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Abstract
Systemic innovation can deliver influential sustainability solutions, but it occurs rarely. Increasing
sustainability challenges firms to improve the system as a whole through broadening their engagement
by game-changing innovations. This empirical case study explores the challenges faced by Finnish
business leaders that hold back attempts at systemic innovation for sustainability. The challenges were
identified to be caused by structural impediments, uncertainty avoidance and conflicting aims within
and between firms. These in turn manifest as cumulative problems in managing opportunity costs,
outcome uncertainties and communication problems along the entire innovation process. The study
highlights the need for firms to acquire capabilities for sustainability by focusing on building
capabilities in open innovation, evaluating and seizing radical opportunities, and reconfiguring the
organisation for systemic innovations for sustainability.

Introduction
Innovation plays an important role in the sustainability journey (Lin and Tseng, 2016; Silvestre, 2015).
Recent management literature (e.g. Boons et al., 2013) advocates for firms to shift from a focus on a
linear supply chain towards systems building and engaging with external stakeholders (Adams et al.
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2016; Inigo and Albareda, 2016; Medeiros et al., 2014) to improve the entire system through accelerated
and transformative change (e.g. Nidumolu et al., 2009; Quist and Tukker, 2013). Taking the lead in
shaping the market/industry transformation may grant major strategic advantages enabled by radical
innovations aiming at systems changes (Boons et al., 2013; Hansen et al., 2009; Seebode et al., 2012).
While the ambition beyond incremental change exists, the evidence suggests that firms fail largely in
delivering game-changing innovations for sustainability (Accenture, 2015), and produce instead only
incremental innovations inadequate for solving the sustainability challenges (Van den Bosch et al.,
2015). There is a fundamental gap in moving from ambition to execution. In this study, we heed the
recent call from Xavier et al. (2017) to explore the implementation of innovation for sustainability by
asking: What are the main challenges in delivering systemic innovations for sustainability?
We have built a literature-based framework and added an empirical perspective to the debate about
inaction by exploring the perceptions of business leaders in a multi-industry sample of globally
operating Finnish companies. The data comprised 27 interviews in 13 companies. We found the
respondents to converge on common challenges, regardless of the industry or the specific context, which
could be explained by current dynamic capabilities not being able to address the idiosyncratic demands
of developing systemic innovations for sustainability.
Our empirical results support the existing literature about the challenges of systemic innovations for
sustainability (Boström et al., 2015; Mignon and Bergek, 2016; Roscoe et al., 2016; Silvestre, 2015),
and according to the results, firms face three categories of inter-connected challenges: structural
impediments, uncertainty avoidance and conflicting aims within and between firms. Each challenge is
connected to lacking capabilities in open innovation, evaluating and seizing radical opportunities, and
reconfiguring the organisation for systemic innovations for sustainability.
Systemic innovations for sustainability
Sustainability is a journey towards engaging environmental, social and economic goals to deliver
societal benefits from business activity (Elkington, 1997). Sustainability represents the balancing of
internal goals with external dynamics (Lozano, 2015) to optimise collective value in the long term.
Firms are driven to broadening their engagement and acting to improve the system as a whole
(Gaziulusoy and Brezet, 2015; Adams, 2016). However, this approach has not been realized yet
(Accenture, 2015).
Innovation could fill this gap through delivering new technologies, tools and processes, and ultimately
a new mind-set (Adams et al., 2016; Medeiros et al., 2014). Innovations for sustainability are
understood as commercialised inventions (e.g. products, technologies, services, processes, and business
models) that aim at creating economic, environmental and social value (e.g. Seebode et al., 2012;
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Schiederig et al., 2012; Schaltegger and Wagner, 2011). Taking them to the systemic level, i.e. systemic
innovations for sustainability, can also include wider society-level changes, e.g. market and user
practices, policies, regulations, culture, technologies, or firm management practices (Gaziulusoy and
Brezet, 2015).
Such innovations consider the impacts across the entire supply chain and can tackle sustainabilityrelated challenges (Boons et al., 2013; Lin and Tseng, 2016), create sustainable business value (Bocken
et al., 2014), and deliver an overall positive impact on the system (Hansen et al., 2009). Innovating on
the systemic level provides improved options for game-changing or ‘radical’ innovation (Quist and
Tukker, 2013) that may reposition firms to lead the market/industry transformation and impose change
on the competition (Schaltegger and Wagner, 2011). Systemic innovations for sustainability introduce
complex or even paradoxical system effects that go beyond simple cause-and-effect management
towards systems building (Adams et al., 2016) and require specific capabilities to deliver them.
Systemic innovation increases a firm's interdependence with its stakeholders and environment (Eccles,
2014). By managing their dependence on complex external systems and supply chains, firms may create
networks that provide resilience. However, this requires the building of collaborative (open innovation)
skills with greater network management capabilities (Van den Bosh et al., 2015). This collaboration
shapes the evolution of supply chains (Silvestre, 2015) and provides seeds for sustainable transitions
(Markad et al., 2012). Hence, systemic innovation requires adopting a new set of skills, capabilities and
approaches (Medeiros et al., 2014; Seebode et al., 2012) geared towards collaboration and supply
network management (Roscoe et al., 2016).
Adaptation to changing business environments is accomplished through the application of dynamic
capabilities (Teece et al., 1997). They allow reconfiguration of the firm’s resources and knowledge
capacities to achieve higher technical and/or evolutionary fitness in their business environment (Teece,
2007; Helfat et al., 2007) and facilitate business model experimentation (Teece, 2017). Dynamic
capabilities are context-dependent (Eisenhardt & Martin, 2000), which means that what enables success
in one environment may obstruct performance in another.
Success built on high technical and evolutionary fitness, i.e. strong economic innovation performance
and fit with the core market, can hold back transitioning to systemic innovation. Systemic innovations
change the boundaries of the firm, eroding thus evolutionary fitness and reducing the effectiveness of
existing dynamic capabilities. Knowledge and capability path dependencies introduce inertia to change
processes (Eisenhardt and Martin, 2000), which increases the financial and performance costs
associated with capability reconfiguration. To maximise long-term sustainable value, non-efficiency
perspectives need to accompany decision-making with e.g. alliance, innovation or stakeholder
engagement issues.
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Similar challenges have been identified in transitioning to open innovation (Lichtenthaler and
Lichtenthaler, 2009), where sustainable systemic innovation introduces further challenges of deeper
stakeholder dependence and coordination. Additionally, systemic innovations call for acquiring and
exploiting synergies between open and radical innovation capabilities (Slater et al., 2013). To
accomplish this, the dynamic capabilities need to be updated to accommodate a broader range of
stakeholders, to allow effective use of ‘distant’ and external knowledge, and to address the requirements
of open innovation (Behnam et al., 2018; Teece, 2007; Lichtenthaler and Lichtenthaler, 2009).
Acquiring, strengthening and exploiting capabilities successfully in the pursuit of systemic sustainable
innovation is a multi-level management challenge (Lichtenthaler, 2011). Interdependent changes need
to be introduced on the levels of organisational structure, culture, leadership, and strategy, as well as
individual skills and project-level decision-making. Dynamic capabilities are often built from
benchmarking relevant practices and routines in the familiar market environment and the competition
(Teece et al., 1997; Teece, 2007) through experimentation and experience. However, as the systemic
transition is only at its beginning, organisations have few best practices to draw from, while complexity
prevents relying exclusively on ‘ad-hoc problem solving’ (Winter, 2003).
Methods and research design
Our research is a qualitative, explorative multiple case study in a multi-industry context in Finland. An
inductive case study approach was selected due to its suitability for examining a topic with scarce
empirical research (Eisenhardt and Graebner, 2007; Yin, 2014). We have applied theoretical sampling
(Eisenhardt and Graebner, 2007) to identify cases of firms with serious commitment to sustainability.
The data comprises 27 in-depth, recorded and transcribed semi-structured interviews of 40 informants
from 13 established, internationally operating companies from Finland. The participants were
experienced senior managers working at environmental, innovation and business management, with
titles ranging from CEOs to environmental and R&D managers. The companies included three large
companies from both energy and wood industries, two large companies from process industry, one large
company from steel, waste-management and digital business industries. In addition, the data was
gathered from one large and one medium-sized consulting organizations focusing on regional business
development.
Sustainable development has a mature role in Finnish companies, authorities, consumers, and the
society. The interviewed firms had a long history of sustainability reporting, and had introduced
sustainability-related products, such as bio-oil and materials to replace plastic packaging of food. While
systemic innovations require collaboration between science, government, industry and civil society, the
study focuses on exploring the perceptions of firms to create deeper understanding of their perspectives.
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Through open-ended interview questions, the participants were asked to express their feelings on how
sustainability was concerned in their business development and innovation activities. More specific
questions were asked to identify the challenges, problems, tensions, and uncertainties of executing
sustainability innovations. In addition, the interviews concerned the future needs and challenges to
execute more innovations for sustainability.
The data analysis followed content analysis methods with open coding to understand the managerial
challenges in making sustainability-related decisions. During the coding, we noticed recurring themes
including 1) external factors (i.e. structural impediments), 2) internal decision-making factors (leading
to uncertainty avoidance), and 3) increased complexity (due to conflicting aims). The data analysis was
continued by employing cross-case analysis and axial coding (Corbin and Strauss, 2015) to focus on
specific sustainability innovation -related tensions and uncertainties. The analysis was founded on
themes identified in the literature (see table 1). The emerging results were presented to managerial and
academic audiences (Yin, 2014), after which we made minor iterations and clarified the identified
groups of challenges.
Results – synthesis of the perceived key challenges
We found that the challenges identified by scholars could be positioned into three categories: 1)
structural impediments, 2) uncertainty avoidance, and 3) conflicting aims within and between firms.
Some challenges were interlinked and overlapped between categories. The challenges identified in the
literature are synthesized in table 1. This table is complemented with empirical insights from our data
with the focus on related effects on innovation management. The literature led our empirical research
to understand where capabilities fall short in managing systemic innovation for sustainability.
Table 1. Overview of the challenges of delivering systemic innovations for sustainability
Challenge categories:
theoretical insights

The effects on innovation
management: empirical insights

Empirical insights

Structural impediments
Market structure
Infrastructure challenges
Institutional and
regulatory challenges
Financial capital
availability challenges
Key literature sources:
Anttonen et al., 2013;
Boström et al., 2015;

There is much debate between different
actors inside industries about the
Dominating incumbents focus on sustainability of different choices (e.g.
incremental market innovations that related to wood as constuction
material). This debate has not always
fit existing structures.
stayed on facts as companies defend
Institutional misalignment between their own business perspectives instead
different government levels or
of seeing the overall sustainability
sectors cause adoption challenges benefits.
for innovation.
When viewed on a European level,
regulatory environments can be
misaligned and confusing, such as with
5

Mignon and Bergek, 2016;
Mylan et al., 2015

of the classifications of renewable
materials that vary between countries
(for example peat is classified in
Sweden as a renewable material and in
Finland it is not).
Uncertainty avoidance

High investment costs
Technological and
commercial uncertainty
Regulatory uncertainty

Innovations for sustainability are
expensive by traditional measures,
leading to high opportunity costs.
Regulatory uncertainty prevents
investment decisions.

Respondents see high political risks as
politics and regulations related to
sustainability may change (fast).
Political changes may lead to a loss of
operation conditions.

Organisational uncertainty Discontinuity of political decisions,
There exists a technological dilemma
and changing policies create
Social uncertainty
as old technologies are not sustainable
outcome uncertainties.
enough. However, new technologies
New technologies involve risks
lack of references, which is why
Key literature sources:
(economic, social, environmental) companies are not permitted to put new
Ambec and Lanoie, 2008; and high uncertainty, as they lack technologies into action.
Anttonen et al., 2013; Hall references.
The society needs sustained profitable
et al., 2011; Mignon and
Sustainability
demands
and
economic activity to function, but
Bergek, 2016; Noppers et
innovation
actions
create
costs,
but
companies (and societal actors) find it
al., 2015; Lopez et al.,
benefits are hard to valuate
hard to estimate the economic
2017; Silvestre, 2015;
financially,
making
project-level
sustainability of the sustainability
Vezzoli et al., 2015
profitability comparisons difficult. investments.
Conflicting aims within and between firms
Conflicts for business
timeframes
Conflicts between actors'
perceptions
Increased complexity of
networks
Interaction and
communication challenges
Information and
knowledge gap challenges
Key literature sources:
Boström et al., 2015;
Eccles, 2014; Gaziulusoy
and Brezet, 2015; Hahn et
al., 2010; Lockett et al.,
2011; Mignon and Bergek,
2016; Mylan et al. ,2015;
Roscoe et al., 2016; Quist
and Tukker, 2013

Existing performance measures,
decision structures and practices are
geared for a shorter business
timeframe.

Companies are impatient with waiting
for results of sustainable development
initiatives (e.g. monetary benefits) that
are not visible in the short-term.

Deciding between contradictory
Social and economic sustainability
sustainability goals and opportunity goals can be contradictory and the
costs hinder innovation actions.
interpretation of responsibility may
Increased dependency on suppliers vary between actors (e.g. societal actor
and networks requires identification and company representative).
and management of partners’
Companies and organizations need
capabilities and involvement. In
active and knowledgeable partners to
global networks, geographical and sustainability initiatives, but higher
cultural gaps complicate matters
level sustainability goals are weakly
further.
implemented in many companies.
Focusing on internal business goals There is a need to increase information
obstructs collaborative innovation. about possibilities for collaboration and
Communication challenges lead to innovation in terms of sustainability.
Especially SMEs lack of knowledge of
commercial uncertainties and an
inability to leverage sustainability what is being done in other companies
and universities.
innovations.

6

Information and knowledge gaps
hinder interorganizational learning
and innovative collaboration.

Structural impediments include challenges related to market structures and infrastructure. The
incumbent actors’ dominance on markets, together with the increased supply network coordination
promote the stability of existing businesses, setting focus on incremental development (Mylan et al,.
2015). Lack of knowledge, physical infrastructures and financial capital hold back innovations as well
(Mignon and Bergek 2016). Institutional misalignment, varying standards and informal institutional
challenges may impede innovation further (Mignon and Bergek, 2016, Boström et al., 2015). Structural
impediments were largely seen by the interviewees to be beyond the direct influence of firms. Still, the
firms were aware of the institutional environment and adapted their activities accordingly.
Innovation for sustainability often involves high technological and commercial uncertainty related to a
lack of available knowledge, resources, competences and capabilities (Vezzoli et al., 2015). For
instance, companies’ or supply chains’ lacking resources create challenges in technological feasibility
(Hall et al., 2011), while individual adopters’ resources and behaviour influence their willingness to pay
for innovation (Noppers et al., 2015; Anttonen et al., 2013).
Uncertainty avoidance is linked to high investment costs (Ambec and Lanoie, 2008) and unpredictable
regulatory environments (Lopez et al., 2017). Organisational uncertainty comes also from matching
sustainability with other strategic goals, and from challenges in seeing the societal side-effects (Hall et
al., 2011; Silvestre, 2015).
Our empirical results showed that uncertainty avoidance was strong in holding back investments in
systematic innovation for sustainability. As informants explained, the ideas exist but the willingness to
take the business risks is missing. Firms favour more traditional projects where returns are perceived
to be more reliable. As an example of this risk aversion, one informant had discontinued piloting a new
bio-heating plant because they wanted to be certain that their solutions work perfectly from technical
and commercial perspectives without needing to invest in testing and development. Political uncertainty
at European, national and regional levels complicate sustainability investments and the implementation
of sustainable innovations. The informants noted especially that compliance to the external demands
(regulations) might simply be too expensive or demanding to execute. To anticipate ever-tightening
regulations, some firms have their suppliers follow more stringent environmental standards than the
authorities do. Still, most firms simply avoid unclear regulatory environments and refrain from nonmandatory sustainability investments. The uncertain but strong political influence polarises
sustainability investments to patterns of over- and underinvestment.
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Conflicting aims within and between firms are linked to conflicts between the actors’ perceptions (Hahn
et al., 2010) and increased dependency on networks with a variety of actors, relationships, and different
incentives and objectives (Lockett et al., 2011; Eccles, 2014). These are closely connected to challenges
in interaction and communication (Mignon and Bergek, 2016; Roscoe et al., 2016; Quist and Tukker,
2013), information asymmetry and lack of transparency between actors, which may lead to suboptimal
coordination and learning (Boström et al., 2015). Furthermore, sustainability innovations are
characterised by challenges in coping with short-term business goals and long-term objectives
(Gaziulusoy and Brezet, 2015).
All the companies in our study acknowledged that some sustainability efforts are needed to maintain a
"license to operate", and that sustainability has a definite impact on investment priorities. However,
this was often seen as sacrificing financial performance to satisfy sustainability goals. Furthermore, the
companies saw that systemic effects were neglected also by the authorities as they often forget crosseffects and put efforts especially on activities that are currently present in the media or by political
actors. The notions of sustainability may differ greatly among the involved actors and managing
divergent stakeholder interests was claimed to be exceedingly challenging in complex networks.
Managers acknowledged the importance of interfirm cooperation, but admitted that most sustainability
actions were still internal, without a connection to the actions or strategies of their stakeholders.
Therefore, cooperative open innovation capabilities were underdeveloped. Communication challenges
also hamper firms’ abilities to capture value from sustainability projects, and information and
knowledge gaps exacerbate many of the problems.
The three categories presented above correspond to a division to external (industry-level) factors,
internal factors that complicate decision-making, and relational factors in stakeholder interaction. While
firms are experienced in applying dynamic capabilities for internal resource reconfiguration and
environmental alignment, the pursuit of systemic innovations challenges the familiar conceptions of
firm boundaries. Firms need to cope with extending the breadth and depth of interaction with their
business environment, which may be beyond their current capabilities.
The results paint a picture of self-reinforcing conditions of inertia that work against the transformation
towards systemic sustainability in innovation practices. The market is structured to favor incremental
development and stability over building radical innovation capabilities while interaction and
communication challenges complicate concerted efforts and collaborative innovation. With such
adverse conditions navigating the transition towards systemic innovations for sustainability requires
dedicated strategic action and capability building.
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Organisational roots of inaction
Our initial content analysis showed how firms were struggling with transforming sustainability from a
marginal add-on to a systemic strategy. They saw benefits in systemic sustainability for innovation, but
hesitated to invest due to a perceived lack of information and understanding of sustainability
interactions, associated costs and outcomes. In other words, we found empirical support for the
previously understood challenges with systemic innovation for sustainability.
Sustainability development can be described as a shift in business strategy from a single-bottom line to
a triple-bottom line (Elkington, 1997), and now increasingly to the multi-dimensional systems approach
(Adams et al., 2016). While the transition to the triple-bottom line already added environmental and
community impacts to be considered as business outputs, the systemic view forces firms to strategise
and act in new ways. Firms need to be increasingly context-specific and networked, focusing on
engaging external stakeholders (e.g. Silvestre, 2015) and improving entire systems (Adams et al., 2016).
In the systemic view, sustainability business lies in a complex web of influential actors.
The perceived challenges are amplified in transitioning to a systemic approach, as the idiosyncratic
characteristics of systemic innovation for sustainability challenge former capabilities in novel ways. As
profitable systemic innovation opportunities are nested in a web of stakeholder interactions and may
require radical innovation, sensing and seizing opportunities involves greater uncertainty, collaborative
effort and reconfiguration of organisational resources. The influence of undeveloped capabilities
manifests as decision-making problems in the outcomes and alternatives of evaluating innovation
projects throughout the innovation process, and communicating them to capture the intended value, as
illustrated in figure 1.
Even given sufficient awareness and strategic emphasis on transitioning to systemic innovations for
sustainability, uncertainty avoidance may lead organisations to falter in building such innovation
capabilities and acting on sustainable innovation strategies. Difficulties in valuation of systemic
innovations for sustainability, uncertainty of financial returns and technologies create outcome
uncertainties that increase decision-making inconvenience. High investment costs manifest also as
opportunity costs. Furthermore, institutional misalignment together with social and commercial
uncertainty hamper the adoption and implementation of systemic innovations.
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Challenges of Structural impediments:
focus in incremental innovations

Challenges of
conflicting aims:
Interaction and
communication
challenges

Challenges of conflicting aims:
Network complexity
Radical innovation
characteristics

Challenges of Structural
impediments: institutional
misalignment

Challenges of
open innovation
Opportunity
costs
Data collection &
knowledge creation

Decisionmaking

Development

Implementation

Communication

Outcome uncertainties

Systemic innovation characteristics
Challenges of
conflicting aims:
information and
knowledge gaps
Challenges of uncertainty avoidance:
High costs, technological and
organizational uncertainty

Communication problems

Challenges of uncertainty avoidance:
Regulatory, social and commercial
uncertainty

Figure 1. Decision-making challenges in innovation for sustainability
Decisions regarding systemic innovations for sustainability encounter cumulative issues across the
innovation process. Companies are facing situations where they are required to invest without sufficient
information and means to evaluate these projects versus other investments, i.e. not being able to evaluate
the opportunity costs. The more radical the nature of the innovation is, the more it encounters inertia in
the business environment, and displaces existing lines of business and business models, which are all
difficult to account for. Systemic innovations also depend on the actions of the stakeholders, the
management of which requires specific open innovation capabilities, such as networking, competence
mapping, and relational and desorptive capabilities (Behnam et al., 2018). Finally, the captured value
of the innovation is tied to communication capabilities as well, adding to the uncertainty about the
outcome.
The cumulative nature of the challenges involved in delivering systemic innovations for sustainability
may lead companies to focus on improving the wrong areas. Instead of building capabilities that would
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address the root issues – improving the innovation decision-making capacity to cope with uncertainty,
stakeholder management and complexity – they may end up focusing on patching the symptomatic
results of these by addressing individual phases or activities of the innovation process.
Conclusion
Our study of 13 companies from seven industries showed that firms’ capabilities are yet to catch up
with the unique demands set by systemic innovations for sustainability. To acquire the appropriate
capabilities, firms should focus on building adaptive learning capacities and redesign processes to
accommodate extensive uncertainty and collaboration, e.g. by integrating end-users into innovation
processes (Zimmerling et al., 2017). This builds organisational resilience and positions firms as
complex adaptive organisms (Inigo and Albareda, 2016). Such a mind-set will accelerate systemic
innovations – not only by gaining confidence to act in uncertainty, but also by increasing the potential
for radical and business model innovations through focus on the unexpected. Building capabilities for
systemic innovation for sustainability is challenging, as best practice examples are not readily available.
However, developing capabilities for open and radical innovation could help to address the challenges.
The literature and empirical findings show how issues of structural impediments, uncertainty avoidance
and conflicting aims within and between the firms all contribute to the inaction and indecision witnessed
in pursuing systemic innovations for sustainability. Even in firms with a strategic commitment to
sustainability, innovation processes and capabilities are not yet developed to support the kinds of
radical, systemic and collaborative actions required to make the transition. Organisations find
themselves facing conditions that incentivize inertia in the transformation and succumb to uncertainty
avoidance behaviors that can only be overcome by decisive management action.
This study encourages company and governmental decision-makers to invest in innovation- and
sustainability -related education. Increasing the knowledge, understanding of the requirements and the
development of skills (e.g. to evaluate and communicate sustainability value) in companies and among
political decision-makers is a key in increasing the collaboration required for systemic innovations for
sustainability. This helps in defining congruent goals between the actors and encouraging collaboration
and open innovation, through which the risks of radical innovations may be lowered.
While we focused on the perceptions of leaders in large multinational companies, studying SMEs could
yield complementary insights. Smaller firms have different innovation capabilities and have fewer
complementary assets to support large-scale innovation projects. On the other hand, SMEs, in
competition with incumbents, are more agile and (by necessity) willing to risk more with exploratory
and innovative approaches. The needs for capability development could also be different for SMEs.
This provides an interesting avenue for future research.

11

Also, given that systemic innovation, by definition, involves multiple actors, further research following
the Triple Helix concept (Etzkowitz and Leydesdorff, 2000) could discover effective policy options by
explaining the systemic reactions that currently lead to unfavorable lock-in situations (Wesseling and
Van der Vooren, 2017).
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