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Executive Summary

With multi-billion-euro investments in new semiconductor fabs and government
subsidy packages measuring tens of billions of euros, it is easy to forget that
startups play a crucial role in the global semiconductor ecosystem, especially
in times when there is a huge demand for innovative semiconductor products
that meet the rising compute demands of artificial intelligence. While
private and public investors have paid more attention to software startups
than hardware startups in the last decade, the last years have seen a flurry
of activity in semiconductor startups. But in which countries is this activity
concentrated? Where are semiconductor startups emerging, and who is
funding them?

A better understanding of the global semiconductor startup ecosystem
should be of interest to policy makers who are thinking about long-term
industrial policy to strengthen their domestic semiconductor ecosystems.
This is especially important in times when most of governments’ attention
focuses on the technological competitiveness and market positions of
their incumbents, for various geopolitical reasons. Of course, it takes much
more than just money to foster a vibrant domestic semiconductor startup
ecosystem. Nonetheless, in this quantitative analysis of global startup funding
activities in chips, we want to provide a first glimpse at this vital part of the
semiconductor value chain. We connect the dots between the geographical
distribution of startups and investors and map the activities of startups along
the semiconductor value chain.

Our findings provide a basis for better understanding funding activities
within the international semiconductor startup landscape by analyzing 1418
funding rounds from 1144 startups in which 2741 investors participated. Even
though it is only a first examination of a rather underexposed pillar of the
semiconductor ecosystem, we want to highlight some key take-aways that
are promising starting points for further analyses: Examining the strategies of
investors reveals geographical differences. Our data show that investors from
China, the US and Israel tend to focus on their domestic ecosystem (95%, 67%
and 92% of transactions go to local startups, respectively), while others, such
as investors based in Japan or Taiwan, have a more diverse portfolio. Overall,
our analysis of startups activities concludes that China is by far the country
with the largest domestic ecosystem and chip design is the process step
where most startups, across countries, are active.
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1. Introduction

In the aftermath of the highly disruptive shortages in many industries, from
automotive to health and consumer electronics, and in light of the increasingly
tense geopolitical situation, policymakers have recognized the strategic
relevance of semiconductors as a foundational technology. There is a lot of
policy attention to strengthening the resilience of the global semiconductor
value chain and the technological competitiveness of domestic or regional
semiconductor ecosystems.

While public debates and policy measures in many countries, including
those in Europe, are currently centered mainly on subsidizing semiconductor
manufacturing, the importance of a healthy and vibrant domestic semiconductor
startup ecosystem often goes unnoticed. However, funding activities in the
semiconductor startup ecosystem are an interesting marker of technological
innovation. Thus, in this analysis, similar to our previous work on global
semiconductor research and development activities (see “Who is developing
the chips of the future?”)’, we want to provide a first glimpse at global funding
activities in semiconductor startups through a quantitative analysis.

To this end, we analyzed the geographic distribution of funding activities in
the global semiconductor ecosystem from 2020 to 2022, based on a manual
collection of information about funding rounds. We are specifically interested in
the differences between countries and the potential geopolitical implications:
Which country is leading in terms of investor activity? Which country do most
semiconductor startups come from? What process steps in the semiconductor
value chain are most startups active?

In a nutshell, we present three important insights derived from several of the
charts provided below.

1. Investors from countries such as China, the US, and Israel are focused
on investing in their domestic startup ecosystems. A few others, such as
Japan and Taiwan, show more diverse activities targeted toward foreign
ecosystems.

2. Based on our dataset, chip design is the process in which the majority of
startups are active. Specifically, over half of the startups in our dataset are
involved in chip design.
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3. China is leading both startup and investor activities. Across all process
steps in the value chain, China is the country with the most startup activity.
This reflects their efforts toward self-sufficiency. Additionally, the largest
number of investors in our dataset is from China.

These insights will be explained in more detail in the following sections. Before
diving into the analysis, the next sections first provide an overview of our
methodology and the central concepts of our analysis. We then provide the
key insights from our quantitative analysis. Every paragraph consists of three
parts: what you see, what it means, and limitations. For further information on
our methodology and its limitations, please consider Annex 1.
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2. Data and methodology

2.1 Understanding the data

The starting point of our analysis is a monthly series of blog posts about
semiconductor startups published on SemiEngineering (Semiconductor
Engineering) by Jesse Allen.2 SemiEngineering is an important source of
information on the semiconductor industry that combines insights into the
technological aspects and market dynamics of the field.® The monthly startup
blogposts describe current funding rounds of semiconductor startups, with brief
profiles about the startups’ products, headquarters, investors, and, if available,
the funding amounts.

After collecting the data from SemiEngineering, we complemented it with
additional information from Crunchbase.* This allowed us to fill in gaps from the
SemiEngineering blogposts regarding headquarters of startups and investors,
participating investors, and the amount of funding per funding round.

Then, we manually categorized the activities of the startups along the
semiconductor value chain based on our knowledge of the semiconductor
industry. For further information on this method and its challenges, please
read Annex 1B regarding Startup categorization.

The representativity of our dataset cannot be guaranteed. Since the primary
source of information for our study is blog posts published by a single journalist,
it is uncertain how many startups and funding rounds are not covered

Number of funding in the articles and difficult to completely rule out potential biases. For

rounds in our

sample

=

2020

331

2021

2022

example, we observed a substantial increase in the number of funding
rounds mentioned in the monthly blog posts over the span of three years

951 (Figure 1):In2020,136 funding rounds were mentioned, while the number

rose to 951 in 2022. This increase could indicate a rise in the number
of funding rounds occurring within the semiconductor ecosystem
over time, or it could suggest that the journalist has recently delved
more thoroughly into the topic, which could potentially mean that our
analysis is biased. It is also possible that both factors have contributed
to the observed trend. In order to gain a better understanding of the
representativity of our sample, we compared our results with other
analyses of semiconductor startup activities. While sample sizes differ
substantially between different sources, broad trends such as the steep rise in
funding activities over the last three years, are confirmed across reports. For
further information, please read Annex 1A.
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2.2 The central concepts of our analysis

Startups usually raise money from one or multiple investors in funding rounds.
Forexample,iffiveinvestors participateinafundinground of astartup,wecount
this as five transactions (investments) in our analysis. Obviously, a startup can
have multiple funding rounds, each including multiple participating investors
and, thus, multiple transactions. Transactions (individual investments by
investors in a funding round) form the basis of our analysis.

Figure 2 exemplifies the varying degrees of transparency about the money
raised per funding round. Throughout the last three years, Chinese startup CIX
Technology went through at least three different funding rounds, based on our
dataset.

Types of funding rounds in our sample using
the example of startup CIX Technology

02/2022 04/2022 07/2022
Disclosed round Undisclosed
— noc ... | round S
@ cnvy100m (2]

The amount of money for one of the funding rounds was fully disclosed — CNY
100 million (shown in blue). Another funding round for CIX Technology in our
sample (shown in orange) was only partially disclosed because the respective
blog post only included a vague formulation like “tens of millions of yuan”
about the funding amount and no more specific information was available
via Crunchbase. In such cases, we used a minimum and a maximum estimate
for the funding amount; in the above example, “tens of millions of dollar” was
interpreted as $ 20-90 million. The last type of funding round contained in
our dataset are undisclosed rounds (shown in purple) — in these cases, we have
no information about the funding amount at all. For our analysis, we neither
differentiate between the funding round type, also known as investment
stages (Pre-Seed Funding, Seed Funding/Angel Round, Series A/B/C Funding,
...) nor the investor type (individuals, established venture capitalists, angels,
venture capital firms, private equity firms, etc.).
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Figure 3 shows that out of the 1418 funding rounds we tracked, around 19% have
partially disclosed amounts and around 16% have entirely undisclosed funding
amounts. Thus, our analysis mainly focuses on transactions as
a marker for investment activity instead of the transactional
value of a specific funding round. We count every transaction
taking place in a funding round with different investors,
regardless of the exact amount. Accordingly, the number of
transactions does not allow any conclusions to be drawn
about the investment amount.

The unknown funding amount is not the only uncertainty at
play regarding the analysis of funding rounds, because we
64% can never be certain that all investors are publicly disclosed,
disclosed even after complementing the blog post with data from

Crunchbase (see Figure 4). Difficulty in determining the
countries of originof someinvestorsrepresentsanotherchallenge encountered
in this study. For further information, please refer to Annex 1C.

Available information on investors in our sample
using the example of startup CIX Technology

02/2022

Disclosed investors:
. Lenovo Venture Capital

@ skyo Capital

' Qiming Venture
Partners

unknown investors?

10

04/2022
Disclosed round

@ cny 100m

07/2022
Undisclosed
round

Disclosed investors:

. Shunwei Capital
(Lead)

@ skyo Capital

. Qiming Venture
Partners

Disclosed investors:

@ nioCapital (Lead)

. Qiming Venture
Partners (Lead)

. Cornerstone Capital

. Harvest Investments

. Oriza Holdings

@ cnsstar

@ sky9 Capital

@ B5aicapital
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3. Results

3.1 The geographic distribution of funding acitivities

Figure 5

Number of funding rounds, startups and investors per country
2020 - 2022

Funding rounds Funded startups Active investors

S TR o I

Eu 121 EU 99 EU 261
UK | 60 UK 45 UK | 127
IL | 40 IL ‘I 26 IL I 76
cA |29 CA I 21 B 7
CH |16 CH ‘l 13 KR I61
KR 12 KR ‘ 9 AU |35
P 12 w9 W | 34
AU’12 Au‘g CAI29
ROW ‘25 ROW I 22 ROW l 128
SENN B A SN I
0 500 1000 0 500 0 500 1000 1500

m (dark shade) = disclosed funding round
= (medium shade) = partially disclosed funding round
(light shade) = undisclosed funding round

ROW = Rest of world

What you see

Figure 5 shows the number of funding rounds, startups, and investors per
country that we collected.® As an example, our dataset tracks 1225 investors
(graph on the right) and 688 startups (graph in the middle) in China. According
to the left graph, Chinese startups received funding in 822 funding rounds
from January 2020 to December 2022 (382 disclosed, 269 partially disclosed,

11
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and 171 undisclosed; see shading). Importantly, the left chart about funding
rounds does not give any insight into (a) how many investors participated
in each funding round or (b) the origin, that is, headquarters location, of the
participating investors. Both will be provided in Figure 6 in the following section.

What it means

Country activities regarding funding rounds, startups, and investors differ
significantly. From all the startups that were funded and active investors that
we tracked over the last three years, China is clearly the most active country
globally. In our sample, we found more than three times more funded startups
based in China than in the US and six times more than those in the EUS. A
plausible explanation for China’s strong engagement in the semiconductor
startup ecosystem is that it has focused on building and strengthening a
domestic semiconductor ecosystem for more than a decade.” State-linked
investment funds such as the “Big Fund” target China’s technological
competitiveness in foundational and emerging technology sectors.® This is
also reflected in the “Made in China 2025” industrial upgrading plan, with the
goal of reaching 70% self-sufficiency by 2025.°

In addition to Chinese investors, a significant number of investors from the US
were involved in funding rounds throughout the past three years. Japan and
South Korea are home to a noteworthy concentration of investors that were
active during this period, but only have a small number of startups. China also
has the most undisclosed or partially disclosed funding rounds and, thus,
less transparency than the other countries depicted in the chart. Every second
funding round in China does not seem to be completely disclosed in terms of
the funding amount.

Limitations

When drawing conclusions from Figure 5, please consider the limitations
described.Ourdataset may notinclude all startups and investors participating
in funding rounds, potentially leading to data selection effects (Annex 1A).
Additionally, the accuracy of our analysis may be affected by incorrect
headquarters locations (Annex 1C) and instances in which companies have
multiple names (Annex 1D).

12
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Figure 6

3.2 Who invests where?

Geographic patterns of investment activities
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What you see

Figure 6 shows the geographic patterns of investment activities during the last
three years. Reading the Sankey diagram from left to right shows investors
(colored rectangles, left) and their transactions (center) with semiconductor
startups (colored circles, right) by country.’® Every rectangle represents ten
investors, and every circle represents ten startups. The left side of Figure 6
shows the top nine transaction origin countries, whereas the right side shows
the top nine transaction destinations. Therefore, countries displayed on
the left are not identical with those on the right. Taiwan and Japan are only
shown separately on the left side and Canada and Australia are only shown
separately on the right side. On the respective other side, these countries
are grouped under rest of world (ROW). Importantly, the funding amount is
neither considered nor displayed in this chart. The chart shows the number of
transactions (i.e., how many times investors invested in startups). In addition,
pie charts in Annex 2 show the relative distribution of incoming and outgoing
transactions for every country in detail.

How to read Figure 6 (left to right): In our dataset, there are, for example, 76
investors from Israel that made 107 transactions (individual investments
through funding rounds). The major share of those transactions flows into
startups in Israel (92%), 7% go into US startups, and 2% go each into startups
based in the UK and the EU. The relative shares mentioned are shown in the
additional pie charts (see Annex 2).

How to read Figure 6 (right to left): In our dataset, 26 startups headquartered
in Israel received 235 transactions. Among these, 42% came from Israelian
investors, 34% from the US, and the rest came from the UK, the EU, South
Korea, and other countries. Again, additional pie charts in Annex 2 provide
exact shares of transactions.

What it means

One notable difference among global investors is their preference for domestic
versus foreign startups. For instance, in countries such as the US, Israel,
the UK, and China, investors tend to prioritize funding startups based in their
own country. By contrast, investors from Japan, South Korea, and Taiwan are
more likely toinvestin foreign startups. As an example,only 6% of transactions
(investments) from investors in Taiwan go to startups in Taiwan.

14
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On the opposite end of the spectrum, there’s China, where startups only
receive limited foreign investments (90% of investments in Chinese startups
come from Chinese investors), and Chinese investors are almost exclusively
focused on their domestic ecosystem (95% of their transactions go to Chinese
startups). Importantly, the rather miniscule 10% share of transactions from
foreign investors to Chinese startups stillamounts to 253 transactions — more
than the total number of transactions received by UK startups. With the
intensifying US-China technology rivalry, these numbers already went down
compared to before 2020 and will, most likely, go down further with the
planned outbound investment screening in the US.

Second, for startups in every country listed in Figure 6, investors from the
US are the second largest group, after domestic investors. In Canada, they
even form the largest group. For example, for European startups, 72% of
transactions (individual investments) came from investors in Europe and 12%
came from US investors. Similarly, 13% of all transactions made by European
investors are targeted toward the US, followed by 4% each to the UK and China,
and 71% are going into the domestic startup ecosystem.

Limitations

When drawing conclusions from Figure 6, please consider the limitations
described. Our dataset may notinclude all startups and investors participating
in funding rounds, potentially leading to data selection effects (Annex 1A).
Additionally, the accuracy of our analysis may be affected by incorrect
headquarters locations (Annex 1C) and instances in which companies have
multiple names (Annex 1D).
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3.3 Avalue chain perspective: Mapping startup activities

Up to this point, our analysis of funding activities in the semiconductor
ecosystem has focused solely on the geography of investors and startups.
By incorporating the activities of startups into specific production and
process steps, we can gain a more comprehensive understanding of where
most startups are active in the value chain. To provide a context for this
approach, we will briefly outline the semiconductor value chain and its unique
characteristics.

The semiconductor value chain is rooted in a
transnational division of labor that leads to high levels
of economic efficiency and innovation, as well as strong

interdependencies in a highly specialized and complex
[EID = BEy ecosystem.? [t can be divided into three production
= 1F steps: chip design, wafer fabrication (also called front-

Chip

Wafer Assembly,

end manufacturing), and assembly, test, and packaging

Design Fabrication Packaging (also called back-end manufacturing). Equally important
are the supplier markets providing critical inputs for
semiconductor design and manufacturing: IP and EDA

Design Software (Electronic Design Automation) software for chip design,

equipment, materials, and wafers for front-end and

C@I 3rd party IP

back-end manufacturing (see Figure 7).

Globally, there are a few key countries that play an

’E Equipment important — sometimes indispensable — role in one of

the process steps or supplier markets: the US, Taiwan,

South Korea, Japan, the EU, and, increasingly, China.

&i Chemicals None of these countries has an entire production

stack in their own territories. Instead, there is close

@ Wat collaboration across borders along the whole value
arer

chain and its supplier markets to develop competitive

products. For example, US fabless (design) companies

rely on Taiwanese foundries to manufacture their chips.
The foundries themselves rely on more than 50 different types of equipment
and up to 400 different chemicals, primarily from the US, the EU, and Japan.
Sometimes, specific inputs can only be provided by a single company. Due to
these highly concentrated markets and the need for close collaboration to stay
innovative and competitive, there are strong lock-in effects between fabless
companies and foundries for contract manufacturing, as well as between
equipment and materials suppliers and fabs. In our previous publications
listed in Annex 4, we explain the setup as well as the characteristics of the
semiconductor value chain in more detail.
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Number of startups per value chain position

design I 750
manufacturing [ 253
EDA il 52

P 18
equipment [N 159
materials [ 96

wafer | 15

0 200 400 600 800

What you see

When classifying the semiconductor startups that received funding over the
last three years, we used the value chain framework described in the previous
section. Figure 8 shows the production (design or manufacturing) or process
steps (EDA, IP, equipment, materials, and wafer) in which the startups in our
dataset are active. We do not differentiate between front-end and back-end
manufacturing.

A high variance in the number of startups in each segment becomes apparent.
The number of startups active in design is the largest (750), while those active
in IP and wafers is particularly small (18 and 15, respectively). It is important
to understand that one startup can be attributed to more than one category.
One example of this is CelLink. The startup is active in chip design and
manufacturing. Thus, it is counted twice in the above chart — for the design
and manufacturing categories. Consequently, the numbers displayed in this
chart do not represent the number of startups in our dataset but the number
of activities in different segments over the last three years.

What it means

Chip design is by far the area in which most startups are involved. More than
every second startup in our sample that has received funding during the last
three years is involved in chip design. This can be explained by the rise of
special-purpose chips in response to the growing number and variety of chips
needed for cars or other Al-based products.

The shift from general-purpose computing to application-specific chips offers
room for startups to enter the chip design market, designing semiconductors
tailored to a specific end product.Thisis particularly evidentin Al chip startups
developing special-purpose processors to cope with the constantly growing
need for computing in data centers or end-user devices.' According to market
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analysts, the Al market is expected to grow to more than $1.6 trillion by 2030."
Thus, the rising demand for Al chips is filled by a quickly growing number of Al
chip startups.

Apart from the demand for new kinds of chips, chip design is an attractive field
for investors because it has the highest value add (50%) in the semiconductor
value chain and relatively low upfront investment costs compared to
semiconductor manufacturing. Chip design has lower entry barriers than
other process steps in the semiconductor ecosystem, and no expensive
manufacturing equipment or clean rooms are needed. However, compared to
a classical software startup, which can operate “from the garage” and quickly
reach a stage where revenues are earned, the design of a new chip can take
years, during which the startup makes no revenue at all. Overall, chip design is
thus a risky and capital-intensive endeavor, requiring a lot of patience during
every step of the process — from the initial design to fixing problems in the
semiconductor when they are first taped out, as this can sometimes require a
redesign.®

Limitations

When drawing conclusions from Figure 8, please consider the limitations
described. Startups might be significantly more active in one segment than
in the other. For this analysis, we counted all segments equally. For example,
a startup developing EDA software might also sell semiconductor IR, but the
vast majority of revenue is generated from selling EDA software licenses.
Nonetheless, the above chart maps such a startup as “+1” for EDA software
and “+1” for IP. See Annex 1B for a full description of the categorization
process.

Our dataset may not include all startups and investors participating in funding
rounds, potentially leading to data selection effects (Annex 1A). Additionally,
the accuracy of our analysis may be affected by instances in which companies
have multiple names (Annex 1D).
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3.4 Regional breakdown of startups activities

Country shares of startups in each value chain position

design Il 750 =
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What you see

Similar to the previous chart, Figure 9 shows how many startups in our
dataset are active in each segment. One startup can be assigned to, and thus
counted for, multiple categories. Additionally, in Figure 9, the colors indicate
the proportion of startups for each country in each segment. The left panel
displays the absolute numbers, while the right panel shows the relative shares
per country. The white numbers in the bars in the right graph indicate the
absolute number of start-ups per country in each category. For example, there
are 445 Chinese and 144 US startups active in design. As shown in the figure,
across all segments, Chinese startups account for the largest share, often
making up more than half of the startup activities.

What it means

Countries show different patterns regarding their activities in different
semiconductor production and process steps. According to our data, China
is the most active country in every market of the semiconductor startup
ecosystem. There appears to be no prioritization of specific segments; the
activities of Chinese startups can be found everywhere along the value chain.
One plausible reason for this is China’s pursuit of self-reliance. To become
less dependent on foreign (especially US) technology providers, China heavily
invests in its domestic semiconductor ecosystem.
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The US startups play the second most important role in our dataset in several
markets along the value chain, for example in design, EDA and materials.
Compared to China, and even though the absolute numbers are small, the
share of US startups differs between the categories. Their focal areas of
activity mirror their strong suits in the transnational semiconductor value
chain. US companies have a high market share in chip design, due to US
fabless companies (e.g., Qualcomm, Nvidia, and AMD) and system companies
(e.g., Apple, Tesla, and Google). As the licensing of EDA software is strongly
connected to chip design, they also play an important role in this market.

The lower number of activities displayed in the chart for other countries makes
it difficult to draw conclusions. However, based on the limited data available,
it seems that the EU’s activities are less targeted toward specific production
and process steps.

Limitations

When drawing conclusions from Figure 9, please consider the limitations
described. Startups might be significantly more active in one segment than
in the other. For this analysis, we counted all segments equally. For example,
a startup developing EDA software might also sell semiconductor IP, but the
vast majority of revenue is generated from selling EDA software licenses.
Nonetheless, the above chart maps such a startup as “+1” for EDA software
and “+1”for IP.See Annex 1B for a full description of the categorization process.

Our dataset may not include all startups and investors participating in funding
rounds, potentially leading to data selection effects (Annex 1A). Additionally,
the accuracy of our analysis may be affected by instances of incorrect
headquarters locations (Annex 1C) or in which companies have multiple names
(Annex 1D).
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3.5 Startups with highest funding amount

Highest-funded startups in our sample

Horizon Robotics m CN design, manufacturing 2 I
Eswin Technology m CN design, manufacturing, wafers 0 I
Chipone Technology m CN design 0 I
SambaNova Systems m US design 0 I
Unisoc m CN design o 1IN
Vital Thin Film Materials m CN materials o 1IN
CanSemi m CN manufacturing o 1IN
Zhaoxin Semiconductor m CN design O | N
SJ Semi m CN manufacturing o 1IN maximum
Moore Threads H CN design, manufacturing 1T 1R estimate for
Innoscience Technology m CN design, manufacturing o N partially
Ancora Semiconductor W design o I disclosed
PsiQuantum m US design, manufacturing 0O 1IN rounds
Black Sesame Technology H CN design 2 B '
Hejian (UniVista) m CN EDA 0O N
Vastai Technologies m CN design (O |
Enflame Technology m CN design 1T 1
Graphcore UK design (O |
Iluvatar CoreX m CN design, manufacturing O |
Lihao Semiconductor Materials m CN materials O |
MetaX Integrated Circuits m CN design O |
MegaRobo Technology m CN equipment O |
Groq m US design (O |
Viiyong Electronic Technology m CN design O |
Fujian Deer Technology m CN materials O |

undisclosed rounds T $1B  $2B

What you see

This table shows 25 startups in our sample that received particularly high
amounts of funding in disclosed rounds, or potentially high amounts through
undisclosed and partially disclosed funding rounds throughout the last
three years. This changes the perspective from looking at funding activities
(measured in number of transactions) to the accumulated funding amount'®
a specific startup has received over the last three years. The left-hand side of
the table lists the names of the startups. The second column displays their
headquarters. The third column shows the segments in which the startup is
active. The fourth column indicates whether there are undisclosed funding
rounds in our dataset. Lastly, the fifth column shows the accumulated funding
amount raised in disclosed or partially disclosed rounds in US dollar. The dark
grey bars show the amount of funding that was raised in disclosed rounds. The
light grey bars indicate the funding that was potentially raised additionally via
partially disclosed rounds.
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What it means

A look at the 25 startups that raised the most funds supports many of the key
takeaways we presented earlier. First, of the 25 startups ranked in this chart,
20 are headquartered in China. Our data show that Chinais very active in terms
of transactions; however, the transactional values could be lower than the
transactions from investors headquartered in other countries. The overview of
highest-funded startups in our sample suggests that Chinese semiconductor
startups not only attract a large number of transactions but also raise high
funding amounts.

Second, chip design is not only the production step most startups that were
funded during the last three years are active in. The top-funded startups in our
sample indicate that chip design is also the segment with the highest funding
amounts. Of the 25 startups ranked in this chart, 18 are active in chip design.

Third, the chart suggests that the EU lags behind China and the US regarding
large funding amounts. Among the startups with particularly high funding
amounts in our sample, not a single one is based in the EU.

Limitations

Figure 10 comes with several limitations. First of all, our sample might be
missing important startups and funding rounds because they were not
mentioned in the SemiEngineering blogposts. For example, due to a funding
round not covered by our sample, the Chinese startup GTA Semiconductor is
missing in Figure 10, even though it raised more than $1B over the last three
years."

Second, the exact transaction value is not disclosed for every funding round.
Thus, a funding round that is (partially) disclosed or completely undisclosed
could account for a significant amount of funding and change the ranking. We
included estimates for partially disclosed funding rounds (light grey bars in
the chart).

Lastly, startups that appear in our sample under different names, which we
were not able to normalize, might appear in the list of top startups in a wrong
position (or not at all) because we could not aggregate their funding amounts
(Annex 1D).
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4. Conclusion

This paper presents a first analysis of global semiconductor startup funding
patterns, with the goal of providing first insights into this vital part of the
semiconductor value chain. Although the data analysis comes with caveats,
it highlights some interesting general trends regarding countries’ activities at
the startup level. Interestingly, our observations about the startup ecosystems
in different countries reflect how countries are positioned in the global value
chain and how they each attempt to strengthen their competitiveness — or
even achieve independency - in different ways.

The elephant in the room is the sheer number of Chinese investors and
startups. The latter innovate across the entire semiconductor value chain,
from semiconductor materials to equipment, fabs, and, ultimately, the chips
themselves. This high level of activity can be explained by China’s attempts to
lessen its dependence on foreign (especially US) semiconductor technology
suppliers. Achieving import substitution ultimately means that Chinese
semiconductor companies have to “reinvent the wheel” in many areas of the
value chain.

During the last three years, the US has been the second most active country
regarding the number of active investors and funded startups. Interestingly,
even though the major share of investments stays within their borders, US
investors are equally involved in funding rounds for startups all over the
world — from China to Japan and Europe, to name just a few. US startups are
centered around chip design, an area in which they are already leading.

Our data reveal further interesting insights with regard to the activities of
individual countries in Europe. We have included a breakdown of individual
European countries activities regarding funding rounds, funded startups
and active investors in Annex 3 to supplement Figure 5. Similar to our past
quantitative analysis of semiconductor research'®, this figure shows that
most activity in the EU by investors and startups is concentrated in a few
member states. Based on our sample, the majority of EU investors comes from
Germany, France, the Netherlands, and Belgium. On the side of semiconductor
startups, our dataset shows the most activity in Germany, France, Finland,
the Netherlands, and Sweden. With newly established initiatives, such as the
European Innovation Council’s “Accelerator Challenge,” which focuses on chip
design', having a better overview of “who is funding what and where” in the
global semiconductor ecosystem becomes increasingly relevant forinnovation
and industrial policy in the EU.
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Lastly, this publication can also be seen as an invitation to get in touch with us
to learn more about our work analyzing the global semiconductor value chain.
We would also love to hear from you if you identified an error in our analysis.
The underlying data of our analysis was published on our website along with
this Data Brief.
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5. Annex
Annex 1: Methodology and limitations

A:Data selection

Our analysis is based on a series of monthly blogposts published by a
journalist over a 3-year time span. It is possible that the resulting sample of
funding rounds is biased toward certain countries, startup categories, or other
dimensions relevant to our analysis. Overall, the number of startups covered in
the blog posts grew significantly over the observed period. Funding rounds for
Chinese startups are mentioned much more frequently in the blogposts from
2021 onwards. This might be due to a significant expansion of the Chinese
startup ecosystem during the last few years, due to a change in the level of
detail in the blogposts over time (e.g., a change in the source of information or
research method), or due to a combination of both.

Additionally, we would like to mention that the information we collected via
Crunchbase might contain errors. Crunchbase is an open and collaborative
platform that provides business information about private and public
companies. Information is sourced via investment firms that directly submit
updates to their portfolio and investment activity to Crunchbase but also,
to a large extent, via community contributions. Although information on the
platform is verified automatically by algorithmic systems and manually by a
team of data analysts according to the Crunchbase website,?° we cannot rule
out inaccuracies and missing information in the Crunchbase data. The same
holds true for the information collected via the SemiEngineering blogposts.

For a better estimate of the representativeness of our data, we compared
our results with the number of funding rounds and the total funding amount
mentioned in other reports analyzing the semiconductor ecosystem.Given that
the methodology of these studies is not fully transparent, we do not attempt
to explain similarities or differences.

Comparison of funding rounds and funding amounts with other reports

For 2022, our data found that semiconductor startups raised at least
$22 billion funding (including minimum estimates for partially disclosed
rounds), while Pitchbook reported a higher figure of $38 billion.?' In terms
of the relative share of China’s chip startups, our data shows a 70% share,
whereas the Pitchbook report indicates a 56% share.?? Despite the variation
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in absolute values, the overall trend and the prominence of China’s role in
semiconductor startup financing are consistent across both data sets.

The most recent study from Strategic Semiconductors supports our findings
on the development of funding activities in 2022.2% Their analysis tracked
approximately 1,290 deals, including battery startups, which is close to our
count of 951 funding rounds, excluding battery startups. As the report states
that nearly one-quarter ($9.4 billion) of the total funding amount was invested
in battery startups, this difference likely accounts for the majority of the
variance in the number of funding rounds between the two data sets.?*

EqualOcean, a Chinese market analyst, reported that Chinese semiconductor
startups saw 287 funding rounds in 2021, representing a 67.8% increase from
the 171 deals in 2020.%° In comparison, our data includes only 18 funding rounds
for Chinese startups in 2020 and 132 in 2021. Despite the discrepancies in
the number of deals, our data and other sources consistently confirm a strong
surge in funding activities for both Chinese startups and semiconductor
startups worldwide. Yet, this example shows significant gaps in some numbers
of funding rounds in our data relative to other reports.

Additionally, Pitchbook data highlights that the global funding amount for
semiconductor startups has more than tripled from 2020 to 2021, with a
total transactional value of $9.9 billion across 170 deals in 2021.26 Our data
confirms this massive increase. Based on disclosed funding amounts, we see
a jump from approximately $4.5 billion in 2020 to around $16 billion in 2021.
This convergence in broad trends across different sources bolsters the validity
of our analysis, emphasizing the substantial growth in financing activities for
semiconductor startups, particularly in China.

Even with the acknowledged limitations in our data set, overall trends and key
takeaways, such as China’s significant role in the industry, remain consistent.
Nevertheless, considering the notable gaps in our data relative to other
reports, itis prudent to exercise caution when drawing conclusions, especially
when interpreting findings with limited data coverage. Going forward, we
recommend supplementing our data with more comprehensive sources to
enhance the reliability and scope of future analyses.
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B: Startup categorization

To analyze the activities of the startups in our sample with regard to the
semiconductor value chain, we manually researched each startup and assigned
it into one or multiple of the following segments: “design,” “manufacturing,” “IR”
“EDA,” “materials,” “equipment,” and “wafers.” For example, a startup active
in chip design and in IP licensing was assigned two segments: “chip design”
and “IP” Additionally, if the core business model of the startup mentioned in
the SemiEngineering blogposts was not directly related to the semiconductor
ecosystem, it was not included in our analysis. This was often the case for
startups innovating battery applications. Our dataset might still include a
small number of startups that were incorrectly assigned a certain value chain
segment, but we do not expect these to significantly affect the results of our
analysis.

For practical reasons, and because the information was often not available in
public online sources, we did not differentiate the activities of the startups
any further; neither did we specify the main areas in which the startups were
involved. The analysis of the startup activities thus assumes that each startup
is equally active in every segment to which it is attributed. However, it is also
possiblethatitis particularly successfulinone ofthe segments,and the second
one resulted from a development toward a more diverse portfolio or business
model, such as a startup offering EDA software as the core product but also IP
as a secondary product. Another possibility is that a startup’s activity in two
areas, for example, design and manufacturing, is the core of their business
model and cannot be seeninisolation. Additionally, because of limited reliable
sources, it was not always clear whether a startup was pursuing a fabless
business model or whether it was also active in manufacturing. For this reason,
our analysis might overrepresent or underrepresent certain startup activities.

C: Headquarters location

Our analysis is based on information gathered via SemiEngineering blogposts
and additional information from Crunchbase. For 748 investors, no information
about the headquarters country was available. In these cases, we manually
researched each investor’s name to find information about their headquarters
via additional public online sources.

Since many of the investors in our sample operate globally and have multiple

offices in different countries, the allocated headquarters do not always reflect
the ultimate source of investment or show inaccuracy regarding the actual
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location of the investor. One example is GSR ventures. Its headquarters are in
California, but it mainly operates in China. This problem is also mentioned in
similar analyses, such as the CSET report on U.S. outbound investment into
Chinese companies.?

D: Entity resolution

In the process of analyzing the startups and investors mentioned in specific
funding rounds, we faced the challenge of startups and investors going by
different names. This is particularly a problem in the Chinese ecosystem, as
entities appear simultaneously by their Chinese names and their English
translations. Thus, it could be that the same entity is counted more than once.
We normalized our dataset by searching the data for an entity’s spelling and
translation variants and aligning them. However, we cannot guarantee that
all names were normalized through this procedure or that all startups and
investors were counted only once. We assume that there are still some name
variants in our dataset that we did not discover or normalize. This might result
in a slight overrepresentation of Chinese startups and investors in our dataset.
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Annex 2:Incoming and outgoing transactions
by country

Left side of figure 6:
Headquarter location of startups funded by investors from ...
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For the countries with the most outgoing transactions in our sample, the charts
show the relative share of startup headquarters countries. The total number
of outgoing transactions is noted next to the country. For example, of the 435
transactions from EU-based investors, 71% went to startups based in the EU, 13%
to US startups, 4% to UK startups, 4% to Chinese startups, and 8% elsewhere.

Numbers might not add up to 100% due to rounding.
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Right side of figure 6:

Investor origin of startups based in ...
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For the countries with the most incoming transactions in our sample, the
charts show the relative share of investor headquarters countries. The total
number of incoming transactions is noted next to the country. For example, of
the 414 transactions to startups in the EU, 72% came from EU-based investors,
12% from US investors, 5% from Chinese investors, 3% from UK investors, and
9% from other countries. Numbers might not add up to 100% due to rounding.
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Annex 3: Funding rounds, startups and investors
in Europe

Number of funding rounds, startups and investors per EU country 2020 - 2022

Funding rounds

Funded startups

Active investors

Germany 29 France 23 Germany 71
France 25 Germany 21 France 47
Netherlands 27
Netherlands 20 Netherlands 14
) ) Italy 18
Finland 17 Finland 11 Finland 16
Sweden B Sweden 5 Belgium 15
Italy 5 Italy 5 Sweden 12
Belgium | 4 Belgium 4 Spain 11
. 10
Spain | 3 Spain || 3 Luxembourg
Estonia 9
Poland | 2 Poland | 2 .
Austria 4
Lithuania |2 Lithuania | 2 Poland [ 3
Denmark | 2 Denmark | 2 Latvia [ 3
Austria | 2 Austria | 2 Ireland || 3
Romania |1 Romania | 1 Denmark [ 3
Czechia || 3
Portugal |1 Portugal | 1
) Portugal || 2
Latvia |1 Latvia | 1 cyprus [ 2
Ireland |1 Ireland | 1 Slovakia | 1
Estonia |1 Estonia | 1 Lithuania @ 1
I [ T T i I [ T T I [l [ T T
0 10 20 30 0 10 20 30 0 20 40 60 80

= (dark shade) = disclosed funding round
(light shade) = undisclosed funding round
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Annex 4:SNV’s previous publications on the
semiconductor value chain

Challenges of a rising Chinese chip design ecosystem

Jan-Peter Kleinhans, John Lee, February 2023
Europe’s Strategic Technology Autonomy from China: Assessing Foundational
and Emerging Technologies

China Semiconductor Observatory — Baseline Report

Jan-Peter Kleinhans, John Lee, December 2022
China Semiconductor Observatory

Government’s role in the global semiconductor value chain #3 — Analysis of
the EU Chips Act: The Crisis Response Toolbox

Jan-Peter Kleinhans and Julia Hess, September 2022
SNV Policy Paper

Governments’ role in the global semiconductor value chain
#2 — Recommendation for the EU Chips Act: A long-term governmental
mappin

Julia Hess and Jan-Peter Kleinhans, July 2022
SNV Policy Paper

Governments’ role in the global semiconductor value chain #1 — Analysis of
the EU Chips Act: Challenges of government monitoring of the supply chain

Jan-Peter Kleinhans, Julia Hess, and Wiebke Denkena, June 2022
SNV Policy Paper

China’s rise in semiconductors and Europe: Recommendations for
policymakers

Jan-Peter Kleinhans and John Lee, December 2021
SNV x MERICS Policy Paper

Understanding the global chip shortages: Why and how the semiconductor
value chain was disrupted

Jan-Peter Kleinhans and Julia Hess, November 2021
SNV Policy Paper

32


https://www.stiftung-nv.de/en
https://www.stiftung-nv.de/de/publikation/challenges-rising-chinese-chip-design-ecosystem
https://www.stiftung-nv.de/de/node/3458
https://www.stiftung-nv.de/de/publikation/eca-toolbox
https://www.stiftung-nv.de/de/publikation/eca-toolbox
https://www.stiftung-nv.de/de/publikation/eca-mapping
https://www.stiftung-nv.de/de/publikation/eca-mapping
https://www.stiftung-nv.de/de/publikation/eca-mapping
https://www.stiftung-nv.de/en/node/3309
https://www.stiftung-nv.de/en/node/3309
https://www.stiftung-nv.de/de/publikation/chinas-rise-semiconductors-and-europe
https://www.stiftung-nv.de/de/publikation/chinas-rise-semiconductors-and-europe
https://www.stiftung-nv.de/de/publikation/understanding-global-chip-shortages
https://www.stiftung-nv.de/de/publikation/understanding-global-chip-shortages

[ DataBrief
! April 2023

Semiconductor Startup Funding Activities

Mapping China’s semiconductor ecosystem in global context: Strategic
dimensions and conclusions

John Lee and Jan-Peter Kleinhans, June 2021
SNV x MERICS Policy Paper

Who is developing the chips of the future?

Jan-Peter Kleinhans, Pegah Maham, Julia Hess, and Anna Semenova, June 2021
SNV Policy Paper

The lack of semiconductor manufacturing in Europe: Why the 2 nm fab is a
bad investment

Jan-Peter Kleinhans, April 2021
SNV Policy Paper

The global semiconductor value chain: A technology primer for policymakers

Jan-Peter Kleinhans and Dr. Nurzat Baisakova, October 2020
SNV Policy Paper
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