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1. Executive Summary 
The shortage of semiconductors experienced by the industry in 2021 has put the otherwise rather 
anonymous semiconductor industry in the spotlight, both in Sweden as well as in Europe, the US and 
globally. How long this shortage will last is an important question for the industry, which however, is 
difficult to answer.  

According to international analysts, the industry will experience semiconductor shortages until the 
summer of 2022 and possibly into the autumn or even longer, after which there is a risk of 
overproduction as stocks are likely to be built up among buyers.   

Experiences from previous semiconductor shortages suggest that there will eventually be surpluses. 
But the current shortage may likely require longer time for this than with previous shortages. The 
main reason is that the semiconductor factories currently under construction to remedy the shortage 
suffer from the same overheated supply chains as other industries, with delays in everything from 
vital equipment to consumables, and that it is therefore likely to take longer than planned to put 
them into operation. In the worst-case scenario, this could mean that it can even take one or more 
years longer than analysts have predicted until the supply situation returns to normal. 

Sweden is part of the global semiconductor ecosystem – a complex ecosystem characterised by a 
high degree of division of labour, high capital intensity, high knowledge intensity, long production 
times, strong internationalisation, and strong lock-in effects. Sweden interacts with this global 
ecosystem in two ways – as a supplier of products and services in a number of niches where we 
demonstrate global excellence, and as a buyer of semiconductor products for industrial needs. Both 
need to be strengthened in order for: 

 a) Our SMEs and large companies being able to access the semiconductors and systems built on 
semiconductors that are required to produce products and services that contribute to Sweden's 
prosperity.  

 b) Swedish industrial enterprises to be able to secure access to the skills and services required when 
the industry’s products contain an increasing amount of semiconductors. 

 c) Maximisation of opportunities for Swedish semiconductor and electronics innovations to assert 
themselves on the global market, thus contributing to the country's prosperity. 

The overall goal for Sweden should be to leverage our national strength in innovation, and focus on 
the strong specialised competencies that exist here, as well as long-term investments in research in 
semiconductor technology, system design and semiconductor materials, to utilise our combined 
efforts to achieve the following strategic goals: 

1) Establish Sweden as a semiconductor innovation country by strengthening our innovation 
system for semiconductors and semiconductor materials. 

2) Attain yield on Swedish investments in research and innovation infrastructure for the design 
and production of semiconductors. 

3) Secure and maintain a role for Sweden in the semiconductor industry, not least through 
Swedish representation in the bodies and assemblies that decide on future European 
investments. 

 
Achieving these goals requires strong collaboration between industry, academia, institutes, and the 
public sector, as well as long-term public and private investments in education, research 
infrastructure, testing and demonstration facilities and in start-up and scale-up companies. RISE 
believes that Sweden should also take an active part in EU initiatives such as the Alliance on 
Processor and Semiconductor Technologies and the European Chips Act.  

It should be noted that these goals are long-term and will require continuous effort and funding for 
many years to come. They will not solve the industry's short-term need for semiconductors, and it 
will take time to secure the industry’s needs for semiconductor expertise. With a well-executed 
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strategy, however, these needs could be met to a greater extent while our country's contribution to 
the global semiconductor ecosystem would grow substantially, for the benefit of our common 
prosperity.  

 

2. Introduction, background, purpose, and goals 
This report documents an analysis of the semiconductor industry from a Swedish point of view. The 
report is intended to serve as a basis for a strategy based on the conditions in Sweden and for the 
Swedish industry. The report was initiated by the Association of Swedish Engineering Industries, 
which has observed the semiconductor shortage and the various initiatives for technological 
sovereignty and strategic autonomy that the EU and others have taken. 
 
Throughout 2021, there has been a global shortage of semiconductors. The shortage has affected the 
Swedish manufacturing industries, which in some cases have been forced to halt production, and the 
shortage has also affected, for example, the expansion of 5G networks in Sweden. There is much to 
suggest that the shortage will persist for most of 2022, and probably even longer. Experience from 
previous shortage situations is that they are often followed by an overproduction, which in turn has 
completely different effects. 
 
The EU has responded to the shortage situation by, among other things, launching an industrial 
alliance for semiconductors. Industrial alliances are launched in areas where there may be a need for 
special investments in Europe. Sweden has thus far chosen to remain outside this alliance, where 22 
out of the 27 member states have declared their support. Furthermore, the EU president has 
declared that Europe shall become increasingly self-sufficient in semiconductors and that Europe 
shall become a world leader in the design as well as manufacturing of semiconductors. The stated 
goal is for Europe to account for 20% of the world's semiconductor production, more than twice as 
much as today. If this is to become a reality, the declaration must be followed by massive initiatives 
and investments, as a single world-class semiconductor factory can cost hundreds of billions of 
Swedish kronor to build.  
 
The semiconductor ecosystem is complex and integrated across the globe, Europe, and Sweden. 
Swedish expertise and Swedish companies are represented in a wide range of niches in this 
ecosystem, in several cases with strong positions to maintain and further develop. There are also 
long traditions and in-depth knowledge in Swedish academia and industry.  
 
RISE’s perception is that there is a fairly strong consensus among industry, academia, and research 
institutes that Sweden should join the EU semiconductor alliance. Likewise, that Swedish companies 
should join the alliance. The reason is that we cannot afford to be outside as the opportunities for 
influence are significantly greater from within. However, there is some criticism in the business 
sector of the IPCEI instrument (Important Projects of Common European Interest), which can be used 
in the industrial alliances, as it may entail a risk of distorted competition. The perception is that 
companies that receive funding through IPCEI can gain a competitive advantage. Nevertheless, 
membership is considered to bring more advantages than disadvantages. 
 
How the Swedish government will respond to the EU’s semiconductor alliance has not yet been 
determined in detail. The government offices have received information from the European 
Commission that the first meeting of the industrial alliance will take place in early 2022. The 
government believes that there may be advantages with the way of working with industrial alliances 
and will analyse developments and the extent to which Sweden should engage. However, Sweden's 
unsigned declaration from December 2020 does not mean that Sweden is distancing itself from the 
industrial alliance that will initiate its operations in the spring. 
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The EU presented a new industrial strategy in March 2020. The pandemic, which hit with full force at 
the same time, has affected the conditions for implementation and the supply of materials and 
products. The European Commission therefore supplemented the industrial strategy proposal in May 
2021 with Building a Stronger Single Market for Europe's Recovery. There and in the industrial 
strategy, Europe’s vulnerability is indicated by analysis of the state of supply, but also by industrial 
alliances as a measure to increase competitiveness, to deal with the need to secure supply through 
partnerships as well as the need for leadership in standardisation.  
 
 

3. Mapping 
The shortage of semiconductors has caused production stoppages at several industrial companies, 
both in Sweden and internationally. Judging by media reports, the automotive industry has 
encountered particularly sizable challenges. But what is the reason for the shortage? How long will it 
last? And what can be done to counteract future shortage situations? One thing is certain – political 
decisions will play a major role for the semiconductor industry. 
 
All three major Swedish automotive manufacturers – AB Volvo, Scania and Volvo Cars – have been 
forced to stop production on several occasions over the past six months due to a lack of 
semiconductors. But it is not just the automotive industry that has been affected – the vast majority 
of those who manufacture products that include electronics have been affected as well. Large 
electronics-intensive companies, including Ericsson, have also had supply problems. Longer delivery 
times, higher prices and more work for buyers have characterised the entire industry's efforts, and 
this applies to semiconductors as well as certain other raw materials and input goods. 
 
Historically, a shortage of semiconductors is nothing new. The semiconductor industry has longer 
cycles with higher peaks and deeper lows than many other industries; see the chart below where the 
purple curve shows how semiconductor companies’ sales have radically varied over the years. 
Semiconductors constitute one of the most global and complex ecosystems in existence, where the 
constituent parts of an integrated circuit can cross dozens of national borders before reaching the 
end-customer1. This well-developed network has had its advantages. For example, after the 
earthquake and tsunami in Japan in March 2011 when several Japanese semiconductor factories 
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were temporarily put out of commission, the effects could be mitigated thanks to global cooperation, 
with the resulting shortage of certain semiconductors only lasting for a few months. 
 
The current semiconductor shortage is due to increased demand from several industries, mainly in 
the IT, telecom, and automotive sectors. But it has been intensified by the effects of the Covid-19 
pandemic, and by geopolitics where increased tension between the US and China has disrupted the 
semiconductor ecosystem, in among other ways, through export restrictions. The fact that the 
production of the most advanced semiconductors is continuously concentrated to ever larger and 
fewer players – which is due to each generation of semiconductors requiring ever greater 
investments – also makes the ecosystem more vulnerable. 
 
The pandemic has had several effects on the semiconductor market. One of the clearest is increased 
demand for personal computers and other consumer electronics, to a non-negligible extent caused 
by the increase in people working from home. For example, the third quarter of 2021, when 84 
million personal computers were sold, was the sixth in a row with increased sales2.  Smartphone 
sales are also increasing, by more than 10 percent in Q2 20213. This is despite the component 
shortages. 
 
In the automotive industry, demand plummeted at the start of the pandemic. Many vehicle 
manufacturers, including AB Volvo, share their forecasts 12 months in advance with their 
subcontractors, which in turn led to them reducing their orders for semiconductors, among other 
things. Vehicle manufacturers are not major direct purchasers of semiconductors, but they are 
included in components purchased from subcontractors.  
 
With the recovery of the automotive industry, the upturn was much stronger than predicted. Placing 
new orders for semiconductors proved difficult or impossible as everyone in the industry wanted the 
same semiconductor production capacity. In addition, some semiconductor manufacturers had 
switched parts of their production more to consumer electronics. One consequence was that the 
automotive companies had to spend considerable time allocating the semiconductor components 
still available between different subcontractors so that they could produce as many complete 
vehicles as possible. Without such measures, sometimes involving second- and third-tier 
subcontractors, the production stops in the automotive industry would probably have been even 
more numerous. Another consequence has been that the automotive manufacturers have had to 
quickly redesign several circuit boards to release certain semiconductors. A fire at a Japanese factory 
belonging to the semiconductor company Renesas, a major supplier of automotive electronic 
components, further aggravated the situation this past summer, albeit temporarily4.  
Semiconductors for vehicles also have higher requirements than for consumer electronics. For 
example, they must be able to operate in temperatures from -40 to at least +105oC while regular 
consumer electronics are specified for 0 to +70oC. Due to this, switching the production of otherwise 
functionally identical circuits for consumer electronics to automotive electronics is not an option, 
while the opposite is much simpler. 
 
During the pandemic, several countries with a major impact on the global semiconductor ecosystem 
have also been severely affected by the pandemic and its effects. From, for example, the Philippines, 
Malaysia, and Vietnam – countries where many semiconductor manufacturers have conducted their 
testing operations – there are reports of lockdowns that have prevented the employees from going 
to work and the test facilities have thus been shut down completely or had reduced capacity5.  
 
Geopolitics has also worsened the shortage. Former US President Trump imposed a 25% tariff on 
Chinese semiconductors in 2018 and banned American semiconductor exports to China’s Huawei in 
2019. President Biden has not withdrawn any of this. Chinese companies have therefore, according 
to consistent media data, vacuumed the market for 5G telephony chips for several years, for 
example.   
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The increased popularity of cryptocurrencies is also blamed for intensifying the semiconductor 
shortage. Producing Bitcoin and other cryptocurrencies requires considerable computing capacity, 
and the central components here are GPUs, a type of semiconductor where the shortage has been 
substantial since the spring. But it is no more than a percentage of all GPUs that go to cryptocurrency 
production, so that factor is likely overestimated6. 
 
How long will the shortage last? There is no immediate lightening in sight. On the contrary, delivery 
times are expected to vary from 12 and 24 months. Exactly which semiconductors are most lacking 
varies from week to week – it can be microprocessors, different types of memory, communications 
circuits and communications modules. For memory, mainly DRAM and NAND flash memories, prices 
have also sharply increased.  
 
Notably, semiconductors are just one of many input goods for which the electronics industry is 
currently experiencing shortages. Another is epoxy resin, which is used in connectors and relays, for 
example. That there is also a global shortage of packaging materials, containers and transport 
capacity, which aggravates the situation even more.  
 
Analysts who follow the semiconductor market agree that the shortage will continue at least until 
the summer. Only then will new production plants now under construction begin to mitigate the 
shortages we see today. However, several analysts also point out that there is an imminent risk of 
overcapacity by 20237 if all the new factories promised by Intel, Samsung, TSMC and others are 
actually put into service. 
 
It is a big “if” because these are large and complex factories. The semiconductor industry has by no 
means been spared from the disruptions in the world's supply chains, so there is a high probability 
that delays will also affect the delivery of the highly specialised equipment and materials required to 
get these factories up and running, and bringing them up to full production. At the same time, the 
pandemic and its restrictions may well continue, creating even more demand for IT and 
communications equipment for teleworking. The conclusion is that the boom in the IT industry can 
paradoxically slow the recovery of the supply of semiconductors as it strains already overheated 
supply chains even more. In this scenario, the shortage of semiconductors is unlikely to ease for 
another one to three years.  
 

3.1 Semiconductors are global politics 
In the wake of the semiconductor shortage, several weighty political statements have been made. 
For example, US President Joe Biden has pledged $52 billion in the Chips for America Act to boost US 
semiconductor production, a pledge to be seen as a response to Chinese President Xi Jinping's 
previously pledged $1.4 trillion over six years to the IT sector, where semiconductors, AI and self-
driving cars are key elements. In geopolitics, the semiconductor issue also plays a role in military 
development. The Pentagon's $100 million programme RAMP-C, Rapid Assured Microelectronics 
Prototypes – Commercial aims to expand access to secure and reliable sub-7 nm chips and has 
awarded Intel a contract for development of a Leading-Edge Foundry Ecosystem8.  Meanwhile, 
Korean semiconductor companies have said they will invest $450 billion over the next ten years, and 
Taiwanese TSMC has earmarked $100 billion for expanded production over the next three years9. 
 
European Commission President Ursula von der Leyen has announced the European Chips Act, 
intended to strengthen Europe's long-term position in semiconductor research and production,10 as 
well as a European industrial alliance for semiconductors11.  The EU has said it will match the US sums 
in investment, without providing any exact figures. 
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Regardless of how much is actually invested, these initiatives will not affect the current 
semiconductor shortage. Rather, the pledges are parts of the geopolitical game that semiconductors 
are now a part of. Tensions between the US and China, coupled with the fact that Taiwan and its 
semiconductor flagship TSMC are growing strongly in the semiconductor market, entail that the 
influence of politics is likely to increase. TSMC, along with Intel and Samsung, are the undisputed 
technological leaders in the semiconductor field, and TSMC accounts for nearly half of the portion of 
the semiconductor market that manufactures chips on behalf of others, the so-called foundry 
market. Sales for the entire semiconductor market are expected to reach approximately $490 billion 
this year, of which the foundry part accounts for about 20%.  
 
China sees Taiwan as an “inescapable” part of its own country and has in the past six months 
sharpened both statements and military exercises around the self-governing island. TSMC does not 
officially interfere in political matters, but its chairman Mark Liu said this summer that “everyone 
wants peace in the Taiwan Strait” because “no one wants to disrupt the semiconductor supply in 
Taiwan”12. President Biden has expressed strong support for Taiwan and promised to assist the 
country in maintaining its self-defence capabilities. But what happens in that relationship can have a 
huge impact on the world's semiconductor supply – an industrial policy bomb is ticking. 
  

3.2 EU industrial alliances 
The EU has established a number of industrial alliances, gathering societal and industrial partners 
around selected sectors with the aim of promoting Europe's independence from non-European skills 
and technologies.   

The EU motivates industrial alliances as follows: 

“Industrial alliances can play a role in achieving key EU policy objectives through joint action by all the 
interested partners. They can make European economies more resilient, ensure the global 
competitiveness of our industry (including SMEs), support a successful transition to a carbon-neutral 
continent by 2050 and make Europe fit for the digital age. This is why industrial alliances can be used 
as one of the delivery vehicles for relevant European strategies, e.g. on hydrogen, raw materials or 
plastics.” 

https://ec.europa.eu/growth/industry/strategy/industrial-alliances_sv 
 
Industrial alliances already exist or are planned in the following areas: raw materials, batteries, active 
substances for pharmaceuticals, hydrogen, semiconductors as well as cloud and edge technology. 
The alliances will provide a European focal point for stakeholders, from the public and private 
sectors, for joint development of new business partnerships, business models and roadmaps for 
investments in the field.   

The Commission’s role is to facilitate alliance establishment and follow up on undertakings. No direct 
EU funding is allocated to the alliances through dedicated programmes. On the other hand, 
collaboration within the alliances will facilitate synergies between existing and future EU initiatives, 
which means that European initiatives and funding can be used to support the alliances’ objectives. A 
large part of the funding for joint projects and investments is expected to come from member states 
and participating alliance partners (industry, academia, research institutes and other innovation 
partners).  

The various industrial alliances are ascribed to different industry-specific objectives. In July 2021, the 
Commission launched the European Alliance on Processors and Semiconductor Technologies with the 
overall goal of identifying gaps in the production of semiconductor chips and consequently applying 
measures needed to enable companies and organisations to accelerate their technological 
development and production capacity.  
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Activities within the alliance will help strengthen the European electronics design ecosystem, which 
includes semiconductor design for leading process nodes and open source hardware solutions. The 
activities will also contribute to improving European manufacturing capacities, which includes testing 
and advanced encapsulation. In addition, the manufacturing capacities will be at the cutting edge of 
technology, which means that European production will be shifted from today's 16 nm to 10 nm 
nodes, and in the future from 5 nm to 2 nm and lower.   

An organisation – company, academia, institute or authority – that wants to join the semiconductor 
alliance must meet the eligibility criteria specified in the alliance’s reference conditions, as well as 
complete and sign the alliance’s application form. Through signing, the organisation undertakes to 
contribute to meeting the goals set out in the alliance declaration.    

Participation in the alliance can entail stronger positioning for contributing to Europe's development 
of semiconductor technology, as well as better conditions for accessing expertise from other alliance 
partners. Activities expected within the alliance are:  

 Development of strategic roadmaps.  
 Survey of obstacles/bottlenecks for advanced manufacturing capacity.   
 Identification of end-user needs for the next decade    
 Creation of opportunities for SMEs to leverage advanced semiconductor technology in 

innovative products.  
 Strengthening of technology transfer between academia and industry.  
 Creation of tools for initiatives in expertise.  

EU member states have played an important role in establishing the semiconductor alliance through 
a joint declaration on processors and semiconductor technologies (December 2020) with the 
message that the EU should establish an industrial alliance for semiconductors. However, Sweden 
was one of the five member states that chose not to ratify the joint declaration. The continued role 
that member states can have within the alliance is above all supportive, by enabling 
funding/synergies for activities related to the alliance’s undertakings, e.g. through the allocation of 
funds from the Recovery and Resilience Facility (RRF) (often referred to as the Recovery Fund) or 
through national programmes.  

Representatives from member states may be invited to participate in relevant working groups. In 
addition, the Commission or the alliance steering group may invite representatives from the member 
states to participate in the alliance’s General Assembly. The supportive and advisory role of member 
states can thus contribute to the broadening of the stakeholders’ (industry, academia, research 
institutes, other innovation stakeholders) scope of actions for implementing the priorities deemed 
necessary for strengthening Europe's semiconductor capacity.  

Bringing together a broad group of stakeholders within the alliance with different competencies is an 
important factor for achieving the overall objectives. An indication of which implementing 
stakeholders are expected to participate in the semiconductor alliance can be obtained by identifying 
participants in near and adjacent EU initiatives in semiconductor technology. For example, at the 
time of writing, 29 European companies/research bodies are participating as partners in IPCEI for 
microelectronics (IPCEI, Important Projects of Common European Interest) from the member states 
of France, Germany, Austria and Italy. The European branch organisation AENEAS (Association for 
European Nano Electronic Activities) has 443 member organisations with a distribution of 43% SMEs, 
25% research bodies and 23% larger companies – all in the field of electronics components and 
systems. Although these figures do not indicate participation in the future semiconductor alliance, 
they show elements of the critical mass in the EU landscape that are connected in European 
structures, such as the European partnership Key Digital Technologies Joint Undertaking (KDT JU). 
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3.3 EU initiatives  
In the European funding landscape, there are several programmes that can be used for projects to 
develop European capacities and competencies for digital technologies. Horizon Europe, Digital 
Europe, the fund for an interconnected Europe, the Recovery and Resilience Facility and InvestEU are 
all possible sources of funding for projects or investments aimed at strengthening Europe’s 
digitalisation, where the development of semiconductor capacity is one of several priorities. 
However, it is difficult to estimate the portion of EU programmes and its digital programme elements 
that will be linked specifically to the European semiconductor ecosystem or to the semiconductor 
alliance.  

The strongest link to semiconductors is found within the initiative Key Digital Technologies Joint 
Undertaking (KDT JU) and the Important Projects of Common European Interest (IPCEI) as well as the 
pledged European Chips Act. 

KDT JU is a research and technology development project funded by Horizon Europe. It brings 
together member states and industry stakeholders in a range of technologies deemed essential for 
Europe, of which semiconductors are one. Leading organisations in KDT JU include EPoSS (European 
Technology Platform on Smart System Integration), AENEAS (Association for European Nano 
Electronic Activities) and the Artemis Industry Association. KTD JU should also be mentioned and is a 
continuation of the Horizon 2020 programme ECSEL, Electronic Components and Systems for 
European Leadership.  

Important Projects of Common European Interest (IPCEI) is engaged in a handful of areas where 
microelectronics is one of them. IPCEI is an instrument that enables individual states, with EU 
approval, to support infrastructure construction or make other investments deemed necessary to 
achieve objectives of increased European capacity in the field. IPCEI thus enables state aid to areas 
that member states consider to be important for the EU’s strategic autonomy. IPCEI is somewhat 
controversial in the business sector as the instrument is considered to be capable of distorting 
competition and confers advantages on undertakings supported through the exemption from the 
applicable state aid rule.  

Within IPCEI Microelectronics, 29 stakeholders from Germany, France, Austria, Italy, and the UK are 
participating in one of the five technology groups – Energy efficient chips, Power semiconductors, 
Smart sensors, Advanced optical equipment and Compound materials. In 2022, further investments 
are expected through IPCEI Microelectronics. This means that we will most likely see increased 
investment capital from member state governments to expanded national, as well as European, 
industrial capacity. In addition, the French Presidency of the European Council (spring 2022) is 
prioritising a more active economic industrial policy in which member states’ conditions for allocating 
large-scale industrial aid are further consolidated and/or strengthened. There is much to suggest that 
the EU's largest economies, such as France and Germany, will make use of the national scope for 
action for investments on an even larger scale entailed by IPCEI. This can also be perceived as 
problematic with regard to the EU’s smaller economies (which do not have the same financial 
capacity for national investments).  

The European Chips Act is an initiative for the future presented by European Commission President 
Ursula von der Leyen in September 2021. The aim is to generate a European semiconductor research 
strategy and develop a plan to strengthen the EU’s production capacity, as well as to create a 
framework for international collaboration and partnership.   

The European Chips Act is in line with the ambitions of the semiconductor alliance and has a 
seemingly strong connection to its activities and funding. In addition, however, Ursula von der Leyen 
has also stated that the Commission should examine the possibilities of establishing a financing fund 
for the field, called the European Semiconductor Fund. The assessment is that other European 
innovation financing will also contribute, such as Horizon Europe and Digital Europe. The Commission 
is one of the world's largest R&I financiers, and thus possesses a normative force for the governance 
and prioritisation of investments even from national and private sources.  
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The above-mentioned initiatives, and the EU’s programme that includes a digital focus, provide a 
picture of an overlapping European landscape for semiconductor development. The EU’s industrial 
alliance for semiconductors should be seen as an integral part of the EU’s other digital focus policies 
(including industrial, economic, research and innovation policies), with affiliated European initiatives 
thus playing a major role in the viability of the alliances. In other words, the semiconductor alliance is 
one of several signals for a strong European mustering of forces in semiconductor technology by 
2030. 

 
 

4. Ecosystems for and related to semiconductors 

4.1 The global semiconductor ecosystem 
The semiconductor ecosystem, or value chain, is part of a larger ecosystem for what is known at the 
European level as electronic components and systems (ECS). According to a 2017 ECS industry study 
funded by the European Commission, this global ecosystem can be visualised as a complex upside-
down pyramid, as shown below: 

 

 
ECS products (integrated circuits, sensors/actuators, embedded and cyber-physical systems, 
software, etc.) represent an increasing share of the total content and value of OEM industries, 
making them a strategically important global resource. The semiconductor ecosystem, at the bottom 
of this pyramid, forms the basis for this complex ECS ecosystem. At the top are the OEM:s and 
service industries (telecom, automotive, industry) with a market value of close to €50 trillion. In 
2017, the semiconductor part of the ECS ecosystem, including materials and equipment, was 
estimated to be worth almost EUR 500 billion, growing by 7.5% CAGR, faster than global GDP (5%) at 
the time. 
 
The global semiconductor ecosystem is one of the most complex and international ecosystems in the 
business world. Over the past three decades, it has evolved into a highly specialised and truly global 
ecosystem. Before a semiconductor component enters an electronic subsystem for installation in a 



Report 220124 

   12

5G base station or a Scania truck, the road from the raw material via the semiconductor factory to an 
OEM factory is a truly international journey. 

In addition, the semiconductor industry is much more research-intensive than other industries. 
According to the trade organisation Semiconductor International Association (SIA), there is “no other 
industry with the same level of investment in both R&D (22% of annual semiconductor sales for 
electronic device manufacturers) and investments (26%)”13. Both basic research and applied 
precompetitive research are important competitive elements in the semiconductor ecosystem. 

The ecosystem is characterised by a high degree of division of labour, high capital intensity, high 
knowledge intensity, long production times, strong internationalisation, and strong lock-in effects14. 
The three basic elements of semiconductor manufacturing – design, production of semiconductor 
wafers (front-end manufacturing) and assembly, test, and packaging (back-end manufacturing) – are 
usually carried out by various specialised players, each of which depends on a range of 
subcontractors. The design process requires design tools (EDA, electronic design automation) and 
licensing of design elements (IP blocks). Wafer production requires machinery, chemicals, 
cleanrooms and process robots.  

A world-class semiconductor factory for production of 5 nm nodes costs up to SEK 200 billion, and 
this includes some 20 lithography machines, each of which can cost SEK 100–200 million. At present 
only three companies in the world – American Intel, Korean Samsung and Taiwanese TSMC – are 
building this type of factory, and these three account for over half of the investments in the 
semiconductor industry.  

 
A semiconductor circuit requires about 1,500 process steps, each with hundreds of variables. It takes 
three to five months for the circuit to go through the wafer process, and then another one or a few 
months for back-end manufacturing when the wafers are cut into circuits that are encapsulated and 
tested. The complexity of the process makes it difficult for customers to switch suppliers, which 
contributes to lock-in effects. 

Different regions of the world have developed their semiconductor industries according to their 
industrial and political priorities, which has led to today’s situation where the US and Asia are 
dominant players in different parts of the ecosystem. Notable, however, is that no country or region 
is self-sufficient in everything needed to produce semiconductors. SIA has organised and mapped the 
semiconductor industry as follows: 
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Europe currently produces only 9% of the world’s wafers, but the EU has pledged to double this 
percentage by 2030. However, in the DAO subcategory – discrete, analogue and other 
semiconductors – the EU has a larger market share of almost 19 %, thanks to companies such as ST 
Microelectronics, Infineon and NXP. These types of semiconductors go largely to industries where 
Europe is strong, such as the automotive, telecommunications and industrial markets. 

The European Commission has organised and classified the semiconductor industry in a similar way 
as SIA, which also shows the fundamental importance of research in the ecosystem.  

 
4.2 The Swedish semiconductor ecosystem 

Sweden has over 3,600 electronics companies, with annual sales of SEK 153 billion and employing 
almost 50,000 Swedes. If we add companies where electronics are a crucial component in their 
products, we reach total sales of over SEK 1 trillion and with more than 300,000 employees. This is 
according to an analysis15 from the strategic innovation programme Smarter Electronic Systems. The 
electronics ecosystem is certainly larger than the semiconductor ecosystem therein, but the figures 
nevertheless show the relevance of the industry. 

This Swedish semiconductor ecosystem can be divided into a selling part and a buying part. The first 
part produces semiconductors and equipment for the global market, and the second buys 
semiconductors and equipment for electronics-intensive products – everything from toys to vehicles 
and mobile base stations. 

The buying part is dominated by large companies such as Ericsson, ABB, Volvo, Scania and Saab, 
among others. These companies buy their semiconductors either directly from the manufacturers or 
from distributors, which in turn may have a more or less strong Swedish presence. Automotive 
manufacturers such as Volvo are rarely direct customers; the semiconductors included in their 
vehicles usually come via subcontractors of subsystems. Ericsson and other companies with their 
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own electronics production, on the other hand, buy their semiconductors either directly from the 
manufacturers or from distributors, who in turn may have a more or less strong Swedish presence.  
 
Ericsson is also a major customer of design tools (EDA, Electronic Design Automation), measuring 
instruments and production equipment, areas that make up parts of the Swedish electronics 
industry. Many of the companies in these industries would probably not have existed in Sweden if it 
were not for Ericsson. The purchasing part of Swedish electronics can also be attributed to contract 
manufacturers of electronics, such as Eepab (Eskilstuna Elektronikpartner AB), which often also 
accounts for purchases on the world market of the semiconductors involved, but sometimes 
outsources procurement to other parties.   
 
The selling part of Swedish electronics has recently been mapped by Smarter Electronic Systems, the 
Strategic Innovation Programme (SIP) that in collaboration with Vinnova, funds innovation in the 
Swedish ECS ecosystem. The mapping shows that this part of Swedish electronics is particularly 
sprawling, with strengths in several of the parts of the global ecosystem but where several of the 
other parts are completely missing. This supports the thesis that the link between the selling and the 
buying halves of Swedish electronics is if not non-existent, then at least very weak, which entails that 
the connections for the Swedish ecosystem to the international ecosystem become important. 

Smarter Electronic Systems has organised the Swedish ECS landscape into ten strategic areas based on 
competencies and strengths:  

1. Micro- and nanoelectronics  
2. Printed electronics 
3. Power electronics  
4. Photonics  
5. Antennas, microwave and terahertz technology  
6. Sensors 
7. Embedded systems 
8. Electronics encapsulation  
9. Reliability  
10. Advanced production technology  

In these ten areas, there is an active renewal of the Swedish semiconductor and electronics industry, 
often based on start-ups from universities and institutes, sometimes in collaboration with larger 
Swedish companies. Most of these areas fall into the category of DAO – discreet, analogue and other 
– an area in which Europe, as mentioned, is quite competitive. 

The recent survey by Smarter Electronic Systems names 106 companies working in the selling part of 
the country's semiconductor ecosystem: 
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Business Sweden has initiated a deeper analysis of the semiconductor industry, which indicates that 
there are 60 Swedish companies in the field with around 2,300 employees, with reported sales of 
over SEK 5 billion in 202016.  

Most of these companies are focused on semiconductor design – they design and engineer circuits 
manufactured by other entities in the global market. It is noteworthy, however, that the 
semiconductor production sector “Fab/Equipment” had the largest total revenues (~65%). According 
to Business Sweden's preliminary report, which also notes that the two largest companies account 
for 40 percent of sales, the next 10 account for another 40 percent, while the remaining 80 percent 
of the companies are small companies that share 20 percent of the revenue. 

An interesting fact from Business Sweden’s report is that Sweden has company representation in 
most parts of the semiconductor supply chain; see below: 
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That Sweden contributes so significantly to the international semiconductor ecosystem is largely due 
to our strong national innovation system. Although Sweden has not had large-scale semiconductor 
production since the early 2000s, Swedish financiers and EU programmes have continued to invest 
heavily in research for semiconductors and associated areas.  
 
The academic programmes, the research and the companies originating from there are mainly 
located in 3–5 regions, clusters that even have end-users (OEMs) in telecom, transport and industry. 
The role of end-users is not necessarily as customers of the start-up companies, but they primarily 
contribute with expertise and participation in research projects that are necessary for the well-being 
of the ecosystems.  
 
In semiconductor materials and component production there is highly specialised manufacturing of 
DAO (discrete, analogue and other), such as MEMS, photonics, power electronics and sensors. A 
subjective estimate of Sweden’s areas of strength indicates that our academic research is very strong 
at several universities (KTH, CTH, LiU, LU, UU, LTU, MiUn) and that in semiconductor design there are 
plenty of Swedish companies with strong expertise (Ericsson, Sivers Semiconductor, Fingerprint, Axis, 
Coresonic, Synectic Labs, D-Flow, Gotmic, Shortlink, Sensair, Xergenic, On Semi, etc.).  
 
When it comes to semiconductor production, the picture is divided – Swedish strengths are at the 
front-end with companies such as Silex, IRNova, Finisar, Optronics and Smoltek. In back-end, i.e. 
encapsulation and testing, there is only a single company.  
 
In the area of equipment for electronics production there are several Swedish companies where 
Mycronic occupies a special position, but where Epiluvac, Obducat and Midsummer should also be 
mentioned. 
 
In semiconductor materials, there are also strong companies in Sweden, such as ST Microelectronics-
owned Norstel and the start-up companies SweGaN, Hexagem and Kisab Semi.   
 
Sweden also has several large OEMs, of course, such as Ericsson, ABB, Volvo, Saab and Scania, whose 
products’ value increasingly consists of semiconductors and related software, and which thus have 
large and growing needs for expertise and semiconductor-related services. Such services include 
processing capacity such as hybridisation, integration of components, handling of “naked chips” i.e. 
non-encapsulated silicon components, and more. A large part of these needs is currently met by 
Asian suppliers, but as the needs grow, opportunities are opening for establishment of more such 
operations in Europe as well as Sweden. In this area, both European companies as well as the EU are 
striving to establish regional supply chains. 
 
The conclusion is that Sweden’s strengths in the semiconductor ecosystem are in academic research 
and semiconductor design, both for entire circuits and circuit elements (IP blocks). In addition, there 
is also strength in specialised semiconductor production. The large OEMs at the top of the value 
chain contribute with requirements and expertise in telecom, transport and industrial applications.  
 
It is worth noting that the European ecosystem, as presented at EFECS 2021, shows a series of 
strengths and weaknesses reminiscent of the Swedish. The figure below shows that the European 
strengths in power electronics, sensors and smart systems, system integration and design are 
reflected in Swedish strengths. At the same time, Europe’s weaknesses are almost identical to the 
Swedish – there is no mass production of memory chips, microprocessors or packaging, to take a few 
examples.   
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5. Role and goals for Sweden in the international semiconductor ecosystem 
Sweden is one of the world's most innovative countries, viewed across the entire industrial 
spectrum. Semiconductors are no exception – thanks to sustainable investments in education, 
research and research infrastructure such as MyFab (Swedish research infrastructure with four 
cleanrooms and a range of research resources), our country can showcase many successful start-up 
companies. According to the branch association SwedNanotech, over SEK 700 million is invested 
annually in Swedish nanoscience and nanotechnology. RISE’s conclusion is therefore that Sweden 
should focus on a role as a semiconductor innovator in the European landscape.  

In the discussion about which role Sweden should play in the semiconductor world, there is a SWOT 
analysis of interest:  
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As mentioned, Sweden does not have large volume production of digital semiconductors, as shown 
under Weaknesses. Yet there are many innovative companies – even manufacturing ones – in highly 
specialised segments such as power electronics, high-frequency electronics, photonics, MEMS and 
sensors. In addition, Sweden has a significant role in the design part of the value chain, which 
accounts for an increasing portion of the value of semiconductor components. With the right 
investments and organisation, there is an opportunity for Sweden to build on these strengths and 
become more visible and active in Europe’s semiconductor ecosystems. In particular, according to 
SwedNanotech's analysis,17 these opportunities are in the following areas:  

1. Advanced materials and components, including compound semiconductors (i.e. 
semiconductors built on silicon carbide or silicon germanium instead of silicon alone) for 
applications in power electronics, radio frequency circuits and photonics. There are strong 
clusters around Lund and Linköping.   

2. Semiconductor-based MEMS components and sensors (Stockholm).  
3. Semiconductor design and software for embedded systems, for example for 5G/6G system 

circuits (System on Chip), with clusters around Lund and Stockholm.  
4. Milliwave and terahertz components and systems, with clusters around Stockholm and 

Gothenburg.  

The path to a leading role for Sweden as a semiconductor innovator in Europe requires investments 
to strengthen existing programmes in education and research in these areas, including in the existing 
research and innovation structure MyFab. As far as education is concerned, this would follow the 
European strategy, where major investments are planned.  

To establish the Swedish role as Europe’s semiconductor innovator, investments are also needed in a 
new national test bed – technology infrastructure in EU terminology – for pilot production, which can 
support and nourish these deep tech start-ups and help them reach out with their innovations on the 
global market. Upscaling to high volume production should then take place under the conditions and 
with the business models and opportunities that are prevalent in the respective market niches.  

If Sweden is to succeed in taking this role, however, a national strategy for semiconductor technology 
and materials is required, based on the one proposed by SwedNanotech (now renamed Saams). The 
strategy should be further developed in collaboration with relevant regional stakeholders such as 
universities, institutes, SMEs, as well as the public sector at regional, national and European levels. In 
addition, a formal Swedish organisation is needed that represents Swedish semiconductor interests 
in the European and global semiconductor ecosystems. The branch organisations that are closest at 
hand are Svensk Elektronik and Saams, but they have a larger scope than semiconductors alone. 

 

Goals 
The entire semiconductor industry is showing good growth potential in both the short and long terms 
as more and more industries become increasingly dependent on semiconductors and advanced 
material development.  
The overall goal for Sweden should be to use the strength of innovation as leverage, and focus on the 
strong specialised competencies along with long-term investments in research in semiconductor 
nanotechnology, in order to achieve the following goals with a concerted effort: 

1) Establish Sweden as a semiconductor innovation country by strengthening our innovation 
system for semiconductors and semiconductor materials. 

2) Attain yield on Swedish investments in research and innovation infrastructure for 
semiconductors. 

3) Secure and maintain a role for Sweden in the semiconductor industry, not least through 
Swedish representation in the bodies and assemblies that decide on future European 
investments. 
 

How these goals can be achieved is shown in more detail below, in Chapter 6, Strategy and analysis. 
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Achieving these goals requires collaboration between industry, academia/institutes and the public 
sector, each of which has important roles to play and important interests to fulfil:  
 

Stakeholder Role Interests 

Large enterprises/OEM  At the top of the 
semiconductor value chain. 
Define the industry's future 
plans, define the need for 
training programmes, create 
demand, create influence and 
leverage for Sweden.  

Access to expertise. Assurance 
of the availability of 
semiconductors, knowledge 
and new services built on 
semiconductors and 
electronics.  

Small and mid-size enterprises  Provide Swedish and European 
industry with innovation and 
growth. Place demands on 
national innovation systems 
and infrastructures. Define the 
needs for educational 
programmes.  

Access to expertise, access to 
research and pilot facilities, 
access to long-term funding, 
access to European networks 
with partners and customers.  

Universities Basic research and innovation 
at lower TRL. Operate large 
research infrastructures. 
Industrial and academic 
programmes.  

Academic excellence, global 
talent attraction, solving of 
societal challenges.  

Institutes Applied research and 
innovation at higher TRL. 
Operate testbeds and demo 
environments (technology 
infrastructures). Link between 
universities and industry.  

Industrial growth, access to 
expertise, solving of societal 
challenges in collaboration 
with industry.  

Public sector Sets national priorities, 
stimulates collaboration across 
regions and organisations, 
public funding. Constitutes link 
to EU and its funding. 

Industrial growth, prosperity 
for the inhabitants, secures 
employment opportunities. 

 

Should Sweden strive to bring large-scale semiconductor production to the country? 
In the discussions with representatives of semiconductor companies and OEMs, it is often mentioned 
that Sweden has good conditions for large-scale semiconductor production. Here there is much of 
what the semiconductor companies say they need – plenty of land on geologically stable bedrock, 
good water availability, relatively good supply of inexpensive electricity from renewable sources, 
relatively good access to expertise and proximity to several highly competent universities and 
research institutes. The reasoning is usually followed by a comment that “now that the EU wants 
really big semiconductor factories, we as a nation should work to ensure that at least some of these 
are built here.”  
This line of reasoning can seem attractive, not least because big money is available in large-scale 
semiconductor production. However, if we are going to engage in such an initiative, we should be 
aware of the risks. Huge investments are required, not only by the company/companies that own the 
factory, but also by the municipalities, regions and the state. As mentioned, a semiconductor factory 
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costs several hundred billion of Swedish kronor to establish, and the large semiconductor companies 
are well aware of their value and are skilled in the art of obtaining maximum subsidies from public 
sources. Profitability is also likely to take many years to achieve, and during that time new 
investments in the multibillion class will be required. 

Sweden has historically taken a few initiatives in this way, most recently in the early 2000s when 
Atmel had advanced plans for a factory outside Sandviken. Despite promises of hefty subsidies, 
nothing came of it, and the dark shadows cast by that venture are still with us. Ericsson also built an 
ASIC semiconductor foundry in Kista in the mid-90s that was dismantled less than 10 years later. 

For the Swedish large OEMs, it is probably strategically important that there is large-scale 
semiconductor production somewhere in Europe. But for them, it matters less whether it is placed 
here in Sweden or in any other EU country. RISE’s conclusion is that support from our large 
companies would be lukewarm if the issue were to be seriously raised and that it is better to invest in 
a strategy as below. 

 

6. Strategy and analysis 
The analysis and recommendations in this section are based on 1) Roadmap NanoSverige, Mot en 
nanomaterialbaserad industri i Sverige (Roadmap NanoSweden, Towards a nanomaterial-based 
industry in Sweden) from SwedNanotech and 2) Kartläggning av aktörer inom avancerade material i 
Sverige18 (Mapping of entities in advanced materials in Sweden) from Saams, which is the new name 
of the same organisation. As described above, four areas of strength are highlighted: advanced 
materials and components, semiconductor-based MEMS components and sensors, semiconductor 
design and software for embedded systems, as well as milliwave and terahertz components and 
systems. The analysis is also based on the SWOT analysis of the Swedish semiconductor ecosystem 
presented above.  

A roadmap for Sweden should aim to implement a national strategy for nanotechnology and 
semiconductors according to the goals above, which are described below in greater detail.  

1) Establish Sweden as a semiconductor innovation country by strengthening the innovation 
system for semiconductors and nanotechnology. 

a. Invest in research and existing research infrastructure, in particular the MyFab 
network.  

b. Invest in academic and industrial academic programmes with a focus on electronics 
and semiconductors in accordance with industry needs. 

c. Start the activities required to attract people with critical skills required to 
implement the Swedish national strategy. 

2) Attain yield on Swedish investments in research and innovation infrastructure for 
semiconductors. 

a. Invest in new test and demonstration facilities and pilot production facilities with a 
focus on the four areas of strength described above. 

b. Create a national programme for system circuits – System on Chip – to develop and 
strengthen expertise in the design of integrated circuits for industrial applications. A 
Socware 2.0 is a possibility.  

3) Secure and maintain a role for Sweden in the semiconductor industry, not least through 
Swedish representation in the bodies and assemblies that decide on future European 
investments. 

a. Create a national strategy for semiconductors with the goal of establishing Sweden 
as a player in the four areas of strength described above. 

b. Create a national skills centre for semiconductors built on regional stakeholders and 
ecosystems to carry out operations defined by Swedish industry (e.g. global 
component supply, education, national research goals). Include clear financial drivers 
for regional collaboration.   



Report 220124 

   21

c. Create and invest in an international platform and alliance of Swedish semiconductor 
organisations from industry, academia and the public sector.  

d. Participate both formally and in practice with resources in European semiconductor 
programmes, networks and initiatives such as IPCEI 2, the European Chips Act, the 
European Semiconductor Alliance and others.  

e. Create a team to develop and implement a model for public and private investments 
in Sweden from industrial, national and European sources of funding. 

f. Invest in activities that establish Sweden’s profile and attract international 
collaboration, investments and expertise.   

 

7. Project method 
The project has been conducted by RISE and financed by the Association of Swedish Engineering 
Industries and RISE.  
The project has been carried out by a project group through interviews of people in industry, studies 
of reports and workshops with a number of reference groups for the Association of Swedish 
Engineering Industries. The project group has subsequently compiled a report submitted to the 
steering group and other experts for feedback. The report has been updated after feedback. 
 
The project group consisted of the following people: 
Per-Olof Sjöberg – RISE – project manager and editor  
Adam Edström – RISE – analyst and co-editor 
Adam Andersson – RISE – EU affairs 
Michael Salter – RISE – domain expertise in semiconductors 
Björn Samel – RISE – domain expertise in semiconductors 
Dag Andersson – RISE – domain expertise in semiconductors 
 
The steering group has consisted of the following people: 
Peter Johansson (Chairperson) – Association of Swedish Engineering Industries  
Charlotte Karlsson (Chairperson) – RISE  
Patrik Sandgren – Association of Swedish Engineering Industries  
Monica Ringvik – RISE  
 
Roughly 10 interviews of people in industry and academia were conducted online with about 10 
discussion questions sent out in advance. 
Workshops were conducted with the Association of Swedish Engineering Industries' production 
reference group; the Association of Swedish Engineering Industries’ R&D reference group and a 
presentation was made for the Association of Swedish Engineering Industries’ Public Affairs network. 
 
The project has applied the RISE project model. 
 

8. Source list 
 

1. Globality and Complexity of the Semiconductor Ecosystem, 
https://www.accenture.com/_acnmedia/PDF-119/Accenture-Globality-and-Complexity-
Semiconductor-POV.pdf 
2. https://www.counterpointresearch.com/global-pc-shipments-q3-2021/ 
3. https://www.gartner.com/en/newsroom/press-releases/2021-09-01-2q21-smartphone-market-
share 
 



Report 220124 

   22

 
4. https://www.reuters.com/technology/renesas-restore-fire-hit-chip-plant-100-capacity-around-
mid-june-2021-06-01/ 
5. https://www.reuters.com/article/us-health-coronavirus-semiconductors-foc-idUKKBN21Q042 
6. https://www.fool.com/investing/2021/06/11/how-much-is-cryptocurrency-mining-influencing-
chip/ 
7. https://www.pcgamer.com/the-chip-shortage-could-turn-into-a-chip-oversupply-by-2023-states-
analyst-firm/ 
8. Intel secures foundry contract in Pentagon's RAMP-C programme ~ Converge! Network Digest 
(convergedigest.com) 
9. https://www.bloomberg.com/news/articles/2021-06-09/biden-will-need-more-than-52-billion-to-
counter-china-in-chips 
10. https://ec.europa.eu/commission/commissioners/2019-2024/breton/blog/how-european-chips-
act-will-put-europe-back-tech-race_en 
11. https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3733 
12. https://www.reuters.com/article/tsmc-results-politics-idCNL4N2OR29J 
13. Decision Etudes & Conseil, SMART 2016/007, “Study on the electronics ecosystem” 
14. Understanding the global ship shortages, Kleinhans & Hess, November 2021. 
15.  SIP SES ECS Landscaping report 
16. https://marketing.business-sweden.se/acton/media/28818/semiconductors-by-sweden-alliance 
17. Roadmap nanoSverige: Mot en nanomaterial-baserad industri i Sverige, SwedNanotech (Towards 
a nanomaterial-based industry in Sweden) 
18. https://saams.se/wp-content/uploads/2021/10/SAAMs-analys-avancerade-material.pdf 
 
 
Indirect sources: 
Decision Etudes & Conseil, 2021, "Electronic Components and Systems:  Markets, objectives, 
challenges and required achievements for the European digital age (ECS-SRIA, AENEAS, ARTEMIS, 
EPoSS) 
BCG SIA Report, 2021, “Strengthening the Global Semiconductor Supply Chain in an Uncertain Era” 
https://hbr.org/2021/02/why-were-in-the-midst-of-a-global-semiconductor-shortage 
https://www.idc.com/getdoc.jsp?containerId=prAP48247621 
https://t.teknikforetagen.se/forskning-innovation/experten-darfor-ar-det-halvledarbrist-i-
fordonsindustrin/ 
https://etn.se/index.php/nyheter/67935-infineon-om-halvledarbristen-2-5-miljoner-bilar-kommer-
inte-att-tillverkas.html 
https://etn.se/index.php/component/search/?searchword=halvledarbrist&ordering=newest&search
phrase=all&limit=20 
https://etn.se/index.php/component/search/?searchword=komponentbrist&ordering=newest&sear
chphrase=all&limit=20 
https://spectrum.ieee.org/chip-shortage 
https://spectrum.ieee.org/silicon-valley-cares-about-chips-again 
https://spectrum.ieee.org/automotive-chip-shortage 
https://spectrum.ieee.org/china-trade-war-portends-period-of-pain-for-semiconductor-industry 
EC, European Industrial Strategy https://ec.europa.eu/growth/industry/strategy_sv 
EC, Industrial Alliance on Processors and Semiconductor Technologies , 
https://ec.europa.eu/growth/industry/strategy/industrial-alliances/industrial-alliance-processors-
and-semiconductor_en 
EC, Alliance on Processors and Semiconductor technologies, https://digital-
strategy.ec.europa.eu/en/policies/alliance-processors-and-semiconductor-technologies 
EC, Declaration DEC Alliance Processors and Semiconductor technologies 
https://ec.europa.eu/newsroom/repository/document/2021-
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29/Declaration_DEC_Alliance_Processors_and_semiconductor_technologies_FINAL_July_19th__sPXr
cnHRbmbbxtyO0f7NXRuc_78327.pdf 
EC, Joint declaration on processors and semiconductor technologies, https://digital-
strategy.ec.europa.eu/en/library/joint-declaration-processors-and-semiconductor-technologies  
Euronews, article https://www.euronews.com/2021/09/16/von-der-leyen-pitches-european-chips-
act-in-a-bid-to-boost-the-eu-s-tech-self-reliance 
IPCEI on Microelectronics https://www.ipcei-me.eu/what-is/ 
Artemis https://artemis-ia.eu/membership.html 
Aena's https://aeneas-office.org/membership/members/ 
 
Interviews with representatives of AB Volvo, Scania, Ericsson, Eepab AB, KTH and others.  
 


