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 What does the Swedish industry need in the 
coming 15 years? �is question was posed in 
the project “Roadmap: Technology, Materials, 

and Capabilities for Sustainable Industrial Competitive-
ness,” and an optimistic report was presented at the end 
of March 2020. �en, the corona pandemic arrived and 
pulled the rug out from under the industry as well as a 
great deal of the world’s population. �e vulnerability of 
humanity and society became apparent. Perceived safe 
markets disappeared and supply chains were sha�ered. It 
will take time for the industry to recover from this tackle; 
the toughest since World War II.

At the same time, large sections of society showed that 
they are able to handle a crisis. EU and  Government sup-
port measures, along with the resilience of the industry, 
counteract at least in part the damage done. Several con-
clusions from the Roadmap are relevant to the ongoing 
crisis management, others should be planned for already 
today ahead of the restart of the industry.

�e answer to the question concerning what the indus-
try needs largely includes more digital technology, more 
new materials, and the increased ability to transform 

the novelties to business. In addition, a talent strategy is 
also required. �e digital technologies required include 
arti�cial intelligence (AI), Internet of �ings (IoT), 
cybersecurity, so�ware development, and basic digital 
infrastructure. On the materials side, it concerns new 
metallic materials, advanced smart materials, bio-based 
materials, and additive manufacturing.

Equally important is the ability to apply and take ad-
vantage of the business opportunities entailed by the new 
technologies. �e ability for innovation and transforma-
tion is key, not only within corporations, but also in the 
public sector, institutes, and academia.

A  K E Y  C O N C L U S I O N  is that the climate issue creates great 
opportunities for new businesses, innovation and com-
mitments, and that the Swedish industry embraces these 
opportunities on both ethical and commercial grounds. 
A new business logic is emerging, rooted in technology 
development and an increased demand for sustainable 
products and services.

Digitalisation – along with AI – is a natural develop-
ment which enables servici�cation of the industry. As 
a result of servici�cation, the incentive for resource 
e�ciency is transferred from customer to producer as the 
producer retains ownership of the physical products. �is 
is central to the new business logic, as the producer will 
then promote increased circular thinking, which drives 
the transition to increased sustainability. Strengthened 
competitiveness and increased sustainability thus become 
both a consequence and a desirable goal.

Structurally, this development also results in new 
industry and sector-wide collaborations as well as new 
ecosystems where companies, industries and academia 
meet on partly new premises.

An adjoining conclusion is that AI plays a major role in 
the transition. AI is, along with IoT and the continuously 
upgraded digital infrastructure, a natural continuation 
of the Swedish industry’s digitalisation journey. Of 
course, this also requires increased use of renewable fuels, 
reduced waste of energy and other resources, and speci�c 
initiatives for certain industries, including steel and 

 cement production. However, the role of AI as sustain-
ability force should not be underestimated. 

New technology is, however, far from enough to create 
a robust, sustainable, and competitive industry. Equally 
important is strengthening and developing the ability for 
transformation. If new business models and the required 
circularity are to be realised, a culture of change is needed 
that allows new working methods, an increased ability 
to cooperate, and agility. �e issue of transformation is 
as strategic as digitalisation and new materials. All of the 
above should thus be on the board’s agenda.

Unsurprisingly, there is currently great  uncertainty 
concerning how many of the adjustments will be 
�nanced. �e industry can do a great deal on its own, but 
not everything. Focused, strategic, long-term government 
investments in research, education, and innovation are 
also needed, as well as competence strategies both nation-
ally and within individual companies and organisations.

T H E  W O R K  W I T H  T H E  R O A D M A P  has included some 
ten workshops, more than 30 interviews with leading 
representatives of large and small companies, industry 
organisations, academia and institutes, as well as around 
200 wri�en sources. �e result is a report based on this 
input and analysis thereof, as well as the condensed 
version of the report you are holding in your hand. �is 
project has been carried out by RISE with �nancing and 
support from the Association of Swedish Engineering 
Industries and Vinnova.

�e Roadmap stems from the previous Government’s 
collaboration programme with a focus on the online 
industry and new materials, which is one of the reasons 
for the focus on digitalisation and material issues. �e 
mission has excluded areas that have been the focus of 
other investigations, including the life science industry, 
food security, the energy security, and the physical 
infrastructure. n

�e full report can be downloaded from
https://www.ri.se/sv/vad-vi-gor/projekt/fardplan- 
nyamojliggorande-teknologier-industrin

Sustainability goes hand-in-
hand with competitiveness
Over the next 15 years, the Swedish 
 industry will renew its efforts and 
continue its digital transition, adopt a 
series of new materials, develop new 
business models, and increase its 
ability to transform. All to strengthen 
competitiveness in symbiosis with 
economic, ecological and social 
sustainability. The corona pandemic 
has caused enormous challenges for 
the industry, but after the acute crisis 
management, the industry’s trans-
formation will gain new momentum.
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Where are we heading?
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 1 Technology development and the sustainable 
development goals

Global technology development and the demands for 
increased sustainability. �ese are the two force �elds that 
the industry navigates through in the pursuit of increased 
competitiveness. �is navigation requires investments in 
proprietary research and innovation. Properly executed, 
sustainability initiatives can strengthen competitiveness 
through increased sales to an increasingly sustainability- 
conscious customer base, by meeting policy requirements 
more quickly than others, by a�racting young, well- 
educated, sustainability-conscious people, and not least 
by minimising materials and energy consumption.

Equally important are investments in business intel-
ligence, transformational ability, leadership, and ethics, 
as the transformation to sustainable development a�ects 
the business model. �is requires active and conscious 
boards- the issues are of such strategic importance that 
they cannot be delegated.

 2 Everyone is talking about the climate  
and many want to do something about it

�e climate goals of halved CO2 emissions by 2030 and 
CO2 neutrality by 2045 have gone from something of a 
necessary evil to a central business opportunity for the 
Swedish industry. It is both about saving money through 
streamlining and developing CO2-saving technology and 
services, which encourages business development. �e 
business sector, not least Fossil-Free Sweden, has made 
several contributions in this regard, as has the Govern-
ment with its Climate Plan and the EU with its Green 
Deal.

Yet neither Fossil-Free Sweden, the Government nor 
the EU are pushing particularly hard for the opportunities 
that digitalisation and AI o�er in terms of streamlining. 
When everything is connected, there are both data 
and control options that make it possible to prevent 
un necessary energy and material consumption with 
preventive maintenance and optimisation of almost every 
business. Along with the fuel transition and speci�c initia-
tives for steel and cement, digitalisation and automation 
lined with AI is likely the technology that will have the 
greatest impact on the climate transition in the industrial 
sector.

 3 Everyone wants AI, and everything is connected
Arti�cial intelligence (AI) had its media break-

through in 2019 and is now a phenomenon that all actors 
need to consider. Initiatives such as WASP – Wallenberg 
Arti�cial Intelligence Autonomous Systems and So�ware 
Program – and AI Innovation of Sweden have been fol-
lowed by feverish activity in academia and industry, and a 
number of AI-based startups have begun to take o�.

If Sweden is to maximise the bene�ts of AI, both 
specialists and generalists are required. WASP and its 400 
AI doctoral students are not a bad step along the way, but 
more is needed. How should the small business in Vetlan-
da or Järfälla, which is currently struggling with barcode 
systems or digitising the accounts, be able to bene�t from 
AI? How can AI cra�smen be recruited to companies 
outside the big cities and university hotspots?

�e shortcomings are likely to become even greater 
when 5G and IoT break through on a broader front. In 
addition to the technical decisions, we also face ethical 
decisions, and then there is security and privacy to 
consider. Cyber security may well be one of the most 
important research areas of today, and at the same time 
one of the most under-researched and under-�nanced. 
Yet, optimists point out that AI can in fact also be used to 
increase privacy.

 4 Slow but steady emergence  
of autonomous vehicles

�at self-driving cars are imminent is completely uncon-
troversial, but it will hardly be like the movies where they 
mostly resemble an Uber without a driver. �e transition 
will be gradual, and the �rst vehicles without human 
control are operating in enclosed areas. Autonomous, 
connected, electrically powered vehicles have the poten-
tial to be signi�cantly cheaper than today’s. How much 
cheaper remains to be seen, but 40–50% is a reasonable 
guess, as viewed over the life cycle. For the automotive 
industry, perhaps the biggest change will still be the 
business model – the value in autonomous vehicles lies in 
the degree of utilisation rather than in the powertrain or 
cab design. And when the value generated by the driver 
disappears – who then wants to own and operate heavy 
vehicles? It will most likely be manufacturers such as 
Scania and AB Volvo, at least initially. 

 5 Big businesses embrace entrepreneurship
�e time has passed when big businesses viewed 

small companies as subcontractors or potential ones. 
Today, most large companies strive to rub shoulders with 
their smaller peers, not least to gain access to innovative 
products and services, and to become more entrepre-
neurial themselves. A�er a number of less successful 
experiments, they also seem to have learned how it works, 
such as at Synerleap in Västerås where ABB supports 
some 40 companies with technology development, expert 
contacts, labs and networks – and in some cases also with 
investments.

Internationally, the focus on entrepreneurship is even 
clearer. Google’s restructuring of Alphabet Inc is a prime 
example. In China, the household appliance giant Haier 
Group has taken internal entrepreneurship to the extreme 
by transforming itself into a giant conglomerate of micro-
enterprises, where the overriding goal of every partner is 
to keep the customer happy. �e parent organisation acts 
as a service platform, technology supplier, business coach 
and investor. What can we, in Sweden, learn from this?

 6 Small businesses need legal support
Monetary support from Vinnova, �e Swedish 

Energy Agency or the EU, coupled with investments 
from angels or venture capital companies, are necessary 
for most start-ups. More is needed, however, not least in 
terms of law and copyright. Few small businesses have 
enough liquidity to live by the mo�o that “the only thing 
more expensive in the long run than an expensive lawyer 
is a cheap lawyer”. �e access to quali�ed legal advice for 
entrepreneurs is a problem yet to solve.

 7 Moore’s law and solar energy
Is Moore’s law slowing down? �ere are many indi-

cations that it is, at least in the case of digital semiconduc-
tors. �e laws of physics will perhaps put a stop to further 
improvements in this respect in the mid-2020s, with 
major consequences for so�ware development as a result.

However, solar energy is an area where develop-
ment seems to be able to continue at an unabated pace, 
analogous to Moore’s law. In recent years, the amount of 
installed solar power has doubled every year, and if this 
continues, we will have more solar power than the world 
needs by 2028. Is this a reasonable prediction? n

Which of the hot trends of today – sustainability, digitalisation, AI, connectivity, self-driving cars, Moore’s law,  
solar energy – will continue linearly and which will have an exponential development?  
Here are seven trends spotted in the winter of 2020. What do we underestimate in a ten-year perspective?
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Where do we want to go?
Trendspotting is all good and well – but where the industry strives to be within 15 years tells a slightly different story. Here are 
five goals that show where the Swedish industry could see itself in 2035, based on the Roadmap’s interviews and workshops.

 1 Material transition
�e Swedish industry is preparing the switch to green 

materials and circular thinking. By 2035, the ambition is 
to be a global leader within materials development and 
circularity and to thus be a central driving force in inter-
national collaborations for sustainability and green devel-
opment. �anks to strategic investments in renewable and 
bio-based raw materials, resource-e�cient production, 
recycling and materials with a low environmental impact, 
Sweden has become a pioneer in material and technology 
innovations, as well as circular bio-economy.

�e innovations have come in a number of areas, from 
bio-based textiles and barrier materials to fossil-free bat-
teries. Plastic recycling is expected to make breakthroughs 
that make plastic carbon chains a raw material for new 
plastics and bio-composites. In ten years’ time, interactive 
bio-based materials are also envisaged, which will be 
used, for example, in patches that secrete medicines 
based on human neurotransmi�ers. Yet another ambition 
is for traceability to become a Swedish specialty. �e 
result is products that last signi�cantly longer, are largely 
recyclable. 

 2 Transition from CO2
�e Swedish industry is expected to keep the 

�ag  �ying on CO2 emissions until 2035. With speci�c 
initiatives in the steel and cement industries, increased 
construction in wood, electri�cation of the transport sec-
tor and the adoption of biofuels, and not least, AI-based 
process and production control to minimise material 
and energy consumption, we as a nation will succeed in 
achieving the halving goals. In collaboration with Nor-
way, Germany and other countries, Swedish industry also 
contributes to advances in carbon dioxide storage and 
industrial carbon dioxide use for fuel.

�e Government’s proactive role is vital in this 
context. �is of course applies to support for Hybrit and 
Cemzero – the respective projects of the steel and cement 
industries for fossil neutrality. Equally as important is a 
restructuring of the tax system that bene�ts CO2-saving 
transport, changed rules for construction waste, clarity 
and speed in licensing and mineral prospecting, and 

incentives to maintain the forest’s dual role as a carbon 
sink and supplier of raw bio-materials in balance.

Highly increased digital support is a prerequisite for 
this transition. �e electricity grids have been gradually 
expanded with solar and wind power, and local energy 
storage has been implemented and optimised with 
massive digital control. AI assists in product design for 
reuse and recycling, for preventive maintenance and 
for resource optimisation. Forestry and agriculture also 
optimise their operation and yield with digital support. 
Of course, this requires massive amounts of data which is 
handled in large data centres. �ese will undoubtedly run 
on fuel cells and the heat they give o� will be integrated 
into the district heating networks.

 3 Transition to autonomous
�e Swedish industry will by all accounts continue 

its digitalisation e�orts and take advantage of the 
advances in AI and communication to increase its degree 
of automation. One of the key components, the 5G 
networks, may be delayed, but once these networks are 
rolled out for industrial use, completely new conditions 
will be created for reliable and controllable communi-
cation between objects. With reliable IT infrastructure 
with real-time functions and 100% coverage around the 
clock – which is what the industry is requesting – it will 
be possible, for example, to produce digital twins that 
can monitor entire processes in a company, an industry, 
or an entire ecosystem. Add new sensors, o�en powered 
by ambient energy (so-called “energy harvesting”), and 
AI for system optimisation, and opportunities arise for 
autonomy and resource minimisation for the bene�t of 
economical, ecological and social sustainability. Much 
of the required technology already exists or is being 
developed. �e biggest challenges for the industry are to 
integrate the digital tools into the industrial processes and 
to develop new business models.

 4 Servicification
Selling services rather than products is one of the 

strongest driving forces for both pro�tability and sustain-
ability. Pro�tability is created as services, if they are prop-

erly designed, can bene�t from upscaling, not least when 
they are sold via digital platforms. Servici�cation is one 
of the foundations of the circular economy, as resource 
utilisation also includes maintenance, reuse and recycling 
of the constituent products. One consequence is that 
“design for decomposition” will cease, and the products 
produced will be designed for long shelf-life and recycling 
with as high material e�ciency as possible.

 5 Innovation Infrastructure
Reaching the market with new products, services, 

processes or business models – what we call innovation 
– is already central to Swedish industry and there is no 
indication that the signi�cance will decrease in the future, 
on the contrary. In an ideal world however, innovation 
e�orts are much more resource-oriented and straight-
forward than today. �e obstacles we experience today 
with many sca�ered actors, lack of competence, capital 
and networks, to name a few, will then be eliminated. By 
2035, the Government has a clear strategy in-line with the 
EU, which has resulted in substantial investments in areas 
that have been assessed to be strategically important. 
Large and small companies interact with each other 
around both incremental and disruptive innovation. 
�e right to intellectual property has been clari�ed and 
strengthened, and the Government assists in protecting 
the IPR of Swedish innovators.

However, this does not mean that future innovation 
e�orts will be simple or risk-free. Digitalisation evens out 
the global playing �eld as more and more information 
is available to more and more people, with increased 
competition and increased demands on the creative level 
of innovation as a result. A clear government  innovation 
strategy will not suit everyone, as public funds will 
not be invested in things that are assessed to be of less 
strategic importance. Moving forward, private and public 
�nanciers will need to prioritise. However, with increased 
clarity and coordination, be�er access to capital and 
competence and increased networks, a healthy symbiosis 
can be achieved between entrepreneur, Government and 
private capital, eliminating the “valley of death”. n
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Continued digitalisation  
is key to transformation

 Digitalisation not only changes industry, it 
also greatly a�ects humankind and how the 
individual relates to technology. In step with 

technical devices becoming increasingly autonomous, 
the relationship takes on a new character, which increases 
the demands for an ethical approach in technology 
development. Ethics, the doctrine of right and wrong, 
is therefore predicted to play an increasingly important 
role in the industry’s competitiveness. �e interaction 
between humans and technology is relatively unexplored, 
and there are currently more questions than answers on 
the subject. Ethics will become increasingly important, 
not least for AI algorithms and their applications; the 
industry agrees on this point, and they also agree that 
the issue increasingly belongs in the boardrooms. �at 
arti�cial intelligence, AI, will be of great importance to 
the industry in general and its sustainability transforma-
tion in particular, is rather uncontroversial. Optimised 

services and processes, including preventive maintenance, 
are low-hanging fruit. In the long term, AI technology’s 
support of  servici�cation is expected to be even more 
important. Major investments such as AI Innovation of 
Sweden and WASP are applauded by the industry and 
have the potential to provide Sweden with cu�ing-edge 
technology and cu�ing-edge expertise in the �eld.

A C C O R D I N G  T O  A  S T U DY  referenced by WASP 1) six 
out of ten companies plan to use AI to improve their 
processes, and almost as many to communicate with their 
customers. Nearly half intend to develop new products 
and services with AI. Other applications include pursuing 
innovation, managing business strategies, optimising the 
customer experience and recruiting more e�ciently. 

It worth noting that the industrial digitalisation in 
Sweden has been uneven so far. �ings that have been 
evident to large companies have not applied to the same 
extent to smaller companies. According to IVA, 40% of 
small and medium-sized enterprises state that they are 
either a li�le or even far behind. At the same time, there 
are plenty of examples of startups and small enterprises 
that base their entire business on world-class electronics 
and digital technology, for example in robotics, industrial 
so�ware, graphene, silicon carbide, autonomous cars and 
3D technology. 

If technological advances are to be bene��ed from, 
a strong digital basic infrastructure is also required: 
networks and an associated power supply that meet the 
industry’s requirements for capacity, accuracy and avail-
ability. For manufacturing companies, production robots 
should also be included in the basic infrastructure.

Expectations include 100% availability around the 
clock, and short, stable latency. Availability must be com-
bined with increased use of the internet for private and 
societal bene�t. �is is where the use of the infrastructure 
for communication in tra�c comes into play. When 
autonomous cars share the road with driver-operated 
vehicles, it is necessary that all vehicles have a secure com-

munication between them. Communication technology 
also places high demands on available electrical energy to 
the data centres included in the basic infrastructure.

With automation, AI and digital twins, many new 
business cases are emerging, both for cost-cu�ing and 
for new revenue. Digital twins enable new collaborations 
between suppliers and customers, and can also be used to 
make supply chains more robust.

In many cases, however, digitalisation does not have to 
be all that complicated. Basic knowledge of connecting 
machines online can go a long way and the same can be 
said of streamlining administrative or repetitive work 
processes. Understanding how to use data, and how 
companies’ products behave, can result in be�er service 
and maintenance. Many industrial companies can reach 
new levels with slightly more basic competence in data, 
connectivity and infrastructure.

T H E  R A P I D  T E C H N O L O G I C A L  D E V E L O P M E N T  has its 
downsides, such as increased risk of cybercrime, intrusion 
and dissemination of incorrect information. Increased 
knowledge and solutions for cyber security are required 
to protect people, organisations and equipment. �e 
industry’s wish list includes environments where such 
solutions can be tested as well as more research and devel-
opment of security policies, understanding of a�acks, 
reliability in IT infrastructure, and how trust within 
systems can be created. 

�e future of Moore’s law is a fundamental question 
for IT development. Signs suggest that the performance 
of semiconductors is not increasing at the same rate as 
before, and analysts predict that around 2025, micro-
processor development as we know it will reach the end 
of the road. �is has major consequences for so�ware 
development. If the industry’s requirements for faster IT 
equipment which solves increasingly complex problems 
with lower energy consumption are to be met, the so�-
ware side must focus more on increased code e�ciency, 
more e�cient compilers and optimised algorithms. AI as 
a tool for so�ware development may well be part of the 
answer. n

The trends and goals described on the 
previous pages are largely based on 
the extrapolation of technical devel-
opment. For the goals to be achieved, 
technological development must con-
tinue, and the technical infrastructure 
must be expanded and further solid-
ified. In the work with the Roadmap, 
five areas have been identified where 
the industry believes that special focus 
is required: Human interaction with 
digital technology, Applied AI, Digital 
Integration and Basic Infrastructure, 
Cyber Security and Software Devel-
opment. Together, these areas con-
stitute a natural development of the 
industry’s digitalisation efforts.

1) PA Knowledge Ltd and �e Consumer Goods Forum, via WASP.
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Materials require endurance 

 The sustainability goals, including reduced fossil 
dependence and increased resource e�ciency, are 
greatly a�ected by how the industry handles the 

material issue. Conversions to more bio-based materials, 
more locally produced materials, and lighter products 
have the potential to strengthen both competitiveness 
and sustainability. Circular thinking and increased value 
preservation (upgrading rather than downgrading in 
recycling), and more e�cient use of energy for material 
production are also needed to complement the transfor-
mation as well as accelerated digitalisation.

It has proven di�cult for new materials to reach 
market breakthrough. �e Roadmap has identi�ed a 
number of obstacles both within companies and among 
researchers concerning funding as well as within the en-
tire ecosystem. Changing materials is a big step for many 
companies, not least for those who are big, mature, and 
already make good money. Incremental improvements 
with support from the existing infrastructure can seem 
more a�ractive than taking disruptive innovative leaps. 
�us, it is not surprising that it is the startups and the 
smaller companies who more o�en than not drive new 
materials forward, nor that smaller companies may have 
di�culty in �nding the right timing to establish collabora-
tions with larger companies.

Adopting new materials o�en requires investments 
and, most o�en, work with the patent portfolio or the 
entire business strategy as well. Several big, international 
businesses actively scout among researchers and startups 
to gain insight into technology and material develop-

ment, with support from the board. Many small Swedish 
material companies would like to see greater interest from 
large Swedish company boards regarding the importance 
of material modi�cation.

One challenge is that material development takes time. 
�e upside can certainly be promising, but it requires 
endurance, not least because the upscaling process is 
o�en more costly for new materials than for other new 
technologies.

T H E  S W E D I S H  M E TA L  I N D U S T R Y  is a world leader in 
several respects, including the production of high-quality 
steel from ore as well as scrap and secondary steel. In 
metallurgy and other material sciences, the know-how is, 
in many cases, world-class. However, for sustainable use 
of metallic materials, conversion is required throughout 
the chain, from mine to product to consumer. �e energy 
and climate goals are major challenges. To solve them, 
introduction of new technical solutions, continued 
material development, and increased digitalisation are 
required. Major investments are being made in this area, 
for example in Hybrit, the steel industry’s investment 
in carbon-neutral production, but it will take time and 
require �nancial endurance to reach sustainability.

Several Swedish startups and small companies have 
introduced new smart materials which are beginning to 
reach a wider usage. Graphene is one example – it can be 
used for durable, electrically, and thermally conductive 
polymer composites or as durable metal composites. 
�ere are also promising examples within smart 2D-ma-
terials, ranging from semiconductors without silicon and 
components for energy harvesting to smart textiles. In 
order to ensure that these materials can be used in a circu-
lar economy, new joining methods and methods to track 
and separate the materials for recycling, are required. An 
overall need is a combination of material and process 
development which is supported by advanced simulation.

Additive manufacturing (3D printing) is one of the 
disruptive technologies that is predicted to a�ect the 
manufacturing industry the most. With additive manufac-
turing, it is possible to develop completely new structures 
that increase strength, reduce weight, minimise material 
consumption and provide completely new opportunities 
for shorter lead times, faster prototype production, re-
duced component costs, and be�er customer adaptation.

�e Swedish industry is adopting additive manufac-
turing at an accelerating degree. Siemens in Finspång and 
Saab Dynamics in Linköping are among the pioneers, 
along with the globally present powder manufacturers, 
Höganäs and Sandvik. Wallenberg-owned Amexci sup-
ports the development and an entire industry of design 
services, contract manufacturing, and services has been 
established in the �eld. One of the challenges is the lack 
of talent; at present it is estimated that about 500 people 
work with additive manufacturing, but within a few years 
ten times as many will be needed.

I N C R E A S E D  U S E  O F  B I O - B A S E D  M AT E R I A L S  has been 
identi�ed as a central part of the transition to a sustain-
able society. �ere is an abundance of raw materials in 
Sweden’s forests, �elds, and water. With a more bio-based 
economy, Sweden’s degree of self-su�ciency can increase, 
society would become more carbon neutral and Sweden 
can aspire to a leadership role in new bio-based materials, 
products, and chemicals. 

Sustainable production of biomass has the potential 
to reduce the climate impact and the usage of fossil 
based raw materials.Today, it is possible to make plastic 
from biomaterials, but more development is required in 
process development and to give the materials the right 
properties. �e processes need to be more cost-e�ective 
and able to handle varying qualities of the raw biomate-
rial. �ere are several solutions, but these are o�en in 
need of upscaling in pilot facilities. 

Carbon �bre, currently made from fossil carbon, can 
in the future be produced from a bio-based pulp residue 
product, lignin. Nanogel is another example of a bio-
based material, which can be used in makeup, medicines, 
and low-calorie foods. Nanocellulose can be used in ad-
vanced electronic products and future sensors, as well as 
in arti�cial blood vessels and �lters, which can �lter virus 
particles. Smart additives can reduce the climate impact 
of cement, paints, and adhesives. More e�cient insulation 
materials can contribute to more climate-e�cient build-
ings and smart boat paint can reduce friction for ships. 
�ere is already a plethora of bio-based, climate-smart 
products and materials as well as developed chemicals, 
which “only” need to be tested through the value chain 
and in, some cases, further developed and upscaled in 
order to be widely used. n

Sustainable metallic materials, in-
creased use of smart materials, more 
additive manufacturing and the con-
version from fossil-based to a circular 
bio-based economy are important in-
gredients in the material transformation 
that the Swedish industry strives for. 
However, there are many challenges. 
Competence and perseverance have 
been identified by the industry as two 
stumbling blocks.
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Necessary 
capabilities for 

competitiveness

Strengthened competi-
tiveness in a sustainable 
society certainly requires 
continuous digitalisation 
and often, the introduc-
tion of new materials. 
However, new technology 
is not enough. It is equally 
important to strengthen 
the very capacity for 
transformation. The fact 
that this applies to almost 
every company is empha-
sised by a large number 
of representatives of the 
industry as well as insti-
tutions, industry associ-
ations and other industry 
friends, who also stress 
that the ability to trans-
form is central to other 
actors within the social 
system as well.
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 The abilities of which are most clearly  emphasised 
are strong skills provision and competence 
development, increased business intelligence, the 

ability to make changes such as developing and applying 
new business models, work with agility and work with 
innovation throughout the organisation. Additionally, it is 
emphasised that transformation work must be regarded as 
an integral part of the business and not as a side activity, 
to be able to respond to changing customer preferences 
and a changing world.

�e abilities described in this chapter are central in 
moving sustainable business logic forward. Many compa-
nies, both large and small, invest considerable resources 
in business intelligence, but it is far from enough. An 
overall assessment from industry representatives also 
suggests that business intelligence is largely focused on 
Europe and the USA, which means that Asian in�uences 
o�en slip under the radar.

New ecosystems connect industries and companies in 
a completely new way and change the terms of compe-
tition. Sweden needs an ecosystem thinking in order to 
achieve global competitiveness, and this thinking must 
include an understanding of global market perspectives. 
Here, Swedish areas of strength can be utilised and 
constitute important building blocks. Today’s established 
players must bridge sector boundaries and acknowledge 
the possibility of new collaborations. New structures 
need to be generated in a constantly dynamic process 
that includes established players, growing startups, and 
companies undergoing upscaling.

�e ability to work with agility and with innovation 
throughout the organisation becomes central to respond-
ing to changing customer preferences and the changing 
competitive situation. To “disrupt oneself ” requires 
transformation; a strategic relocation of the business 
with a focus on taking advantage of the possibilities of 
digitalisation.

Strategic sustainability development, digitalisation, 
and new business models are board issues, and sta� need 
to receive board and management support if changes are 
to take place. 

�e �nancial sector has its journey to make when it 
comes to understanding the e�ects of digitalisation and 
the development from product to service along with risk 
and opportunity. A recent study 1) shows that there is a 
general concern about the lack of long-term perspective 
in the �nancial market in general and in �nancial analysts 
in particular.

To meet the high pace of change, a dynamic entrepre-
neurial culture and knowledgeable people who proactive-

ly take on the challenges are needed. It requires what the 
researcher Annika Steiber de�nes as “dynamic capability,” 
i.e. the ability to continuously renew their perception 
and understanding of the world around them and, based 
on that understanding, to quickly adapt the company to 
meet new challenges.

“Dynamic capability” is thus a ‘character trait’ in the 
company’s various processes and a learned and stable 
pa�ern in collective actions. Companies that are prone to 
change and whose management has accepted that prac-
tice will change continuously and will, most likely, receive 
a be�er return on, for example, training and development 
initiatives, than companies where the management has 
a more conservative a�itude towards the future. �ose 
prone to change adapt more e�ciently and take be�er 
advantage of new knowledge and new experiences.” 2) 
Steiber states that dynamic capability is based on three 
skills which are:
• To identify and concretise threats and opportunities
• To take advantage of opportunities
•  To maintain competitiveness by strengthening, 

combining, protecting and, if necessary, allocating the 
company’s tangible and intangible assets.

T H E  A B I L I T Y  T O  C R E AT E  a dynamic, responsive organisa-
tion must not be underestimated and it is important for 
all organisations, not least established ones. By building 
ecosystems with constellations where there is room for 
new stakeholders, new opportunities can be captured in 
completely new ways. “It is not the big ones who eat the 
small, but the fast ones who eat the slow,” as leadership 
researcher Jason Jennings puts it.

Digital business model innovation refers to how a 
company can use digital technologies to transform its 
business model in order to create new revenue streams 
and value-producing opportunities in industrial ecosys-
tems. �ree important elements that distinguish these 
business models are:3)

•  Change is required beyond the company in order to 
involve the entire ecosystem.

•  All parts of the business model are a�ected, i.e. how 
you create, deliver and capture value. (It then becomes 
important to be able to identify, specify, and measure 
value)

•  �e opportunity to �nd new ways to achieve the sus-
tainability goals.

FA I L I N G  T O  I N C O R P O R AT E  technology that enables new 
ways to interconnect di�erent functions, will also make 
it impossible to take advantage of important digital 

opportunities and new opportunities for value creation 
and resource e�ciency.

Today, there’s o�en a clear distinction between 
production and product, but with digitalisation, this 
line will become increasingly blurred. A few examples 
– the connected vehicles have changed Scania from a 
company that produces products to a service company. 
Digitalisation creates a springboard, the company goes 
from selling trucks, spare parts and repairs to selling 
transport solutions. Saab takes on the competition with 
American cloud giants and sells proprietary data storage 
under its own cloud service Egira, primarily aimed at 
Swedish companies and authorities handling classi�ed 
information. 

�e di�erence in the business models between a 
traditional product company and a platform company lies 
in the way in which value creation takes place. For a pure 
product company, value creation is linear, from factory 
production, distribution, marketing to the consumer. For 
platform companies, that value creation takes place in two 
directions. Platform companies create the ecosystem that 
many companies are a part of, but also the �nal customer 
who demands the products. An example from Swedish 
industry is ABB Ability, a digital platform solution where 
customers can take part in the company’s latest digital 
solutions and innovations.

Chinese companies are also investing heavily in 
industrial platforms. One example is Alibaba Cloud, 
also known as Aliyun, an IoT platform that o�ers cloud 
services to companies along with Alibaba’s e-commerce 
ecosystem.

�e demand for sustainable solutions along with the 
development of new technology and new materials drives 
new business models based on value, function and shar-
ing. Selling a service of a function also increases customer 
loyalty as it opens up for regular customer contact to 
sell premium and incidental services. At the same time, 
the e�ciency incentive and opportunities for resource 
e�ciency increase sharply, especially since the incentive 
to become more e�cient passes from the buyer of the 
product to the creators of value. If the producer is paid 
per use, per month or quarter for the function of a prod-

1)  Stockholm Sustainable Finance Centre and Swesif, How to Make 
Financial Analysis More Long Term – New Study, 2019.

2)  �e Google Model. Företagsledning för kontinuerlig innovation i en 
snabbföränderlig värld. Annika Steiber 2014.

3)  Vinit Parida i Ny teknik, 11/04/2019 Experterna: Så växer 
företag med digitala a�ärsmodeller, www.nyteknik.se
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uct – a cold-storage room, a car or a bicycle – it drives the 
producer towards developing products for longevity, to 
increase pro�tability through reduced costs.

Circular economy is about using and reusing resources 
in a smarter way. A circular business model changes the 
incentive model and drives the desire to make upgrade-
able, long-lasting products.

Despite all the positive properties that circular 
business models have in theory, they are so far not so 
common in the industry, and one can rightly ask why. 
Researchers, Johan Frishammar and Vinit Parida have 
identi�ed common barriers that prevent the transition to 
circular business models.4)

T H E  B A R R I E R S  A R E  D E S C R I B E D  on three levels: Company 
level, ecosystem level, and policy level. Below are some 
examples of barriers.

�e barriers at both company level and ecosystem level 
tend to focus on one of the three parts of the business 
model: To create value, to a�ain value, or to deliver 
value, while barriers at the policy level have an impact on 
the whole. A common barrier at company level is high 
initial investment costs, for example in order to create 
prototypes for advanced service solutions or to create 
networks of partners. In addition, many companies seem 
to have a lack of understanding of their existing business 
model, for example, when it comes to the speci�c value 
that customers see in what is delivered.

Circular business models require collaboration across 
company lines, and the e�ective sharing of information, 
knowledge, and temporary spare capacity in a network of 
collaborating companies and organisations is a key barri-
er. Lack of customer collaboration is also common.

Laws and regulations can be a double-edged sword. 
New legislation can be a primary driving force towards 
increased circularity and sustainability, but laws and 
regulations can also constitute barriers. Examples include 
trade agreements that do not lead to increased circularity, 
regulatory ambiguities for recycling, or country-speci�c 
standards counteracting the potential of a circular busi-
ness model for upscaling. In addition, there is institution-
al uncertainty combined with the fact that current laws, 
regulations and societal metrics are o�en adapted for a 
linear rather than circular economy. n

4)  Johan Frishammar & Vinit Parida, Forskningsinformation från 
sti�elsen IMIT, A� lyckas med cirkulära a�ärsmodeller – Hur de 
centrala barriärerna kan hanteras, No. 4, December 2019.
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 The question of talent and competence in industry 
as well as the entire social system has been 
identi�ed as absolutely crucial for the country’s 

continued position and has been highlighted in various 
ways by everyone interviewed for the Roadmap. �ere 
is great concern about the development relating to skills 
provision and the lack of talent development among 
almost all companies and societal actors, both in the short 
and long term. Companies located outside university 
towns are particularly vulnerable. 

�ere is an urgent need for competence in technology 
and related areas. In addition, increased competence is 
needed in economic, ecological and social sustainability. 
Education programmes in both engineering and econom-
ics need to be supplemented with the insight that new 
technologies – including materials and chemicals – facil-
itate sustainable solutions and new business models, and 
that the area can become a great engine of sustainability 
e�orts and an area of excellence for Sweden in the long 
run. Success requires, among other things, operational 
competence for transformative processes, as well as 
knowledge of how to develop world-leading innovation 
cultures and ecosystems.

�e importance of developing a national, compre-
hensive talent strategy is emphasised. New Zealand 
and Canada are regularly mentioned as two countries 
to draw inspiration from. �e development of such a 
strategy should include identifying which talents need 
to be strengthened within the country, which ones 
need to be a�racted, and how these can be retained and 
developed. Swedish assets such as democracy, equality, 
and the Swedish nature, can be used in order to a�ract the 
desired work-force. Additionally, more incentives can be 
developed, such as tax breaks and help concerning family 
issues such as schools and preschools.

�e education system should, to a greater extent, be 
based on the needs that the industry prioritises. However, 
areas of research excellence which have been identi�ed 
as strategically important should also be given priority. 
A symbiosis of specialists and generalists is needed for 
industrial competitiveness.

�e talent issue has been identi�ed as a crucial factor 
of the country’s position going forward, and it has 
become one of the most highlighted and commented 
subjects of the Roadmap project. Having one of the new 
collaboration programmes focus entirely on competence 
and lifelong learning is an initiative that is welcomed 
by the industry. Sweden can hardly become the most 
a�ractive location of industrial R&D without ensuring 
skills provision and without ways for such skills to reach 
the industry.

H AV I N G  A I  C O M P E T E N C E , possibly along with blockchain 
and traceability, in addition to cybersecurity as compulso-
ry elements at all institutes of technology is another 
recurring comment. Equally important is that knowledge 
of business and organisation models is taught to a greater 
extent, along with innovation, change and transformation 
management. Without such competence, the companies 
cannot fully bene�t from the opportunities presented by 
digitalisation.

�e gap between industry and academia is evident 
and described as a massive challenge. �e industry has 
mentioned the di�culty of interacting with the academic 
sector and with researchers, and they see a need for more 
connections and meeting places. �e representatives of 
the academic sector are struggling on their end to �nd 
more industrial partners for their research projects. Both 
sides clearly illustrate the need for more connections 
and meeting places, perhaps in so�er and more available 
formats than those currently on o�er.

Career shi�s between the academic and industrial 
sectors need to be encouraged on both ends. �e industry 
would like to see industrial experience and competence 
considered as quali�cations in the academic sector. n

Wanted:  
Talent strategy
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Requirements for a sustainable in dustrial competitiveness
There is an enormous commitment in the industry to the idea of building a future-proof sustainable competitiveness. 
Many measures must be implemented for the industry to achieve the desired level of competitiveness in a sustainable  
society and maximise the business opportunities presented by digitalisation and climate transition. The companies can do 
a lot by themselves, but not everything. Research and education – from compulsory schools to universities and institutes 
– play an important role. If the new business logic will promote society at a whole, it is also necessary for politicians to 
take the right initiatives. The work on the Roadmap warrants a sense of optimism that the climate transition can become  
a Swedish area of excellence. The ability for innovation and transformation in companies as well as in the public  
and education sectors will be necessary to meet domestic needs and to maintain a robust global competitiveness.  
Today’s established players must bridge sector boundaries and acknowledge the possibility of new collaborations.  
New structures need to be generated in a constantly dynamic process that includes established stakeholders, growing 
startups, and companies undergoing upscaling.

 From the industry’s perspective, the role of the political 
establishment is to create the conditions for the 

transformations required for both competitiveness and 
transitions to increased sustainability. 

Establish an industrial agreement. Ideally there would 
be an industrial agreement that transcends party lines, 
much like the defence bill, and which preferably extends 
over several o�ce terms. Such an agreement should 
contain:
•  Increased investments in industrial research, develop-

ment and innovation, and a promotion of entrepreneur-
ship and startup environments. A long-term national 
innovation strategy with sizeable investments in ma�ers 
of strategic importance – with less spoonfeeding – is 
something that the industry would greatly value. �e 
e�orts should also involve further development of the 
innovation support system to ensure that both public 
and private investments yield greater results. If properly 
designed, a long-term national innovation strategy will 
be perceived as qualitative, concrete and result-oriented 
by small and large enterprises alike.

•  A strategy for public investment and public procure-
ment. �is needs to be climate-smart, resource-e�cient, 
sustainable, lifecycle-focused and innovation-driven. 

Public procurement as an engine of innovation is not a 
novel idea, but the industry would like to see the public 
sector turn words into action, demanding procurement 
of innovations focusing on sustainable solutions, where 
the procurement of services rather than products is a 
natural feature.

•  If properly executed, a long-term industrial agreement 
could provide the foundation for making Sweden an 
international testbed of sustainability and digitalisation.

Cross-domain regulation. It is also important for exist-
ing funding for climate-transition initiatives to continue, 
and they should preferably be followed by changed regu-
lations across domains, for example in order to speed up 
licensing processes for activities that can drive innovation 
and development forward, from base stations to mining. 

A national talent strategy. A national talent strategy is 
needed to supplement the industrial agreement. How can 
we secure the skills provision in the long term? How can 
lifelong learning become a reality? What top talents does 
Sweden need, how can we a�ract them,
and how can we convince the ones who are already here 
to stay? �e competence strategy is necessary for Sweden 
to foster a world-class innovation culture. 

Reinforce the digital infrastructure. Communication 
networks such as 5G and �bre are necessary, but the 
associated electricity supply must not be forgo�en. �e 
industry expects a “constant connectivity”, with 100% 
availability around the clock, with high demands relating 
to limited latencies (delays in the networks) as well as sta-
bility in the delays that do exist. �e delayed 5G licensing 
has created an unwanted glitch in the development curve, 
which must not happen again. �e creation of deregu-
lated innovation zones where licences for radio tra�c or 
self-driving cars are obtained automatically is also high on 
the wish list.

Promote sustainability over fossil fuels. Move the 
subsidies currently going to the fossil-based industry to 
more sustainable initiatives and push for a revision of 
European laws and regulations to bene�t more circular 
and sustainable solutions. 

Transform the government apparatus. �e fact that 
government agencies and public bodies are responsible 
for their own digital and sustainability transformation is a 
precondition for positive change, and something that the 
industry is counting on. n

Industrial agreement is high on the wish list
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Requirements for a sustainable in dustrial competitiveness
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Only the paranoid businesses survive
 If the above are the contributions of policymakers and 

government agencies, then what can the companies 
do? �e need for a sense of urgency has been among 
the most important input to the Roadmap; a consensus 
that nearly every business has begun or is facing an 
important change, and that this requires more input from 
the surrounding society, active board e�orts, proactive 
strategy initiatives and the realisation that “change is the 
new normal”.

�e companies should therefore:
Monitor the world. Be�er business intelligence and the 
ability to quickly act in response to changes in society. 
�e challenge here is to si� through all the available 
information, and not simply look in the illuminated areas. 
To give an example: the Swedish industry competes 
with Asian companies, but o�en has far from adequate 
information about China or other Asian countries. 
Scenario planning – se�ing up strategies and action plans 
for various scenarios – could strengthen resilience and 
increase preparedness for the unexpected.

Reinforce the capacity for innovation and transforma-
tion. To keep up with the high pace of change, a dynamic 
entrepreneurial culture and knowledgeable people who 
proactively take on the challenges are needed. It requires a 
“dynamic capability,” i.e. the ability to continuously renew 
their perception and understanding of the surrounding 
world and, based on that understanding, quickly adapt 
the company to meet new challenges.

�e ability to create a dynamic, responsive organisa-
tion must not be underestimated and it is important for 
all organisations, not least established ones. One essential 
ability is the capacity to build ecosystems of constella-
tions where new stakeholders take the stage, so that new 
opportunities can be found in brand new ways.

Ensure board competence. �e strategic decisions 
that need to be made are of course up to each company. 
However, the strategies need to relate to new technolo-
gies such as AI and AM as well as to new materials and 
to the transformation e�orts as such, and they must also 
maintain an ethical heading that permeates the entire 
business. Obviously, strategic decisions lie in the hands of 
the board. In certain areas, such as cybersecurity, the right 
strategic decision can be to collaborate with industry col-
leagues or even competitors, or to otherwise work across 

industry borders. Each board should continuously ensure 
that they have the competence required in terms of 
developments within e.g. technology, materials, business 
models and transformation. 

Formulate an internal talent strategy. Establish a talent 
strategy that clearly outlines the competence required in 
the short and long term, and how to guarantee access to 
such competence.

Develop new business models. If the new business 
opportunities created by digitalisation and climate 
adaptation are to be realised, new business models are re-
quired, which can be more service-based or more circular. 
Managing several business models at once is a challenge 
that many companies need to plan for.

Remember your own basic infrastructure. A funda-
mental precondition for the change is that the basic 
internal digital infrastructure is developed continuously, 
which in turn can also require new competence in the 
company. n
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 Given the great need for new competence and for 
further developing the skills of existing employees, 

a large proportion of the responsibility for creating these 
possibilities lie in the education sector, primarily universi-
ties and institutes. �ere is a strong desire in the industry 
for the academic sector to become more responsive to the 
industry’s needs. More and be�er connections between 
the academic and industrial sector are need, which is 
not a new need as such, but which has been a recurring 
comment in the work on the Roadmap.

�e role of the research and education sector  
will therefore be to:
Make AI mandatory. �e industry would like AI, AM, 
cybersecurity, transformation and development of 
innovation and business models to become compulsory 
modules in all Master of Science in Engineering and Mas-
ter of Science in Business and Economics programmes. 
�e industry is looking for more �exibility and updates 
of the education programmes in order to capture new 
competence needs in terms of existing technologies as 
well as new areas of interdisciplinary research.

Focus research on industry needs. �e industry would 
also like to see the academic sector increase its e�orts in 

e.g. cybersecurity, transformation capacity and human 
interaction with digital technology – three areas that the 
industry believe are under-researched and where compa-
nies are in urgent need of more competence.

Make way for interdisciplinary research. �e academic 
sector needs to become be�er at cooperation between its 
own domains – time to “tear down the silos”.

Realise the lifelong learning. Establish methodolo-
gies and formats for a structured lifelong learning, for 
engineers as well as other professionals. �e academic 
sector – and other actors – have a golden opportunity to 
take the initiative here, obviously with industrial input to 
maximise the results. �e industry is willing to pay if the 
right values are delivered.

Find new research result formats. �e impression from 
the Roadmap working process is also that the industry 
would like to bene�t more from academic research 
results, but that these results are o�en lacking accessibil-
ity and usefulness. New formats need to be developed, 
for example focusing on the availability to small and 
medium-sized enterprises or increased market-focus for 
testbeds and demonstration facilities. �at way research 

results can be developed further as part of an innovation 
process that can generate new industrial values.

Introduce “datacraft” as a subject in school. If pre-
schools and schools could be convinced to take technol-
ogy and innovation seriously, for example by introducing 
“datacra�” as a subject similar to handicra�, and then 
eventually start using AI for individualised teaching, the 
industry would have much to gain in the long run.

T H E R E  A R E  A L S O  M E A S U R E S  that all actors need to assume 
responsibility for and work towards. �ese include:
•  Be�er collaboration across domains – preferably in 

market-adapted testing platforms and demonstration 
facilities – focusing on results and solutions rather than 
the actual collaboration. �is relates particularly to 
areas where common challenges can be identi�ed, as 
Composite Cluster Sweden, AstaZero and RISE North 
have done.

•  Be�er utilising the opportunities o�ered by the EU for 
both academic and industrial collaborations.

•  Together we can also prioritise long-term thinking 
around transitioning – in this regard, the �nancial 
markets have a major role to play. n

The academic sector must listen to the industry
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The Roadmap is based on input from some ten workshops, around 30 interviews and 
around 200 written sources. This project has been carried out by RISE with financing and 
support from the Association of Swedish Engineering Industries and Vinnova. The work 
has resulted in this text as well as a more substantial report. The project originated in the 
former Government’s collaboration programme, which ended in 2018, after which point 
the Association of Swedish Engineering Industries and RISE have cooperated to describe 
the industry’s needs for new technologies and reinforced capacity, thereby identifying 
areas suitable for joint initiatives. 




