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The Growing Immensity

of a “Cold Yet Active Archive”

(~80% of the installed base)…

~21ZB in 2030

~72ZB in 2040

~163ZB in 2050…

“Like Nothing
We’ve Ever Seen Before”:
The Impacts of Generative AI on 

Archive Data Markets

New Forecasts, 2024-2050
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OUR EXPANDING DATAVERSE

Not surprisingly, the potential global impacts of generative AI have engendered vastly inflated hype, as well as 
general and deep concerns about the enormous dangers and challenges lurking within immense possibilities. 

There are colossal differences of opinion regarding the impacts of generative AI on enterprise data growth.

But one thing is certain: The billions of people and systems and sensors connected in the global dataverse have 
generated and will continue to generate immense quantities of data…~80% of which will become “cool-cold-
frozen” within 60 days of their creation …



AGENDA

• Guiding Forecast Assumptions

• Shipment History and

New 2024-2050 Forecasts

• The Active Archive Opportunity

• Nearline and Archive Technology 

Forecast Assumptions

• Inconclusive Conclusions

Enduring Question: Will the Past be Prologue, or Will History Be Bunk?

Note: My forecasts are always devised with these precautionary adages in mind:

• The only thing we know with certainty about any forecast is that it will be wrong. —Anonymous 
• He who foretells the future lies, even if he tells the truth. —Arab Proverb



GUIDING FORECAST ASSUMPTIONS

• GenAI will help to drive shipment growth through 2030, 

resulting in at least 25%-30% annual increases from 2024-

2030, but from 2031 onward, due to manufacturing and cost 

constraints, energy compliance regulations, and sustainability 

concerns, GenAI will of necessity be increasingly utilized to 

create greater storage efficiencies.

• After 2030, the >25% historic 2001-2020 growth rates cannot 

be feasibly sustained…



ALTERNATE SHIPMENT SCENARIOS, 2023-2050

For the first 

time, we are 

predicting 

significant 

and variable 

2031-2050 

declines in 

annual 

shipment 

growth rates 

for all 

scenarios. 

93ZB 

47ZB 

22ZB 

80% of all this 
stuff is a target 

market for 
archive storage…



ALTERNATE ACTIVE INSTALLED BASE SCENARIOS, 2023-2050

• The active installed base 

exceeded one zettabyte 

in 2016,  grew to 5.7 

zettabytes in 2023, and 

will likely expand to 

more than 200 zettabytes 

in 2050.

• Even in a worst-case 

scenario, with annual 

shipment growth 

gradually declining to 5% 

per year, we might see 

fresh shipments of 

5.5ZBs in 2030, 12.4ZBs 

in 2040, and 22.9ZBs in 

2050, creating an active 

installed base of 20.8ZBs 

in 2030, 53.6ZBs in 2040, 

and 101.3ZBs in 2050

381ZB 

204ZB

101ZB 

80% of all this 
stuff is a target 

market for 
archive storage…



THE ACTIVE-ARCHIVE OPPORTUNITY, 2031-2040

Trillions of $USD investments in new NAND fab capacity will be required…

00

Active-Archive prices will drop to $0.10/TB during the 2030s…



THE ACTIVE-ARCHIVE OPPORTUNITY, 2041-2050

• Ever more trillions of $USD investments in new NAND fab capacity will be 

required…

• Active-Archive storage technologies can add capacity far more quickly and 

cost effectively…and will achieve $0.10/TB prices during the 2030s…



NEARLINE AND ARCHIVE TECHNOLOGY FORECAST ASSUMPTIONS

• An enduring universal driver of archive demand—”Disposaphobia”: We are generating more and more data and deleting 

less and less of it. And because “you don’t [yet] know what you don’t know about your data” and you don’t [yet] have any 

clear idea about its potential for monetizable “business intelligence” and “value efficiency,” your current fears about 

discarding any shred of “seemingly dead data” will “only be exacerbated by GenAI.” We are increasingly loathe to 

“sentence” any data to “deletion.”

• HDDs: Because of GenAI’s need for relatively quick access to large amounts of data for scrutiny and analysis, demand for 

the relative speed and cost-effective capacity of HDDs will remain unabated during the near term. But due to enlarging 

SSD and enterprise emerging technology incursions, HDD shipments will peak at ~5.6Zs in 2031 and decline to end-of-

life (EOL) status by 2043.  And due to more-costly areal density growth (limiting capacities to 50TB/drive), modulating 

ASP declines, and more-disciplined market management, it is unlikely that the HDD makers will ever deliver much more 

than ~5.5ZB/year. However, despite shipment declines, HDD ZB deliveries in 2036 will still exceed the HDD ZBs delivered 

in 2023 (~1.7ZBs vs. ~1ZB). Enterprise SSD ZB deliveries will not exceed enterprise HDD ZB deliveries until 2034.

• Tape: Assuming consistent execution through at least LTO 14 (with 1.4EB compressed capacities per cartridge), tape 

technology shipments will display great growth until 2039 but gradually decline to EOL status in 2048, largely due to 

incursions from more durable and cost-effective enterprise emerging storage technologies.

• Enterprise Emerging Storage: With initial shipments in 2025, enterprise emerging storage will expand rapidly, grow to 

exceed traditional tape shipments beginning in 2031, and increase to >30ZB/year during the 2040s. 



NEARLINE AND ARCHIVE TECHNOLOGY FORECAST ASSUMPTIONS

• Tape and enterprise emerging technology infrastructures will consume ~99% less power than SSD and HDD 

infrastructures and exceed SSD+HDD shipments beginning in 2035.

• The total “active archive” opportunity, including all tape and emerging enterprise storage shipments, will grow from 

1.6ZB in 2030, to 13.5ZB in 2040, and to 34.4ZB in 2050. This opportunity could be much larger.

• There will be an increasingly immense appetite for the least-expensive costs per gigabyte combined with the greatest 

available capacities, and it is likely that SSD and HDD production capabilities will be limited. 

• Tape and new breeds of enterprise storage will fill emerging gaps in required capacities, but this still may be 

insufficient to meet the explosively growing demand for a huge, active, “deep but accessible” archive. 

• Despite the impacts of GenAI and its expansive high-speed need to summon and scrutinize increasingly gigantic 

chunks of data, not all data will need to be accessed and analyzed simultaneously, and at least 70% of all enterprise 

data will remain “cool” or “cold” or “frozen,” with access frequencies spanning minutes to years, with little or no need 

for the performance of SSDs and HDDs, but with greatly expanding needs for Sustainability, Immutability, and 

Security (SIS), which SSDs and HDDs—at least for the foreseeable future—can neither cost effectively nor power 

efficiently fulfill.

• As one of our survey respondents said in reference to the enduring virtues of tape and emerging storage media:

“Even with GenAI, you don’t need to plow a field with a Ferrari”—in most cases, oxen will suffice.



• To say the numbers in our new forecasts are staggering, 

even with our highly conservative 2031-2050 likely-case 

estimates of annual shipment growth, is an 

understatement of vast dimension. 

• As we saw during the unprecedented downturns in 2022-

2023 shipments, there must continue to be periodic 

perturbations that lead to curtailed production, more-

limited growth rates, and more-profitable balances of 

supply and demand. 

• Without these periodic downturns, enterprise storage 

growth—even at worst-case rates—cannot be feasibly 

sustained.

• In the end, the CFOs, with fervent approval from the CEOs 

and board members, will have the final say, and the most 

cost-effective technologies will inevitably prevail.

INCONCLUSIVE CONCLUSIONS
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