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I. Sector Map & Cyclicality Framework

Subsector Taxonomy & Cyclicality Drivers

The industrials complex spans 12+ distinct subsectors, each with unique cyclical signatures, capex rhythms, and customer bases. Aerospace & Defence (A&D) behaves
quasi-counter-cyclical due to geopolitical spending; capital goods (ABB, Weir, Sulzer) tightly track capex cycles & industrial production indices; building materials (cement,
aggregates, RMC) correlate directly to housing starts & infrastructure investment; chemicals sit between specialty-driven and commodity-driven dynamics; transport & logistics
follows macro freight volumes; and business services absorb staffing demand swings. The PMI (Purchasing Managers' Index) across manufacturing & services provides a 2-4
month lead signal for industrials revenues, as does capacity utilization rates in industrial base materials. Revenue beta typically ranges 1.2-1.8x GDP growth depending on
subsector, with capital goods at the high end & business services at the lower end.

Cyclical recovery patterns differ markedly: defence budgets rebound slowly due to political cycles; capital goods demand snaps back sharply once corporates sense capex
constraints easing & return-on-invested-capital (ROIC) improving; building materials spike during housing booms but face structural headwinds during secular shifts to modular
construction; specialty chemicals outperform during upturns when customer R&D budgets unlock. During recessions, order books contract first (visibility collapses 6-12 months
ahead), then backlogs drain, forcing price-cutting. Business services (staffing, FM, BPO) act as a swing variable: temp staffing plummets in downturns while permanent
placement lags by 2-3 quarters. The key to industrial earnings visibility is tracking (1) order flow momentum, (2) backlog-to-revenue ratios, & (3) customer capex spend surveys.
Capacity utilization in the industrial base is tracked via ISM Manufacturing Index, Markit PMI, and proprietary customer surveys. High utilization (>85%) signals pricing power &
potential order saturation; low utilization (<75%) enables discounting & market share grab but crushes margins. For PE diligence, map the addressable market, estimate
subsector GDP beta, model Q2-Q4 order flow seasonality, & stress how revenue falls if end-customer capex defers 3-6 months. A 10-15% sudden revenue miss in a highly
levered LBO can torpedo leverage ratios.

PM < 50 = contraction; 50-55 = mild growth; >55 = strong

Capacity Utilization = Current Production / Max Possibl e Qutput

Revenue Beta = % Revenue Change / % CDP Change

Order Flow Signal: New Orders / Average Mnthly Revenue
Backl og Duration = Backlog / (Annual Revenue / 12)

Order Intake & Bookings Vocabulary

Industrial firms report order intake in absolute terms (in currency units) & as a ratio to quarterly/annual revenue. A large order book multiplier (3-5x annual revenue) is prized in
capital goods & A&D but unsustainable if margins compress or cancellation rates spike. Conversely, a rapidly depleting backlog (<0.5x revenue) signals near-term growth stall
unless order intake accelerates. The health metric most watched by equity analysts is book-to-bill ratio (orders received / revenues shipped in a period), which must exceed 1.0 to
signal organic growth pipeline. A book-to-bill trending below 1.0 for 2+ consecutive quarters is a severe red flag: it implies that without new order wins, revenues will contract
within 12 months. For engineering services & consultancies (Aecom, Jacobs, Wood), book-to-bill above 1.2x is considered robust; below 0.9x triggers contract-hunting pressure.
Book-to-Bill = Orders Received (t) / Revenues Recogni zed (t)

Backl og Duration = Total Backlog / (TTM Revenue / 4)
For GBp50m revenue firm 3-nonth backlog = 1.5x multiple

II. Order Book, Backlog & Revenue Visibility

Order Classification & Conversion Mechanics

Industrial order books are classified along three dimensions: (1) Firmness: firm vs. framework vs. LOI (letter of intent); (2) Duration: short-cycle (<6 months, capital goods parts)
vs. medium-cycle (6-24 months, project work) vs. long-cycle (>24 months, A&D, infrastructure megaprojects); (3) Contractual: fixed-price (contractor bears cost inflation risk) vs.
cost-plus (customer absorbs inflation) vs. time-&-materials (T&M, hourly rates). Firm orders provide 80-100% revenue visibility; framework agreements (recurring supply
contracts with no hard commitment) provide only 20-40% visibility & carry cancellation risk; LOIs are non-binding & carry <10% weight. A typical engineering firm's order backlog
splits 50% firm, 30% framework, 20% in-hand options. The conversion rate of framework to firm is the real metric: a 90%+ conversion tells you the customer is locked in; <70%
signals vulnerability to bid losses or consolidation.

Backlog conversion to revenue happens via milestone recognition (% of completion) or upon physical/contractual delivery. In project-based businesses, management teams
provide backlog-to-revenue conversion schedules by fiscal year (e.g., £500m backlog expected to convert 30% in FY+1, 50% in FY+2, 20% in FY+3+). A PE buyer must audit
these schedules for optimism bias: does management have a track record of hitting conversion targets? Are customer purchase orders already signed for the entire backlog, or
subject to scope change & termination-for-convenience clauses? For time-&-materials contracts, backlog is notional until hours are logged; for fixed-price, backlog is firm but
margin risk is acute if cost over-runs materialize. Risk-adjusting backlog: apply 85-90% haircut to framework, 5-10% to firm orders (customer default risk), & scenario-test a
10-15% cancellation shock from a key customer loss.
Revenue Visibility Score = (Firm Oders / Total Backlog) x Conversion Rate

Adj usted Backlog = 0.9 x Firm+ 0.4 x Franework + 0.1 x LO
Conversion Risk = (Total Backlog / Proj'd Revenue) - 1.0

Cancellation & Deferral Risk

Industrial projects face termination-for-convenience clauses favoring the customer (esp. in EPCM contracts). Historical cancellation rates in capital goods average 2-5% annually;
in defence, <1% (once a programme is funded, commitment is strong); in construction & engineering services, 5-10% if recessions hit. A 2-year-old backlog item booked with a
customer on the brink of restructuring poses acute deferral risk: the revenue may slip 6-12 months or evaporate entirely if the customer triggers a force majeure clause. During
COVID, hospitality-focused suppliers (Witton Hospitality, Compass Group site units) saw 10-15% backlog deferrals. Diligence questions: (1) What % of backlog is
customer-guaranteed (signed POs)? (2) Are there termination-for-convenience clauses & associated restart costs? (3) Track customer health: are they maintaining capex, or has
investment slowed? (4) Geographic/product diversification in backlog: a single customer >25% is concentration risk.

Cancel | ation | nmpact on Cohort = Backlog x Prob(Cancel) x Avg. Margin
Deferral Scenario = Backlog Year N shifted to Year N+1, conpressing nargins

I1l. Aftermarket Economics & Installed Base

Razor-Blade Economics & MRO (Maintenance, Repair & Operations)

The aftermarket is the profit engine of industrials. An OEM (original equipment manufacturer) sells a capital asset (pump, compressor, turbine, industrial crane) for £1m upfront;
over the 15-20 year installed asset life, the customer spends £4-8m on spare parts, service contracts, upgrades & predictive maintenance. This creates a recurring revenue
stream with gross margins 5-10x higher than the original equipment sale (65-80% aftermarket GM vs. 15-25% equipment GM). The installed base analytics framework: estimate
the cumulative units shipped over past 5-10 years, apply a survival curve (what % are still in operation after N years), assign annual MRO spend per unit (as % of original capital
cost, typically 8-15% p.a. for stable, non-tech assets), & multiply. A transformer OEM with 50,000 units installed across a geographic market, each with 12% annual MRO spend,
is generating £50-60m annual aftermarket revenue at 75%+ margins. Aftermarket recurring revenue is high-quality EBITDA,; it's predictable, sticky (& switching costs are high
once a customer is locked into a spare-parts & service ecosystem), & inflation-insensitive because customers prioritize keeping assets running.

The installed base is protected by spare-part standardization, compatibility requirements & service network lock-in. Once a customer has 100 GE gas turbines in operation,
they're unlikely to switch to Siemens for spare parts & service: the logistics, training & supply-chain friction is prohibitive. This lock-in justifies premium aftermarket pricing (&
premium margins). A PE investor acquiring a business with a growing installed base should project 20-year NPV of aftermarket revenue streams using a 2-3% annual installed
base growth rate (from new units sold), offset by 3-5% annual retirement rates (old assets scrapped or decommissioned). The installed base DCF tail can constitute 40-60% of
total enterprise value in mature OEM businesses (especially power, aerospace, defense).

Install ed Base Value = £ (Units Sold Year t) x (1 - Retirenment Rate)”(Current Year - t)

Annual MRO Revenue = Installed Base x Avg. MRO Spend p.a. (%
Aft ermar ket Margi n Expansion = Recurring Revenue / Total EBITDA

IAM (Independent Aftermarket Providers) & Competitive Dynamics
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Third-party service providers (independent aftermarket, or IAM) compete with OEM service networks on price (& sometimes quality). A large industrial customer with 500+
compressors will typically use 70% OEM service contracts & allow 30% of maintenance work to be done by lower-cost IAM providers. OEMs combat this by: (1) extending
equipment warranties (locking in captive service), (2) bundling predictive maintenance software as a moat (see loT section), (3) making spare parts proprietary
(non-interoperable), (4) building geographically dense service networks to reduce response time. IAM providers thrive in price-sensitive segments (aftermarket air filtration,
hydraulic components, pump seals) where switching costs are low & performance is commodity-like. Aftermarket margin compression occurs when a competitor launches
compatible spares at 20-30% discount; this is monitored via market share tracking at large customer accounts.

OEM Service Margin = (Service Revenue - Direct Costs) / Service Revenue

| AM Penetration = | AM Service $/ Total Service $ in Market
Swi tching Cost = Customer Training Hours + Revalidation + Logistics Friction

IV. Cost Structure & Learning Curves

Materials, Labour & Overhead Decomposition

Industrial manufacturers split their cost base into: (1) Materials & Subcontracted Work: 40-60% (steel, composites, electronic components, outsourced machining, assembly); (2)
Direct Labour: 15-25% (assembly technicians, field engineers); (3) Manufacturing Overhead: 10-15% (facility costs, tooling depreciation, quality assurance); (4) Selling & Admin:
8-12%. A capital-intensive, high-volume business (e.g., automotive suppliers) leans COGS-heavy (materials 50%, labour 15%, overhead 12%); a bespoke engineering services
firm leans labour-heavy (materials 30%, labour 40%, overhead 15%). The levers for margin improvement: (1) procurement excellence (renegotiate material contracts,
multi-source supplier, conduct reverse auctions), (2) labour productivity (automation, process re-engineering, offshore), (3) manufacturing footprint (consolidate plants, exit
high-cost geographies), (4) overhead leverage (fixed costs spread over higher volumes, shared service centres). A 500-bps EBITDA margin expansion target requires a
multi-year productivity roadmap; 1-2 years of quick wins (procurement, headcount, plant exit) yields 200-300 bps, then deeper structural change (automation, footprint relocation)
yields 200-300 bps more over years 3-5.

Commodity exposure is material for industrials. A steel-heavy business is exposed to iron ore & energy costs; a chemical business is exposed to crude oil & natural gas; a
logistics business is exposed to diesel & carbon credits. The hedge: fixed-price contracts that allow cost pass-through via escalation clauses (indexed to PPI, fuel surcharges,
commodity baskets). A 10% crude oil spike with no pass-through pricing can evaporate 100-200 bps of EBITDA margin within 90 days. Leading companies negotiate cost-plus
contracts with customers 6-12 months ahead of delivery, fixing material & labour inputs at start of contract & reserving the right to escalate on agreed indices. Commodity
hedging (forward contracts, futures, swaps) can lock in 50-70% of next-year exposure; beyond that, operational hedging (shifting sourcing, product mix) & pricing actions mitigate
risk.
COGS Deconposition = Material s% + Labor% + Over head% (nust sum ~80- 90%)

Procurenent Leverage = (Supplier A Price - Supplier B Price) / Supplier A
Cost Pass- Through = (Contract Price Index / Baseline |ndex) x Margin Haircut

Learning Curves & Cumulative Production Advantage

Industrial businesses exhibit learning curve economics: for every cumulative doubling of units produced, unit cost falls by a fixed percentage (typically 15-20% in manufacturing,
10-15% in engineering services). This means the 1000th unit costs 15-20% less to produce than the 500th, which cost 15-20% less than the 250th, etc. Learning curves
compound over time, creating a powerful first-mover advantage for the firm that ramps production fastest. Boeing's 737 production curve is the canonical example: after
producing 10,000+ units over 50+ years, per-unit costs (inflation-adjusted) have fallen 60-70%, creating an insurmountable competitive moat. For PE diligence: (1) Estimate
cumulative production to date & extrapolate forward; (2) Identify the learning curve slope for this product/market (8080% = 20% cost reduction per doubling); (3) Model whether
competitors can catch up (they can only if they gain 50%+ production share, which is unlikely if you're dominant). A platform business (same architecture, multiple variants)
benefits from shared learning curves: designing a 100kW motor platform & then spinning out 50kW, 150kW, 200kW variants all benefit from the core design & test work.
Learning Curve Cost = Unit 1 Cost x (Curulative Units)”(log(1-LC% / log(2))

For 80% LC = Cost reduces 20% per unit doubling
Conpetitive Mat = Conpetitor Cost Gap / Your Cost at Current Vol unme

V. Pricing Mechanisms & Contract Structures

Fixed-Price vs. Cost-Plus vs. T&M Contracts
Industrial contracts fall into four archetypes: (1) Fixed-Price (lump sum): contractor commits to a price & margin, assuming all cost risk; benefits: customer gets certainty,
contractor can improve margins via cost reduction; risks: cost over-runs compress margin, low initial pricing can destroy profitability if scope creep occurs; typical in competitive
bids, MRO contracts, serial production. (2) Cost-Plus (& % or Guaranteed Maximum Price, GMP): contractor is reimbursed for all costs plus a % markup (5-15%) or fixed fee;
benefits: contractor has margin floor, less scope risk, customer gets cost transparency; risks: customer bears inflation & overspend risk, no incentive for contractor efficiency;
typical in EPCM (engineering, procurement, construction, & management), defence programmes, large infrastructure. (3) Time & Materials (T&M, or Unit-Rate): hourly labour
rates + mark-up on materials; benefits: easy to mobilize quickly, scope changes are billable; risks: no revenue certainty for customer, margin is labour-rate dependent, customer
must police billable hours; typical in emergency repairs, consulting, temporary staffing. (4) Performance-Based (outcome contracts): contractor gets paid based on asset uptime,
energy savings, or throughput improvements; benefits: alignesincentives, customer gets guaranteed ROI; risks: contractor bears performance risk, requires operational
capability; typical in power plant O&M, waste-to-energy, water treatment.
Contract structure drives margin profile & risk. Fixed-price bids on large projects (E50m+) are the highest-risk category: if you underbid by 10% to win, you must execute
flawlessly or lose £5m+ margin. EPCM contractors typically layer risk: bid conservatively with a 12-15% GP margin on cost-plus work, then seek scope change orders (which are
15-20% higher margin) once construction starts & site conditions diverge from design. T&M staffing & consulting is high-margin (35-50% EBITDA) because labour is the input &
markup rates are standardized; risk comes from utilization rates (if consultants are on the bench unassigned, margin collapses). Pricing also reflects contract terms: a 12-month
fixed-price contract signed in Jan with March-June commodity price spikes faces margin compression if the customer locks in fuel surcharge limits.
Fi xed-Price Margin = (Contract Price - Actual Cost) / Contract Price
Cost-Plus Margin = Costs x Markup% (e.g., 1.0 x 1.10 = 10% mar gi n)
T&M Margin = (Bill Rate - Loaded Cost) / Bill Rate x Utilization%

Escalation, Indexation & Lag Risk

Industrial contracts often include escalation clauses tied to external indices (PPI, fuel surcharges, wage inflation). A contract signed at £10m with a 3% annual PPI escalation
gives the contractor upside if inflation exceeds 3% but caps it at 3% if inflation is lower. The risk is indexation lag: the PPI index published in Month N reflects inflation that
occurred in Month N-2 or N-3, creating a 2-3 month lag before cost increases flow through to contract prices. If crude oil spikes in January, a fuel surcharge tied to published oil
prices won't reset until February-March, creating a 4-6 week margin hit. Sophisticated contractors negotiate leading indicators (forward-looking commodity futures) rather than
lagging official indices. Another risk: if an index changes (e.g., UK moves from RPI to CPI, lowering escalation rates), long-term contracts see margin compression. In defence
contracts, escalation is often locked at historical rates (e.g., 2% annually) regardless of actual inflation; in periods of 5-7% actual inflation, this creates severe margin pressure.
Escal ated Price = Contract Base x (1 + Escalation % x (Years El apsed))

I ndex Lag Inmpact = Inflation Rate - Escal ati on RatexLag Months/12
Real Price = Nominal Price / (1 + Inflation Rate)”Year

VI. Building Materials & Construction Economics

Cement, Aggregates & Ready-Mix Concrete (RMC) Economics

Building materials (cement, aggregates, ready-mix concrete, gypsum, insulation) operate on thin margins (8-15% EBITDA) with high transport costs & high cyclicality. Cement is
a commodity with 3-4 major producers per region (duopoly/oligopoly in most geographies), trading on volumes & energy costs. A cement producer's margin depends on: (1) kiln
utilization (>85% is profitable; <70% is loss-making due to high fixed costs), (2) fuel costs (thermal coal, biomass, waste heat), (3) transport costs to customer (cement is heavy,
bulky, & deteriorates; economic delivery radius is 200-300 km, limiting market reach). Aggregates (sand, gravel, crushed stone) economics are driven by proximity to major
construction hubs: deposits near London or major infrastructure projects command 30-40% better prices than remote quarries. Ready-mix concrete (RMC) is even more
localized: it's made on-demand at the customer site using a truck-mounted mixer, limiting delivery range to 50-100 km; margin is 12-18% EBITDA but volume is highly correlated
to construction activity in the immediate region. A regional RMC operator with 20 plants serving a 300 km radius generates 200-300 deliveries per plant per week; each delivery is
£500-1000 revenue. Volume drops 40-50% in a recession as construction projects halt.

Transport economics dominate the building materials industry. A cement producer pays £20-40/tonne to transport cement via truck (& much less via rail or ship for long
distances). The economic delivered price is often lower in inland regions far from the producer because the producer must absorb transport cost, leaving less margin.
Conversely, materials near ports (imported cement, aggregates shipped via barge) can undercut local producers. A key metric: cost per tonne per kilometre. A truck-loaded
cement haul (25-30 tonnes) costs £1000-1500 to transport 500 km, or £40-60/tonne/km. For RMC, the truck must return empty or backhaul to reduce costs. Environmental
regulations also compress margins: aggregate extraction requires restoration bonds (£100k-1m per pit), carbon taxes on transport (& potential modal shift to rail), & waste
disposal rules for concrete recycling. A PE investor acquiring a building materials company must model housing starts, infrastructure spend (% of GDP), & transport cost inflation
3-5 years forward.

EV/tonne = Enterprise Value / (Annual Tonnes Sol d)

Transport Cost |npact = Distance x $/tonne/km x Annual Vol ume

RMC Contribution Margin = (Revenue/ Tonne - COGS/ Tonne) / Revenue x Vol unme
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Barriers to Entry & Replacement Cost Analysis

Building materials have high natural barriers to entry due to: (1) Capital intensity (a new cement kiln costs £300-500m & takes 3-4 years to build), (2) Land/resource scarcity
(prime aggregate pits with 50+ year resource life near major metros are finite; permitting takes 5-10 years), (3) Regulatory (environmental permits, blast permits, transport
licenses), (4) Scale (new entrants can't match incumbent cost structure without matching incumbent volume). A regional cement producer with a 60-year-old kiln, fully
depreciated, has a massive cost advantage over a new entrant with a £400m capex depreciation. This is reflected in acquisition multiples: mature cement companies trade at
8-12x EBITDA, half the multiple of specialty chemicals, because growth is capped by building cycles. Replacement cost analysis is crucial: if you buy a cement plant for £200m
with an EBITDA of £40m (5x), but rebuilding the plant would cost £400m (& take 3-4 years, during which competitors gain market share), the implicit replacement cost of the
assets is 2x the purchase price. For PE: replacement cost floors valuation in mature industries (you can't buy a £200m replacement plant for £100m). Recycled materials
(reclaimed aggregates, scrap concrete) compete at the margin, lowering prices in regions with strong circular economy regulations.
Repl acenent Cost = New Plant Capex / Current Market Val ue

Inplied ROC = EBI TDA / Repl acenent Cost Val ue
Permit Value = (Reserves / Production) x Avg. Annual EBITDA x Scarcity Prem um

VII. Testing, Inspection & Certification (TIC) Services

TIC Business Model & Recurring Revenue Characteristics

Testing, Inspection & Certification (Bureau Veritas, SGS, Intertek, TUV) is an asset-light services business with highly recurring revenue. A typical TIC revenue stream: (1) Initial
certification of a manufacturing facility (ISO 9001, ISO 14001, ISO 45001, industry-specific certifications like API for oil & gas, PED for pressure equipment); cost £10k-50Kk,
recurring every 3 years, margin 60-70%. (2) Regular audits & surveillance (annual audits to maintain certification; cost £5k-20k p.a., margin 65-75%). (3) Testing & inspection
services (product testing, NDT—non-destructive testing—of welds, cracks, material properties; cost £2k-100k per job depending on scope, margin 55-65%). (4) Training &
consulting (auditor training, compliance consulting; cost £5k-30k, margin 60-70%). (5) Certification body services (TIC firms are accredited by national bodies—UKAS in UK,
ANAB in US—to issue certifications on behalf of regulators; this is the ultimate moat). The TIC market is fragmented: global & regional leaders (Bureau Veritas, SGS, Intertek,
TUV, DNV-GL, ABS) have 30-40% market share; remainder is held by 100+ regional & niche players. Growth drivers: (1) regulatory tightening (GDPR, REACH, FSMA in food,
cybersecurity regulations for critical infrastructure), (2) supply chain due diligence (ESG audits, forced-labour compliance, conflict minerals), (3) offshore expansion (emerging
markets require local TIC certification).

The installed base model: a TIC firm accredits 10,000 manufacturing facilities for ISO 9001; each pays £3k-5k for initial certification & £2k-3k annual surveillance fees. That's
£20-30m in recurring revenue from initial certification installed base, plus £20-30m in surveillance revenue, both at 65%+ margins & low customer acquisition cost (the customer
must use a certified auditor by law or customer requirement). Customer acquisition is regulatory-driven: new regulations (e.g., UK Subsidy Control Act, CSRD—Corporate
Sustainability Reporting Directive in EU) force companies to seek certification & stay certified. Switching costs are moderate: a facility already certified under one TIC body can
switch to another, but there's friction (re-audits take time & money). Customer concentration risk is real: a 5-10% customer concentration is typical if the TIC firm works with large
manufacturers who demand multi-site audits. Lab utilization is a key operational metric: a TIC testing lab has fixed costs (building, equipment, staff) & variable costs (samples,
reagents). Utilization above 70% is profitable; below 50% is unsustainable. During COVID, lab utilization collapsed as construction & manufacturing audits were deferred, cutting
margins sharply.
TI C Revenue Recurring % = (Surveillance + Repeat Testing) / Total Revenue
Custoner LTV = Annual Fees x 3 years x Margin x Retention%
Lab Utilization = Billable Hours / Available Lab Hours x 100%

Accreditation Moats & Consolidation Strategy

The supreme moat in TIC is accreditation by regulatory bodies (UKAS in UK, ANAB in USA, A2LA, etc.). An accredited auditor carries the regulator's stamp; a non-accredited
auditor's certification is worthless for compliance purposes. Accreditation requires: (1) technical competence (demonstrable expertise & training), (2) impartiality (TIC body
doesn't benefit from certification outcomes—a conflict of interest), (3) audit trails & documentation (auditors must have detailed records), (4) lab accreditation (for testing services,
labs must meet 1ISO 17025 standards & undergo regular proficiency tests). Changing accreditation bodies is a multi-year, multi-million pound undertaking (new training,
revalidation of auditors, customer notification). Once accredited, the TIC firm extracts quasi-regulatory rent: it can raise audit prices 5-10% annually without much resistance
because customers are bound by regulation to use an accredited provider. This is why Bureau Veritas & SGS command 12-15x EBITDA multiples in M&A—the accreditation
moat is that powerful. Consolidation strategy: acquire small regional TIC providers (often family-owned, single-lab operations) & integrate them into a network. The acquirer (1)
inherits the accreditation (no re-accreditation needed if the small player already had it), (2) gains customer base (leverage to cross-sell other services), (3) realizes cost synergies
(back-office, procurement, IT, quality). Typical bolt-on M&A (E5m-50m enterprise value) generates 20-30% ROIC through cost consolidation & pricing uplift within 3-5 years.
Accreditation Value = Unaccredited Player EV - Accredited Player EV

Consol i dation Synergy = (Smaller Operator EBITDA x Margin Uplift 9% + (Cost Reduction %
Custoner Stickiness = 1 / (Annual Switching Rate % x Custoners)

VIIl. Aerospace & Defence: Programme Lifecycles & Revenue Models

A&D Programme Structures & Backlog Dynamics

A&D is dominated by a handful of primes (Boeing, Airbus, Lockheed Martin, Raytheon, BAE Systems, Thales, Leonardo) & thousands of Tier-1 & Tier-2 suppliers. A defence
programme follows a rigid lifecycle: (1) Concept Phase (5-10 years, R&D spend, no revenue), (2) Development & Testing Phase (5-10 years, low-rate initial
production—LRIP—ramps from 10-50 units/year, margins minimal due to learning curve & non-recurring engineering), (3) Full-Rate Production (years 15-30, 100+ units/year,
margins normalize to 8-12%), (4) Sustainment (years 20-50+, aftermarket spares & service at 60-70% margins). A fighter jet programme (e.g., F-35, 3000+ units over 40 years)
generates 30-40 years of revenue visibility. Commercial aerospace (commercial aircraft) has a similar structure but cycles on airline capex (more volatile than defence). A civil
aircraft programme (Boeing 737, Airbus A320) has sold 10,000+ units over 50+ years at gradually declining prices (competition, learning curve, overcapacity in supply chain
forces price erosion).

A&D backlog is the most predictable revenue in industrials. A Tier-1 supplier with a £2bn A&D backlog can convert 85-95% of it to revenue over the next 3-5 years with
near-certainty (government budgets don't get cut mid-programme). However, backlog quality matters: (1) Percentage-of-Completion vs. Milestone-Based: if you're 50% through a
£100m contract, revenue recognition depends on whether you're 50% done (PoC method, used by aerospace) or waiting for a contractual milestone (milestone-based, used by
defence programmes). PoC can be revenue-volatile if you discover late-stage cost over-runs & must write-down margin. (2) Fixed-Price Exposure: A £10bn fixed-price production
contract spans 5-10 years; if inflation averages 3% p.a. & your escalation clause caps out at 2%, you lose 1% real margin annually, compounding to 5% margin erosion by year 5.
Large A&D suppliers hedge this via: (a) long-dated commodity forwards (lock in steel, aluminium, titanium prices 12-24 months ahead), (b) labour union contracts locking wage
growth at 2% p.a., (c) supplier price locks. (3) Estimated At Completion (EAC) Risk: On a £100m programme, if you forecast £95m total costs (5% margin), but true costs trend
toward £110m, you must write-down margin immediately under IFRS 15. These EAC reviews happen quarterly; a single major supplier cost over-run (e.g., avionics supplier
delays testing, adding £2m cost & 3 months schedule slip) cascades to the prime & spreads through the programme.
Programre Revenue = X (Annual Production Units x Unit Price)
EAC Margin = (Booking Price - EAC Cost) / Booking Price
Margin Wite-Down = Max(0, Oiginal Margin - Revised Margin)%

ITAR, EAR & Offset Obligations

A&D trade is heavily regulated by ITAR (International Traffic in Arms Regulations in US) & EAR (Export Administration Regulations). These restrict the sale of defence articles &
technical data to unfriendly nations & require export licenses for any A&D item or technical document shipped outside the US (for US manufacturers). ITAR compliance is brutal:
the US Department of State prosecutes violations, which can mean company shutdowns & executive jail time. For a US A&D supplier selling to a Tier-1 customer in a NATO
country, ITAR is managed; but cross-border subcontracting is fraught (putting intellectual property in the hands of non-NATO or non-trusted partners is forbidden). Offset
obligations (also called Industrial Participation Requirements or IPR) are mandatory for defence exports: if a US defence contractor sells £100m of equipment to the UK, the
contractor must commit to sourcing 30-50% of content from UK suppliers over 10+ years (& demonstrate this via quarterly reports). Offsets create supply chain friction: US
contractors must develop & qualify UK suppliers for critical components, a 2-5 year & £5m+ undertaking per supplier. Managing ITAR & offsets requires legal expertise & supply
chain discipline; violations can kill a multi-billion pound programme. For M&A: if you acquire a US-based A&D supplier, CFIUS (Committee on Foreign Investment in the United
States) may require a national security review (30-90 day delay). Non-US buyers of US A&D suppliers face heightened scrutiny; some deals are blocked.

| TAR Conpl i ance Cost = (Audit Hours + Legal Review) x Hourly Cost

O fset Cbligation = Contract Value x Offset % x Years / Total Contract Duration

Programre Delay from|TAR = Approval Time + Revalidation of Supply Chain

Sustainment Revenue & Aftermarket Margins

A&D sustainment (O&M, spare parts, upgrades, technical support) for a £50bn programme over 40 years is a £10-20bn revenue stream at 60-70% EBITDA margins. The
installed base (active aircraft, ships, tanks, missiles in service) requires predictable spending on spares & maintenance to remain mission-capable. A fighter jet costs £150m to
build; over its 30-year service life, it requires £500m+ in spares & depot-level maintenance. Sustainment is relatively de-risked: it's recurring, contract-based (often sole-source
due to technical specificity), & inflation-protected (customer (government) absorbs cost increases). Sustainment margin expansion comes from: (1) digitization of logistics (reduce
spare-part inventory by 15-20% via predictive maintenance), (2) additive manufacturing for spares (3D print aircraft brackets instead of holding inventory), (3) upgrade
programmes (modernization kits, software updates) at premium pricing. A supplier holding the sustainment contract for a legacy platform (e.g., C-130 Hercules, in service since
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1955, with 2500+ units in operation worldwide) has a cash cow: £200-500m annual sustainment revenue at 65% EBITDA, with 20+ year visibility. These sustainment franchises
are worth 12-15x EBITDA in M&A (vs. 8-10x for production).

Sust ai nment Revenue LTV = Installed Base x Service Life Years x Annual Spares & Service $/ Unit

Margin = 1 - (COGS + Labor + Logistics) / Revenue

Addi tive Mg Savings = (Legacy Inventory Hol ding Cost) - (3D Print Mrginal Cost)

IX. Specialty Chemicals: Value Chain & Moats

Fine vs. Commodity Chemistry & Positioning

The chemicals industry splits into commodity (bulk chemicals, inorganics, fertilizer) & specialty (fine chemicals, performance polymers, additives, agrochemicals,
pharmaceuticals). Commaodity chemicals (ammonia, sulfuric acid, ethylene) trade on price & scale; margins are 8-12% EBITDA & competition is global & brutal. Specialty
chemicals are higher-margin (18-28% EBITDA), more defensive, & depend on proprietary formulations & customer relationships. A fine chemical supplier making custom
intermediates for pharma (contract manufacturing of active pharmaceutical ingredients—CMOs) has: (1) high switching costs (customer must re-validate the new supplier via 1-2
year regulatory process), (2) recurring revenue (customer must buy the same intermediate for 10+ years to produce the marketed drug), (3) pricing power (customer is
price-insensitive if the ingredient is critical & accounts for <5% of final drug cost), (4) margin of 25-35% EBITDA. Conversely, a commodity chemical supplier (polyethylene resins,
which compete on price & cost of goods) has: (1) low switching costs, (2) price-taker margins (if market polyethylene is £500/tonne & your cost is £450/tonne, your margin is
10%), (3) exposure to feedstock inflation (if crude oil spikes 20%, your COGS spikes 15-20% within 90 days, unless you have pass-through contracts). The key is positioning in
the value chain: closest to the customer (captive specialty use, pharma, electronics) = highest margin & most defensibility. Farthest from the customer (commodity bulk
production, commodity price exposure) = lowest margin & lowest defensibility.

Growth in specialty chemicals comes from: (1) Product development (new formulations for emerging applications—electronic-grade chemicals for semiconductors, bio-based
polymers for packaging), (2) Customer acquisition (finding new end-markets for existing chemistries; e.g., a polyurethane additive initially for coatings is adopted for automotive
insulation), (3) Geographic expansion (entering emerging markets where specialty chemistry penetration is low). Downside risks: (1) Margin compression from new competitors
entering a market (a commodity polyester supplier pivots to specialty polyester & undercuts you 20%), (2) Customer concentration (if 50% of revenue is from 3 pharma customers
& one loses exclusivity on a key drug, your business shrinks 10%), (3) Regulatory (REACH in EU requires dossiers & testing for all chemicals; TSCA in US has similar
requirements; agrochemical regulation is extraordinarily strict & takes 8-10 years & £300m+ to register a new product). Specialty chemical acquisitions typically trade at 12-15x
EBITDA if they have >25% EBITDA margins & strong customer stickiness; commodity chemical companies trade at 7-9x EBITDA because margins are lower & more volatile.
Specialty Margin = 1 - (Raw Materials Cost + Labor + Overhead) / Revenue

Custoner LTV = Annual Revenue x Margin x (1 / Churn Rate)
Regul atory Cost as % of Revenue = (Registration Cost / Annual Revenue / Years to Recover)

Customer Qualification & REACH Compliance

A pharma company buying an active pharmaceutical ingredient (API) from a fine chemical supplier must audit the supplier extensively: site visit (GMP compliance),
documentation review (batch records, stability data, analytical method validation), reference samples, Certificate of Analysis (CoA) validation over 3-5 batches. The process
takes 12-18 months & costs the customer £200k-1m. Once qualified, switching to a new supplier is prohibitively expensive (& often forbidden without customer approval due to
validation requirements). This qualification moat is worth 50-100% of customer lifetime value. A specialty chemical supplier selling to pharma can raise prices 3-5% annually &
the customer will absorb it rather than re-qualify a new supplier. REACH (Registration, Evaluation, Authorization & Restriction of Chemicals in EU) requires that every chemical
on the market must have a safety dossier proving it's safe for its intended use; dossiers cost £100k-1m+ per chemical (depending on tonnage & testing required). A specialty
chemical company with a portfolio of 200 chemicals in REACH-regulated markets must maintain & update 200 dossiers, a £50-200m+ undertaking. New entrants to a specialty
chemical market face years of REACH registration burden before they can sell in the EU. Seveso sites (EU directive for major hazard plants with hazardous chemicals above
threshold quantities) add additional regulatory burden: inspections, emergency response plans, insurance requirements, restricted locations near populated areas. Managing
Seveso compliance correctly is a moat for incumbent operators with grand-fathered sites; new entrants can't locate near major populations & face 2-3x higher insurance costs.
Qualification Cost |npact = Annual Volume x # of Custoners x Qualification Cost

REACH Dossi er Cost = Base Cost x (Tonnage |ndex) x (Testing Multiplier)
Seveso | nsurance Prem um = Base x (Distance to Popul ation) x (Chenicals Ri sk Score)

X. Transportation, Logistics & Third-Party Logistics (3PL)

Asset-Light vs. Asset-Heavy Models
Logistics companies span two business models: (1) Asset-heavy (owns trucks, warehouse real estate, handling equipment; examples: XPO, Wincanton, Geodis), (2) Asset-light
(contracts logistics to third-party providers; operates primarily as a broker/software layer; examples: Flexport, early-stage fintechs). Asset-heavy has lower ROIC in downturns
(fixed costs & idle capacity destroy returns) but stable recurring revenue & pricing power (customer switching is high-friction). Asset-light has higher ROIC during growth (scalable
software platform, variable costs) but lower pricing power & customer concentration risk (customer churn directly impacts top-line). A typical asset-heavy logistics business
(Wincanton, DHL Supply Chain in Europe) generates 4-8% EBITDA margins on £5-15bn revenue; asset-light (Flexport, Convoy, digital freight platforms) targets 15-25% EBITDA
margins on £1-5bn revenue. The shift toward asset-light is driven by: (1) capital efficiency (VCs & PE favour asset-light exits with 20%+ ROIC), (2) flexibility (no stranded real
estate if demand drops), (3) automation potential (software platform scales better than fleet management). However, asset-heavy remains competitive due to: (1) capex moats
(incumbent logistics operator with 500 warehouses & 5000 trucks is hard to displace), (2) network density (ability to offer next-day delivery in all UK regions), (3) customer lock-in
(once a customer's supply chain is optimized around your warehouse network, switching is costly).
Logistics margin drivers: (1) Yield management (price per unit of service—pence per kg, pence per pallet, pence per km). A 4PL (fourth-party logistics) operator who aggregates
shipments across customers & consolidates into full trucks achieves 15-20% better pricing than individual shippers. (2) Asset utilization (backhaul utilization—the return journey;
a truck that carries goods one direction & returns empty wastes 50% of capacity & doubles cost per km. A logistics operator who finds backhaul loads improves utilization from
50% to 75%, reducing unit cost 15-20%). (3) Scale (procurement leverage on fuel, labour, warehousing; a 100-truck operator can't match the fuel price of a 10,000-truck UPS;
scale is a moat). (4) Technology (route optimization software, inventory visibility, dynamic pricing algorithms). A £1bn asset-heavy logistics company with good utilization
generates 6-8% EBITDA, a poorly managed competitor with idle capacity & empty backhauls generates 2-4% EBITDA. The difference is 30-40 percentage points of margin,
driven by operational discipline.

Asset Utilization = (Revenue per Asset - Fixed Cost / Unit) / Gross Potential Revenue

Backhaul UWilization = Return Loads Carrying Freight / Total Return Trips
Unit Economics = Revenue/Unit - (Fuel + Labor + Overhead) / Unit

Freight Forwarding & Last-Mile Economics

Freight forwarding (organizing shipments across multiple modes—air, sea, road, rail; consolidating LCL—less-than-container loads into FCLs) is a high-volume, moderate-margin
business (3-6% EBITDA if you're just consolidating; 8-15% if you add value via brokerage, customs clearance, insurance). A freight forwarder's margin depends on: (1) Mode (air
freight = 2-3% margin, high value-to-weight; sea freight = 1-2% margin on bill-of-lading, huge volumes; road = 3-5% margin; rail = 2-4%), (2) Service (standard = lower margin;
express/emergency = 10-15% margin), (3) Volume & customer concentration (high-volume shippers get 5-10% discounts; one large customer & you lose pricing power).
Customs brokerage & documentation (import/export filing) add margin: a complex customs clearance (compliance filings, tariff classification, duty calculation) charges £500-5000
per shipment at 70-80% margin. Last-mile delivery (final leg to customer doorstep) is a structural margin killer: a £3 parcel needs £2-2.50 of last-mile labour & vehicle cost in
urban areas, leaving 15-20% margin. Automation (lockers, pickup points, autonomous delivery vehicles) can improve last-mile margins by 10-20% but requires capex & faces
regulatory hurdles. A vertically integrated logistics player (forwarder + last-mile operator) can achieve 12-18% EBITDA by consolidating networks & optimizing handoffs.
Frei ght Forwarder Margin = (Transportation Fee + Brokerage Fee) - (Carrier Cost + Labor)

Last-M | e Cost Breakdown = Vehicle Anortization + Fuel + Labor @ 80-90% of Revenue
Mbdal Arbitrage = (Ocean Freight Cost - Air Freight Cost) x Vol une Shipped

Fuel Surcharges & Yield Management

Transportation & logistics companies are highly exposed to fuel costs (diesel, jet fuel). A long-haul trucking company with 1000 trucks burning 40,000 litres/day faces a £100m
annual fuel bill (at £1.50/litre); a 20% fuel price spike adds £20m cost p.a.—devastating to a firm with £5600m EBITDA. The hedge: fuel surcharges (pass-through mechanisms to
customers). A typical fuel surcharge is indexed to published diesel prices (e.g., UK RPFO, US ultra-low-sulfur diesel futures) & reset monthly or quarterly. A £100/tonne shipment
with a 5% fuel surcharge becomes £105 if fuel is at £1.50/litre; if fuel spikes to £1.80/litre, surcharge resets to 6% (based on index), raising price to £106. The friction: lag time
between fuel cost increase & surcharge reset (usually 30-60 days, creating a month of margin compression). Also, some customers (especially large shipper contracts) negotiate
capped fuel surcharges (capped at 4% for example), limiting pass-through in high-fuel periods. Yield management (managing prices to optimize revenue & margin) involves:
pricing based on demand (peak season rates 15-20% higher), customer stratification (premium rates for guaranteed-capacity contracts, discounts for flexible-schedule
shipments), & route optimization (declining low-yield shipments, prioritizing high-yield lanes). A logistics operator with good yield management can improve margins 200-300 bps
during soft-demand periods by refusing to compete on price; a poorly disciplined competitor cuts prices 20-30% to maintain volume, eroding margins company-wide.
Fuel |npact = Total Fuel Cost / Revenue = 15-25%for trucking

Fuel Surcharge Pass-Through = (Price Increase % - (Lag in Reset x Fuel %/ Month)
Yield Optimzati on = Wi ghted Avg Revenue/Unit = SUM (Rate x Vol une %

XI. Business Services & Outsourcing: Staffing, FM, BPO
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Staffing: Temp vs. Permanent Placement & Economics

Staffing (temporary agency workers, permanent placement, executive search) is a high-margin, variable-margin business. Temporary staffing: a staffing company places 1000
temp workers across manufacturing, logistics, & admin roles. The customer pays £18/hour, the worker gets £12/hour, the staffing company retains £6/hour = 33% margin.
Volume is cyclical: during recessions, temp staffing volumes drop 30-50% because employers freeze hiring & reduce shift patterns. Permanent placement: the staffing firm
charges a £5k-30k placement fee (20-30% of first-year salary) when a permanent hire is made; margin is 70-80% (minimal cost beyond recruiter salary & operating expenses).
Permanent placement is higher-margin but more volatile: if a major customer freezes hiring, placement volumes collapse. Executive search (identifying & placing C-suite
candidates) charges £50k-500k+ per placement (30-35% of first-year salary) at 65-75% margin. A diversified staffing company (temp + permanent + RPO—recruitment process
outsourcing) has revenue mix: 60% temp (& variable), 25% permanent (& lumpy), 15% RPO (& recurring but price-competitive). The temp-to-permanent ratio is a leading
indicator: during growth periods, more temps convert to permanent (indicating employer confidence); during downturns, temps are released & permanent hiring freezes, causing
a sequential revenue cliff.

Staffing gross margins (revenue minus cost of temp labour) are 30-40%; EBITDA margins are 8-15% after operating expenses. Customer concentration is a risk: a staffing firm
with 20 customers (no single customer >10% revenue) is diversified; 5 customers (20% each) is concentrated risk. Customer stickiness is moderate: a large employer who has
used your temp staff for 5+ years faces switching friction (HR integration, preferred-vendor agreements), but new competitors can undercut on price or offer superior selection
tools (Al matching, online portals). RPO (recruitment process outsourcing—outsourced recruiting function) is a higher-margin (18-25% EBITDA), longer-duration business: a
customer signs a 3-year RPO contract to fill 500 roles/year; the staffing firm commits to SLAs (service level agreements) for time-to-fill & quality of candidates. RPO contracts
lock in recurring revenue & switching costs (dedicated recruiting team embedded in customer, custom processes), but initial mobilization is a loss-making 12-18 month ramp.
Tenp Staffing Margin = (Bill Rate - Worker Cost) / Bill Rate x UWilization %

Pl acement Fee as % of Salary = Placenment Fee / First-Year Base Sal ary

EBI TDA Margin = (Goss Margin - Operating Costs) / Revenue

Facilities Management (FM) & BPO

Facilities Management (contract cleaning, security, catering, maintenance) is an asset-light, recurring-revenue business with low margins (5-10% EBITDA). A large FM provider
(Sodexo, Mitie, Compass Group) has thousands of contracts with corporates, schools, hospitals, & prisons. Customer contracts are typically 3-5 year fixed-price agreements with
2-3% annual price escalation. FM margins are compressed because: (1) Labour-intensive (80% of costs are wages, security guards, cleaners—hard to automate), (2)
Commoditized (hard to differentiate on cleaning quality), (3) Customer leverage (large customers demand 5-10% price concessions or threat to rebid). A typical FM contract
generating £56m revenue is structured as: labour £3.5m (70%), materials £0.75m (15%), overhead £0.5m (10%), leaving £0.25m EBITDA (5%). During labour inflation (3-5%
wage growth), FM providers face margin compression unless they can pass through price increases; most contracts allow only 50-70% pass-through, creating a lag. Business
Process Outsourcing (BPO—back-office functions like payroll, finance, HR, customer service) has higher margins (12-18% EBITDA) than FM because work is more scalable, can
be offshored (to India, Philippines) at lower cost, & subject to less wage inflation. A BPO contract processing 50,000 invoices/month for a client has: onshore labour £0.5m/month,
offshore labour £0.2m/month, technology £0.1m/month, overhead £0.1m/month, generating £1.0m revenue & £0.1m EBITDA (10% margin). Margin expansion in BPO comes
from: automation (RPA—robotic process automation—replaces manual invoice processing with software), geographic labour arbitrage (move work to lower-cost countries), &
digitization (software reduces error rates & speeds processing, reducing review labour).

FM Contract Margin = (Custoner Billing Rate - Cost of Labor/Materials) / Billing

Labor Cost Escal ation |npact = Wage Growth % x Labor % of COGS

BPO Mar gi n Expansi on = Autonation Rate x Cost Reduction %+ O fshoring Leverage

Contract Retention & Mobilization Costs

For staffing, FM & BPO, contract retention is critical to valuation. A staffing company with 20% annual customer churn has an unstable earnings base (need 20% new customer
acquisition just to maintain revenue). Conversely, a company with 5% churn (95% retention rate) has predictable, repeatable revenue. Retention drivers: (1) Switching costs (HR
integration, custom systems, preferred-vendor status), (2) Service quality (on-time delivery, candidate fit, process efficiency), (3) Relationship depth (named account manager,
regular business reviews, feedback loops), (4) Lock-in contracts (multi-year agreements with termination clauses favoring the service provider). Large FM & BPO contracts
include liquidated damages (LDs) if the provider terminates early; a £50m 5-year FM contract might have £5m annual LDs (10% of annual revenue) if the provider exits,
protecting revenue continuity. Mobilization costs are the upfront cost to onboard a new customer: recruitment training (staffing), site setup & HR systems integration (FM),
process documentation & staff training (BPO). A £10m new BPO contract might cost £2m to mobilize (staff hiring, training, system build), payback in 2 years. If the customer
terminates in year 2, the provider recovers mobilization cost but loses 3 years of contracted revenue (assuming 5-year contract). This makes customer due diligence critical: can
you win contracts with growing, stable customers (low churn risk), or are you forced into high-churn verticals (retail, hospitality)? Concentration in high-churn segments (contract
retail staffing, hospitality cleaning) depresses valuation (6-8x EBITDA); concentration in low-churn, sticky segments (critical infrastructure BPO, healthcare FM) supports 12-15x
EBITDA.

Custonmer LTV = Annual Contract Value x Retention Rate x Margin x (1 - Mbilization Cost %

Churn I nmpact = Revenue Churn % x (1 - Mobilization Cost Payback %
Renewal Probability = f(Service Quality, Relationship Depth, Lock-In Terns)

XIl. Industrial Automation, loT & Industry 4.0

Digital Twins, Predictive Maintenance & SaaS Models

Industry 4.0 (digitization of manufacturing) is fundamentally changing industrial economics. Traditional model: customer buys a machine (E500k pump), uses it for 20 years with
planned maintenance (overhaul every 3 years). Modern model: customer buys a connected pump with embedded IoT sensors, real-time condition monitoring, cloud-based
predictive maintenance SaaS subscription (E50k/year for 5 years), & optional upgrade contracts. The shift creates: (1) Recurring SaaS revenue (low-margin on hardware,
high-margin on software = opex instead of capex for customer), (2) Data moat (pump OEM accumulates operational data from 50,000 installed units, training an Al model that
predicts failure 6-12 months in advance), (3) Aftermarket stickiness (customer can't switch to competitor pump because they're locked into the SaaS ecosystem). A digital-first
pump supplier (like IoT pump companies Grundfos, Flowserve with digital strategy) generates: 20-30% revenue from hardware (8-12% margin), 50-60% from SaaS & services
(65-75% margin), yielding blended EBITDA of 30-40%. Traditional pump suppliers (legacy cost structure, hardware-centric) generate: 80-85% from hardware (12-18% margin),
15-20% from services (30-40% margin), yielding blended EBITDA of 15-22%. This is why Siemens, GE, ABB are investing billions in digital transformation: the economics are
50-100% better.

Predictive maintenance is the killer app of Industry 4.0. A customer running 500 pumps can reduce unplanned downtime from 8-10 events/year to 1-2 events/year by adopting
predictive maintenance (PdM: Al models trained on l0T sensor data—vibration, temperature, pressure—predict failure 3-6 months ahead, allowing planned maintenance during
scheduled shutdowns). Unplanned downtime costs are catastrophic: a 2-hour pump failure in a refinery shuts down production, costing £10k-100k in lost output. Avoiding one
major failure justifies the entire annual SaaS cost. Digital twins (virtual replicas of physical assets updated in real-time with sensor data) enable scenario modelling: "if | increase
pump speed by 10%, how much sooner will the bearing wear out?" This is decision-support software worth 20-30% price premium to the customer. Adoption barriers are real: (1)
Legacy equipment (60-70% of installed base has no sensors; retrofitting is expensive & unreliable), (2) Cybersecurity (connecting critical industrial assets to the cloud opens
attack surface; many industrial customers are extremely risk-averse), (3) Data governance (customers fear IP theft if they expose operating data to cloud), (4) Skill gaps (staff
must learn new software platforms). Companies solving these barriers (modular 10T devices that retrofit easily, edge computing instead of cloud, cybersecurity hardening)
capture disproportionate value.
SaaS Annual Contract Value = Base Fee + Usage Fee

Sof t war e Margi n Expansi on = % Revenue from SaaS x (SaaS Margin - Hardware Margin)
Predictive Miintenance RO = Avoi ded Downtine Cost / Annual SaaS Cost

Robotics & Capex-to-Opex Shift

Industrial robots (ABB, KUKA, Fanuc, Staubli) are traditionally sold as capex: customer invests £500k-2m in a robotic arm & automation cell, depleting it over 5-7 years. New
model: robotics-as-a-service (RaaS) where a supplier provides a robot, integrates it into the customer's line, operates it, & charges monthly. Capex-to-opex shift from the
customer's perspective: instead of £1m capex (balance sheet) + £150k annual opex (P&L), the customer pays £30k/month (E360k/year opex). Total cost is similar (E1m + 7 x
£150k = £2.05m vs. 7 x £360k = £2.52m), but: (1) Opex is expensed immediately (no capex crunch for small customers), (2) Flexibility (if demand drops, customer reduces RaaS
hours or exits; with capex, the robot is stranded), (3) Technology upgrades (supplier swaps out aging robot for new model every 3-4 years, ensuring latest technology). Suppliers
love RaaS because: (1) Recurring revenue (7-year contract = predictable cash flow), (2) Installed base lock-in (customer is captive once operations depend on the robot & the
SaaS control software), (3) Data advantage (tracking utilization, efficiency, downtime), (4) Margin expansion (service component is 35-45% margin; capex robot sale is 20-25%
margin). Challenges: (1) Capital-intensive upfront (supplier must fund robot inventory & integration capex), (2) Customer concentration risk (if a large manufacturing customer
declares bankruptcy, the supplier must repossess & redeploy the robot), (3) Competitive pressure (robot manufacturers' traditional distributor network fights against direct RaaS
model because it disrupts their margin structure).
RaaS Monthly Cost = (Robot Cost + Installation) / Contract Months + Margin

Supplier Margin on RaaS = Monthly Fee - (Depreciation + Labor + Support)
Capex Avoi dance Val ue = Custoner Capex Reduction x Hurdle Rate

XIll. PE Value Creation in Industrials
Operational & Pricing Improvements
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PE value creation in industrials centers on: (1) Operational improvements (COGS reduction 500-1000 bps), (2) Pricing analytics & execution (gross margin expansion 300-500
bps), (3) Aftermarket capture (recurring revenue uplift 200-400 bps EBITDA margin), (4) Bolt-on M&A (consolidation arbitrage, synergy capture). A typical PE add-on industrial
acquisition: buy a £200m revenue, £20m EBITDA (10% margin) industrial supplier. Day 1 value creation plan: (1) Procurement review (find 3-5% material cost reduction via
supplier consolidation, nearshoring, design simplification) = 120 bps margin improvement. (2) Manufacturing optimization (reduce scrap 30-40%, improve labour productivity
10%, consolidate plants) = 150 bps margin improvement. (3) Pricing reset (analyse customer profitability, exit low-margin customers, raise prices on sticky/high-switching-cost
customers, shift product mix upmarket) = 200 bps margin improvement. (4) Aftermarket upsell (identify installed base, structure service contracts, build service technician
network) = 150 bps margin improvement. Total Year 2 EBITDA impact: £20m + (£200m x 6.2% / 100) = £20m + £12.4m = £32.4m EBITDA (62% EBITDA growth). At 10x
EBITDA exit (vs. 8x entry multiple due to margin expansion), EV grows £16m + £124m = £140m (2.4x value creation on £300m invested in equity).

Aftermarket capture is a favoured PE value lever: if the target has a £500m installed base generating £40m annual aftermarket revenue (at 40% margin), and the base is
under-penetrated (only 50% of customers have service contracts), PE identifies opportunity to: (1) launch targeted service offerings (preventive maintenance plans, remote
diagnostics), (2) integrate service with operations (add 50-100 service technicians, build regional service hubs), (3) expand attach rate (service contract offerings on 80% of
installed base over 3 years). Result: aftermarket revenue grows from £40m to £80m (2x), margin improves to 60% (from capturing higher-value service), & EBITDA contribution
grows £40m - £48m EBITDA (20% of total EBITDA). This aftermarket-focused strategy supports higher multiples (10-12x EBITDA for high-aftermarket businesses vs. 7-9x for
product-only businesses) & stronger exit multiples.

EBI TDA Bridge = Base EBITDA + (o |nprovenent + Pricing + Aftermarket Uplift

Val ue Creation = Exit EBITDA x Exit Multiple - Entry Equity |nvestnent
Aft ermar ket Upsell Potential = Installed Base x Penetration Gap x Margin

Bolt-On M&A & Consolidation Arbitrage

Industrial M&A value creation often comes from consolidation (roll-up strategy): buy platform company (E500m revenue, £60m EBITDA), then bolt-on 5-10 smaller competitors
over 3-5 years. Each bolt-on: 10-30% revenue for £5-15m acquisition cost. Synergy sources: (1) Procurement consolidation (lower volumes for combined entity, better
negotiating power) = 5-10% cost reduction on materials. (2) Shared services (consolidate back-office across platform + bolt-ons, eliminate duplicate sales, HR, finance roles) =
15-20% overhead reduction. (3) Cross-selling (platform's customer base adopts bolt-on products; bolt-on's customers adopt platform products) = 5-10% revenue uplift. (4)
Capacity/asset utilization (manufacturing capacity, sales force, technician network shared across enlarged customer base) = 10-15% unit economics improvement. A £500m
platform generating £60m EBITDA (12%) + 5 x £100m bolt-ons @ £8m EBITDA (8%) = £500m + £500m = £1bn revenue, £100m EBITDA (10% blended). Post-synergy with 8%
cost reduction (procurement + overhead) & 5% revenue lift (cross-sell) = £1bn x 1.05 = £1.05bn revenue, £100m + £80m (synergy) = £180m EBITDA (17% margin). Valuation at
entry (E560m equity at 8x) + growth & synergy (EV growth £660m - £1.8bn at 10x exit multiple) = £1.24bn value creation on £560m invested (2.2x return in 5 years = 18% IRR).
The roll-up strategy works in fragmented industrial markets where no clear leader exists & small competitors can be acquired cheaply; it fails in consolidated markets where
remaining targets are large & expensive.

Platform + Bolt-On Revenue = Pl atform Revenue + X (Bolt-On Revenue)

Synergy EBI TDA = (Cost Reduction % x COGS) + (Revenue Uplift % x Margin)

Roll-Up IRR = [(Exit Value - Entry Equity) / Entry Equity]~(1/Years) - 1

XIV. Due Diligence Red Flags & Deal Killers

Book-to-Bill Decline & Order Visibility
A book-to-bill ratio declining for 2+ consecutive quarters is a severe red flag. Example: a capital goods supplier reports: Q1 book-to-bill 1.3x, Q2 1.1x, Q3 0.95x. This signals: (1)
Market share loss (competitors are winning orders), (2) Price compression (customer demand is weakening, driving price-cutting & order delays), (3) Customer capex pullback
(end-customer is cautious about near-term spending). Diligence questions: (1) Is the decline driven by seasonal factors (Q3-Q4 typically weaker in industrials as customers
freeze spending before year-end), or structural? (2) Are specific customer verticals pulling back (e.g., automotive OEM capex declining due to EV transition slowdown), or is it
broad-based? (3) What does the sales team say about deal pipeline for Q4-Q1? Are they seeing delayed decisions or cancelled RFQs? A declining book-to-bill trending toward
<1.0x is a precursor to revenue deceleration 2-4 quarters ahead. PE investors typically want to see a 12-18 month forward order book (or at least LTM book-to-bill >1.1x) before
committing to an acquisition; without it, EBITDA forecasts are speculative.
Red Flag Threshold = Book-to-Bill < 1.0 for 2+ Quarters
Pipeline Risk = SUM (Deal Stage) x (Probability % x (Conversion Rate)
Decel eration Lag = @ Order Decline translates to Q4-Ql Revenue M ss

Customer Concentration & Fixed-Price Exposure

A customer representing >20% of revenue is a concentration risk; >15% warrants scrutiny. Diligence: (1) Duration of customer relationship (long-term preferred supplier = lower
churn risk; recent win = higher churn risk). (2) Contractual stickiness (multi-year master agreement with auto-renewal clauses = sticky; project-based "one-shot" deal = volatile).
(3) Customer health (if customer is in secular decline—e.g., legacy auto OEM losing EV market share—your contract is at risk of non-renewal). (4) Product criticality (if your
product is 5% of customer's BOM & easy to substitute, switching cost is low; if 15% & proprietary, switching is costly). A customer concentration >30% in a cyclical industrial
business is a deal-killer: a 20% customer capex cut or bankruptcy is catastrophic. Fixed-price contracts are another red flag if they represent >40% of backlog & multi-year
duration (>2 years). A £100m fixed-price contract signed at 12% margin in 2023 with 2% annual escalation, but actual inflation 5% p.a., faces 3% real margin compression
annually—Dby year 3, the margin has eroded to 6%. If the contract is long-duration (4-5 years), total margin erosion can be 10-15%, flipping a healthy contract into a loss-making
one. Diligence: extract all large customer contracts, identify fixed-price %, calculate escalation vs. expected inflation, stress-test margin survival in a 5-7% inflation scenario.
Concentration R sk = Top Custonmer % of Revenue

Fi xed-Price Contract Erosion = Margin Year O - (Inflation Rate - Escal ation Rate) x Years
Custoner LTV at Ri sk = Customer Revenue x Churn Probability

Pension Deficits & Environmental Liabilities

Many large industrials have defined-benefit (DB) pension schemes (legacy liabilities from decades of employment). A DB scheme can swing from a £50m asset (fully-funded) to a
£100m liability in 1-2 years if equity markets drop 20% or interest rates fall (because pension liabilities are discounted at long-dated bond yields). Diligence: (1) Obtain latest
triennial actuarial valuation & calculate funding ratio (assets / liabilities). >100% is healthy; 90-100% is acceptable; <85% requires contribution plan & is a red flag. (2) Check if
scheme is open or closed to new employees (closed schemes drift toward full annuitization, reducing risk). (3) Assess volatility (if scheme is 40% equity-exposed & market drops
30%, funding ratio could plunge 5-10% in one year). A £500m revenue business with a £200m unfunded DB liability can't be levered 4x (creating £2bn debt); the debt + unfunded
pension = true liabilities of £2.2bn, unsustainable. Environmental liabilities (legacy contamination, remediation bonds, asbestos exposure) are also material. A manufacturing site
with 50 years of industrial use may have soil contamination requiring £5-20m remediation. Diligence: Phase | & Phase Il environmental assessments are mandatory. A site with
significant contamination is a deal-killer unless the seller agrees to escrow remediation costs.
Pensi on Funding Ratio = Pension Assets / Pension Liabilities
Ri sk = Equity Exposure x Market Drop %
Environmental Liability = Renediation Cost + Future Mintenance Bond

Capex Underinvestment & Obsolescence Risk

Industrial assets degrade: machines age, buildings deteriorate, technology becomes obsolete. A business underinvesting in capex may show strong short-term EBITDA (not
spending = higher margins), but face declining asset quality & productivity. Diligence: (1) Calculate historical capex intensity (capex / revenue) & depreciation intensity
(depreciation / revenue). Typical maintenance capex is 3-5% of revenue; growth capex is 2-5% more. If capex is <3% & depreciation is >4%, the business is in decline—assets
are aging faster than being replaced. (2) Conduct site visits & assess asset condition (are machines from 2010-2015 & in poor condition, or newer & well-maintained?). (3)
Calculate maintenance backlog from engineering assessment (e.g., £30m of deferred maintenance identified in site survey). A business carried at £1bn EV with £30m hidden
maintenance backlog is overvalued by 3%. (4) Stress EBITDA if major assets fail (if a 20-year-old production line fails unexpectedly, replacement capex is £50m & downtime is
3-6 months, revenue loss is £50-100m). Sustainable EBITDA requires normalized capex spending; understating this in the model is a risk.
Asset Age = Accumul ated Depreciation / Annual Depreciation

Capex Sustainability = Capex / Revenue vs. Depreciation / Revenue

Mai nt enance Backl og = Deferred Maintenance from Engi neers x Ri sk Ml tiplier

XV. Industrials Glossary & Technical Terms

AFTERMARKET / MRO: Recurring revenue from spare parts, maintenance, & service after initial product sale. Typically 60-80% margin vs. 15-25% for initial equipment sale.
ASSET-LIGHT: Business model where service provider owns minimal capital assets; revenue scales with labour & software. BACKLOG: Unfilled orders or contracts expected to
convert to revenue in future periods. Also called order backlog or order book. BACKLOG DURATION: Total backlog divided by average monthly revenue, expressing how many
months of revenue is in the backlog. BASEL Ill: International regulatory framework for bank capital requirements; Pillar 1 (minimum capital), Pillar 2 (supervisory review), Pillar 3
(market discipline). BILL-TO-BILL RATIO: Monthly invoiced revenue divided by monthly cost of goods sold; used in business services to track margin. BOOK-TO-BILL: Orders
received in a period divided by revenues shipped in that period; ratio >1.0 signals growth pipeline. CAPEX (Capital Expenditure): Spending on long-lived assets (equipment,
buildings, vehicles); appears on balance sheet, not immediately expensed. COGS (Cost of Goods Sold): Direct costs of producing goods (materials, labour, manufacturing
overhead). Appears on P&L above gross margin. CYCLE TIME: Duration from contract signature to revenue recognition; longer in capital goods & A&D, shorter in business
services. EBITDA (Earnings Before Interest, Tax, Depreciation, Amortization): Measure of operating profit; favoured in industrials because depreciation is uneven & subject to
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accounting assumptions. ESCALATION CLAUSE: Contract provision allowing price adjustment based on external index (PPI, fuel price, wage inflation). EV/EBITDA MULTIPLE:
Enterprise value divided by EBITDA; typical range 7-15x for industrials depending on subsector & growth. FRAMEWORK AGREEMENT: Recurring supply contract with no hard
order commitment; typically 30-40% revenue visibility & subject to cancellation. GROSS MARGIN: Revenue minus COGS, expressed as % of revenue; industrial gross margins
typically 25-50% depending on subsector.

IAAI (Independent Aftermarket Provider): Third-party service provider competing with OEM aftermarket. Typically offers 15-25% cost savings vs. OEM, lower margin for customer
but risk on quality/compatibility. INSTALLED BASE: Cumulative units of a product sold & still in operation; foundation for aftermarket revenue projections. ITAR (International
Traffic in Arms Regulations): US export control regime restricting defence articles & technical data; critical compliance requirement for A&D suppliers. LABOUR PRODUCTIVITY:
Revenue per employee or EBITDA per employee; metric for operational efficiency & wage rate sustainability. LEAD TIME: Delay between order placement & delivery. Long lead
times (6-12 months) create bullwhip inventory dynamics in supply chains. LEVERAGE RATIO: Total debt / EBITDA; typical industrial target 3-4x EBITDA,; ratio >5x signals
financial stress. LOGISTICS: Movement of goods from supplier to customer; includes transportation, warehousing, & inventory management. MAINTENANCE BACKLOG:
Deferred capital maintenance or repairs; represents future capex obligation if asset degradation is allowed to continue. MILESTONE REVENUE: Revenue recognized upon
achievement of contractual milestone (design complete, testing passed, shipment received) vs. % of completion. NRE (Non-Recurring Engineering): One-time design &
engineering cost borne by supplier; amortized over production run. ORDER INTAKE: New orders received in a period; leading indicator of future revenue if backlog is adequate.
OSAT (Outsourced Semiconductor Assembly & Test): Subcontractor providing chip assembly & testing services; margins 15-25%, high volume, customer concentration risk.
PERCENTAGE OF COMPLETION (PoC): Revenue recognition method under IFRS 15 where revenue is recognized proportionally as contract work progresses (typically based
on cost incurred as % of total expected cost). PE RATIO: Price-to-earnings ratio; Price / Net Income. Less relevant in industrials than multiples based on EBITDA or gross
margins due to high depreciation & uneven tax rates. PPOP (Pre-Provision Operating Profit): Bank operating profit before loan loss provisions; proxy for operating leverage in
banking. PROCUREMENT: Purchasing function; strategic procurement can reduce COGS 3-10% via supplier consolidation & negotiation. RFQ (Request for Quote): Customer
solicitation asking suppliers to bid on a specification; volume & win rate indicate market share trends. ROIC (Return on Invested Capital): NOPAT (operating profit after tax) /
Invested Capital (debt + equity); metric for capital efficiency; target >12% for industrials. RPO (Robotics Process Automation, also Recruitment Process Outsourcing): Automation
of back-office processes, or outsourced recruiting; margin expansion driver in business services. SCALING: Growing revenue while maintaining or improving margins; achievable
in software-driven businesses, difficult in labour-intensive services. SCRAP & REWORK: Manufacturing waste; improving scrap rates (reducing from 3% to 1% of production) is a
200 bps margin improvement target in PE transformation plans. SUPPLY CHAIN RISK: Concentration with single-source suppliers, long lead-time dependencies, or geographic
fragility. SWITCHING COSTS: Friction & cost for customer to change suppliers; high switching costs create defensibility; low switching costs create pricing pressure.
UNALLOCATED COSTS: Corporate overhead not assigned to business units; diligence must examine how much is incremental to the target vs. shared with parent company.
UTILIZATION: Percentage of available capacity being used; 80-85% is optimal (balances cost absorption & flexibility); <70% indicates excess capacity & margin pressure.
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