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The global tech slump




Asia - some perspective (2018 nominal GDP)
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There is a tendency to say “Asia” and think “China”.

China does account for not far off two-thirds of non-Japan Asian Nominal GDP (2018).

But there are still some important contributions from other North Asian countries, India, and of
course, taken together, South East Asia.




Global tech slump - separate but connected to
trade war

Global tech slump

Capacity overbuild 2017/18
hits demand slump 2018/19.
Poor product design/launch.

Poor incremental performance
to cost increase. Consumers
hold fire pre-5G. Excess supply
+ demand slump leads to big
drop in prices of products
and components

Tech war

Starts with CFIUS, then
ZTE ban and reprieve, US
entity list and Huawei -
spillover to suppliers




WTO IT Agreement at risk
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Information Technology Agreement

The Information Technology Agreement (ITA) was concluded by 29 participants at the Singapore
Ministerial Conference in December 1996. Since then, the number of participants has grown to 82,
representing about 97 per cent of world trade in IT products. The participants are committed to
completely eliminating tariffs on IT products covered by the Agreement. At the Nairobi Ministerial
Conference in December 2015, over 50 members concluded the expansion of the Agreement, which

now covers an additional 201 products valued at over $1.3 trillion per year.

* Itis probably fair to say that this agreement has helped spur global growth in technology.

* Recent tariffs and restrictions could slow the pace of global development.
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https://www.wto.org/english/tratop_e/inftec_e/inftec_e.htm

Asia dominates the ICT industry

Global market share in technology exports
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« From a little over 20% in 2000, Asia now exports more than half of all the world’s ICT, with China
alone exporting more than half of Asia’s export total.

* Intra-Asian trade has grown, some of this reflects more complicated value chains, but Asia is
becoming an important end-market too.

 China for e.qg. is today the world’s biggest market for PCs.




Asia - who makes what?
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There is more than just “cycle” at play

Fab equipment spending by region Electronics cycle
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 The electronics industry is prone to strong cyclical behavior. And there is an element of oversupply
weighing on the industry right now.

 But there is more to this than a capacity / price story. Right now, demand for electronics has slumped.

« This preceded the Trade and Tech Wars, but now overlaps it. This is a genuine dip in demand for Hi-
tech and the reasons for this are various.




Electronics / parts - prices, billings, have fallen

Asia Pacific dominates Semiconductor industry Semiconductor industry - prices (%YoY)
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Semiconductor billings (billions per month)

+ It's not just export volumes, production and orders that
are falling...
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plunging.

« Too much capacity, not enough demand, poor product
and poor pricing points have all generated this problem.
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« Bad News - it could take years to recover.
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Handsets - incremental improvements, quantum
price changes

$1,500  How badly do you want that new phone?

$1,250 + $500 badly?

+ |Ithought not...
$1,000
$750
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DDD
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iPhone SE iPhone 7 iPhone 8 iPhone XR iPhone XS iPhone X Max iPhone X Max
($349)  ($449) ($599) ($749) ($999) ($1,099) ($1,499)
discontinued LCD screen OLED 64GB 512GB
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Phones flop

Global handset shipments Global handset shipments (m)
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« Smartphones, 86% of which are made in Asia, have seen shipments flounder at the end of 2018
and 20109.

+ Thisis a global phenomenon, but an Asian problem.
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Cars and chips

Chinese auto sales (+6m) and DRAM prices (%YoY)
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« Electronics account for about 35% of the costs of a vehicle. For an E-vehicle, it is closer to 50%.

« Sales of vehicles in China are falling - Chinese car production accounts for more than a quarter
(27.8%) of the global total (US: 13.1% in 2018), and 45% of global E-Vehicles.

* Chinese vehicle sales lead DRAM prices by about 6m. At best, we can say the decline is slowing.
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Cryptocurrency usage dipping

« There was a time when you could mine crypto using
your home computer - no longer.

+ Mining is becoming more and more difficult and energy
intensive and the returns are not as high as they were.

« Some estimate crypto mining uses as much electricity
annually as Switzerland - that has probably dipped as
crypto-fever has ebbed.
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Gaming growing, but still very small

This was once a niche market.

* Itis now becoming an industry.

« Butitis still way too small to become a substantial driver of
tech demand.

« Asia Pacific dominates market share of gaming notebook
market - growth rates @30%.
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Asian exports - trade war vs tech slump

Asian electronics and auto exports
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Korea highlights the tech slump / trade war

Tech vs non tech export split Korea Tech complex - exports ($m)
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- If it were just the trade war that was a problem, tech exports would be falling, but so too would
everything else.

« Well if we use Korea as a benchmark, one of the world’s biggest producers and exporters of tech,
then we can see that tech has very special problems.

« The trade war is mainly an issue for China.
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Overcapacity has dragged down prices

Semiconductors Electronic components
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« The global tech slump isn't all a volume effect.

Price effects are very important.

Price weakness has been driven by overcapacity.

This will either be overcome by attritional capacity reductions (obsolescence) or a demand pick-up.

A slight upturn is possibly happening now.
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Memory price fall stabilizing?

DRAM spot prices NAND flash spot prices
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* Here are some spot prices for memory. If you want a not too technical link to a site that

. Since 2017, DRAM memory chip prices have explains what some of this stuff is here are two:

roughly halved.

https://www.muydigitaldiscount.com/everything-you-need-to-know-about-slc-mic-
and-tlc-nand-flash.html

« NAND Flash memory (Solid state device memory)
h(]VG llkeWISG fG“en- https://www.atpinc.com/blog/computer-memory-types-dram-ram-module

* There seems to be a little bounce going on now -
have we hit bottom?
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Chips Ahoy! Beginning of the end?
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« Some of the most recent data from Singapore (and elsewhere) also suggests that the downturn in
electronics exports / production, may be finding a trough...

« Don't look for a V-Shaped recovery though, this one will likely be more “L"-shaped.

« That's better than nothing though...
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Electronics: could rise like a phoenix, but when?

5G vs 4G speed comparison
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« The electronics product cycle is not the worst problem for Asia to have, though it may seem bad now.

+ 5-Grollout could make most existing hardware redundant / obsolete. IOT finally becomes a reality, as do
autonomous vehicles, etc.

« Will we need to replace all our hardware? Probably. Big boost to Asian manufactures of consumer electronics,
content providers.

- Difficult to imagine what the impact on components will be but storage in consumer devices may become
redundant? (NAND)

 In short, positive, but maybe massively disruptive.

20



“USD: Making everyone (else) great “When caution’s not
again!” enough for the euro”

“\What we reallg “Some Brexit clarity at last?”
think of the Bank

of England’'s rate  “Riding the cryptocoaster”

decision” .
“Trade war: What is it

“Normalisation will be a good for?”

long, uncomfortable

journey” 0 B Corelae ot “Trump: The next
. : Careless Centra "
Bank Whispers” 100 dGUS

www.ing.com/THINK

Get all our latest thoughts and ideas on our new
website from economic and financial analysis




Disclaimer

This publication has been prepared by ING (being the Wholesale Banking business of ING Bank N.V. and certain subsidiary companies) solely for information purposes.
It is not an investment recommendation and it is not investment, legal or tax advice or an offer or solicitation to purchase or sell any financial instrument. Reasonable
care has been taken to ensure that this publication is not untrue or misleading when published, but ING does not represent that it is accurate or complete. ING does
not accept any liability for any direct, indirect or consequential loss arising from any use of this publication. Unless otherwise stated, any views, forecasts, or
estimates are solely those of the author(s), as of this date and are subject to change without notice.

The distribution of this publication may be restricted by law or requlation in different jurisdictions and persons into whose possession this publication comes should
inform themselves about, and observe, such restrictions.

Copyright and database rights protection exists in this publication. All rights are reserved.

The producing legal entity ING Bank N.V. is authorised by the Dutch Central Bank and supervised by the European Central Bank (ECB), the Dutch Central Bank and the
Dutch Authority for the Financial Markets (AFM). ING Bank N.V. is incorporated in the Netherlands (Trade Register no. 33031431 Amsterdam). In the United Kingdom
this information is approved and/or communicated by ING Bank N.V., London Branch. ING Bank N.V., London Branch is subject to limited regulation by the Financial

Conduct Authority (FCA). ING Bank N.V., London branch is registered in England (Registration number BRO00341) at 8-10 Moorgate, London EC2 6DA. ING Bank N.V.
London Branch.

For US Investors: Any person wishing to discuss this report or effect transactions in any security discussed herein should contact ING Financial Markets LLC, which is a

member of the NYSE, FINRA and SIPC and part of ING, and which has accepted responsibility for the distribution of this report in the United States under applicable
requirements.

22




	Asia and the global tech slump �
	The global tech slump
	Asia – some perspective (2018 nominal GDP)  
	Global tech slump – separate but connected to trade war
	WTO IT Agreement at risk
	Asia dominates the ICT industry 
	Asia – who makes what?   
	There is more than just “cycle” at play
	Electronics / parts – prices, billings, have fallen 
	Handsets – incremental improvements, quantum price changes
	Phones flop  
	Cars and chips  
	Cryptocurrency usage dipping
	Gaming growing, but still very small
	Asian exports – trade war vs tech slump  
	Korea highlights the tech slump / trade war 
	Overcapacity has dragged down prices
	Memory price fall stabilizing?  
	Chips Ahoy! Beginning of the end? 
	Electronics: could rise like a phoenix, but when?
	Slide Number 21
	Slide Number 22

