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Where are we in the semiconductor cycle?  

• Semiconductor uptrend intact; revenue to grow at 
5-year CAGR of 8% 

• Rosy outlook for end markets, catalysed by structural 
changes and digital transformation 

• Growing importance of semiconductor supply chain in 
Asia; Singapore stands out in our transferability index 

• Picks are foundries TSMC and UMC; equipment 
maker AEM, UMS; services providers Inari, Frencken.  

Long-term uptrend intact. Revenue for the 

semiconductor industry is expected to grow by 26.9% y-o-

y in 2021 and 8.9% in 2022, and CAGR of 8% in 2020-

2025 led by various demand drivers. We are now near the 

peak of the cycle, expected to be in 2022. 2023 could see 

a surge in new capacity, leading to a drop in prices of 

chips and a 3.7% decline in revenue. Thereafter we 

expect to see a slower CAGR of 5% in 2023-2025.  

Rosy outlook for end markets. 5G will boost demand 

for smartphones while the structural changes due to the 

pandemic will continue to drive demand for PCs, tablets, 

and servers. There is also more room to play in the 

gaming segment. Internet of Things (IoT) is fuelling digital 

transformation and higher demand for advanced chips 

while automotive is recovering from a weak 2020. 

Growing importance of semiconductor supply chain 

in Asia. Besides Taiwan, the world largest chipmaker, 

other ASEAN countries are also gaining traction on the 

back of the supply chain disruptions. Singapore scores 

the highest among the ASEAN-6 countries in our 

transferability index. 

Stock picks. Our picks in the foundries space are TSMC 

and UMC; equipment-related manufacturer AEM and 

UMS; backend semiconductor services provider Inari and 

Frencken, involved in both front and backend space. 
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Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 3Q21 
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STOCKS  

 Price  Mkt Cap 12-mth 

Target 

Price 

Performance (%)  

 LCY US$m LCY 3 mth 12 mth Rating 

       
AEM Holdings Ltd 4.22 968 4.98 1.2 18.9 BUY 

Frencken Group 2.25 712 2.65 1.4 125.0 BUY 

UMS Holdings 1.30 642 1.74 (7.7) 59.3 BUY 

Inari Amertron Bhd 3.92 3,477 4.30 8.9 46.3 BUY 

TSMC (NT) 602 15,610* 710 1.2 33.0 BUY 

TSMC (US) 120.91   560,063 140 N.A N.A BUY 

UMC (NT) 63.10 783,908 80.00 1.0 104.9 BUY 

UMC (US) 11.18 28,247 15.00 N.A N.A BUY 

Source: DBS Bank, Bloomberg Finance L.P.  TSMC (NT) mkt cap is in bn 

Closing price as of 9 Sep 2021 
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The DBS Asian Insights SparX report is a deep dive look into thematic angles 
impacting the longer term investment thesis for a sector, country or the region. We 
view this as an ongoing conversation rather than a one off treatise on the topic, 
and invite feedback from our readers, and in particular welcome follow on 
questions worthy of closer examination. 

Table of Contents 
Investment Summary 3 

Semiconductor Industry Outlook 5 

Less cyclical now, long-term uptrend intact 5 

Where is the growth coming from? 6 

Outlook for End Markets 8 

Smartphone -  5G key demand driver 8 

PCs and tablets – Structural change driving demand 9 

Data Centers – New capacity, growing hyperscale spending 9 

Gaming - More room to play 11 

IoT – Key to digital transformation 11 

Automotive – Demand recovery, growing chip value 13 

Types of Semiconductor Chips 15 

The NAND Market 16 

The DRAM Market 18 

Chip shortage – How long will it last? 21 

Power supply crunch in China 21 

Semiconductor Foundries – Winners in the Process Race 23 

Foundry industry – Dominance of Key Players to Stay 23 

Semiconductor Capex – Mega wave of new investments 25 

Wafer Capacity – Highly dependent on top 5 leaders 28 

Expanding Geographical Footprint 30 

Taiwan - the world’s largest chipmaker 30 

Taiwan: Demand and supply outlook 30 

Taiwan: Risks and challenges 32 

Vulnerability in the Global Semiconductor Value Chain 33 

Semiconductor supply chains in ASEAN 33 

Expanding further into ASEAN? 35 

Mergers & Acquisitions 36 

Stock Picks 38 

Appendix 41 

Semiconductor Ecosystem 41 

Semiconductor Business Models 42 

Semiconductor Geographic Distribution  44 

Semiconductor Technologies 45 

  



 

 

Asian Insights SparX 

Semiconductor 
 

   

 
  Page 3 

 

Investment Summary 
 
Overall revenue uptrend intact, despite an expected slight 

dip in 2023. We expect the uptrend in overall 

semiconductor revenue, which started in 2H 2019, to be 

largely intact, with a slight dip in 2023 before resuming its 

growth trajectory. Demand is still expected to remain firm. 

With the various new demand drivers in place, including the 

acceleration of the digital adoption pace driven by the 

COVID-19 pandemic and the recent chip shortage issues, 

we expect this industry to be less cyclical going forward.  

 

Strong momentum strong equipment billings. The US 3-

month semiconductor equipment billings, another indicator 

we track closely, has recorded its 23rd consecutive y-o-y 

monthly increase in August 2021 with a 37.6% y-o-y gain.  

Since we turned positive in October 2019 after seeing the 

first signs of a positive y-o-y change for the equipment 

billing data, the semiconductor industry has been charging 

higher. 

 

Semiconductor capex trending up since 2019; bulk of new 

capacity ready from 2022. A mega wave of investments is 

coming onstream as semiconductor capex is expected to 

increase by US$20bn or 18% y-o-y in 2021, of which 63% of 

the incremental capex comes from TSMC. This is on the 

back of over 9% growth in 2020. The capex trend has been 

trending upwards since 2019. As the construction of new 

fabs could take up to three years or even longer, we expect 

the bulk of the new capacity to be ready from 2022, and we 

could see an overcapacity in 2023. 

 

ASP could dip in 2022/2033. The overcapacity could lead to 

lower average selling prices (ASPs) for chips. ASPs for NAND 

and DRAM (dynamic random access memory), could decline 

by 30%-40% y-o-y in 2023. However, with demand still 

expected to be firm, the overall decline in revenue would be 

muted. Revenue for the semiconductor industry is projected 

to grow 26.9% y-o-y in 2021 and 8.9% in 2022, and to dip by 

3.7% in 2023. The uptrend should resume in 2024, with 

2020-2025 CAGR of 8%, according to Gartner. World 

Semiconductors Trade Statistics (WSTS) is also expecting a 

similar growth trend for 2021 and 2022. 

 

Rosy outlook for end markets. 5G is expected to drive 

demand for smartphones. The transition to 5G has begun 

and is currently still in the nascent stage of adoption. With 

greater adoption going forward, this would in turn propel 

smartphone and semiconductor sales. Strong demand from  

 

 

 

working/learning at home due to COVID-19 is boosting 

demand for PCs and tablets. The pandemic has also driven 

the demand for home entertainment, benefitting the 

gaming industry.  

 

Rising need for servers and storage has led to the growth in 

investment in data centers, especially the hyperscale type. 

Digital transformation driven by IoT will see higher demand 

for advanced chips while automotive is expected to recover 

from a weak 2020, and the rise of electric vehicles (EVs) and 

autonomous driving. 

 

Semiconductor revenue by end-use industry  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 

3Q21 Update, Ben Lee, et al,4 October 2021. 

 

Overall chip shortage to improve in 1H22 and resolve in 

2023. On the back of the rosy end market demand and lack 

of excess capacity, we expect the chip shortage situation to 

ease in 1H22 at the earliest, and likely to resolve in 2H23 

when the new production capacity comes online. 

 

Among the different types of chips, memory, which is one of 

the key categories and accounts for 26.7% of total 

semiconductor revenue in 2020, is expected to see higher 

demand in 2022. The NAND flash market could face 

shortages in 2021. The situation should moderate during 

2022, and could be in oversupply in 4Q22, earlier than the 

expected recovery for DRAM. For DRAM, the shortage is 

likely to improve towards the end of 2022 before moving 

into a capacity-driven oversupply in 2023 as new fabs ramp 

up.  
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US is the world leader with half of the global market share. 

In terms of semiconductor sales, the US accounts for nearly 

half of semiconductor sales. This is way ahead of second 

largest player, Korea, which accounts for ~20% of global 

sales, followed by Japan and the EU at 10% each, and 

Taiwan and China at 7% and 5% respectively. 

 

Taiwan dominates the foundry market, top 5 players 

commanding 90% market share. Among the top 5 players, 

Taiwan-based pure-play foundry giants – TSMC (53%) and 

UMC (7%) - accounted for a combined 60% of the foundries 

market in 2Q21. TSMC’s close Korean competitor, Samsung 

Electronics, had a market share of 17% while US-based 

Global Foundries and China-based SMIC have 6% and 5% 

respectively, based on revenue in 2Q21. TSMC is also far 

ahead in terms of cutting-edge technology. 

 

Vulnerability in global supply chain opens opportunities in 

ASEAN. The COVID pandemic has exposed the vulnerability 

of global production networks during crisis, prompting 

companies to strengthen their supply chains after the 

pandemic. The geopolitical tensions between China and the 

US have also encouraged companies to reassess their 

supply chains. This opens up opportunities in ASEAN. ASEAN 

has established a semiconductor manufacturing cluster 

over the past decade, through attracting foreign direct 

investments (FDI), promoting trade, and integrating into 

global value chains. 

Singapore scores the highest in our transferability index. To 

evaluate the feasibility of moving further semiconductor 

manufacturing activities to ASEAN, we constructed a 

transferability index. This is a weighted average of the z-

scores of 9 indicators such as labour cost, labour skills, 

electricity price, infrastructure, information and 

communication technology (ICT) adoption, macroeconomic 

stability, institutions, market size, and cross-border trade. In 

our view, a well-trained workforce, reliable power supply, 

and stable macro environment are particularly important for 

the semiconductor sector, which requires strict product 

quality control, large electricity consumption, and high fixed 

investment costs. Singapore scores the highest among the 

ASEAN-6 countries in our transferability index. 

 

Stock picks – TSMC, UMC, AEM, UMS, Inari, Frencken 

Our picks in the foundries space are TSMC and UMC, which 

we have initiated coverage in this report with BUY ratings on 

long-term secular uptrend. We continue to like equipment-

related manufacturers AEM and UMS, riding on the 

semiconductor upcycle. We are optimistic that Inari’s key 

radio frequency (RF) segment will continue to grow strongly 

in FY22-23 (20-52% y-o-y), driven by increased RF content in 

5G smartphones as well as rising penetration of 5G 

smartphones over time.  Frencken’s growing semiconductor 

division is the key growth driver for the group. 

 

 

Table: Transferability index  

 
Source: CEIC, International Labour Organization, World Bank, World Economic Forum, DBS Bank 

 

Notes: Transferability index is the weighted average of the z-scores of 9 indicators. Redder colors represent higher z-scores and greater transferability. 

Data on labor skill, infrastructure, ICT adoption, macroeconomic stability, institution and market size are from WEF’s Global Competitiveness Index 

(2019). Electricity cost and cross-border trade are from World Bank’s Ease of Doing Business Index (2019). Labor cost refers to the average monthly 

earnings in manufacturing sector in US dollars (ILO, CEIC, latest year).  
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Semiconductor Industry Outlook  
 
Tailwinds remain strong; long-term uptrend intact 
Tailwinds remain strong. With the structural trends driving 

technology, tailwinds remain strong for the semiconductor 

industry, which is at the heart of the global economy. The 

recent chip shortage is another shot in the arm for this 

growing industry. 

 

Long-term uptrend intact. In the past, the semiconductor 

industry was cyclical in nature, with each cycle lasting about 

2-4 years. With the various new demand drivers in place, 

including the acceleration of the digital adoption pace 

driven by the COVID-19 pandemic and the recent chip 

shortage issues, we expect this industry to be less cyclical 

going forward. The long-term uptrend, as shown by the 

dotted black line (refer to chart below) based on the 

worldwide semiconductor shipment data, is expected to 

remain intact. The semiconductor industry was also able to 

rebound swiftly after each major crisis – Asian Financial 

Crisis, dot.com crisis, global financial crisis, and the US-

China trade war.

 

Worldwide semiconductor equipment shipment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Source: SEMI, CEIC, DBS Bank 
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Equipment billing data recorded its 23rd consecutive y-o-y 

growth. The US 3-month semiconductor equipment billings, 

another indicator that we track closely, increased 37.6% y-o-

y in August 2021 to US$3.65bn. Since we turned positive in 

October 2019, after seeing the first signs of a positive y-o-y 

change, the semiconductor industry has been charging 

higher. The equipment billing data recorded its 23rd 

consecutive y-o-y monthly increase in August 2021. 
 

Strong momentum for equipment billings 

 
Source: CEIC, SEMI, DBS Bank 

 

Where is the growth coming from?  

 

COVID-19-accelerating digitalisation; Data processing and 

communications accounted for c.70% of semiconductor 

revenue in 2020. As COVID-19 is accelerating the world’s 

digitalization (flexible working arrangements, increased 

telecommuting, and e-commerce), more storage and 

processing is required to handle the larger amounts of data. 

In 2020, revenue was concentrated in two end markets: 

data processing and communications.  

 

There was a strong demand for servers in 2020 as 

hyperscale customers, which is estimated to account for 

more than 65% of server demand, rushed to expand 

capacity to cope with the surge in telecommuting and 

work/study-from-home which began during the lockdowns 

in 1H20.  

 

Demand for PCs also surged as individuals purchased new 

or upgraded their existing PCs to cope with work/study-

from-home protocols. International Data Corporation (IDC) 

estimates that 302 million PCs were shipped in 2020, 

representing 13.1% y-o-y growth. This also drove the price 

and demand for its main components – CPUs (central 

processing unit), DRAM and NAND. 

 

The semiconductor market is expected to register strong 

growth in 2021 and 2022. 

Semiconductor 2020 revenue by end-market  

 

 

 

 

 

 

 

 

 

 

 

 

 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 

3Q21 Update, Ben Lee, et al,4 October 2021. 

 

Nascent growth in the global economy. The vaccination 

drive and government support in the form of various 

stimulus and relief packages is driving the long-term growth. 

The vaccine-led recovery will create employment, lift 

consumer demand, and ease cost pressures, albeit at an 

uneven pace across countries. 

 

Double-digit growth in 2021 and 2022. In terms of forecasts, 

according to World Semiconductors Trade Statistics (WSTS), 

the semiconductor market is expected to register 25.1% y-

o-y growth in 2021 to US$551bn, following 6.8% growth in 

2020. For 2022, the market is projected to grow by 10.1% to 

US$606bn. 

 

Similarly, Gartner is also expecting global semiconductor 

revenue to grow at a similar pace, by 26.9% in 2021, 

followed by 8.9% in 2022, passing the US$600bn milestone 

to reach US$644bn. Demand is expected to be firing on all 

cylinders as we transition into 5G, further enabling internet 

of things (IoT), artificial intelligence (AI), and autonomous 

driving. This is further exacerbated by the pandemic-driven 

demand for better IT infrastructure to support work/study-

from-home. 
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Semiconductor revenue by end-use industry 

 

 
 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 

3Q21 Update, Ben Lee, et al,4 October 2021. 

 

Growth expected to extend beyond 2022, at a 5-year CAGR 

of 8%. In the longer-term, the total semiconductor market is 

expected to grow at a CAGR of 8% from 2020-2025.  

2023 is expected to see a slight drop in revenue before 

resumption of the growth trend. In 2023, there could be an 

influx of supply on the back of the current capacity 

expansion plans by chip makers. This could lead to lower 

ASP, hence revenue is expected to drop. In the longer term, 

demand is expected to catch up, leading to higher revenue. 

 

This is primarily driven by strong demand across its various 

end markets. Demand for PCs and tablets will remain 

elevated as the hybrid working arrangements become 

integrated as part of a norm. The value of semiconductor 

chips used in the automotive sector will continue to 

increase, driven by the adoption of electric vehicles (EVs) 

and introduction of autonomous vehicles, which have 

substantially higher semiconductor content. The demand 

for smartphones will be driven by individuals transitioning to 

the new 5G smartphones. Hyperscale data centers will 

remain critical and in demand as the amount of data 

collected could increase exponentially with 5G and IoT. 

 
 

Semiconductor revenue forecast and growth 

 
Charts/graphics created by DBS Bank based on Gartner research.  

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 

3Q21 Update, Ben Lee, et al,4 October 2021 
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Re venue (US$m)        

De vice 2020 2021 2022 2023 2024 2025 5-yr CAGR 

All Applications 466.2  591.4  644.3  620.2  643.6  683.6  8 .0% 

Data Processing Electronics 176.0  218.7  232.7  207.4  213.2  230.3  5.5% 

Communication Electronics 153.5  195.5  215.8  212.1  212.0  216.9  7.2% 

Industrial and Military/ 

Civil Aerospace Electronics 

49.7  60.7  65.7  67.9  75.2  81.3  10.4% 

Consumer Electronics 48.3  64.9  70.8  67.8  69.4  72.4  8.4% 

Automotive Electronics 38.7  51.6  59.3  65.0  73.9  82.6  16.4% 

Y-o-Y Growth        

De vice 2020 2021 2022 2023 2024 2025 5-yr CAGR 

All Applications 10.4%  26.9%  8.9%  -3.7%  3.8%  6.2%  8 .0%  

Data Processing Electronics 19.5%  24.3%  6.4%  -10.8%  2.8%  8.1%  5.5%  

Communication Electronics 8.6%  27.4%  10.4%  -1.7%  -0.1%  2.3%  7.2%  

Industrial and Military/ 

Civil Aerospace Electronics 

0.2%  22.2%  8.3%  3.3%  10.9%  8.1%  10.4%  

Consumer Electronics 12.1%  34.2%  9.1%  -4.3%  2.4%  4.4%  8.4%  

Automotive Electronics -5.6%  33.3%  14.9%  9.6%  13.7%  11.9%  16.4%  
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Outlook for End Markets

Smartphone -  5G key demand driver 

 
5G ramp up to offset weak demand in 2020. Unit 

production of smartphones is projected to regain growth 

momentum at 11.9% in 2021 after falling by 12.7% in 2020, 

aided by the global economic recovery initially and followed 

by modest growth through 2025. From a semiconductor 

perspective, the strong growth of 5G is expected to offset 

the weaker system unit growth with increased 

semiconductor dollar content, including memory, higher-

ASP 5G chipsets and additional radio frequency (RF) front-

end components and power management integrated 

circuits (ICs). 

 

Worldwide smartphone shipment (mil units) 

 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Market Share: PCs, Ultramobiles and Mobile 

Phones, All Countries, 2Q21 Update, Mikako Kitagawa, et al, 19 August 

2021. 

 

5G driving demand going forward. This year, demand for 

mobile phones continues to look robust on the back of 

strong upgrades driven by 5G adoption and the buildup of 

upgrades due to pushback decisions early in 2020. In 2021, 

smartphone production is expected to increase by 11.9% to 

1.47 billion units, with 5G handsets making up 38.3% of the 

units. 2022 smartphone production is projected to increase 

by 7.4% to 1.57 billion units while 5G handsets will account 

for over 51.1% of units. In 2020, 250m 5G smartphones 

were produced, and China accounted for 70% of 5G units. 

According to 5G Americas, the number of global 5G mobile 

subscriptions is expected to surge more than tenfold from 

236m units in 2020 to 3bn units in 2025, representing a 

CAGR of 66%.  GSMA Intelligence estimates that the global 

market share of 5G mobile connections will reach 20.1% in 

2025, from an estimated 4% in 2020. The transition to 5G 

has begun but is currently still in the nascent stage of 

adoption. With greater adoption going forward, this would 

in turn drive smartphone and semiconductor sales. 

Mobile 5G subscriptions worldwide from 2019 to 2025 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: GSMA Intelligence, Statista, DBS Bank 

 

5G’s share of total mobile connections in 2025 

 

 
Source: GSMA Intelligence, Statista, DBS Bank 

 

5G features will leap aggressively in 2021. Aggressive 

migration from 4G to 5G along with the high unit growth in 

the smartphone market will boost smartphone’s share of 

the semiconductors market at 21.6% to reach US$140.6bn 

in 2021. The forecast for 5G smartphones production is 

expected to increase in 2021, offsetting a weak overall 

market for 4G smartphones. The price for smartphones is 

expected to increase due to higher ASPs associated with 5G 

chipsets in both premium and basic smartphone 

categories. The market continues to be impacted by tight 

semiconductor supply combined with increased demand 

from other Chinese OEMs to build inventory that is aimed 

at chipping away Huawei’s market share. 

 

Smartphone accounts for 33% of NAND and DRAM market. 

Smartphone unit production has a significant impact on 

overall NAND flash and DRAM demand, representing 33% 
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each of total gigabyte demand in 2020. For low-power 

DRAMs, smartphones are even more significant, accounting 

for over 80% of all bit demand in 2020.   

 

Smartphone market to grow 11.9% in 2021, despite supply 

disruption. The component shortage issues in the 

smartphone supply chain could affect the overall 

smartphone production. The supply chain disruption, 

mainly due to the lack of investment in mature technology 

nodes during the pandemic and issues with fab shutdowns 

related to storms in Austin, Texas, have impacted the 

production of components, including transceivers and 

power management integrated circuits (PMICs). These 

supply challenges are expected to last through 2021.  

 

Prioritising flagship and 5G. Hence, chipset vendors are 

prioritizing flagship and 5G designs at the expense of mid-

range models, and the shortage is resulting in higher 

component costs. However, despite all these supply-side 

challenges, the smartphone market is still expected to grow 

11.9% in 2021. Smartphones remain a key driver for the 

NAND market. 5G handsets would push the average DRAM 

content higher. Most 5G models have 8Gbit or 12Gbit 

DRAM versus 6Gbit or 8Gbit for current 4G handsets.  

 

PCs and tablets – Structural change driving 

demand 

 

Structural change is leading to higher demand for PCs and 

tablets. Strong demand from working/learning at home 

because of extensive social distancing restrictions due to 

COVID-19 is boosting the unit production of mobile PCs and 

Chromebooks further, to grow by another 7.7% in 

2021after the strong 13.3% growth in 2020. Tablet 

shipment has surged in the last few consecutive quarters, 

as compared to the previous year. 

 

Tablet shipment (mil units) 

 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Market Share: PCs, Ultramobiles and Mobile 

Phones, All Countries, 2Q21 Update, Mikako Kitagawa, et al, 19 August 

2021. 

PC and Tablet Sales 

 
Source: IDC, Statista, DBS Bank 

 

Flexible/Hybrid working arrangements are here to stay. 

After experiencing working from home, individuals either 

love it, hate it, or prefer a mix of working from home and 

working in the office. Regardless of their preferences, 

working from home or flexible/hybrid working 

arrangements will no longer be an impossible task, and 

some companies are considering this as a permanent 

fixture due to their benefits. These include cost savings 

(travelling and accommodation expenses) and less time 

wasted travelling to the workplace. 

 

Higher ASP for PCs due to higher component costs.   

Component shortages in the PC market have impacted 

supply, extending delivery times, and increasing average 

selling prices, which could dampen long-term demand. 

Component issues have increased delivery times in the 

near term, restricting overall PC unit shipments in 2021 and 

possibly in early 2022. 

 

The affected components include integrated circuits (ICs), 

screens and CPUs. The impacts are delays in delivery and 

increased costs of components, resulting in prices 

increasing on average by 5.4% across all device types. This, 

however, is not expected to impact demand, and demand 

has become largely price-elastic, especially as the relative 

value of the devices has become more obvious during the 

pandemic. 

 

Data Centers – New capacity, growing 

hyperscale spending 
 

New capacity and growth in hyperscale spending on new 

facilities to fulfill strong demand. Investment in data 

centers, including the hyperscale type, has been continuing 

since 2020. 2019 was a relatively weak year for data center 

infrastructure growth following the high level in 2018. The 

hyperscale data center providers embarked on a new 

capital expenditure (capex) cycle in 4Q19, although they 
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focused more on prioritizing infrastructure capex than 

facilities expansion during 2020. However, the pandemic 

has tested the resilience of hyperscale data centers to 

handle increased bandwidth pressure due to work from 

home, online retail, and online education, resulting in the 

acceleration of enterprise migration to the public cloud. 

Therefore, hyperscale data center providers will now 

resume to commission new facilities as well, which they 

paused in 2020, besides adding new capacity to their 

existing facilities.  

 

Rising trend for edge computing. The need to process, 

manage and analyze data closer to its point of capture and 

use drives the need for edge computing. The Internet of 

Things (IoT) is now a major focus for many businesses. The 

journey to edge computing is just starting. This trend will 

impact technology and service providers delivering 

infrastructure equipment and application software. 

 

Telecommuting to continue to drive demand for data 

centre chips. The increased work/school from home 

arrangements due to the COVID-19 pandemic has resulted 

in a surge in demand for unified communications and 

collaboration (UC&C) solution providers (Zoom, Webex, 

Microsoft Teams, and Skype) as individuals telecommute. 

This structural change will drive the longer-term demand 

for data centres and server processors.  

 

As of January 2021, IDC is projecting that the global 

spending on IT infrastructure will grow at a CAGR of 10.5% 

from US$74.1bn in 2020 to US$110.5bn in 2024. Other 

market research firms Gartner and Statista are also 

projecting growth in this segment. Gartner is expecting the 

global sales of servers to grow at a CAGR of 6.7% to reach 

US$111bn in 2025, while Statista is projecting the global 

revenue in the storage segment will grow at a CAGR of 5.5% 

to reach US$51bn. 

 

Servers and Storage units sold rises in 2020  

 
Source: IDC, Bloomberg Finance L.P., DBS Bank 

Global Spending on Cloud IT Infrastructure 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: IDC, Statista, DBS Bank 

 

Global Revenue from the Sale of Servers Worldwide 

 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast: Servers, All Countries, 2019-2025, 3Q21 

Update, Kiyomi Yamada, et al, 24 August 2021. 

 

 

Global Revenue from the Sale of Storage units 

 
Source: Statista, DBS Bank 
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Gaming - More room to play 

 

COVID-driven demand for entertainment. Due to the 

COVID-19 pandemic, individuals spent more time at home 

and sought alternative forms of entertainment such as 

video games. According to Statista, video game console 

sales in 2020 jumped 17.5% y-o-y to USD92.2bn. Due to the 

ongoing semiconductor shortage and high base in 2020, 

Statista is expecting relatively muted growth rates of -3.9 

and 1.8% in 2021 and 2022 respectively. It is projecting an 

industry CAGR of 4.5% from 2023-2025 to reach 

USD103.4bn. 

 

Global Revenue of Video Game Consoles 

 
Source: Statista, DBS Bank 

 

More room to play. As technological advancements enabled 

and popularized gaming for the millennials onwards, the 

number of gamers continues to grow. Statista is projecting 

the aggregated number of gamers across multiple 

platforms in China, the US, and Europe to increase by 

11.5% to 2.39bn in 2025. Although China had recently 

placed restrictions on its gaming industry limiting the 

number of gaming hours for under-18 to three hours, 

various reports have indicated that those under-18 account 

for less than 5% of the total gamers in China. Multiple 

avenues such as e-sports and video game streaming 

platforms will help grow and ensure an inclusive 

community.  

 

 

 

 

 

 

 

 

 

 

 

 

Number of Gamers in China, US, and Europe* 

 
Source: Statista, DBS Bank 

*Note that gamers may play across multiple platforms 

 

Cloud gaming – a new way of gaming. As the video gaming 

industry continues to be attractive, companies have yet 

again devised a new method to tap on the market demand. 

A new way of gaming has emerged – cloud gaming, also 

known as Gaming-as-a-Service (GaaS). Cloud gaming is a 

method of gaming where games (usually those with higher-

end specifications) are hosted on remote servers which are 

able to run the games on these higher specifications and 

are then streamed to users to play on their PCs. Users in 

turn pay a subscription fee. Examples include Microsoft’s 

Xbox Cloud Gaming and NVIDIA’s GeForce Now. This could 

potentially be another driver for data center chips. 

 

IoT – Key to digital transformation 

 

According to Transforma Insights, a research firm focused 

on digital transformation, the global IoT market is expected 

to grow at a CAGR of 10.2% from USD441bn in 2021 to 

USD1.06tn in 2030. The main demand drivers for the 

industry are the rise of smart cities globally, Industry 4.0, 

and the increasing adoption of IoT by consumers. Enablers 

of this trend include the advancements in wireless 

networking technologies, data analytics, and a reduction in 

the cost of connected devices. 
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Global IoT Revenue 

 
Source: Transforma Insights, Statista, DBS Bank 

 

Global IoT Connected Devices 

 
Source: Transforma Insights, Statista, DBS Bank 

 

Let’s build our smart city. As more devices are 

connected to the Internet, governments are looking to build 

smart cities. Smart devices enable automation and the 

collection of data, and we believe these are the two main 

reasons for its increased adoption. These two functions – 

automation and the collection of data – enable a wide array 

of use cases which can reap many benefits, ranging from 

energy savings to convenience, to increased efficiencies. For 

instance, streetlights with light sensors may be calibrated to 

turn on when the light intensity is low, thereby saving 

energy. Cisco Systems projects the spending on smart cities 

to grow at a CAGR of 16.9% from USD129.0bn in 2021 to 

USD241.0bn in 2025. 

 

 

 

 

 

 

 

 

 

Global Technology Spending on Smart Cities 

 
Source: Cisco Systems, Statista, DBS Bank 

 

IoT devices used in households include home automation 

systems such as connected cameras, video doorbells, 

connected light bulbs, smart locks, and smart speakers. On 

the back of the COVID-19 pandemic, the adoption of smart 

sensor devices, both in home automation and the e-health 

sector, have seen an upsurge in demand, and this trend is 

expected to continue. 

 

Number of Connected Wearable Devices Worldwide  

 
Source: Cisco Systems, Statista, DBS Bank 

 

Industry 4.0. The industrial sector is continuously evolving, 

and we are now transitioning towards Industry 4.0, which is 

the use of digital technologies in the manufacturing process 

to produce higher-quality goods at reduced costs. Rapid 

advancements in technology have enabled the 

development of IoT, artificial intelligence (AI), robotics, cloud 

computing, data analytics, and so on. These are all critical 

pieces of technology in digitalizing the industrial sector. A 

report by Deloitte indicates that IoT is expected to have the 

greatest impact on businesses. 

 

 

 

388 389
441

497
546

606
677

748
824

904
982

1,058

0

200

400

600

800

1,000

1,200

U
S

D
, B

ill
io

n
s

IoT Global Revenue

7.7 8.7
10.1

11.6
13.2

14.8
16.4

18.2
19.9

21.7
23.6

25.4

0.0

5.0

10.0

15.0

20.0

25.0

30.0

N
u

m
b

e
r 

o
f 

D
e

vi
ce

s,
 B

ill
io

n
s

Number of IoT Connected Devices Globally

116.4
129.0

148.9
173.3

203.5

241.0

0.0

50.0

100.0

150.0

200.0

250.0

300.0

2020 2021 2022 2023 2024 2025

U
S

D
, B

ill
io

n
s

Global Technology Spending on Smart Cities

96.7

325.3

527.0
600.6

928.8

1,105.0

0.0

200.0

400.0

600.0

800.0

1,000.0

1,200.0

1,400.0

2015 2016 2017 2020F 2021F 2022F

Asia Pacific North America Europe Others



 

 

Asian Insights SparX 

Semiconductor 
 

   

 
  Page 13 

 

Technologies expected to have the most significant 

impact on businesses 

 
Source: Deloitte, Statista, DBS Bank 

 

Automotive – Demand recovery, growing chip 

value 

 

Automotive was the worst performer in 2020. Automotive 

suffered the worst with semiconductor revenue declining 

5.6%. The automotive industry had pulled back orders last 

year, especially in 1H20 in the wake of the pandemic, while 

other industries such as tablet, laptop and mobile device 

manufacturers were increasing orders. As automotive 

demand gradually picked up in 2H20, car makers made a 

dash for chip supplies but capacity was mostly used to 

manufacture chips for other uses. 

 

Demand rebounded in 2H20 but capacity was a constraint. 

Vehicle demand recovered quickly from 3Q20, not just 

because of the backlog that built up during the lockdown, 

but also that c.10m units of potential vehicle demand in 

2020 was postponed. The short notice from automakers to 

increase production lead to supply chain disruptions in 

4Q20. Disasters such as an earthquake in Japan and cold 

wave in the USA during 1Q21 also exacerbated the 

semiconductor shortage as production lines were affected. 

Before the crisis, the average time taken to build and ship a 

car from the factory to the dealership was between six to 

eight weeks. However, due to the shortage, the average 

time taken has risen to four to six months. 

 

More vehicles in production. Due to the chip shortage, IHS 

Markit reduced its global automotive production forecast 

for 2021 by 6.2% (or c.5 million vehicles). Despite this, it still 

expects the production of 75.8 million vehicles in 2021, 

representing a c.11% y-o-y increase. It is expecting 

continued growth into 2022, reaching 82.6 million units 

(c.9% y-o-y growth). 

 

Chip makers allocating more resources for automotive 

chips. Going forward, supply is expected to improve as 

global semiconductor producers are shifting their capacity 

to produce automotive chips. Taiwan Semiconductor 

Manufacturing Company (TSMC) has announced it will 

increase the production of automotive chips 

(microcontroller units) by 60% in 2021 over 2020 to 

alleviate the semiconductor shortage that is affecting the 

global car industry. Hence, priorities given to automotive 

chips should help to improve supply in the coming 

quarters. 

 

Structural increase in semiconductor content in vehicles. In 

the past, infotainment and navigation systems have driven 

the value of semiconductor content in vehicles. With 

advancements in technology, vehicles are now able to 

integrate technologically advanced features such as voice 

recognition into their infotainment and navigation systems. 

Other new automotive-specific features such as blind-spot 

detection and automatic emergency braking is also driving 

up the average semiconductor content in a vehicle. 

 

Value of chips in each automotive continues to 

climb 

 
Source: IDC, OICA, Bloomberg Finance L.P., DBS Bank  

 

Strong demand for semiconductor automotive chips. The 

semiconductor market in automotive is expected to grow 

strongly at 29.8% in 2021, reaching US$47.4 bn, although a 

wide range of semiconductor shortages will decelerate the 

growth. Electric vehicles, hybrid electric vehicles and 

advanced driver assistance systems (ADASs) will lead the 

growth in automotive electronics as technology evolves.  

 

The potential for the value of semiconductor content in the 

automotive industry to increase is tremendous. According 

to Semico Research, EVs and autonomous vehicles have 

c.5x and c.37.5x more semiconductor content than a 

normal vehicle. Various market research firms are 

projecting that the global EV market will grow at a CAGR 

more than 20% in the next 10 years, driven by 

governments’ push for sustainability and increased 

awareness of clean energy. EY predicts that non-EV cars will 

account for less than 50% of light vehicle registrations by 

2030.  
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Share of EV sales continues to rise 

 
Source: Various auto associations, Marklines, Bloomberg Finance L.P., 

DBS Bank 

 

 

 

 

EVs and autonomous vehicles use much more 

semiconductor chips 

 
Source: Semico Research, DBS Bank 
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Types of Semiconductor Chips 
 
Chip classifications. The major types of chips produced by 
semiconductor companies can be broadly classified into five 
big categories - Memory, Logic, Sensors, Analog, and Micro 
components. Other applications include discrete and 
integrated chips. Memory chips, which include NAND and 
DRAM form the biggest category. 
 
Memory outperformed non-memory. In 2020, memory 
revenue increased 13.5% y-o-y, driven by the NAND flash 
market. NAND flash revenue grew 25.2% y-o-y, taking 
revenue to US$53.4 billion, and accounting for a quarter of 
revenue growth in the industry. Non-memory revenue 
increased by 9.3%, driven by CPUs, graphics processing units 
(GPUs) and application processors, led by strong demand for 
hyperscale, PCs, ultramobiles and 5G smartphones. Overall, 
the total  semiconductor market is expected to grow at a 
7.4% 5-year CAGR through 2025. 
 
Memory segment the 2nd best performing device. Memory, 
which accounted for 26.7% of semiconductor sales in 2020, 
was the second best performing device category, 
experiencing a 13.5% revenue increase. Memory benefited 
from the key trend in 2020 — the shift to home working and 
learning — which fueled the increased server build from 
hyperscale vendors to satisfy online working and 
entertainment, as well as a surge in PCs and ultramobiles. 
The memory segment is projected to register a 5-year CAGR 
of 9.4%. 
 
Robust demand for NAND and DRAM in 2021. Within 
memory, NAND flash revenue, which accounted for 43% of 
the total memory revenue, grew 25.2% y-o-y. Despite a 
temporary oversupply situation during 2H20 and 1Q21, the 
NAND industry is experience shortages for the remainder of 
2021, thanks to robust electronics and data center demand. 
 
DRAM revenue, which accounted for 53% of the total 
memory revenue, grew 5.9% y-o-y. It benefited from strong 
server demand in 1H20, as well as OEMs’ stockpiling of 
inventory in fear of shortages due to COVID-19. PC and 
server DRAM saw a significant price increase in 1H20 but an 
oversupply in 2H20 as demand weakened and excess OEM 
inventory pushed prices lower. 2021 is set to be a boom 
revenue year for DRAM with undersupply conditions through 
the year and a significant pricing increase as a result. 
 
Varied performance for non-memory division. Revenue for 
the memory segment grew 13.5% y-o-y in 2020. For the non-
memory portion, those with exposure to 5G, servers and 
processors, like logic and analog did well on the back of the 
strong demand from working/learning at home. For the 
sensors, optoelectronics registered growth, but the gain was  
 
partially offset by weakness in non-optical sensors, which was 
impacted by the weak automotive market in 2020 due to 
COVID-19. The microprocessor market will perform the worst 
as the PC market begins to transition to the use of ARM- 

 
based discrete application/multimedia processors in place of 
traditional microprocessing units. 
 
Going forward, other than the micro components segment, 
which are smaller parts and form an integral part of 
electronic devices, the rest of the categories are expected to 
register a 5-year CAGR of at least 7% in 2020 to 2025.  

 
Semiconductor chips category based on 2020 revenue  

 
 
 
 
 
 
 
 
 
 
 
 
 
Semiconductor 2020 - 2025 revenue CAGR by chip types 

 
 
 
 
 
 
 
 
 
 
 
Re-classification by DBS Bank: 

(1) include Total General-Purpose Logic, Discrete Application/Multimedia 

Processor, Discrete Graphics Processing Units (GPU) 

(2) include Total Analog, Discrete Cellular Baseband, Integrated 

Baseband/Application Processor, Wireless Connectivity (NFC, WiFi, BT, GPS, 

Combo), Power Management 

 

Charts/graphics created by DBS Bank based on Gartner research. Source: 

Gartner, Inc., Semiconductor Forecast Database, Worldwide, 3Q21 Update, 

Ben Lee, et al,4 October 2021. 

 

In the next section of this report, we focus on the key segment 

of the semiconductor industry, the memory chip market. We 

dissect the memory segment into NAND and DRAM markets, 

and analyse the supply, ASP, and revenue trends. 
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The NAND Market 

 

Shortages in 2021, recovery in 2H 2022. The NAND flash 

market will face an annual undersupply of 2.3% for 2021 

and a modest oversupply for 2022. NAND revenue is 

expected to increase by 30.2% and 18.8% in 2021 and 

2022, reaching US$69.5 billion and US$82.6 billion, 

respectively.  The stable NAND prices in 2021 and early 

2022 will fuel profits and greater investment but stifle 

average gigabyte content growth, resulting in a downturn in 

2023 and 2024 with price declines of 31.6% and 18.2%, 

respectively, according to Gartner. 

 

In terms of application, data processing electronics, which 

include tablets and other computing electronics, accounted 

for the bulk of 63.8% of NAND revenue in 2020, followed by 

communications (phone) electronics at 30.4% and 4% for 

consumer electronics. 

 

NAND 2020 revenue by application 

 
 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast: NAND Flash Market Statistics, Supply 

and Demand, Worldwide, 2018-2025, 3Q21 Update, Joseph Unsworth, 

et al, 1 October 2021. 

 

Production to grow 33.4% from 2020 to 2025. Production 

in terms of gigabytes is expected to register a strong 

growth of 33.4% CAGR during 2020-2025.   

 

 

Worldwide NAND Flash shipment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS BANK based on Gartner research. 

Source: Gartner, Inc., Forecast Analysis: NAND Flash, Worldwide, Joseph 

Unsworth, 20 October 2021. 

 
Expect steep ASP decline in 2023. NAND prices are forecast 

to decline 6.3% in 2021 followed by a 10.3% annual decline 

in 2022. This is on the back of the 49% drop in ASP in 2019 

and a modest 1.4% decline in 2020. The relatively stable 

NAND prices in 2021 and 2022 is expected to fuel profits 

and greater investment but stifle average gigabyte content 

growth, resulting in a downturn in 2023 and 2024 with 

substantial price declines of 31.6% and 18.2%, respectively. 

 

In terms of margins, with an uptick in demand in 2022, 

Gartner anticipates that vendors will be able to regain more 

sustainable margins, peaking in mid-2022 at 45-55% 

depending on the vendor, for long-term investment. After 

the price declines in 2023 and 2024, this will likely bring 

margins into the 30-40% range, which is still tolerable but 

less than ideal given the growing capital expenditure 

burdens. 
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Worldwide NAND Flash ASP 

 
 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast Analysis: NAND Flash, Worldwide, Joseph 

Unsworth, 20 October 2021. 

 
Revenue to increase 30.2% and 18.8% in 2021 and 2022. 

NAND revenue is expected to increase by 30.2% and 18.8% 

in 2021 and 2022, reaching US$69.5 billion and US$82.6 

billion, respectively. Demand in 2021 so far was led by IT 

spending for data storage especially the hyperscale centres, 

and higher NAND capacity in smartphones. Revenue in 

2023 is expected to dip by 8.5%, dragged by the projected 

30% y-o-y drop in ASP. 

 
Worldwide NAND Flash Revenue trend 

 
 
 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast Analysis: NAND Flash, Worldwide, Joseph 

Unsworth, 20 October 2021. 

 
Expect recovery in 2H 2022. The NAND flash market will 

face an annual undersupply of 2.3% for 2021 and a modest 

oversupply for 2022. The oversupply will accelerate in 2023 

due to excessive fab capacity. 

 

Oversupply to accelerate in 2023. On the supply side, 

production is projected to increase at an average of 35.7% 

per annum for 2021 and 2022, to meet the rising demand. 

The growth rate is expected to be high at 33.6% and 32.1% 

r for 2023 and 2024 repsectively, when the new fabs 

commence operations.  

 

The supply-and-demand sufficiency ratio is expected to hit 

its lowest level in 3Q21 and gradually improve to reach an 

oversupply situation in 3Q22 and accelerate in 2023 due to 

excessive fab capacity. The increased profitability will lead 

to more investments and fab expansions. The NAND fab 

wafer capacity growth is forecast to reach 5.1% and 6.3% in 

2021 and 2022, respectively. Most vendors have 

announced new fab expansion plans, which are set to drive 

supply bit growth to 33.6% in 2023. This would create 

difficult market conditions for NAND vendors as prices fall 

faster than cost reductions. 

 

On the demand side, the strong demand for the various 

end markets, including storage, smartphone, PC, tablet, and 

wearables markets, is contributing to the shortage in 2021 

and most part of 2022. The constraints in supply have 

exacerbated the shortage by accelerating purchasing 

prematurely. This could result in panic buying and could 

prove challenging at a later stage.   
 
 
NAND Flash Supply-and-Demand Sufficiency, 

Worldwide  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast Analysis: NAND Flash, Worldwide, Joseph 

Unsworth, 20 October 2021. 

 
Key players: Samsung Electronics, Micron and Western 

Digital are among the key suppliers of NAND chips, 

accounts for close to 70% of the market share. 

92%

94%

96%

98%

100%

102%

104%

0

50,000

100,000

150,000

200,000

250,000

1Q20 3Q20 1Q21 3Q21 1Q22 3Q22

NAND Supply NAND Demand  Sufficiency

43 

53 

70 

83 
76 

82 

95 

-30

-20

-10

0

10

20

30

40

0

20

40

60

80

100

2019 2020 2021 2022 2023 2024 2025

Y
-o

-Y
 (%

)

R
e

ve
n

u
e

 (
$

b
n

)

Revenue ($m) Revenue Growth (%)

-60

-50

-40

-30

-20

-10

0

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

2019 2020 2021 2022 2023 2024 2025

Y
-o

-Y
 (%

)

P
e

r 
G

B
 (

$
)

Average ASP (per Gigabyte) ($) ASP Growth (%)



 

 

Asian Insights SparX 

Semiconductor 
 

   

 
  Page 18 

 

Key players in NAND market (by shipment of all 

densities of NAND flash) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast: NAND Flash Market Statistics, Supply 

and Demand, Worldwide, 2018-2025, 3Q21 Update, Joseph Unsworth, 

et al, 1 October 2021. 

 
 
The DRAM market 

To peak in 2022. At the start of 2021, the DRAM market 

moved into an undersupply situation that is expected to 

last through 2022, pushing DRAM prices higher. DRAM 

revenue is projected to reach US$91.9 billion in 2021 and 

grow to an all-time high of US$113.5 billion in 2022. A 

supply-driven downturn could occur in 2023. 

 

The DRAM market will be in an undersupply situation for 

the whole of 2021 and 2022 with an annual undersupply of 

5.1% and 4.9%, respectively. On an annual basis, server 

DRAM pricing will increase 11.2% in 2021, supported by the 

36.4% jump between 4Q20 and 4Q21. Low-power DRAM 

pricing will increase 3.1% in 2021 and 16.0% between 4Q20 

and 4Q21. 

 

The end of 2020 saw DRAM pricing edging lower for the 

main end markets due to an inventory build-up at OEMs in 

the first half of the year. Nonetheless, even after a turbulent 

2020, DRAM revenue ended 5.9% higher at US$65.9 billion 

due to the demand generated by the transition to work 

from home. 

 

In terms of application, data processing electronics 

accounted for the bulk of 47% of DRAM revenue in 2020, 

followed by communications electronics at 36.1% and 

11.3% for consumer electronics. 

 

DRAM 2020 revenue by application 

 

 

 

 

 

 

 

 

 

 

 

 

 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

 

Strong demand and tight supply in 2021 and 2022. The 

outlook for 2021 and 2022 is for an extended period of 

undersupply due to a strong demand environment from 

smartphones, servers, and PCs. Prices started increasing 

from early 1Q21 and accelerated in 2Q21 especially for PC 

and server-grade DRAM with quarter-over-quarter 

increases of around 20%. Prices are likely to continue to 

trend higher throughout the year. Projection is for 2022 

prices to show low-single-digit price declines but well within 

manufacturing cost reductions. The overall ASP is expected 

to increase year over year in both 2021 and 2022, pushing 

revenue to US$91.9 billion in 2021 and an all-time high of 

US$113.5 billion in 2022.  

 

However, during this growth period, Gartner expects the 

DRAM vendors to continue to invest in new capacity, which 

would finally result in a supply-driven downturn in 2023 

before the start of a recovery in the middle of 2024. Overall, 

supply is projected to grow at a 2020-2025 CAGR of 21.2%.  
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Worldwide DRAM shipment 

 
 
 
 
 
 
 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

 
ASP trending higher in 2021 and 2022. Overall ASP declined 

14.1% in 2020, as the excess OEM inventory pushed pricing 

down in 2H20. DRAM ASP for the overall market is expected 

to increase 13.6% in 2021 and 3.6% in 2022. 

 

Server DRAM ASP to increase 11.2% in 2021 and mid-to-low 

single digit in 2022. In early 2021, pricing for all the major 

DRAM types — PCs, servers and low-power — started to 

increase, and Gartner expects the trend to continue 

through the year as DRAM vendors increase their operating 

margins. Overall, DRAM ASP is expected to increase 13.6% 

in 2021 and 3.6% in 2022. In 2022, DRAM prices for servers 

and low-power DRAM are anticipated to record a modest 

quarter-over-quarter price decline while the market 

continues to be undersupplied.  This will enable continued 

content growth as the DRAM vendors pass on some of the 

manufacturing cost reductions. Prices for servers and low-

power DRAM in 2022 are projected to increase 4.5% and 

2.1%, respectively. 

 
Worldwide DRAM ASP  

 
 
 
 
 
 
 

 
 
 
 
 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

5-year revenue CAGR of 8.5%. DRAM revenue is estimated 

to climb by 39.5% to US$91.9 billion in 2021 before growing 

further to US$113.5 billion in 2022, hitting an all-time high 

for the market. Between 2020 and 2025, DRAM revenue is 

likely to grow at a CAGR of 8.5%. 

 
Worldwide DRAM Revenue trend 

 

 

 

 

 

 

 

 
Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

 
Undersupply in 2021 and 2022; shortage to moderate 

towards the end of 2022. The DRAM market is expected to 

be in an undersupply situation for the whole of 2021 and 

2022 by 5.1% and 4.9%, respectively.  

 

Towards the end of 2022, the undersupply is likely to 

improve before moving into a supply-driven oversupply in 

2023 as new fabs ramp up to capacity. 
 
DRAM Supply-and-Demand Sufficiency, Worldwide 

 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 
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Key players: Samsung Electronics, SK Hynix and Micron are 

among the key suppliers of DRAM chips, and have c.95% 

market share. 

Key players in DRAM market 

 

 

 

 

 

 

 

 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

 

Comparing NAND and DRAM growth (%) 

Supply growth y-o-y (%) ASP growth y-o-y (%) 

 

 

 

 

 

 

 

  

Revenue growth y-o-y (%) Supply-and-Demand Sufficiency 

 

 

 

 

 

 

 

  

Charts/graphics created by DBS BANK based on Gartner research. Source: Gartner, Inc., Forecast: NAND Flash Market Statistics, Supply and Demand, 

Worldwide, 2018-2025, 3Q21 Update, Joseph Unsworth, 1 October 2021; Gartner, “Forecast: DRAM Market Statistics, Supply and Demand, 

Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 September 2021 
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Chip shortage – How long will it last? 
 

Chip shortage extends from automobile to other industries. 

The global chip shortage, which first affected the 

automobile industry, has now extended to the entire tech 

industry. The automotive industry had pulled back orders 

last year, especially in 1H20 in the wake of the pandemic 

while others such as tablet, laptop and mobile device 

manufacturers were increasing orders. As automotive 

demand gradually picked up in 2H20, car makers made a 

dash for chip supplies but capacity was mostly filled by 

chips for other uses. Going forward, supply is expected to 

improve as global semiconductor producers are adjusting 

their capacity to produce automotive chips.  

 

Shifting to high-end models to maximise sales; new 

launches postponed. Since the demand of chip continues 

to outstrip supply, prices of chips and other related 

components are rising, or some are even out of stock. 

Manufacturers are facing challenges of not being able to 

access enough chips to make their products. This has led 

consumer electronics manufacturers to shift their 

production to high-end models to maximise their sales. 

Therefore, global shipments have been affected. 

 

Longer waiting times for chips. The ongoing semiconductor 

chip shortage continues to worsen as the manufacturing 

lead time increased to 20.2 weeks in July, according to 

Susquehanna Financial Group. The price of chips is 

expected to stay elevated as 1) we expect demand to 

remain strong, and 2) it will take time for supply to catch up.  

 

Time between order and delivery of a chip 

 
Source: Bloomberg News, Susquehanna Financial Group 

 

Maintain our view that the chip shortage situation should 

improve in 1H22 and likely resolve by 2H23. To address the 

shortage of chips, integrated design manufacturers (IDMs) 

and foundries are operating at high utilization levels and 

have planned for record levels of capex to boost production 

capacity. However, it takes close to two years to build a chip 

fabrication plant and ramp up its production volume. 

 

With the stronger 2H seasonality and lack of excess 

capacity, we maintain our view that the chip shortage could  

 

 

begin to ease in 1H22 at the earliest. Given the strong 

demand for semiconductor chips driven by new 

technologies as well as the new requirements for better IT 

infrastructure to support the increased telecommuting, we 

believe the chip shortage could extend into 2023, but is 

likely to resolve in 2H23 when the new production capacity 

comes online. 

 

Power supply crunch in China 
 

A concoction of factors has led to a power shortage in 

China. On the demand end, the global reopening of cities 

and strong demand ahead of the holiday season have led 

to factories utilising more electricity for production in China. 

On the supply end, China’s carbon neutral goal by 2060, 

which seeks to reduce the amount of energy generated 

from coal, has put pressure on coal producers. 

Furthermore, the rising price of coal and a cap on the 

selling price of power has discouraged coal plant operators 

from producing energy due to lower profits and, in some 

cases, losses. 

 

In an attempt to address the carbon emissions issues, 

China is implementing power rationing. China’s power 

crunch, worsened by the tight coal supplies, has hurt 

production in industries across several regions and posed a 

risk to the already strained global supply chains on the back 

of the chip shortage and the movement restrictions caused 

by the COVID pandemic. This could impact technology 

companies especially during the current peak season. A 

check with some of the companies with major production in 

China shows that some have already received notices on 

power disruptions. 

 

Regions most affected. Power shortages have hit various 

provinces, including Heilongjiang, Jilin, and Liaoning, as well 

as Guangdong province, where many firms are now working 

two or three days per week. According to a Reuters report, 

some local power grid firms in cities such as Guangzhou, 

Foshan, Dongguan, and Shantou have issued notices urging 

factory users to halve production during peak hours (7am-

11pm) or even shut down for two to three days each week 

depending on the situation. Data from CQcoal showed that 

out of the seven provinces it collects data on, Shanghai is 

the only one that remains relatively unimpacted. 
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Coal inventory shows that Shanghai is relatively 

unimpacted 

  
Source: CEIC, CQcoal, DBS Bank  

 

Impact on supply chain. Though some companies may not 

have a direct impact from the power shortage, they could 

be affected by the worsening component shortage due to 

the power supply crunch and the current peak production 

period for most tech manufacturing companies. Hence, the 

utilisation rate and even margins could be affected.  

 

Not as bad as chip shortage and pandemic. A prolonged 

power shortage would further strain the global supply 

chain. Power shortage is not new in China. The government 

has used various policies to address the power shortage 

issue. With government intervention, we believe the impact 

should not be as detrimental as the chip shortage and 

pandemic-related issues. According to reports, Chinese 

regulators are relaxing coal mine safety efforts and are 

asking coal miners to ramp up production. For instance, 

accidents will no longer result in the shutdown of nearby 

mines for safety inspections and coal miners are instructed 

to produce coal at full capacity for the rest of the year even 

if they exceed the quota limits. 

 
 

 

Semiconductor Foundries – Winners in the Process Race 
 

World semiconductor sales on structural upcycle. 

As the brain of modern electronics, the semiconductor 

market is on an accelerated growth path. During 2000-

2020, worldwide semiconductor sales increased at a CAGR 

of 3.9% from US$204.4bn to US$440.4bn. According to the 

World Semiconductor Trade Statistics (WSTS) Fall 2020 

Semiconductor Industry Forecast, worldwide 

semiconductor industry sales is forecast to grow 6.5% and 

5.8% to US$469bn in 2021 and US$496bn in 2022.  

 

US remains the world leader with about half of global 

market share of semiconductor sales (~US$208bn in 

2020), of which nearly half of US semiconductor 

manufacturers’ production is done in the US. This is way 

ahead of second largest player, Korea, which accounts for 

~20% of global sales, followed by Japan and EU at 10% 

each, then Taiwan and China at 7% and 5% respectively.  

 

Semiconductor sales by country (2020)      Top 10 semiconductor sales leaders (2Q21)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Semiconductor Industry Association, DBS Bank 
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Foundry industry – Dominance of Key Players to Stay 

Why foundries play a crucial role in integrated circuits 

supply? Foundry has become increasingly important as 

many top semiconductor companies shifted their resources 

to focus more on chip design and hence do not have large 

scale manufacturing capabilities. Furthermore, foundries 

have also been leading the process node migration, which 

is the core that enables performance improvement of 

integrated circuits. 

Foundry market is highly concentrated with top 5 players 

commanding 90% market share. Among the top 5 

leading players, Taiwan-based pure-play foundry giants – 

TSMC (53%) and UMC (7%) - accounted for a combined 

60% of foundries market in 2Q21. TSMC’s close Korean 

competitor, Samsung Electronics, had a market share of 

17% while US-based Global Foundries and China-based 

SMIC have 6% and 5% respectively, based on revenue in 

2Q21. 

Top semiconductor foundries by revenue (US$ bn) 

Pure-Play Foundries 2Q21 Market Share HQ 

TSMC 13.3 53% Taiwan 
Samsung 4.3 17% S.Korea 

UMC 1.8 7% Taiwan 

GlobalFoundries 1.5 6% US 

SMIC 1.3 5% China 

HuaHong 0.7 3% China 
PSMC 0.5 2% China 

VIS 0.4 1% Taiwan 

Tower 0.4 1% Israel 

DB HiTek 0.2 1% S.Korea 

Top 10 Total 24.4 97%  
 

Source: Company reports, TrendForce, DBS Bank  

Taiwan leading the pack; TSMC’s dominance of cutting edge 

technology to stay for years to come. Taiwan dominates the 

foundry market. The top 3 players, TSMC, United 

Microelectronics Corporation (UMC) and Vanguard 

International Semiconductor Corporation (VIS) account for 

61% of global foundry sales. TSMC is far ahead in the race on 

the high-end market, and there is no close competition in 

this segment. Currently, TSMC and its South Korean rival 

Samsung are the only foundries capable of manufacturing 

the most advanced 5 nanometer (nm) chips. TSMC is already 

gearing up for the next generation 3nm, that will reportedly 

start production in 2022, and potentially 2nm by 2024. This 

will further widen the foundry technology gap between TSMC 

and Samsung, which will only start producing its 3nm Gate 

All Around FET (GAAFET) node in 2024.  
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Number of players in Different Nodes (Foundries and IDM)  

130nm 90nm 65nm 45/40nm 32/28nm 22/20nm 16/14nm 10/7nm 7/5nm 5/3nm 

25 players: 18 players: 13 players: 13 players: 9 players: 6 players: 5 players: 3 players: 3 players: 3 players: 

TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC TSMC 

Samsung Samsung Samsung Samsung Samsung Samsung Samsung Samsung Samsung Samsung 

Intel Intel Intel Intel Intel Intel Intel Intel Intel Intel 

GlobalFoundries GlobalFoundries GlobalFoundries GlobalFoundries GlobalFoundries GlobalFoundries GlobalFoundries    

SMIC SMIC SMIC SMIC SMIC SMIC SMIC    

IBM IBM IBM IBM IBM IBM     

UMC UMC UMC UMC UMC      

STMicro STMicro STMicro STMicro STMicro      

Panasonic Panasonic Panasonic Panasonic Panasonic      

Fujitsu Fujitsu Fujitsu Fujitsu       

Toshiba Toshiba Toshiba Toshiba       

Renesas Renesas Renesas Renesas       

TI TI TI TI       

Freescale Freescale         

Infineon Infineon         

Sony Sony         

Cypress Cypress         

Sharp Sharp         

ADI          

On          

Atmel          

Hitachi          

Rohm          

Sanyo          

Mitsubishi          
Source: Various companies, 2020 

 

Korea’s Samsung is the only viable alternative to TSMC 

for cutting edge chip manufacturing. Samsung is the only 

closest competitor to TSMC. While TSMC started mass 

producing 5nm chips, which contain the smallest 

microprocessors in the world, in 2Q2020, Samsung, 

followed suit shortly afterwards, though its 5nm chips still 

aren't as dense as TSMC's. No other foundries come 

close to TSMC and Samsung. The 3rd player in the high-

end market is US-based IDM, Intel, which is far behind, 

struggling to make the mass-production leap from 10nm 

to 7nm chips which has been postponed from late 2021 

to 2023 following a series of manufacturing mishaps. 

While Samsung has attempted to close the gap with 

TSCM with the impending launch of 3nm in 2H22, the 

launch has been delayed to 2024.  

 

China stepping up investment to increase self-sufficiency 

but could remain a distant third for next 5-10 years. Back 

in 2015, China had set an ambitious target to raise self-

sufficiency rate in semiconductors from 10% to 70% by 

2025. China should be capable of building an entirely 

self-sufficient production line of 28nm chips by end of 

2021  

 

and probably 14nm chips by 2022. While China has 

strong design capability, which is catching up with US, it 

faces several bottlenecks such as limited ecosystem of 

value chain companies, shortages of experienced human 

capital and limited access to critical technology and 

production equipment for cutting edge chips from Dutch 

company ASML Holding (ASML), due partly to the trade 

war. It will take years to narrow the gap and another few 

years thereafter to start producing high-end chips in 

large quantities. 
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Semiconductor Capex – Mega wave of new investments 
 

Semiconductor capex grew over 9% in 2020 to US$112bn 

and is expected to increase by US$20bn or 18% in 2021, of  

which 63% of the incremental capex comes from TSMC.  

 

 

The top 15 spenders account for ~91% of total capex while 

top 3 leaders – TSMC (US$30bn), Samsung (US$28bn) and 

Intel (US$20bn) - account for ~60% of industry capex. 

 

Capex trending up since 2019 

 

 

 

 

 

 

 

 

 

 

 

Source: Statista, DBS Bank 

TSMC – going great lengths to stay on top. After posting a 

record US$17bn in capex last year, TMSC plans to boost 

that by ~76% y-o-y to US$30bn in 2021 (raised from 

guidance of US$25-28n in early 2021), a growth rate not 

seen since GFC. This implies over 50% of capital intensity 

(spending-to-sales ratio), up from 38% last year, which is 

the median in the past decade. Around 80% of the capex 

will be dedicated to advanced processing technology 

such as 3nm, 5nm and 7bm chips, which provide higher 

performance and lower energy consumption.  

The foundry giant also guided that it plans to invest 

US$100bn in advanced semiconductor technologies 

from 2021 through to 2023, backed by structural 

increase in underlying demand driven by long-term 

growth megatrends such as 5G and high-performance 

computing.  

TSMC has commenced work on its US$12bn Arizona fab 

in Jun-2021. The first plant will have a planned output of 

20,000 wafers per month, using 5-nm technology. Five 

additional fabs for Arizona are being planned, which will 

increase production to 100,000 wafers per month, raising 

total capex to US$35b for Arizona fabs. 

 

Taiwanese foundries are spending more capex as % of sales to strengthen their position for the structural upturn 

 

 

 

 

 

 

 

 

 

 

Source: Companies, Bloomberg Finance L.P. 
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Samsung maintaining similar capex of ~US$28bn for 2021 

but bigger allocation expected for LSI (Large-Scale 

Integration) and foundry business. In May-2021, Samsung 

announced plans to raise its capex for LSI and foundry 

business by 63% for the next 10 years, from US$115bn in 

2019-2030 (or US$9.5bn a year) to US$150bn in 2021-

20230 (or US$15bn a year).  

Samsung plans to start work on its US$17bn new fab in 

Texas in 3Q21, which will make state-of-the-art 5nm 

circuits using extreme ultraviolet lithography (EUV) upon 

completion in 2024.  

 

Leading chipmakers that announced plans for new fabs in the US in 1H21 

  Description Location Start Complete Capex (US$ bn) 

TSMC 1 fab - 5nm Arizona Jun-21 2024 12 

Intel 2 fabs - 7nm / 5nm Arizona 2Q21 2024 20 

Samsung 1 fab - 5nm  Texas 3Q21 2024 17 

Source: Companies 

 

SMIC capex to moderate to ~US$4.3bn but still a high 

proportion of projected 2021 sales at 87%. Majority of the 

capex will be spent on its non-Fin Field-Effect Transistor 

(FinFET) capacity expansion. In Mar-2021, SMIC announced 

plans to build a new 28nm fab which will commence 

production in 2022, to meet increasing demand for lower 

density chips. Behind its relatively high capital intensity is 

the support from Chinese authorities to raise China’s 

semiconductor self-reliance.  

Will Singapore be able to ride on the semiconductor capex 

wave? The largest players, TSMC and Samsung, have 

announced plans to expand their capacity in the US with 

the construction of new fab to meet the growing demand. 

UMC and GlobalFoundries both have existing facilities in 

Singapore and the latter is investing US$4bn to expand 

capacity by 60% to 1.2m wafers a year. Given Singapore’s 

established financial, regulatory and infrastructure 

framework as well as human resources in engineering, it is 

well-positioned to attract foreign investments for 

semiconductor companies to set up plants in Singapore.  
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Top foundries in Asia 

  TSMC (台积电) Samsung (三星） UMC （联电） SMIC （中芯）      

Headquarter Taiwan South Korea Taiwan China      

Fab locations Taiwan, China, US S.Korea, US Taiwan, China, Singapore China      

Installed Capacity as of end 2020 

(wafer/month, 200mm-equivalent) 

2.72m 3.06m 772k 531k 

     

Capex Guidance 2021 (US$bn) 30 28 2.2 4.3      

2021E Financials 
    

Revenue (US$ bn) 56.3  234.8  7.2  5.0  

  YoY Growth 24% 17% 21% 27% 

Gross Margin  51% 42% 30% 24% 

ROE 29% 14% 17% 5% 

FCF (US$ bn) 4.5  21.6  0.9  (2.2) 

Depreciation (US$ bn) 15.1  25.3  1.6  2.0  

Net Gearing Cash Cash Cash Cash      

Market Share  

(by foundry sales) 

53% 17% 7% 5% 

     

Key Customers Apple (21%), Hi-Silicon 

(11%), Qualcomm (8%), 

Nvidia (7%), Broadcom 

(7%), AMD (6%), Intel 

(5%), Mediatek (6%) 

Apple, AT&T, Deutsche 

Telekom, SoftBank and 

Verizon 

Texas Instrument, Intel, 

MediaTek, Realtek, 

Qualcomm, Novatek 

Broadcom, Qualcomm, 

and Texas Instruments 

Source: Company, Bloomberg Estimate 
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Wafer Capacity – Highly dependent on top 5 leaders 

Top 5 leaders control 54% of world’s wafer capacity. The 

top 5 wafer capacity leaders in the market, namely 

Samsung, TSMC, Micron, SK Hynix and Kioxia/WD, 

collectively own 54% of global semiconductor capacity. 

After the top five, wafer capacity for the next five 

semiconductor players quickly falls off - Intel (884K 

wafers/month), UMC (772K wafers/month), 

GlobalFoundries, Texas Instruments, and SMIC. 

 

Worldwide wafer capacity (monthly installed 

capacity in Dec-2020, 200mm-equivalents) 

 
Rank Company HQ Capacity, end 

2020  

('000 

wafer/month) 

YoY  

chg 

Market 

Share 

1 Samsung S.Korea 3,060 4% 14.7% 

2 TSMC Taiwan 2,719 9% 13.1% 

3 Micron N.America 1,931 5% 9.3% 

4 SK Hynix S.Korea 1,878 8% 9.0% 

5 Kioxia/WD Japan 1,598 14% 7.7% 

Source: Companies, IC Insights 

Samsung has the highest installed wafer capacity with 3.1m 

200mm-equivalent wafers per month, c.15% of the global 

capacity. The bulk of Samsung’s huge 2020 capex will show 

up in 2021 capacity numbers, especially since 37% or 

US$10.5bn of its total 2020 outlay of US$28.1bn was spent 

in 4Q20. 

 

The largest pure-play foundry TSMC comes in second, with 

capacity of about 2.7m wafers per month, giving it a 13% 

market share.  In 2020, the capacity increase was primarily 

from the expansion of 5nm and 7nm advanced 

technologies. The company opened the first two phases of 

a new fab complex near its Fab 14 site in Tainan, Taiwan.  

Phases 1 and 2 of Fab 18 are in mass production and the 

facilities for Phases 3-6 are under construction.  TSMC also 

opened a Phase 10 line at Fab 15 in Taichung, Taiwan, 

during 2020. 

 

Micron has the third largest amount of capacity with a little 

more than 1.9m wafers, or 9% of global capacity.  Growth 

was relatively slower in 2020 as capex last year was mostly 

for upgrading existing fabs with more advanced equipment. 

A second fab is being built in Manassas, Virginia, where the 

company manufactures long-lifecycle products. 

 

The fourth largest capacity holder at the end of 2020 was 

SK Hynix with nearly 1.9m in monthly wafer capacity (9% of 

global capacity), with more than 80% being used to make 

DRAMs and NAND flash chips.  A new Fab M16 at its site in 

Icheon, Korea, is due to start mass production in 2021. 

 

The fifth leader is another memory IC supplier, Kioxia, with 

1.6m wafers/month (8% of global capacity) including a 

substantial amount of NAND flash memory capacity for its 

fab investment and technology development partner 

Western Digital.  In 2020, the partners opened a new 

300mm wafer fab in Kitakami, Japan.  Construction on Fab 7 

at the complex in Yokkaichi, Japan, will start in 2021. 

 

Five biggest pure-play foundries—TSMC, UMC, 

GlobalFoundries, SMIC, and Powerchip (including 

Nexchip)—are each ranked within the top 12 capacity 

leaders, with a combined capacity of about 5.1m wafers per 

month as of 2020, representing about 24% of global fab 

capacity.  
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Return of Intel to Foundry business  

Intel’s return to foundry business. In Mar-2021, Intel took 

the market by surprise with the launch of Intel Foundry 

Services, a new division of its internal foundry that will 

manufacture third-party chips. New CEO, Pat Gelsinger 

believes this is a crucial part of IDM 2.0 strategy. It has 

engaged with more than 50 "potential" customers for the 

Foundry Services business so far. 

 

Broke ground of Fab 52 and Fab 62 chip foundries in 

Arizona. Based on its press release dated Sept 24, 2021, 

Intel has broken ground on two new leading-edge chip 

factories in Arizona, marking an important milestone of its 

return to the foundry business. Both plants, with total 

investment of US$20bn, are expected to be complete and 

operational by no earlier than 2024. In addition, it also 

plans to build more plants across the US and Europe. 

 

A more open approach. Intel is taking a more open 

approach to being a foundry service provider by indicating 

that it wants to manufacture for other CPU architectures 

and is willing to manufacture even for its competition. Intel 

is willing to provide back-end assembly and test services for 

wafers manufactured by other foundries. The use of 

foundry services may also lead to new custom design 

and/or manufacturing opportunities with companies 

looking to develop customized chips like the major cloud 

service providers. 

 

Would Intel be able to catch up in the “process race”? Intel's 

own foundry has fallen way behind TSMC and Samsung in 

the "process race" to create smaller and more powerful 

chips. Intel fumbled on its transition from 14nm to 10nm 

chips in 2018, then delayed its transition from 10nm to 

7nm chips in 2020. These resulted in CPU shortages, and 

market share loss in the PC market to competitor AMD, 

which uses TSMC's foundries.  

 

Foundries TSMC and Samsung are way ahead in the 

process race. TSMC started mass producing 7nm chips and 

5nm chips in 2018 and 2020, respectively. Samsung has 

also started to mass-produce 5nm chips last year. In 

contrast, Intel doesn't expect to launch its first 7nm chips 

until 2023. Hence, catching up with the two foundry giants 

seems like a tough row to hoe.  

 

More capacity for older chips larger than 7nm. The 

dominance of TSMC and Samsung in cutting edge chips 

less than 7nm shall stay in the next few years. However, as 

Intel continues to expand its foundries business, we could 

expect more capacity coming in for chips larger than 7nm, 

which still accounts for ~60% of TSMC’s revenue, and UMC’s 

entire business, though from 2024 onwards. 

Intel could spend an additional US$20bn to build two chip 

fabs in Europe if it can obtain government subsidies, in 

countries like Germany, the Netherlands, France and 

Belgium, with the possibility of spending some US$100bn 

on chip plants in Europe over the next several decades. 

 

Plans to produce more advanced nodes will take time. In 

July-2021, Intel renamed its chips on the grounds that 

their chips are denser than TSMC's. It claims that its 10nm 

chips are comparable to TSMC's 7nm chips, its 7nm chips 

are comparable to TSMC's 5nm chips, and so forth. It has 

plans to launch the <7nm nodes from end 2021. It 

remains to be seen the progress of the rollout, in our view. 

 

Intel to buy GlobalFoundries? In July-2021, Intel was 

reportedly to be exploring the possibility of a deal to 

purchase GlobalFoundries for a grand sum of US$30bn in 

a bid to expand its manufacturing capabilities across the 

globe. GlobalFoundries operates six chipmaking fabs - 

four 300mm and two 200mm. If Intel acquires 

GlobalFoundries, it could accelerate its development of 

new chips especially the more advanced ones to compete 

with foundries TSMC and Samsung and increase its scale 

to help avoid future chip shortages. Intel could also use 

the expanded capacity to accelerate the production of its 

new discrete Graphics Processing Unit (GPUs) to challenge 

Nvidia and AMD. However, CEO of GlobalFoundries has 

dismissed the rumour.  

 

On a separate note, GlobalFoundries has filed for IPO in 

the US on 4-Oct, reportedly valuing the company at about 

US$25bn. It is working with Morgan Stanley, Bank of 

America Corp., JPMorgan Chase & Co., Citigroup, Inc. and 

Credit Suisse Group AG on the IPO preparations, 

according to Reuters news. IPO filing is expected in Oct-

2021 and to go public by end of the year or early 2022. 

Formerly spun-off by AMD, GlobalFoundries is now 

privately owned by Mubadala Investment Company, the 

sovereign wealth fund of the United Arab Emirates. 
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Expanding Geographical Footprint 

 

Taiwan - the world’s largest chipmaker 

 

Taiwan’s economy expanded 3.1% in 2020, making it Asia’s 

fastest-growing in a year beset by Covid-19 disruptions. It 

even edged out China for the top spot for the first time in 

three decades. 

 

Taiwan has a well-established semiconductor supply chain, 

ranging from design, fabrication to assembling and testing. 

The island is the world’s largest base of wafer foundry and 

IC assembly and testing, contributing 70% and 50% 

respectively to global revenue (SIA, 2015). It is also the 

world’s second largest base for IC design, contributing 20%.  

Meanwhile, Taiwan is the world’s largest consumer market 

of semiconductor equipment and semiconductor materials, 

accounting for a share of 30% and 20% respectively in 

global sales (SEMI, 2019). 

 

Most Taiwanese semiconductor firms are headquartered in 

Hsinchu, which is less than 100km away from the capital 

Taipei. TSMC has 6 chip fabrication plants located in 

Hsinchu, 3 in the Southern Taiwan Science Park, and 1 in 

the Central Taiwan Science Park. UMC’s plants are also 

largely concentrated in Hsinchu. The geographic 

distribution of OSAT companies is relatively diversified, 

spanning across southern, central, and northern Taiwan.  

 

Geographic distribution of global semiconductor 

supply chain 

 
Sources: SIA, DBS Bank 

 

Taiwan: Demand and supply outlook 

 

Demand for Taiwan’s semiconductor products continues to 

grow strongly. Taiwan’s exports of electronic components 

surged further by 28.8% y-o-y in Jan-Sep, on top of the 

20.4% rise in 2020. The total value is on track to reach a 

record high of US$170bn for the full year of 2021.  

 

Key export markets: China (including Hong Kong SAR) is 

Taiwan’s largest export market of electronic components, 

accounting for a dominant share of 62%. Japan is the 

second largest export destination (19%), followed by South 

Korea (7%) and ASEAN (7%). All these four markets 

recorded strong growth of 20-40% y-o-y in Jan-Sep. 

 

Taiwan: Exports of electronic components 

Sources: CEIC, DBS Bank 

 

 

 

 

 

 

 

0% 20% 40% 60% 80% 100%

Fabless

Foundry

OSAT

IDM

China Taiwan South Korea

US Europe Japan

Others

(% of total revenue, 2015) 0

3

6

9

12

15

-20

-10

0

10

20

30

40

50

2019 2020 2021

Value (RHS) Growth

% YoY
USD bn



 

 

Asian Insights SparX 

Semiconductor 
 

   

 
  Page 31 

 

Taiwan: Exports of electronic components, 

by market 

 
Sources: CEIC, DBS Bank 

 

Taiwan: Production of electronic components 

 
Sources: CEIC, DBS Bank 

 

Production momentum remains strong, despite the recent 

COVID outbreak. Taiwan’s production of electronic 

components rose further by 18.7% y-o-y in Jan-Aug 2021, 

after gaining 19.5% in 2020.  The recent COVID outbreak in 

Taiwan had a moderate impact on its semiconductor supply 

chains. The major foundries including TSMC and UMC kept 

operations running smoothly, thanks to the adoption of 

automation technology, as well as the high standards on 

the  

cleanliness and safety of production environment. The 

disruption impact of COVID was mainly on the assembly 

and testing segments of the value chain, which have a 

relatively  

high reliance on labour inputs. King Yuan Electronics (KYEC),  

for instance, suspended production in June due to 

infections among its employees and quarantines of migrant 

workers.  

 

Production by product types: The production at 12-inch and 

above wafer fabs grew 22% y-o-y in 1H21, far outpacing the 

8-inch (9.4%) and 6-inch and below (6.2%). Production of 

DRAM chips also increased strongly by 10.2% y-o-y in 1H21.  

 

Taiwan: Semiconductor production, by product 

 
Sources: CEIC, DBS Bank 
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Massive capital spending underway. TSMC maintained its 

2021 capex plan of US$30bn in October after a sharp 

upgrade in April. This is a 74% y-o-y rise compared to 2020. 

The company plans to spend a total of US$100bn over a 

three-year period, to meet rising long-term demand in the 

areas of high-performance computing, digital 

transformation, 5G smartphone and automotive 

electronics. Likewise, UMC also maintained its 2021 capex 

plan of US$2.3bn in July, which implies a 130% y-o-y rise.  

 

Table: 2021 capex plans of Taiwanese foundries 

 January April July October 

 USDbn YoY 

growth 

USDbn YoY 

growth 

USDbn YoY 

growth 

USDbn YoY 

growth 

TSMC 25-28 45-63% 30 74% 30 74% 30 74% 

UMC 1.5 50% 2.3 130% 2.3 130% - - 

Source: Companies’ reports 

 

IC industry revenue on track to hit record highs. The total 

revenue of Taiwan’s IC industry stood at NT$3.2tn in 2020. 

According to the forecast by Industrial Technology Research 

Institute in August, IC industry revenue will grow 24.7% to a 

record NT$4tn in 2021.  

 

 

 

IC manufacturing is the largest segment, contributing 56% to 

total revenue. This is followed by design (26%), packaging 

(12%) and testing (5%). In 1H21, total revenue increased by 

28.3% y-o-y to NT$1.9tn. Growth was led by design (56.5% y-

o-y), followed by manufacturing (21.5%), testing (13.1%), and 

packaging (11%). 

 

 

Table: Taiwan’s IC industry revenue 

 
Source: Industrial Technology Research Institute (August forecast) 

 

Taiwan: Risks and challenges 

 

Geopolitical: The geopolitical tensions between China and 

the US could create collateral damage for Taiwan. Taiwan’s 

semiconductor foundries rely heavily on the US for the 

supply of chip design, IP cores, Electronic Design 

Automation (EDA) tools, and semiconductor equipment. As 

much as 80% of Taiwan’s IP imports is sourced from the US. 

As such, Taiwanese foundries are vulnerable to potential 

cuts of advanced technology supply by the US. Due to the 

US restriction on technology supply to Huawei, TSMC has 

been obliged to halt chip supply to Huawei since September 

2020. 

 

Competition: Many major countries are moving to build 

their domestic semiconductor supply chains, which will 

bring competition for Taiwanese foundries in the long run.  

 

 

 

 

The US passed the Innovation and Competition Act in June, 

which incorporates US$52bn spending on semiconductor 

production and research for the next five years. Seventeen 

EU countries signed a joint commitment in December 2020, 

to invest up to EUR145bn to develop the next generation 

semiconductor technologies. Meanwhile, South Korea 

unveiled its K-Semiconductor Strategy in May, pledging to 

provide greater financial and infrastructure support for its 

semiconductor industry. China is also working on a plan to 

develop the third-generation chips, which may involve a new 

round of tax incentives, state funding, and support for R&D 

and talent development. 

 

South Korea and the US are potential rivals. South Korea is 

currently the world’s largest producer of memory chips. 

Should the South Korean firms strengthen their foundry 

TWDbn YoY growth TWDbn YoY growth

Total 3,222 20.9% 4,019 24.7%

 Design 853 23.1% 1,195 40.1%

 Manufacturing 1,820 23.7% 2,211 21.4%

 -  Foundry 1,630 24.2% 1,928 18.3%

 Packaging 378 9% 419 11%

 Testing 172 11.1% 195 13.7%

2020 2021
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capabilities and broaden the product base, the competition 

facing Taiwanese foundries would increase. US firms also 

have the potential to make progress on chip production, 

given the US’s strong ecosystem in IC design, IP cores, EDA 

tools and semiconductor equipment, as well as the distinct 

advantage in energy cost. 

 

Environmental: Taiwan faces the challenge of unstable or 

shortage of power supply in the long term. The island is 

susceptible to the disruption impact from earthquake 

disasters and extreme weather events amid the ongoing 

global climate change. There is a long way to go for Taiwan 

to diversify its energy supply structure and to achieve the 

sustainability target. At present, more than 80% of its 

electricity generation is from fossil fuels, and 11% is from 

nuclear. The proportion of renewable energy remains very 

low at 5%.   

 

Vulnerability in the Global 
Semiconductor Value Chain 
 

Covid pandemic: The Covid pandemic has exposed the 

vulnerability of global production networks during crisis, 

prompting companies to strengthen their supply chains 

after the pandemic. According to a survey conducted by 

McKinsey in 2Q 2020, 93% of companies plan to increase 

the resilience of their supply chains after the pandemic, 

including dual sourcing of raw materials (53%), increasing 

inventory of critical products (47%), near-shoring (40%), and 

regionalizing supply chains (38%). 

 

The impact of Covid on global semiconductor supply chains 

is relatively moderate. Taiwan and South Korea, the world’s 

major chip production bases, have managed the Covid crisis 

relatively well and avoided serious disruptions in their 

supply chains. Still, considering the risks of other future 

shocks, the fact that global semiconductor production is 

highly concentrated in a handful of countries warrants a 

strategic review. 

 

China-US tensions: The geopolitical tensions between China 

and the US have also prompted companies to reassess their 

supply chains. A rising number of companies are seeking to 

adopt the ‘China+1’ strategy, maintaining China as their 

primary production base, while increasingly looking for 

additional production locations. A survey by PwC and 

AmCham in October 2019 showed that 64% of companies 

plan to diversify their supply bases due to the China-US 

trade dispute. 

 

Semiconductors are a focus area of China-US tensions. The 

US raised tariffs on the imports of China-made 

semiconductors during the first phase of the trade war in 

2018. It also restricted the supply of key technologies to 

Huawei and SMIC through the entity list. These measures 

affected the foreign semiconductor firms that produce in or 

export to China. TSMC, UMC, Samsung, SK Hynix, Intel, 

Micron all have production facilities in China. According to IC 

Insights, of the US$22.7bn worth of ICs manufactured in 

China in 2020, foreign companies produced US$14.4bn, 

accounting for 64%.  

 

Global semiconductor race: The major countries including 

China and the US are racing to increase semiconductor 

investments, in the context of the surge in global chip 

demand and growing importance of the semiconductor 

sector. In Southeast Asia, Thailand has also approved tax 

incentives for semiconductor investment in July, which 

grants a 10-year corporate income tax exemption for 

investment in wafer fabs, and an 8-year tax exemption for 

the assembly, testing, and advanced printed circuit board 

projects with machinery investment of at least THB1.5bn. 

Meanwhile, Vietnam has set ambitious targets for building a 

digital economy, increasing its GDP contribution to 20% by 

2025 and 30% by 2030. To achieve these targets, part of the 

plan is to shift into the high value-added electronics 

manufacturing, including semiconductors.  

 

Regional free trade: Free trade continues to be promoted in 

Asia. The Regional Comprehensive Economic Partnership 

(RCEP), which covers the ASEAN-10 countries, China, Japan, 

South Korea, Australia, and New Zealand, was signed in 

November 2020, and is expected to take effect next year. 

Measures under the RCEP, such as unified rules of origin 

and common rules on intellectual property, will help to 

lower the costs of sourcing and exports and reduce the 

uncertainties on high tech investment. This will make it 

easier for MNCs to build regional supply chains that 

leverage on each country’s advantages, e.g., setting up wafer 

fabrication in countries with mature manufacturing 

capabilities like Singapore, and setting up assembly and 

testing in countries with low labour costs like Vietnam.  

 

Semiconductor supply chains in ASEAN 
 

ASEAN has established a semiconductor manufacturing 

cluster over the past decades, through attracting foreign 

direct investments (FDI), promoting trade, and integrating 

into the global value chains. Of the world’s US$874bn worth 

of exports of electronic components in 2019, the ASEAN-6 

countries exported US$191bn, accounting for 22%. 

Singapore contributed the largest share of 10%, followed by 

Malaysia at 6%. From 2000 to 2019, electronic component 

exports from ASEAN registered a CAGR growth of 5.6%, with 

the fastest growth seen in Vietnam (25.5%), followed by the 

Philippines (7.4%) and Malaysia (5.9%).  

https://www.mckinsey.com/business-functions/operations/our-insights/resetting-supply-chains-for-the-next-normal
https://docisolation.prod.fire.glass/?guid=65071d11-ecfd-4eca-fe84-b176a6e07b9b
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Share in global exports of electronic components, 2019 

 
Sources: UNCTAD, DBS Bank 

 

Singapore is the most important semiconductor 

manufacturing base in this region. It is home to Micron’s 

global operations headquarters, three memory wafer fabs, 

and an assembly and test facility. It is also home to 

Infineon’s Asia Pacific headquarters, managing the key 

functions including R&D, supply chain, sales, and 

marketing. Meanwhile, GlobalFoundries and UMC both 

have fabs in Singapore, producing chips up to 40nm 

process. The large Outsourced Semiconductor Assembly 

and Test (OSAT) companies including Advanced 

Semiconductor Engineering (ASE) and Jiangsu Changjiang 

Electronics Technology (JCET) also have assembly and test 

facilities in Singapore. 

 

ASEAN: exports of electronic components, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources: UNCTAD, DBS 

 

Malaysia plays an important role in semiconductor 

assembly and testing. The leading IDMs like Intel, Micron 

and Texas Instruments have established assembly and test 

facilities in Malaysia. The major OSAT companies including 

ASE and Tongfu Microelectronics (TFME) have plants 

located in Penang. Many foreign semiconductor firms 

investing in ASEAN are from the US. South Korean and 

Taiwanese semiconductor firms have a smaller footprint in 

ASEAN than in China. TSMC, Samsung and SK Hynix have 

not yet established chip plants in this region. 
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Table: List of major foreign semiconductor firms in ASEAN and China 

Country Business model Companies Products/Services 

China 

IDM 
Intel, Texas Instruments 

Fab, Assembly, Test and 

Packaging (ATP)  

Samsung, SK Hynix, Micron Memory, ATP 
Foundry TSMC, UMC Fab 

OSAT ASE, Amkor, SPIL, Powertech ATP 

Singapore 

IDM 

Micron 
Global operation HQ, Memory, 

ATP 

Infineon 
Regional HQ, Smart 

manufacturing 

Foundry 
UMC Fab (130-40nm) 

GlobalFoundries Fab (600-40nm) 

OSAT ASE, JCET ATP 

Malaysia 
IDM 

Intel, Micron, Texas Instruments ATP 

Infineon Fab, ATP 

OSAT ASE, Amkor, TFME ATP 

Philippines 
IDM Texas Instruments ATP 

OSAT Amkor ATP 

Vietnam IDM Intel ATP 

Indonesia IDM Infineon Auto chips 

Sources: Companies’ websites, DBS Bank 

 
Expanding further into ASEAN? 
 
In order to evaluate the feasibility of moving further 

semiconductor manufacturing to ASEAN, we construct a 

transferability index. This is a weighted average of the z-

scores of 9 indicators, including labour cost, labour skills, 

electricity price, infrastructure, ICT adoption, 

macroeconomic stability, institutions, market size, and 

cross-border trade. In our view, a well-trained workforce, 

reliable power supply, and stable macro environment are 

particularly important for the semiconductor sector, which 

requires strict product quality control, large electricity 

consumption, and high fixed investment costs. 

 

Singapore scores the highest among the ASEAN-6 countries 

in our transferability index. It has strong human capital, 

first-class infrastructure, and a sound economic and 

institutional environment. Despite an aging population and 

high labour costs, the high automation rate in Singapore 

should help to contain the overall production costs. In 

addition, thanks to its comprehensive free trade network 

and superior geographic location, Singapore should 

continue to attract foreign semiconductor firms to set up 

headquarters to manage their regional operations and 

supply chains.  

 

 

 

Malaysia scores the second highest in ASEAN, with above-

average performance in most of the nine indicators. In 

addition to the existing chip assembly and testing, Malaysia 

is also well positioned to attract investment in chip 

fabrication and move up the semiconductor value chain in 

the long run. In the short term, however, the supply chain 

disruptions from the Covid pandemic may delay the 

process for foreign firms to expand semiconductor 

investment in Malaysia. 

 

Other ASEAN countries are underperformers. Indonesia 

has advantages in labour and electricity cost and market 

size, but it lags in other indicators. Vietnam’s advantages are 

primarily labour costs and ICT adoption. To establish 

semiconductor supply chains in these countries, it still 

requires significant progress in education and 

infrastructure investments as well as economic and 

institutional reforms. Nonetheless, the labour cost 

advantage of these countries may provide an opportunity 

for them to attract FDIs in chip assembly and testing. This 

segment of the semiconductor value chain requires 

relatively large amounts of labour input and attaches 

importance to the labour cost factor. 
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Table: Transferability index  
 

 
Source: CEIC, International Labour Organization, World Bank, World Economic Forum, DBS Bank 

Notes: Transferability index is the weighted average of the z-scores of 9 indicators. Redder colors represent higher z-scores and greater transferability. 

Data on labor skill, infrastructure, ICT adoption, macroeconomic stability, institution and market size are from WEF’s Global Competitiveness Index 

(2019). Electricity cost and cross-border trade are from World Bank’s Ease of Doing Business Index (2019). Labor cost refers to the average monthly 

earnings in manufacturing sector in US dollars (ILO, CEIC, latest year).  

 

American firms currently play a major role in investing in 

the semiconductor sector in ASEAN. They are able to 

expand the existing production capacity in the short term 

to meet the increase in the region’s chip demand. 

GlobalFoundries  

 

had already announced in June that it is further investing 

US$4bn to construct a new fab in Singapore to meet the 

increase in chip demand.  

 

South Korean and Taiwanese semiconductor firms are 

more likely to invest in ASEAN in the longer term. Their 

production facilities are mainly located in their home 

countries and China at present, which suggests the need 

for decentralization in the context of the pandemic and 

China-US tensions. TSMC has already announced last year 

to invest US$12bn to build a 5nm fab in the US. Samsung 

also confirmed a plan to build a US$17bn chip plant in the 

US. More recently, TSMC said that it will build its first chip 

facility in Japan, focusing on 22nm and 28nm technology. 

The company is also reportedly considering a plant in 

Germany, which would be its first in Europe. It will not be 

surprising to see South Korean and Taiwanese 

semiconductor firms expand their footprints to ASEAN in 

the years ahead.  

 

 

Mergers & Acquisitions  
 

Disruptions to supply chain to hasten M&A/privatisation. In 

the technology space, the shift in supply chain – out of 

China to other ASEAN countries or back to the US to avoid 

the hefty tariffs - coupled with the current chip shortage 

and pandemic issues, are taking a toll on manufacturing 

firms. Many technology companies have manufacturing 

plants in China, the factory to the world. However, the onset  

 

of the US-China trade war, and now the COVID-19 

pandemic, has  

 

underscored the need to shift supply chains out of China 

and diversify risks. Many manufacturers are rethinking their 

supply sources, and want a balance between efficiencies, 

resilience, costs, and diversifying their production networks 

instead of relying on a limited number of suppliers. Shifting 

their supply chains to other ASEAN countries or back to the 

US are some options. However, this process would take 

time and not all manufacturing processes can be easily 

transferred out of China. 

 

The M&A or privatisation route could be an option to 

consider. It does make economic sense for technology 

companies to adopt the M&A route as some of these 

companies may have common customers, provide similar 

services, or manufacture similar products. Synergistic 

acquisitions can also offer other significant benefits such as 

economies of scale and increased market share. 

Furthermore, delisting can also lead to cost savings from 

compliance and associated costs relating to listing 

requirements and regular disclosures. These resources 

could be channeled to their business operations instead. 

 

Growing M&A deals. According to data compiled from 

Bloomberg, M&A values in the semiconductor industry 

(targets and acquirers) surged 463.5% y-o-y to US$190bn in 

2015. We believe that this indicates the industry’s growth, 

potential, and increased competitiveness. In recent years, 

though the value of deals has trended down, the deal count 

remains high. In fact, 92.6% of M&A deals involved smaller 

companies with deal sizes below US$500mn during the 

2015 to September 2021 period. 

 

Labor cost Labor skill Electricity cost Infrastructure ICT adoption
Macroeconomic 

stability
Institution Market size

Cross-border 

trade

Transferability 

index

China

India

Indonesia

Malaysia

Philippines
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South Korea

Taiwan

Thailand

Vietnam
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Global M&A in the Semiconductor Sector*  

 
Source: Bloomberg Finance L.P., DBS Bank 

*Includes targets and acquirers that are semiconductor companies 

 

In the last two years, there have been several mega deals 

announced. Examples include AMD-Xilinx, Western Digital-

Kioxia, and Analog Devices-Maxim Integrated. The larger 

firms are joining forces to expand and/or improve their 

product offering and customer base as the industry takes 

off. However, due to the size of these deals and regulatory 

complexity and compliance, many of these deals are still 

pending approvals and due diligence. 

 

Mega Deals Announced in 2020-2021 

Date* Target Acquirer 
Size 

(USD’bn) 
Status 

Oct’20 Xilinx AMD 34.1 Pending 

Aug’21 Kioxia 
Western 

Digital 
>20 Pending 

Jul’20 
Maxim 

Integrated 

Analog 

Devices 
19.8 Completed 

Sep’20 ARM NVIDIA 17.6 Pending 

Oct’20 

Intel’s 

memory 

chip unit 

SK Hynix 9.0 Pending 

Oct’20 Inphi 
Marvell 

Tech 
8.9 Completed 

Source: Bloomberg Finance L.P., DBS Bank 

*Date of announcement 

 

Deal Size Breakdown from 2015 to September 2021 

Deal Size 

(USD’bn) 

Number 

of Deals 
% of Deals 

Value 

(USD’bn) 

0 – 500mn 2,180 92.6 98.9 

500mn – 1bn 69 2.9 48.3 

1bn – 5bn 62 2.6 145.8 

5bn – 10bn 18 0.8 138.1 

>10bn 26 1.1 735.2 

Total 2,355  1,166.3 

Source: Bloomberg Finance L.P., DBS Bank 

*Includes targets and acquirers that are semiconductor companies 

 

Since 2015, the median price-to-earnings (PE) multiple paid 

for the target’s net income is 27.6x.  

 

Valuation of the Deals from 2015 to September 2021 

Target Multiples Median (x) 

Free Cash Flow 53.0 

Net Income 27.6 

EBIT 27.5 

EBITDA 14.7 

Book Value 2.6 

Revenue 2.1 

Enterprise Value 1.2 

Source: Bloomberg Finance L.P., DBS Bank 

 

Over in Singapore, there were a handful of technology 

companies that were privatised or acquired in the past one 

year. Sunningdale Tech, Hi-P International and Cheung Woh 

Technologies were privatised at 16.8x forward PE (40x 

historical) for Sunningdale and 20x PE, both forward and 

historical, for Hi-P. Cheung Woh was loss-making. CEI Ltd 

was acquired by semiconductor play, AEM Holdings at 15.6x 

PE. Another semiconductor stock, UMS Holdings, has 

increased its stake in JEP Holdings. Fu Yu Corporation saw 

the entry of a strategic investor with a 29.8% stake. 

 

Potential targets within the Singapore semiconductor 

space. Within the Singapore technology space, we expect 

M&A deals to remain robust. Potential targets include UMS 

Holdings. UMS can be both a predator and prey. Over the 

last few years, UMS has invested into other businesses 

including JEP Holding (a precision engineering business), 

Starke Singapore (a non-ferrous metal specialist), Kalf 

Engineering (a water and chemical engineering solutions 

company), and All Star Fortress Sdn Bhd (an aerospace 

component manufacturer). New avenues of growth outside 

the semiconductor space could help drive a re-rating of its 

share price.  

 

UMS is also a potential takeover target. UMS has only one 

large shareholder with a 20% stake. With its entrenched 
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relationship with US-listed Applied Materials Inc (AMAT), 

consistently strong cash flows and net cash position, we see 

UMS as an attractive takeover target. 

 

Cash is king. Cash-rich technology companies could also be 

an attractive takeover target as the cash they have can be 

used by the acquirer to fund the acquisition. One such 

example is Sunright Limited. Sunright provides test and 

burn-in services for some of the leading semiconductor and 

electronics manufacturers. Cash as at July 2021 amounts to 

S$97.9m, which accounts for a whopping 170% of its 

current market capitalisation.  

 

Another cash-rich company is ASTI Holdings Limited. Its key 

business segment includes semiconductor equipment 

solutions, semiconductor manufacturing services, 

semiconductor packaging solutions and equipment 

contract manufacturing services. Cash as at June 2021 

accounts for 128% of its current market capitalisation. 

 

Another example is Avi-Tech Electronics Limited, which is a 

provider for burn-in services, manufacturing, and printed 

circuit board assembly (PCBA) services, and engineering 

services for the semiconductor, electronics, and life 

sciences industry. Cash as at June 2021 accounts for 55% of 

current market capitalisation. 

 

All three examples have very low trading liquidity, which is 

another driving factor for M&A. 

 

 

Stock Picks 
 

In the foundry space, we like: 

Taiwan Semiconductor Manufacturing Company (BUY, TP: 

NT$710; US$140)  

TSMC is the best proxy to ride the long-term secular 

uptrend in semiconductor market. As the linchpin of the 

semiconductor industry, it is staying at the forefront of next- 

generation, leading- edge process technologies. Its 

emphasis on R&D and continuous migration to more 

advance nodes will further cement its market leadership, 

leading to strong revenue growth and profitability as well as 

better navigation through boom and bust cycles. 

 

United Microlectronics Corporation (BUY; NT$80; US$15)  

UMC is a value proxy to semiconductor growth, trading 

below mean valuations as market has yet to fully appreciate 

the turnaround of the company to deliver strong earnings 

growth. Its disciplined capex strategy and focus on mature 

nodes, particularly 28nm, put it in a great position to take 

advantage of the chip shortage. 

 

Other semiconductor picks include AEM Holdings, UMS 

Holdings, Frencken Group and Inari Amertron. 

 

AEM Holdings (BUY, TP: S$4.98) 

AEM is a key beneficiary of the semiconductor upcycle and 

we believe the ongoing semiconductor chip shortage 

reaffirms our view of the strength in demand from these 

structural trends. Despite the strong momentum in the 

semiconductor industry and its position as one of the top 

beneficiaries, AEM has underperformed its peers, mainly 

due to a pushback in new orders in 1H21. 

 

UMS Holdings (BUY, TP: S$1.74) 

UMS is in a sweet spot to ride on strong global chip 

demand, on the back of the acceleration of 5G, AI, and 

other technology-driven developments. The recent chip 

shortage is another positive factor for this chip equipment 

maker.  

 

Frencken Group (BUY, TP: S$2.65) 

Frencken’s strong presence in various key segments – 

Automotive, Analytical & Life Sciences, Medical, 

Semiconductor, Industrial Automation- has provided 

diversification benefits as well as resilience and stability. Its 

growing semiconductor division, which accounted for 38% 

of 1H21 revenue, up from 30% in FY20 and c.20% in FY19, is 

the key growth driver. 

 

Inari Amertron (BUY, TP: RM4.30) 

Inari is principally involved in back-end semiconductor 

packaging services, which comprise mainly backend wafer 

processing, package assembly and RF final testing. Key 

customer Broadcom has signed multi-year agreements with 

a leading US smartphone manufacturer to supply RF chips 

up to 2023. This provides certainty that Broadcom (and 

hence, Inari’s RF segment) will remain involved in the supply 

chain for 5G components. We are optimistic that Inari’s key 

RF segment will continue to grow strongly in FY22-23 (20-

52% y-o-y), driven by increased RF content in 5G 

smartphones as well as rising penetration of 5G 

smartphones over time. 

 

https://www.dbs.com/insightsdirect/company/TR4295891425
https://www.dbs.com/insightsdirect/company/TR4295891102
https://www.dbs.com/insightsdirect/company/TR4295887642
https://www.dbs.com/insightsdirect/company/TR4295887458
https://www.dbs.com/insightsdirect/company/TR4295888020
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YTD Relative Price Performance 

 
Source: Thomson Reuters; DBS Bank 

 

 

Key Statistics for Stock Pick  

 
 
Source: Thomson Reuters; DBS Bank 
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TSMC (NT$) 602.00 710.00 18% 561,960   BUY 30.1 26.2 22.2 0.2 0.2 0.0 8.4 0.3 34% -11% 14%

UMC (NT$) 62.50 88.00 41% 27,950     BUY 25.9 13.8 12.1 0.9 0.1 0.0 3.2 0.2 103% -13% 33%

Inari Amertron (RM) 3.92 4.30 10% 3,468 BUY 81.6 39.7 34.0 105.8 16.7 2.8 10.5 25.6 63% -2% 43%

AEM Holdings (S$) 4.22 4.98 18% 882 BUY 11.9 15.3 11.6 -22.0 31.6 1.6 5.5 28.6 31% -11% 22%

Frencken (S$) 2.25 2.65 18% 712 BUY 22.4 14.9 13.1 31.3 13.4 2.0 2.9 17.0 132% -11% 70%

UMS Holdings (S$) 1.30 1.73 33% 514 BUY 19.1 12.2 10.2 56.9 18.9 2.7 2.8 21.2 70% -9% 50%

Average 31.8 20.3 17.2 28.8 13.5 1.5 5.5 15.5
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Valuation – Forward PE Band 

TSMC UMC 

  
AEM UMS 

  
Frencken Inari 

  
 
Sources: Bloomberg Finance L.P., DBS Bank 
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APPENDIX 

 
Semiconductor Ecosystem 

 
 

 

 

 

 

 

 

 

 

 

 
Sources: SIA, DBS Bank 

 

Chip design is skill intensive with high R&D costs, which typically account for 25% of Fabless companies’ revenue 

Fabrication is capital intensive because of facility and equipment costs 

Assembly is labour intensive with lower profit margins 
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Semiconductor Business Models  

 

 

 
 

 

 

 

 
Source: Trendforce, DBS Bank 

 
Taiwan’s dominance in the semiconductor value 

chain 

 

Foundries – TSMC and UMC dominate. TSMC is the world’s 

largest chip foundry, accounting for about half of global 

total revenue. The company is capable to produce chips at 

the most advanced process node of 5nm currently and 

plans to enter the mass production of 3nm chips in 2H 

2022. UMC is the third largest foundry in the global market, 

just after TSMC and South Korea’s Samsung. Powerchip 

Semiconductor (PSMC) and Vanguard International 

Semiconductor (VIS) also rank among the global top 10 

foundries.  

 

 

 

 

OSAT – Six Taiwanese names are on the global top 10 list of 

OSAT companies. ASE is the largest player, accounting for 

more than 20% of global total revenue in the OSAT space. 

This is followed by Siliconware Precision Industries (SPIL) 

and Powertech Technology (PTI), and the smaller players 

including King Yuan Electronics (KYEC), Chipbond and 

ChipMOS.  

 

Fabless – MediaTek is the largest fabless company in 

Taiwan. It ranks No. 4 in the global market. Novatek and 

Realtek are in the global top 10 fabless list as well.  

 

 

R&D Fabless Foundry OSAT Distribution

Fabless Foundry OSAT IDM 

Qualcomm  

Broadcom 

Nvidia 

AMD 

Xilinx 

Marvell 

MediaTek 

Novatek 

Realtek 

TSMC 

UMC  

PSMC 

VIS 

GlobalFoundries 

Samsung 

DB Hitek 

SMIC  

Hua Hong 

ASE 

SPIL 

Powertech 

TSHT 

KYEC 

ChipMOS 

Chipbond 

Amkor 

JCET 

TFME 

Intel 

Micron  

Texas Instruments 

Analog Devices 

Microchip 

Samsung 

SK Hynix 

Toshiba 

Sony 

Fujitsu 

Hitachi 

Mitsubishi 

IDM (Integrated Device Manufacturer) 
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Top 10 foundries in 2Q21 

 
Source: TrendForce, DBS Bank 

Top 10 OSAT companies in 2Q21 

 
Source: TrendForce, DBS Bank 

Top 10 fabless companies in 2Q21 

 
Source: TrendForce, DBS Bank 
  

Rank Company HQ Revenue, USDmn QoQ growth Market share

1 TSMC Taiwan 13,300 3.1% 52.9%

2 Samsung Korea 4,334 5.5% 17.3%

3 UMC Taiwan 1,819 8.5% 7.2%

4 GlobalFoundries US 1,522 17.0% 6.1%

5 SMIC China 1,344 21.8% 5.3%

6 Huahong China 658 9.7% 2.6%

7 PSMC Taiwan 459 18.3% 1.8%

8 VIS Taiwan 363 11.1% 1.4%

9 Tower Israel 362 4.3% 1.4%

10 DB Hitek Korea 245 12.0% 1.0%

Rank Company HQ Revenue, USDmn YoY growth Market share

1 ASE Taiwan 1,863 35.1% 23.7%

2 Amkor US 1,407 19.9% 17.9%

3 JCET China 1,099 25.0% 14.0%

4 SPIL Taiwan 931 2.3% 11.8%

5 PTI Taiwan 742 14.3% 9.4%

6 TFME China 591 68.3% 7.5%

7 Hua Tian China 467 64.7% 5.9%

8 KYEC Taiwan 274 6.8% 3.5%

9 ChipMOS Taiwan 251 38.4% 3.2%

10 Chipbond Taiwan 251 49.6% 3.2%

Rank Company HQ Revenue, USDmn YoY growth

1 Qualcomm US 6,472 70.0%

2 Nvidia US 5,843 68.8%

3 Broadcom US 4,954 19.2%

4 MediaTek Taiwan 4,489 98.8%

5 AMD US 3,850 99.3%

6 Novatek Taiwan 1,219 96.0%

7 Marvell US 995 38.9%

8 Xilinx US 879 20.9%

9 Realtek Taiwan 834 44.0%

10 Dialog UK 318 5.1%
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Semiconductor Geographic Distribution  

 

 

 

 

 

 

 

 

 

 

 
Sources: SIA, DBS Bank

 
Geographic distribution of semiconductor supporting activities 

(% of value added, 2019) 

Sources: SIA, DBS Bank
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Semiconductor Technologies 
 

DRAM: “short-term” memory for computing services 

 

 

 

 

 

 

 

 

 

DRAM chips are needed in all computing devises to 

temporarily store data that is being processed.  

 

It is a commodity and prices tend to fluctuate.  High capital 

investments for fabs with technology nodes having very 

short lifetimes, and profitability requires maintaining pace 

with technology leader Samsung. 

 

As a result, the industry has consolidated significantly over 

the past 15-years, from top eight players with a combined 

share of 97% in 2005 to top three leading vendors 

(Samsung, SK Hynix, and Micron) representing over 94% of 

total market, based on DRAM revenue of US$65bn in 2020.  

 

 Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, “Forecast: DRAM Market Statistics, Supply and 

Demand, Worldwide, 2018-2025, 3Q21 Update, Andrew Norwood, 27 

September 2021 

 

NAND: “long-term” memory for computing services 

 

 

 

 

 

 

 

 

 

 

Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Forecast: NAND Flash Market Statistics, Supply 

and Demand, Worldwide, 2018-2025, 3Q21 Update, Joseph Unsworth, 

et al, 1 October 2021. 

 

 

 

 

 

 

NAND flash memory chips are the “long-term” memory for 

most computing devices – the modern version of hard disk 

drives.  

 

Similar to DRAM, NAND is also a commodity where 

economies of scale is key. Vendors of both typically operate 

as IDMs as well.  

 

NAND revenue totalled US$53bn in 2020. The market is 

essentially dominated by six leading vendors, namely 

Samsung, Kioxia, Western Digital, Micron, SK Hynix, and 

Intel, controlling almost 100% of All Densities of NAND 

Flash of 460.3bn GB that was shipped in 2020. 

China is trying to penetrate the NAND market through 

Yangtze Memory Technologies, which was founded in 2016. 
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Analog ICs: the connection to the physical world 

 

 

 

 

 

 

 

 

 

 

 

  Charts/graphics created by DBS Bank based on Gartner research. 

Source: Gartner, Inc., Semiconductor Forecast Database, Worldwide, 

3Q21 Update, Ben Lee, et al,4 October 2021. 

Digital ICs operate only with 0s and 1s, while Analog ICs 

interact with the physical world by generating or 

transforming signals, from electricity to radio waves or light. 

For instance, it allows us to charge a battery, drive an 

electric motor, make phone calls (access radio waves) or 

listen to Spotify. 

 

Unlike Digital ICs, Analog IC vendors do not depend on 

shrinking production processes (nodes), under much less 

pressure to invest in expensive cutting-edge manufacturing 

equipment. They depend on domain expertise because 

their products are designed for specific tasks in specific 

markets and various physical domains.  

 

Therefore, the market is far less concentrated than the 

memory chip or processor market. Top 10 leading analog 

IC suppliers had a combined market share of only c.62% 

based on 2020 Analog IC total revenue of c.US$57bn. 

 

Processor Architectures 

General-purpose processors are often called central 

processing units (CPU) or application processing units 

(APUs). Processors fall under the “micro” category and 

they are the brain of any computing device.  

 

x86 in laptops, desktops and servers. Most laptops and 

PCs are relying on a x86-based CPU. Only US-based Intel, 

AMD, and Taiwan-based VIA Technologies hold the 

patents to produce x86. Microsoft Windows was 

designed for x86-based processors and Microsoft and 

Intel have relied on each other’s success since the 1980s. 

China is looking for “homegrown” alternatives through 

Zhaoxin – a JV between Shanghai Municipal Government 

and VIA Technologies. Zhaoxin CPUs are several years 

behind the x86 but play a key role in China’s “3-5-2 

program” (replacing all foreign PCs and software used by 

the government by 2023). In 2020, HP started selling PCs 

with Zhaoxin CPUs in China 

ARM for the mobile world. ARM-based processors power 

smartphones, tables, and the Internet of Things (IoT). It 

was developed and licensed by ARM Limited in the UK, 

which was bought by Japanese SoftBank in 2016. While 

Intel (IDM) and AMD (fabless) develop and sell CPUs, ARM 

develops “blueprints” (IP) that other chip designers such as 

Apple, Huawei, and Samsung, use to develop and sell their 

own processors based on ARM’s IP. While ARM has R&D in 

the US, most of their IPs are UK origin, hence Huawei still 

has access to ARM’s IP. This might change in the future if 

Nvidia (US-based fabless company) obtains approval to 

buy ARM from SoftBank (acquisition proposed in Sept-

2020). 

 

In addition,  ARM is going beyond the mobile realm – the 

fast super-computer, Fugaku in Japan, is based on ARM’s 

IP. Apple also announced in 2020 that it would develop 

ARM-based CPUs for its laptops and workstations.   
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DBS Bank recommendations are based on an Absolute Total Return* Rating system, defined as follows: 

STRONG BUY (>20% total return over the next 3 months, with identifiable share price catalysts within this time frame) 

BUY (>15% total return over the next 12 months for small caps, >10% for large caps) 

HOLD (-10% to +15% total return over the next 12 months for small caps, -10% to +10% for large caps) 

FULLY VALUED (negative total return, i.e.,  > -10% over the next 12 months) 

SELL (negative total return of > -20% over the next 3 months, with identifiable share price catalysts within this time frame) 

*Share price appreciation + dividends 

 

Completed Date:  9 Nov 2021 22:11:56  (SGT) 

Dissemination Date: 9 Nov 2021  22:44:53   (SGT)  

 

Sources for all charts and tables are DBS Bank unless otherwise specified. 

 

GENERAL DISCLOSURE/DISCLAIMER  

This report is prepared by DBS Bank Ltd. This report is solely intended for the clients of DBS Bank Ltd, DBS Vickers Securities (Singapore) Pte 

Ltd, its respective connected and associated corporations and affiliates only and no part of this document may be (i) copied, photocopied or 

duplicated in any form or by any means or (ii) redistributed without the prior written consent of DBS Bank Ltd.      

 

The research set out in this report is based on information obtained from sources believed to be reliable, but we (which collectively refers to 

DBS Bank Ltd, its respective connected and associated corporations, affiliates and their respective directors, officers, employees and agents 

(collectively, the “DBS Group”) have not conducted due diligence on any of the companies, verified any information or sources or taken into 

account any other factors which we may consider to be relevant or appropriate in preparing the research.  Accordingly, we do not make any 

representation or warranty as to the accuracy, completeness or correctness of the research set out in this report. Opinions expressed are 

subject to change without notice. This research is prepared for general circulation. Any recommendation contained in this document does 

not have regard to the specific investment objectives, financial situation and the particular needs of any specific addressee. This document 

is for the information of addressees only and is not to be taken in substitution for the exercise of judgement by addressees, who should 

obtain separate independent legal or financial advice. The DBS Group accepts no liability whatsoever for any direct, indirect and/or 

consequential loss (including any claims for loss of profit) arising from any use of and/or reliance upon this document and/or further 

communication given in relation to this document. This document is not to be construed as an offer or a solicitation of an offer to buy or sell 

any securities. The DBS Group, along with its affiliates and/or persons associated with any of them may from time to time have interests in 

the securities mentioned in this document. The DBS Group, may have positions in, and may effect transactions in securities mentioned 

herein and may also perform or seek to perform broking, investment banking and other banking services for these companies. 

 

Any valuations, opinions, estimates, forecasts, ratings or risk assessments herein constitutes a judgment as of the date of this report, and 

there can be no assurance that future results or events will be consistent with any such valuations, opinions, estimates, forecasts, ratings or 

risk assessments. The information in this document is subject to change without notice, its accuracy is not guaranteed, it may be incomplete 

or condensed, it may not contain all material information concerning the company (or companies) referred to in this report and the DBS 

Group is under no obligation to update the information in this report. 

 

This publication has not been reviewed or authorized by any regulatory authority in Singapore, Hong Kong or elsewhere. There is no 

planned schedule or frequency for updating research publication relating to any issuer.   

 

The valuations, opinions, estimates, forecasts, ratings or risk assessments described in this report were based upon a number of estimates 

and assumptions and are inherently subject to significant uncertainties and contingencies. It can be expected that one or more of the 

estimates on which the valuations, opinions, estimates, forecasts, ratings or risk assessments were based will not materialize or will vary 

significantly from actual results. Therefore, the inclusion of the valuations, opinions, estimates, forecasts, ratings or risk assessments 

described herein IS NOT TO BE RELIED UPON as a representation and/or warranty by the DBS Group (and/or any persons associated with 

the aforesaid entities), that: 

 

(a)  such valuations, opinions, estimates, forecasts, ratings or risk assessments or their underlying assumptions will be achieved, and 

(b) there is any assurance that future results or events will be consistent with any such valuations, opinions, estimates, forecasts, ratings or 

risk assessments stated therein. 
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Please contact the primary analyst for valuation methodologies and assumptions associated with the covered companies or price targets. 

 

Any assumptions made in this report that refers to commodities, are for the purposes of making forecasts for the company (or companies) 

mentioned herein. They are not to be construed as recommendations to trade in the physical commodity or in the futures contract relating 

to the commodity referred to in this report.  

 

DBSVUSA, a US-registered broker-dealer, does not have its own investment banking or research department, has not participated in any 

public offering of securities as a manager or co-manager or in any other investment banking transaction in the past twelve months and does 

not engage in market-making.   

 

ANALYST CERTIFICATION 

The research analyst(s) primarily responsible for the content of this research report, in part or in whole, certifies that the views about the 

companies and their securities expressed in this report accurately reflect his/her personal views. The analyst(s) also certifies that no part of 

his/her compensation was, is, or will be, directly or indirectly, related to specific recommendations or views expressed in the report. The 

research analyst (s) primarily responsible for the content of this research report, in part or in whole, certifies that he or his associate1 does 

not serve as an officer of the issuer or the new listing applicant (which includes in the case of a real estate investment trust, an officer of the 

management company of the real estate investment trust; and in the case of any other entity, an officer or its equivalent counterparty of 

the entity who is responsible for the management of the issuer or the new listing applicant) and the research analyst(s) primarily 

responsible for the content of this research report or his associate does not have financial interests2  in relation to an issuer or a new 

listing applicant that the analyst reviews.  DBS Group has procedures in place to eliminate, avoid and manage any potential conflicts of 

interests that may arise in connection with the production of research reports.  The research analyst(s) responsible for this report operates 

as part of a separate and independent team to the investment banking function of the DBS Group and procedures are in place to ensure 

that confidential information held by either the research or investment banking function is handled appropriately.  There is no direct link of 

DBS Group's compensation to any specific investment banking function of the DBS Group. 

 

COMPANY-SPECIFIC / REGULATORY DISCLOSURES  

1. DBS Bank Ltd, DBS HK, DBS Vickers Securities (Singapore) Pte Ltd (''DBSVS'') or their subsidiaries and/or other affiliates have a 

proprietary position in AEM Holdings , recommended in this report as of 30 Sep 2021. 

 

2. Neither DBS Bank Ltd nor DBS HK market makes in equity securities of the issuer(s) or company(ies) mentioned in this Research 

Report.  

 

Compensation for investment banking services: 

3. DBSVUSA does not have its own investment banking or research department, nor has it participated in any public offering of securities 

as a manager or co-manager or in any other investment banking transaction in the past twelve months. Any US persons wishing to 

obtain further information, including any clarification on disclosures in this disclaimer, or to effect a transaction in any security 

discussed in this document should contact DBSVUSA exclusively.            

 

Disclosure of previous investment recommendation produced: 

4. DBS Bank Ltd, DBS Vickers Securities (Singapore) Pte Ltd (''DBSVS''), their subsidiaries and/or other affiliates may have published other 

investment recommendations in respect of the same securities / instruments recommended in this research report during the 

preceding 12 months. Please contact the primary analyst listed on page 1 of this report to view previous investment recommendations 

published by DBS Bank Ltd, DBS Vickers Securities (Singapore) Pte Ltd (''DBSVS''), their subsidiaries and/or other affiliates in the 

preceding 12 months.      

 

 
1 An associate is defined as (i) the spouse, or any minor child (natural or adopted) or minor step-child, of the analyst; (ii) the trustee of a trust 

of which the analyst, his spouse, minor child (natural or adopted) or minor step-child, is a beneficiary or discretionary object; or (iii) another 

person accustomed or obliged to act in accordance with the directions or instructions of the analyst.   

2 Financial interest is defined as interests that are commonly known financial interest, such as investment in the securities in respect of an 

issuer or a new listing applicant, or financial accommodation arrangement between the issuer or the new listing applicant and the firm or 

analysis.  This term does not include commercial lending conducted at arm's length, or investments in any collective investment scheme 

other than an issuer or new listing applicant notwithstanding the fact that the scheme has investments in securities in respect of an issuer 

or a new listing applicant.   



 

 

Asian Insights SparX 

Semiconductor 
 

   

 
  Page 49 

 

 

RESTRICTIONS ON DISTRIBUTION  

General This report is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or 

resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, 

availability or use would be contrary to law or regulation. 

 

Australia This report is being distributed in Australia by DBS Bank Ltd, DBS Vickers Securities (Singapore) Pte Ltd (“DBSVS”) or 

DBSV HK. DBS Bank Ltd holds Australian Financial Services Licence no. 475946. 

 

DBS Bank Ltd, DBSVS and DBSV HK are exempted from the requirement to hold an Australian Financial Services 

Licence under the Corporation Act 2001 (“CA”) in respect of financial services provided to the recipients. Both DBS 

and DBSVS are regulated by the Monetary Authority of Singapore under the laws of Singapore, and DBSV HK is 

regulated by the Hong Kong Securities and Futures Commission under the laws of Hong Kong, which differ from 

Australian laws. 

 

Distribution of this report is intended only for “wholesale investors” within the meaning of the CA. 

 

Hong Kong This report has been prepared by a person(s) who is not licensed by the Hong Kong Securities and Futures 

Commission to carry on the regulated activity of advising on securities in Hong Kong pursuant to the Securities and 

Futures Ordinance (Chapter 571 of the Laws of Hong Kong). This report is being distributed in Hong Kong and is 

attributable to DBS Bank (Hong Kong) Limited (''DBS HK''), a registered institution registered with the Hong Kong 

Securities and Futures Commission to carry on the regulated activity of advising on securities pursuant to the 

Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong). DBS Bank Ltd., Hong Kong Branch is a 

limited liability company incorporated in Singapore. 

 

For any query regarding the materials herein, please contact Carol Wu (Reg No. AH8283) at dbsvhk@dbs.com 

 

This report is being distributed in Hong Kong by DBS Bank Ltd, DBS Bank (Hong Kong) Limited and DBS Vickers 

(Hong Kong) Limited, all of which are registered with or licensed by the Hong Kong Securities and Futures 

Commission to carry out the regulated activity of advising on securities.  DBS Bank Ltd., Hong Kong Branch is a 

limited liability company incorporated in Singapore. 

 

Indonesia This report is being distributed in Indonesia by PT DBS Vickers Sekuritas Indonesia.  

 

Malaysia This report is distributed in Malaysia by AllianceDBS Research Sdn Bhd ("ADBSR"). Recipients of this report, 

received from ADBSR are to contact the undersigned at 603-2604 3333 in respect of any matters arising from or in 

connection with this report. In addition to the General Disclosure/Disclaimer found at the preceding page, 

recipients of this report are advised that ADBSR (the preparer of this report), its holding company Alliance 

Investment Bank Berhad, their respective connected and associated corporations, affiliates, their directors, officers, 

employees, agents and parties related or associated with any of them may have positions in, and may effect 

transactions in the securities mentioned herein and may also perform or seek to perform broking, investment  

banking/corporate advisory and other services for the subject companies. They may also have received 

compensation and/or seek to obtain compensation for broking, investment banking/corporate advisory and other 

services from the subject companies. 

 
Wong Ming Tek, Executive Director, ADBSR 
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Singapore This report is distributed in Singapore by DBS Bank Ltd (Company Regn. No. 196800306E) or DBSVS (Company 

Regn No. 198600294G), both of which are Exempt Financial Advisers as defined in the Financial Advisers Act and 

regulated by the Monetary Authority of Singapore. DBS Bank Ltd and/or DBSVS, may distribute reports produced 

by its respective foreign entities, affiliates or other foreign research houses pursuant to an arrangement under 

Regulation 32C of the Financial Advisers Regulations. Where the report is distributed in Singapore to a person who 

is not an Accredited Investor, Expert Investor or an Institutional Investor, DBS Bank Ltd accepts legal responsibility 

for the contents of the report to such persons only to the extent required by law. Singapore recipients should 

contact DBS Bank Ltd at 6327 2288 for matters arising from, or in connection with the report. 

 

Thailand This report is being distributed in Thailand by DBS Vickers Securities (Thailand) Co Ltd.  

 

United 

Kingdom 

This report is produced by DBS Bank Ltd which is regulated by the Monetary Authority of Singapore.  

 

This report is disseminated in the United Kingdom by DBS Vickers Securities (UK) Ltd, ("DBSVUK"). DBSVUK is 

authorised and regulated by the Financial Conduct Authority in the United Kingdom.  

 

In respect of the United Kingdom, this report is solely intended for the clients of DBSVUK, its respective connected 

and associated corporations and affiliates only and no part of this document may be (i) copied, photocopied or 

duplicated in any form or by any means or (ii) redistributed without the prior written consent of DBSVUK. This 

communication is directed at persons having professional experience in matters relating to investments. Any 

investment activity following from this communication will only be engaged in with such persons. Persons who do 

not have professional experience in matters relating to investments should not rely on this communication. 

 

Dubai 

International 

Financial 

Centre  

This research report is being distributed by DBS Bank Ltd., (DIFC Branch) having its office at units 608 - 610, 6th 

Floor, Gate Precinct Building 5, PO Box 506538, DIFC, Dubai, United Arab Emirates. DBS Bank Ltd., (DIFC Branch) is 

regulated by The Dubai Financial Services Authority. This research report is intended only for professional clients 

(as defined in the DFSA rulebook) and no other person may act upon it. 

 

United Arab 

Emirates 

This report is provided by DBS Bank Ltd (Company Regn. No. 196800306E) which is an Exempt Financial Adviser as 

defined in the Financial Advisers Act and regulated by the Monetary Authority of Singapore. This report is for 

information purposes only and should not be relied upon or acted on by the recipient or considered as a 

solicitation or inducement to buy or sell any financial product. It does not constitute a personal recommendation 

or take into account the particular investment objectives, financial situation, or needs of individual clients. You 

should contact your relationship manager or investment adviser if you need advice on the merits of buying, selling 

or holding a particular investment. You should note that the information in this report may be out of date and it is 

not represented or warranted to be accurate, timely or complete. This report or any portion thereof may not be 

reprinted, sold or redistributed without our written consent. 

 

United States This report was prepared by DBS Bank Ltd.  DBSVUSA did not participate in its preparation.  The research 

analyst(s) named on this report are not registered as research analysts with FINRA and are not associated persons 

of DBSVUSA. The research analyst(s) are not subject to FINRA Rule 2241 restrictions on analyst compensation, 

communications with a subject company, public appearances and trading securities held by a research analyst. 

This report is being distributed in the United States by DBSVUSA, which accepts responsibility for its contents. This 

report may only be distributed to Major U.S. Institutional Investors (as defined in SEC Rule 15a-6) and to such other 

institutional investors and qualified persons as DBSVUSA may authorize.  Any U.S. person receiving this report who 

wishes to effect transactions in any securities referred to herein should contact DBSVUSA directly and not its 

affiliate.  

 

Other 

jurisdictions 

In any other jurisdictions, except if otherwise restricted by laws or regulations, this report is intended only for 

qualified, professional, institutional or sophisticated investors as defined in the laws and regulations of such 

jurisdictions. 
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DBS Regional Research Offices 

 

HONG KONG 

DBS (Hong Kong) Ltd 

Contact: Carol Wu 

13th Floor One Island East, 

18 Westlands Road, 

Quarry Bay, Hong Kong 

Tel: 852 3668 4181 

Fax: 852 2521 1812 

e-mail: dbsvhk@dbs.com 

MALAYSIA 

AllianceDBS Research Sdn Bhd 

Contact: Wong Ming Tek 

19th Floor, Menara Multi-Purpose, 

Capital Square, 

8 Jalan Munshi Abdullah 50100 

Kuala Lumpur, Malaysia. 

Tel.: 603 2604 3333 

Fax:  603 2604 3921 

e-mail: general@alliancedbs.com 

Co. Regn No. 198401015984 (128540-U) 

 

 

SINGAPORE 

DBS Bank Ltd 

Contact: Janice Chua 

12 Marina Boulevard, 

Marina Bay Financial Centre Tower 3 

Singapore 018982 

Tel: 65 6878 8888 

e-mail: groupresearch@dbs.com 

Company Regn. No. 196800306E 

 

INDONESIA 

PT DBS Vickers Sekuritas (Indonesia) 

Contact: Maynard Priajaya Arif 

DBS Bank Tower 

Ciputra World 1, 32/F 

Jl. Prof. Dr. Satrio Kav. 3-5 

Jakarta 12940, Indonesia 

Tel: 62 21 3003 4900 

Fax: 6221 3003 4943 

e-mail: indonesiaresearch@dbs.com 

 

THAILAND 

DBS Vickers Securities (Thailand) Co Ltd  

Contact: Chanpen Sirithanarattanakul  

989 Siam Piwat Tower Building,  

9th, 14th-15th Floor 

Rama 1 Road, Pathumwan,  

Bangkok Thailand 10330 

Tel. 66 2 857 7831 

Fax: 66 2 658 1269 

e-mail: research@th.dbs.com  

Company Regn. No 0105539127012 

Securities and Exchange Commission, Thailand 
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