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Company sponsored research 

Positioned to optimize EV penetration and expedite 

breakthrough of hydrogen gas applications  

Insplorion is positioned to expedite growth of the company’s 

patented sensor technology within its battery and hydrogen 

operations. In September this year, following a period of leasing, a 

leading German vehicle manufacturer purchased the company’s 

system, proving the strength of Insplorion’s battery sensor 

technology and paving the way for licensing agreements in 2023. 

Within its hydrogen gas operations, Insplorion has had a promising 

collaboration with Powercell aimed at the creation of a prototype 

with a focus on fuel cells, which opens up opportunities for the 

commercialization of hydrogen-gas sensors. At the same time, the 

company’s new major shareholder, the London-based hydrogen-

focused fund, AP Ventures, has shown a sharpened interest in 

Insplorion’s hydrogen business. 

Platform for multiple fields of application 

Insplorion has a differentiated product catalog, with exposure to 

fast-growing markets through its patented NanoPlasmonic Sensing 

(referred to below as “NPS”) technology used in battery sensors, 

hydrogen sensors, air-quality sensors and research instruments. 

Initiating coverage with a Base scenario of SEK 25 (SEK 18–34) 

We believe that Insplorion is well positioned in the field of battery 

sensors due to (i) the business relationship with the German car 

manufacturer and (ii) exposure to new potential customers 

through the 3beLiEVe project. We expect the EV market, which is 

the driver of growth for battery sensors, to accelerate from 2023 

onward, while the shift towards hydrogen applications and 

hydrogen sensors will accelerate around 2025.  

We expect Insplorion to show a sales growth, from MSEK 2.91 in 

2020 to MSEK 150 in 2026E, and protracted wide gross profit 

margins (>90%) as the company secures license agreements for its 

sensors. The motivated value in our Base scenario amounts to 

SEK 25 (within the range of SEK 18–34). In our estimates for 2025E, 

the company is traded at 3.2x (EV/Sales) and 14.4x (EV/EBITDA).  

 

 

11,2 MSEK excluding grants/ appropriations for the financial year 2020.  
1 MSEK 1.2 excluding grants/funding for the 2020 financial year. 
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Investment case 

EV (Electric Vehicle) – extensive market progress  

The EV market is expected to grow by 22.6 percent annually, driven by 

political factors, the aggressive targets of vehicle manufacturers and 

changes in consumer behavior. In order to guarantee safety, optimize 

range and acceleration, our view is that the future standard in the 

production of EVs and plug-in hybrids will be “smart cell batteries.” This 

entails the autonomous control of each cell, with sensors playing a crucial 

role. The sensors must be small, so as not to take up too much space and 

to provide an efficient cost profile. Insplorion’s battery sensor meets these 

requirements, and we expect Insplorion to achieve a significant position in 

this field. Several of the major vehicle manufacturers have aggressive EV 

targets. Among others, Volvo Cars has expressed that they will have a fully 

electric vehicle fleet by 2030. Volvo Cars aims to sell 1.2 million cars within 

four years (by 2025), of which 50 percent will consist of EVs and plug-in 

hybrids. 

Hydrogen sensor – potential component in aviation fuels of the 
future  

We estimate that in the short term, our hydrogen operations will grow as 

the project with Powercell is assessed. The use of hydrogen requires a 

high level of safety, as well as rapid and reliable response. In the longer 

term, the aviation industry’s conversion from fossil fuels to, for example, 

hydrogen gas, will be of interest. It will impose stringent demands for 

sensors to have characteristics such as rapid response and high reliability 

– Insplorion’s hydrogen sensor, which is also the world’s fastest, may have 

a crucial role to play. 

NPS – scalable platform with multiple fields of application 

Insplorion’s platform, NanoPlasmonic Sensing (NPS) is a patented 

technology. Insplorion has identified four different business areas: battery 

sensors, hydrogen sensors, air-quality sensors and research instruments. 

The technology’s features enable its usage across several different 

industries, such as life sciences, where research instruments are in use 

today. The company thus has great opportunities to scale up its 

operations within several fields of application. 
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Credibility from academia 

We consider the collaboration with the Chalmers University of Technology 

and research instruments as two important factors on the road to 

commercialization – it strengthens Insplorion’s credibility and confirms 

the technology. Tesla applies a similar model, through which they develop 

new technologies in collaboration with Dalhouise University. 

Short-term drivers for the share 

Insplorion is conducting work on several projects (3BeLiEVe, AMTE, and 

Powercell). We are optimistic about the company’s project model and that 

it contributes to the development and adaptation of the technology for 

large-scale volumes. In the short term, we expect the driving forces for the 

share to comprise (i) new joint ventures with partners (ii) new customers 

who order test instruments and (iii) additional orders from the German 

vehicle supplier.  

Valuation estimate 

We expect Insplorion to be on the verge of a significant breakthrough in 

their battery sensors due to its collaboration with the German vehicle 

manufacturer, and the sharp shift from internal combustion engines to 

EVs and plug-in hybrids among all vehicle manufacturers. 

Insplorion has an efficient organization, and we expect Insplorion to 

continue to be a company with an R&D focus, and that the company will 

secure license agreements for the commercialization of its battery and 

hydrogen sensors in the future. 

Based on our estimates of three different scenarios, we set a range of SEK 

18–34 per share with a Base scenario of SEK 25 per share.  

 Image: Overview of the forecast period: Income statements 2020–2035E  
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Acceleration of battery and hydrogen 
applications driving demand for advanced 
sensors 

Historical performance of the EV market 

In 2020, a historic milestone was achieved when the number of registered 

EVs worldwide totaled 10 million, and the number of newly registered EVs 

rose by 43 percent.1 For the first time, Europe had more newly registered 

EVs (1.4 million) than China (1.2 million), followed by the US (295,000). 

Cumulatively, consumers spent USD 120 billion on electric cars and 

hybrids in 2020 – a 50 percent increase from 2019, of which 41 percent 

was attributable to sales and 6 percent to price increases. These figures 

indicated a robust purchase sentiment2 

 

Source: Frost & Sullivan, Prospekt Volvo Cars AB (publ) 2021 

Future prospects for the EV market 

 

1 International Energy Agency (IEA) 
2 VirtaGlobal, “The Global Electric Vehicle Market Overview in 2021: Statistics & Forecasts” 
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The market is expected to achieve a value of USD 802 billion in 2027 and 

an annual growth rate of 22.6 percent (2020–2027).3   

For the past three years, the number of units of plug-in hybrids and full-

electric cars sold have nearly tripled, from 1.2 million in 2017 to 3.2 million 

in 2020. The market is expected to reach 13.7 million in units sold by 2025 

– with the highest degree of electrification taking place in China and 

Europe.4 According to New Energy Vehicles Technical Roadmap 2.0, due to 

its government guidelines, China is expected to maintain its market-

leading position in full-electric cars and produce 5.2 million vehicles in 

2025. Europe is expected to dominate in plug-in hybrids and account for 

approximately 53 percent of the global market, corresponding to 1.4 

million vehicles in 2025.5 Overall, the full-electric car segment is expected 

to accelerate growth and to spearhead the general EV market with a 

global penetration of 12.3 percent, corresponding to 11.2 million vehicles. 

Together with plug-in hybrids, global penetration is expected to reach 

15.1 percent in 2025, corresponding to 13.7 million vehicles.6 

 

Several major vehicle manufacturers are undergoing a shift toward 

exclusively manufacturing electric vehicles. For example, Volvo Cars has a 

target of becoming fully EV manufacturer by 2030. Frost & Sullivan 

estimates that global sales of hybrids, plug-in hybrids, full electrics and 

combustion-engine cars will total  90.8 million units by 2025. Of these 

global car sales, sales of electric cars by leading vehicle manufacturers are 

expected to reach 14 million units by 2025.7 Relative to the annual sales of 

each vehicle manufacturer, electric cars are expected to account for 

between 13 to 20 percent of sales in 2025, with Volvo Cars standing out, at 

50 percent.8                                                   

 

3 AlliedMarketResearch, “Electric Vehicle Market by Type: Global Opportunity Analysis and 

Industry Forecast, 2020-2027” 
4 Frost & Sullivan, Prospekt Volvo Cars AB (publ), 2021  
5 New Energy Vehicles Technical Roadmap 2.0 
6 Frost & Sullivan, Prospekt Volvo Cars AB (publ), 2020  
7 Frost & Sullivan, Prospekt Volvo Cars AB (publ), October 18, 2021 
8 Frost & Sullivan, Prospekt Volvo Cars AB (publ), 2020  
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In 2020, Germany accounted for the largest share of EV sales in Europe, 

followed by the United Kingdom, with 295,000 new registrations and 

176,000 respectively. In terms of sales as a percentage, the leading 

countries were Norway (75 percent), followed by Iceland (50 percent) and 

Sweden (30 percent).  

Several major truck manufacturers whose sales of electric trucks 

increased by 10 percent in 2020 are also striving to have fully electric 

fleets in the immediate future. Furthermore, global sales of electric buses 

totaled 600,000 (2020) units, of which China accounted for 78,000 new 

registrations. Another global leader in electric buses is Chile, which aims 

to have all public transportation electrified by 2040. 

 

 

 

Battery architecture in EVs 

 In electric vehicles, the battery pack consists of several battery modules, 

with each module comprising several battery cells. The battery pack 

accounts for about 40–50 percent of the vehicle’s cost. For example, a 

BMW I3 comprises 96 cells, 8 modules and 1 battery pack9, compared with 

the Tesla Model 3 Long Range, which comprises 4,416 battery cells divided 

by 96 groups and one battery pack. In simplified terms, the more battery 

cells, the more powerful the battery pack.  

Image: Illustration of battery pack 

Smart battery cells 

In comparison with alkaline batteries, lithium-ion batteries may generally 

have higher capacities, cope better with high pulse currents, have a longer 

service life and longer storage times. In addition, the cell voltage is 

significantly higher, which contributes to higher energy content. However, 

Lithium-ion batteries also come with advantages and drawbacks. Usage of 

lithium-ion batteries requires higher levels of safety. Smart batteries are 

being developed to ensure that these safety requirements are met. Smart 

batteries enable greater accuracy in measurements and impose less 

demands on the scope of safety margins, thanks to the enhanced 

maximization of the battery’s capacity. Smart batteries also contribute to 

power optimization, which improves acceleration and speeds up charging 

processes. The technology equips each cell with a system that monitors 

 

9 Samsung SDI, “The Composition of EV Batteries: Cells? Modules? Packs? Let’s Understand 

Properly!” 
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and controls the cell’s parameters, making it a “smart cell.” This translates 

concepts from the IoT domain into energy storage.10 The image below 

illustrates the workings of a smart battery. 

 

  u   : T  h  s h        s  ä  Mü  h   “D         z    m         y  ys  ms:  m    B     y 

    s”  

The advantage of the system is that it provides detailed information about 

the battery by reporting its charge status, health status and the remaining 

driving time. This is already important today, but will come into greater 

focus in the future, when the present 12V and 24V standard is replaced by 

a 48V system. It will be important for ensuring the safety that is required 

for higher voltages and for enabling more complex feedback.   

Without sensors, smart cells can measure the current and voltage on the 

outside of the cell, but sensors are required for measuring the internal 

conditions of the battery. To power a car, very powerful batteries are 

required, but their performance deteriorates after a couple of years of 

use, which results in shorter ranges and longer charging times, etc. 

Optimizing the battery’s service life and performance improves the 

investment appraisal of the value of the battery/car, while making EVs 

more competitive against fossil-fuel vehicles and consequently, 

accelerating the penetration of EVs.11 

Battery sensor market 

To obtain in-depth information about the battery’s health condition, 

sensors are required. To gain optimum knowledge about the health of the 

cells, each cell should be equipped with a battery sensor. The number of 

cells per vehicle varies depending on the manufacturer and segment. In 

our opinion, the average car should have at least 150 sensors to achieve 

the desired effect, provided that the sensors are cost-efficient. Frost & 

Sullivan estimates that 14 million EVs and plug-in hybrids will be sold in 

2025 12. At 150 sensors per vehicle the number of battery sensors sold will 

total 2.1 billion in 2025.  

Hydrogen usage  

Hydrogen and energy have an extensive and shared history. Among other 

things, hydrogen was used to power the first internal combustion engine 

some 200 years ago. Since then, hydrogen has been strongly linked to the 

 

10 Catherino, H & Batson, D “Smart batteries for automotive applications” 
11 Greenpeace East Asia “Greenpeace report troubleshoots China’s electric vehicles boom, 

highlights critical supply risks for lithium-ion batteries” 
12 Frost & Sullivan, Prospekt Volvo Cars AB (publ) 2021  
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modern processing industry, because it is light, storable, energy-dense 

and produces no direct emissions of pollutants or greenhouse gases. 

Hydrogen gas is in considerable demand within manufacturing industries. 

Although the use of hydrogen has historically been risky and it was used 

only by industry, today, hydrogen can be used in most fields of 

application.  

The figure below shows the number of countries that have non-target 

specific incentives, countries that have non-incentive specific targets, and 

the two alternatives combined. Judging from the figure, most countries 

are interested in the development of hydrogen-powered cars. 

  u   :   A, “Th  Fu u    f Hy      ” 

Hydrogen sensors 

As mentioned above, hydrogen can be utilized in numerous fields, but its 

use is associated with some safety risks. Consequently, it is important for 

the technology that is used to be fast and reliable, which brings 

Insplorion’s hydrogen sensors into the picture. The market for hydrogen 

fuel cells is expected to grow in the coming years and achieve a market 

value of USD 42 billion in 2026.13 

Hydrogen-powered buses 

Hydrogen-powered buses are becoming more commonplace, particularly 

in England. London already has more than 500 electric buses and intends 

to achieve zero emissions by 2030. On June 24, 2021, the Mayor of 

London announced that 20 new hydrogen-powered double-deckers 

would be put into service in England. The bus manufacturer is Wrightbus 

 

13 Insplorion, “Annual report 2020” 
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and the manufacturer of the gas cylinders is Luxfer, which is based in 

Nottingham.14 

Sensors will be necessary for ensuring the safety levels required for 

hydrogen use.  

 

 

Hydrogen-powered airplanes 

Intensive research is underway to create alternative fuels for the aviation 

industry. An alternative that could come to be relevant is hydrogen-

powered hybrid aircraft. The aim is for the aircraft to be powered by a gas 

turbine engine that burns liquid-hydrogen fuel and which also generates 

electricity through hydrogen fuel cells.  

The California-based company ZeroAvia made some progress earlier this 

year within this field when they, jointly with partners from the UK and 

other countries, developed a hydrogen-powered commercial aircraft with 

a capacity for only six passengers.  

Airbus has launched project ZeroE, through which they are working 

toward green transportation for the aviation industry. The project is 

backed by the EU, among other players.  

Airbus has presented three different types of aircraft that could be ready 

by 2035. The first is a propeller-driven aircraft with a capacity of 100 

passengers and range of 1,850 km. The second is a jet plane with a 

capacity of 200 passengers, which can fly twice as far. Both planes 

resemble present-day aircraft in terms of appearances. However, the 

third alternative will have a different design. Airbus describes it as a 

futuristic plane with a “blended-wing design” (see image below). The third 

plane will be capable of transporting more passengers than the other two 

models, and will have a longer flight range.15 

 

 

14 Electrive, “London Launches England’s first hydrogen bus fleet” 
15 BBC, “The Hydrogen Revolution in the skies” 
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   u   :  BB , “Th  Hy            u         h  sk  s” 

Battery sensor market 

Insplorion penetrates several different markets through its patented 

technology: the battery market through its battery sensors, the hydrogen 

market through its hydrogen sensors and the air-quality market through 

its air-quality sensors. The same NPS platform is used within all its 

business areas. The platform provides Insplorion with exposure to several 

different underlying sectors that are experiencing strong growth. 

The underlying market, which encompasses all of their business areas, is 

expected to grow in the next few years and attain a value of 

USD 345 billion in 2028, and an annual growth rate of approximately 8.9 

percent.16 

 

16 Alliedmarket “Sensor Market By Type: Global Opportunity Analysis and Industry Forecast, 

2021–2028” 
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   u   : A     m  k   “   s   M  k   By Ty  : G  b   O     u   y A   ys s        us  y F     s , 

2021–2028” 
 

Competition 

Battery sensors 

Insplorion has no direct competitors within battery sensors, but there are 

a dozen research projects pursuing non-voltammetric measurements. 

However, these are primarily aimed at detecting temperature rises at an 

early phase. Insplorion’s competitors include Gaye Technologies, GE and 

PARC – the latter being the closest competitor. PARC, a division of Xerox, is 

developing a FBG sensor, which is capable of non-voltammetric 

measurements of charging and health status. The greatest difference 

between Insplorion’s sensor and PARC’s sensor is that PARC draws its 

conclusions based on the battery’s expansions and contractions, while 

Insplorion proceeds from the chemistry of the battery.  

Hydrogen sensors 

The competitors within hydrogen sensors consist of Figaro Engineering 

Inc and SGX Sensortech. Both companies have a broad product range and 

catalogs that include hydrogen sensors and air-quality sensors. Figaro 

Engineering also has the world’s smallest gas sensors. Nevertheless, 

Insplorion has a clear competitive advantage over both companies, as it 

has the world’s fastest hydrogen sensor.  

Air-quality sensors  

Air-quality measurements are not a new phenomenon. Consequently, 

there are competitors within this segment, such as the niche companies 

Birdi, CubeSensors and SGX Sensortech, as well as the major industrial 

companies Honeywell and Siemens. The major companies are regarded 

as either competitors or customers.  

Estimated performance of the sensor market, 2021–2028 (USD million) 
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Present-day sensors are large, cumbersome and expensive. However, 

Insplorion’s product is smaller and costs less, which allows for several 

sensors to be on placed the same surface, enabling a more detailed 

measurement of air quality. 

 

 

Driving forces 

Long-term driving forces  

The sensor market is ultimately driven by climate goals set by the EU. On 

July 14, 2021, the Commission adopted a package of proposals to 

harmonize the EU’s climate, energy, transport and tax policies, with the 

target of reducing greenhouse gas emissions by at least 55 percent by 

2030, in comparison with 1990 levels. These are in line with the EU’s goal 

of becoming the first climate-neutral region by 2050.17 

These targets will create opportunities for further innovation, investments 

and jobs. One of the interim targets to becoming climate-neutral, is to 

make sustainable transports available to everyone. To succeed in this 

regard, various EU member states are encouraging EV ownership by 

providing subsidies and tax relief for EV purchases.  

As the number of EVs and plug-in hybrids increases, charging 

infrastructure will be faced with increased pressure. Consequently, heavy 

capital investments are being made in infrastructure, to enable people to 

travel near and far, regardless of where they live.  

To improve the building of charging infrastructure, charging stations must 

be optimized, i.e. so that they can safely charge batteries to their 

maximum capacities. This, in turn, requires that the installation of sensors 

in charging stations.  

It was not long ago that the supply of EV alternatives was relatively limited 

and aimed primarily at luxury consumption. Those who purchased a Tesla 

did so due to its stomach-tickling acceleration and because it was 

something new. Today however, ever-more companies have begun to 

position themselves in the EV market, within all categories, from budget to 

luxury. 

A natural sales pitch would be the vehicle’s range. Although having several 

battery cells in each module and pack can provide a longer range, the 

caveat is the increase in cost. Even in budget models, more energy can be 

 

17 European Commission, “Delivering the European Green Deal” 
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extracted from the available cells by optimizing them through battery 

sensors. However, having more battery cells may not necessarily improve 

the range, as cells have different capacities i.e. how much energy they 

contain. For example, Tesla has more cells than the EVs of many other 

vehicle manufacturers, but it does not automatically entail more 

energy/capacity. 

With respect to the hydrogen sector, the Commission wants to implement 

carbon pricing for aviation and see new alternatives to aviation fuels. One 

alternative that has been tested is hydrogen-powered aircraft, which are 

powered by a gas turbine engine and hydrogen fuel cells. To be able to 

use hydrogen, stringent safety requirements must be in place, which is 

achieved through fast sensors that can provide precision measurements. 

The aviation industry is a major industry that, in conjunction with its 

conversion to greener alternatives, could account for a large share of 

future sensor-market revenues. 

Short-term driving forces  

For new technology to be implemented in a new vehicle model and 

included in serial production, a design win is required. A design win is a 

term used within the semiconductor and sensor industries, and in the 

event of such a win, the company’s technology will be utilized at a large 

scale. In other words, when a company communicates a design win, it 

indicates that its technology will definitely be included in volume sales. 

This presupposes a successful implementation of the technology 

concerned.  

With respect to passenger vehicles, the types of components that are to 

be used in their manufacture are decided far ahead of their launch. This is 

due to major corporations having several different decision-makers in 

each department, the stringent requirements on design and safety, and 

large-scale production. Strategic choices on components must thus be 

made far in advance of manufacturing and sales. Nevertheless, the 

production cycles can be long – which could result in new technology 

failing to be used, even if there are new technologies available, which 

could improve the finished product. 

However, this works differently with heavy vehicles (buses and trucks) 

which involve lower volumes. In simplified terms, trucks are also more 

modular in comparison with passenger cars – this allows for 

manufactures to replace various components if they so wish, in a different 

manner. In essence, the cycles are shorter. This is also true for buses, 

which are very similar to trucks. With shorter cycles, it can be faster for 

subcontractors to achieve commercialization and volume production 

compared with subcontractors whose focus is strictly on the passenger 

car industry.  
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Operations 

Insplorion is a Swedish cleantech company based in Gothenburg and 

listed on Nasdaq First North Growth Market. Its underlying technology 

was developed at the Chalmers University of Technology’s Division of 

Chemical Physics, which was privatized in 2010. 

Insplorion has identified four business areas where its NanoPlasmonic 

Sensing (“NPS”) technology can be used: battery sensors, hydrogen 

sensors, air-quality sensors and research instruments.  The company has 

distribution partners in Germany, Austria, the UK, Ireland, China, Japan 

and other countries.  

Progress within battery operations 

On September 14, 2021 a German vehicle manufacturer purchased a 

system for SEK 500,000 through the technology company , Kistler Group. 

The purchase follows a six-month rental period, during which the 

manufacturing company assessed opportunities to optimize its batteries 

using Insplorion’s technology.18 

Insplorion penetrates the battery market primarily through major EU 

projects aimed at designing the next generation’s vehicle batteries. 

Together with 21 other companies including the Volvo Group, an exclusive 

group of companies is working to strengthen the European battery 

market and automotive industry. The project is called 3beLiEVe and is 

backed by the EU’s H2020 research and innovation program. The project 

aims to create 250 third-generation lithium-ion batteries cells, in order to 

demonstrate 3beLiEVe’s progress within passenger vehicles, freight 

vehicles, and commercial vehicles (buses and trucks). 

 

18 Information from the company 



Insplorion 

 

 

|16 

 

One of the project’s goals is to integrate sensors into each cell to enable 

the measurement of the battery’s health status, which extends the service 

life of each battery. Using this information, battery cells can be replaced if 

their state of health is not within the desired level. The replaced cells can 

then be used for other applications that do not require the same type of 

performance.19 

Insplorion contributes to the project through its battery sensors. The 

project has received very positive attention and provides Insplorion with 

direct exposure to potential customers who are also participants of the 

project, such as the Volvo Group.  

The company is also contributing to a project called Inbat/Eurostars jointly 

with the UK company, AMTE (formerly AGM Batteries), through which 

Insplorion’s battery sensor will be integrated with AMTE’s batteries. 

Progress within hydrogen operations 

Although no commercial prototypes have been completed to date, the 

objective is to have a viable prototype ready by the end of 2021. The 

company is currently collaborating on product development with 

Chalmers University of Technology and Powercell.20 Powercell 

manufactures fuel cells primarily for the boat industry but is faced with 

increased demands from the automotive industry (Powercell sales in 

2020: MSEK 103, Market Cap SEK 9.52 billion). 

Progress within air-quality sensors and research instruments 

First and foremost, we are expecting a commercial breakthrough within 

battery sensors, followed by hydrogen sensors.  

Current revenues are attributable to the rental/sales of research 

instruments. The industry vertical within research instruments is 

interesting and contributes to credibility, as they are sold to universities 

and potential customers within other industry verticals. We believe that 

credibility and support from academia is a key factor to achieving 

commercialization, as it strengthens the acceptance of the technology and 

provides scientific support for it.  

Market strategy  

Insplorion is part of several different collaborations, such as with 

Powercell, AMTE, and 3beLiEVe, aimed at the commercialization of the 

company’s battery and hydrogen sensors. Insplorion’s project with 

Powercell is financed by the Swedish Energy Agency (MSEK 3.8). The goal 

of the project is to create a hydrogen sensor that will enable faster 

conversion to hydrogen, increase safety and optimize the operation of 

fuel cells. The project was published in the prestigious journal, Nature 

Materials, by co-applicant Prof. Christoph Langhammer’s research group 

at Chalmers University of Technology. The project was launched in 

January 2020 and runs for 24 months, which means that its assessment is 

 

19 3beliEVe project “Delivering the 3b generation of LNMO cells for the xEV market of 2025 

and beyond” 
20 Information from the company 
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thus imminent. If Insplorion’s technology were to be successfully 

implemented, hydrogen operations could gain momentum as early as 

Q3/Q4 in 2022.  

The link to academia for the commercialization of new technology has 

undeniably proven to be a successful model. Tesla has been collaborating 

on R&D with Dalhousie University in Canada since 2015, and with 

researcher Jeff Dahl, with a focus on the development of the next 

generation battery.21 We are of the opinion that Insplorion’s origins and 

collaboration with the Chalmers University of Technology and the sale of 

instruments to universities is positive, and entails opportunities to 

accelerate the path to commercialization. 

In customer projects for assessing Insplorion’s technology and 

instruments, Insplorion works together with the customer’s engineers and 

strategists (Business Development), who are usually part of the group that 

makes decisions on design wins and whether the technology should be 

included in production. Consequently, we regard the projects as an 

interesting model for gaining access and exposure to decision-makers. 

License sales 

Smart Eye is a company within “Human Insight AI.” The company develops 

and sells sensors and software to the automotive industry that, with the 

help of AI, can:    

• analyze and understand human behavior 

• increase safety in self-driving cars   

Smart Eye’s sensor penetrates the vehicle market, similarly to Insplorion’s 

battery sensor.  Smart Eye sells its product to, among others, Bosch and 

Honeywell, through license sales.22 

We regard Smart Eye to be a comparable company to Insplorion and draw 

parallels to Smart Eye’s history from an R&D perspective, and its aim to 

achieve commercialization through strategic projects. We expect 

Insplorion, like Smart Eye, to secure licensing agreements in order to 

maintain a flexible R&D-focused organization with the potential for wide 

gross profit margins. 

Potential licensing partners 

Insplorion’s potential licensing partners include Bosch, Honeywell and 

AMTE. A potential collaboration with AMTE is closest at hand, as the 

companies are already working together. 

Another potential licensing partner is Littelfuse, with whom Insplorion has 

a partnership agreement. Littelfuse is a world-leading company in circuit-

board protection, with advanced platforms in current control and sensor 

 

21 https://www.dal.ca/dept/research-services/OCIE/about/SuccessStories/Tesla.html 
22 Smart Eye’s website 
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technology. The company is exposed to the electronics, manufacturing 

and automotive industries.23 

 

Technology platform 

Insplorion’s NPS technology is based on an optical phenomenon known as 

Localized Surface Plasmon Resonance (LSPR). The phenomenon entails 

that small metal particles naturally capture a certain wavelength when 

illuminated by light. The specific wavelength depends on the size of the 

particle and what is in its immediate vicinity. Insplorion’s measuring 

instruments are metal discs and nanostructures of gold attached to a 

glass plate that is illuminated by light from an optical fiber. The difference 

in intensity at different wavelengths is captured by an analysis instrument, 

known as a spectrometer. The wavelengths change as different materials 

come close to the gold particles. By studying how the wavelength 

changes, the company can make measurements on various materials.  

There are also other LSPR-based measurement techniques. Insplorion 

differs from other players through a patented technology, where the 

metal particles receive a coating that is adapted to the material that is to 

be measured. 

Insplorion’s sensor technology is known as a platform technology, which 

means that it can be used in several different fields of application. 

 

 

Image: Localized Surface Plasmon Resonance (LSPR), Insplorion 

The technology’s features 

Fast 

One advantage of Insplorion’s sensors is that they can be made extremely 

fast. The company’s hydrogen sensor is the world’s fastest.24  

Robust 

 

23 Insplorion press release, July 16, 2018 
24 Syrenova et al (2015). Hydride formation thermodynamics and hysteresis in individual Pd 

nanocrystals with different size and shape. Published: Nature Materials 
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The nanoparticles are made of precious metals on optical materials such 

as polymers, glass or quartz, and can be coated with a protective layer. 

This enables their use under harsh chemical conditions, such as in the 

aggressive environment of a battery.  

 

 

Temperature resistant  

The sensors are temperature resistant, which allows for their use in 

studying processes at high temperatures and that processes that are 

impacted by temperatures.  

Cost efficient 

The sensors are manufactured cost-efficiently and are well suited for 

mass production.  

Suitable for miniaturization 

The sensors are well suited for miniaturization. A nanodisc is about 150 

nanometers in diameter and only a small number is required, which 

allows for the creation of very small sensor units with sensor surfaces of 

only a fraction of a square millimeter. 

Discussion about valuation assumptions and 
estimates 

Pricing factors 

We estimate that the battery business will account for approximately 90 

percent of sales in 2025. Therefore, we deem it to be of great importance 

to examine the segment’s willingness to pay. 

Willingness to pay can be deduced by comparing what vehicle 

manufacturers pay for their Battery Management Systems (BMS). The 

primary task of the BMS is to ensure that the battery pack is operating 

safely and reliably. The system receives the battery pack’s voltage, 

temperature, and information about whether the battery is being charged 

or discharged. The system then runs several different algorithms to 

generate reliable data about: the charge status, health status and whether 

there are any error messages.25 

 

25 Stafl systems “What is a Battery Management System?” 
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  u   :  V D N YA “Fu       &  m          f BM              V h    s” 

Battery Management Systems are available in different designs and sizes, 

which makes their price vary greatly. A system with three cells in series (3s 

Battery Management System) is available for about USD 20.  However, 

more cells are required for a system made for a car, thereby rendering 

the price from USD 1,000 to 5,000.  

We used a Volkswagen ID.3 to calculate the average price of a BMS.  The 

price of the model starts from SEK 444,900, which entails that a battery 

pack costs approximately SEK 177,960 (40 percent of the total sales 

price).26  

Jeff Nielsen explains the nature of the cost distribution in a lithium-ion 

battery pack in his report, High-Grade Manganese Project Moving to 

Production. Here, Nielsen concludes that a BMS accounts for about 16 

percent of the battery pack’s total cost.27 This corresponds to 

approximately SEK 28,500 or USD 3,200 at today’s exchange rate. 

The BMS tends to be more expensive in the premium segment, because 

greater demands are placed on reliability in the premium segment. We 

estimate the number of sensors per vehicle to be 150 for a vehicle in the 

standard class – it is also possible to argue for more sensors per car 

depending on the category. 

Pricing factors at Fingerprint 

Although Fingerprint does not operate within the same market, it shares 

several common denominators with Insplorion, including large-volume 

sales of sensors to price-sensitive customers. According to Statista, 

Fingerprint’s sales price per sensor varied between USD 5.5 and USD 2.0 

during the period of 2014 to 2020.28 

Pricing factors at Littelfuse 

Insplorion’s partner, Littelfuse, is well familiar with the market and its 

willingness to pay for sensors. They estimate that sensors connected with 

the EV market can be sold for USD 1–5, depending on whether they are 

earmarked for use within the premium or basic segment. 

 

26 Volkswagen product portfolio 
27 Nielson, J. “High-Grade Manganese Project Moving to Production” 
28 Statista, “Average selling price of fingerprint sensors worldwide from 2014 to 2020” 
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Our price assumptions 

Insplorion is a technology company with a strong R&D division, which, by 

teaming up with academia and participating in EU-funded projects, has 

achieved an interesting position for expediting the commercialization of 

the company’s battery and hydrogen sensors. We see Insplorion’s success 

with battery sensors as an indicator of the interest in these sensors and 

their imminent commercialization by around 2023. This will be followed 

by the company’s hydrogen sensors, which reach the market by 2025 at 

the earliest.  

We expect volume sales of battery sensors to be commercialized through 

a licensing agreement with a Tier-1 automotive industry supplier, while 

Insplorion directly processes end customers and that a certain volume of 

sensors will be proprietarily manufactured (up to about 1 million sensors 

in 2028). We estimate that licensing deals will average at a price of 

USD 2.6 per sensor and that Insplorion will receive 10 percent in license-

based revenues per sensor. At this price, relative to the BMS, the number 

of sensors accounts for about 12.2 percent of the system’s cost.29 We 

consider the rate of 12.2 percent of the system’s overall cost to be 

conservative, as we expect price sensitivity to be modest relative to the 

commercial, political and environmental gains, which supports the case 

for a premium. 

Cost factors 

The general cost factors for Insplorion and the cost per sensor will vary 

depending on the type of strategy that Insplorion chooses to adopt. 

Insplorion can sell its technology directly to end customers, or provide 

licensing to an exclusive partner or general licenses to several partners.  

Direct sales to end customers   

In the event of direct sales to potential end customers, Insplorion will 

need to invest in a sales organization, build up manufacturing capacities 

and bear the cost of production. We believe that a combination of 

licensing deals and proprietary sales will be the way forward.  

In the event of direct sales to end customers, we estimate that the cost 

per sensor will be USD 0.5 of the sales price (50 percent gross profit 

margin). We estimate that the price in direct sales will be around USD 1.0, 

given that customers have a negotiation advantage from their company 

size and volume. With this in mind, we estimate that Insplorion will only 

produce about 1 million sensors in 2028, and up to 3.9 million sensors by 

2035, with the aim of strengthening its commercial and R&D position, in 

combination with its licensing deals. 

Sales through partners 

In light of the cooperation and sales that transpired with the German 

vehicle manufacturer during the year, we expect a minor licensing deal to 

result in a breakthrough deal for battery sensors by no earlier than 2023. 

 

29 Battery system USD 3,200, 150 sensors per battery system, price per sensor USD 2.6. USD 

390/3,200 = 12.2 percent of the battery system 
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For example, such a licensing deal would be incorporated in the 

Volkswagen ID.3, 56,500 units of which were sold in 2020. As additional 

license partners are successfully secured, we can expect an upscaling of 

sensors, from being included in 12,600 cars to 400,000 cars in 2027. It is 

estimated that the number of EVs sold in 2025 will be 14 million. We 

estimate that Insplorion’s sensors will be placed in about 400,000 cars by 

2027, which corresponds to 3 percent of the total sensor market within 

EVs, based on a car containing 150 sensors for monitoring battery cells.   
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Valuation 

Our valuation analysis of Insplorion proceeds from a Discounted Cash Flow 

(DCF) model.  We have analyzed three scenarios with a WACC of 18.3 percent 

in our calculation of the valuation range of SEK 18–34 per share.     

DCF 

Base scenario – reasonable value SEK 25 

We have created an annual forecast for period from 2021 to 2035. The 

valuation model proceeds from the assumption that Insplorion secures 

license agreements from the commercialization of its technology for 

volume production. We consider Insplorion’s opportunities to be good, in 

light of the company’s progress over the past year and its close 

collaboration with potential customers in important projects, which we 

believe will bear fruit in the foreseeable future. 

In our Base scenario, we expect Insplorion to secure a licensing 

agreement for battery sensors by no earlier than 2023. We consider the 

collaboration with the German vehicle manufacturer and their purchase 

of the test instrument as validation of Insplorion’s technology and that 

this will form a basis for Insplorion’s revenues in 2023.  

For example, such a licensing deal would be incorporated in the 

Volkswagen ID.3, 56,500 units of which were sold in 2020. We expect an 

upscaling of sensors, from being included in 12,600 cars to 400,000 cars in 

2027, through the successful connection of additional license partners 

and the expansion of vehicle models. We estimate that Insplorion’s 

technology will be present in 1 million cars by 2031 and up to 1.8 million 

cars by 2035, supported by the acute shift from internal combustion 

engines to EVs and plug-in hybrids. 

For the company’s hydrogen sensors, we expect a minor license 

agreement within fuel cells to be secured by no earlier than 2025. A 

general assumption is that this industry vertical is further away in time, 

compared with the company’s battery sensors. However, the 

collaboration with Powercell is promising and provides the basis for 

future developments towards commercialization.  

Image: Sales & EBITDA 2020A–2035E   
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We expect that over time, Insplorion will produce a smaller volume 

(approximately 1–2 percent) of their own sensors to ensure control of IP 

rights and to enable efficient penetration with respect to additional fields 

of application. We expect that the absolute majority (98–99 percent) of 

sensors will be produced via licensees and that in the long term, 

Insplorion will maintain an asset-light business model with wide gross 

margins (> 90 percent) and minimal tied-up capital (operational working 

capital in relation to sales of less than 15 percent). 

Image: Key metrics under the Base scenario 

With the transformation of the automotive industry, Volvo Cars, for 

example, has announced that in 2025, 50 percent of its car fleet will 

consist of EV alternatives, including plug-in hybrids (equivalent to about 

600,000 vehicles). We expect that Insplorion will have a significant role in 

that ecosystem and succeed in generating growth through the accelerated 

growth that is taking place within the EV market. 

Insplorion is a company with a focus on R&D, which we expect to continue 

into the future. We estimate that about 15 percent of long-term turnover 

will comprise R&D investments aimed at maintaining a cutting-edge 

position in existing and new industry verticals. 

Insplorion has historically financed development through grants and new 

share issues. Bearing in mind the sharp growth that we described in the 

market section within the EV segment, and that Insplorion has cutting-

edge technology, we deem that conditions are conducive for Insplorion to 

receive SEK 20 million in additional grants and/or loan financing in 2024, 

which, together with existing funds, will finance operations until 2024 and 

later. 
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Image: DCF Base scenario 

Conservative scenario – SEK 18 

In comparison with our Base scenario, we still expect Insplorion to secure 

a license agreement for battery sensors in 2023, but upscaling towards 

volume production will take longer. 

We expect that the company’s products will be present in 400,000 cars by 

around 2030 (compared with 2027 in the Base scenario), and in 1.5 million 

cars by 2035. We also expect a shift in hydrogen operations, which will not 

gain momentum until 2026.    

Relative to the Base scenario, a shift in the establishment of battery 

sensors will impact P&L, with about 50 percent in less sales during 2027–

2030. 

Image: Summary av sales in the Conservative scenario 
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Image: DCF Conservative-scenario 

Confident scenario – SEK 34  

In our optimistic scenario, we expect Insplorion to seize a larger share of 

the market faster.  We expect Insplorion to secure a license agreement for 

battery sensors around 2023 and for them to be included in a larger 

volume (42,000 cars) to reach about 400,000 cars by 2026. In the long 

term, we expect Insplorion’s products to be included in 2.8 million cars by 

2035. We also expect growth in the hydrogen business area to further 

accelerate, when the collaboration with Powercell and the company’s 

hydrogen sensors begin to generate license revenues from fuel cells by 

2023.  

Furthermore, we expect that Insplorion will need to expedite the 

expansion of its organization and that Insplorion will finance increases in 

tied-up capital by raising loans of SEK 35 million in 2026.  
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Image: DCF Confident scenario 

Risk factors 

Risks pertaining to Insplorion can be divided into business-related and 

industry-related, legal and financial risks. 

Business-related and industry-related risks 

Insplorion operates in a competitive environment. Some of the company’s 

competitors may have stronger financial conditions that allow for them to 

respond more quickly to new specific customer needs. There are also 

factors beyond the influence of Insplorion, such as if the market for air-

quality sensors, hydrogen sensors, battery sensors and research 

instruments were to develop in a direction unfavorable to Insplorion, due 

to a change in behavior among end customers. There is also a risk that 

battery manufacturers will choose to roll out Insplorion’s technology at a 

slower pace than expected, which would postpone the accelerated growth 

linked to the EV market. 

Legal risks 

Legal risks pertain to the company’s intellectual property rights, patents 

and other intellectual property rights. Consequently, the company’s 

operations and potential future successes are largely dependent on the 

possibility of maintaining existing patent protection for ongoing and 

future commercialization.    

Financial risks 

Since its founding, Insplorion’s operations have been generating a 

negative operating profit and it cannot be ruled out that it will take longer 

than expected for the company to achieve a positive cash flow. Nor can it 

be ruled out that the company will have greater capital requirements in 

the future than what is currently deemed necessary. 
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Corporate governance and ownership 
structure 

Insplorion’s Board of Directors 

 

 

Insplorion’s management 
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Ownership structure 

 

 

 

Financial information 

Income statements 2020–2035E 

 

 

  

Hist. Proj. Proj. Proj. Proj. Proj.

Income Statement  (SEKm) 2020 2021 2022 2023 2024 2025

Operating revenue 2,9 5,6 7,1 9,0 19,8 46,2

Capitalized expenses 4,6 3,2 4,5 5,0 7,0 8,1

Total Revenue 7,5 8,9 11,6 14,0 26,8 54,4

COGS -0,5 -0,6 -1,4 -1,9 -1,9 -3,5

Gross profit 7,0 8,3 10,1 12,1 24,9 50,8

Sales and marketing -8,9 -10,7 -13,5 -14,5 -15,8 -18,5

Logistics 0,0 0,0 -0,2 -0,3 -0,6 -1,4

Technology costs 0,0 0,0 0,0 -0,9 -3,0 -6,9

General and Admin -10,3 -9,5 -14,2 -15,4 -15,8 -13,9

EBITDA -12,2 -11,9 -17,8 -18,9 -10,3 10,1

Depreciation -0,4 -0,6 0,0 0,0 0,0 0,0

Amortization 0,0 0,0 0,0 0,0 -5,8 -6,1

EBIT -12,6 -12,5 -17,8 -18,9 -16,2 4,1

0,0 0,0 0,0 0,0 0,0 0,0

Minority interest 0,0 0,0 0,0 0,0 0,0 0,0

Net interest income / expense -0,2 -0,2 -0,2 -0,2 -0,6 -1,0

PBT -12,8 -12,7 -18,0 -19,1 -16,8 3,0

0,0 0,0 0,0 0,0 0,0 0,0

Tax expense 0,0 0,0 0,0 0,0 0,0 -0,7

Net income -12,8 -12,7 -18,0 -19,1 -16,8 2,4

Ratios

Sales growth nm 93% 26% 27% 119% 134%

Gross margin 83% 90% 80% 79% 90% 92%

EBITDA margin neg. neg. neg. neg. neg. 19%
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Balance sheet 2020–2025E 

 

Cash flow statement 2020–2025E 

 

  

Hist. Proj. Proj. Proj. Proj. Proj.

Balance Sheet (SEKm) 2020 2021 2022 2023 2024 2025

Current Assets

Cash and cash equivalents 67,9 52,9 33,0 12,9 20,7 38,5

Non-cash current assets 1,1 2,4 3,5 4,5 5,9 13,9

Total Current Assets 69,0 55,3 36,5 17,4 26,7 52,4

Non-current Assets

Net PP&E 0,6 0,0 0,0 0,0 0,0 0,0

Intangible assets 16,6 19,8 24,3 29,2 30,4 32,5

Other assets 1,5 1,5 1,5 1,5 1,5 1,5

Total Non-Current Assets 18,6 21,3 25,7 30,7 31,9 33,9

Total Assets 87,6 76,6 62,3 48,1 58,5 86,3

Liabilities

Short-term debt 2,2 2,2 2,2 2,2 2,2 2,2

Non-debt current liabilities 1,6 2,9 3,7 4,7 10,3 23,1

Other long-term liabilities 10,9 11,3 14,2 18,1 19,8 32,4

Long-term debt 2,3 2,3 2,3 2,3 22,3 22,3

Tax liability 0,0 0,0 0,0 0,0 0,0 0,0

Total Liabilities 17,0 18,7 22,4 27,3 54,6 80,0

Equity

Capital 123,4 123,4 123,4 123,4 123,4 123,4

Retained earnings -52,8 -65,5 -83,5 -102,6 -119,4 -117,0

Total Equity 70,6 57,9 39,9 20,8 4,0 6,3

Total Liabilities & Equity 87,6 76,6 62,3 48,1 58,5 86,3

Hist. Proj. Proj. Proj. Proj. Proj.

Cash Flow (SEKm) 2020 2021 2022 2023 2024 2025

Net Income -12,8 -12,7 -18,0 -19,1 -16,8 2,4

Depreciation 0,4 0,6 0,0 0,0 0,0 0,0

Amortization 0,0 0,0 0,0 0,0 5,8 6,1

(Inc) dec in operating working capital 7,1 0,0 -0,4 0,0 4,2 4,9

Inc (dec) other long-term liabilities 0,0 0,4 2,9 3,9 1,7 12,6

(Inc) dec in other long-term assets 0,0 0,0 0,0 0,0 0,0 0,0

Cash Flow from Operations -5,3 -11,7 -15,5 -15,2 -5,1 25,9

Capital expenditure -0,2 0,0 0,0 0,0 0,0 0,0

Capitalized expenses -4,6 -3,2 -4,5 -5,0 -7,0 -8,1

Cash Flow from Investing -4,7 -3,2 -4,5 -5,0 -7,0 -8,1

Inc (dec) in long-term debt -0,1 0,0 0,0 0,0 20,0 0,0

Inc (dec) in capital 54,3 0,0 0,0 0,0 0,0 0,0

Dividends 0,0 0,0 0,0 0,0 0,0 0,0

Cash Flow from Financing 54,2 0,0 0,0 0,0 20,0 0,0

Net Cash Flow 44,2 -15,0 -19,9 -20,1 7,9 17,8

Cash balance beginnig of year 23,7 67,9 52,9 33,0 12,9 20,7

Cash balance end of year 67,9 52,9 33,0 12,9 20,7 38,5
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Disclaimer 

Important information  

Naventus Corporate Finance AB (“Naventus”) is a boutique investment bank and 

transaction manager based in Stockholm, Sweden, focused on three key sectors: 

Renewables, Technology and Health Care. Naventus provides services within 

Corporate Finance and Equity Research for investors and media. Naventus is 

subject to the supervision of the Swedish Financial Supervisory Authority.  

Naventus is licensed to receive and transmit orders in financial instruments, 

provide investment advice to clients regarding financial instruments, prepare and 

disseminate financial analyses/recommendations for trading in financial 

instruments, execute orders in financial instruments on behalf of clients, provide 

corporate advice and services within mergers and acquisition, provide services in 

conjunction with the provision of guarantees regarding financial instruments and 

to operate as a Certified Advisory business (ancillary authorization).  

Limitation of liability  

This document was prepared for information purposes for general distribution 

and is not intended to be advisory. The information contained in this analysis is 

based on sources deemed to be reliable by Naventus. However, Naventus cannot 

guarantee the veracity of the information. The forward-looking information in the 

analysis is based on subjective assessments about the future, which comprises a 

factor of uncertainty. Naventus cannot guarantee that forecasts and prospective 

statements will materialize. Investors must make all investment decisions 

independently. This analysis is intended to be one of a number of tools that can 

be used in making an investment decision. All investors are therefore encouraged 

to supplement this information with additional relevant data and to consult a 

financial advisor prior to an investment decision. Accordingly, Naventus accepts 

no liability for any loss or damage resulting from the use of this analysis.  

Potential conflict of interest  

Naventus’s research department is regulated by operational and administrative 

rules established to avoid conflicts of interest and to ensure the objectivity and 

independence of its analysts. The following applies:  

− For companies that are the subject of Naventus research analysis, the applicable 

rules include those established by the Swedish Financial Supervisory Authority 

pertaining to investment recommendations and the handling of conflicts of 

interest. Furthermore, Naventus employees are prohibited from trading in financial 

instruments of the company in question, as of one trading day after the date that 

Naventus publishes this analysis. 

 

− Naventus may perform an analysis upon commission or in exchange for payment 

from a company that is the subject of the analysis, or from an underwriting 

institution in conjunction with a merger and acquisition (M&A) deal, new share 

issue or a public listing. Readers of these reports should assume that Naventus 

may have received or will receive remuneration from the company/companies 

cited in the report for the performance of financial advisory services. Such 

remuneration is of a predetermined amount and is not dependent on the content 

of the analysis.  

Naventus research coverage  

Naventus research analyses consist of case-based analyses, which entails that the 

frequency of the analytical reports may vary over time. Unless otherwise expressly 

stated in the report, the analysis is updated when deemed necessary by the 
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research department, for example, in the event of significant changes in market 

conditions or events related to the issuer/the financial instrument. 

Recommendation structure  

Naventus does not issue any investment recommendations for fundamental 

analysis. This analysis aims to provide an independent assessment of the 

company in question, its opportunities, risks, etc. Its purpose is to provide an 

objective and professional set of data for shareholders and investors to leverage 

in their decision-making. 

Duplication and distribution  

This document may not be duplicated, reproduced or replicated for purposes 

other than personal use. The document may not be distributed to physical or legal 

entities that are citizens of or domiciled in any country where such distribution is 

prohibited according to applicable laws or other regulations. 

Conflict of interest 

Name Owns shares in Insplorion (Yes/No) No. of shares 

Naventus Corporate Finance AB Yes 35,000 

 

Naventus performs/has performed services for Insplorion and receives/has 

received compensation from Insplorion in connection with the said services. 
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