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Abstract 
 
Ethical perception of innovations is a research area which has been advocated as a suitable topic for study in recent years. Its focused 
on moral judgement (recognition that innovation has an ethical dimension), moral decision making and actions. From the point of 
view of climate change and climate-related innovation the ethical perception affects the involvement in the process of its 
implementation. In this paper, we use the context of climate change to explore the relations between ethical interpretation and 
innovation in more detail. The article aims at presenting considerations and research findings dealing with perception of climate-
related innovation from the ethical perspective. We use the exploratory cluster analysis to develop a set of propositions to explain 
when interpretation in terms of opportunities, threats or concern may, in fact, encourage innovations. The population of the analysis 
involved 750 organizations. We present two mediation mechanisms (teleological and deontological); these are individual moral 
obligations and seeking for social legitimacy. At the center of a deontological approach, there are principles of justice, basic rights, 
duties, obligations, responsibilities, proper conduct, and inherent natural rights of others. Teleological judgement lies in assessing 
its consequences and looking for a social legitimacy thanks to emphasizing positive effects. The paper contributes to the literature 
by identifying ethical aspects relating managerial interpretation to climate-related innovations. Firstly, it extends the theory of 
innovation management to the ethical aspects of climate-related innovations. Secondly, the paper provides empirical evidence 
regarding the perception (in ethical and managerial terms) of climate-related innovations by managers. 
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1. Introduction 
 

From the philosophical perspective, climate 
change raises a significant ethical problem which 
needs to be addressed by individuals, business entities 
and institutions who are morally obliged to do this 
(Comest, 2010). The response may take the form of 
preventing climate change or minimizing its impact. 
On the other hand, entities affected by climate change 
do not often feel they have such an obligation which 
results from a negative perception and interpretation 
of both the phenomenon of climate change and 
response activities (Harvey Nash Board Report, 
2020). Consequently, their behavioral and emotional 
involvement in initiatives to prevent climate change 

varies considerably (Lorenzoni et al., 2007). In this 
paper, our focus is on an ethical judgement and 
interpretation of climate-related innovation which 
provides the most proper solutions for preventing and 
minimizing impacts of climate change at the level of 
the organization (Bosetti et al., 2014; Johnstone and 
Pilat, 2015). 

Interpretation gives the basis for a decision-
making process and, as a result, behaviors. According 
to the cognitive categorization theory, perception and 
motivations systematically affect the processing issues 
and the types of organizational actions taken in 
response to them (Dutton and Jackson, 1987). From 
the perspective of climate change, perception of both 
climate change and adjustments made by decision-
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makers shape managers, organizes their knowledge 
and experience (Peng and Liu, 2016). The cognitive 
representation of the climate change issue translates 
into further behaviors depending on an individual 
interpretation (either an opportunity or a threat). The 
ways in which individual, societal, and polities 
respond to climate change are in many cases 
contingent on many perceptions of its causes, 
consequences and implication. As such understanding 
of opinion on climate change is critically important 
(Capstick et al., 2015). Public attitudes to climate 
change and policy options have been well documented 
in literature (Engels et al., 2013; Slovic et al., 2000; 
Spence et al., 2010; Steentje et al. 2017; Tvinnereim 
and Ivarsflaten, 2016). Some of the authors raise the 
issue of managers’ perception the phenomenom of 
climate change (Rodriguez-Franco and Haan, 2015). 
While the public’s understanding of climate change 
has been studied in some depth, little research has 
examined solutions dedicated to mitigation/ 
adaptation activities to climate change. Meanwhile the 
way they are perceived and assessed determines the 
diffusion process. 

The idea of assessment of innovations meeting 
ethical values is not new. Responsible Research & 
Innovation continues the ethical reflection on 
technology and research, as framed by ethical legal 
and social impacts and assessment (ELSI and ELSA) 
initiatives. In addition, reflections on corporate social 
responsibility (CSR) and sustainable development 
have also paved the way for the inclusion of ethics in 
the shaping of innovation. Authors such as Grunwald 
(2011), Stilgoe et al. (2013), Von Schomberg (2013), 
or a report from the European Commission (EC, 
2013), have gathered recommendations and guidelines 
for assessing the technical solutions in terms of 
responsibility and ethics. Although the development 
of this approach, the concept of technical evaluation 
of innovations has remained surprisingly under-
investigated (Pellé and Reber, 2015). 

Up until now, the studies on ethical assessment 
of climate change have focused on the phenomenon 
itself (Brown and Taylon, 2014; Gardiner, 2011; 
World Commission, 2010), or justification adaptation 
action on ethical grounds (García and Sanz, 2018; 
Harris, 2011; Lacey et al., 2015; Schroeder et al., 
2012). Referring to climate-related innovations Haney 
(2017) explores how the interpretation of risks, which 
is the ability to sense, influences innovation. Todaro et 
al. (2020) examine awareness of climate change and 
perceived exposure to climate risks as antecedents of 
corporate responses to climate change. Although 
recent literature has provided initial explanations for 
managerial cognition perspective of innovations, the 
research explaining how ethical interpretation can 
support organisations to climate-related innovative 
solutions are missing. 

In order to fill this gap, we will investigate 
what mechanisms influence the intentions of 
implementing climate-related innovations in 
organizations. The article aims at presenting 
considerations and research findings dealing with 

managers’ perception of climate-related innovation 
from the ethical perspective. This is important in as an 
ethical judgement may play a key role in shaping 
decisions on implementing or rejecting innovation. 
Understanding the perceptions of managers regarding 
climate change-related innovations may suggest the 
likelihood of their participation in adaptation and 
mitigation activities, as well as in educational 
opportunities (Jones and Lenart, 2014). 

The paper contributes to the literature by 
identifying the importance of ethics in relation to 
interpretation of climate- related innovation. Firstly, 
the paper extends the theory of innovation 
management to the ethical aspects of climate-related 
innovations. Based on the positive theory of ethics, it 
presents the ethical basis for judgement of innovations 
in the context of climate change. Secondly, this paper 
presents the results of an empirical study on managers' 
perceptions of climate-related innovation. Based on 
these, a coherent framework is developed to disclose 
deontological and teleological mechanisms 
underlying the perception of climate-related 
innovations. 

The paper is structuralized as follows. In the 
first sections, we present the concept of climate-
related innovations, their ethical aspects and theories 
underlying the paper. The analytical, multi-step 
approach is presented in the method section. First, we 
present empirical findings that inform the 
identification of ethical mechanisms linking the 
interpretation and implementation of climate 
innovation. The considerations presented provide a 
basis for hypothesis building. We conclude by 
summarizing the implications, identifying limitations 
of the study and discussing the main directions for 
future research. 

 
2. Literature review 

 
2.1. From ecological innovation to climate - related 
innovation 

 
Eco-innovation answers the increasing calls for 

the use of new and renewable energy sources, energy 
efficiency and to reduce carbon emissions (Lema et 
al., 2014). These are solutions planned with the 
intention to minimize the environmental effect of 
manufacturing, consumption and discarding activities, 
even if their primary incentive is to capture 
opportunities and take advantage from environmental 
issues (Neto et al., 2014). 

In the literature there are two approaches to 
eco-innovation considering it as: 

1) an instrument for implementing sustainable 
or environmentally oriented development, 

2) a mechanism for improving environmental 
and/or economic performance (efficiency approach). 
In the first perspective, eco-innovation is a policy 
instrument for reducing negative environmental 
impacts.  One of the often referred definitions of eco-
innovation in this approach is the one proposed by 
Rennings (2000) “all measures of relevant actors 
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(firms, politicians, unions, associations, churches, 
private households) which: develop new ideas, 
behaviors, products and processes, apply or introduce 
them and which contribute to the reduction of 
environmental burdens or to ecologically specified 
sustainability targets”. Eco innovation refers to all 
forms of innovation: new skills for environmental 
enhancement, new processes, new products and 
services, new business forms, etc. Moreover, any 
activities related to reducing negative impacts or 
enhancing positive influence on the environment 
while minimizing use of natural resources are all part 
of eco- innovation (Charter and Clark, 2007; Kemp 
and Pearson, 2007; Rennings, 2000; Schiederig et al., 
2012). Another group of definitions refers to 
benefits/losses of eco-innovation. In particular, the 
literature refers to numerous environmental benefits 
that may constitute a fundamental objective of 
innovation. Definitions from this group emphasize the 
fact that more efficient use of energy and resources 
leads to the reduction of the consumption of raw 
materials and energy as well as reduction of waste. 
Additionally, some definitions point at social benefits 
such as e.g. improvement of life quality and economic 
benefits, e.g. reduction of direct costs or the ability to 
attract green rents of the market. 

Climate-related innovation is a part of eco-
innovation, the aim of which is to reduce impacts on 
climate and reduction of CO2, in particular. It relies on 
continuous improvement of products and processes to 
minimize climate impacts and to give the firm a cost-
based competitive advantage. These innovations 
represent improved or new products with low 
emissions (Haney, 2017). Nowadays, Climate-related 
innovations are seen as a basic tool for reducing 
carbon dioxide emissions while taking into account 
cost-effectiveness (McJeon et al., 2012), as well as a 
solution positively influencing energy security, 
environmental protection, and economic growth 
(Harmon and Cowan, 2009; Nuttall and Manz, 2008; 
Palma and Coletta, 2011). In particular attention is 
paid to the synergy between approach for mitigation 
of air pollution/climate change and sustainable 
development includes meeting the needs of the 
population (Ramanathan, 2014; UN Report, 1987). 
Nevertheless, although the number of environmental 
programs and initiatives is increasing, the 
development and diffusion of climate-related 
innovation still remain limited, being largely 
dependent on public interventions (Johnstone et al., 
2010). 

Climate-related innovation falls into two 
categories: mitigation and adaptation. Mitigation 
innovations aim to reduce emissions of greenhouse 
gases or to capture them, while adaptive innovations 
allow users to adjust to negative effects of climate 
change, or exploit positive ones. In this paper we 
focus, in particular, on technical innovation, 
representing mitigation technologies (limiting 
greenhouse gas (GHG) emissions, energy 
consumption and aimed at redesign the global energy 
system (e.g., solar cells, electric engines) (Eckman and 

Stackhouse, 2012; Hoggett, 2014). These innovations 
simplify or change the usage of existing techniques or 
technologies, or rely on the implementation of new 
technologies. Unlike other types, climate-related 
innovations have two inherent features– the creation 
of economic and environmental value. Within the 
economic value domain, the climate-related 
innovations enable value capture (i.e. economic 
returns) and value creation (i.e. provision of a high-
quality product) and research indicates that this type 
of innovation contributes to economic performance of 
organization (Dong et al., 2014). The environmental 
value focuses on the environmental impacts of 
climate-related innovations throughout mitigation 
technologies and programs (Mensah et al., 2018). 

The academic literature on climate-related 
innovations is still limited and the studies undertaken 
have been relatively narrow both in their scope and 
focus. Most of the literature has analyzed the extent 
to which international stimulative (f.e. Clean 
Development Mechanisms) contribute to promote 
innovation transfer to developing countries 
(Dechezleprêtre et al., 2008; Haselip et al., 2015; 
Lema and Lema, 2013). Some researchers refer to a 
R+D stage (Bosetti et al., 2011; Costa-Campi et al., 
2014). Another research area deals with factors 
influencing the absorption of climate-related 
innovation (De Coninck and Sagar, 2015; Kolk, 
2013). It therefore becomes clear that the transfer of 
climate technologies is subject to very different 
motivations and incentives: ranging from financial, 
environmental to social ones. Taking into account 
individual motivation, attention should be given to 
ethical imperatives encouraging implementation of 
climate-related innovation (Nicolaides, 2017). 
Previous studies show relations between ethics and 
climate-change (Besio and Pronzini, 2014; Fussel, 
2009). 

 
2.2. Ethical aspects of climate-related innovation 
 

Over the past twenty years, a number of moral 
philosophers (among others) have explored whether 
anthropogenic climate change involves questions of 
good and bad, right and wrong, responsibility and 
blame (e.g. Long, 2011). The normative approach 
considers why climate change is an ethical problem 
and whether it constitutes a moral imperative 
(Broome, 2008; Stern, 2006). These works confirm 
that the moral obligation of man to limit the causes and 
mitigate the effects of climate change results from 
their ethical dimension.  Of course, it might be 
assumed that it does not pose a problem for the 
organization only, nevertheless such a stance would 
not be morally proper. One should rather expect 
organizations to rise to this challenge and to take 
responsibility for it (Knowledge & Wharton, 2017). 
Up to date, climate-related innovation has been the 
most effective solution to the problems of climate 
change (see Best Climate Solution Award). However, 
apart from its obvious benefits, it has also, its 'dark 
side'. It might give rise to moral issues, which leads 
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to moral corruption (Gardiner, 2006). It results from 
such characteristics of innovation as institutional 
inadequacy’ (problems of the commons), temporal 
and spatial dispersion of causes and effects, 
discounting prospective value, innovation risk. 
These features may lead to unethical behaviors, 
despite perceiving climate-related innovation as 
ethical. Innovation may also be viewed as subject to 
risk. In this event, decision makers attempt to 
postpone taking decisions on innovation, being 
aware, however, of their necessity. Therefore, from 
the ethical point of view climate-related innovation is 
significant for a few reasons. Firstly, climate-related 
innovation is consistent with corporate social 
responsibility policy. It meets the needs for improving 
the current state of the environment and preventing 
future losses. From the social perspective, it affects the 
health of the population and well-being. Therefore, if 
a company wants to be perceived as environmentally 
and socially responsible, it has to take measures to 
reduce carbon emission through, among others, 
introducing innovation (Rosen-Zvi, 2011). Secondly, 
companies implementing innovation on a voluntary 
basis prove their high moral legitimacy. Firms that 
seek moral legitimacy from their stakeholders are 
concerned with identifying what is the right thing to 
do. Ecological innovations are viewed as useful 
socially, nevertheless not generating financial profits. 
Yet, they allow to gain moral legitimacy as they 
respond to the needs of many groups (Scherer and 
Palazzo, 2011). Thirdly, climate-related innovation, 
referring to the concept of Singer (2006), has the 
impact on the distribution of a scarce resource, i.e. 
clean air. If these GHG emitters do not compensate 
losses by applying pro-ecological innovation, they 
limit access to resources of clean air, and it makes 
them immoral. Such a 'theft' of air brings about 
physical and psychological losses for others 
(Doherty and Clayton, 2011). The above assumptions 
confirm the ethical dimension of climate-related 
innovation. 

 
2.3. Theoretical framework 

 
The ethical judgement of climate-related 

innovations can be interpreted (at least) from the 
perspective of three theories. These theories form the 
basis of our reasoning. 

 
2.3.1. Corporate Social Responsibility and 
Responsible Innovation 

Corporate social responsibility (CSR) involves 
the conduct of a business so that it is economically 
profitable, law-abiding, ethical and socially 
supportive” (Carroll, 1983). CSR extends the horizon 
of private organizations beyond their traditional profit 
maximization behaviour and encouraging them to 
consider the social impact of their activities. The 
increased consciousness of market participants with 
regards to environmental and social issues coupled 
with the intense product market competition led to a 
twofold pressure: moral and strategic. The moral 

pressure is a tool used by stakeholders to publicly 
shame organizations that behave in a socially 
irresponsible manner. While firms have the right to 
sell goods to consumers, they have some 
responsibilities to behave ethically (Hou, 2019). 
Simultaneously, the strategic pressure is based on the 
argument that CSR should be designed and 
implemented to promote differentiation at the product 
and firm levels, and thus enhance firm's 
competitiveness. Noticeably, the moral part 
(complying with social and legal norms) goes hand in 
hand with the imperatives of economic performance. 
The adoption of the CSR philosophy has a significant 
impact on innovative activities in the organization. 
Different researchers recognize the existence of an 
association between CSR and innovation (Kraus et al., 
2020; McWilliams and Siegel, 2000; Zhou et al., 
2019). 

The basis of innovative activity is also the 
interest in the CSR concept, which involves the social 
and environmental impact of organizations in the 
stakeholders concerns, stimulate the creativity of their 
workforce, and cooperate with their stakeholders. 
CSR-driven innovation has as its end result products 
and services that have some sort of social or ecological 
purpose. Pavie et al. (2014) scrutinize a number of 
issues and examples that show how CSR can be 
applied practically. It can shape innovation by 
challenging the private company’s ceaseless quest for 
new goods, through a careful monitoring of a 
product’s life cycle, or by anticipating and monitoring 
the medium and long terms consequences of a given 
product on health, lifestyle, or on the environment. 
Pellé and Reber (2016) indicate that CSR may well be 
useful for the implementation of responsible 
innovation’s main features (i.e. responsiveness, 
anticipation, inclusion or reflexivity). Going further, 
as climate-related innovations are responsible 
innovations, dimensions derived from the concept of 
CSR, are also at the heart of them. 

Referring to climate-related innovations, note 
that anticipation concerns potential intended or 
unintended impacts of innovation. In particular, the 
organization should focus on the effects that an 
innovation could have on the GHG emissions volume. 
Reflexivity requires organizations to reflect on values 
and motivations that drive their business (Owen et al., 
2013). In the era of climate change, this motivation 
may be the improvement of the organization's 
emissions performance. 

Inclusion is about including a wide range of 
stakeholders in the innovation process, which will 
allow better understand the perceived risks and 
benefits of an innovation to society. Responsiveness, 
in turn, refers to the ability of an innovating company 
to adapt or change its direction in response to 
stakeholder and public values. As climate change 
adaptation plays important role in public debate, 
activities undertaken by organizations in this area 
respond to social expectations. In the context of 
climate-related innovations CSR provides framework 
to deeper understanding of the character of 
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responsibility and can be a canvas to combine 
different meanings of responsibility and innovations 
for climate protection. 

Responsible innovations (RI) are an expression 
of an organization's responsibility. According to 
definition responsible innovation is a transparent, 
interactive process by which societal actors and 
innovators become mutually responsive to each other 
with a view to the (ethical) acceptability, sustainability 
and societal desirability of the innovation process and 
its marketable products (in order to allow a proper 
embedding of scientific and technological advances in 
our society) (Von Schomberg, 2013). Procedural 
approach focuses on the conditions that RI processes 
should satisfy in order to be considered as. Five 
dimensions are more frequently investigated in it 
(Burget et al., 2017): anticipation (using traditional 
rational tools to deal with uncertainty), responsiveness 
(conceived of as constant adaptation to a changing 
environment), reflexivity (thought of as the ability to 
challenge the framing through which assessments and 
decisions are made, inclusion (which calls for 
participation and sometimes deliberation as a possible 
means to align science and technology with societal 
values) and transparency (i.e. the need to circulate 
knowledge). The assumption is that the ethical aspects 
of RI emerge from these dimensions. Assuming that 
RI have a wider scope than the concept of CSR. 
European Commission points out that CSR could 
become an additional RI pillar (EESC, 2016). 
However, for several authors CSR provides a basis to 
develop the conception of responsibility in innovation 
and its useful for the implementation of RI’s main 
features (Stilgoe et al., 2013; Martinuzzi et al., 2018; 
Van den Hoven, 2013). 

“The key” to RI is responsibility. Scholars 
attempt to address this feature under innovation 
process. The responsibility aspect is included in the 
innovation process phases – input, throughput and 
output – where the stakeholder dialogue and 
engagement follow (Nathan, 2015). Literature also 
draws attention to other principles that RI seeks to 
follow: responding to social needs and challenges; (2) 
assessing alternative solutions in terms of beliefs, 
values, and ethical assumptions (Wickson and Carew, 
2014; Koops et al., 2015).  

There is no doubt that climate-related 
innovations are part of the RI stream. This is due to 
their four characteristics. Firstly, they contain an 
aspect of novelty. A number of international and 
governmental programmes accelerate deployment of 
existing technologies and emphasize moving the next 
generation of technologies that can address climate 
change from the lab to the market needs to be 
prioritised (Cervantes et al., 2018). Secondly, climate-
related innovations are complemented by a dimension 
of impact on the external world. They have a direct 
and positive impact on the environment. Thirdly, if the 
general object of responsible innovations is 
innovation, the focus of investigation might be either 
on the process or the product. As indicated in section 
2.1 climate-related innovations can be in product, 

process or organisational form and their inherent 
feature being the provision of economic and 
environmental value. Fourthly, they are based on the 
organization's responsibility towards society and the 
environment. Within the climate-related innovations, 
the “responsiveness” dimension brings to the fore the 
value of providing ethical solutions to existing and 
emerging organizational-level challenges. In the light 
of these characteristics, the concept of responsible 
innovations provides the platform for our further 
consideration of the ethical judgement of climate-
related innovations. 

 
2.3.2. Normative ethics 

From the ethical perspective, the goal is first 
and foremost to make technological innovation free of 
any negative implications for the environment, human 
health and wider social wellbeing (Swierstra and 
Jelsma, 2006). Complying with the regulatory 
standards may be the simplest way to assure 
responsibility and ethicality. But, when an action is 
legal, it does not always mean it is ethical as well 
(Seglin, 2000). Ethicality goes beyond mere legal 
compliance. Normative ethics indicate that managerial 
ethical judgement on can be operationalized via 
teleological and deontological judgement. 

Teleological ethical theories 
(consequentialism) analyze whether the actions taken 
are good or bad for society. Assessment is a function 
of the perceived effects of actions on stakeholders, the 
likelihood of these effects occurring, as well as their 
purposefulness and significance (Shang et al., 2008; 
Nordlander, 2020; Schniederjans and Schniederjans, 
2015). This judgement also related to theistic 
foundation of perceiving the world and man, because 
„the approach to the climate problem and its 
consideration from the ethical–anthropological 
perspective, along withthe innovative proposal of 
intellectually substantiating the existence of God, far 
beyond belief or nonbelief in a personal sense, is seen 
by us as key to promoting an ethics of sustainability” 
(García and Sanz, 2018). In the context of this study, 
a teleological assessment concerns how the manager 
perceives the effects (purposefulness, significance) of 
climate-related innovations. 

Deontological (non-consequentialism) ethical 
theories, such as ethics of duty (Kantian three 
Maxims) and theory of rights and justice, are 
concerned with whether a moral principle or 
motivation leading to right or wrong action (Baumane-
Vitolinaa et al., 2016; Khalid et al., 2017). Ethicality 
is concerned with what is good and bad of an action 
towards the society in terms of its outcome 
(consequences). Deontological evaluation consists in 
comparing alternative behaviors with the individual's 
value system or perceived moral obligations (Shang et 
al., 2008). In this paper, as a deontological judgement, 
we adopt the manager's views on the compliance of 
the implementation of climate-related innovations 
with personal values or moral obligations. These 
theories can facilitate in resolving ethical dilemmas 
and whether an ethical concern is indeed ethical or 
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unethical. Nathan (2015) emphasizes that theories of 
normative ethics constitute the basis of ethical 
decision-making 'by an individual, including 
recognizing the ethical issue and making a moral 
judgment (see also Schlaile et al., 2017). Therefore, 
they can provide a platform for an ethical judgment of 
climate-related innovations by man-agers. 
 
2.3.3. Value-Beliefs-Norms Theory 

The Value-Beliefs-Norms Theory (VBN) was 
developed to help frame the investigation of 
relationships between pro-environmental behaviours 
and key explanatory variables such as personal values, 
beliefs, attitudes, and norms. The VBN theory is a 
framework built on three components: values, beliefs 
and norms, that determine behaviour in a causal chain. 
For the value components, Stern et al. (1999) 
simplified Schwartz’s (1992) theory of basic values 
and implemented it to the VBN. Personal values 
include environmental worldviews; understandings of 
the causes and consequences of environmental 
problems; personal capacity to address those 
problems; and personal norms or sense of moral 
obligation to take action (Stern, 2000). Belief refers to 
one’s thoughts about the natural environment and 
human behaviour, and has two components: 
awareness of consequences and ascription of 
responsibility. The third element of VBN theory are 
personal norms - feelings of moral obligation to 
preserve the environment. They also refer to the 
expectation that one is ethically obliged to engage in 
pro-environmental behaviour (Choi et al., 2015). At 
the end of the causal chain measures pro-
environmental behaviour (Ghazali et al., 2019). These 
are actions that protect the environment or minimize 
the negative impacts of human activity on the 
environment; in this paper climate-related 
innovations. 

Numerous scholars have widely used the VBN 
theory to explain the multiple pro-environmental 
personal practices (f.e. van der Werff and Steg, 2016). 
Others presented extended versions of these 
theoretical frameworks by integrating the main 
constructs from the theory of planned behavior 
(intention, subjective norm and attitudes) (Han, 2015; 
Gkargkavouzi et al., 2019). We adopt this approach by 
incorporating the intentions into our considerations. 

 
2.3.4. Theoretical backgrounds for reasoning  

Ethical judgments the climate-related 
innovation play an important role in motivating (or 
demotivating, in their absence) to implement them. 
Such an evaluation depends on a number of factors 
including relative advantage, compatibility, 
complexity, trialability, and observability (Rogers, 
2003), perceived newness and perceived 
meaningfulness.  

However, an evaluation of innovation through 
these criteria is not ethical. Ethical judgement of 
innovation is a process by which management must 
embed ethical decision-making framework within 
innovation governance (Nathan, 2015). 

The judgement begins with the identification of 
ethical issues. It depends on the awareness of 
managers and the perception of ethical issues. It 
begins with an answer to the question of whether 
climate-related innovation include an ethical or 
moral issue. The positive answer requires further 
clarification, defining these values, such as the 
responsibility of the organization, justice, autonomy, 
well-being. The second stage is making moral 
judgement. It is based on theories of normative ethics; 
hence the evaluation concerns motivations leading to 
innovations (deontological ethics) and the outcome of 
innovation towards the society (teleological ethics). 
Ethicality is concerned with what is good or bad of 
innovations towards the society in terms of its 
outcome (health, safety, and economic). An 
important element of evaluation is also ethical risk 
analysis, which identifies risks, morally evaluates 
them, and puts forward risk management strategies 
that are justified from an ethical point of view 
(Arbuckle et al., 2013). Similarly, the ethical risk-
benefit analysis takes into account ethical issues in 
determining and utilizing risk-benefit ratios for risks 
and potential benefits associated with innovations. 

Although, the deontological and teleological 
ethical theories help make a moral judgement, most 
business managers tend to rely primarily on cost-
benefit analysis of utilitarianism. This raises questions 
about opportunities, treats, efficiency. Climate-related 
innovation may be perceived as an opportunity or loss. 
The former refers to managers’ awareness of the 
benefit of innovations, while the latter refers to 
awareness of the negative financial impacts. The cost-
benefit analysis supports decision-making attempts to 
allocate resources efficiently, however, it cannot 
replace an assessment the potential ethical impacts on 
all stakeholders. Next step of ethical decision-making 
is establishing moral intent. It is equivalent to 
intentions, and at this stage a manager may weigh 
moral factors against other factors including self-
interest. Even though this study pertains only to 
intentions, many researchers have agreed that 
intentions are significant indication of behaviours 
(Oreg and Katz-Gerro, 2006). 

An ethical judgement of innovation depends on 
several factors such as the individual, the issue and the 
context-related and organizational factors. The subject 
of our research is perceptual, individual factors. They 
are based on one’s worldview, gradually formed 
through lived experience which includes social 
conditioning – realism and ideas of ‘good’ life – 
idealism (Nathan, 2010). Blok et al. (2017) points out 
that the outcome of judgement is dependent on the 
stages of the individual’s moral development. This 
paper alerts that managers also need to recognize 
ethical issues. Cognitive processes, i.e. managerial 
scanning, should therefore make sense - interpret - in 
ethical terms. In the context of climate-related 
innovations, such an assumption opens the door to 
research into their ethical analysis: a) does a 
judgement of climate-related innovation takes into 
account ethical aspects, b) how are they perceived (in 
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terms of benefits – threats). 

The theories presented in this section provide a 
basis for seeking answers to these questions.  We 
assume that if normative ethics theories can be 
embedded in the responsible innovations framework, 
it becomes possible to assess cognitive processes 
(perception) of climate-related innovations and 
normative mechanisms, which are located in them 
(Fig.1). 

 

 
 

Fig. 1. Theoretical framework 
 

3. Research method 
 

3.1. Variables 
 

The primary aims of study were: a) exploring 
perceptions about the ethical dimension of climate-
related innovation; b) determining the relationship 
between the perception of climate change as an ethical 
problem and other constructs (e.g., risk, concern, 
efficacy); c) to determine if climate-related 
innovation is perceived in terms of benefits or threats 
for the organization. 

In the research, the questionnaire method was 
applied. The participants were asked a variety of 
questions regarding their beliefs about climate-
related innovation (dependent variable). The basic 
question posed was: Do you consider climate-related 
innovation to be an ethical or moral issue? We were 
not interested in the perception of climate change 
itself in the context of human health or 
environmental issues, but rather in functioning of the 
organization. We aimed at determining if managers 
view climate-related innovation through threats and 
are they aware of its ethical dimension. This question 
assumes great practical importance because of the 
need for the organizations to appreciate the 
significance of taking actions in response to climate 
change and its interpretation by managers. 

An independent variable was interpretation in 
terms of opportunities, threats, risk and efficacy. 
Opportunities were connected with benefits, positive 
interpretation, while threats – with negative 

interpretation as a consequence of losses and costs. 
These categories were evaluated from the strategic 
perspective (Bitat, 2012; Xue et al., 2012). 
Opportunities of climate-related innovation refer to 
improving the company image, increasing market 
share, addressing social issues in the company and the 
value chain. The examples of threats are as follows: 
lack/ insufficiency of standards, high costs, 
depreciation of long-term investment, lack of 
cooperation in the fields involved, a problem with 
contracting, lack of information. Risk was limited to 
risk of implementation, i.e. potential problems 
(deviations from the assumed plans) which may 
appear parallel to stage of implementing innovation. 
Such a risk results from the lack of coordination 
during the implementation process, errors in 
documentation, a wrong choice of solutions, where 
high risk reduces the likelihood of implementing 
innovation (Bartoszczuk, 2018). An evaluation of 
efficiency, just as in the case of eco-innovation 
research dealt with associations between climate-
related innovation and financial performance of 
companies (Ghisetti and Rennings, 2014). Efficiency 
of innovation was referred to the operational level 
(Arundel and Kemp, 2009; Rennings and Zwick, 
2003; Wang et al., 2016). 

Concern and ethical values were applied as 
control variables. Concern reflected a fear about 
climate in case innovation is not implemented. The 
question about ethical values was open-ended; the 
respondents proposed ethical values with which they 
associated climate-related innovation. The analysis of 
answers to these variables was carried out on the basis 
of a language dictionary, through the analysis of 
frequency of the words used. Table1 shows question 
wording and response categories of items discussed 
in the analyses below. Beliefs in the ethical 
dimensions of climate-related innovation were 
measured with the use of open-ended questions. 

Initially, an English-language version of the 
survey elements was developed, which was pre-tested 
for content in two stages. In the first stage, we asked 
three experienced researchers to review the survey's 
position for relevance and ambiguity. After receiving 
feedback, the questionnaire was revised to improve 
the adequacy of the measurement. Then the questions 
were translated into national languages by native 
speakers. 

In the next stage of the survey, up to 7 
practitioners were sent out. They verified that the 
questionnaire items were appropriate for their current 
business situation. The pilot was attended by 7 
deliberately selected organizations, which presented 
themselves as ecological and agreed to participate in 
the pilot. The suggestions made by the respondents 
were discussed with a research methodology expert. 
The result was a final version of the questionnaire.  
 
3.2. Research sample 
 

The population of the analysis involved 750 
organizations from the FTSE4Good list.  
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Table 1. Variables used in the research 
 

Domain Questions Response categories 
Ethics Do you consider climate-related innovation to be 

an ethical or moral issue? 
Do you feel personal responsibility for dealing 
with climate change? 

Yes; No; Not sure 
For answers Yes/ No – explain why 
4-point scale: Not at all, A little bit; Somewhat, 
Definitely 

Opportunities Does climate-related innovation generate 
opportunities for the organization? 

5-point scale: Definitely Yes, Rather yes, Definitely 
not, Rather not, Not sure 
For answers Yes/ No – explain why 

Threats Does climate-related innovation generate market 
threats for the organization? 

5- point scale:  Definitely yes, Rather yes, Definitely 
not, Rather not Not sure 
For answers Yes/ No – explain why 

Risk Does climate-related innovation generate risk for 
the organization? 

4-point scale: Yes very, Rather yes, Rather not; 
Definitely not 

Efficiency Does climate-related innovation contribute to 
mitigating the issue of climate change? 

5-point scale: Strongly disagree, Somewhat disagree, 
Unsure, Somewhat agree, Strongly agree 

Concern If climate-related innovation is not implemented, 
how serious will the problem be? 

5-point scale: Not at all, Not too, Somewhat, Very, 
Extremely 

Intention Does the organization intend to implementation 
climate-related innovations within 3 years? 

5-point scale: Definitely yes, Rather yes, Definitely 
not, Rather Not sure 

Ethical 
values 

What ethical values may be associated with 
climate-related innovation? 

Give examples (a few are allowed) – open-ended 
question 

 
These companies were selected at random from 

the group 2099. FTSE4Good was designed to monitor 
listings of the companies representing the highest ESG 
standards and practices, i.e. environmental, social 
responsibility and corporate governance. Index 
reviews carried out by FTSE Russell are based on the 
activity and achievements of entities in such areas as 
corporate governance, health, safety in the workplace, 
anti-corruption operations or impact on the 
environment. As a reference point for company 
selection, the rankings of entities of the world highest 
level of emission was not chosen due to the low 
likelihood of implementing climate-related innovation 
by them.  

In total, 72 managers completed the survey in 
whole or in part, of which 58 completed it in whole. It 
means 7.8% of a response rate. Using a confidence 
level of 95%, the sampling error amounts to 7%. The 
names of the companies are not given because of 
confidentiality clauses. The largest part of the research 
sample represented companies form such sectors as: 
capital goods (16%), food (13%), materials (12%), 
diversified financial (10%), consumer durables (8%), 
real estates (5%), utilities (5%), energy (5%). 
 
3.3. Research process 
 

The research process had a staged course 
(Table 2). Initially, after establishing the assumptions, 
a questionnaire was developed. It was pre-tested for 
content validity in two stages (subsection Variables). 
After the preparation of the final version of the 
questionnaire, the research sample was deliberately 
selected (subsection Research sample). The 
questionnaire was distributed electronically, directly 
to the selected respondents. To increase response rate, 
after 4 weeks of the questionnaire being distributed, 
respondents were sent 2 reminders, each four weeks 
apart. After receiving the returns, their completeness 

was verified. After an initial analysis of the data, an 
exploratory factor analysis (EFA) was conducted. 
Successively research results were analysed. The 
analysis of qualitative variables concerned open 
questions (domains: Ethics, Values - Table 1) and 
aimed at identifying the feelings and ethical issues 
declared in relation to climate-related innovations by 
respondents. It was based on the analysis of texts - 
answers (subsection Analysis of results). The analysis 
of quantitative variables (domains: Opportunities, 
Threats, Risk, Efficiency, Concern, Intention) was 
based on the clustering (subsection Analysis of 
results). Additionally, an analysis by sector was 
conducted at this stage (low and high emission 
sectors). Analysis of the results was the basis for 
identification of mechanisms relating perception of 
innovation to its implementation. The last stage of the 
research process was the formulation of hypotheses. 
The research process was based on an inductive 
approach that has been successfully applied in other 
perception studies (Neale et al., 2020). 
 
3.4. Exploratory measurement results 
 

Exploratory factor analysis (EFA) was applied 
and corresponding factor loadings were used to assess 
the convergent validity. Furthermore, EFA was used 
to check for any possible cross loading problems of 
the measurement items as well. The results show six 
factors with eigenvalues greater than one, accounting 
for 64% of the variance (K-M-O statistic 0.948; 
Bartlett statistic 435; significance 0.000). Thus the 
model adequately represents the data. 

According to the results of the factor analysis, 
all factor-loading estimates exceeded 0.50 (ranged 
from 0.533 to 0.781). In addition, Cronbach's alpha 
and construct reliability were utilized to strengthen the 
EFA results (Table 3). Cronbach's alpha of the six 
factors ranged from 0.585 to 0.889 (Table 3). In case 
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of 3 constructs the alpha value was above the 
recommended value of 0.70, which is considered 
satisfactory for exploratory research (Hair et al., 
2010). According to the results, for risk factors, 
effectiveness, and odds, Cronbach's alpha was below 
the recommended value, which may be due to the way 
it was estimated. It is a function that takes into account 
a number of items, so it could be some problems with 
this index when the number of items is very low 
(Koufteros, 1999). On the other hand, the fact that a 
company is included in the FTSE index proves that 
such a company has standards and practices of the 
environmental protection, thus, it might implement 
some innovation. 

The sample selection targeted senior-level 
managers, as they were expected to have more 
comprehensive views of the strategic importance of 
activities against climate change. The scales for 
measuring contingency factors were subjected to 
convergent validity as well. The results of the factor 
analysis are illustrated in Table 4. The results show 
four factors with eigenvalues greater than one, 

accounting for 70,7% of the variance (K-M-O statistic 
0.813; Bartlett statistic 66; significance 0.00). 
Following Hair et al. (2010), a significant value of 0.5 
loadings is considered as a cut-off criterion. Almost all 
of items exceed the threshold of 0.50 for convergent 
validity. According to the results, one item (threat with 
cooperation with suppliers) was excluded from further 
analysis. 
 
3.5. Common method variance 
 

Since the study collected data on both the 
independent (Intention) and dependent variables from 
the same respondents, common method variance 
might be a potential problem (Podsakoff et al., 2003). 
As such, we used Harman's single-factor test by 
performing exploratory factor analysis on all of the 
measured variables and examined unrotated principal 
factor analysis. According to the results, the total 
variance for a single factor is less than 50% (i.e. 
38.7%), thus it is suggested that common method bias 
is not a major problem in our data set. 

 
Table 2. Research process 

 
The conceptual phase  Research phase Results analysis phase Interpretation phase 

Building theoretical framework Selection of the 
research sample 

Descriptive statistics 
and exploratory measurement results 

Initial 
generalization 

Preparation of the 
initial questionnaire 

Distribution of 
questionnaires 

Analysis of open 
(qualitative) questions 

Hypotheses 
development 

Pilot studies Collection and 
verification of the 
completeness of 
questionnaires 

Analysis of clusters 
Finally 

conclusions Preparation of the final questionnaire Comparative analysis 

 
Table. 3. Cronbach's alpha and reliability estimates 

 
Construct Nr of items Construct reliability Cronbach's Alpha 

Opportunities 4 0.70 0.674 
Threats 4 0.87 0.865 
Risk 2 0.61 0.594 
Efficiency 2 0.59 0.585 
Concern 2 0.75 0.749 
Intention 2 0.89 0.889 

 
Table 4. Items, factor loadings and internal consistency measures 

 
Construct Measurement item Loading % of Variance 

Opportunities Increasing the organization’s market opportunities. 0.87 14.556 
Reduction of costs (in long time). 0.82 
Contributing to the environmental performance. 0.79 
Improving the image of organization. 0.76 

Threats Threat of losing market share. 0.872 8.318 
Threat to the image. 0.805 
Threat to cooperation with suppliers. 0.439 
Threat to cooperation with stakeholders. 0.837 

Risk Financial risk. 0.694 9.388 
Implementation risk (organizational). 0.682 

Efficiency Efficiency of reducing emissions. 0.911 7.459 
Efficiency in reducing energy consumption. 0.614 

Concern Consequences of the lack of implementation for organization. 0.672 9.342 
Consequences of the lack of implementation for society. 0.550 

Intention Readiness to implement process innovations. 0.886 11.203 
Readiness to implement product innovations. 0.793 
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3.6. Analysis of results 
 

For the results analysis, the LIWC program 
was applied to analyze texts with the calculation 
method. One of the main benefits of using LIWC is 
that the program has standardized dictionaries that 
have been developed over several years. LIWC 
program allows for an accurate identification of words 
referring to emotions, hence its usefulness in respect 
of values and ethical issues. Our focus was, in 
particular, on several word categories: positive and 
negative emotions. The program made it possible to 
calculate automatically the prevalence of words in a 
given category.  

The analysis of clusters was used, grouping 
companies by their interpretation of innovation. The 
assignment of firms to clusters was done using the k-
means cluster optimization technique, where 
dissimilarity from each other and from cluster 
averages was the decision criterion. To create a 
number of clusters (groups of similar objects), Pseudo 
F procedure was applied. Grouping was stopped after 
finding local maxima. High values of these statistics 
indicate high differentiation between the clusters 
(Calinski and Harabasz, 1974; Everitt et al., 2001). 
The analysis of clusters was performed using SPSS 
software. 

 
4. Results 

 
4.1. General research findings 
 

Nearly a half, as 49% respondents, confirmed 
that they consider climate-related innovation as an 
ethical problem. The opposite view was held by 29% 
of the respondents (20% had no opinion) The reasons 
for ethical perception were as follows: a) a moral 
duty to mitigate damage brought about by climate 
change caused by man (37%), b) a duty to protect 
others from threats (20%). The respondents, 
therefore, associate this perspective with moral 
duties or obligations. Other values associated with 
climate-related innovation were: fairness (19%), 
equality (15%), preventing evil (preventing damage) 
18%, importance for others (15%), integrity (8%), 
honesty (10%), lucidity (5%), or openness (5%). In the 
case of the other group (no association with ethics) 
the following were indicated: a) technical or 
environmental nature of the problem of climate 
change and expectations for solutions of this kind -
anthropogenic or natural - (28%), b) no confidence 
that the problem of climate change exists or that it 
can be solved through innovation (25%), c) no 
connection between ethics with climate change 
(15%), d) ignorance of ethical issues (10%). Over a 
half of the surveyed did not answer the open-ended 
question. The results obtained with respect to 
associating ethical aspects with climate-related 
innovation are convergent with individual views on 
desirability of mitigating the impacts of climate 
change. 55% of the respondents believe it is their 
obligation to take such actions. 60% of them see 

innovation in terms of opportunities (definitely yes 
or rather yes), with 35% holding the opposite 
opinions. In the whole population the average value 
obtained for opportunities was 3.6 (on a scale1-5), 
while for threats, the value obtained was 2.9. These 
results show perception of innovation more through 
market opportunities than threats. Therefore, 
organizations view climate-related innovation 
similarly to other kinds of commercial innovation 
which may appear profitable. 

The majority of respondents gave moderate 
evaluations for the efficiency of climate-related 
innovation. 55% of the respondents perceive it as 
partly effective, while 30% think the opposite. The 
stratification of the answers is evident for 'concern'. 
Negative effects of the lack of innovation are noted 
by 60% of the respondents (answers: 'serious' or 'very 
serious problem'), 20% referred to it as moderate 
(somewhat) or as not very serious (20%). Therefore, 
two thirds of the surveyed are aware of the negative 
consequences of the lack of climate-related 
innovation.  
 
4.2. Cluster analysis 
 

To determine associations between perceiving 
climate-related innovation with the selected 
variables, they were collated into the following 
groups: ethical (those having an ethical dimension), 
unethical, other answers (Table 5). 

While comparing an ‘ethical’ and ‘unethical’ 
group, one should confirm that the group 'ethical' 
perceives innovation more through opportunities. 
Market threats it generates are regarded as of minor 
importance. Contrary to this, the group 'unethical' 
perceives a greater threat from this kind of 
innovation. Moderate answers were provided by the 
respondents who are not convinced of an ethical 
dimension of climate-related innovation or it lacks. 

The results obtained indicate that persons 
perceiving innovation as ethical are characterized by a 
greater concern for climate. In this group, perception 
of lower implementation risk and higher efficiency of 
implemented innovation were also noted. The 
remaining groups evaluate the consequences of not 
undertaking climate-related innovation at a similar 
level (2.5). Interestingly enough, the undecided 
respondents perceive efficiency of this kind of 
innovation as lower (1.65) compared with the 
respondents who do not see any ethical aspect (1.89). 
That means that in their opinion, the issue of solution 
efficiency is not connected with an ethical 
dimension. It is may result from adopting a 
quantitative approach to the evaluation of the results 
and identifying significant goals for innovation. 
Other groups evaluated efficiency at a similar level. 
The balance refers to the fact that scores in the 
‘ethical’ and ‘unethical’ groups are similar. 

A further analysis of innovation as an ethical 
issue indicates that proponents of this approach point 
at a moral obligation to minimize losses by man. 
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Table 5. Results of the cluster analysis; a breakdown by perceptions of ethical dimension 
 

Measures Ethical Unethical Other answers (Not sure) F p 
Opportunities 3.28 2.64 2.53 5.03 <0.01 
Threats 1.73 2.09 1.92 1.4 <0.01 
Risk 2.49 2.58 1.84 5.38 <0.01 
Efficiency 1.95 1.89 1.65 1.4 <0.01 
Concern 3.03 2.53 2.5 2.12 <0.01 

 
Thus, their approach to technology is affected 

by their personal system of values, a duty of 
responsibility and compensation, in particular. These 
results are consistent with the observations by 
Markowitz (2012), who points out that there is a link 
between the etiology of the problem and the issue of 
liability. The sense of moral obligation to respond 
depends on how we perceive the problem of climate 
change. The issue of perception is also relevant to 
taking personal responsibility for solving the 
problem.  

 
4.3. Comparative analysis – high and low emission 
sectors 
 

For the purpose of a more detailed analysis, the 
results were set for companies ranging from low to 
high emitters (Table 6). The sectors of high emission 
(with the highest rate of energy consumption) include 
electricity and heat production (25% of global 
greenhouse gas emissions) as well as steel, chemical, 
mineral and paper industries - 21% of global 
greenhouse gas emissions (Global Emissions). 

In companies with low emission sectors, 
climate change is interpreted as generating general 
social risk or risk connected with the loss of goodwill. 
According to one of the respondents, ‘climate change 
is not going to have effect on the company in the near 
future.’ Companies in these sectors focus rather on 
current operations, without recognizing the role of the 
long-term effects of climate change. This indicates a 
short-term orientation, in which innovation is seen 
through the lens of the threat (2.95) rather than the 
opportunity it creates (2.65). As companies less 
frequently, compared with high emission sectors, 
implement innovation, they determine identify risk as 
lower. More ethical companies in this group go 
beyond an internal, short-term focus. They take a 
responsible attitude towards society. It is manifested 
by their interest in the issue of innovation reducing 
emissions and showing greater concern for its lack. 
Opportunities connected with innovation are referred 
to operational opportunities including improving 
energy efficiency. Some respondents pointed at the 
opportunity to perform a new role as a source of 
financing innovation for companies of higher 
emission. 

In the group of companies from sectors of 
higher emission, climate-related innovation is 
identified as a threat rather than an opportunity. The 
respondents associate such a threat with the necessity 
to incur ongoing capital expenditure on modernization 
in order to reduce a volume of emission. They assess 

implementation risk at the level similar to that one 
pointed by the respondents from other sectors. The 
respondents in this group, however, care more about 
the effects of not taking activities aimed at the climate 
protection. They more often indicate ethical values 
associated with climate-related innovation: fairness, 
concerns for contemporary and future generations, 
shared responsibility, prevention, equality, health, 
well-being; they perceive associations of innovation 
with ethics to a greater extent. o a greater extent 
(65%). 

 
4.4. Mechanisms relating perception of innovation to 
its implementation 
 

The results obtained have their implications for 
further research into the ethics of climate change. 
Perceiving climate-related innovation as having an 
ethical dimension affects directly the willingness to 
implement it. While considering which mechanisms 
link perceiving innovation with its implementation, 
we find that moral obligations are of indirect nature (in 
this relationship). They arise from the internal duty 
owed by managers, an obligation to take actions – so 
from the moral code. Motivation has an internal 
dimension here. It is confirmed by earlier studies 
(Hunt and Vittel, 1986; Koçyiğit and Karadağ, 2016), 
where ethical perception is a function of an 
individual’s value/belief system. Therefore, we 
believe that individual’s ethical judgments of 
innovation are a function of his/her ethical evaluations 
based on moral philosophies. The other factor of 
mediation nature is seeking for social legitimacy 
through underlying benefits from innovation for the 
society. This factor refers to encouraging activities of 
high social importance, being both preventive and 
remedial (Heckler and Ronquillo, 2020). Climate-
related innovation allows to win social acceptance 
thanks to positive (desirable) effects. 

The above discussion draws attention to two 
ethical principles of mechanisms combining 
perception and implementation of climate-related 
innovation: deontological and teleological (Fig. 2). 

At the center of a deontological approach, there 
are principles of justice, basic rights, duties, 
obligations, responsibilities, proper conduct, and 
inherent natural rights of others. Reliance on a 
deontological judgement process requires that a 
decision-maker takes actions which “… are best 
judged as good, standing alone and without regard to 
the consequences” and that these “… actions are 
correct in and of themselves because they stem from 
fundamental obligations” (Akaah, 1997; Laczniak and 
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Murphy, 1993). Individual moral obligations 
indicating what is good, proper, fair have a positive 
effect on the interpretation of climate-related 
innovation which is viewed as obligation. Thereby, it 
goes in line with deontological ethics. 

In contrast, a teleological approach centers on 
the consequences of a behavior. A teleological 
judgement has as its cornerstone “… the relative 
amount of goodness or badness of the consequences of 
a behavior” (Hunt and Vasquez-Parraga, 1993). The 
teleological aspects of environmental protection are 
discussed in studies of a religious nature and related to 
them (Holy Father Francis, 2015; Sachs, 2016). They 
indicate the need for dialogue on environment in 
international politics, transparency in decision-
making processes, building education and ecological 
spirituality. As far as technical innovations are 
concerned, they point out that profitability can’t be the 
only evaluation criteria. Agreeing with this statement 
we assume that teleological judgement of climate-
related innovation lies in assessing its consequences 
and looking for a social legitimacy thanks to 
emphasizing positive effects. Interest in innovation is 
appropriate because it creates the greatest good for the 
highest number of individuals (it is consistent with 
utilitarianism). 
 
4.5. Formulation of hypotheses 
 

Perception of the issue of climate change from 
a long-term perspective draws attention to threats 

connected with it as well as its complexity. An ethical 
aspect of climate-related innovation is evident, first of 
all, in their relation to values/moral obligations and 
looking for social legitimacy because of its 
implementation. Introducing climate-related 
innovation allows to maintain compliance with an 
internal system of values (internal stimuli) and social 
expectations (external needs). These two mechanisms 
have the potential to activate broader search for 
innovations. Of great importance for interpretation of 
innovation is evaluation of opportunities, threats and 
risks connected with it.  

This interpretation may lead to initiating an 
implementation process or its postponement. A 
change in perception of innovation may occur through 
acquiring knowledge. Learning influences, e.g. a 
better understanding threats generated by the climate 
change, and thus, it also influences changes in 
interpretation of innovation. 

From an individual perspective, perception of 
the climate change in an ethical dimension encourages 
managers to undertake actions reducing effects of such 
changes. A scope of these activities would vary 
depending on characteristics of particular solutions. 
Differences in activities/behaviors among managers 
may be traced, in part, to differences in interpretive 
sets. In a deontological judgment process, an 
individual assesses the inherent equity or 
incompatibility of the innovation according to their 
own system of values and knowledge. 

 
 

Table 6. Results by low and high emission sectors 
 

Measures Low emission High emission F P 
Opportunities 2.65 2.73 1.04 <0.01 
Threats 2.95 2.86 0.94 <0.01 
Risk 2.65 2.7 0.08 <0.01 
Efficiency 2.25 1.26 44.16 <0.01 
Concern 2.51 2.93 3.08 <0.01 

 
 

 
 

Fig. 2. Influence of interpretation of climate-related innovation on its implementation 
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The teleological judgement the process focuses 
on the probability and possible effects of innovation 
on stakeholders and the importance of a particular 
stakeholder group. It means evaluation of climate-
related innovation in terms of its effects and 
importance for stakeholders. Ethical innovation 
assessment is a function of individual’s deontological 
and teleological evaluation.  That is, EJ = f(DE, TE), 
where EJ is ethical judgments, DE is deontological 
judgement and TE is teleological judgement. We 
advance that. 

 
Hypothesis 1: The ethical perception of climate-
related innovation depends on deontological and 
teleological judgement. 

 
Ethical judgement may lead to implementation 

of innovation or its postponement. It arises from the 
fact that ethical judgments affect intentions 
independently. Managers may view the climate 
change as an ethical issue but not undertake climate-
related innovation due to their negative 
interpretations. If innovation is not to be treated as a 
tool significantly reducing negative impacts of the 
organization’s activities on the climate, there will not 
appear any intention to implement it or choose other 
solutions. Therefore: 

 
Hypothesis 2: Ethical judgement affects 
implementation of climate-related innovation through 
the intervening variable of intentions. 

 
This hypothesis is consistent with a theory of 

normative ethics (Benlahcene et al., 2018). Its 
objective is to increase our understanding of ethical 
decision making by means of a process theory that 
explains and predicts phenomena in situations having 
ethical content.  

 
5. Conclusions 

 
The present research examined managers’ 

perception of climate-related innovation. The results 
raise awareness of the perception of innovation in an 
ethical dimension. A deeper understanding of how 
managers think climate change can improve the 
process of implementing climate-related innovation 
on a broader scale. 
Although the empirical results reflect the beliefs of a 
very specific subset of employees, the results have 
important implications for management of climate-
related innovations. Due to belief that climate change 
does not occur or causes only environmental effects, 
about 30% of the surveyed managers do not see the 
ethical dimension of climate related innovations. 
Interestingly enough, managers’ beliefs are not 
reflected in evaluation of innovation effectiveness, 
which got similar assessments from both groups. 
Differences occur in the assessment of 
opportunities/threats connected with this kind of 
innovation. Thereby, an ethical interpretation of 

climate change innovation is connected with the 
assessment of market benefits and threats. Taking 
into account a sector analysis, the research findings 
show that sectors of high emission see more 
opportunities of innovation. It results from the fact 
that in this group, clean technologies are the most 
common type of implemented solutions, hence, they 
do not overestimate either risks or threats of their 
implementation. However, effectiveness of climate-
related innovation is evaluated noticeably lower, than 
in the case of organizations from low emission 
sectors. It contrasts with the results of analyses 
indicating effectiveness of clean technologies also in 
the sectors of high emission (Worrell et al., 2001a; 
Worrell et al., 2001b). 

The results confirm the causal link between the 
perception of the causes of climate change and the 
motivation to respond The results indicate that the 
respondents who see an ethical dimension of climate-
related innovation, link it with moral obligations to 
minimize damage caused by man, or with obligations 
of the organization towards the society. Other ethical 
values which associated with climate-related 
innovation were justice, equality, preventing evil 
(damage), importance for others. We suggest that 
those who identify climate-related innovation as a 
moral imperative also deeper engage in their 
implementation. That is confirmed by the answers 
referring to impacts of the lack of activities and it 
proves that individual, ethical interpretation of 
innovation is associated with a concern for mitigating 
climate change. 

The research carried out prove the need for a 
deontological and teleological judgement of climate-
related innovation. Interpretation of innovation is 
dependent on the perception of climate change per se, 
initial evaluation in terms of opportunities, risks, 
threats and perception of the effects where there is a 
lack of such. The interpretation activates two ethical 
mechanisms: moral obligation and social legitimacy. 
Both mechanisms have the potential to activate 
broader search for innovation. 

For managers, the results highlight how 
interpretation of innovation may influence the interest 
in it. They indicate the significance of interpretation of 
climate change as an ethical issue. This, in turn, 
determines the perception of the need for taking 
activities in response. Secondly, the results underline 
the need for sharing information on the effectiveness 
of innovation, opportunities, and risks connected with 
it. Transfer of climate-related innovation requires 
communication about climate change as well as 
specification of adaptive solutions. And thirdly, it is 
important that we talk about social obligations of 
organizations.  

Current research is limited in many respects. 
Firstly, by selecting respondents only from 
proecological organizations, which may affect their 
beliefs. Future research should include non-
ecologically oriented entities. It would be fairly 
interesting to carry out a comparative study on 
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organizations implementing or not implementing eco-
innovation. In addition, the study omitted a number of 
ethical issues, i.e. environmental and intergenerational 
justice, the system of individual values. The economic 
efficiency aspect of innovation has been taken into 
account quite generally. Future research should 
attempt to employ even more robust measures, 
especially with respect to moral and economic issues. 

Further research may take into account the 
recent insights in the field of moral psychology in 
order to better explain the etiology of beliefs in 
innovation, the analysis of barriers and stimuli as a 
moral imperative. In order to enhance theoretical 
understanding of the importance of ethical 
interpretation of innovations so that they might be 
implemented, it would be desirable to test the 
proposals that combine an ethical judgement of 
innovation with implementing through ethical 
mechanisms using a large sample of organizations. 
This would help to clarify the size and the direction of 
the effects.  
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