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Impact of the macro environment changes on the 
semiconductor market 
The macro-environmental factors that have had a large impact on 
the semiconductor market in the global economy in 2020 are the 
transformation of existing business and operations from the 
influence of COVID-19 and market fragmentation due to the trade 
friction between the U.S. and China. These two factors have brought 
about major changes in the global semiconductor market structure 
and business practices of the industry. In particular, work-from- 
home ("WFH") policies have resulted in an acceleration of digital 
transformation in the semiconductor industry, which has already had 
the technological groundwork in place, but long-standing business 
practices have resulted in only gradual implementation up until now.

Changes in the global market and dX directions
From the perspective of the semiconductor market structure, the 
trade friction between the U.S. and China has resulted in the 

emergence of an increasing number of non-U.S. companies. Some of 
the major markets that had been built around the X861 showed signs 
of transitioning to new architecture technologies particularly in logic 
products.
Meanwhile, various companies have performed operational reviews 
in order to answer society's demand for COVID-19 responses. These 
are efforts to use digital technology to transform business processes 
which are traditionally designed around physical movement and 
contact between people and objects. It should be noted that, in this 
case, the simultaneous implementation of reforms by numerous 
companies against a common social background go beyond 
improving business efficiency within a specific company to changing 
the business practices of the entire industry.
When using "dX" as a term to indicate digital transformation, Deloitte 
Tohmatsu Group’s definition does not have the introduction of digital 
technologies as the main focus. Rather, dX is defined as the 
fundamental transformation of business itself using digital 
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technologies as tools. The operational transformations companies 
have made due to influence of COVID-19 could be considered as a 
good example of dX under this definition. For Japanese 
semiconductor companies, dX has become an important item in 
management agenda for understanding the industry's structural 
changes and feeding this back into the company's strategies.

The semiconductor industry is characterized by a broad value chain 
structure that spans from design and development to manufacturing 
and sales. This chapter takes a broad perspective in examining dX 
directions in the areas of development and design, manufacturing, 
and sales and marketing with the aim of deriving hints for Japanese 
companies.

dX directions in development/design areas
We assume that there are three main areas for dX in development/
design-related areas: 1. The rise of cloud-based development; 2. 
Launching new products (yield improvement); and 3. Software/
program development.

1. The rise of cloud-based development
The market structure has changed significantly in development and 
design areas due to the impact of the trade friction between the U.S. 
and China, especially for logic products. Tighter regulations on U.S. 
exports to China have restricted Chinese companies' ability to 
procure semiconductors using U.S. technology, which has resulted in 
an acceleration of approaches toward using alternative technologies. 
For example, in CPU architecture areas, Chinese companies have 
made dramatic pushes toward the adoption of RISC-V2 ISA3, which is 
open source and geopolitically neutral, in place of Western 
technologies such as X86 and ARM4. Alibaba has introduced this 
technology, as have major chip manufacturers including ANLOGIC5, 
Kannan (product name Kendryte)6, and GigaDevice7. The Huawei 
Group is considering its adoption, as well.
RISC-V is an ISA for next-generation CPUs with excellent 
power-saving performance and scalability, but its major disadvantage 
from the user perspective has been the lack of practical use cases8. 
However, this disadvantage is being eliminated through wider 
adoption and increasing numbers of practical use cases especially in 
China. Some Japanese companies are also starting to incorporate 
RISC-V into their product portfolios.
From a development/design perspective, it should be noted that 
many of the companies that commercially develop CPU cores using 
RISC-V technology provide cloud-based design environments9.
Design tools used in semiconductor design and development have 
traditionally been installed on dedicated workstations or on-premise 
servers. Because of this, supporting increasing numbers of remote 
workers would require large investments in network infrastructure. 
However, next-generation CPU architecture can be expected to 
support WFH more efficiently with the cloud-based development 
environment.
 

2. Launching new products (yield improvement)
The second area of dX development/design is operations for yield 
improvements during the launch of new products. ProteanTecs10 
provides analysis circuits as a form of IP (Intellectual Property). These 
analysis circuits can be installed on semiconductor circuits, and the 
company is developing services that use acquired data to achieve 
yield forecasting and test optimization. This advanced simulation 
technology has reduced the number of photomask re-designs and 
business processes unsuited to WFH, such as physically moving 
samples in order to evaluate them.

3. Software/program development
The third area of development/design concerns operations 
performed during software development by user companies 
adopting semiconductors, such as chip characterization evaluation. 
Traditionally, evaluation boards and testers for evaluating sample 
chips were established in offices mainly for security reasons. This 
made WFH difficult, and had a high risk of becoming a development 
bottleneck in the environment under COVID-19. However, in recent 
years, cloud-based platforms that provide physical evaluation 
environments via the internet have been announced, and it is 
predicted that there will be increased WFH support for chip 
evaluations. From the perspective of semiconductor user companies, 
the key will be in identifying effective platforms at an early stage and 
using those to streamline development operations. Meanwhile, 
semiconductor suppliers can expect marketing effect to user 
companies by offering their products to leading platforms. Both 
users and suppliers should keep a close eye on trends to see which 
platform will become the de facto standard.

dX directions in manufacturing areas
Acceleration of smart manufacturing and the promotion of 
partnerships with third-party companies
Next, we would like to discuss dX in the manufacturing domain, 
starting with changes in the external environment surrounding 
Japanese manufacturing industry. Currently, smart manufacturing is 
gaining speed in response to Industry 4.0 trends. According to 
Deloitte and MAPI's11 October 2020 survey targeting more than 1,000 
executives from manufacturing companies in North America, Europe, 
and Asia, 38% of factory budgets are being dedicated to smart 
manufacturing (particularly for yield management, synchronization of 
production plans, and visibility of factory operations). Additionally, 
85% of operators said "building partnerships/ecosystems with 
third-party companies to realize smart manufacturing will be a 
source of competitive advantage"12.
One of the factors behind this acceleration of smart manufacturing is 
the increased need for WFH initiatives due to COVID- 19, and Japan is 
no exception to this. For example, as of June 2020, 90% of companies 
with 300 or more employees in Japan have already implemented 
WFH13, and another survey shows that about 28% of manufacturers 
have adopted WFH for more than 50% of their operations14.
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Furthermore, innovations in communication technologies such as 5G 
will provide a tailwind for the spread of smart manufacturing in Japan 
and the building of partnerships and ecosystems based on this 
concept.
 
Inter-company data platforms in semiconductor industry
There are barriers for manufacturing companies such as the lack of 
data needed for output that other companies have, or the inability to 
try new data analysis approaches without the support of the 
companies involved. In order to overcome these agendas, certain 
manufacturers have already moved from the phase of building 
closed internal data platforms and have started initiatives toward 
building data platforms shared with third-party companies or 
between entire ecosystems. One case study in the chemical industry 
is the adoption of the data platform provided by Citrine Informatics15 
to build one of the world's largest materials databases integrating 
public and private information. Each of the participating companies 
have achieved increased efficiency in developing materials by sharing 
their academic papers, experimental data, and simulation data with 
each other16.

Meanwhile, in the semiconductor industry, it is predicted that many 
companies will continue to follow their existing practices of 
protecting their IPs and building closed infrastructures despite the 
new trend mentioned above. However, the semiconductor industry 
is the one that particularly needs to establish inter-company data 
infrastructures.
For example, advances in miniaturization and multilayering are 
making manufacturing processes more complex for semiconductor 
manufacturers. Given this, there may be great merit in sharing 
manufacturing data and using it for higher levels of yield 
improvements and enhanced mass production throughput. There 
are also concerns about the technical limits of miniaturization and 
exceeding manufacturing cost for multi-layering. Some posit that 
companies may need to consider new materials such as carbon 
nanotubes and to create new architectures by integrating logic 
memory functions. To respond to these concerns, companies should 
consider forming ecosystems composed of neighboring companies 
for big data sharing and analysis (Table 10-1).
On the other hand, players engaged in small-volume custom 
semiconductors such as AI and IoT chips are mostly fabless, foundry, 
and OSAT17 companies. Therefore, in order to achieve quick new 

Semiconductor
designer/

Test engineer

*Fabless casesProduction line

Materials/production  equipment

Process optimization/
automated controls

Platform for storing/
analyzing data

Equipment manufacturer/
semiconductor manufacturer 
analysis/process visualization
platform

Sales

Customer
engineer

Predictive detection/maintenance planning

Suggestions for material replenishment, optimal materials

Marketing/product
development

Use in product planning/development

Manufacturing process optimization
(e.g., material combinations, input amounts, timing)

Data collection/monitoring

Awareness of status
- operation 
- amounts of remaining 

materials
- processing capability Prompt design/

testing improvements

Production  equipment  manufacturers Material suppliers

Reduced risk of supply/
procurement  Yield Improvement

Enhanced production 
throughput

Continuous yield
improvements

Materials
- Insulating coating
- Etching gas
- Cleaning liquid, etc.

Production equipment
- Etchers
- Film formation equipment
- Testers, etc.

Production equipment 
manufacturers, material 
suppliers and customers share 
information and leverage it in 
their own activities

Awareness of status 
- operation
- amounts of remaining materials
- processing capability

Semiconductor manufacturers

Production equipment manufacturers
and material suppliers form 
partnerships to achieve process 
optimization/automated controls

consider partnerships with 
material suppliers
- supply stabilization services
- formulation optimization 

services

Table 10-1: Data platforms/service structures with third-party companies (example)

Source: Prepared by Deloitte Tohmatsu Consulting LLC
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product introduction and quality feedforward analysis throughout 
the entire supply chain, it is essential to build a data platform that 
connects the ecosystem between individual players. In particular, a 
certain number of small-volume manufacturers are trying to avoid 
concentrating on a single foundry/OSAT due to geopolitical risks 
associated with recent trade friction between the U.S. and China. In 
these cases, building a data platform for managing multiple 
foundries/OSATs becomes even more important. It could be also 
inferred that it is necessary to collect and analyze big data from each 
company in order to ensure product quality.

Trends for construction/utilization of data platforms in the 
semiconductor industry
As a matter of fact, semiconductor equipment manufacturers and 
data platform vendors have already begun to provide solutions for 
inter-company data platforms.
For example, ASML worked with Microsoft to begin use of equipment 
start-up support services utilizing mixed reality (MR) to address the 
physical separation caused by COVID-1918. Though some customers 
have voiced concerns about IP-related risks, the company has 
secured consent through close negotiations, asking customers to 
weigh their concerns against losses caused by downtime from 

equipment start-up delays. As a result, more than 75 HoloLens units 
have been installed in Asia, North America, Europe, and other 
regions19. Based on the positive response to this initiative, the 
company plans to move toward establishing an industry standard for 
remote support using MR.
Lam Research made a public announcement in April 2019 of its 
platform, "Sense.i", that enables semiconductor manufactures to 
capture and analyze data. Sense.i is an equipment platform that 
enables continued production without wet cleaning maintenance by 
keeping chambers in a constant vacuum state. This could be seen as 
an example of a case study for leveraging data between companies20. 
In the company's July 2020 policy announcement, the CEO 
repeatedly stated, "Advanced services are created through data, and 
collaboration is the key to success. It is paramount that 
semiconductor manufacturers and ecosystem partners share data 
with one another, and we hope to achieve continuous innovation by 
working together"21.
On the other hand, in the overall data platform vendor market, over 
1,000 forms of platforms are already available. We are also seeing the 
emergence of vendors who provide platforms specializing in pre- and 
post-process management solutions for the semiconductor industry, 
such as OptimalPlus22, PDF Solutions23, and Qualtera (Synopsys)24.

IC packagingChip design
(Fabless)

Pre-process
(Foundry)

Post-process
(OSAT)

Transportation
business
operators

Data center
business
operators

Telecommunica-
tions equipment

business
operators

Automobile-related
business operators

Production
equipment

vendors

Material
suppliers

Architecture
providers

Other
suppliers

Design/development Manufacturing process Inventory control/transportation

Partners Semiconductor chip manufacturing Transporta-
tion

CustomersAssembly

Healthcare-related
business

operators, etc.Digital platform

- Early release of new products through 
material/quality/yield simulations (shortened 
NPI)

- Minimized engineer visits during equipment 
start-ups

- Refined manufacturing plans for prototype 
lots

- Yield management over several locations at 
once/unified testing standards

- Efficient yield analysis using AI/analysis tools
- Predictive maintenance through equipment 
monitoring/improved throughput

- Assistance for selecting optimal recipes via 
data sharing

- Reduction of unnecessary engineer visits

- Planning/execution of manufacturing plans 
based on most recent customer demand

- Minimized inventories
- Early-stage responses to supply chain risks

Table 10-2: Building a digital platform in the ecosystem (example)

Source: Prepared by Deloitte Tohmatsu Consulting LLC
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It is certainly an option for companies to adopt the solutions 
provided by equipment manufacturers and vendors and use them to 
quickly establish inter-company data sharing platforms. In addition to 
that, companies may also consider the approach used in the Lam 
Research case study - proactively working with equipment 
manufacturers to establish data partnerships and develop 
cutting-edge technologies to reap the benefits.

Building a new cyber security industry standard
Although we have discussed the importance of inter-company data 
sharing within the industry, many companies are likely to consider 
such efforts to be premature due to concerns about damage to their 
IPs.
Concerning this point, in July 2020, the Semiconductor Equipment 
and Materials Institute (SEMI) announced its policy to provide SEMI 
Standards, which is a set of comprehensive cyber security 
specifications to be used as a reference in the semiconductor 

industry25. This announcement was made in response to a doubling 
in the use of remote diagnostic and management software in the 
semiconductor industry from February and April 2020, with a record 
high from May to June. SEMI has involved industry leaders Intel and 
Cimetrix26, as well as TSMC and the Industrial Technology Research 
Institute (ITRI)27, in the development of both cyber security standards 
for equipment software and Fab internal networks28.
Japanese semiconductor manufacturers should pay close attention 
these trends in cyber security standards, and consider building their 
own internal data utilization models as a stepping stone for future 
approaches, introducing inter-company data sharing platforms and 
then going on to establish ecosystems and partnerships.
 
dX directions in sales/marketing areas
Changes in customer contact points under COVID-19 
In the last chapter, we would like to discuss sales and marketing 
areas, starting with the changes in customer contact points in the 

Key points Current issues (hypothesized) Response policies (proposed)

Clarification of 
customer image/

consumer behavior  
1

Value proposition2

Marketing
PDCA model6

Centralized
customer

information/
digital tools

7

Content/initiative
layout and
KPI linkage

5

Maximized
customer

engagement
4

Lead creation/
follow-up schemes3

1. The aims of marketing and sales are not aligned, and their activities become 
disconnected

2. Marketing would like to arm the sales team with information that is useful for sales 
activities

3. Awareness of customer purchasing activities is not unified throughout the company

- Customer segmentation (for new customers)
- Analysis of existing customer behavior (for 
existing customers)

- Account based marketing
- Design of customer journey

1. Indefinite message for formulating key contents
2. Deliver value from the perspective of the company's products rather than customer issues
3. Unclear whether the message the company aims to convey is clearly expressed on its 

website
4. Indefinite company-wide action plan aimed at key customers

- Developing key messages 
(flow-lines/contents)

- Value proposition/issue identification
- Website building/flow-line evaluation
- Account plan formulation

1. Even if a lead is sent to the sales team, it is rarely followed up upon
2. Sales and marketing are not measuring the level of customer interest in a consistent 

manner
3. Insufficient structure for organically involving agencies

- Lead creation/customer transfer model 
(including inside sales)

- Design of scoring model
- Agency-based customer 
transfer/management

1. Insufficient attention paid to customer flow-lines/interests in the final results
2. Non-centralization of important inter-system information and data

(tasks such as summarizing information and collecting data end up being handled 
manually)

- Platform for engaging customers
- Expand platform functions

1. Customer contact points/ information held by each division are unclear (does the 
company have digital marketing strategies in line with customer 
demographics/behavior?)

2. KPIs to pursue in digital marketing/scope of responsibilities are unclear
3. The company struggles with cross-channel promotions, including over social media

- Reorganization of customer contact points
- Systemization/definition of KPIs
- Promotions of key initiatives bridging 
several channels

1. Projects tend to be held by highly skilled people in digital marketing, and knowledge is 
not accumulated throughout the organization

2. Scalability/centralized management are difficult to achieve due to a lack of a 
standardized model

- Systemization of digital marketing 
know-how

- Standardized processes/PDCA definitions 
(deployed in each country of operations)

1. There are various different tools, but information concerning them is lost
2. Some parts of MA functions are not effectively used 
3. Customer information from other platforms is not leveraged in a useful manner

- Digitalization support tools for 
sales/marketing areas

- MA functional design
- Utilization of DMP for information strategy

Table 10-3: Key points for strengthening sales/marketing through dX

Source: Prepared by Deloitte Tohmatsu Consulting LLC
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remote environment after the emergence of COVID-19.
The COVID-19 pandemic has led various companies to develop their 
WFH policies and has changed consumer purchasing behavior. In the 
semiconductor industry, as well, sales channels are changing due to 
restrictions on contact with customers which was generally 
performed through in-person meetings. Even companies with sales 
styles that have traditionally emphasized real- world customer 
contact are likely to have continued their activities by temporarily 
switching to online communication.
Currently, increasing numbers of workers are telecommuting. It is 
expected that this change is not temporary and will continue even 
after the pandemic comes to an end. Consequently, companies that 
seize on this change in customer contact as soon as possible may 
have an advantage in the future.
Concerning this point, we interviewed experts in the U.S., Taiwan, and 
China who are active in the global semiconductor industry. From the 
interview, we confirmed that they hold the same point of view that 
"digitalization will gain even more speed than it has currently and 
create changes in the points of contact we have with other people". 
Specifically, there were opinions that assumed that trends toward 
shifting customer contact online will continue in the post-COVID-19 
world: "face-to-face communication will decrease and shift to online 
formats, and there will be more solutions to fulfill this need" 
(Taiwanese semiconductor vendor). There was also a comment from 
a U.S. semiconductor vendor: "The lockdown has caused a huge 
increase in internet demand, and this has led to client demand. This 
trend is likely to continue even after the end of the pandemic".

Online and offline boundaries
In B2B purchases, the percentage of buyers who prefer to gather 
information online by themselves rather than interacting with sales 
representatives has grown29. The survey results show that less than 
40% of buyers make purchases through sales representatives as of 
2020, and purchase activity through e-commerce sites and 
marketplaces is seen to be increasing30.
In the semiconductor industry, digitalization has been emphasized 
especially by U.S. companies, and various efforts have been made 
toward it. This trend is expected to accelerate further under the 
current environment. Japanese semiconductor manufacturers may 
need to take concrete measures toward following this trend.

Digitalization trends in B2B business
In this section, we would like to present an overview of digitalization 
trends in B2B business by focusing on three points as material for 
considering measures to respond to digitalization.
The first trend is the increased leverage of digital technology for 
recognizing, understanding and fostering customer needs. Starting in 
2020, webinars and online exhibitions have become increasingly 
popular due to the impact of COVID-19. In the areas of lead creation 

and negotiation opportunities, online activities that are not directly 
connected to offline sales have increased. And as more customers 
gather information online, pull-type content is becoming more 
effective in reaching customers that had previously been no direct 
contact. Specifically, tools such as PR, white papers, and social media 
are being used. There is also a trend toward increasing utilization 
strategies aimed at medium- to long-term market development 
rather than identifying short- term sales opportunities.
The second point is the formation of web communities with partner 
companies that promote development and sales. With increased 
access to information for customers, companies are starting to focus 
on the importance of online support for more specialized and 
challenging needs. For example, two-way communication is 
becoming more important than ever before; an increasing number 
of companies are going beyond one-way dissemination of 
information to promote their products and forming global 
communities and ecosystems that connect engineers and partners. 
As an extension of this trend, there is also movement toward 
introducing direct sales and e- commerce to strengthen direct 
customer contact without intermediaries such as trading companies 
or agencies.
For the final trend, we would like to focus on the streamlining of 
online, non-face-to-face, operations with a mixture of three factors, 
and IT infrastructure elements. While the introduction of digital 
initiatives has increased the number of contact points for customers 
to make purchases, there are cases where it becomes more difficult 
for companies to internally share customer information due to the 
back and forth between on- and off-line points of contact. It is also 
common to hear about organizational issues that make it difficult to 
incentivize the sales team for digitally generated leads. Furthermore, 
there are companies that have started considering (or have already 
implemented) organizations that oversee the handling of initiatives 
that differ from traditional sales and marketing areas of expertise, 
such as the utilization and management of digital content and media. 
There also are some cases where it has been necessary to change 
areas of expertise and the scope of sales activities in order to ensure 
lead quality, such as by establishing an inside sales department. 
From a management perspective, it is necessary to use methods of 
managing information on customer contacts and processes that 
cannot be covered by conventional sales activities.

As shown in Table 10-3, there are seven key points for strengthening 
when we consider dX initiatives in sales and marketing.

Carrying out all of these at the same time would be ideal if it were 
possible. In cases where this proves difficult, however, companies 
may wish to start by looking at each of these key points and 
assessing their own capabilities to determine the target areas they 
should strengthen.
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Summary
To summarize the issues for each area that we have seen, as well as 
their solutions, the following elements have been identified.

Design/development 
 • Cloud-based development environments will become more 
common as next-generation CPU technology spreads due to trade 
friction between the U.S. and China.

 • Increasingly sophisticated analysis services for data collected from 
semiconductors will reduce the number of prototypes during new 
product launches and reduce the time required to manufacture 
and transport samples for evaluation.

 • New platforms for remote physical evaluation of chips are 
emerging, enabling characterization and other evaluation without 
the need to purchase samples or evaluation boards.

Manufacturing
 • Semiconductor equipment manufacturers and data platform 
vendors are moving to build data platforms to improve 
manufacturing efficiency.

 • The rise of vendors specializing in pre- and post-process 
management for the semiconductor industry will expand business 
opportunities for yield improvement and mass production 
throughput improvement through data sharing within and 
between companies.

Sales/marketing
 • There will be increased opportunities for communication via the 
internet with customers without face-to-face contact.

 • Specialized information provided online will play an increasing role 
in companies' purchasing decisions.
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 • Companies that are quick to seize on changes in customer contact 
points and respond to these at an early stage will have an 
advantage in the future.

The advancement of dX in the semiconductor industry is a 
double-edged sword for Japanese companies. While the 
advancement of dX creates intensified competition with foreign 
companies in the domestic market, it also provides opportunities to 
strengthen relationships with foreign customers and suppliers. 

There are many global case studies of dX initiatives being leveraged 
successfully, and Japanese companies will need to innovate in ways 
that will enable them to win against those. The global best practices 
should be set as benchmarks, and rather than simply following them, 
companies will need to identify the areas where they have an 
advantage and build strategies to leverage those advantages. We 
hope that the case studies for each area introduced in this report will 
serve as starting points for companies in considering the directions 
of innovations for their businesses.


