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Mobile Technologies Index 
Storage: Quenching the thirst 
for more

As smartphones and tablets take on more of the 
computing chores that laptop and desktop com-
puters used to handle, one might wonder if stor-
age capacities will keep pace with the growth in 
digital content captured, shared and stored on 
these devices. Users won’t be disappointed.

Given the continuing improvement of the  
price-performance curve for solid-state flash 
memory, we predict robust growth in the 
amount of storage in mobile devices. For 
reasons we will explain, this is so even as  
cloud-based storage grows. 

Specifically, PwC forecasts a compound annual 
growth rate (CAGR) of 35 percent for NAND 
flash memory, as measured in Megabytes per 
dollar (MB/$), through 2015. [Figure 1] The 
CAGR for flash memory is fourth amongst the 
seven enabling technologies of the PwC Mobile 
Technologies Index, our key indicators of 
mobile innovation trends. 

NAND is the storage component in our Index 
because it is used in solid-state drives (SSD). 
Mobile devices created an early market for 
SSDs, replacing larger mechanical hard drives. 
Now, mobile innovation is benefiting from the 
growing demand for solid state in all other 
computing devices, and the volume-driven, 
price-performance improvements the broader 
demand sustains.

“Solid state is now front and centre for the entire 
computing industry,” says Robert A. Chinn, a 
principal in PwC’s Semiconductor Advisory 
Practice. “While solid-state drives are replac-
ing the spinning hard disk drives on PCs, the 
higher cost of the drives has been a barrier in 
their widespread adoption in PCs. A continuing 
decline in cost of solid-state drives will further 
reduce costs for mobile devices.”

Robert A. Chinn

Semiconductor Advisory Principal

Figure 1: NAND flash memory, compound annual growth rate (CAGR)
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Source: IHS iSuppli Mobile and Wireless Communications Service
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Our 35 percent CAGR forecast means that 
OEMs in 2015 will be able to install more 
than three times as much (3.3x) NAND for 
the same price as they do today. Average 
flash capacity in high-end handsets is 
already 22GB, and will grow to 50GB 
by 2015. [Figure 2] These numbers are 
averages—some smartphones and tablets 
already offer 64GB. We expect to see some 
128GB tablets soon and some 256GB 
tablets are likely next year.

We use NAND flash, not NOR. They both 
have the main defining characteristic of 
flash memory—they are non-volatile. But 
NAND supports much higher capacities, 
and is used to store music, video, photos, 
contacts, emails and other data in SSDs, 
USB drives and memory cards. If a mobile 
device contains NOR flash, it is typically 
used for operating system purposes.

As noted, SSDs were first used in mobile 
devices. Specifically, Apple replaced the 
mini-disk drive with an SSD in the iPod 
as a proving ground for what it would do 
with the first iPhone. The new, thinner 
form factor of the SSD has meant that 
solid state has become the standard for 
smartphones and tablets. As the price 
curve dropped, OEMs also began to use 
solid state in laptops, desktops and serv-
ers. SSDs are the fastest growing segment 
of storage drives [Figure 3], but are not 
likely to overtake HDDs any time soon. 
[Figure 4] Mobile HDDs will also continue 
to be used in some notebooks, laptops, 
game boxes and other devices.

Figure 2: Average storage in devices in GB

2008 2009 2010 2011 2012 2013 2014 2015

Handsets  1 2 3 4 6 8 10 12

High-end handsets  5 10 12 17 22 29 38 50

Tablets    29 35 46 61 75 92

Source: IHS iSuppli Mobile and Wireless Communications Service

Source: Gartner
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Figure 3: Total storage capacity comparison
Year-over-year growth
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What will users do with three-times the 
storage they have now? Much of it is likely 
to be used to store more HD video and 
photos at higher levels of resolution. A 
128GB drive could store HD versions of 
the last four or five Oscar-winning films 
on your tablet. [Figure 5] 

Image and video capture capabilities 
are improving (examined in a future 
article), their resolutions (megapixels) 

are increasing and the ability and  
desire of users to share them on social 
networks is accelerating. Shared content 
among personal networks will consume 
more storage. Television ads are already 
touting the ability to swap music play-
lists and personal videos between two  
smartphones by simply placing them 
next to each other. We will explore  
these use cases in future articles.

Figure 4: Total storage drive capacity to be produced
Hard drive and solid-state drive total capacity
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Figure 5: Media capacities

A typical mix of video in hours MP3s and photos in thousands of units

Source: PwC estimates
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Cloud-based applications and storage ser-
vices, such as those from Amazon, Apple, 
Google and others, will also factor into 
mobile use cases and business models. 
Our analysis of the cloud’s impact on flash 
memory might seem counterintuitive: we 
anticipate that cloud-based storage ser-
vices will actually increase the demand for 
on-device storage. We expect the two to 
grow together over the five-year forecast 
period, although we do not track cloud 
storage in our Index. 

The weakness in the argument that most 
content will be stored in the cloud is that 
it assumes sending data back and forth to 
the cloud will be fast and affordable. As 
the thirst for more data over broadband 
grows, it will risk clogging the network 
and/or driving up personal usage bills. 
Connecting every time, any time, in real 
time to the cloud over cellular networks 
to upload gigabytes of HD video or stream 
HD movies will simply not be feasible 
because broadband connectivity will con-
tinue to vary widely in cost, speed, latency 
and ubiquity. 

Users already determine which content is 
best suited to the cloud and which is best 
suited to the device. They understand 
the cost of moving very large quantities 
of content back and forth over cellular 
broadband, and make use of Wi-Fi net-
works to download or update content on 
devices. They will continue to consume 
a lot of content from local storage on the 
device without interruption and without 
incurring connectivity costs. 

In the processor article, we noted a new 
use case that requires more processor 
power: the ability to stream content 
wirelessly from a smartphone or tablet 
directly to a TV set or computer screen. 
The content could stream from the native 
storage on the device or from the cloud 
through the device. We expect many users 
will download content to the device and 
use it from there.

Then too, there are new standards on 
the horizon for ultra-high definition 
television (UHDTV). Either one of the 
proposed digital formats, 4K and 8K, 
would challenge storage and cellular 
broadband capacities as we now know 
them. The compression standards 
are still developing, but we anticipate 
storage requirements for 4K and 8K video 
will be more than four and eight times, 
respectively, greater than today’s HD 
movies, based on pixel resolution alone. 
Other traits, such as higher color density 
and frame rate options as high as 120 
frames per second, mean the storage 
requirements could be much larger. 

With enough embedded storage—some-
day beyond our forecast period a tera-
byte is not inconceivable—a user could 
store a standard HD version of every 
John Wayne movie or the entirety of 
“The Sopranos” TV series, but if there is 
adequate public WiFi access at a reason-
able price, a mobile user might choose to 
access the same content on a streaming 
basis from Amazon or Netflix.

http://www.pwc.com/gx/en/technology/mobile-innovation/application-processors-enable-device-innovation.jhtml
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Let’s talk

If you have any questions about the Mobile Innovations Forecast, or would like to discuss any  
of these topics further, please reach out to us.

At this stage, there are more questions than 
answers about the relative use of on-board stor-
age versus cloud storage. We will explore these 
issues in detail when we examine use cases and 
business models.

One thing is clear right now. Friends like to 
share photos and videos with friends. There 
are already options that allow sharing amongst 
friends automatically through synchronisa-
tion services. An individual shoots a video 
with his smartphone and friends automati-
cally see it filed in their local storage on their 
mobile devices. 

Thus, local storage in the form of NAND  
flash memory will be a key enabler of what  
we expect will be a series of new behaviours 
from a different kind of accelerated sharing 
on tomorrow’s social networks to the ability to 
consume all manner of content on the mobile 
device, whether it is connected or not.
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