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Abstract: Employees play a critical role in the success of corporate sustainability initiatives, yet
sustained employee engagement is a constant challenge. The psychology literature states that to
intrinsically motivate employees to engage in sustainability, there must be opportunity for employees
to engage in practices that are directly relevant to their job duties. Traditional ad hoc initiatives such
as Earth Week events, recycling challenges and so on, are not sufficient to derive this type of intrinsic
motivation. Therefore, the goal of this study was to examine the psychological impact of a biomimicry
sustainable innovation training program, to intrinsically motivate R&D employees to reconnect with
nature and identify whether this promotes creative thinking and employee engagement. Due to
COVID-19 restrictions, the current study conducted virtual workshops with R&D employees and
demonstrated that biomimicry training was intrinsically motivating to employees and was valued
as a practice that could be incorporated into R&D job duties. In conclusion, this study provides
an adaptable procedural template for biomimicry training with a corporate audience. The results
demonstrate a strong business case for organizations to experiment with biomimicry by illustrating
its potential to create positive change across several business units beyond sustainable innovation to
include human resources and sustainable marketing.

Keywords: corporate sustainability; biomimicry; employee engagement; sustainable innovation;
training psychology; environmental psychology

1. Introduction

Organizations are under constant pressure to become more environmentally sustain-
able due to the insufficient supply of natural resources, pressure from various stakeholder
groups, and increasing regulations requiring the public disclosure of corporate environ-
mental performance. Organizations are also being held to heightened expectations by their
employees [1,2]. The 120 million private sector employees in the U.S. have a critical role
to play in reducing waste, increasing energy and water efficiency, innovating sustainable
packaging solutions, and taking other actions to achieve corporate sustainability goals.
However, only 22% of employees are engaged in corporate sustainability initiatives [1,3].
In 2017, the National Environmental Education Foundation (NEEF) published their fifth
report of their Business and Environmental Program to support companies that are imple-
menting employee education and engagement programing focused on the environment,
sustainability, and corporate responsibility [1]. This report identified the main driver of
employee engagement in sustainability to be training that an employee can incorporate
into their job duties. This is supported by the training psychology literature that postulates
that an individual’s intention or motivation to transfer training is increased if the training
is considered to be credible, practical, and needed [4] in regard to their specific job duties.
Therefore, it is not a surprise that traditional employee engagement opportunities, such
as recycling challenges, clean-up events, donation drives, etc., opportunities that do not
directly relate to job duties, have not engaged employees [1–4].
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Moreover, the success of sustainability initiatives are often dependent upon employ-
ees’ voluntary pro-environmental behavior [5,6], requiring employees to be intrinsically
motivated to adopt pro-environmental practices and behaviors. Intrinsic motivation is the
desire to perform an action because of interest and satisfaction derived from the action
itself, rather than external rewards or incentives. This type of ‘intrinsic motivation’ is often
overlooked within corporate cultures that more commonly focus on extrinsic motivators
such as bonuses, merit increases, promotions, etc. Although these types of extrinsic motiva-
tors have been shown to promote behavior change in the short term, the behavior is often
not sustained over time [7–10].

Given the complexity of sustainability initiatives within a corporate environment and
the critical need for employee engagement for success, it is essential that employees are
intrinsically motivated by opportunities to engage in sustainability initiatives at work.
Intrinsic motivation involves three essential factors: autonomy, mastery, and purpose [8,9].
Autonomy is directly linked to the self-determination theory that considers peoples’ psy-
chological need for self-direction [11]. Autonomous workers who have more control over
the work they do and how they do it have been shown to have higher job satisfaction and
better job performance [8]. Mastery contributes to our inner drive to learn and to make
progress with the work we do, requiring a balance of challenge and achievement to foster
improvement and growth. Finally, in terms of purpose, employees who find purpose in
their work and create a connection to a larger cause unlock the highest level of motivation
and improved performance [9]. Therefore, given the need for sustained pro-environmental
behavior and the importance of intrinsically motivated employees to voluntarily engage in
such behaviors, employee engagement opportunities for sustainability also need to embody
these three essential elements.

Creating pro-environmental behavior change is a significant challenge of our time
and has led to a growing body of literature demonstrating human behavior as the domi-
nant influence on our climate [12–14]. Psychologists, anthropologists, and ecologists have
long maintained that human connection with the natural world is a large determinant
of an individual’s worldview and behavior [2,15,16]. Through decades of industrial and
technological advancements, humans have adopted an anthropocentric worldview, hold-
ing the human species at heightened importance over the natural world. The current
consumer culture, especially in the West, has endorsed this disconnection from nature
and has led to continued environmentally detrimental behavior from a personal to indus-
trial level and from a local to global scale. Sustainability scientists are highlighting the
urgent need for human populations to reconnect with the natural world through more
than just a physical reconnection, but the active development of cognitive, emotional,
and biophysical connections to create positive human–nature interactions [17]. Research
in the environmental psychology and creativity literature has shown that a heightened
connectedness to nature increases our capacity for innovation and is indicative of holistic
cognitive styles and pro-environmental attitudes and beliefs, which often lead individuals
to self-identify as environmentalist and to adapt a more eco-centric worldview, leading
to pro-environmental behavior [18–21]. Connectedness to natural environments has also
been shown to have restorative effects on directed attention [22,23], enabling more focused
attention and higher-level cognitive function such as creative problem solving [24]. This
focused creative problem solving coupled with a pro-environmental belief and eco-centric
worldview could be the behavioral change required to tackle the current climate crisis.

Luckily, the current employee population is undergoing a generational shift, with over
75% of the workforce to be comprised of the millennial generation by 2025. The Deloitte
Millennial Survey over the last decade has consistently identified that this incoming em-
ployee population is committed to positive social and environmental change and is willing
to decline employment opportunities that conflict with these values [25]. Consequently, em-
ployee engagement practices in sustainability have evolved from ad hoc events to strategic
programs aimed at providing advanced sustainability education, harnessing sustainability
as a foundation for innovation and a way to build a competitive advantage and attract the
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incoming workforce [1]. Given this incoming values-based employee population, the tradi-
tional HR metrics of employee engagement such as ‘job satisfaction’ and ‘advocacy’ need
to progress to integrate social and environmental metrics from sustainability departments
such as time and dollars spent engaging in specific activities focused on actionable positive
change [1]. Therefore, according to the above research, to improve employee engagement
in sustainability and to enhance pro-environmental behavior within the workplace, there
is a need for credible and practical professional development training that is intrinsically
motivating to employees and enables them to reconnect to the natural world in a way that
is directly relevant to their professional work.

One such opportunity is biomimicry, which is both a philosophy and interdisciplinary
design approach that encourages us to learn from nature and to innovate through the emu-
lation of biological forms, processes, patterns, and systems [26,27] to meet the challenges
of sustainable development [28–34]. It is based on the premise that by understanding bio-
logical strategies, which achieve specific functions within a given context, and mimicking
such in human technology, we can develop more environmentally sustainable solutions.
Through biomimicry, participants from diverse fields interact with the natural world,
whether that be through physical immersion, literature reviews, or scientific research, to
discover the complexities of interconnected hierarchical systems to truly understand the
strategies they wish to emulate. Thus, through a lens of innovation, biomimicry has the
potential to reconnect corporate R&D practitioners to the natural world through content
and a context that is directly relevant to their work, especially those whose job duties relate
to new product development. Innovation driven by the challenges of sustainable devel-
opment not only offers companies new ways to generate business value [35], but it also
provides a direct link to employees’ values through the concept of ‘job purposing’, linking
an organization’s purpose and an employee’s job to societal and environmental contribu-
tion [1,25], an approach that resonates heavily with the incoming eco-conscious generation.
Biomimicry has shown its ability to drive environmentally sustainable solutions [36] and
thus has demonstrated its credibility, practicality, and need given the current climate crisis
and consumer demand for sustainable products. To add to that, biomimicry, compared
to traditional sustainability engagement opportunities, also provides an opportunity to
embed the three essential elements for intrinsic motivation: purpose, mastery, and auton-
omy. The focus of biomimicry to drive environmentally sustainable innovation through
connecting innovation to the natural world provides a clear environmental purpose for
practitioners. The interdisciplinarity of biomimicry requires practitioners to continuously
learn new skills and ways of thinking, as the process fluidly transitions through design,
biology, business, and engineering, therefore evoking our inner drive to learn, achieve, and
grow. Finally, biomimicry requires practitioners to explore the natural world in search for
biological strategies to inform design solutions; this requires independent research, giving
practitioners autonomy over the process, to be guided by their own innate personal interest
in nature. It is this type of independent exploration of the natural world that can lead to the
active development of physical, cognitive, and emotional linkages required to reconnect
people to the natural world [17,37] to promote pro-environmental attitudes and behaviors.

Biomimicry has shown its potential to drive sustainability-orientated innovation across
a diversity of scales and disciplines [27,35,36,38,39]. Within a corporate setting, biomimicry
is primarily siloed within R&D departments, valued as a design approach for sustainability-
orientated innovation. Consequently, several areas of the biomimicry literature have
supported this position by specifically focusing on the development of additional tools
and strategies for innovation [40–42]. However, as previously discussed, the successful
implementation of these tools, strategies, and ways of thinking is reliant upon employee’s
behavior and their motivation to engage with such. Yet, the potential of biomimicry to drive
environmentally sustainable behavior has not been explored to date. Therefore, the goal of
this study was to examine the psychological impact of a biomimicry training program, to
intrinsically motivate R&D employees to reconnect with nature and identify whether this
promotes creative thinking and employee engagement. Demonstrating a positive impact
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would provide additional rationale to support the implementation of biomimicry within
a corporate setting to not only drive sustainability-orientated innovation but to increase
employee engagement. This study also adds to the small but expanding biomimicry
training literature focusing on corporate audiences [36,40,43,44].

2. Materials and Methods
2.1. Experimental Procedure

R&D professionals from a consumer-packaged goods company were invited to partici-
pate in virtual biomimicry training. Participants were informed of the workshops at their
monthly R&D meeting and encouraged to participate via email reminders. Participants
were informed that the training would provide a general understanding of biomimicry,
an interdisciplinary design approach, via a design challenge relevant to their current job
duties. Continuous professional development training and workshops such as these are
considered activities within the scope of regular job duties; thus, no extra compensation
was provided. The company studied encompasses four R&D-specific business areas (SBAs);
therefore, the design challenge portion of the training focused on a problem statement
that was relevant to each SBA. The problem statements were selected through discussion
with management of each SBA followed by further deliberation between the main author
(S.J.M.) and a training facilitator, who is a full-time employee of the company, to ensure the
problem statements were relevant and of similar difficultly for each SBA. As this study was
conducted within a corporate setting, details of the problem statement, design challenge,
and workshop outcomes are proprietary to the corporate entity, thus cannot be described
due to confidentiality. The participants were informed that the training would consist
of a 1 h tutorial followed by two 3 h workshops to be conducted virtually via Microsoft
Teams over a one-week period with at least 1 day between sessions. This break between
sessions provided time for participants to conduct individual research to explore biological
strategies and their potential implementation into design solutions.

One SBA training session occurred per month from November to February (Table 1).
Although the problem statements were relevant to each SBA, the training materials and
process followed for the design challenge portion of the training were consistent across each
SBA, as described in Section 2.3. Therefore, given that the experimental conditions relevant
to the focus of this study, comparing the effects of a training intervention to no-training,
remained consistent across SBAs, the results of each of the SBA training sessions were
combined. All measures were administered via an online Qualtrics survey at three time
intervals: pre-intervention (baseline measure), post-intervention (measure the effect of the
intervention), and a retention survey 4 weeks from the post-intervention measure (measure
the effect over time) (Table 1).

Table 1. Study design. This was repeated for each SBA, one per month from November to Febru-
ary. The pre-survey was identical for both treatment groups focused on “sustainable engagement
opportunities”. The post-survey and 4-week survey for the no-training group remained unchanged.
The post-survey and 4-week survey for the training group contained the same survey questions with
slightly adapted terminology to focus on the effect of the “biomimicry training” (Appendix A.1).

Treatment Day 1 Day 8 Day 10 4 Week

No Training Pre-survey Post-survey 4-Week Survey

Training Pre-survey Biomimicry Training
Workshop 1

Biomimicry Training
Workshop 2
Post-survey

4-Week Survey

2.2. Participants

A total of 50 R&D employees, from across the four SBAs, collectively, volunteered
to participate in the study; 30 employees completed the biomimicry training, referred
to as the ‘training group’, and 20 employees formed the ‘no-training group’, who did
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not participate in the training. The no-training group completed the survey questions
as they related to engagement in corporate sustainability initiatives available to R&D
employees, without any expectation of participating in the biomimicry training. Corporate
sustainability initiatives available to R&D employees included becoming a sustainability
ambassador to organize events and initiatives, lunch and learn events to hear from experts
in the field, and Earth Week activities such as product and financial donations, volunteer
hours, electronic recycling, and paper shredding, etc. The organization has an established
sustainability department; however, these were the opportunities available to employees
working outside this department.

Traditionally, training class sizes within the current company range from 5 to 15 participants;
thus, this was a representative sample size for this company. The table below displays the
demographics of both groups (Table 2).

Table 2. Study participant demographics.

No Training Training

Participants (N) Total 20 30

Gender:
Female 12 18
Male 8 12

Age groups
18–29 45% 17%
30–49 50% 56%
50–64 5% 27%

Level of education
College graduate 55% 27%
Graduate work 10% 10%

Graduate gegree 35% 63%

2.3. Biomimicry Training

All training sessions were developed and conducted by the lead author (S.J.M.) sup-
ported by an additional facilitator, a full-time employee at the company, to ensure a smooth
presentation of the virtual content. The development of the biomimicry training was in-
formed from a diversity of literature [26,40,43–45], open-access resources available through
a variety of biomimicry channels such as The Biomimicry Institute, Biomimicry South
Africa, Great Lakes Biomimicry, Ask Nature, etc., and participation in a variety of academic
programs through the University of Akron Integrated Bioscience program and professional
innovation training through the Biomimicry Research and Innovation Center. The training
material developed for the current study followed a logical progression from least difficult
to more complex information and was divided into three leading questions: (1) what
is biomimicry, (2) what is the biomimicry design approach, and (3) how is it applied to
a design challenge [26,36,40,41,43,45–49]. The biomimicry training was provided to the
30 employees within the training group, all of which attended both workshops 1 and 2.
The training timeline and structure were as follows:

• A one-hour tutorial video, created by the lead author (S.J.M.), was provided the
week prior to workshops. To access the video tutorial, participants had to complete
the pre-survey as the reference link was provided on submission. This was used
as a guideline to determine the level of engagement with the video tutorial and to
ensure completion of the pre-intervention survey. The one-hour tutorial consisted
of a 40 min introduction to the biomimicry design approach including several case
studies; this portion was consistent across all SBAs. The final 20 min focused on the
design challenge specific to each SBA problem statement, which followed the same
structure: a 5 min introduction, 5 min exploring current hurdles and barriers to the
R&D advancement of current solutions, followed by 10 min explaining the problem
statement from a biomimicry perspective, outlining the problem statement and several
functional representations of the problem. A functional problem statement was defined
as beginning with an action verb, such as remove, transport, regulate, prevent, mix,
supply, etc.; participants were made aware of the functional correspondents of the
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Engineering to Biology thesaurus [45] as a tool to support this process. Several
potential functional representations of the problem were provided to aid participants’
exploration of biological models. Participants were encouraged to get outside, to
explore local parks and biological institutions such as zoos, natural history museums,
and botanical gardens, to watch documentaries, and explore several online tools such
as Ask Nature, Google Scholar, YouTube, etc. Participants were tasked to specify a
functionalization of the problem statement, to identify a biological model, and attempt
to abstract design strategies to inform a design solution. A PowerPoint template to
capture such information was provided to the training group.

• Workshop 1: A 3 h virtual workshop focused on Biological Model Exploration. The
first two hours of the workshop consisted of biological model presentations and
discussions. The lead author (S.J.M.) and the workshop facilitator presented for the
first hour, describing several biological models in depth regarding potential abstracted
design principles and solutions. In the second hour, the study participants shared
the biological models and design strategies they had identified from the pre-work.
Throughout these presentations, time was taken after each biological model to capture
potential points of application to the problem statement. During the final hour, the
abstracted design principles and potential points of application were further discussed
to begin the transition into concept generation. The workshop ended with clear
instruction for participants to review the material gathered in workshop one and to
begin to brainstorm around concepts for the following workshop.

• Workshop 2: A 3 h virtual workshop focused on Concept generation. Materials from
workshop one were revised, and a quick-fire round of brainstorming was completed to
capture any initial build-on ideas participants had generated. The problem statement,
as outlined by the SBA management, the specific hurdles, and spaces of opportunities
identified were also revised. The next hour was focused on individual concept gen-
eration. Instructions to participants were to work on their own to generate concepts
relevant to the design challenge statement. The lead author (S.J.M.) and the facili-
tator were available on the Teams chat if any assistance was required. For the final
hour, participants presented their concept to the group followed by several minutes
of discussion to capture additional build-on ideas and potential resources available
that could support the advancement of the concepts. Finally, all participants were
thanked for their participation and were directed to an online Qualtrics survey for the
post-intervention survey.

• The post-survey was also distributed to the no-training group over the same timeframe.
The no-training group did not participate in any workshop.

• The retention survey, also an online Qualtrics survey, was sent to both the training
group and the no-training group 4 weeks after the post-survey was distributed.

2.4. Measures

All surveys across treatment groups and time points captured participants’ responses
to the four measures, described below. The survey was administered at three time points,
pre-intervention, post-intervention, and 4-week post-intervention. The pre-intervention
survey contained 36 questions (Appendix A.1), 4 demographic questions, only asked in
the pre-intervention survey, and 1 question to input a 4-digit participant code to enable
comparisons across participants’ three survey time points and the following four measures.
The four measures were two alternative use test questions [50], fourteen connectedness
to nature questions [51], ten intrinsic motivation questions condensed from the Intrinsic
Motivation Inventory [52,53], and five employee engagement questions derived from
the 2017 National Environmental Education Foundation survey [1]. All questions were
administered on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).

The pre-survey questions were identical for both treatment groups focused on “sustain-
able engagement opportunities”. These acted as the baseline measure. The post-survey and
4-week survey for both groups repeated the same pre-survey questions, with demographic
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questions removed. The language used for the post-survey and the 4-week survey for
the no-training group remained unchanged. The post-survey and 4-week survey for the
training group contained the same survey questions as the no-training group with slightly
adapted terminology to focus on the effect of the “biomimicry training”. This adaption was
completed by simply adapting the terminology of the questions from a focus on ‘sustain-
ability engagement opportunities’, which was presented to the no-training group, to focus on
‘biomimicry training’, which was presented to the training group in their post-survey and
4-week retention survey (Appendix A.1).

2.4.1. Intrinsic Motivation

Intrinsic motivation is the desire to perform an action because of interest, enjoyment,
and satisfaction derived from the action itself, rather than external rewards. Intrinsic
motivation is directly related to the self-determination theory (SDT) [11,52] which posits
that those who are internally motivated following task participation are more likely to
internalize the task and excel. Given the complexity of corporate sustainable initiatives
and the importance of employee engagement for success, intrinsic motivation to engage in
pro-environmental design and behavior both around a corporate campus but also in actual
job duties such as sustainable product development is essential.

The Intrinsic Motivation Inventory (IMI) is an empirically validated, 45-item, multidi-
mensional scale intended to measure the subjective experiences of participants following
task participation [52,54]. The scale has six primary subscales that contain varied numbers
of items within each, all of which have been shown to be factor analytically coherent and
stable across a variety of tasks and conditions. Items within subscales overlap considerably
and are often condensed to reduce redundancy. Shorter versions of these subscales have
been used in past studies and have been shown to be reliable. The order effects of item
presentation and the inclusion or exclusion of specific subscales have been shown to be
negligible [52–54]. Therefore, it is common practice that experimenters choose subscales
and specific items that are relevant to the issues they are exploring. The six subscales in-
clude Interest/Enjoyment, Perceived Competence, Effort, Value/Usefulness, Felt Pressure
and Tension, and Perceived Choice. A seventh subscale labeled as Relatedness/Belonging
was added in recent years but has not yet been validated. Like all self-report measures, cau-
tion is required when interpreting and reporting the findings, as the correlations between
self-reports and actual behavior can be quite modest.

The present study was focused on the ‘usefulness and value’ of biomimicry training
and the ‘interest and enjoyment’ in applying training to job duties to drive employee
engagement in corporate sustainability initiatives. Therefore, these two subscales, interest
and enjoyment, and value and usefulness, were used in this study. This led to the creation
of a condensed ten-item IMI scale. The Interest/Enjoyment subscale is the primary measure
of intrinsic motivation; thus, more items from this subscale are often used in adapted scales.
The Interest/Enjoyment subscale (I/E) includes seven items regarding intrinsic motivation
(i.e., “I enjoyed doing this assignment very much”), with two items reverse scored (i.e.,
“This assignment did not hold my attention at all”). Five items from this subscale were
included in the condensed ten-item IMI survey, two of which were reverse scored.

The Value/Usefulness subscale (V/U) is used in internalization studies [11], with
the intention to measure how participants internalize and become self-regulating with
respect to activities that they experience as useful or valuable for themselves. This subscale
includes seven items (i.e., “I believe doing this activity could be of some value to me), none
of which are reverse scored. Five items from this subscale were included in the condensed
ten-item IMI survey.

The ten-item survey was adapted for the training participants’ post- and 4-week
retention surveys to measure the effect of the intervention. This adaptation was completed
by replacing ‘sustainability engagement opportunities’ with ‘biomimicry training’, for example,
I believe sustainability engagement opportunities/biomimicry training are of some value to me
(Appendix A.1).
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2.4.2. Connectedness to Nature

The connectedness to nature scale (CNS) is a 14-item unidimensional scale developed
by Mayer and Frantz (2004) to measure the trait level of one’s connectedness with na-
ture [51]. Connection to nature is the way people identify with the environment around
them and defines the relationships they form with the elements in those environments [55].
To begin to enhance pro-environmental behavior within the workplace, it is important to
understand an employee’s connectedness to nature, as it is often correlated with a per-
son’s level of environmental concern and their willingness to engage in pro-environmental
behavior [56]. The CNS scale is widely accepted as reliable and valid by environmental
psychologists [51,57,58] and since its publication in 2004 has been cited over 1500 times.
Example items include “I often feel a sense of oneness with the natural world around me”
and “I often feel disconnected from nature” (reverse scored). Participants rate how strongly
they agree or disagree with each item on a 5-point Likert scale (1 = strongly disagree to
5 = strongly agree). The primary dependent variable is the degree to which respondent
answers change from a pre- to post-test.

2.4.3. Creative Thinking

The alternative use test (AUT) was designed by J.P Guildford in 1967 and is now a
classic measure of divergent thinking [50]. The measure is dependent on the cognitive
flexibility of the participant, to avoid fixation on one single category of use. Participants
were given two minutes per item to list as many possible creative uses for two common
household items per survey (e.g., “pen,” “towel”, “brick”, etc.). Participants were instructed
to be creative, thereby encouraging responses of quality over quantity, thus making the
scores valid indicators of individual difference as the participants were focused specifically
on creative responses rather than providing a sheer quantity of responses [59,60]. Responses
provided by the participants were rated by three independent raters (trained research
assistants), using the subjective scoring method [59,61], an approach grounded in the
consensual assessment technique of creativity assessment [62]. Three raters were trained
to score responses for creative quality, using a 1 (not at all creative) to 5 (very creative)
scale (Appendix A.2). This rating score was averaged across raters to yield a single rating
for each participant. This rating is referred to as ‘creativity rating’ in subsequent analyses
and discussion.

2.4.4. Employee Engagement in Sustainability

The sustainability engagement index (SEI) was developed by the NEEF and was pub-
lished in their 2017 report [1]. The SEI was created through discussions with corporate
thought leaders, who included individuals from Baxter, Duke Energy, Genentech, Interface,
PwC, SAP, and Spectrum Brands, regarding drivers for sustainability engagement and
its relationship with employee engagement as traditionally defined by HR departments.
The purpose of developing this index was to bridge the disconnection between HR and
sustainability practitioners’ definition and means of measuring employee engagement.
Sustainability practitioners describe “employee engagement” as the ability to motivate
employees around sustainability goals and further their sustainability programs, mea-
suring impact anecdotally or by the quantity of volunteer hours or dollars donated. HR
professionals, on the other hand, describe employee engagement in terms of employees’
emotional commitment and discretionary effort, which is typically measured via an index
approach using employees’ answers to survey questions such as whether employees would
recommend the company as a great place to work or how proud they are to work at the
company. The SEI is a novel yet crucial concept, as it enables the tracking of year over
year performance and allows comparison among companies. The SEI is a 5-item measure
rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree) and consists of
the following five questions, which were adapted for the training participants’ post- and
4-week retention survey to measure the effect of the biomimicry training intervention. This
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adaptation was completed by replacing the terminology of ‘sustainability engagement
opportunities’ with ‘biomimicry training’, captured in italics below.

1. Sustainability engagement opportunities/biomimicry training available at my company
demonstrate practices that can be incorporated into my daily job activities.

2. Sustainability is critical to the future success of my company.
3. The sustainability engagement opportunities/biomimicry training available at work en-

hances my job satisfaction and overall feelings about the company.
4. In my opinion, my company’s sustainability engagement opportunities/biomimicry train-

ing enhances our brand in the community.
5. The sustainability engagement opportunities/biomimicry training available at my company

demonstrate practices that can be incorporated into my personal life.

The SEI is not an empirically validated measure; therefore, statistical analysis was
not completed given that firm conclusions cannot be drawn without prior validation, and
the validation of the SEI was not the purpose of this study. Alternatively, the results are
discussed qualitatively by comparing percent differences between the training and no-
training group across the time scale for each individual item so as to be consistent with
the NEEF 2017 report. Although there are several caveats to using this measure, it was
deemed valuable to include in this study for several reasons: (1) it specifically addressed
the overlap between HR and corporate sustainability that this study was targeting, (2) face
and content validity was strong given the corporate setting, (3) the survey has been widely
used by Fortune 500 companies representing over 100,000 employees [1], (4) it followed
the same survey format as the several other instruments being implemented in this study,
and (5) it was recommended by the company within which this study was conducted as an
instrument they wished to implement.

3. Results

Mixed-model repeated measures ANOVAs (JMP 16 Pro) were used to test for treatment
effects. A visual inspection of normal probability plots was used to verify assumptions of
ANOVA. Treatment had two levels (training and no-training) and time had three levels
(pre-, post-, and 4-week (post-intervention) surveys). A significant effect of time indicates
differences among time points measured. All employees from both groups completed
both the pre- and the post-survey measures (N = 20 for the no-training group, N = 30
for the training group), and 3 employees from each group did not complete the 4-week
retention survey.

3.1. Intrinsic Motivation

The Intrinsic Motivation Inventory scale showed an internal reliability of α = 0.932
(Cronbach’s alpha = 0.932). A mixed-model repeated measures ANOVA of the whole
measure, combining the subscales of interest and enjoyment and value and usefulness,
revealed a marginally non-significant effect of treatment (p = 0.0552) with a significant effect
of time (p = 0.0004, η2 = 0.163) and interaction (p = 0.0006, η2 = 0.152) (Table 3, Figure 1).
Post hoc analysis via Tukey HSD Pairwise comparisons showed several indications that
the biomimicry training group showed a significant increase in overall intrinsic motiva-
tion compared to the no-training group (p ≤0.0001), which was maintained over time
(p ≤ 0.0001).

Table 3. Repeated measures ANOVA results for the Intrinsic Motivation Inventory.

Source DF F Ratio p Effect Size (η2)

Treatment 1 3.859 0.0552
Time 2 8.677 0.0004 * 0.163

Treatment x Time 2 8.004 0.0006 * 0.152
* Statistically significant result.
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Figure 1. Intrinsic Motivation Inventory mean score.

3.1.1. Interest and Enjoyment (IE) Subscale for Intrinsic Motivation

A mixed-model repeated measures ANOVA showed a significant effect of treatment
(p = 0.0267, η2 = 0.097), time (p = 0.0001, η2 = 0.183), and an interaction effect (p = 0.0023,
η2 = 0.127) (Table 4 and Figure 2). Post hoc Tukey analysis showed that the group partici-
pating in the biomimicry training showed a significant increase in IE score compared to the
control group (p ≤ 0.0001), which was maintained after 4 weeks (p ≤ 0.0001).

Table 4. Repeated measures ANOVA results for the Intrinsic Motivation Inventory subscale interest
and enjoyment.

Source DF F Ratio p Effect Size (η2)

Treatment 1 5.220 0.0267 * 0.097
Time 2 9.993 0.0001 * 0.183

Treatment xTime 2 6.525 0.0023 * 0.127
* Statistically significant result.

3.1.2. Value and Usefulness (VU) Subscale for Intrinsic Motivation

A mixed-model repeated measures ANOVA showed no main effect of treatment
(p = 0.1465), but there was a significant effect of time (p = 0.0102, η2 = 0.098) and an in-
teraction effect (p = 0.0017, η2 = 0.134) (Table 5 and Figure 3). Post hoc Tukey analysis
showed that the biomimicry training group had a significant increase in value and use-
fulness (p ≤ 0.0001) compared to the no-training group, and this was sustained over time
(p = 0.0004).

Table 5. Repeated measures ANOVA results for the Intrinsic Motivation Inventory subscale value
and usefulness.

Source DF F Ratio p Effect Size (η2)

Treatment 1 2.178 0.1465
Time 2 4.830 0.0102 * 0.098

Treatment x Time 2 6.874 0.0017 * 0.134
* Statistically significant result.
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Figure 2. Mean scores for the Intrinsic Motivation Inventory subscale interest and enjoyment.
* Statistically significant result.

Figure 3. Mean scores of the Intrinsic Motivation Inventory subscale value and usefulness.

3.2. Connectedness to Nature

The connectedness to nature scale showed an internal reliability score of α = 0.875
(Cronbach’s alpha = 0.875). A mixed-model repeated measures ANOVA showed a non-
significant effect of treatment (p = 0.8598), time (p = 0.5440), and the interaction between
the two (p = 0.5253). All scores remained close to the midpoint of the scale with a mean
score of approximately 3.5 at all measurement time points (Figure 4).
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Figure 4. Connectedness to nature mean scores.

3.3. Alternative Use Test of Divergent Thinking

We estimated inter-rater reliability, which resulted in a coefficient alpha of 0.996. A
mixed-model repeated measures ANOVA showed no main effect of treatment (p = 0.1800)
or interaction (p = 0.3911), but there was a significant effect of time (p ≤ 0.0001). The
alternative use test resulted in mean scores that were below or near the mid-point of the
scale ranging from 2.3 to 2.7 across both groups and all measurement time points. Post
hoc Tukey analysis showed that both groups showed a significant increase in divergent
thinking score (p = 0.0031 and p ≤ 0.0001, biomimicry training group and no-training
group, respectively), which was sustained over time (p = 0.0062 and p < 0.0091, η2 = 0.254,
biomimicry training group and no-training group, respectively) (Table 6, Figure 5).

Table 6. Alternative use test results of the mixed-model repeated measures ANOVA.

Source DF F Ratio p Effect Size

Treatment 1 1.853 0.1800
Time 2 414.633 <0.0001 * 0.254

Treatment x Time 2 0.949 0.3911
* Statistically significant result.

Figure 5. Alternative use test mean scores.
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3.4. Sustainability Engagement Index

To allow for easier interpretation of the results across SEI items and to measure
time points and maintain alignment with the NEEF 2017 report, the data were organized
as follows. All positive responses (agree and strongly agree) were summed to give a
representation of the study participants’ agreement with each survey question at the pre-
intervention time point (Figure 6). The percent changes in positive responses for each
question were calculated from the pre- to post-survey (Figure 7) and from the post- to the
4-week retention survey (Figure 8). The percent change of positive responses was calculated
by subtracting the percent of positive responses of the later time point from the previous
time point, and this was completed for each question and study group.

Figure 6. Sustainability engagement index percent positive scores at the pre-intervention stage.

Figure 7. Percent change in positive responses for the sustainability engagement index items from
the pre- to the post-intervention measurement time points.
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Figure 8. Percent change in positive responses for the sustainability engagement index items from
the post- to the 4-week post-intervention measurement time points.

This pre-intervention time point analysis was completed to understand the level of
sustainable engagement of study participants prior to the biomimicry training intervention.
The biomimicry training was advertised to all participants as general training to understand
the biomimicry design approach with an opportunity to apply learning to a problem
statement relevant to their current job duties; it was not advertised as a sustainability
professional development training opportunity. This was not an intentional feature of
the study design. However, analysis at the pre-intervention stage provides insight into
how R&D employees perceive the relationship between biomimicry and sustainability
and the potential of biomimicry training to reach employees that might be less engaged in
sustainability through innovation.

When comparing the two groups, the non-training group scored higher on the SEI than
the training group. Compared to the training group, the no-training group more positively
scored (selected agree or strongly agree) question 2 (future success of company, 85% vs.
60%), question 4 (enhance brand in community, 90% vs. 67%), and question 5 (transfer to
personal life, 85% vs. 60%) (no-training vs. training, respectively). A similar percentage
of participants from both groups positively scored question 1 (transfer to professional life,
65% vs. 60%, no-training vs. training), and a slightly higher percentage of the biomimicry
training group positively scored question 3 (job satisfaction, 45% vs. 53%, no-training
vs. training).

Overall, this demonstrated that employees are engaged in sustainability opportunities
at work and either agree or strongly agree that such initiatives can be incorporated into
their personal and professional lives (question 1 and 5, respectively, with 72% of study
participants scoring these questions positively), is critical to the future success of the
company (61% of participants scoring question 2 positively), and enhances the company
brand in the community (77% of participants scoring question 4 positively). For question 3
regarding the ability of sustainability engagement opportunities at work to enhance job
satisfaction and overall feelings about the company, 49% of study participants either agreed
or strongly agreed with this statement.

At the post-intervention measurement time point, the percentage of participants that
positively scored questions related to transfers into personal life (qt 1 and 5), the future
success of company (qt 2), and enhancing the brand in the community (qt 4) increased
for the biomimicry training group compared to the no-training group, which decreased,
(question 1 (−2% vs. + 9%), 2 (−1% vs. + 2%), 4 (−11% vs. +20%), and 5 (−6% vs. +6%),
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(no-training vs. training group, respectively)). Question 3 in relation to job satisfaction
increased for both the no-training group (+18%) and the biomimicry training group (+9%).

After 4 weeks, a retention survey was completed; positive responses for several
questions remained stable from the post-measurement time point across both groups, e.g.,
questions related to transfers to professional life (qt 1, +2% vs. −2%), the future success of
the company (qt 2, −2% vs. +1%), and job satisfaction (qt 3, −4% vs. +1%) (no-training
vs. training, respectively). Question 4, regarding the ability to enhance the company
brand in the community, was also relatively stable for the no-training group (+3%) but the
biomimicry training group decreased in positive responses by 16%. Finally, for question 5,
regarding the ability to incorporate practices learnt at work into one’s personal life, both
groups decreased their positive responses: −14% vs. −10%, no-training vs. training
group, respectively.

3.5. Correlation Table

Descriptive statistics, correlations, and reliabilities for the study variables are presented
in Table 7, highlighting that several of these instruments are positively correlated although
measuring a diversity of constructs. Sustainable engagement and intrinsic motivation were
moderately positively correlated (r = 0.48), and both were weakly positively correlated with
connectedness to nature (r = 0.32, r = 0.30, respectively). The alternative use test, a measure
of cognitive creative ability, was very weakly negatively correlated with connectedness to
nature and intrinsic motivation instrument and was very weakly positively correlated with
sustainable engagement (r = −0.01, r = -0.01, r = 0.04, respectively).

Table 7. Means, standard deviations, and Pearson correlation matrix.

Measures M SD 1 2 3 4 5 6

1. Gender 1.60 0.49
2. Age 2.90 0.68 −0.24
3. Alternative Use Test 2.48 0.33 0.18 −0.16 (0.39)
4. Connectedness to
Nature 3.48 0.57 0.09 0.25 −0.01 (0.12)

5. Intrinsic Motivation
Inventory 3.87 0.65 0.16 −0.23 −0.01 0.30 * (0.21)

6. Sustainability
Engagement Index 3.77 0.71 0.12 −0.09 0.04 0.32 * 0.48 * (0.13)

* p < 0.001.

4. Discussion

Overall, the current study demonstrated that biomimicry training can improve the
intrinsic motivation of employees. This is critical, as intrinsic motivation is an essential
pre-cursor to engagement and sustained behavior change [9,10], and the goal of training
is to produce permanent cognitive and behavioral changes [63,64]. Therefore, in relation
to sustainability programming, the goal is sustained pro-environmental behavior, a goal
shared by many other domains given our current climate crisis. Sustained behavior change
is dependent upon the motivation of an individual to engage in that behavior driven by
interest and satisfaction derived from the action itself, rather than external rewards or
incentives; this is intrinsic motivation [65]. The current study demonstrated that partici-
pants who received training in biomimicry had significantly improved intrinsic motivation
compared to pre-training levels and significantly higher intrinsic motivation compared to
those who did not participate in training across both subscales used, interest and enjoy-
ment and value and usefulness. Biomimicry, innovation inspired by biological strategies,
provided R&D participants with a unique opportunity to integrate their own interests and
hobbies into their work in a relevant way through design and innovation. Hobbies such as
watching nature documentaries, hiking, and visiting biological institutions such as zoos and
natural history museums are several approaches that biomimicry practitioners engage in to
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explore biological systems for design solutions. The ability to engage in such a diversity
of approaches provides autonomy to practitioners within the process, which is known to
increase enjoyment and satisfaction in work [9,65], a traditional HR metric for employee
engagement. This is supported by participants’ open comments stating that through the
biomimicry training “I feel like I am incorporating biology back into my work life, which I
appreciate”, with another stating that “it is fulfilling to see how we can incorporate what
we are doing into part of the broader picture”, and other participants stating, “it does make
me feel more satisfied to known I am impacting the environment in a positive way”.

Practitioners also valued the biomimicry training for its ability to promote design inno-
vation, environmental sustainability, and systems thinking. This was stated in participants’
open comments sharing that the biomimicry approach “is another tool to think differently
about problems and promote sustainability” and that “understanding the science behind
nature is critical to unlocking applications to the problems to be solved”. Another partici-
pant added that the biomimicry training “helps to get in the habit of thinking outside the
box and getting ideas from unlikely places”, while another stated “biomimicry provides
close loop thinking” and “we can utilize this to decrease our carbon footprint”. This is
a critical result, as it demonstrates the credibility and practicality of biomimicry, which
are essential motivators to transfer training into actual job duties [4]. It also shows how
biomimicry training can be directly relevant to employees across a diversity of business
areas, innovation, R&D, sustainability, HR, and potentially others.

The potential of biomimicry to promote employee engagement in sustainability was
supported qualitatively by the percentage of participants’ positive responses for all items
within the SEI increasing for the biomimicry training group, while all but one item either
decreased or remained stable for the no-training group (Figure 7) [1,3]. The one item that
did increase for the no-training group was in relation to job satisfaction, which increased by
18% compared to the training group, which increased by 9%. This would suggest employees’
general satisfaction with their job and overall feelings about the company. However, the
doubled increase for the no-training group could suggest that the training groups’ exposure
to the biomimicry training sparked a realization regarding the lack of opportunities for
employees to engage in sustainability in a way that is relevant to their job function. Hence,
both groups scored their job satisfaction positively; however, the larger increase in positive
responses came from the no-training group. Further research is required to substantiate
this claim. The SEI item of specific importance was the relevance of the biomimicry training
to be incorporated into an employee’s professional and personal life, which is recognized
as the most effective way to increase employee engagement in sustainability [3,66,67].
Biomimicry was also in alignment with traditional sustainability engagement opportunities
in its ability to enhance job satisfaction and overall feelings about the company, with over
60% of participants in both groups having a positive response to this statement at the
post-measurement time point. The ability of biomimicry training to enhance company
brands in the community showed the most substantial increase in positive responses at the
post-measurement time point, increasing by 20% for the biomimicry training group and
decreasing by 11% for the no-training group. This was an unanticipated positive result
for the biomimicry training, which brought attention to the potential communicative and
marketing value of biomimicry, especially within a corporate setting. Consumers’ nature-
based values have been identified as having the most positive influence on consumers’
support for sustainable businesses and products [68]; therefore, biomimicry practice and
product development could be a promising sustainable marketing strategy to enhance the
company brand in the community. The ability of biomimicry to enhance several business
units beyond sustainable innovation to include marketing and HR is vital, as it provides
justification for a corporate audience to implement biomimicry as a credible job-specific
employee training and engagement program focused on overall corporate sustainability
goals rather than just sustainable product development.

Intrinsic motivation has also been positively correlated with creative performance [69],
while exposure to natural environments has been demonstrated to promote creative cog-
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nitive styles [22,24]. This unfortunately was not supported in the current study. The
divergent thinking measure, the alternative use test, remained at the mid-point of the scale
for both groups across all three-time points. The same was observed for study participants’
connectedness to nature scores, which were just above average yet remained stable for both
groups across all three time points. Given the virtual nature of the study, due to COVID-19
restrictions, the lack of effect on participants’ creative performance and connectedness to
nature result was not surprising, yet it does pull into question the relevance of current
corporate biomimicry training practices, which this study reflected to a degree. Currently,
corporate biomimicry implementation and training is primarily focused on solving a spe-
cific R&D design challenge or problem statement. Perhaps the exploration of biological
systems primarily for ideation or solution stimulus does not create a deep understanding of
fundamental biological principles; rather, it only creates a surface-level connection between
practitioners and the natural world. Constricting the biomimicry approach in this way may
not be the most effective format to reconnect practitioners with the natural world to pro-
mote sustained pro-environmental behavior [18–21]. Research has shown that information
provision is associated with action, meaning that individuals who are more knowledgeable
about environmental issues are more connected to nature and show greater intention to
engage in pro-environmental action [13]. Therefore, providing this fundamental biology
education prior to biomimicry practice has the potential to foster a deeper understanding of,
respect for, and therefore connection with the natural world. This could be accomplished
in several ways that would not only be beneficial to biomimicry practitioners but also
to the innovation process itself. Initial training can be given in fundamental biological
principles either generally, from fields such as evolutionary biology, ecology, biodiversity,
etc., or principles more relevant to the design challenge of interest, perhaps including
biomechanics, biomaterials, thermal systems, biochemistry, etc. By acquiring fundamental
biological knowledge, the learning curve to understand the R&D challenge from a bio-
logical perspective, the potential of certain biological solutions, and the environmental
viability of design concepts could be drastically reduced. Overall, this would create a
deeper understanding and appreciation for the natural world while expediting the design
process. Practitioners could also collaborate with biological institutions from universities to
natural history museum, zoos, botanical gardens, etc. Working in partnership with expert
biologists and curators would increase the accuracy of the biological model identified and
the abstraction of design strategies, vital steps for successful biomimicry innovation. Such
collaborative partnership also provides the opportunity for participants to be immersed in
natural settings with access to biological models and artifacts; this physical and cognitive
immersion in a natural setting could be the missing link to create positive human–nature
interactions while increasing employee engagement. Although this approach would re-
quire additional resources, the potential for sustainable innovation would be increased by
connecting R&D practitioners to biological experts and physical models.

5. Limitations and Future Research

There were several limitations to the original intention of this study given the COVID-
19 pandemic. The original intention for this study was to engage participants in immersive
experiences exploring natural systems to identify potential biological solutions. This
was adapted to be completed virtually, which added complexity to both the training
development, delivery, and implementation process. Although past research had shown
that virtual exposure to natural stimulus can increase connectedness to nature [58,70], this
was unfortunately not demonstrated in this study. While participants within the training
group were encouraged to get outside and physically explore natural systems, due to the
virtual nature of the study and closures of biological institutions such as zoos, natural
history museums, botanical gardens, etc., the degree of natural exposure could not be
managed or controlled. General weather constraints may have also been a limiting factor,
as the study was postponed from a summer to a winter completion date to provide time to
adapt training materials to a virtual platform.
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Due to the virtual nature of the biomimicry training and employee stress and un-
certainty with the new work-from-home scenario, the decision was made to condense
the training to a video tutorial and two 3 h sessions. This may have been too restricting
and detrimental to the study, given that the study population was primarily biomimicry
novices. Although training participants were encouraged to reach out to the lead author
(S.J.M.) with any questions or for further discussion, this option was not implemented
by any study participant. Therefore, training participants not only had limited physical
immersion within a natural setting, but they also had no physical in-person contact, were
not guided through the training material, and were not provided the opportunity to discuss
key concepts with peers, unless on personal time. Thus, training participants were met
with a steep learning curve to understand the biomimicry design approach itself, followed
by the exploration of biological literature and materials. The brevity of the innovation
sessions, 3 h to explore biological models and 3 h to develop concepts, may have also
been too restrictive given the complexity of group work, brainstorming, and ideation in a
virtual setting.

Beyond technological complexities, the lead author (S.J.M.) assumed that these brief
sessions to ideate on a specific R&D problem statement did not provide adequate time or
content for training participants to explore natural systems in enough depth to affect their
connectedness to nature. Additionally, corporate audiences are often under-represented
within academic research due to limited access and confidentially constraints, with most
sample populations consisting of students or volunteers. Therefore, the lead author (S.J.M.)
was concerned that the connectedness to nature scale, given its foundation in psychology,
did not directly correlate with corporate language regarding environmental responsibil-
ity and stewardship. Given the static nature of the scale items, the terminology was not
altered in the current study; therefore, future research implementing an instrument with
a corporate-orientated vernacular may be better received by a corporate audience. Ad-
ditionally, this study demonstrated that the sustainable engagement index is a valuable
tool producing informative results given the current corporate sustainability structures
traversing HR and sustainability departments. Therefore, future work to validate this tool
would be highly valuable to the advancement of corporate sustainability practices.

Although outlined as a limitation of the study, the virtual nature of this training
provides a unique perspective of the positive impact of practitioners’ engagement with
biomimicry and the natural world in a virtual manner. This provided a strong foundation
for future research to explore the positive psychological potential of biomimicry exposure
through a physical immersion in the natural world. Therefore, future research conducting
a similar training experience in person with R&D employees with a specific focus on im-
mersion in natural settings would be beneficial to better explore the potential psychological
benefits of biomimicry training. It should also be noted that correlations between self-report
measures and actual behavior can be quite modest. Therefore, future research measuring
specific behavior changes would be advised. Further work is also warranted to explore the
generalizability of the results found. For example, inferences drawn from interventions
such as the biomimicry training offered to participants in this study would be strongest
from a complete randomized design for assigning participants, but strategies to accomplish
this in a corporate setting will continue to be challenging. This study also made several
unique theoretical connections to a diversity of other domains such as marketing and
human resources. Future work across these domains and the intersection between such
and biomimicry would be a significant contribution to advance the field of biomimicry
adoption and implementation within a corporate context.

6. Conclusions

In conclusion, the purpose of this study was to explore to the potential of biomimicry
as job-specific training to intrinsically motivate R&D employees to reconnect with nature,
promoting creative thinking and engagement in sustainability. Although not demonstrated
in this study, this study outlined the theoretical basis for biomimicry, as a job-specific
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sustainability training opportunity, to increase employee’s connectedness with nature,
fostering pro-environmental attitudes and behaviors [18–20,71] that could potentially create
a more eco-centric-values-based corporate culture. Such a corporate culture is not only
critical to the success of corporate sustainability goals but is also critical to attract and
retain talent, especially among the incoming eco-conscious generation. However, the
study results did show that biomimicry, as a job-specific professional development training
opportunity, is intrinsically motivating to R&D employees and has the potential to create
positive change across a diversity of departments within a corporate environment beyond
its traditional innovation value. Biomimicry can be valued as a design approach to enhance
sustainable innovation but also as a sustainable marketing campaign to increase employee
engagement in sustainability, strengthening retention and recruitment, advancing corporate
sustainability goals, and, as a result, the company’s bottom line [67].

This study also provides an adaptable procedural template and justification for orga-
nizations to experiment with biomimicry, illustrating its potential to create positive change
across several business units.
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Appendix A

Appendix A.1. Participant Survey. All Study Instruments Embedded

Demographics (Only Asked in Pre-Survey for Both Treatment Groups)

Gender
Female
Male

Age

17 and Under
18–29
30–49
50–64
65+

Highest Level of Education
College grad
Some graduate work
Graduate degree

Degree Earned Open Comment
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All remaining questions were asked across all three time points Pre-, Post-, and 4-Week surveys for both treatment groups.

Subject Code:
Please create a unique four digit code which will be used as your identifier to cross
reference your survey responses.

X X X X

Alternative Use Test

To start we are going to test your creative brain power through a little game. For this task,
you should write down all the original and creative uses that you can think of for a common
item, that you’ll be given. Certainly, there are common, unoriginal ways to use this item; but
for this task, write down all the unusual, creative, and uncommon uses you can think of.
You’ll have two minutes, and we’ll complete two tasks.

Stimulus items:
Pre-Survey Images:
a pen and a ping-pong ball.
Post-Survey Images:
a towel and bottle.
4-week Survey images:
a brick and a paperclip.

Connectedness to Nature Scale
Strongly disagree/
Disagree/Neutral/Agree/Strongly
Agree

I often feel a sense of oneness with the natural world around me 1 2 3 4 5

I think of the natural world as a community to which I belong 1 2 3 4 5

I recognize and appreciate the intelligence of other living organisms 1 2 3 4 5

I often feel disconnected from nature (reverse scored) 1 2 3 4 5

When I think of my life, I imagine myself to be part of a larger cyclical process of living 1 2 3 4 5

I often feel a kinship with animals and plants 1 2 3 4 5

I Feel as though I belong to the Earth as equally as it belongs to me 1 2 3 4 5

I have a deep understanding of how my actions affect the natural world 1 2 3 4 5

I often feel part of the web of life 1 2 3 4 5

I feel that all inhabitants of Earth, human and nonhuman, share a common ‘life force’ 1 2 3 4 5

Like a tree can be a part of a forest, I feel embedded within the broader natural world. 1 2 3 4 5

When I think of my place on Earth, I consider myself to be a top member of a hierarchy that
exists in nature
(reverse scored).

1 2 3 4 5

I often feel like I am only a small part of the natural world around me and that I am no more
important than the grass on the ground or the birds in the trees

1 2 3 4 5

My personal welfare is independent of the welfare of the natural world 1 2 3 4 5

Intrinsic Motivation Inventory
No-training group terminology focused on sustainability engagement opportunities across all three time points.
Training group terminology focused on sustainability engagement opportunities for the pre-survey and adapted to focus on
biomimicry training for the post- and 4-week survey.

I very much enjoy the sustainability engagement opportunities/Biomimicry training available at
my company

1 2 3 4 5

I believe these opportunities are of some value to me 1 2 3 4 5

These opportunities do not hold my attention at all (reverse scored). 1 2 3 4 5

I think current sustainability engagement opportunities/Biomimicry training are useful for
design innovation

1 2 3 4 5

I would describe the sustainability engagement opportunities/Biomimicry training available at
my company as very interesting

1 2 3 4 5

I think these opportunities are important to be involved in because they can promote
environmental sustainability

1 2 3 4 5

Throughout these experiences I have thought about how much I enjoy them 1 2 3 4 5

Being involved in these sustainability engagement opportunities/Biomimicry training could help
me be a better systems thinker

1 2 3 4 5

The sustainability engagement opportunities/Biomimicry training are fun to get involved in 1 2 3 4 5

I would be willing to get involved in sustainability engagement opportunities/Biomimicry
training again because it has some value to me.

1 2 3 4 5
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Sustainability Engagement Index
No-training group terminology focused on sustainability engagement opportunities across all three time points.
Training group terminology focused on sustainability engagement opportunities for the pre-survey and adapted to focus on
biomimicry training for the post- and 4-week survey.

Sustainability engagement opportunities / Biomimicry training available at my company
demonstrate practices that can be incorporated into my daily job activities

1 2 3 4 5
(Open comment to elaborate
answer)

Sustainability is critical to the future success of my company
1 2 3 4 5
(Open comment to elaborate
answer)

The sustainability engagement opportunities/Biomimicry training available at work enhances my
job satisfaction and overall feelings about the company

1 2 3 4 5
(Open comment to elaborate
answer)

In my opinion, my company’s sustainability engagement opportunities/Biomimicry training
enhance our brand in the community

1 2 3 4 5
(Open comment to elaborate
answer)

The sustainability engagement opportunities/Biomimicry training available at my company
demonstrate practices that can be incorporated into my personal life

1 2 3 4 5
(Open comment to elaborate
answer)

Appendix A.2. Alternative Use Test: Instructions for Judging Creativity of Answers

Creativity can be viewed as having three facets. Creative responses will generally be high on all
three, although being low on one of them does not disqualify a response from getting a high rating.
We will use a 1 to 5 scale: not at all creative (1) to highly creative (5).

1. Uncommon

Creative ideas are uncommon: they will occur infrequently in our sample. Any response that is
given by a lot of people is common, by definition. Unique responses will tend to be creative responses,
although a response given only once need not be judged as creative. For example, a random or
inappropriate response would be uncommon but not creative.

2. Remote

Creative ideas are remotely linked to everyday objects and ideas. For example, creative uses for
a brick are—far from common, everyday, normal uses for a brick, and creative instances of things
that are round are—far from common round objects. Responses that stray from obvious ideas will
tend to be creative, whereas responses close to obvious ideas will tend to be uncreative.

3. Clever

Creative ideas are often clever: they strike people as insightful, ironic, humorous, fitting, or
smart. Responses that are clever will tend to be creative responses. Keep in mind that cleverness
can compensate for the other facets. For example, a common use cleverly expressed could receive a
high score.
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