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Executive Summary

A functional FPGA prototype is a significant technical achievement, yet for the

majority of projects, it represents the peak of success rather than the beginning

of a commercial journey. Hardware product-development analyses indicate that

a  majority  of  hardware  products  never  successfully  reach  volume

production,  with some studies citing failure rates around  70% for hardware

startups [1]  [2].  Xlera’s  internal  benchmarks  for  FPGA-centric  programs are

consistent with this picture: roughly 70–75% of technically successful FPGA

prototypes in our dataset do not reach scalable, profitable production, a

phenomenon we term the “Commercialization Gap.”

This report quantifies the impact of that gap. Based on industry cost structures

and our client work, a representative failed FPGA-based product can easily

incur total direct and indirect losses on the order of USD 2–3 million per

program, when engineering, tooling, inventory, and lost market opportunity are

fully accounted for [3] [4] [5] [1].

Our  research  has  identified  six  primary  points  of  failure—The  Six  Inflection

Points—that  occur  after the  prototype  is  working.  These  are  not  technical



failures in the traditional sense; they are commercial, operational, and strategic

failures that derail even the most brilliant engineering.

Inflection Point
Typical Contribution (Xlera internal

benchmark)

1. Undefined Market Use Case 15%

2. Over-Engineering 22%

3. Toolchain and IP Lock-In 18%

4. Late-Stage Integration

Surprises
20%

5. Compliance &

Manufacturability
14%

6. Post-Deployment Support

Model
11%

This report provides engineering leaders and executive sponsors with a data-

driven  framework  to  understand,  identify,  and  mitigate  these  risks.  We  will

dissect  each inflection point,  provide a model  for  calculating the true cost  of

failure,  and  introduce  a  proven  methodology—The  Commercialization

Accelerator™—for navigating the path from prototype to production successfully.

The era of treating commercialization as an afterthought is over. The data shows

it is the most critical phase of all.

Introduction: The

Commercialization Gap

According to Grand View Research, the global FPGA market is around USD 11

billion today and projected to reach roughly USD 23 billion by 2030 at a

10.8%  CAGR,  driven  by  applications  in  communications,  data  centers,

automotive,  and  aerospace  [6]  [7].  This  top-line  growth,  however,  masks  a



troubling  reality  at  the  project  level:  the  path  from a  working  prototype  to  a

shipping product is more perilous than ever. While engineering teams excel at

solving  complex  technical  problems  to  create  functional  prototypes,  the

subsequent journey through manufacturing, compliance, and market launch is

where value is most often lost.

This is  the Commercialization Gap: the treacherous,  often uncharted territory

between technical success and commercial viability. It is a phase governed not

by Verilog and VHDL, but by supply chain logistics, design for manufacturing

(DFM), cost-of-goods-sold (COGS) modeling, and long-term business strategy.

Our  analysis  indicates  that  for  every  ten  FPGA  prototypes  that  meet  their

technical specifications, fewer than three will ever generate meaningful revenue.

This report is the first of its kind to systematically analyze the causes and costs

of this gap. Our methodology combines:

Proprietary Data: Analysis of over 150 client engagements at Xlera

Solutions from 2015-2025.

Industry Benchmarking: Cross-referencing public data on hardware

product failure rates from sources like PitchBook and Gartner [2].

Expert Interviews: In-depth interviews with 30 engineering leaders and

executives at leading aerospace, defense, and industrial firms.

We  undertook  this  research  because  we  observed  a  consistent  pattern:

companies were being blindsided by non-technical failures. This report aims to
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turn  that  anecdotal  evidence  into  a  predictive,  actionable  framework  for  any

organization building a high-stakes FPGA-based product.

Chapter 1: The State of FPGA

Commercialization in 2026

The current landscape is a paradox. FPGAs are more powerful and accessible

than  ever,  yet  the  complexity  of  the  systems  they  enable  has  made

commercialization exponentially more difficult. In high-reliability sectors such as

aerospace and defense, complex digital hardware and semiconductor programs

typically span  roughly 18–24 months from initial design to first customer

shipment, reflecting extended verification and certification cycles. Industry cost

breakdowns  also  show ASIC NRE frequently  running  into  the  multi-million-

dollar range, while FPGA-centric platforms still incur seven-figure engineering

and tooling budgets for demanding applications [3] [4] [5].

Within  that  broader  context,  Xlera’s  FPGA  commercialization  projects  in

aerospace, defense, and industrial markets commonly fall in the  20–24-month

window,  with  total  NRE  in  the  USD  1–2  million  range before  volume

production.

Chapter 2: The Six Inflection

Points Where Programs Fail

Analyses  of  failed  hardware  products  consistently  highlight  a  small  set  of

recurring failure modes: inadequate early market validation and pricing, over-

complex feature sets, vendor and toolchain lock-in, late-stage integration and

reliability surprises, manufacturability and certification issues, and unsustainable

post-deployment support. Xlera groups these into Six Inflection Points that, in

our  FPGA-centric  engagements,  account  for  most  cases  where  technically

successful prototypes still fail commercially [2] [8].



1. Undefined Market Use Case (15% of Failures)

The project begins with a technology-first mindset ("What can we build?") rather than a market-first

one ("What will they buy?"). This leads to products that are technically brilliant but commercially

irrelevant.

Average Cost Impact: $1.1M in wasted NRE on features no customer will

pay for.

Warning Sign: The target user and their willingness to pay are not clearly

defined and validated before the architecture is locked.

2. Over-Engineering (22% of Failures)

This is  the most common point  of  failure.  Engineering teams, driven by a culture of  technical

perfection, add features, optimize performance beyond market requirements, and delay shipment

in pursuit of an ideal that does not align with business goals.

Average Cost Impact: $1.5M in excess engineering costs and an average

6-month schedule delay.

Warning Sign: The definition of "done" is fluid, and there is no ruthless

enforcement of a Minimum Viable Product (MVP) specification.
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3. Toolchain and IP Lock-In (18% of Failures)

Early  decisions  about  FPGA  vendors,  IP  cores,  and  development  tools  are  made  based  on

technical convenience or familiarity, without modeling the long-term business impact. This creates

a "vendor prison" that dictates future product roadmaps, COGS, and supply chain flexibility.

Average Cost Impact: $2.0M+ over a 10-year product lifecycle in inflated

licensing fees, forced upgrades, and lack of negotiation leverage.

Warning Sign: A 10-year Total Cost of Ownership (TCO) model is not built

before selecting a primary FPGA vendor.

4. Late-Stage Integration Surprises (20% of

Failures)

The FPGA, PCB, firmware,  and application software are developed in silos.  When integrated,

unforeseen  issues  related  to  signal  integrity,  power  management,  or  timing  closure  emerge,

forcing costly redesigns late in the cycle.

Average Cost Impact: $850,000 in board re-spins and expedited

engineering.

Warning Sign: System-level integration testing is not a continuous process

from the earliest stages of the project.

5. Compliance and Manufacturability Blind Spots

(14% of Failures)

The  design  is  not  created  with  manufacturing  (DFM)  or  compliance  (e.g.,  DO-254,  FCC)

requirements in mind. The prototype works in the lab but cannot be built reliably at scale or sold

legally in target markets.

Average Cost Impact: $1.3M in factory line shutdowns, component

sourcing issues, and certification failures.

Warning Sign: The contract manufacturer and compliance experts are not

involved in the design review process from the beginning.
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6. Post-Deployment Support Model (11% of

Failures)

The  product  ships,  but  there  is  no  plan  for  long-term  maintenance,  updates,  or  managing

component  obsolescence.  The  "cost  of  shipping"  is  achieved,  but  the  "cost  of  supporting"

becomes unsustainable.

Average Cost Impact: Erodes product margin by 15-20% over the

product's lifecycle.

Warning Sign: The long-term support and end-of-life (EOL) strategy is not

a formal part of the initial project plan.

Note:  Percentages  shown  are  Xlera  internal  estimates  based  on  our  client

portfolio,  aligned  with  common  failure  patterns  reported  in  independent

hardware-product postmortems. [2] [8]

• 
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Chapter 3: The Hidden Costs of

Commercialization Failure

Industry sources note that ASIC non-recurring engineering (NRE) alone often

reaches  into  the  millions  of  dollars,  while  FPGA-based  systems  still  incur

substantial  engineering,  tooling,  and verification  costs  even when they  avoid

mask  charges.  Combined  with  inventory,  rework,  and  lost  revenue,  it  is

common for  a  failed  or  severely  delayed complex hardware  product  to

destroy several million dollars of value. [3] [4] [5] [1] [2].

The true cost of a commercialization failure extends far beyond the initial NRE.

Our model calculates the total impact to be on the order of  $2.3 million for a

representative project, a figure composed of both direct and indirect costs.



Cost Category

Financial Impact

(Modeled

Scenario)

Description

Direct Costs $1,050,000

Wasted

Engineering
$600,000

Salaries and overhead for time spent

on a product that doesn’t ship.

Unrecoverable

NRE
$250,000

Tooling, test fixtures, and third-party

IP licenses.

Inventory Write-

Offs
$200,000

Pre-ordered components and

materials for a cancelled production

run.

Indirect Costs $1,250,000

Lost Market

Opportunity
$900,000

Revenue and market share lost to

competitors during the delay (based

on a 6-month delay).

Reputational

Damage
$200,000

Impact on the company’s ability to

attract talent and win future

contracts.

Team Morale &

Attrition
$150,000

The cost of replacing key engineers

who leave after a failed project.

Total Modeled

Cost
$2,300,000

Note:  Figures  shown  represent  a  modeled  mid-range  scenario  calibrated  to

published  NRE  and  tooling  cost  ranges  for  FPGA/ASIC  projects  and  to

commonly reported commercial impacts of failed hardware launches. [1] [2] [3]

[4] [5]



Case Study Snippet: A major industrial client came to Xlera after a

$4.5 million internal project failure. Their technically successful

prototype for a next-generation sensor hub failed at the manufacturing

stage due to component choices that were not scalable. The redesign,

coupled with the lost 12-month head start against their primary

competitor, represented a total loss far exceeding the initial engineering

budget.

Chapter 4: The Commercialization

Accelerator™ Framework

To counter these systemic failures, a new approach is required. Best-practice

guides  on  new  product  development  show  that  structured,  cross-functional

processes—emphasizing  early  market  validation,  staged  risk  reduction,  and

continuous integration—can substantially  reduce schedule  slip  and rework  in

hardware programs [9]. Within that context, Xlera has observed up to roughly

a 40% reduction in time-to-market  for  selected FPGA commercialization

engagements  compared  with  clients’  prior  baselines,  when  the

Commercialization Accelerator is applied from project inception.

The  Commercialization  Accelerator™  is  Xlera's  proprietary  methodology

designed  to  de-risk  the  path  from  prototype  to  production  by  integrating

business, operational, and technical workstreams from day one. It is not a rigid,

waterfall process but an agile framework that focuses on continuous validation

against the six inflection points. The framework is built  on a simple principle:

every technical decision is a business decision.

Key Components of the Framework:

Commercial Requirements Document (CRD): A living document that

defines the market, user, COGS targets, and business goals before any

architecture is created.

Iterative TCO Modeling: Evaluating vendor and IP choices not on upfront

cost, but on a 10-year lifecycle impact.

1. 

2. 



Continuous System Integration: A "virtual production line" that tests the

integration of hardware, firmware, and software from the earliest sprints.

Supply Chain & Manufacturing Partnership: Integrating the contract

manufacturer and key suppliers into the design process as strategic

partners.

Conclusion: Building a

Commercialization-First Culture

The data is clear: the greatest risk in modern FPGA development is not technical

failure,  but  commercial  failure.  Addressing this  requires a cultural  shift  within

engineering organizations, championed by executive leadership.

Key Takeaways for Leaders:

Measure What Matters: Shift focus from purely technical KPIs to business-

oriented metrics like time-to-revenue and COGS.

Empower a Commercialization Owner: Appoint a single leader who is

responsible for the entire prototype-to-production journey, bridging the gap

between engineering and business.

Invest in Strategy Before Architecture: The most expensive mistakes are

made in the first 10% of a project. Allocate time and resources for deep

strategic planning before a single line of code is written.

Navigating the Commercialization Gap is the new competitive imperative. The

organizations that master this discipline will be the ones who not only innovate

but also dominate their markets in the years to come.

3. 
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About Xlera Solutions

Xlera  Solutions  is  the  industry's  only  consulting  firm  focused  exclusively  on  FPGA

commercialization.  We  partner  with  ambitious  leaders  to  de-risk  the  path  from  prototype  to

production,  ensuring  brilliant  engineering  becomes  commercial  success.  Learn  more  at

xlerasolutions.com.

https://xlerasolutions.com
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