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Executive Summary 

 

The industry is recognised as one of the most important pillars to guarantee 

economic growth and social welfare in Europe. In last years, European Commission 

and Member States have been working to develop a roadmap towards a more efficient 

and competitive industry, but also a more environmentally sustainable and improved 

with new technologies. ICT and automatization have been crucial to digitalise 

European industry, and doors are open to introduce other key enabling technologies 

that allow the development of innovative products and solutions.  

In this sense, nanofabrication shows an enormous potential to boost the European 

industrial ecosystem to higher levels of competitiveness. In this document, developed 

within the framework of SUSNANOFAB project, we analyse the documents related to 

European industrial policies and strategies such as the 2030 High Level Industrial 

Roundtable, recommendations from the High-Level Group on Energy Intensive 

Industries or the new industrial strategy to foster European industry, among 

others. Also, we explore the general trends and needs of each studied sector 

(mobility, health, digital and industry, energy and climate change, food and natural 

resources, and inclusive and secure societies) as well as the main key 

nanotechnologies in each of them. Although each sector shows its own specificities, 

there are common trends that affect all of them: digitalization, demographical transition 

and climate change and energy transition are three main waves that came 

accompanied with social, technological, economic and political changes at all levels.  

In the next sections, the document explores the most relevant public and private 

initiatives, programmes and projects in the EU and international scale (with 

particular focus on United States, Singapore, Japan and Australia); identify and assess 

the existing relevant services and access to infrastructures; and provide an 

integrated map of the most relevant stakeholders and their linkages to existing 

initiatives, infrastructures and services. 

Additionally, the Sustainable Development Goals constitute a myriad of 

challenges for governments, for science and for society as a whole. Answers will come 

hand in hand with new products, new services, innovative business models and new 
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integrated solutions that will require knowledge from different areas and fields, and 

nanofabrication shows a real opportunity to improve the performances of existing 

products and processes, and to create new solutions to the current challenges.  

However, the introduction of nanofabrication in the current European industrial 

ecosystem may not occur immediately. Both the existing literature and the experts 

consulted coincide in pointing out some barriers that prevent the full development of 

the potential of nanofabrication. More than half of experts point to economic reasons 

as the main barrier: high cost of infrastructures, especially for SMEs, difficulties to find 

private investors, high price of raw materials, and high uncertainty about the market 

acceptance of nanomaterials. Nor does the regulation help, which in many cases is 

perceived as restrictive and limiting by almost a quarter of the experts consulted. Both 

the uncertainty and the lack of communication feed a culture of reluctance and 

ignorance on the part of society and companies themselves. One third of the experts 

point out the technological complexity of the implementation of nanofabrication, 

especially in SMEs, as other of the main barriers: the problems to scale up, the waste 

treatment or the difficulties of introducing a nanomaterial in an existing manufacturing 

process among other technical problems.  

However, there are also several important drivers to foster nanofabrication in 

Europe. Almost three-quarters of experts agree that the most important driver is the 

technological one: the possibility of adding extra functions to the products and better 

properties, improve their performance, functionality and cost-efficiency and improve 

the sustainability of industrial processes are just some of the advantages that 

nanofabrication can give to the industrial ecosystem.  

Finally, the document offers some recommendations to integrate nanofabrication. 

Some of them are related to the European culture:  to be less risk averse and learn 

to tolerate the failure. The attitude is fundamental to have good ideas and taking 

them to the market, and Europe needs to be more technological ambitious and change 

the traditional culture. This change in the culture is closely linked to a more intense 

presence of venture capital and loan guarantees in specific nanotechnology 

projects and new companies.  
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International cooperation in regulatory issues is also needed, because standard 

harmonisations and a common reference framework could ensure a higher level of 

confidence in nanotechnology, and also, can guarantee environmental and health 

safety aspects.  

Other important suggested measure is related to improve the communication 

and dissemination of the advantages of nanofabrication since, in general, European 

industry has an important lack of knowledge about its potentialities and benefits. The 

European Commission should dedicate more efforts to bring the potential of 

nanofabrication closer to the industry.  

Also, communication to the society is important for it to understand and to better 

know the benefits of using products with nanotechnology, because, if society 

perceives nanomaterials as beneficial products, then it will help to implement 

favourable policies for their market uptake. And not only collaboration with society is 

important, but also among the different stakeholders along the entire value chain, 

increasing general confidence and improving the relationship between researchers 

and SMEs and facilitating the pilot level production scale.  

Other important measure concerns to education. European society and industry 

are still nano illiterate, so it is important to make a global effort to introduce nano in the 

educational agenda as part of the scientific and technological curricula.  

 Cost effective production, regulatory clarified environment, public awareness of 

nanotechnologies and all the mentioned measures have a great potential for societal 

and environmental welfare, and also for employment and economic growth. Both 

nanofabrication and nanotechnologies should be viewed as vehicles of 

competitiveness for Europe and prosperity for the whole of European society. 
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1 Introduction: the European Policy Strategy 

Nanofabrication is defined as the design and manufacture of structures with 

dimensions measured in nanometers -nanostructures. In the words of (Ding, Yu, & 

Wang, 2019) “nanofabrication is the future of technology and will soon be at the 

forefront of all manufacturing technologies by providing the design and fabrication of 

functional nanomaterials, which are potentially capable of responding to all major 

global challenges of the present and the future”. 

The global target of SUSNANOFAB project is to put in place an integrated 

concerned action on nanofabrication, sustainable in the long term. The project 

establishes and promotes a robust network of European and international 

stakeholders and geographically distributed centers. These activities want to provide 

current missing links between policy, infrastructure, expertise and industry 

requirements, and contribute towards the improvement of the current EU positioning 

and performance in nanofabrication. 

The first technical work package of this project (WP2) is focused on setting up the 

scene, studying the European nanofabrication ecosystem, and linking all relevant 

initiatives. There are four big objectives for this work package: provide a 

comprehensive landscape of nanofabrication ecosystems, including assessment of 

key drivers and challenges, and identification of exemplary target products in the target 

sectors; map the relevant public and private initiatives in the EU and international 

scale; identify and assess the existing relevant services and access to infrastructures; 

and provide an integrated map of the relevant stakeholders and their linkages to 

existing initiatives, infrastructures and services. 
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Figure 1. SUSNANOFAB Project. 

European industry makes up more than 20% of GDP, accounts 80% of goods 

exports and employs more than 35 million people. European industry is the engine for 

productivity growth, high-value exports and quality jobs for European people. 

European Commission is very aware of this and also, of the changing environment for 

global markets. Environmental sustainability, pressure on natural resources, 

technological change, digitalisation and, unexpected event such as the crisis of the 

Covid-19 are some of the factors that affect worldwide and European industry.  

Before the present crisis in December 2017, European Commission established 

an independent advisory group, the Industry 2030 High Level Industrial Roundtable, 

to give recommendations about the future EU industrial policy action. The final 

document (Industry 2030 HLG, 2017) points five key drivers for the future European 

industry to manage a sustainable an inclusive transformation: leadership in 

technology, innovation and sustainability, social fairness and wellbeing, anticipating 

and developing skills, a fair competitive and agile business environment, and strategic 











https://ec.europa.eu/commission/priorities/jobs-growth-and-investment/investment-plan-europe-juncker-plan/what-investment-plan-europe_en
https://ec.europa.eu/commission/priorities/jobs-growth-and-investment/investment-plan-europe-juncker-plan/what-investment-plan-europe_en
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Strategy2 to unlock the full potential of Single Market, the Capital Markets Union3, to 

mobilise capital in Europe, the European Skills Agenda4 to take advantage of the green 

and digital transitions, and support a prompt recovery form the Covid-19 crisis, and 

the initiative Trade for All5, a trade an investment strategy for the EU.  

 

Figure 3. The EU budget powering the recovery plan for Europe. Source: European Commission 

Finally, the Recovery Plan for Europe (COM(2020) 456 final) has been launched 

in 2020 “to repair the economic and social damage brought by the Covid-19, kick-start 

European recovery, and protect and create jobs”.   

To get the targets, the Recovery Plan mobilises two main sources of funds: Next 

Generation EU, with €750billion, and a reinforcer long term budget for 2021-2027 with 

€1,100billion.  

 For its part, Next Generation EU is rolled out across three main pillars: 

supporting member states to recover, kick-start the economy and helping private 

 

2 More info about Single Market Strategy available at: https://ec.europa.eu/growth/single-
market/strategy_en 
3 More information about Capital Markets Union available at; https://ec.europa.eu/info/business-
economy-euro/growth-and-investment/capital-markets-union/capital-markets-union-action-plan_en 
4 More information about European Skills Agenda available at: 
https://ec.europa.eu/social/main.jsp?catId=1223 
5 More information about Trade for All available at: https://ec.europa.eu/trade/policy/in-focus/new-
trade-strategy/ 

https://ec.europa.eu/growth/single-market/strategy_en
https://ec.europa.eu/growth/single-market/strategy_en
https://ec.europa.eu/info/business-economy-euro/growth-and-investment/capital-markets-union/capital-markets-union-action-plan_en
https://ec.europa.eu/info/business-economy-euro/growth-and-investment/capital-markets-union/capital-markets-union-action-plan_en
https://ec.europa.eu/social/main.jsp?catId=1223
https://ec.europa.eu/trade/policy/in-focus/new-trade-strategy/
https://ec.europa.eu/trade/policy/in-focus/new-trade-strategy/
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investments, and learning lessons from the crisis. All these pillars are supporting by 

new programs and financial mechanism such as grants and loans for companies, 

Member States, regions and municipalities. 

Beyond individual programmes, Commission proposes an emergency budget for 

solidarity and emergence aid. Also, Commission has adjusted its Work Programme 

for 20206 to reinforce European resiliency facing this and future crisis.  

One of the key points is the European Green Deal, that contemplates some  

pillars to foster sustainable growth in Europe, such as a modernisation of Europe’s 

buildings and critical infrastructure, foster electric vehicles, create one million green 

jobs, support European farmers and sustainable agriculture, and protect natural 

ecosystems and forests, among others.   

Also, the adjusted Work Programme for 2020 contemplates de renovation of the 

European Single Market and reinforces some of the more important European values 

such as inclusiveness, fairness and resiliency. 

The European policy strategy maintains a coherent roadmap towards a more 

sustainable, fair and smart industry, and, in its different communications, reveals some 

areas that can be considered as key drivers for the transition: energy and climate 

change, health, sustainable mobility, food and natural resources, digitalisation and 

industry, and inclusive and secure societies. Besides that, European Commission also 

points some key enabling technologies that are going to be crucial to develop 

innovative solutions to give answers to the main European societal challenges: ICT, 

photonics, biotechnology, advanced materials and micro and nanotechnology among 

others,  

The next section explores the situation of the European industrial ecosystem in 

the cited areas and sectors: trends, technology development level and challenges to 

face in the next years, and also the situation of Europe versus other countries such as 

US or China.   

 

6 More information about WP2020 adjusts available at:  https://ec.europa.eu/info/files/adjusted-
commission-work-programme-2020-factsheet_en 

https://ec.europa.eu/info/files/adjusted-commission-work-programme-2020-factsheet_en
https://ec.europa.eu/info/files/adjusted-commission-work-programme-2020-factsheet_en
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2 European Industrial Ecosystem in target sectors 

In 2015, United Nations designed a global agenda for people and planet to the 

prosper now and in the future: the 2030 Agenda for Sustainable Development (United 

Nations, 2015). In this agenda, UN defines 17 Sustainable Development Goals and 

169 targets to end poverty, promote prosperity, ensure well-being for all and protect 

the planet.  

 

Figure 4. Sustainable Development Goals. Source: United Nations 

 There are six target sectors defined in SUSNANOFAB and reflected also in the 

European policy for a sustainable transition for the industry, that have also a direct 

impact on the SDGs: health, mobility, energy and climate change, food and natural 

resources, digital and industry, and inclusive and secure societies.  

At the same time, the market needs for each of these sectors, and also the 

future trends define the field to explore the role of nanofabrication to improve their 

industrial ecosystems. In next sub-sections, we explore the specific situation of each 

of them, as well as their relations with the SDGs and the main key nanofabrication 

technologies related to each of the sectors, so that we can define the role of 

nanofabrication to answer to their needs and to help them face the future trends.  
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Regarding mobility trends, (Dressler, 2019) underlines the decreasing brand 

loyalty and design relevance in the mobility sector, and also the pressure from 

emission regulations. And not only the Original Equipment Manufacturers (OEMs) are 

going to be affected, but also Original Equipment Suppliers (OESs), because of the 

increasing financial pressure, the declining profitability and the change in business 

models.  

Players along the value chain are repositioning themselves with new companies 

emerging (i.e. semiconductor companies) and an increasing pressure on others (i.e. 

TIER1 in automotive industry). However, the effects are not always negative for 

traditional car industry: the change from ownership to usership is expected to bring a 

growing demand for vehicles especially designed for mobility services with a global 

market volume up to 5 million a year by 2030 (Hasenberg, 2018). So, the new mobility 

does not only affect automotive industry, but also cities, drivers and passengers, 

transportation providers and alternative mobility offerings such as car sharing, air taxis 

or ride pooling among others. 

As (Remane, Hildebrandt, Hanelt, & Kolbe, 2016) points, in last years, mobility 

sector is being affected by a new wave of digital transformation focused in ongoing 

improvements in processing power, miniaturization of hardware and ubiquitous 

wireless connectivity. According to (Meissner, Shirokinskiy, & Alexander, 2020), a 

quarter of the rise in electronics Bill of Materials in future cars will be attributable to 

digitalisation.  

At the same time, all these changes are fostering new business models based in 

digital technologies viewed as combinations of information, computing, 

communication and connectivity technologies. Besides purpose-built ride-sharing 

vehicles, one of the most visible revolution in mobility business models is Mobility as 

a Service (MaaS) that relies on a digital platform that integrates all the services related 

to public and private transport, especially in the cities (Goodall, Fishman, Bornstein, & 

Bonthron, 2017).  These changes also imply the entry of new stakeholders and players 

like Uber and a great level of collaboration among the stakeholders. 
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Figure 5. Mobility through the ages. Source: (Goodall, Fishman, Bornstein, & Bonthron, 2017) 

Related to the autonomous vehicles, (Bernhart, HAsenberg, Karlberg, & 

Winterhoff, 2018) places mass production for 2025 with a fully development of 

automated driving systems (remote fleet management), driverless technologies, 

(sensors, radars, 3d projectors, computing core), ICT technologies (decision 

algorithms)  and also new models of transport such as “last mile” transport systems, 

delivery robots or drone delivery. 

In this sense, other of the main trends in mobility sector is the increase in the role 

of the automotive electronics, software and semiconductors, and the improving of 

reliability of electric drivetrains. Three factors will have a significant impact on the 

electronics of future vehicles: new Electrical Electronic Architectures, autonomous 

driving chips and new powertrain materials (Meissner, Shirokinskiy, & Alexander, 

2020). 

On the other side, the increased awareness for sustainability is reflected in the 

search for clean energy and electrification, but also in new forms for vehicle recycling 

and battery electric vehicles as energy storage systems. Due to regulations and to 

supply risks, the reduction of critical raw materials used for the manufacturing of 

several components for batteries is one of the trends for mobility sector. Also recycling 

strategies to recover critical raw materials and high value materials could be seen as 

a trend. According to (Meissner, Shirokinskiy, & Alexander, 2020), the demand of 

electric vehicles is increasing due to their specifications, lower operating cost and 

environmental concerns. Also, vehicles are being developed more and more with 
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composites to improve the performance and reduce the weight, slash CO2 emissions 

and improve recyclability. Composites offer structural advantages over traditional 

materials, so it is expected a growth in the composite market for automobile industry. 

Other major consumer of composite material is the marine recreational craft industry 

(Kumar, 2018). 

Relating to mobility needs, one of the most critical is to reduce vehicle weight, 

crucial to improving fuel economy and addressing range, performance, size, and cost 

challenges associated with fuel-cell and hybrid propulsion systems in mobility sector. 

The trend towards smaller and lighter, more environmentally friendly vehicles is 

accelerating, as the petrol price rises, and the CO2 reduction target becomes stricter. 

Dense metals are being replaced by lighter metals or by polymer composites to 

improve the performance of engines in extreme conditions, electric engines, surface 

technologies and materials for assembly systems among others. However, each one 

individually does not meet all requirements for mechanical, electrical and thermal 

abilities; moreover, providing multi-functional products expected by these markets at 

right cost is boosting the need for further integration of functional elements (materials, 

electronic components) in the structure and, at the same time, setting-up new 

processes to reduce cycle times and produce net-shape parts. 

 Nanotechnology, combined with other KETs such as advanced materials and 

advanced manufacturing, can lead to lighter and multifunctional structures. In 

aerospace industry, for example, throughout the last years there has been a growing 

demand of composites materials with integrated multifunctional capabilities in the 

manufacturing of structural components. The advantages of Carbon Fiber Reinforced 

Polymers (CFRP) over metallic materials in terms of specific stiffness and strength are 

clear. In this sense the integration of light modules for mobile application is also a 

market need. 

In addition, (Meissner, Shirokinskiy, & Alexander, 2020) point that more than half 

of the cost increase between Internal Combustion Engines (ICE) and Battery Electric 

Vehicles is driven by powertrain electrification. (Dressler, 2019)quotes also the move 

from ICE to electric powertrains, as one of the main challenges, because it implies 

parallel and costly production structures. In fact, many of the business linked to e-
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mobility are going to be lower profit in the beginning, so players need financial muscle 

and public financial tools to ease the transition time.  

The same author points as well the strong need for investments into automated 

driving and driverless technologies, artificial intelligence, and power train 

electrification. Relating to automating driving, one of the main needs pointed in 

(Bernhart, Olschewski, Burkard, & Yoon, 2018) is the infrastructure to test and validate 

automated vehicles. In this sense, legal framework continues to be one of the main 

critical success factors for automating driving. 

Thus, (Alexander, 2017) points to the develop and improvement of smart sensors 

as one of the keys for driver assistance systems. Since their price is falling as a result 

of continuous competition, manufacturers may capture more value to make the 

industry more profitable. (Meissner, Shirokinskiy, & Alexander, 2020) also point other 

area that needs technological develop to foster autonomous driving, that is computing 

power and, more specifically, AI driven central computing, to receive and analyse pre-

processed sensor data, and to determine the actions the machine must take. Since 

these central computers contain multiple chips, challenges remain to reduce power 

consumption on chip architectures. 

According to the same authors, the semiconductor manufacturers need to expand 

from hardware drivers middleware to application-level software and have to move 

towards functional integration by SoC (System on Chip), SiP (System in Package) 

more complex boards. TIER1 providers need to reposition themselves in electronics 

and software integration. Software companies need to leverage differentiated software 

capabilities, platforms and service-oriented architectures, and OEMs need to expand 

their capabilities for module integration, and software development and integration. 

The same source estimates that the share of semiconductor components within the 

electronics will rise from 25% to 35%, driven by an increased complexity and higher 

integration of semiconductors. On the other side, traditional electronic manufacturing 

technologies are based on subtractive processing which involves numerous sequence 

steps which are expensive, wasteful (produce chemical waste) and have high power 

consumption. Utilising these traditional processes means that manufacture in Europe 
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has become unfeasible due to high labour costs and stringent environmental 

legislation. 

Increasing battery safety is one of the general drivers for market uptake. 

Furthermore, (Meissner, Shirokinskiy, & Alexander, 2020) quotes the three main 

factors to foster electric mobility: simplification of recharging and maintenance, 

municipalities pushing for reduction of urban pollution, and regulatory requirements for 

average fleet fuel consumption. At the same time, (Bernhart & Riederle, 2019) 

underlines the importance of offering solutions to meet CO2 emission targets, focused 

on electrification and efficient battery development. (Bernhart, y otros, 2019) submit 

that the European automotive industry needs to improve in three areas to be the leader 

in electrical powertrains: improve the position in the battery value chain (currently, the 

battery cell market is led by Asian players); close the profitability gap between 

conventional and EV (with new business models such as Battery as a Service and 

technical requirements that allow modular designs), and develop complementary zero-

emission technologies (fuel cell technology, hydrogen).  

Finally, the entry of new players raises for the existing stakeholders the need to 

invest in innovative mobility strategies not to lose market share. New strategies are 

going to be necessary also to combine all the mobility offerings (private and public) in 

the urban context. Attached to the strategies are going to be necessary also business 

and environment regulation and policies to foster new models of mobility. Some of the 

main conditions to facilitate new strategies and new business models like Mobility as 

a Service are a widespread penetration of smart phones on 4G/5G networks, high 

level of connectivity, availability of secure and up-to date information and cashless 

payment systems.  
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NANOTECHNOLOGY APPLICATIONS IN MOBILITY 

MEMs, NEMs, and 

NANOSENSORS 

In control emission systems, for example in exhaust gas 

recirculation (EGR), diesel particle filters, selective catalytic 

reduction systems and stop-start systems and gasoline particle 

filters. 

 In accelerometers, gyroscopes, pressure sensors, chemical and 

gas sensors, thermal sensors, vibration sensors, radiation sensors, 

temperature sensors, magnetic sensors and microphone sensors 

among others. Accelerometers, for example, are used in airbags, 

stability systems, vehicle navigation, antitheft systems, identification 

of severe accidents and crash recorders. Gyroscopes are used for 

stability control, rollover detection and navigation systems, and also 

for vehicle dynamic control (VDC). Pressure sensors are used for 

manifold absolute pressure (MAP) sensors and tire pressure 

sensors. Nano chemical and gas sensors are used as exhaust 

sensors and cabin air quality monitors. Nano thermal sensors are 

used in stability control, rollover detection, night vision systems, 

navigation systems and engine environment monitoring. Magnetic 

sensors are used in steering angle, pedal position, battery current 

monitoring, charge level indication, hybrid battery control systems. 

In voice recognition and interpretation of emotions to improve the 

human-machine interaction 

 NES For automotive sector the applications are focus on glass, paint and 

plastic product treatments, specifically with the following 

functionalities: water, dirt, insect repellence and antifrost, antifog 

and antireflective surface treatments, self-cleaning materials, 

summer heat reduction, body/aesthetic paint colours, paint 

protective coatings, textiles for interiors.  

For aviation, commercial development is focused on protective 

coatings: deicing and aerodynamic (fuel-saving metal protection 

coatings and optical pilot laser protection), metal erosion protection, 

reduction of metal abrasion. 

For marine: anti-biofouling and superhydrophobic drag reduction, 

durable fluid friction reduced coatings, superhydrodynamic 

coatings. 

For infrastructures: self-cleaning glass based on photo-oxidizable 

titanium dioxide nano-coatings, NES-modified aluminium and 

concrete, anti-corrosion coating. 

For electronics: waterproofing for cell phones, displays, hearing 

aids and, headsets, printed electronics, colour displays, flat panel 

displays, computer hard disk drive memory, wearables, memory 

chip packaging more electronic components. 

NANOCOMPOSITES There are several clay nanocomposites that can be used for 

automotive parts such as Nylon/Montmorillonite (for its high heat 

resistance used in timing belts), Thermoplastic 

Olefins/Montmorillonite (for increasing stiffness, low.-temperature 

ductility and mar resistance, used in minivan step assists, cargo 

beds and exterior trim parts), Polypropylene/Montmorillonite 

(among its properties are high flexural modulus, high impact 

resistance, low bulk density and scratch and mar resistance, and 
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NANOTECHNOLOGY APPLICATIONS IN MOBILITY 

are used in sweat backs and center consoles), 

Polyethylene/Montmorillonite (used in automotive interior and 

exterior parts), Acetal, and Nylon/Micra Fluoride (used for injection 

molding, and in some engine covers for weight reduction), 

Nylon/NWNT for auto fuel lines and to paint exterior parts, 

PPE/MWNT for auto parts (e.g. painted bumpers) . 

Butyl/Vermiculite is being considered for use as air barrier films for 

tires. Nanotube-filled plastics are used to make door panels, 

fenders, bumpers, mirror housing and air bag covers. 

In aerospace, ceramic matrix nanocomposites improve optical, 

electrical, magnetic, tribological, corrosion resistant, and are used in 

the manufacture of lightweight jet engines. Carbon nanotube metal 

matrix are suited for turbo engines, wings, space shuttles and 

hypersonic aircrafts.  

Buckypaper: self-supporting sheet comprised of entangled carbon 

nanotubes. This type of nano-structured preforms enable and 

easier integration of CNTs into selective areas of a CFRP 

composite and can overcome the filtering issues arising when CNT 

are to be introduced by Liquid technologies (Liquid Resin Infusion, 

Resin Transfer Moulding, etc.) in composite laminates. 

CNT treated prepreg refers to the treatment of commercial pre-preg 

materials using tailored CNT-formulations towards specific 

performance by specific deposition techniques. CNT treated 

prepregs are developed to have minimum impact on processing 

and handling characteristics of commercial prepreg products and no 

(or minimal) impact on the composite manufacturing process 

parameters  

CNT doped non-woven veils: Non-woven veils are the structural 

materials composed of randomly distributed thin fibres. CNTs 

doped veils are the resulting product of the introduction of CNT in 

thermoplastic polymers. They exhibit conductive properties and 

improve mechanical performance of laminate. They possess a 

variety of applications as a lightweight alternative for shielding 

materials in aviation, automotive, military, medical and electronic 

industries. 

Nano-reinforced thermoplastic (based on master-batches) and 

Nanotextured surfaces in f B-pillar component for obtaining Anti-

scratch and aesthetic properties for Automotive sector -

ESTCRATCH (Injection moulding). (IZADI-NANO2INDUSTRY)7. 

Adding propylene nanoparticles to fuels to avoid compaction 

between particles (when stored mainly) and improve fuel 

homogenization. 

Adding nanoparticle coating by deposition to reduce physical wear 

on the brake discs and increase their useful life. 

 

7 IZADI-NANO2INDUSTRY Injection moulding casting and coating pilots for the production of 
improved components with nano materials for automotive, construction and agricultural machinery. 
H2020 EU.2.1.2.4/2.1.2.2/2.1.2.5 
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NANOTECHNOLOGY APPLICATIONS IN MOBILITY 

Reduction of friction in the pieces of aircraft flaps by coating with 

nanoparticles to avoid the use of bearings, thus increase the 

mechanical efficiency of the flaps mechanisms and reduce costs by 

eliminating bearings. 

NANOCERAMICS To improve energy efficiency in automotive, in reciprocation 

engines for wear components, turbochargers and a variety of diesel 

engine components, gas turbines for regenerators, recuperators 

and stationary elements. 

Ceramic catalysts in automobile engine exhaust to control pollution.  

To develop advanced batteries.  

Piezoelectric (PZT) ceramics in automotive for power seat controls, 

collision avoidance sensors and anti-knock sensors. Also, in 

aerospace for accelerometers and gyroscopes. 

NANOFIBERS In electronics: in sensors, in the manufacturing of integrated 

circuits, optoelectronic devices, magnetic devices, memory devices, 

electromagnetic interferences, shielding, printing imaging, and anti-

static products.  

In transport: for manufacturing high-efficiency air and oil filters, in 

the fabrication of electrodes for lithium-ion batteries and micro 

batteries, in fuel cells (e.g., in 3D membranes for fuel cells), in 

manufacturing of lightweight and high-strength parts, anti-static 

components and conductive paints. 

NANODEVICES In electronics: semiconductors and component devices, data 

storage and MEMs. 

In industrial processes: nanodevice sensors for leak detection, 

monitoring and inspection. 

Figure 6. Key nanofabrication technologies for mobility sector. Source: SUSNANOFAB 

The table above shows some key nanofabrication technologies for mobility 

sector. Thus, Microelectromechanical Systems (MEMs) are main components in 

safety-critical and emission control applications in transport industry and combine 

sensors with electronics or other mechanical devices embedded in a semiconductor 

chip. The estimated global Market for MEMS Sensors is $11,154Millions for 2022 

(BCC Research, 2018). The miniaturised version of MEMS are NEMs 

(Nanoelectromechanical Systems), an advanced class of devices that integrates 

electrical and mechanical functionalities on the nanoscopic scale. NEMS are 

considered as a disruptive technological advancement that extends miniaturization of 

devices to the next level, beyond MEMS. NEMS Market is segmented into graphene-

based NEMS, silicon-based NEMS, silicon carbide-based NEMS, indium arsenide-

based NEMS, gold and platinum based NEMS and gallium arsenide-based NEMS. 

The estimated market for NEMs is $55Millions for 2021 (Singh R. , 2017). the NEMS 
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market for automotive industry is valued in $7.4Million by 2021, and for semiconductor 

industry is valued in $15.1Million by 2021.  

Other key nanotechnology in mobility sector are nanosensors: tiny sensors with a 

size of 10 to 100 nanometres, that operates on the same scale as nanomaterials, 

atoms or molecules. Their estimated global market for 2022 is about $587Millions 

(BCC Research, 2018). In general, nanodevices and nanomachines (nanosensors, 

nanoscale computing devices, nanotools, nanorobots, nanomanipulators), have an 

estimated market of $2,670Millions for 2028, more than half, corresponding to 

nanosensors (Mc Williams, Nanodevices and nanomachines: the global market, 

2018).  

Also, nanoengineering surfaces (NES) represent an extension of biomimicry that 

replicates unique nanoscale as well as microscale features (Oliver, 2018). Some of 

the main techniques to fabricate NES are ionized gas plasma, chemical vapor 

deposition, laser ablation, layer-by-layer self-assembly, multilayer-film co-extrusion, 

nanoimprinting, rolling mask lithography or self-assembled monolayers of 

phosphonates. For automotive sector, aviation, marine and military, the NES 

applications are in early stage of commercial development and it is expected a 

significant revenue growth by 2022. The global market for automotive applications is 

calculated in $175Millions for 2022, for marine applications is calculated in more than 

$1,000Millions for 2027. The impact of NES electronic is calculate in $850Millions for 

2027. In transport sector there are multitude of NES technologies: multi-layer 

nanocomposite film and laser-ablated superhydrophobic plastics, superhydrophobic 

coating, carbon nanotube-based paint with integrated ultrasound devices, acrylic 

polymer nano-emulsion coating, hydrophobic, oleophobic, non-stick coatings, CVD 

hydrophobic water repellent coatings, superhydrophobic plasma coatings, lotus leaf 

superhydrophobic fabric coating among others. 

Besides, a nanocomposite is a special class of composite in which at least one of 

the components has a nanoscale dimension. Nanocomposites have applications in 

electro catalyst in fuel cells and light-weight materials for less fuel consumption among 

others. By 2022, automotive parts are expected to be almost the 8% of the global 

applications of nanocomposites. Global consumption of nanocomposites is expected 
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to be around 1.1 million metric tons, or $7.3billion by 2022 (Mc Williams, 2018). For 

automotive sector, this consumption is estimated in 374.7Million pounds for 2022. 

Among Nanocomposites are Nanoceramics and advanced ceramics, inorganic non-

metallic granular materials fabricated from chemical processes with applications in 

energy storage and supply, and transportation systems. (Williams, 2019).  Also, there 

are nanofibers, defined as cylindrical structures with a diameter below 1000 nm and 

as aspect ratio greater than 50, that have an expected market in 2023 of $4.3Billion. 

 In PLATFORM project,8 three pilot plants are developed to incorporate CNTs into 

composite laminates to obtain three nano-enabled products (bucky papers (CNT 

sheets), CNT treated prepreg and CNT doped non-woven veils). Their technology 

readiness levels reached are TRL 6 or 7 as all three technologies have already 

demonstrated their effectiveness for introducing CNTs into traditional manufacturing 

processes for composite laminates. 

 European industrial ecosystem trends and needs for energy 

and climate change 

For the purpose of this report, in climate change and energy we consider all the 

solutions and processes to give response to the effects of climate change and/or to 

give answer to the climate adaptation. Also, solutions and goods for sustainable 

energy production and energy consumption will be taken into consideration.  

Energy forms the backbone of modern economies and is fundamental to economic 

development and prosperity. At the same time, the energy sector –still largely 

dominated by fossil fuel use in energy production, transformation and use– is 

responsible for two-thirds of global greenhouse gas (GHG) emissions and nearly 90% 

of CO2 emissions. Consequently, efforts need to be focused to reduce carbon dioxide 

emissions and tackle climate change. The world’s energy supply is still almost as 

carbon intensive as it was two decades ago. 

The energy-climate nexus is based on economy reliance on fossil fuels: in 2018 

power sector  was responsible for over 38% of energy-related CO2 emissions, 

 

8 PLATFORM Project. Open access pilot plants for sustainable industrial scale nanocomposites 
manufacturing based on buckypapers, doped veils and prepregs. H2020-EU.2.1.2.4 
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transport sector accounted for 24% of direct emissions in 2017, industry sector´s 

emissions rose by 0.3% in 2016 from the previous year, and the buildings sector was 

responsible for almost a third of global final energy consumption in 2017, accounting 

for around 10% of total global energy-related to CO2 emissions. Moreover, buildings 

consume more than 55% of global electricity. 

The European Green Deal (COM(2019) 640 final, 2019), aims to make Europe the 

world’s first climate-neutral continent with no net emissions of greenhouse gases in 

2050, in part by developing cleaner sources of energy and green technologies. 

Decarbonising the energy system is critical to reach those climate objectives in 

2050. This drives innovations in the energy sector for the development of renewable 

energy sources all along the value chain, from the production of energy carriers from 

primary energy sources to the conversion, storage, distribution and utilisation of 

energy. In this sense, power sector has made significant progress in recent years in 

the use of renewable energy. On the other hand, industry, transport and the building 

sectors will need to use more renewable energy. On a global level, the latter sectors 

remain heavily reliant on fossil fuels, which are highly subsidized in many countries. 

In addition, the policy effort focused on these sectors has been insufficient compared 

to the power sector. Data of (REN21, 2020) clearly illustrates that ambitious policy and 

regulatory frameworks are needed to create favourable and competitive conditions, 

allowing renewable energy to grow and displace more expensive and carbon-emitting 

fuels . 

To decarbonise Europe, clean renewable power production must become the 

main source of energy. According to (IRENA, 2019) energy demands are expected to 

continue increasing until 2030. Therefore, the energy system decarbonisation needs 

to be based on high energy efficiency and renewable energy.  

Electricity accounts for 20% of the total final energy consumption for transport, 

heat and other energy services (broadly defined as the end-use sectors of building, 

industry and transport). Around 80% is obtained from other sources, notably fossil 

fuels and direct use of renewable thermal energy or fuels. The building sector 

consumes proportionately more electricity than other end-use sectors. Electricity use 

in buildings grew five-times faster than improvements in the carbon intensity of power 
















































































































































































































































































































































































































































































