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WHO THIS GUIDE IS FOR

DeepTech founders — especially those building from universities, national labs, and research institutions

outside Silicon Valley — who are preparing for a pre-seed or seed round and want to walk into investor meetings

with the answers institutional deep tech investors will demand.
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INTRODUCTION

Why Stress-Test Before You Raise

Most Deep Tech startups do not fail because the underlying science is flawed. They fail
because founders build a research project, treat business mechanics as an afterthought,

and expect venture-scale capital to finance indefinite scientific curiosity.

At Pathfinders Capital, we evaluate hundreds of startups across different Deep Tech. Across our due diligence
pipeline, we apply strict models to distinguish lab novelties from generational enterprise businesses.

How to Use This Guide

Before pitching top-tier deep tech investors, stress-test your venture against these 10 non-negotiable operational and
strategic filters. Each stress-test in this guide contains five parts:

= The Core Principle —what investors are really testing, and why.

= The Mechanics Under the Hood — how the test works in practice.

= Green Flags vs. Red Flags — what earns a second meeting, and what ends the conversation.
= Founder Self-Check — questions to answer honestly with your leadership team.

= Pathfinders Capital Insight — the one idea to remember.

THE RULE OF THIS GUIDE

If any of these questions trigger an internal realization that your company lacks an answer, treat it as immediate
tactical intelligence — not a verdict. Patch the blind spot before your next investor meeting, because the investor
across the table will find it.
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QUICK REFERENCE

The Ten Stress-Tests at a Glance

Use this page as a one-sheet checklist. The right-hand column is the evidence a serious deep tech investor will expect

you to put on the table.

Stress-Test What the investor is really asking Evidence to bring into the room
Is the gain big enough to overcome the 10x metric in buyer’s currency; switching-
01 Delta-V & Switching Cost g . Ag g . y y g
buyer’s friction? cost analysis

Who owns this pain — and what does it cost =~ Two-sentence problem statement; 25+

02 P&L Ownershi
P them? discovery logs

Run distributions, degradation curves,

03 Repeatability & Robustness Does it work outside the hero run? ) o
third-party validation

Auditable TEM with sensitivity analysis,

04 Techno-Economic Model Does the cost curve work at scale? .
subsidy-free
Pay/use/veto/lose map; certification path
05 Ecosystem & Value Chain Who can block this deal? v o P P
and timeline
Pipeline by commitment tier; pilot
06 Commercial Trajectory Is traction real or innovation tourism? P ) y‘ . P
pass/fail criteria
Costed BOM; second sources;
07 Industrialization Bridge Canyou build one thousand, not one?
g v DFMA/FMEA; CM engagement
18-24 month risk-retirement roadmap;
08 Milestone Risk Deconstruction What lethal risk does this round remove? ) ) .
Series A proof points
09 Narrative Compression Can | re-pitch this to my IC? Five-pillar, 120-second narrative
Named owners per lane; hiring plan for
10 Functional Ownership Can this team build an industrial engine? P gp

gaps
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STRESS-TEST 01 / 10

The Delta-V & Switching Cost Formula

Is your performance step-change (>10x) worth the friction of switching?

THE CORE PRINCIPLE

In deep tech and enterprise hardware, a 15% to 30% performance delta is a non-starter. Incumbents possess
established supply chains, amortized tooling, certified vendor networks, and deep balance sheets. A marginal
performance gain will be completely erased by enterprise switching costs, re-qualification cycles, and perceived
deployment risk.

To overcome industrial friction, your technical advantage must deliver an unmistakable order-of-magnitude (10x)
step-change on a core business metric that the buyer actually optimizes for.

THE MECHANICS UNDER THE HOOD

Engineers often fall into the trap of measuring improvements in abstract laboratory units — optical transmission
efficiency in vacuum, raw nanomaterial tensile strength in sterile conditions. Enterprise buyers only evaluate unit
economics and operational throughput.

The practical test is a simple equation every founder should be able to write on a whiteboard:
Net Customer Value = Performance Gain (in buyer’s currency) - Switching Cost - Re-qualification Time -

Perceived Risk Premium

If that number is not overwhelmingly positive after the buyer’s full rip-and-replace cost is included, the incumbent
does not need to beat you. It only needs to remain “good enough” and already qualified.

STRESS-TEST 02 / 10

The P&L Ownership Test

Are you solving an urgent workflow failure — or pitching a vague macro theme?

THE CORE PRINCIPLE

Venture-grade startups are not founded on macro themes like “decarbonizing heavy industry,” “accelerating Al
compute,” or “optimizing supply chain resilience.” Macro themes belong in pitch deck introductions, notin
procurement line items.

Enterprise software and deep tech infrastructure sell to a specific individual inside an enterprise who owns an
operating P&L and faces a direct operational failure if the problem remains unsolved.

THE MECHANICS UNDER THE HOOD

In enterprise environments, capital expenditure (CapEx) and operational expense (OpEx) budgets are guarded by risk-
averse stakeholders. To trigger commercial conversion, three conditions must hold at the same time:

= The pain must be acute, quantifiable, and frequent.

= Theeconomic cost of the status quo — downtime, scrap rate, computational bottlenecks, thermal failure —
must explicitly exceed the cost and friction of integrating your solution.
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= Asingle operational title must feel the direct negative consequence of non-adoption.

WHAT A VENTURE-GRADE PROBLEM STATEMENT SOUNDS LIKE

“Hyperscale data center infrastructure architects are facing 40% thermal throttling on high-density liquid-cooled

GPU clusters, resulting in $12M/cluster/quarter in unrealized compute revenue.” Named role. Quantified failure.
Dollar cost of inaction.

STRESS-TEST 03 / 10

The Repeatability & Environmental Robustness Test

Can you prove the physics beyond the “hero experiment”?

THE CORE PRINCIPLE

Venture capitalists frequently review pitches featuring extraordinary “hero experiments” — a single wafer with flawless
yield, an optimized synthetic biology batch run under perfect conditions, or an optical compute bench that functions
only when precisely calibrated by a PhD founder.

Ahero run proves a physical phenomenon; it does not prove a venture-scale product.

THE MECHANICS UNDER THE HOOD
We evaluate technical claims using strict Technology Readiness Level (TRL) criteria mapped to realistic operational
environments:

= Thermal, vibrational, and electromagnetic noise: does the technology function in noisy industrial setups?

= Contamination and drift: how does the system degrade across 1,000 duty cycles?

= Statistical reproducibility: can you present a clean distribution curve of standard deviations across multiple
runs, rather than selecting the best outliers?

WHAT A DEFENSIBLE TRL CLAIM SOUNDS LIKE

“We are at TRL 4 because we have achieved continuous operation across 500 thermal cycles with <0.02%
error rate.”

STRESS-TEST 04 / 10

The Techno-Economic Model (TEM)

Does the cost curve work at industrial scale?

THE CORE PRINCIPLE

The most frequent failure mode in deep tech is not scientific failure — it is economic failure. The physics works, but
the unit economics can never scale down to beat incumbent alternatives.

Arigorous Techno-Economic Model (TEM) is an indispensable mathematical framework that deconstructs your
solution into its fundamental physical and financial limits.
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THE MECHANICS UNDER THE HOOD
A robust TEM maps the transition from low-volume pilot production to steady-state volume manufacturing, identifying
the asymptotic cost floors dictated by thermodynamics and commodity supply chains. A founder-grade TEM typically
contains:

= Cost structure: variable and fixed costs, separated and sourced.

= Volume curve: unit cost at pilot, early-production, and steady-state volumes.

= Costfloor: the physical and commodity limits no amount of scale can break through.

= Sensitivity analysis: which variables — electricity cost, chemical yield, cycle time — break the margin profile,
and at what threshold.

STRESS-TEST 05 / 10

The Ecosystem & Value Chain Map

Do you understand the hidden landmines of enterprise adoption?

THE CORE PRINCIPLE

Great deep tech companies fail inside enterprise boardrooms when they overlook the entrenched ecosystem. Your
technology does not enter an open, welcoming void; it enters a heavily fortified landscape populated by system
integrators, union regulations, channel partners, certifications, and established vendor relationships.

THE MECHANICS UNDER THE HOOD

Founders must conduct multi-stakeholder mapping across the entire deployment lifecycle. Every first enterprise
account should be mapped against four questions:

Question ‘ Who it usually is What you must know

Budget cycle, approval threshold, and the metric
Who pays? Economic buyer with budget authority getey PP

they are measured on

Workflow disruption, training burden, and what
Who uses? Daily operator or technician P g

makes their job easier

Who can veto? Compliance, Cybersecurity, Health & Safety,  Certification path, security review, and safety sign-

Union Representatives off requirements
Who loses? Displaced legacy vendors; internal teams How they will resist — and how you neutralize or
) threatened by automation co-opt them

STRESS-TEST 06 / 10

Commercial Trajectory vs. “Innovation Tourism”

Are your enterprise deals actually advancing?
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THE CORE PRINCIPLE

Letters of Intent (LOIs) and non-committal introductory calls are easy to secure. They are often pure “innovation
tourism” — corporate R&D groups using corporate budget allocations to assess market developments without any
intention of commercial integration.

True commercial traction in deep tech is measured by deepening operational commitment and customer friction.

THE MECHANICS UNDER THE HOOD
We look for enterprise pipeline velocity across four measurable commitment tiers:
Tier ‘ Signal ‘ What it looks like
Tier1 Surface Signal Unpaid exploratory meetings with corporate innovation groups.

Mutual data-sharing agreements, customer-supplied engineering

Tier2 Testing Commitment o ] o

specifications, and defined success criteria.

Fully funded joint testing programs or paid pilot contracts coverin
Tier3 Capital Commitment y ) gprog paidp g

development costs.

Binding pre-orders with upfront non-refundable deposits and multi-year
Tier4 Strategic Integration ep . . Y

supply agreements tied to milestone deliveries.

STRESS-TEST 07 / 10
The Industrialization & Supply Chain Bridge

Can you scale from one unit to one thousand?

THE CORE PRINCIPLE

Designing an exceptional lab system is a scientific accomplishment; manufacturing thousands of identical units at
target costs, high reliability, and predictable yields is an industrial feat. The bridge between a functional prototype
and volume manufacturing is where deep tech companies face their steepest valuation crashes.

THE MECHANICS UNDER THE HOOD
Industrialization requires proactive de-risking across several fronts:
= Design for Manufacturing and Assembly (DFMA): redesigning sub-assemblies to remove exotic custom
components, reduce part counts, and allow automated assembly.

= Supply Chain Redundancy: identifying critical single-source dependencies (e.g., specialized optical
components, precision CNC machining, rare earth minerals) and establishing qualified secondary sources.

= Failure Modes and Effects Analysis (FMEA): quantifying root causes of field failures, yield drops, and thermal
stresses.

STRESS-TEST 08 / 10
Milestone-Driven Risk Deconstruction

Does every venture dollar remove a lethal uncertainty?
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THE CORE PRINCIPLE

Venture capital is not meant to finance unfocused corporate runways; it is meant to de-risk specific, high-
consequence failure modes.

The purpose of a financing round is to execute a defined sequence of steps that systematically eliminates your
biggest technical, operational, regulatory, and market risks, unlocking a higher valuation step-change for your next
round.

THE MECHANICS UNDER THE HOOD

Before speaking to institutional investors, map your risk stack into four distinct categories:

Risk Category ‘ The question you must answer

Physics / Engineering Risk Can it achieve target technical specs outside a simulated environment?
Industrial / Yield Risk Can it be manufactured at targeted unit-level costs and volume yields?

Can it clear mandatory certifications, safety standards, and customer integration

Regulatory / Integration Risk
g i g requirements?

Commercial / Market Risk Will enterprise buyers sign binding purchase contracts at gross-margin-positive pricing?

STRESS-TEST 09 / 10

The Narrative Compression Engine

Can you explain your venture in 120 seconds?

THE CORE PRINCIPLE

If you cannot clearly articulate your deep tech company in two minutes, the fundamental business architecture is
likely unfocused. Complexity in technology does not excuse complexity in communication.

The most effective founders can distillintricate physical and software systems into an unambiguous commercial
narrative without sacrificing technical accuracy.

THE MECHANICS UNDER THE HOOD

An institutional deep tech narrative must quickly connect five key pillars:

# Pillar The question it answers ‘
1 The Critical Bottleneck What physical or economic limit has the market reached?

2 The Proprietary Delta What architectural breakthrough uniquely overcomes this constraint?

3 The Commercial Wedge What is the beachhead market that needs this performance advantage today?

4 The Economic Engine SH(:CJ;/[/:?o you generate strong software-like or hardware-plus-service margins at

5 The Scale Outcome What makes this a multi-billion-dollar enterprise platform over an 8-year horizon?

STRESS-TEST 10 / 10
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Functional Ownership & Wartime Execution

Is your team built to build an industrial engine?

THE CORE PRINCIPLE

Academic brilliance does not equal enterprise execution. Founding a world-class deep tech company requires
transitioning from scientific discovery (exploring open-ended questions) to engineering and operational discipline
(executing against brutal technical milestones, complex supply chains, and customer timelines).

THE MECHANICS UNDER THE HOOD

High-performing deep tech founding teams exhibit radical role clarity across three functional lanes:

Role What it must own

Recruits elite talent, raises capital across different market cycles, and navigates

Strategic / Commercial Driver (CEO) ) )
multi-layered enterprise procurement.

Technical Anchor (CTO / Chief

L World-class subject matter expertise; owns core IP and architectural decisions.
Scientist)

Understands design-for-manufacturing (DFM), vendor qualification, and industrial

Operational Integrator (VP Eng / COO
P g ( g ) scale-up.

APPLYING THE STRESS-TESTS WISELY

Reality Checks: Where the Textbook Breaks

When applying these 10 stress-tests to your startup, it is critical to account for structural market realities and avoid
over-indexing on textbook venture assumptions. Three cautions matter most:

1. Extreme agility can be fatalin deep tech

Unlike pure software startups that can pivot overnight, Deep Tech startups require capital-intensive
infrastructure commitments. Applying extreme agility frameworks can sometimes trigger fatal design changes
mid-flight. Iterate on the market wedge and the commercial model aggressively; change the core architecture
deliberately.

2. Paid pilots do not always mean enterprise scale

Paid pilots do not always translate to enterprise scalability. Large corporate buyers regularly fund small paid
pilots simply to acquire market intelligence without any strategic intention of company-wide production
deployment. A paid pilot is Tier 3 only if it carries conversion criteria and a path to production.

I 3. Early techno-economic models are built on incomplete assumptions
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Early techno-economic models built at TRL 4 are based on incomplete assumptions. Over-relying on theoretical
models can create false confidence if raw material supply chains experience sudden geopolitical shifts. Treat the
TEM as a living instrument, and show investors how it changes as evidence arrives.

PATHFINDERS CAPITAL INSIGHT

The stress tests are not a checklist to game. They are a lens for finding the weakest link in your

company before an investor does.

THE LAB-TO-TERM SHEET® INVESTOR

How Pathfinders Capital Helps

Running these stress-tests is hard to do alone — and harder still when you are building outside Silicon Valley, with
fewer warm investor connections, less local pattern recognition, and more pressure to get every decision right the first
time.

Pathfinders Capital invests early and works as a Pre-Seed/Seed investor, dedicated startup development and
fundraising partner for DeepTech founders. We do not just review your deck. We invest in Pre-Seed/Seed and work
alongside you to build the evidence these ten stress tests demand — and then take that evidence to the right later-
stage investors in our network.

REQUEST A STRESS-TEST REVIEW

Send us your deck, your techno-economic model, and your completed scorecard.

We review every DeepTech founder inquiry and respond within 7 days with an honest assessment
of fit.

contactPFC@pathfinders.capital
https://pathfinders.capital

PATHFINDERS CAPITAL

The Lab-to-Term Sheet’ Investor

https://pathfinders.capital
contactPFC@pathfinders.capital
Palo Alto, CA

This guide is provided for educational purposes for DeepTech founders and does not constitute an offer of investment, legal, tax, or financial advice.
© 2026 Pathfinders Capital. Lab-to-Term Sheet® is a registered service mark of Pathfinders Capital.
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