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Executive Summary

Your R&D organization is probably running on four or five systems 

that don't talk to each other: an ELN, a LIMS, a quality system, a PLM, 

and the spreadsheets holding it all together. None of those line items 

looks alarming on its own. Together, they impose a quiet tax that 

shows up everywhere except the software budget: in experiments 

repeated because nobody could find the originals, in scale-ups that 

fail for reasons the lab already knew, in knowledge that retires with 

the people who held it, and in AI initiatives that stall because there's 

nothing structured to learn from.


For a large enterprise R&D organization, that tax plausibly exceeds 

$2 million a year, before counting the largest cost of all, which is the 

products your competitors ship while your teams reassemble data. 

This briefing walks through where the money goes, shows the math 

so your finance team can rerun it with your own numbers, and 

describes what fixing it actually requires. The answer is a data 

architecture decision, not another integration project.

The answer is a data architecture decision, 

not another integration project.
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Where the $2M Comes From

The figure below models an organization with 150 bench scientists at a fully loaded 

cost of $200,000 each, or $30M in annual R&D labor. Every input is deliberately 

conservative, and every input is yours to change. At 0.5 to 1 percent of revenue,  

a $5 billion enterprise spends roughly $25 to $50 million a year on R&D, about half 

of it on people, so this $30M labor base is consistent with a single large enterprise, 

and the $2.1M below is a conservative slice of it.

Cost center Conservative model Annual cost

$900,000

$350,000

One lab-to-plant failure per year: 

failed batches, investigation, 

requalification

$400,000

Time scientists and quality staff 

spend hunting, exporting, and 

re-entering data across systems 

for investigations and reporting

$450,000

TOTAL $2,100,000

Two honest caveats. First, this is a model, not an audit: the point is that when you 

plug in your organization’s real numbers, the total rarely gets smaller. Second, the 

table excludes the two largest costs entirely: delayed launches and stalled AI 

programs. The biggest number isn’t in the table.

Repeated experiments

Shelved-project restarts

Scale-up failures

Data assembly drag

3% of experimental effort duplicates 

work already done somewhere 

in the organization

One revived project per year, 

rebuilt from scratch: a team of three 

spends about 7 months recreating 

what reuse would have provided 
[based on observed 7-8 month reuse savings]
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Cost Center 1: You’re Paying for 
Experiments You’ve Already Run

When experimental data lives in notebooks, spreadsheets, and file names like 

“AS-6-8-26-114,” scientists can’t find their own past work, let alone a colleague's from 

another site. Teams that revisit a problem routinely spend around three months 

recreating ground they had already covered. The pattern is worse for shelved projects: 

a regulation changes or a market reopens, the project becomes relevant again, and 

the team starts from zero because nobody can get back to what was tried, what 

failed, and why. Restarting can consume seven to eight months that access to the 

original data (including the failures, which map the search space) would have saved.


For a CFO, the framing is simple: some meaningful percentage of your R&D payroll  

is purchasing information you already own and cannot retrieve.

Filters (3) This Material Family This Project Acrylic Resin (g) ≥ 15

Name Acrylic Resin (wt%) Gloss (GU) Conclusion

ACR-EXT-2401 28 87 Pass

ACR-EXT-2402 32 90 Pass

ACR-EXT-2403 18 72 Fail

ACR-EXT-2404 35 92 Pass

ACR-EXT-2405 23 81 Fail

ACR-EXT-2406 16 67 Fail

ACR-WB-118 30 89 Pass

ACR-WB-119 20 76 Fail

ACR-WB-120 38 94 Pass

ACR-LV-07 25 84 Pass

ACR-LV-08 27 86 Pass

ACR-HG-03 33 91 Pass

Filtering prior experiments by what's in them, every run using 15 wt% or more acrylic resin, surfaces 12 past 

experiments in seconds, including the 4 that failed. When data is structured, the work you've already done 

(and the failures that map the search space) is findable instead of buried in file names.
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Cost Center 2: Scale-Up Failures That  
Were Never Formulation Problems

A coating is reformulated for a more sustainable solvent. It performs in the lab. Three 

months later, production reports batch failures. The instinct is to blame the chemistry, 

but the formulation worked. What failed was the data: the process context that made 

it work (shear, temperature, order of addition) never traveled to manufacturing, supply 

chain, and quality, because each of those functions runs on a different system.


In a connected platform, an ingredient change filters all the way down, to the spec,  

to quality, to everyone who needs to know, as one action instead of a weeks-long 

coordination exercise across emails and exports. With sustainability mandates and 

ingredient substitutions now recurring events rather than exceptions (especially for 

companies selling into Europe), this cost center compounds every year.

Cost Center 3: Knowledge That  
Walks Out the Door
An enterprise R&D organization can have hundreds of scientists doing related work 

across teams and geographies, with the connective knowledge living in people’s 

heads and personal files. Every retirement and every resignation deletes a portion of 

your accumulated R&D investment. The institutional memory you paid decades to 

build is, in most organizations, not an asset on any system; it’s a risk concentrated in 

individuals. Structured, centralized experimental data is the only durable form of that 

asset: searchable by content, independent of who ran the work, and compounding 

instead of depreciating.
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Cost Center 4: Handoffs That Burn Margin

Between R&D, QC, and PLM, work moves by email, export, and verbal handoff, and 

context is lost at every step. The drag is most visible during investigations: when  

a batch drifts out of spec, an old QC system shows you lot numbers and attachments, 

so teams spend the bulk of investigation time assembling data rather than analyzing it. 

Root cause requires seeing the full recipe, the process, who made it, and what the line 

sensors read, all in one place. Where production-line sensors stream into a historian, a 

connected platform can pull that sensor data into the same batch record as the recipe 

and results, which is what turns a multi-week investigation into a same-day one.

Cost Center 5, the Multiplier: AI Initiatives 
That Stall on Day One

Most executives now hold AI budget for R&D, and most of that budget is at risk  

for the same reason: predictive quality, anomaly detection, and formulation 

recommendations all require structured, connected history, and an ERP doesn’t 

capture it, while fragmented lab systems can’t assemble it. AI on top of disconnected 

data produces pilots; AI on top of a structured data layer produces capability. The 

honest sequencing is structure first, AI second, which means the data architecture 

decision is also the AI decision, whether or not it’s framed that way in the budget.

INSIGHT

This is the line item that turns $2M of waste into a strategic gap: 

the cost above is recurring, but the competitive cost of being 

structurally unable to apply AI to your own R&D history grows  

every quarter.
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What Fixing It 
Actually Requires

Not another integration project. 

Integrations between systems that 

were never designed to share a data 

model produce exactly the fragility 

you already have. The fix is a single 

structured data layer connecting R&D, 

QC, and PLM, one system of record for 

everything about making a product, 

short of the ERP.


The boundaries matter. Your ERP stays: 

production planning, procurement, 

and finance remain exactly where 

they are, and a connected platform 

integrates with it rather than replacing 

it. The data flow also runs in the 

direction teams actually work: nobody 

pushes R&D data into an ERP; the 

value is pulling the latest production 

recipe into the development 

environment, so scientists start their 

next project from what the plant 

actually makes. And the platform 

must hold full recipe complexity (the 

complete, itemized recipe and 

process, not a simplified roll-up) 

because that completeness is what 

makes deep root cause, fast scale-up, 

and meaningful AI possible.

Product Lifecycle

Production Formula

Batch Production Date

Prethin

Step Total

Grind

Step Total

V22-B007

Binder 1

Defoamer 1

Solvent 1

TiO2 1000

Thickener 1

Water

Production Recipe

Wash

Water

Step Total

Thindown

Binder 2

Water

Surface Modifier 1

Step Total

Filling

Add Inputs

Step Total

Experiment Total

Calculations

Density

Wt% Solids

Pigment to Binder

! ! ! !

High-Gloss Exterior

High-Gloss Exterior

Feb 16, 2026

3500 g

100 g

1000 g

4612 g

5500 g

250 g

2000 g

7900 g

500 g

500 g

2500 g

1500 g

100 g

4100 g

—

17,112 g · 12,500 mL

1.37 g/mL

53 %

0.917

Viscosity (KU)

avg 85
Gloss (GU)

avg 88

One record, one data model: the full coating 

formulation (R&D), its QC results in-spec (85 KU, 88 

GU), and the links up to the production master and 

parent product (PLM), with the ERP left where it is. Not 

three systems stitched together; one structured layer.
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What It’s Worth

The savings show up where the costs did. AGC Chemicals cut weeks from its 

experimentation cycle after centralizing R&D data globally. In food and beverage, 

generating a nutrition label from a formulation takes minutes instead of days on  

a connected platform. Teams with access to their own past work save three months  

on revisited problems and seven to eight months on revived projects. And at  

enterprise scale, fully bidirectional ERP integration removes manual re-entry  

between the quality lab and production systems.

Five Questions to Ask Your Team 
This Quarter

How many systems does one product’s data cross between first 

experiment and approved spec?


Can anyone show you every experiment the company has ever run 

on a given ingredient, including the failures?


What happened to the data from the last three projects you shelved?


How long does an ingredient change take to propagate to supply 

chain, quality, and manufacturing?


And the question that decides your AI roadmap: what data would our 

models actually train on today?

INSIGHT

If the answers are uncomfortable, the $2M figure is not 

hypothetical for your organization. It's just unmeasured.
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NEXT STEP

See the math with your own products in it. Book a demo, 

or benchmark where you stand first with the R&D Data 

Maturity Assessment.

Request a demo

See the Platform Behind the Guide 
Uncountable connects R&D, quality, and product lifecycle 

data in one platform. Book a personalized demo and we'll 

show you how it applies to your lab.
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