600 unsafe; >600 dissuaded — 

Norwegian annual WDR metric, not 

convertible to AD C indices) 

Weak point: sheathing 

damaged by small quantities of 

water (Künzel/Zirkelbach); 

Swedish mould-behind-ETICS 

record on frames 

Drained 

plane, 

dimensions 

per NHBC 

6.9.18/BC 9.5 

mm 

minimum 

precedent 

Drying path 

Ventilated drying 

conditional 

(Salonvaara) 

Outward 

through leaf 

Cavity airflow (cladding-

dependent) 

Outward through vapour-open render 

(Holm/Künzel) 

Limited; "does not dry effectively 

after wetting" (SINTEF) 

Cavity + 

outward 

Interstitial 

condensation 

record 

"Not likely to affect 

insulated cavity 

walls" (BEIS App D) 

Same source 
Assessment needed per 

build-up 

Vapour-open MW on masonry: moisture 

balance unchanged (Holm/Künzel) 

Requires full BS 5250/13788+ 

analysis; NHBC Z191 mandates 

whole-building 13788 

Assessment 

needed 

Exposure 

ceiling 

AD C zones; suitable 

to severe with 

correct detailing 

Restricted in 

severe/very 

severe zones 

(guidance) 

Highest tolerance (two-

stage) 

Conditional: SINTEF/Kvande recommend 

only <400 mm/yr; 400–600 is an unsafe 

band, >600 dissuaded (Norwegian metric; 

no UK conversion was derived or located in 

this investigation) 

Warranty layer requires drained 

cavity instead (NHBC 

6.9.19/LABC 6.5.5) 

High ◊ 
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A.2 Fire 

Function S1 S2 S3 S4 S5 S6 

Concealed 

spread path 

Residual cavity = 

pathway; barriers 

required (AD B) 

None if 

totally filled 

(AD B 

Diagram 

8.2/9.2 

exception) 

Cavity = exposure amplifier (Mendez); barrier-

dependent (BD2887 defect record) 

No continuous void; fire risk moves to 

components/detailing (EPS history vs 

MW record) 

As S4 + 

combustible/loadbearin

g substrate questions 

(no BS 8414 timber part; 

BSR two-sided exposure 

findings) 

Cavity 

present → 

barriers 

required; 

open-state 

barrier 

evidence 

limited 

(Nguyen) 

Regulatory 

route 

(relevant 

buildings) 

Component route; 

masonry 

disapplications 

Component 

route 

Component route; all components incl. 

membranes/fixings within reg 7(2)/(3) 

Component route if every 

component complies — 

finishes/adhesives included 

As S4 + substrate As S3 

Key evidence 

caution 
— — 

Richmond House (reported): A2-rated outer 

cladding boards, timber-battened cavity, total 

loss — system ≠ components (press reporting of 

a non-public forensic report; indicative only) 

MW ETICS: no adverse incident found, 

but little positive system evidence 

either ("weakest evidential position") 

Substrate transfer of 

test evidence 

unresolved 

— 

 

A.3 Thermal 

Function S1 S2 S3 S4 S5 S6 

Point bridging 
Ties negligible (3% test) 

with low-conductivity ties 
Same 

Brackets ≈18× ETICS 

anchors; BR 443 

default +0.30 W/m²K 

Anchors ≈0.002 W/K — smallest penalty Same as S4 
Bracket/rail 

dependent 
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Function S1 S2 S3 S4 S5 S6 

As-built vs 

design 

Insulated cavity measured 

1.34× modelled 

(bypass/workmanship) 

Same family Few field studies 

DEEP: solid-wall insulation the only retrofit always 

saving with statistical certainty; one measured EWI 

case missed target by ~17% (cause unexplained). (The 

0.75× ratio belongs to uninsulated standard solid walls, 

measured/RdSAP — not to EWI) 

Same mechanism ◊ 

Continuity 

benefit 

retained ◊ 

Overheating 

influence 

Minor (≤5% — Fosas; AD O 

silent on opaque walls) 
Minor 

Minor; cavity summer 

benefit contra-indicated 

for UK closed cavities 

Minor; absorptance/colour the operative façade 

variable; dark = cracking risk, white = 

algal/condensation risk 

Minor Minor 

 

A.4 Durability, workmanship, maintenance 

Function S1 S2 S3 S4 S5 S6 

Concealed-defect 

record 

Ties (12–26 yr pre-1980s), 

droppings, barrier placement, 

cavity-base debris — 

dominant UK failure causes 

(BEIS App A) 

Fill 

voids/misapplicati

on (BBA TR3) 

Barrier/bracket 

installation 

(BD2887) 

Adhesive coverage/mesh embedment 

concealed at installation (Sulakatko); no in-

service bond verification method located 

in this investigation 

As S4 + concealed 

sheathing decay 

(highest consequence) 

Mixed 

Long-term field 

record 

Long; includes national tie-

replacement industry 

Decades; retrofit 

record indicts 

practice not 

concept 

Decades 

(commercial) 

29–45-yr Fraunhofer record with 

maintenance; zero whole-system adhesion 

losses in surveys; surface defects common 

(algae 55.5%, cracking 39.7%) 

Adverse where tried at 

scale on frames in wet 

climates (NZ/Sweden) 

Limited as 

a distinct 

category 
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Function S1 S2 S3 S4 S5 S6 

Repair/inspection 
Borescope + Digest 401 

methodology (invasive) 

Extraction/refill 

possible 

Panel access good; 

barrier inspection 

poor 

Render patch repair routine; bond state 

uninspectable 

As S4 + substrate 

investigation destructive 
Good ◊ 

Component service 

lives 

Ties/pointing < wall life; 

maintenance assumed 
Same 

Gaskets/cappings 

25 yr; sealant 

reliance prohibited 

by warranty layers 

Renders/coatings 15–25 yr recoat cycles; EAD 

life basis 25 yr "not a guarantee" 

Same + 

tapes/membranes 

unevidenced long-term 

Mixed 

 

A.5 Acceptance and evidence burden (UK) 

 S1 S2 S3 S4 S5 S6 

Regulation 

Functional — 

all routes open 

(AD C §5.7) 

Same 
Same + cavity barrier 

regime 

Same — no cavity mandated on 

masonry 
Same in regulation, but Same 

Warranty 

layer 
Standard 

Standard, 

exposure-zone 

limited 

NHBC 6.9.18: 50 mm 

open/38 mm baffled + 

compartmentation 

No cavity required on masonry 

(NHBC 6.9.19/LABC 6.5.5) 

15 mm drained/vented cavity required 

on timber/steel frame (NHBC 6.9.19; LABC 

mirrors) — i.e. the warranty layer converts 

S5 into S6 

Accepted 

mechanism 

System 

assessment 

expected 

Established 

details 

BBA/exposure 

check 

CWCT/project 

engineering 

ETA/UKTA + project condensation 

analysis (Z191: whole-building 

13788) 

As S4 + substrate-specific fire/moisture 

evidence 
Project-specific 
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Appendix B — Industry propositions: the thirty 

assessments 

Thirty representative propositions — the arguments most commonly encountered in industry discussion — each 

formulated in its strongest reasonable form before testing (V04, closure-verified). No proposition is attributed to 

any individual or organisation; every proposition was treated as a research question (Tier 5 practitioner 

commentary), never as evidence. 

# Proposition (steel-manned) Assessment 

P01 
Cavities remain necessary in UK external walls: exposure and workmanship 

realities mean a drained separation is the only reliable defence. 

NOT SUPPORTED as 

universal / CONTEXT-

DEPENDENT · HIGH 

P02 
Cavities are obsolete: modern low-absorption, vapour-open bonded systems 

achieve dry walls without a cavity. 
NOT SUPPORTED · HIGH 

P03 
A drained/vented cavity provides drainage and drying capacity that a bonded 

system cannot replicate. 

PARTIALLY SUPPORTED · 

HIGH 

P04 
Pressure equalisation in rainscreen cavities largely prevents pressure-driven water 

ingress. 
NOT SUPPORTED · HIGH 

P05 
Water penetration through the outer leaf/render is inevitable over service life; 

design must assume it. 

SUPPORTED as design 

premise · HIGH 

P06 
Redundancy/second-line defence is a fundamental design principle; single-barrier 

walls are inherently fragile. 

PARTIALLY SUPPORTED / 

CONTEXT-DEPENDENT · 

HIGH 

P07 Most real failures occur at windows, doors and penetrations, not in the wall field. SUPPORTED · HIGH 

P08 
Movement and cracking of renders/bonded finishes open leakage paths that 

drained systems tolerate better. 

PARTIALLY SUPPORTED · 

MODERATE 

P09 
Long-term durability of bonded systems (adhesives, tapes, sealants) is unproven 

against 60-year building lives. 

PARTIALLY SUPPORTED · 

MODERATE 

P10 
Mineral wool in walls wets, loses performance, and can slump — a liability in any 

build-up. 

PARTIALLY SUPPORTED / 

INSUFFICIENT EVIDENCE · 

LOW 

P11 Mineral wool in cavities suffers condensation wetting. 

NOT SUPPORTED for 

insulated masonry cavity 

walls · MODERATE 

P12 
Brick outer leaves store and redistribute moisture (including inward vapour drive) 

in ways design must address. 

PARTIALLY SUPPORTED · 

MODERATE 

P13 
Mechanical fixing is more reliable than bonding over service life; bonded-only 

systems are a durability risk. 

CONTEXT-DEPENDENT · 

MODERATE 

P14 
Cavity barriers are so often badly installed that the cavity itself becomes the 

hazard. 

PARTIALLY SUPPORTED · 

MODERATE 
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# Proposition (steel-manned) Assessment 

P15 
Cavities create concealed fire-spread paths (chimney effect); removing the cavity 

removes the hazard. 

CONTEXT-DEPENDENT · 

HIGH 

P16 Non-combustible insulation makes large-scale system fire testing unnecessary. 
NOT SUPPORTED as stated 

· HIGH 

P17 
Face-sealed façades have failed catastrophically wherever tried; bonded render 

systems repeat that mistake. 

CONTEXT-DEPENDENT · 

MODERATE-HIGH 

P18 
European ETICS experience (60+ years) demonstrates cavity-free render systems 

perform well on masonry. 

PARTIALLY SUPPORTED · 

MODERATE 

P19 
International experience does not transfer: UK climate, substrates and 

workmanship differ. 

PARTIALLY SUPPORTED · 

MODERATE 

P20 
A ventilated cavity improves summer thermal performance by removing solar 

heat. 

CONTEXT-DEPENDENT, UK 

benefit contra-indicated · 

MODERATE 

P21 
Cavity-free external insulation gives better real thermal performance (continuity, 

no bypass). 

PARTIALLY SUPPORTED · 

MODERATE-HIGH 

(continuity/point-bridge 

mechanism HIGH; 

comparative as-built 

advantage MODERATE-

HIGH) 

P22 
Wall construction is a secondary factor in overheating compared with glazing, 

orientation and ventilation. 
SUPPORTED · HIGH 

P23 
Bonded systems hide defects: failure detection and local repair are harder than in 

inspectable drained systems. 

PARTIALLY SUPPORTED · 

MODERATE 

P24 
Cavity systems hide defects too (ties, fill, barriers): inspectability of masonry 

cavities is largely illusory. 
SUPPORTED · HIGH 

P25 
Workmanship sensitivity decides real performance more than system concept; 

the less workmanship-sensitive system wins. 

PARTIALLY SUPPORTED · 

MODERATE 

P26 
When primary protection fails, a cavity wall degrades gracefully; a bonded wall 

fails progressively and invisibly. 

CONTEXT-DEPENDENT · 

MODERATE 

P27 Cavities cause/harbour mould; cavity-free construction reduces mould risk. 

NOT SUPPORTED / 

INSUFFICIENT EVIDENCE · 

MODERATE-HIGH 

P28 
UK mould is driven mainly by ventilation, heating and occupancy — wall typology 

is rarely the cause. 

PARTIALLY SUPPORTED · 

MODERATE 

P29 
Local cavities/drainage at critical interfaces may deliver most of the redundancy 

benefit without a continuous cavity. 

PARTIALLY SUPPORTED / 

INSUFFICIENT EVIDENCE · 

MODERATE 

P30 
Neither familiarity (cavities) nor novelty (bonded systems) is evidence; only 

system-specific demonstration counts. 
SUPPORTED · HIGH 
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The full assessments — each with supporting evidence, contradictory evidence, applicability limits and confidence 

— are held in The Bench's controlled proposition register (V04). 

Appendix C — References and evidence base 

C.1 How sources were weighed 

Every conclusion in this review traces through The Bench's controlled claim-and-evidence matrix to stream evidence 

files, each carrying full source metadata (title, publisher, date, URL, access date, tier, limitations), consolidated in The 

Bench's controlled project source register (V03). That register holds 147 consolidated source rows, of which 144 

begin with a source tier; approximately 32 tiered rows carry a disclosed provenance caveat (abstract-only, URL-

unverified, paywalled, login-walled, or secondary characterisation). Conclusions that materially depend on caveated 

rows carry capped confidence throughout. The full register is retained in The Bench's controlled technical record; 

the references below identify every source materially relied upon in this publication, cited in the text by issuing 

body or author and year. 

C.2 References — statutory, governmental and official investigation 

sources (Tier 1) 

• MHCLG / HM Government. Approved Document B: Fire safety, Volumes 1 and 2 — 2019 edition incorporating 

amendments to 2025. www.gov.uk/government/publications/fire-safety-approved-document-b 

• MHCLG / HM Government. Approved Document C: Site preparation and resistance to contaminants and 

moisture — 2004 edition incorporating 2010/2013 amendments. 

• MHCLG / HM Government. Approved Document F, Volume 1: Dwellings (Ventilation), Appendix B — 2026 

edition. 

• MHCLG / HM Government. Approved Document L, Volume 1: Dwellings — 2021 edition incorporating 2023 

amendments; and Approved Document L (2026), published 24 March 2026. 

• MHCLG / HM Government. Approved Document O: Overheating — 2021 edition. 

• legislation.gov.uk. The Building Regulations 2010, regulation 7 (as amended). 

www.legislation.gov.uk/uksi/2010/2214/regulation/7 

• Grenfell Tower Inquiry. Phase 1 Report (30 October 2019) and Phase 2 Report (4 September 2024). 

www.grenfelltowerinquiry.org.uk 

• HH Frances Kirkham CBE (coroner). Lakanal House inquests: ruling on composite window panels and Rule 43 

letters (March–April 2013). London Borough of Lambeth. 

• Griffiths, H., QC (for MHLG/HMSO). Report of the inquiry into the collapse of flats at Ronan Point, Canning 

Town (October 1968). 

• Cole, J., CBE (for City of Edinburgh Council). Report of the Independent Inquiry into the Construction of 

Edinburgh Schools (February 2017). 

• HM Senior Coroner for Manchester North. Awaab Ishak — Regulation 28 Report to Prevent Future Deaths, 

ref. 2022-0365 (16 November 2022). 

• BRE for DCLG. BD2887 Work Stream 3: cavity barriers and fire/smoke dampers (4 March 2015). 

• Sanderson, Eastman & Lowe — DESNZ. Projected wind-driven rain in the United Kingdom, RP 2024/021 

(November 2024). 
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• Met Office. UKCP18 Headline Findings v4.0 (August 2022) and UKCP18 Science Overview Report (2018); State of 

the UK Climate 2025 (Kendon et al., International Journal of Climatology, July 2026 — figures used from Met 

Office summary pages). 

• Hulme, J. & Doran, S. — BRE for DECC. In-situ measurements of wall U-values in English housing (July 2014). 

• DESNZ with Leeds Beckett, Loughborough and Salford universities. DEEP — Demonstration of Energy 

Efficiency Potential, Reports 1, 5.01 and 6.04 (2024–2025). 

• Weeks, Sutton & Bassett — BRE for BEIS. Waterproofing cavity walls to allow insulation in exposed areas 

(research 2021/017), Appendices A and D (2021). 

• MHCLG. English Housing Survey 2023–24: drivers and impacts of housing quality (July 2025); English Housing 

Survey 2024–25, Chapter 1: Housing quality (January 2026). 

• Morrell, P., OBE & Day, A., KC (for DLUHC). Testing for a Safer Future — independent review of the 

construction product testing regime (April 2023). 

• MHCLG. Construction Products Reform White Paper, CP 1515 (February 2026) — consultation document, not 

law. 

• Building Industry Authority (New Zealand). Weathertightness of Buildings Overview Group report to the BIA 

— the Hunn Report (31 August 2002). 

• Morrison Hershfield for CMHC. Survey of Building Envelope Failures in the Coastal Climate of British Columbia 

(22 November 1996). 

• MBIE (New Zealand). Acceptable Solution E2/AS1 — external moisture (4th edition, effective 28 July 2025); 

External Moisture — guide to using the risk matrix, v2 (July 2013). 

• MBIE (New Zealand). Weathertight homes: a bold response to regulatory failure (web page, undated) — 

secondary summary of the 2009 PwC cost estimate; the PwC report itself was not obtained. 

• Province of British Columbia. British Columbia Building Code 2012, Division B, section 9.27 — Cladding. 

• International Code Council. International Residential Code — exterior insulation finish system provisions 

(substrate-based drainage exemption for concrete/masonry); reviewed via the investigation's international-

experience stream. 

• MHCLG. Final Impact Assessment: ban on combustible materials in external wall systems (November 2018). 

• Arup, for the Climate Change Committee. Addressing overheating risk in existing UK homes (2022). 

• Climate Change Committee. Progress in adapting to climate change — 2023 and 2025 Reports to Parliament. 

• AECOM for MHCLG. Research into overheating in new homes — Phase 1 report (September 2019). 

• Building Safety Regulator (OFR Consultants). Fire safety: light gauge steel frame (LSF) walls exposed to fire — 

executive summary (22 December 2025). 

• Build UK. Reasons for the Rejection of Applications at Gateway Two (September 2025). 

• MHCLG, DHSC and UKHSA. Understanding and addressing the health risks of damp and mould in the home 

(updated 1 April 2026). 

• WHO Regional Office for Europe. Guidelines for Indoor Air Quality: Dampness and Mould (2009). 

• Greater Manchester Fire and Rescue Service. The Cube fire investigation report (held copy; cited in this 

review only as an HPL-era marker, per its own scope limits). 

C.3 References — assessment, certification and warranty sources (Tier 2) 

• NHBC. NHBC Standards 2023, Part 6, chapters 6.1–6.11 (including 6.9.18 and 6.9.19). The 2026 edition was 

login-walled at review date — currency qualification recorded. 

• NHBC Services Ltd. NHBC System Review — technical document Z191, v1.5 (May 2026). 

• MD Insurance Services Ltd (LABC Warranty). Technical Manual V11, section 6: External Walls (2023). 
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• British Board of Agrément. Technical Report No 3 — Full Fill Cavity Wall Insulation in Very Severe Exposure (14 

March 2016). 

• EOTA. EAD 040083-00-0404 — External thermal insulation composite systems with renderings (2019; OJEU 2020; 

superseded by EAD 040083-01-0404, OJEU 2025). 

• EOTA. Technical Report TR 025 — point thermal transmittance of plastic anchors for ETICS (May 2016). 

• Brick Development Association. Resisting Rainwater Penetration — technical guide (updated April 2023). 

• NHBC Foundation (Lennon, T.). NF51 — Fires in Cavities in Residential Buildings (April 2013). 

• Housing Ombudsman Service. Spotlight on: Damp and mould — it's not lifestyle (October 2021). 

Identified but paywalled and not read (no statement in this review is attributed to their texts): BS 5250:2021; BS 

8104:1992; BS 8414-1:2020 and BS 8414-2:2020; BS EN ISO 13788; BS EN 15026:2007; CIBSE TM52 (2013) and TM59 

(2017); BR 262; CWCT TN75/TN76 and the CWCT Standard; PAS 2035; BBA scheme rules. 

C.4 References — peer-reviewed and institutional research (Tier 3) 

• Straube, J. Pressure Moderation and Rain Penetration Control (University of Waterloo / OBEC PER seminar, 

2001). 

• Salonvaara, Karagiozis, Pazera & Miller. Air Cavities Behind Claddings (ASHRAE, Buildings X, 2007). 

• Künzel, H. & Zirkelbach, D. Influence of rain water leakage on the hygrothermal performance of exterior 

insulation systems (Fraunhofer IBP, 8th Nordic Symposium on Building Physics, 2008). 

• Holm, A. & Künzel, H. Two-dimensional rising-damp simulations with WUFI 2D (Fraunhofer IBP, c. 2000). 

• Künzel, Künzel & Sedlbauer. IBP Report 461 — Long-term Performance of ETICS (Fraunhofer IBP, 2005). 

• Lengsfeld, Krus, Künzel & Künzel. IBP Report 539 — Assessing the long-term performance of applied ETICS 

(Fraunhofer IBP, 2015). 

• Kvande, Bakken, Bergheim & Thue (NTNU/SINTEF). Durability of ETICS with Rendering in Norway. Buildings 

8(7):93 (2018). 

• Amaro, Saraiva, de Brito & Flores-Colen. Statistical survey of ETICS pathology. Journal of Civil Engineering 

and Management 20(4) (2014). 

• Sulakatko, V. Modelling the technical-economic relevance of the ETICS construction process. Buildings 

8(11):155 (2018). 

• Mendez, Lange, Hidalgo & McLaggan. Cavity parameters and fire dynamics of ventilated façades. Fire Safety 

Journal 133 (2022). 

• Fosas, Coley, Natarajan et al. Mitigation versus adaptation: insulation and overheating. Building and 

Environment 143 (2018). DOI 10.1016/j.buildenv.2018.07.033 (read at abstract level; not UK-specific). 

• Lu, Marincioni, Orr & Altamirano-Medina. Climate Change and Moisture Risk in Solid Brick Walls. Minerals 

11(3):271 (2021). 

• Kendon, Fischer & Short. Variability conceals emerging trend in UK rainfall extremes. Nature Communications 

14:1133 (2023). 

• Miles-Shenton, Gorse & Thomas. Partial fill cavity insulation literature review (Leeds Beckett University, 

November 2015). 

• Schulz, Kent, Crimi, Glockling & Hull. Critical Appraisal of the UK Combustible Façade Regime. Fire 

Technology (2020). 

• World Weather Attribution. UK 40°C heat: without climate change extremely unlikely (28 July 2022). 

• BRE. BR 443 — Conventions for U-value calculations (edition as held and reviewed). 

• ROCKWOOL / BRE. RainScreen Duo Slab datasheets reporting BRE thermal-bridging measurements (2021; 

v1.07, July 2026) — manufacturer-published, BRE-derived figures. 

• Historic England. Guidance on early cavity-wall construction (web guidance, accessed 11 August 2026). 
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C.5 Trade and practitioner material (Tier 4–5 — used only as questions, 

never as proof) 

• Structural Timber Association. Cavity Barriers Best Practice (November 2010); 16 Steps to Fire Safety, v4.3 

(October 2017). 

• INCA (Insulated Render and Cladding Association). Technical Guide 01 — Fire, Rev 04-24 (April 2024). 

• Baustoffwissen (German trade press). Documentation of Brandriegel (mineral-wool fire-break) practice in 

bonded EPS ETICS (2015–2016). 

• Inside Housing / ITV. Press reporting of the non-public Probyn Miers forensic report on Richmond House, 

Worcester Park (September 2020) — indicative only; the forensic report itself is not public. 

C.6 Evidence not located or not accessible 

The controlled source register records, deliberately, what could not be obtained: the Barrett Commission report 

text; the primary Swedish ETICS field survey behind the mould-behind-ETICS finding (used via secondary 

characterisation); the paywalled standards named in C.3; the widely cited German ETICS fire-incident statistics (a 

web aggregation found internally inconsistent, used only with that caveat); BRE Digest 401 (Replacing wall ties, 

1995), identified as the standardised tie-investigation methodology but not itself obtained (bibliographic record 

only); no method for verifying adhesive bond retention in installed ETICS located in this investigation; no rigorous 

measured thermal performance-gap study for bracket-fixed rainscreen systems; no study comparing indoor mould 

between cavity and cavity-free dwellings; and no project-neutral UK acceptance ceiling for cavity-free driving-rain 

exposure. Conclusions that would depend on this material are marked UNRESOLVED or INSUFFICIENT EVIDENCE 

rather than inferred. 

Document history 

Version Date Purpose 

Technical 

source pack 

(Internal 

Review V03 

and 

companions) 

2026-08-11 
Investigation, separate technical checking, reconciliation and closure verification within The 

Bench's controlled review process — the verified controlled technical record 

Publication 

V01 
2026-08-12 

Internal formatted publication-preparation issue of the verified review; presentation only — 

no technical change 

External Issue 

01 
2026-08-12 

External technical publication derived from the verified technical source via Publication V01; 

editorial and externalisation changes only — no technical conclusion, confidence or 

evidence-gap change. Preserved unchanged; never published 

External Issue 

02 
2026-08-18 

Product evidence case study separated for external publication per the recorded three-party 

release decision (Luke Smith · Mike Smith · Neil, 2026-08-18); the detailed product evidence 

audit is retained in The Bench's controlled internal record; general technical content, 

conclusions, confidence ratings and evidence-gap statuses unchanged 
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Status: External technical publication — Issue 02 — approved for external public 

release (Luke Smith, 2026-08-18). This is a controlled Bench technical publication. It is 

an evidence review, not project-specific advice; the limitation on the document control 

page applies to every page of this document. 

 

Get in touch 

To discuss this publication, request supporting information or commission a project-specific evidence review, 

contact The Bench. 

Unit 13, Faircharm Industrial Estate, Evelyn Drive, Leicester LE3 2BU · Telephone: 01785 472299 · 

enquiries@thisisthebench.co.uk · www.thisisthebench.co.uk 

The Bench is a trading name of This Is The Bench Ltd. Company No. 16402880. 

End of publication. Prepared and published by The Bench — evidence-led technical review. Lead researcher and report 

author: Luke Smith. Issued August 2026. 
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