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Summary 1/2: Key background information and findings

The research was carried out in the form of a questionnaire and two rounds of 

interviews in cooperation with the member companies of the Chemical 

Industry Federation of Finland (CIFF).

• 31 people responded to the survey

• 28 interviews were conducted in the first round of interviews

• 13 interviews were conducted in the second round of interviews

Ten Finnish companies from the chemical industry were represented in the 

interviews together with experts from the CIFF and Aalto University. 

Interviewees were selected from companies mainly on a voluntary basis, 

although interview requests were sent specifically to companies known to be 

pioneers in carbon neutrality.

Capabil ity

development

Choosing

development areas

to prioritize

Capabil ity

assessment

Based on the research results, we 

recommend companies assess 

their capabilities and start 

development work based on this 

assessment. To support the 

assessment, we created 25 

statements through which the 

company’s current capability 

situation can be quickly mapped at 

a general level.

Capabilities are intangible and can only be transferred from one organization 

to another by purchasing the entire company or a specific unit as a whole. 

Based on the results of this research, the strategic capabilities required for 

carbon neutrality can be divided into six groups that interact with each other.

Leadership

Company 
culture

Management 
processes

Expertise in 
various fields

Innovation

Influencing
the business 
environment

Making sustainability a central part of the vision and strategy
• Considering emissions both from manufacturing the products and the 

customers’ use of the products
• Pursuing carbon neutrality both by developing existing and creating new 

business profitably

Creating a corporate culture favorable for change with good leadership and 
management processes, in which each unit and employee bear their 
responsibility of the development towards carbon neutrality.

Open-minded innovation in both business models and technology
• Technological innovation at every stage of the innovation value chain
• Innovation activities in cooperation with other organizations

Influencing the business environment to maximize the benefits of carbon 
neutrality.

Diverse and multidisciplinary experts to enable the development of other 
capabilities.

Most important drivers for successGeneral information about the report
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Summary 2/2: Identified cardon neutrality capabilities by category

Leadership

Company culture

• The will of the owners, management and board

• A vision of the company's role in society

• Sustainability as part of the strategy

• Long-term thinking

• Focus on effectiveness, not small details

• Examination of larger entities

• Ambidexterity

• Promoting internal attitudinal change

• Regular questioning of the company's 

operations

Expertise in various fields

• Understanding and knowledge of carbon 

neutrality

• Multidisciplinary expertise

• Knowledge of science

• Permit and grant application expertise

• Influencing and lobbying expertise

• Data analytics expertise

• Sales and marketing expertise

• Communication and media expertise

• Appreciation of international experts

Influencing the business environment

• Cooperation with external research 

organizations

• Identifying legislation and funding opportunities

• Influencing legislation and standards

• Networks

• Promoting external attitudinal change

• Development of the subcontractor network

• Taking sustainability into account in contracts

• Consideration of indirect emissions

• Innovation in all business areas

• Innovation of new business models

• Holistic management of technology 

development

• Technology neutral attitude

• Internal startups

• Cooperation with other companies

• Customer-oriented innovations

Management processes

• Creating road maps

• Setting realistic goals and targets

• All units represented in sustainability activities

• Sustainability as part of reporting

• Emission measurement and calculation

• Data based management

• Understanding and knowledge of own processes

• Rolling out the common direction

• Knowledge management

• Resource efficiency and planning

Innovation

• Carbon footprint and handprint thinking

• Sustainability as part of everyone's job 

description

• Taking responsibility for own emissions

• Innovative work environment and atmosphere

• Avoiding silo mentality

• Risk-taking ability
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Capabilities are intangible and can only be transferred from one organization 
to another by purchasing the entire company or a specific unit as a whole

Organizational capabilities are knowledge-based processes that enable the use of 

resources managed by the organization and effectiveness improvements for these 

resources.

A resource is a company's perceptible asset, the value of which can be quantified and 

which can be sold and bought, while a capability is intangible and it can be moved from 

one organization to another only by purchasing the entire unit.

Capabilities are company-specific and rooted in organizational structures.

Typically, resources are purchased while capabilities are developed within the company.

Unlike resources, capabilities improve and evolve with their use as

a result of learning and experience.

The survey was conducted in 
the form of a questionnaire (31 
responses) and interviews (41). 
Read more about the research 

methods, limitations and 
possible areas for further 

research from slide 31 onwards.
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The strategic capabilities required for carbon neutrality can be divided into six 
groups that interact with each other

Leadership

The shift towards carbon-neutral 

operations stems from 

management’s ability to create a 

long-term vision of what the 

company should be in the future.

Company culture

Corporate culture must embed 

carbon neutrality into daily 

practical actions. This requires the 

company to take risks to grasp 

new ways of doing things.

Innovation

To achieve carbon neutrality, 

innovations in both technology and 

business models are essential.

Influencing the business 

environment

By influencing the business 

environment, the benefits of 

responsible operations are 

maximized, new opportunities 

are identified, and indirect 

emissions are taken into account.

Management processes

Management processes enable 

concretizing the carbon neutrality 

goal into practical actions and 

targets, and their implementation 

throughout the organization.

Expertise in various f ields

A wide range of experts in 

various fields / business functions 

play a vital role in achieving 

carbon neutrality goals.

Leadership and management 

processes affect a company's 

people and culture, reflecting 

back on what kind of leadership 

and management processes 

occur in the company.

At the heart of identifying and 

commercializing innovations is 

collaborating with stakeholders and 

external networks. This is influenced 

by management communication, 

corporate culture and the company's 

internal processes alike.

Leadership

Company 
culture

Management 
processes

Expertise in
various fields

Innovation

Influencing
the business 
environment
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Leadership Capabilities of leadership

Leadership capabilities refer to capabilities 

used to form the company's long-term vision 

and strategy so that the company both wins 

the competition and reaches the 2045 carbon 

neutrality goal.

The shift towards carbon-neutral operations 

stems from management’s ability to create a 

long-term vision of the company’s role as part 

of a carbon-neutral society in the future. The 

key is to think about larger entities and identify 

those investments and actions that have the 

most significant impact compared to the 

required input. For sustainability not to remain 

just a new expense, it must be at the heart of 

the strategy in creating new business 

opportunities.

✓ Long-term thinking

Due to the industry's long investment cycle, 

management needs to look at the long-term 

benefits of investments and decisions rather than 

the short-term costs.

✓ Sustainabil ity as part of strategy

Sustainability should be placed central to the 

strategy rather than seen as a separate part of a 

support function such as branding and marketing.

✓ A vision of the company's role in society

Management must have a clear vision of the 

company’s place and purpose as part of the 

future's carbon-neutral society.

✓ Focus on effectiveness,  not small details

Sustainability measures must seek to maximize 

effectiveness, i.e. prioritize investments and projects 

that have the most notable impact on the 

company's carbon footprint.

✓ The wil l of the owners, management and 

board

To achieve carbon neutrality, company decision-

makers must be willing to drive change.

✓ Regular questioning of the company's 

operations

Leaders should regularly challenge its own and the 

company’s operations and shake up ingrained 

perceptions of what is possible and what is not.

✓ Promoting internal attitudinal change

Leaders must communicate a responsible vision 

within the company, for example, through the 

company's values.

✓ Ambidexterity

Leaders must remember and be able to manage 

both existing business and new business 

development effectively.

✓ Examination of larger entities

Leaders should look at the business as a whole. It is 

often practically impossible to make each part 

carbon neutral, so carbon negativity must be 

sought for some other parts.

Leadership capabilities are used to create a strategy where 
profitability and carbon neutrality support each other
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With management processes, the strategy is implemented 
as practical actions towards carbon neutrality

Management processes Capabilities of management processes

Management processes refer to the 

capabilities that guide the company's 

practical operations in the strategy's direction.

The key factor in management process 

capabilities is creating a roadmap to carbon-

neutrality to support strategy implementation. 

The roadmap should be based on quantitative 

information on the company's emissions and 

include realistic measures and targets for 

each unit to support carbon neutrality. 

Success also requires knowledge 

management to transfer knowledge between 

different parts of the organization. Based on 

the knowledge gained, management can set 

a concrete goal with realistic targets and 

actions required to achieve it.

✓ Sustainabil ity as part of reporting

Sustainability related KPIs that monitor progress 

against the targets should be included in the 

reporting alongside the financial indicators already 

in use.

✓ Understanding and knowledge of own

process

Management must have a clear picture of their 

company's practical activities for data-based 

management to be possible.

✓ Setting realistic goals and targets

The roadmap should include ambitious but realistic 

quantified targets for emission reductions by area 

to maintain long-term credibility and motivation.

✓ Data based management

Decisions and plans should be based on measured 

data and quantitative assessment, not gut feeling

✓ Creating road maps

To achieve carbon neutrality, a company should 

have a clear long-term roadmap on achieving 

carbon neutrality, focusing on managing people 

rather than matter.

✓ All units represented in sustainabil ity 

activit ies

All units must be involved in setting and 

implementing sustainability targets.

✓ Emission measurement and calculation

Measuring emissions is a precondition for setting 

quantified targets and monitoring their progress.

✓ Implementing a common direction

The direction chosen through leadership 

capabilities should be implemented within the 

company not only via the concrete roadmap but 

also deeper into the corporate culture.

✓ Resource eff iciency and planning

It must be possible to make the most efficient use of 

the resources available.

✓ Knowledge management

The collection, sharing and utilization of information 

and knowledge throughout the company must be 

organized in a structured way so that no abilities 

depend on an individual employee.
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The capabilities of company culture contribute to the 
successful achievement of carbon neutrality in practice

Company culture Capabilities of company culture

Company culture capabilities refer to 

mindsets that are embedded throughout the 

organization and affect most individual 

employees.

Company culture must embed carbon 

neutrality into daily practical actions. Ideally, 

individual employees will boldly come up with 

new ideas to achieve carbon neutrality. Such 

an atmosphere also requires the company to 

take risks and dare embrace these ideas and 

new working ways. Prerequisites for this are 

accepting responsibility for the company's 

emissions and an optimistic attitude towards 

carbon-neutral opportunities.

✓ Risk-taking abil ity

Corporate culture should encourage controlled 

risk-taking rather than fear of mistakes. The 

company must have the courage to develop entirely 

new businesses in addition to developing existing 

ones.
✓ Taking responsibil ity for own emissions

Companies should take responsibility for their 

emissions and reduce them rather than impose 

responsibility on, for example, regulators, society or 

other parties in the supply chain. 

✓ Innovative work environment and 

atmosphere

Corporate culture should encourage the creation 

and experimentation of something new. Sometimes 

experiments fail, and this must be accepted as part 

of the innovation process. This capability is also 

strongly associated with an internal entrepreneurial 

spirit.

✓ Avoiding si lo mentality

Corporate culture should emphasize the 

importance of cooperation and interaction 

between departments and support this actively 

happening in day-to-day decision-making.
✓ Sustainabil ity as part of everyone's job 

description

Every employee needs to internalize responsibility 

goals and translate them into their daily practical 

actions. Sustainability is everyone's responsibility.

✓ Carbon footprint and handprint thinking

In pursuing carbon neutrality, both the company's 

own emissions and the emissions of customers' from 

the use of its products must be taken into account.
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Achieving carbon-neutrality profitably requires expertise 
in several areas of business and science

Expertise in various fields Capabilities of expertise in various fields

Expertise in various fields refers to a 

company's ability to combine and attract 

expertise from several areas to achieve its 

targets.

A wide range of experts in various business 

and scientific fields play a vital role in 

achieving carbon neutrality goals. What is 

needed is both in-depth expertise in particular 

areas and individuals who understand carbon 

neutrality, business and engineering in a 

broader context.

Naturally, know-how in key business 

technologies is at the heart of everything, but 

robust and committed support functions are 

also needed to achieve carbon neutrality 

profitably.

✓ Understanding and knowledge of carbon 

neutrality

The company needs in-depth expertise in carbon 

neutrality. Besides, the meaning and aspiration of 

carbon neutrality must also be clear to all company 

employees at a basic level.

✓ Permit and grant application expertise

The company needs experts skilled in applying for 

permits and subsidies for sustainability 

development projects.

✓ Data analytics expertise

Data analysis skills are a prerequisite for informed

decision-making and the identification of potential

innovations.

✓ Appreciation of international experts

Companies must also remember to utilize 

international experts and enable the recruitment of 

non-Finnish-speaking top experts.

✓ Multidisciplinary experts

The company needs employees who perceive large 

entities and understand the environmental, 

technical and economic aspects of the company's 

operations as a whole.

✓ Sales and marketing expertise

Sales and marketing professionals are needed

to commercialise innovations and provide feedback 

for innovation from a commercial perspective

✓ Communication and media expertise

The company must communicate their direction 

and goals both within the company and to external 

stakeholders. Several of the benefits available from 

carbon neutrality depend on this.

✓ Knowledge of sciences

Companies need experts in chemistry and chemical 

engineering as well as mathematics, physics and 

biology.

✓ Influencing and lobbying expertise

Companies need advocacy and lobbying skills to 

be able to communicate their needs to decision-

makers.
12



Achieving carbon neutrality requires innovation in both 
technology and business models

Innovation Capabilities of innovation

Innovation refers to the capabilities that 

enable a company to both develop its current 

operations and open up new business 

opportunities for itself.

Innovation can and must take place both 

commercially and technologically. When 

developing new solutions, one should not lock 

in a particular technology too early so that it 

does not end up acting as a constraint but 

rather as an enabler. On the other hand, it is 

good to approach innovation not only from 

technological possibilities but also from the 

wishes of customers. In addition, innovation 

capabilities emphasize management of the 

entire technology development process as well 

as cooperation with external organizations.

✓ Innovation in all  business areas

Innovation is not only the responsibility of product 

development. All business functions need to be 

encouraged to develop new ways of working and 

innovating.

✓ Customer-oriented innovations1

In the development of innovations, it is essential to 

listen to the customer's needs so that development 

takes a profitable direction from the very beginning.

✓ Holistic management of technology 

development

The company must manage all technological 

development stages and invest in each in a 

balanced way (ideation, development and 

identification, piloting, commercialization, 

application, optimization). In addition, it must be 

possible to transfer new technological innovations 

smoothly from one stage to another.

✓ Cooperation with other companies

Innovation collaboration with other companies is 

worthwhile to accelerate innovation and optimize 

resources. May carbon-neutral innovations can 

benefit companies in several different industries.

✓ Technology neutral attitude

Companies should not lock in one technological 

solution, especially not based on preconceptions, 

but utilize all the technologies that can reduce 

emissions.

✓ Internal startups

The company should build small teams around 

innovations at the beginning of the development 

phase that can develop the technology in an agile 

way and are motivated with financial benefits if the 

technology succeeds.

✓ Innovation of new business models

The concept of innovation must be extended to 

include the activities of the entire organization as a 

whole. An example of this is the shift in focus from a 

product-based business model to a service-based 

business model.

131) Relates also to capabilities for influencing the business environment



By influencing the business environment, companies can 
increase the benefits of carbon neutrality

Influencing the business 
environment Capabilities of influencing the business environment

Influencing the business environment refers to 

capabilities with which the company strives to 

transform its business environment to reward 

carbon-neutrality and utilize opportunities of 

the business environment to support its own 

carbon neutrality.

By influencing the business environment, the 

benefits of sustainable operations are 

maximized, new potential innovations are 

identified, and indirect emissions are taken 

into account. The focus is on influencing 

legislation so that it acts as an incentive for 

carbon neutrality, sets common rules for 

conducting business and rewards sustainable 

actors. Also, working with various stakeholders 

helps influencing legislation and enables a 

wide range of innovations that support 

development towards carbon neutrality.

✓ Cooperation with external research 

organizations1

Joint projects with universities and other external 

research organizations enable the piloting and 

commercialization of new technological 

innovations.

✓ Promoting external attitudinal change

This capability includes influencing the attitudes of 

customers, consumers and societal decision-

makers. The more carbon-neutral novelty is valued, 

the greater the competitive advantage those 

pioneers have.

✓ Development of the subcontractor network1

It is essential to find incentives to encourage

subcontractors to operate in a carbon-neutral way, 

as well as tools to locate responsible actors.

✓ Networks1

It is good for a company to be involved in the 

networks of its industry, even if they are not of direct 

benefit at the moment. Extensive networks can be 

used to find both innovation cooperation 

opportunities and partners to influence legislation.

✓ Identifying legislation and funding

opportunities1

Knowledge of new directives and innovation

subsidies will contribute to the financing of carbon

neutrality.

✓ Taking sustainabil ity into account in 

contracts

In various cooperation and subcontracting

agreements, it is worthwhile to require operators to 

use their own carbon neutrality.

✓ Influencing legislation and standards

Standards that guide and encourage responsibility 

increase the economic benefits of carbon neutrality 

and create a competitive advantage over slower 

competitors.

✓ Consideration of indirect emissions

Consideration of emissions from logistics, 

construction, procurement and energy sources is 

essential for the industry as a whole to become 

carbon neutral. 141) Relates also to innovation capabilities
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When aiming for carbon neutrality, both the company's own emissions and the
emissions from the use of its product must be taken into account

What is meant by a carbon footprint?

”The sum of GHG emissions and removals in a product system

expressed as CO2 eq. and based on an LCA using the single 

impact category of climate change (ISO 14067: 2018).”1

What is meant by a carbon handprint?

”An indicator of climate change mitigation potential. 

Describes the GHG emission reduction in a customer’s

activities that occurs when the customer replaces a baseline

solution with a handprint solution.” 1

Which one should my business focus on?

The difference between a carbon footprint and a carbon 

handprint is that the footprint is caused directly by the 

company's operations. In contrast, the handprint is caused by 

the use of the company's product or service. Thus, the carbon 

footprint focuses on the negative emissions impacts now, 

while the carbon handprint considers the future's positive 

emissions impacts. Companies with a carbon footprint that is 

significantly larger than their potential carbon handprint may 

want to focus on reducing their carbon footprint. A company 

whose product use emissions or potentially yielded emission 

reductions are considerably higher than the carbon footprint 

of manufacturing may want to focus on increasing its carbon 

handprint.

Cutting carbon footprint by 20 % corresponds

to the maximal carbon handprint. Emission 

reductions should probably start from the

carbon footprint.

Creating a carbon handprint 20 % of potential

maximum corresponds to the entire carbon

footprint. Emission reductions should probably

start from the carbon handprint.

Example 1

Example 2

Naturally, to achieve carbon 

neutrality, all emissions must be 

reduced to zero in any case - the 

carbon footprint, the emissions from 

the use of the product, and indirect 

emissions such as logistics. However, 

development should start where they 

are easiest to achieve.

5
6

Carbon 
footprint

Total emissions

1

Potential 
carbon 

handprint

1

6

Total emissionsCarbon 
footprint

5

Potential 
carbon 

handprint

It is essential to understand that a 

country or industry-wide carbon 

neutrality target cannot be achieved 

without companies considering the 

emissions created in the use of their 

product and their carbon handprint 

as a whole!

00 0

Carbon 
footprint

Emissions 
from use 

of product

Total 
emissions

5

Emissions 
from use 

of product

5

Carbon 
footprint

Total 
emissions

0

1) Pajula, T., Vatanen, S., Pihkola, H., Grönman, K., Kasurinen, H., & Soukka, R. (2018). Carbon Handprint Guide. VTT Technical Research Centre of Finland.
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Making sustainability a key part of the strategy is a strong starting point for the 
success of practical carbon neutrality

1. The will of the owners, management and board
2. A vision of the company's role in society
3. Sustainability as part of the strategy

A. Long-term thinking
B. Focus on effectiveness, not small details
C. Examination of larger entities
D. Risk-taking ability
E. Taking responsibility for own emissions
F. Carbon footprint and handprint thinking
G. All units represented in sustainability 

activities
4. Creating road maps
5. Knowledge management

A. Understanding and knowledge of own 
processes

B. Emission measurement and calculation
6. Setting realistic goals and targets
7. Sustainability as part of reporting

1
2

3

A

B

C

D

G

A good sustainability strategy 
combines several leadership 
capabilities: it is long-term, it 
focuses on the things that have the 
most significant impact, and it 
looks at operations as a whole. 
When formulating a strategy, both 
carbon footprint and handprint 
thinking must be taken into 
account.

The vision combines the purpose, 
goals and values of the company. It 
reflects the company's state of mind 
and is the foundation on which 
operations are built. The will of the 
owners, management, and board 
of the company is the first step 
towards success in carbon 
neutrality. The right mindset helps 
shape the company’s vision to be 
favorable towards carbon neutrality.

45H
I

6 7

Leadership

Management processes

Company culture

E

F

To put the strategy into practice, the 
most successful companies have 
created a road map to carbon 
neutrality, involving people from all units. 
The roadmap should be based on 
realistic goals and an accurate 
understanding of the company's 
processes and emissions. The roadmap 
must be clear and as concrete as 
possible.

Targets for implementation of the 
roadmap must be set realistically, 
so they are motivating and 
achievable. Progress should be 
measured by quantitative 
indicators, which should be added 
as part of the company's regular 
reporting.
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Current business (exploitation)

Leveraging the current business is typically 

about efficiency, productivity, 

management, security, and reducing 

variability. When developing new business 

areas, it is necessary to keep the old 

businesses productive to continue to 

operate profitably. In pursuit of carbon 

neutrality, companies must look for 

emission reduction opportunities in their 

current business and pursue creating new 

business opportunities with less emission 

simultaneously.

New business (exploration)

Search for new business opportunities 

focuses on exploration, research, 

autonomy and innovation. As the 

operating environment or the company's 

nature changes, the company must find 

new business opportunities. Continuously 

finding these opportunities in areas with 

fewer emissions than the current business 

is vital for achieving carbon neutrality in 

the long term. A company whose existing 

business has vast emissions can strive to 

reduce them by looking for new business 

opportunities in lower-emission areas.

What is ambidexterity?

Ambidexterity refers to a company's ability to exploit 

its existing businesses and explore opportunities for 

new business at the same time. Exploiting existing 

business and finding new opportunities compete for 

the same resources, but the routines, processes, and 

capabilities required for both are different. 

Ambidexterity is the ability to combine these, and it 

plays an essential role in a company’s success in a 

changing business environment. Ambidexterity 

requires expertise, structures, and a culture 

committed to finding new business and leveraging 

the current business, and a management team with 

cognitive capabilities and flexibility to establish and 

oversee both.

O’Reilly, C. and Tushman, M., 2008. Ambidexterity as a dynamic capability: Resolving the innovator's dilemma. Research in Organizational Behavior, 28, pp.185-206.

Carbon neutrality must be pursued both by developing existing businesses and 
by creating new business opportunities profitably

18



Good leadership also creates a favorable company culture for change, which is 
a vital condition for success...

1. The state of mind of the owners, management, and board are the company 
culture's foundation.

2. Sustainability as a part of the strategy emphasizes sustainability in company 
culture.

3. The vision of the company as part of society offers a new sustainable angle to 
the professional identity of the company’s employees.

4. Long-term thinking focused on effectiveness shapes company culture in a more 
sustainable direction.

5. Promoting change in internal attitudes accelerates the shift in company culture.

6. Regular questioning of the company's operations creates a basis and a 
favorable atmosphere for continuous development.

1. Implementing a common direction is critical in building a company culture.

2. Representation of all units in sustainability activities effectively implements 
culture throughout the company, not just a specific department.

3. Creating roadmaps clarifies the company’s vision for employees.

4. Sustainability as a part of reporting emphasizes its importance in company 
culture and encourages measuring and calculating emissions.

5. Realistic goal setting is important so that they are perceived as meaningful and 
achievable.

6. Knowledge must move both from management to employees, from employees 
to management, and between units.

Leadership

Management processes

Company culture

1. Carbon footprint and handprint thinking as part of a 

company culture increases the actual impact of 

emission reductions on the planet.

2. Sustainability as part of everyone's job description puts 

responsible thinking at the heart of company culture 

and enables utilizing all employees' input and ideas.

3. Taking responsibility for one's own emissions is the 

starting point for a company that seeks carbon 

neutrality, as change is not made without a sense of 

accountability.

4. An innovative work environment and atmosphere 

create the conditions for renewing existing business 

and finding new business areas.

5. Avoiding silo mentality allows people from different 

units to meet, accelerating cross-sectoral innovation 

and ensuring that all business units work together 

towards carbon neutrality.

6. Risk-taking is a necessary condition for a company's 

renewal. The company must be able to invest in new 

business models and technologies that are not yet 

profitable. Pioneering innovations arise only by 

accepting that some of the experiments will fail.
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Responsible for emissions related to one's job

…because each department and employee should play their part in the
development towards carbon neutrality

Every department included in 
sustainability actions

Every employee considers
sustainability in their job

Each department within a company should be 
responsible for their emissions and actively seek to 
identify opportunities to reduce their and other 
departments' emissions. The sustainability team 
should not be a separate unit from other functions, 
but the sustainability team should have representation 
from each department.

The company culture should encourage individual 
employees to explore options for reducing emissions 
related to their work. Employees often have the best 
understanding of their work and its reforming 
potential. Activities like this can be supported at the 
company level by facilitating mindsets and creating 
incentives for employee responsibility initiatives.

Production
R&D

Procurement

FinanceHR

Business 
development Sales and 

marketing

…

Sustainability 
team

Production
R&D

Procurement

FinanceHR

Business 
development Sales and 

marketing

…

Sustainability 
team
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Multidisciplinary expertise

Knowledge of science

Understanding and 
knowledge of carbon 

neutrality

Frequency of mentions

Sales and marketing 
expertise

Data analytics expertise

Communication and 
media expertise

Influencing and
lobbying expertise

Appreciation of 
international experts

Multidisciplinary experts can combine different pieces of information and support 
decision-making as sources of information for management related to, for example, 
developing the vision and strategy, creating roadmaps and looking at the "big picture".

The know-how of STEM subjects creates a foundation for carbon neutrality and serves as a 
basis for e.g. technological innovation and holistic development process management.

Knowledge of carbon neutrality is needed to achieve it and supports emission 
reductions in most other capability categories.

Strong knowledge of data analytics is required to measure and report emissions and to 
lead based on data.

Communication and media skills are essential e.g. in creating a favorable corporate 
culture and promoting internal and external attitudinal change.

Influencing legislation and standards requires the company to have its own advocacy
and lobbying skills.

Customer-driven innovation, technology commercialization, and business model
innovations require sales and marketing expertise to succeed.

In practice, it is almost impossible to find all the expertise mentioned above in Finland's 
limited group of experts, which is why it is worthwhile looking for experts globally.

The lack of multidisciplinary expertise was
very often cited as a bottleneck.

Concerns of weakening basic science 
skills was the most typical mention
related to expertise.

Analytical expertise was often mentioned
as important.

Communication skills were mentioned
many times.

Lobbying expertise was named important
a few times.

Sales and marketing expertise and 
international experts were mentioned 
only infrequently, which likely tells more 
about Finnish companies' way of thinking 
than their importance. 

Expetise links to many capabilities

Environmental expertise was generally
mentioned as important.

Permit and grant 
application expertise

Identifying the possibilities of permits and subsidies and taking carbon emission into 
account in agreements requires permit and subsidy application expertise.

Permit and grant application expertise
was named important a few times.

A prerequisite for developing other capabilities is expertise in various fields
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Achieving ambitious goals requires open-minded innovation at many levels

Consider business model innovation Technology-neutral attitude in innovation

In addition to achieving carbon neutrality of the company’s current 

production, carbon neutrality can also be promoted by reviewing and 

changing, for example, the business model.

Innovation needs to be considered ”outside the box”, especially if converting 

carbon-neutral production options are scarce. Successful companies from 

the study had been able to innovate in an open-minded and versatile way.

Overall, carbon neutrality can be achieved, for example, by

• changing the business model from product-centric to service-oriented.

• decreasing the emissions of final products' use.

There are physical limitations in achieving carbon neutrality. For example, 

renewable electricity is not currently produced in the amount needed by 

chemical industry companies in Finland.

A technology-neutral attitude means that we do not get stuck in the 

limitations of the current technology but seek to reduce emissions as much as 

possible by combining several existing technologies.

To achieve carbon neutrality for the entire industry, comprehensive solutions 

must be made rather than focusing on small details.

Examples of technology neutrality:

1. Finnish traffic cannot consist solely of cars with biofuel or 

green electricity because there is not enough production 

of either. In the current state, it is better to use both in 

parallel than to advocate that the other would be 

significantly better than the other.

2. Missing renewable energy can be replaced by nuclear 

power, which is not as good an option but at least has 

smaller emissions than fossil fuels.

We encourage to see also Sitra’s Circular 

business models for chemical companies 

-publication
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Technological innovation must take place at every stage of the innovation value 
chain, and special attention must be paid to the transitions between stages

3. Pi lot ing

The broader potential of a 

technology identified working on a 

small scale is tested in individual 

larger pilot projects.

1.  Starting point for 

innovation

To achieve carbon neutrality, a 

company should both

A. identify new customer needs, 

and create new products or

services based on 

corresponding business 

cases;

and

B. come up with completely new

technologies that could

support your current business 

towards carbon neutrality.

4.  Commercialization (scaling)

Following successful piloting, the 

new technology is escalated to a 

commercial scale and widely 

adopted.

5. Application

The potential of technologies designed for a 

particular application is explored concerning other 

use cases. In addition, commercial technologies 

available on the market that could be applied in 

the company's business are sought.
6.  Optimization

Large-scale technology is 

constantly optimized and 

developed further to reduce 

emissions or increase 

resource efficiency.
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Example from an interviewed company

Competence in the innovation process has been a 

crucial part of their success in changing towards 

more sustainable business. The company's product 

development teams include experts from several 

stages of the innovation value chain to push 

innovations forward in the value chain successfully 

and manage their entire life cycles.

2.  Development or identif ication

Ideas are developed further, or potential partners 

already developing them are identified from the 

market. Technologies can also be directly found 

from the market, the benefits of which might not 

even have been identified internally.

4
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Internal innovation should be supported with cooperation to complement the 
company’s weaker stages of the innovation value chain

Large company

Pros

+ No need to acquire all 

expertise

+ Avoid bureaucracy

+ Innovativeness

Startup

Pros

+ Financial support

+ Decreased risks

+ Wide networks of large 

companies

Fatal lack of trust
A team at Aalto University has 
developed a functional and 
economically productive way of 
capturing carbon dioxide 
emissions from an industrial 
process. The technology has not 
been commercialized in 8 years 
because previous business 
partners tried to violate patent 
agreements. Factories still pollute!

Corporate Venturing -mentality
Several companies that have been 
successful in emission reductions 
collaborate with start-ups with a 
corporate venturing mentality. This 
means that a large company acts 
similarly to a VC company and invests 
in several small companies. The idea is 
not that every investment pays off but 
that a few great successes offset 
others' losses.

Companies that had succeeded in significant carbon emission 

reductions had typically collaborated on innovation with many 

different parties. Leveraging the strengths of different types of actors 

creates innovations that contribute to successful emission 

reductions, as various actors in innovation consortia complement 

each other's capabilities.

• Those with commercial interests support the piloting and diffusion 

of innovations from laboratories to large-scale commercial use.

• Those with a research interest have the opportunity to investigate 

areas where commercial applications are not obvious.

• Small organizations can be agile in their operations.

• Large organizations have the resources to support research.

Schilling M. 2019. Chapter 10. Organizing for Innovation. In Strategic Management of Technological Innovation. McGraw-Hill Education

Commercial 

interests

Research

interests

SMEs Large companies

Small organization Large organization

Foundation etc. 

funded research

groups

Universities, research

institutes

Conditions
Trust, risk-taking ability, choosing the right partner, good communication skills and a 
common goal
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Capabil it ies related to innovation

Some capabilities related to the business 
environment also support innovation

Customer-oriented innovations

Development together with customers from the beginning helps take 

development steps that promote carbon neutrality in ways for which the 

customers are willing to pay.

Identifying legislation and funding opportunities

Public innovation funding offers opportunities for ambitious climate 

innovations. Legislation not only restricts but also provides new 

opportunities. In principle, companies that have benefited from emission 

reductions have sought to be ahead of their competition and legislation, 

and benefit from public subsidies.

Development of the subcontractor network

The exchange of raw materials for the most environmentally friendly ones 

begins with developing a network of suppliers and subcontractors. There 

should be an ongoing dialogue with existing suppliers on their 

opportunities to participate in innovation. Besides, it is beneficial to 

constantly look for new potential suppliers in the market whose offering 

could support your company's carbon-neutral development.

Promoting external  att i tudinal change

The company itself can also influence external changes in attitudes, such as 

the state of mind of customers. The right attitude and awareness of 

products' carbon neutrality can make customers buy more expensive 

products.

Inf luencing legislation and standards

It is worthwhile for companies to be involved in the creation of legislation, as 

in most cases, companies have a better understanding of, for example, the 

different technologies that are regulated by law than the legislators 

themselves. The aim is not only to win with the current rules but to modify the 

rules little by little to benefit lower-emission companies and to be better 

than competitors in this development.

Taking sustainabil ity into account in contracts

An excellent way to reduce both the company's direct and indirect 

emissions is to consider emissions in contracts. In this way, subcontractors 

and other partners can be obliged to act in a manner that promotes the 

company's goals and reduces emissions in the entire industry ecosystem.
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Networks

It is not worth trying to influence the business environment and the 

industry as a whole alone. Networks have a crucial role to play here, as 

several actors have a much better chance of influencing than an 

individual company. In addition, networks are a good source for finding 

innovation partners in the future.
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Capability development starts with an assessment of the current state of the 
company, after which development areas to prioritize are selected

Capabil ity development

Once the exact areas for development have been identified, a concrete 

plan should be formed to improve these areas' capabilities.

It is a good idea to return to assessing your company's capabilities 

regularly, at least annually. The ultimate goal, of course, is to meet all the 

following statements.

Choosing development areas to prioritize

After assessing your capabilities, you should select the development areas to 
be prioritized in more detail according to the more detailed instructions on 
the next page, and plan concrete development measures within the selected 
capability groups. A good direction for this is given by the target state, where 
4-5 of the following statements would hold in each capability group. 

The prioritized capability group's statements should be carefully reviewed 
and the factors causing the lack of points should be identified. Is the 
statement as a whole wrong for your business, or did you miss a point 
because of a single word or pair of words?

To support the review of the claims, it is also worth returning to the category 
of the capability listing with its definitions and ask, "Which of these 
capabilities are not yet the strengths of our company?"

Capabil ity assessment

You can start by mapping your company's capabilities, for example, by 
considering which statements in the next two pages are true for your company's 
operations. One point per valid statement can be counted for a company. Try 
to be objective - only count the point if the statement is completely true.

Good ways to ensure impartiality when conducting an evaluation include for 
example
• always demand more concrete examples of the validity of the statement 

before counting the score.
• make an internal survey regarding the statements and gather a broader view 

of your own situation.
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Capabilities can be assessed against the following statements arranged by 
capability groups (1/2)

Count a point for your company from each statement that

is true.

Within ability groups, points are interpreted as follows:

0 - 1: prioritize development of this capability group

2 - 3: the direction is right, but develop further

4 - 5: capabilities are in a good state

If multiple capability groups are ranked at the same level, 

we recommend prioritizing them in the following order

1. Leadership

2. Expertise in various fields

3. Management processes

4. Company culture

5. Innovation

6. Influencing the business environment

4. Company culture

Capabilities related to corporate culture are included

in the listings of other capability groups and are

marked with italic. Count the total score for 

this capability group separately.

1. Leadership

❑ Sustainability is central in our company's strategy, which is based on a clear vision of our

company's role as part of a more sustainable future.

❑ Our top management is committed to taking responsibility for our company’s emissions

and advanging carbon neutrality, and actively promotes this in both its communications

and actions.

❑ We look at emissions from our business as a whole and strive to reduce them where the

greatest impact on emissions throughout the supply chain is achieved.

❑ We are constantly striving to both develop our current business to be more carbon neutral

and to create completely new types of the most carbon neutral business 

opportunities for the future.

❑ Our process includes regular and conscious questioning of company’s current operating 

models.

2. Expertise in various f ields

❑ Our company employs staff who, through training or other previous experience, have a 

good understanding of carbon neutrality.

❑ Our employees possess deep expertise in all different natural sciences: mathematics, 

physics, chemistry, biology.

❑ We consider international experts as a possible target group to be recruited.

❑ In addition to experts in one field, we aim to recruit multidisciplinary experts who have an 

understanding of ecological sustainability and the technical and commercial expertise

corresponding to our operations.

❑ We invest in recruiting the best experts in data analytics, sales and marketing, 

communications, license and support applications, and social impact for our support

functions.
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Capabilities can be assessed against the following statements arranged by 
capability groups (2/2)

5. Innovation

❑ In addition to technology and product

related innovations, our company also

innovates new business models.

❑ All stages of technological development

are taken into account in our R&D activities

❑ We have joint innovation activities with

other organizations or experts, and we are

constantly looking for new potential

partnerships.

❑ Decisions to direct R&D activities are based

on factual information, not imagination.

❑ We are open to new ideas and accept the

risk that new initiatives will sometimes fail.

4.  Company culture

Capabilities related to corporate culture are included in the listings of other capability groups and are mar

ked with italic. Count the total score for this capability group separately.

0 - 1: prioritize development of this capability
2 - 3: the direction is right, but develop further
4 - 5: capabilities are in a good state

3. Management processes

❑ We know the sources and magnitudes of our

company's emissions and regularly monitor

their development with quantitative indicators.

❑ Our company has a clear roadmap towards

carbon neutrality that includes realistic

quantitative targets for emission reductions by

action.

❑ In our company, carbon neutrality is not only

the responsibility of an individual team, but our

sustainability team consists of representatives

from each unit. In addition, each employee

has a responsibility for emissions from their

own job.

❑ Information flows smoothly within our

organization from management to employees, 

from employees to management and between

units.

❑ We know our own processes in detail and use

resources efficiently.

6. Influencing the business environment

❑ We are actively involved in our industry’s

networks

❑ We also strive to promote carbon neutrality

by influencing our existing subcontractors

and by looking for new subcontractors that

enable more carbon-neutral operations.

❑ We are familiar with the legislation in our

field and strive to influence its development

to the best of our ability.

❑ We know how to utilize public (especially EU) 

funding opportunities in the pursuit of carbon

neutrality.

❑ We communicate in a climate-friendly

manner and strive to promote social

appreciation for those carbon-neutral

product options that are part of our supply

chain.

❑ We are actively networking within our

industry.
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Survey for 
companies

First round of 
interviews

Second round of 
interviews

Report

In the first phase of the project, a questionnaire was compiled and distributed to the CIFF members on several occasions 
(more on the next page). Only 31 responses were received to the questionnaire; most of the respondents were interviewed. 
With the support of the results, an interview framework was constructed for phase two. Additional responses to the 
questionnaire were collected during the interviews.

In the second phase of the project, 28 interviews were conducted with representatives of different types of chemical 
companies. Two interviewers were present at each interview, and these configurations were varied to avoid significant 
differences between the interviewers' practices. Notes were taken in all interviews. The interviewees represented nine 
different member companies of the CIFF and had different backgrounds. For some, sustainable development was at the 
heart of the job, and for some, it was not directly related to the job. The turnover of the companies ranged from several 
billion to a few tens of millions of euros.

The interviews examined the companies' existing capabilities and capabilities required to achieve the carbon neutrality 
goal. Interviewees were gathered for the interviews from the phase one survey and from the list of potential persons 
provided by the CIFF. The interviews were conducted in a semi-structured manner, i.e., they were based on a ready-made 
question template, which the interviewers supplemented with additional questions if necessary, in the interview situation. The 
question template can be found in Appendix 1. The interviews were analyzed using the Gioia methodology and the first 
version of the capabilities, and their grouping was formed based on the analysis.

Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2012). Seeking Qualitative Rigor in Inductive Research: Notes on the Gioia Methodology. Organizational Research Methods, 16(1), 15–31

Analyzing
results

In the third phase of the project, 13 verification interviews were conducted. The interviewees represented various 
companies, research organizations and the CIFF. The interviewees were mainly professionals in either sustainable 
development, chemistry or organizational development. The interviews' focus was on verifying the results found during the 
survey and Phase 2 interviews: gaps were identified, clarifying the interdependencies between the capabilities, and applying 
the discovered capabilities to companies at different stages. The interviewees were selected partly from stage two of the 
interviewees, and the experts on the subject were sought separately. The interviews were again semi-structured, and the 
template can be found in Appendix 1.

Analyzing
results

Analyzing
results

In the last phase of the project, all previous phases were analyzed and compiled into a single report. The report is published 
in both Finnish and English.
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The research was conducted in the form of a questionnaire and interviews in 
cooperation with the member companies of the CIFF
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Survey sections

Background
Developments over 
the last ten years

Future capability 
needs

• Company size and 
industry

• Respondents' role in 
the company as well as 
how large part 
sustainability has in the 
job description

• How well the company 
has been able to reduce 
emissions

• What concrete things 
have been done

• What capabilities have 
contributed to 
development / have 
been bottlenecks

• What capabilities or 
resources do the 
company consider 
essential to achieve 
carbon neutrality

• What factors are 
holding back future 
change

Innovation within 
the company

Carbon neutrality in 
the company

Next steps

• Is sustainability part of a 
company's strategy, how 
it is reflected into practice

• How sustainable 
development guides 
decision making

• How emissions are 
monitored

• Monitoring R&D activities in 
general

• How innovative is the 
company

• Innovation cooperation in 
general and customer 
focus on innovations

• Decentralization of 
decision-making

• How well do you know 
the Carbon Neutral 
Chemistry 2045 project

• Is Carbon Neutral 
Chemistry 2045 a 
realistic goal

The objective of the survey's conducted at the beginning of 

the project was to identify larger themes in carbon neutrality 

capabilities for chemistry industry companies. The goal was 

to find differences in capability needs between different 

company groups (e.g., grouping based on size, position in the 

supply chain, etc.) and build a groundwork for interviews.

The survey questions were based on Sitra's "Sustainable 

Business Models for the Chemical Industry Companies in the 

Circular Economic" handbook, AFRY's roadmap and other 

literature, especially on companies' dynamic capabilities.

The survey was conducted anonymously for the personnel of 

the CIFF's member companies. Only 31 responses were 

received, meaning that differences between enterprise groups 

could not be detected at a statistically significant level. Most 

respondents were also interviewed, as all interviewees were 

encouraged to complete the survey.

The answers to the survey's open-ended questions were 

utilized together with the material collected in the interviews. 

A summary of the answers to the multiple-choice questions 

can be found on the next page.

Due to the small number of responses to the survey, no statistical analysis could be made 
between the groups based on the results, but the results have been utilized qualitatively.
Execution of survey

Teece, D., 2007. Explicating dynamic capabilities: the nature and microfoundations of 
(sustainable) enterprise performance. Strategic Management Journal, 28(13), pp.1319-1350. 32
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Background Developments over the last ten years Future capability needs

• The majority of the 31 respondents are from 
a large company: 81% of the companies 
have more than 250 employees, 45% have a 
turnover of € 1 billion.

• Most respondents work in the middle 
management (39%) or as a specialist (32%). 
Sustainability issues were part of each 
respondent’s job description (42% central, 
58% small).

• Most emission reductions have been sought and 
achieved by reducing energy consumption (90% of 
respondents) and changing energy sources to lower-
emission (84% of respondents).

• The least attempts have been made to achieve emission 
reductions with self-produced energy (36%) of respondents 
and emission compensation (20% of respondents). The 
worst results have been achieved by optimizing logistics 
(target 55% and target 16%) and reducing production 
losses (target 65% and target (23%).

• Essential capabilities mentioned were, 
e.g., global operations, industry expertise, 
digitalization and owner and management 
support.

• The slowing factors mentioned include, 
e.g., insufficient financial support, lack of 
skills, lack of time and poor management. 
International competition is also holding 
back change.

The answers to the multiple-choice questions tell us about the sample of companies 
interviewed

Carbon neutrality in the company Innovation in the company Next steps

• 81% of respondents answered that carbon 
neutrality is a side role (20%) or an essential 
part (61%) of a company's strategy.

• Most decisions on emission reductions are 
guided by the owners' wishes (average 4.34 
on a scale of 1-5) and the corporate brand's 
development (average 4.33). Decisions on 
emission reductions are driven the least by 
employees' wishes and needs (average 
3.55).

• 76% of respondents said the company 
monitors emissions.

• 10 respondents responded that their company was an 
innovator, 7 an early user, 9 an early majority and 3 a late 
majority.

• Most innovation collaboration is conducted with customers 
(average 3.82 on a scale of 1-5) and external research 
organizations (3.76). The least innovation co-operation is 
with consultancy firms or other external expert 
organizations (3.5).

• 54% answered that it is realistic for a 
company to reach the carbon neutrality 
target by 2045. 22.6% answered perhaps, 
and 12.9% did not.

• 35% of the respondents are well aware of 
the CIFF's carbon-neutral chemistry 2045 
target, 61.3% have heard but do not know 
well, and 1 respondent had not heard 
before.
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The limitations of the research should be considered when utilizing the report -
some of them can be covered by further research

Scope Representativeness Proportion

• The research was conducted in Finland, 

which is why the results should be applied 

with caution to other geographies.

• The research focused on the chemical 

industry, characterized by a long 

investment cycle, large investments and 

physical production facilities. Its results are 

not directly applicable to other industries.

• The results of the research are time-bound 

and valid in the focal situation at the time 

of construction.

• A limited number of companies 

participated in the study.

• Participation in the study was voluntary, 

causing the participants to be mainly from 

companies and individuals who already 

perceived the topic important.

• The research is mainly based on the 

perspectives of companies and industry 

experts. For example, legislators were not 

involved in the study.

• The companies that participated in the 

study were primarily large companies, 

which shifted the results to large 

companies' side.

• The emphasis of the topics in the report is 

based on the material collected in the 

research. External sources were not 

utilized for a deeper examination of the 

identified capabilities.

• The research focused mainly on reducing 

direct emissions.
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Expansion Deepening Broadening

• Exploring the same industry in another 

geography.

• Conducting a similar study in another 

industry.

• Identification and analysis of capabilities 

using methods other than interview 

research to identify capabilities that 

companies cannot name themselves.

• More in-depth study of the importance, 

roles and ideal implementation of 

individual capabilities or groups of 

capabilities

• Data utilization

• Company culture

• Sustainability as a part of strategy

• Innovation activities and utilized

innovation system

• Specific identification of capabilities 

needed to reduce indirect emissions.

• Exploring the capabilities required for 

industry-level carbon neutrality at a higher 

ecosystem level than individual firms.
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6. Recommendations for The
Chemical Industry Federation 

of Finland (CIFF)
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Branding of the chemical industry

• The CIFF plays a crucial role in the branding of the chemical industry.

• The industry, as well as its carbon neutrality, should be emphasized at the societal 

level. If the entire chemical industry is made carbon neutral, it will also affect 

many other industries.

• The positive image of the industry affects, e.g., the willingness of legislators to co-

operate, to attract the best experts to the sector and opportunities for co-

operation with other sectors regarding the topics of the circular economy and 

innovation.

• Industry branding can also bring experts to companies in the chemical industry 

from other areas of expertise central to carbon neutrality development: sales and 

marketing, data analytics, legal affairs and grant applications, communications.

The CIFF has several opportunities to support chemical sector companies in 
their development towards the industry's carbon neutrality goal of 2045 (1/2)
Networking opportunities

The CIFF can contribute to the industry's carbon-neutral development 

by supporting networking opportunities within the industry.

Innovation partnerships

• The CIFF should enable meetings between different size companies 

and support the search for partners, especially for startups in the 

field.

• For example, the CIFF could publish a list of the most promising new 

startups in the industry that promote carbon-neutrality, making it 

easier to find innovation partners.

• The CIFF can support companies' co-operation with external 

research organizations by ensuring that representatives of these 

parties are also invited to networking events.

Peer learning

• The CIFF should also enable meetings between the staff of member 

companies where the purpose is to discuss carbon-neutral strip 

development and learn from others.

• Informal discussions create a low barrier for sharing experiences and 

lessons on the road to carbon neutrality and seeking help with the 

challenges faced.

Promotion of the external change

Competence and education

• There has been a growing interest from universities towards increasing carbon 

neutrality in learning materials. The CIFF should send a summary of the areas of 

expertise required in the field to achieve carbon neutrality to the relevant 

universities and polytechnics. This report and other reports from the Carbon 

Neutral Chemistry 2045 studies are also worth submitting.

• Further training on environmental and responsibility issues for employees of 

chemical companies should be supported. Identifying and highlighting already 

reliable and high-quality trainers can lower the barrier for companies to train 

their employees. 36



The CIFF has several opportunities to support chemical sector companies in 
their development towards the industry's carbon neutrality goal of 2045 (2/2)
Concrete assistance

Improving grant applications

• The CIFF should strive to support companies in making grant applications 

(especially from the EU) for reducing carbon emissions.

• For example, by promoting the number of grant application professionals 

in Finland and their availability, especially for companies, the CIFF could 

help companies be more successful in their applications.

• Enabling the collaboration between consultancy firms specializing in grant 

applications and chemical companies will also improve chemical 

companies' position in the competition for grants.

• Large universities have good knowledge of applying for grants, and one 

possibility is to combine universities' and companies' expertise.

Contract templates

• The CIFF could offer responsibility-based contract templates, with which 

companies can require their subcontractors to commit to emission 

targets. These terms should be included as a standard part in every 

contract in the industry.

Lobbying recommendations

• Finland's own expertise will not be enough. The CIFF should promote and 

facilitate the recruitment of international experts to Finland.

• The supply of electricity produced from emissions-free energy sources to 

Finland must be increased. The CIFF should promote legislation to make 

more emissions-free energy sources available in Finland.

• Legislation for carbon neutrality should be enabling but not too restrictive. 

As an organization uniting the industry, The CIFF must ensure in its 

objectives a balance between encouraging carbon neutrality and not to 

relocating production. The emphasis is, therefore, on international and EU 

law.

• Where possible, the CIFF should promote piloting opportunities for 

ambitious technology at the societal level, for example, through 

municipal co-operation (eg. Nokia, Oulu and the GSM network).
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Appendix 1: Interview frameworks for semi-structured interviews

Phase 1 interviews

1. Tell us a little about yourself, and what do you do in your company?
2. Have you completed, or are you planning to complete the survey?
3. Your supervisor / Finnish government / EU / Owner demands that your unit 

/ company should be carbon neutral within x years.
• How does this feel?
• What would you do? Where would you start?
• Which topics would you feel most secure, and which topics would 

you feel most uncertain about if your unit / company should now 
become carbon-neutral?

• What skills, resources, or capabilities would you need for yourself, 
your team or your company?

• Who would help you? How would other areas of the company 
support you?

• Would there be internal resistance in your company?
• Is the above-mentioned scenario realistic?
• Which of the above acts would be such that a company would 

already benefit from them without legal mandate?
4. How do you think others in your company would do in a similar situation? 

Is there differences in terms of pace?
5. For companies that are already well advanced: What factors have 

enabled your company to move faster than your competitors in these 
areas? (the question was added midway through the interview process)

6. Is there anything we didn’t ask? What would you like to say about the 
interview? Does anything else come to mind?

7. Is there anyone else in your company worth interviewing?

Phase 2 interviews

As a basis for round 2 interviews, the interviewees were sent an intermediate 
version of the detected capabilities and their grouping in advance.

1. Do we lack any significant capability?
2. Comments on capabilities per capability group?
3. Is the grouping good?
4. Which capabilities (about 5) are the most important? Could some 

capabilities be removed?
5. What would you add to the list (top categories or capabilities)?
6. Representatives of the CIFF: What capabilities are the closest or farthest

from the project scope?
7. Are there cause-and-effect relationships between capabilities?
8. Capabilities in different parts of the carbon neutrality journey → Do some 

belong to the initial stage and some only to the later stage?
9. Anything else you would like to say?
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Appendix 2: Most highlighted capabilities and interviewee profiles

Most highlighted capabilities Interviewee profiles

Many of the interviewees participate in the creation of strategy in their 

company and work on sustainability issues, but in the first phase, factory 

managers, personnel employees and energy managers were also involved. 

Thus, our results reflect the ideas of visionary and knowledgeable decision 

makers and researchers.

In the first phase, we interviewed executives of large companies (more than 

250 employees in the company). In the second phase, we verified the results of 

the first phase by interviewing six directors of large companies, two startups, 

six experts from the CIFF and two researchers from Aalto University.

The following capabilities were most emphasized and highlighted in the 

second round of verification interviews:

• Knowledge of natural sciences (6 mentions).

• Sustainability as part of the strategy (5 mentions).

• Vision of the role of the company in the society (4 mentions).

• Innovative work environment and atmosphere (4 mentions).

• Cooperation with other companies (4 mentions).

• Networks (4 mentions).

• Examination of larger entities (3 mentions).

A large proportion of the capabilities were mentioned 1-2 times, and the 

interviewees emphasized different things. No direct conclusions about the 

importance of capabilities should be drawn based on the occurrences, as 

the sample size is small.
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