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Abstract

The environments where innovation occurs are often as varied as the areas of
endeavors that aspiring innovators could pursue. This systematic review followed the
guidelines of the Campbell Collaboration and PRISMA to consolidate the findings of
74 studies into the Expectancy-Value-Cost motivation theoretical framework as a
means of usefully isolating for decision-makers the environmental factors that impact
the motivation to innovate. The results of this review reveal that additional study of
interdisciplinary samples is needed to gather deep narrative and case-driven data
that considers the experiences of innovators in addition to organizations. Leaders,
including decision-makers, teachers, and supervisors, can set a precedent for their
learners and workers to use their past experiences and to feel safe to take intelligent
risks and make reasonable mistakes in pursuit of innovating. Ensuring that project
teams have a mix of experiences and backgrounds can make for more productive
collaborations. Proactively addressing costs can increase workplaces’ psychological
safety and stability, which enables workers and learners to better focus on the
endeavors at hand. The articles’ evaluation illustrates that conversation about
innovation promotion is dominated by business, which reduces the opportunity to
learn from other innovation-driven disciplines or take truly interdisciplinary
approaches.

Keywords: Innovation, Environment, Motivation, Expectancy-value, Innovation
education, Systematic reviews, Interdisciplinary approaches

Introduction

Innovation has diverse conceptualizations and foci in different contexts, such as gener-
ating wealth through ideas driven by entrepreneurship in business settings and apply-
ing creativity in psychology (Baregheh et al, 2009; Carayannis et al, 2018). The
amorphous meaning of the word causes problems with a unified definition of
innovation for society and knowing who exactly innovators are and what can be done
to support them (Arafeh, 2015; Johannessen et al., 2001; Nager et al., 2016; Soleas,
2018; U.S. Department of Education, 2014). Therefore, it is important for society’s pro-
gression that students, workers, and leaders (henceforth all referred to as learners) live
and work in environments supportive of their innovating. These environments are
often as varied as the areas of endeavors that aspiring innovators could pursue. This
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article aims to consolidate the available knowledge in the literature to comprehensively
identify the ways that environment can contribute to the motivation to innovate. It
does so through a systematic review methodology and uses the Expectancy-Value-Cost
Theory framework (Barron & Hulleman, 2015) to organize the findings to comprehen-
sively answer the research questions.

Expectancy-Value-Cost Theory (EVC) is a motivation framework that conceptual-
izes the motivation to complete a task as an interaction of the factors that make it
more likely arrayed against those that actively detract from the motivation to
complete the task in question. Expectancies (e.g., built expectations of success, per-
ceived self-efficacy, and acquired confidence) and the subjective task values (inter-
est, fulfillment, utility) are the promotive factors, while “perceived costs” are the
hindering factors that make it less likely that a task is completed such as stress, fi-
nancial considerations, external pressures, and the implications of failing at the task
(Flake et al., 2015).

This dynamic presents an opportunity to ascertain the characteristics of working and
learning environments that influence the motivation to innovate. For instance, what
learning or work environments increase the confidence of learners for innovating?
What structural or environmental factors can reduce the costs of innovating to the
point where more learners are willing to give it a try? This two-pronged approach of
evaluating the literature offerings on both innovation-promotive and hindering motiv-
ation factors would provide an interdisciplinary view of the environmental factors that
could make innovation more likely and approach hindering factors that need to be
addressed.

Systematic reviews are structured literature reviews where researchers retrieve all
available evidence on a given topic; they synthesize, categorize, and appraise all the ac-
tual knowledge pertaining to a topic of inquiry (Heyvaert et al., 2013; Liberati et al.,
2009; The Campbell Collaboration, 2017). In this case, the review sought all articles
through an EBSCOhost all database search on environmental for promoting individuals’
capacity to innovate. A systematic review is an ideal methodology for consolidating
knowledge from a varied range of disciplines (Liberati et al., 2009; The Campbell Col-
laboration, 2017), albeit an uncommon one in a domain with as much interdisciplinary
interest as motivating innovation, which has made disciplinary siloing a far more aca-
demically comfortable outcome (Soleas, 2020).

Methodology

In searching, collecting, and reviewing literature for this study, the Campbell Collabora-
tion’s protocols (The Campbell Collaboration, 2017), as well as the PRISMA Statement
for systematic reviews (Liberati et al., 2009), were closely followed to ensure that the re-
quired information was provided for rigor and replicability such as databases searched,
search terms, and the dates when searches were conducted. In this case, the registered
systematic review (osf.io/up83s) consolidated and analyzed empirical studies through
an EBSCOhost all database search of peer-reviewed scholarly contributions (books, arti-
cles, chapters, peer-reviewed conference proceedings) about the environments, which
includes context, cultural, and situational factors, guided by the following research
questions:


https://osf.io/up83s
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1. What does the existing literature tell us about environments that motivate and

sustain human innovative behavior?

a. What is found in the literature about environments that build expectations of
success and self-efficacy of individual innovative behavior?

b. What is found in the literature about environments that build subjective task
values for individual innovative behavior?

c. What is found in the literature about environments that mitigate the perceived
costs of individual innovative behavior?

Specific consideration was given to the design of environments that build human expect-
ancies and help mitigate the perceived and unperceived costs or risks of innovative behav-
ior. This systematic review followed an all database (#=375) search through EBSCOhost
initially performed on January 2, 2018, and expanded upon on April 6, 2019, in addition to
Google and Bing search engine use. The latter review captured all the previous review con-
tributions but with the benefit of additional articles published in the elapsed time.

A challenge with the current literature on innovation and a key reason why a system-
atic review is necessary is the nebulous and often conjectural ideas defining and
explaining innovators’ motivation. Innovation is deeply entangled with concepts such
as invention, entrepreneurship, and novelty (Carayannis et al, 2018; Weisenfeld &
Hauerwaas, 2018). To manage this issue, only empirical studies specific to innovation,
with human participants that examined individuals’ motivations as a unit of analysis,
were included. Additionally, only English-language articles and articles with verified
English-language translations were considered. There were no restrictions on the years
of included studies, with the earliest studies dating back to 1967 and the most recent
published in early 2019.

Similarly, when contacting authors of the included papers for additional sources to
consider, there were no date-of-publication restrictions. Seventy-eight studies from out-
side the database search were obtained this way, while an additional 64 studies were
found to be already included in the search and removed as redundant. Database search-
ing was concluded on May 6, 2019, and the last of the article-yielding author replies
was retrieved by May 8, 2019 (Fig. 1).

Search strategy
In Abstract AND Paper: Innovat* AND (Motiv* OR Promot* OR Support*) AND (en-
viron* OR climat* or context*). Related word substitutions are allowed.

As secondary search procedures, Google and Bing were also searched using an analo-
gous process with Boolean search code operators. The authors’ email addresses were
extracted, and these authors were contacted, resulting in 111 previously undiscovered
prospective studies after eliminating redundant duplicates.

Research assistants were employed to facilitate the screening process by abstracts and
titles. Study reviewers operated in dyads. Each member did independent reviews of
each abstract and title by deciding whether they would be relevant and within the in-
clusion criteria. Each abstract and title was therefore reviewed twice to adjudicate inclu-
sion or exclusion (Fig. 2). Disagreements were resolved through the study being
included in the full paper review to avoid removing a potentially eligible study. Cohen’s
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Identification of Studies Screening

¢ 15617 peer reviewed studies and grey #4419 studies screened after duplicates, content or
literature identified through database participant irrelevant, and non-English Language studies
searching and grey literature through removed
search engine data scraping #4193 Studies excluded by title and abstract identified as
*111 additional studies found through content irrelevant, non-empirical design, or non-human
author consultation participants.

226 full papers retrieved for the study

Eligibility Included
® 74 studies included in
systematic synthesis

0226 full-text studies assessed for eligibility

*152 full-text studies excluded for insuficient content relevance (e.g. only
discussing motivation for organizations to innovate rather than the people
in the organization) or non-empirical methodology (conceptual or
theoretical papers without participants)

Fig. 1 Flow of information in this systematic review study
- J

Kappas were calculated using the tabulated data in the aggregate review (see Table 1).
The Kappa value (0.895) indicates very good agreement among the reviewers. Two
hundred twenty-six studies were full-text reviewed, of which 78 final studies were
assessed to be fully eligible for inclusion in findings extraction.

Findings were extracted from the final papers using qualitative data analysis software,
Atlas.ti v8.0. In this way, salient hypotheses, methodologies, findings, conclusions, par-
ticipant data, and other articles for consideration were isolated from the full-text PDFs.
From the methodology, the paradigm (e.g., qualitative, quantitative, or mixed-
methodology) and tradition (e.g., case study, experimental design, or pre-post-test) were
isolated and extracted.

A few authors appeared on two manuscripts; however, these were very few and far be-
tween. There were no discernible patterns in the home institution of authors beyond a
distinct prevalence of western institutions such as those in North America and Europe
and far fewer from Africa, South America, and Asia, though we note that in recent years
this trend is no longer quite as true. However, in terms of journal distribution of included
articles, Frontiers in Psychology (5), Product Information Management (4), Occupational
and Organization Psychology (2), Creativity Research Journal, Creativity and Innovation
Management (2), Research Policy (2), and Industrial Marketing Management (2) were the
only journals to have more than one article included in this synthesis.

Literature search

eDatabases: EBSCOhost (all databases),and Google Scholar
eGrey Literature Search: Google and Bing search engines

Articles
Search Results screened on

. ) . ) Combined SPd basis of title
sLimits: English-language or reputable translations available, (n=15617) andiabstrace

empirical papers, with human participants (n=4419)

Manuscript review Full Text Full Text
and application Papers Papers
inclusion criteria excluded included .

(n=226) (n=152) (n=74) included papers

Articles
SEV[T I —>
(n=4193)

Methodological
breakdown of

Fig. 2 Flow diagram of the study selection
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Table 1 Screening phase: review of titles and abstracts—relative agreement as indicated by
Cohen'’s Kappa

Aggregate Kappa = 0.895 99.07% agreement

Reject  Keep  SE of Kappa = 0016 91.13% of the agreement could be explained by chance
Reject 4193 18 95% Cl = 0.864 to 0.927
Keep 23 185 Rated as very good

Business workers and employees were the most common study participants (41.9%),
followed by service consumers (17.6%), business leaders (13.5%), students (10.8%), en-
trepreneurs (8.11%), teachers (4.05%), higher education faculty (1.35%), libraries
(1.35%), and astronauts (1.35%) (see Table 2 for a complete listing of studies by partici-
pant type). Many studies examined managers’ or leaders’ activities as crucial for pro-
moting the innovative behavior of other workers. For simplicity’s sake, the term leader
will be used for individuals who influence subordinate, worker, or learner groups in
their care. In the case of schools, leaders would be those leading classes, namely,
teachers and administrators.

When comparing the results of analyzing articles by discipline, the disciplinary break-
down of articles mirrored the findings of Soleas (2018), including the disproportionate
representation (55.3%) of innovation conceptualized in from business disciplines such
as economics, management, and entrepreneurship compared to public sector studies
(17.6%), construction and engineering (9.5%), and small minorities from primary and
secondary education (6.8%), psychology (5.4%), higher education (4.1%), and design
(1.3%) (see Table 3 for a complete study listing by discipline).

The vast majority of studies in the sample were quantitative (75.7%), with quali-
tative as a sizable minority (18.9%), and mixed method studies as the rarest (5.4%)
(see Table 4 for a complete study listing by methodology type).

In terms of research design, surveys were by far the most common design (63.5%),
followed by case studies (12.2%), meta-analyses (8.1%), interviews (8.1%), experimental
and quasi-experimental designs (6.7%), and then sequential explanatory mixed methods
(1.35%) (see Table 5 for a complete listing by design.)

Expectancies in the literature: can | do this?

Innovation stands as an interesting case for EVC as the factors that might potentially
motivate innovation are numerous. In terms of the expectancies (self-efficacy and effi-
cacy expectancies; see Bandura, 2001; Wigfield, 1994), persons who see themselves as
potentially able to innovate because of an acquired efficacy or confidence should hold a
higher expectation of being able to innovate and thus become more invested in the task
of innovating. Indeed, EVC and expectancies as a construct have been much clarified
by Bandura’s works in explaining the role of self-efficacy (Bandura, 1986, 2001, 2006).
Higher investment in the task results in a higher degree of motivation sourced from
the self-held conviction that the individual can innovate. An expectancy of success be-
gets well-being, which begets further expectancy of success in innovation and else-
where. Leaders and managers in organizations assigning simpler innovation tasks early
in a program and then building to harder problems according to this logic line should
steadily build esteem and self-efficacy.
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Business employees

1. Aalbers et al. (2013)

2. Aarikka-Stenroos et al. (2017)
3. Amabile (1997)

4. Apergis and Pekka-Economou
(2010)

5. Armstrong et al. (2018)

6. Bergendahl et al. (2015)

7. Bessonova and Gonchar (2017)
8. Chen et al. (2019)

9. Chi et al. (2018)

10. Curran and Walsworth (2014)
11. de Jong and Flowers (2018)
12. Delmas and Pekovic (2018)

13.
14.
15.
16.
17.
18.
19.

Demircioglu and Audretsch (2017)
Ederer and Manso (2013)
Fernandez and Pitts (2011)
Ford (1999)

Galia (2008)

Gopal and College (2011)
Hartmann (2006)

20. Lerner and Wulf (2018)

21. Lettl (2007)

22. Liand Yu (2018)

23. Maria Stock et al. (2017)
24. Minarcine and Shaw (2016)
25. Monge et al. (1992)

26. Montani et al. (2014)

27. Oberg and Shih (2014)

28. Pihlajamaa (2017)

29. van Acker et al. (2018)

30. Vansteenkiste et al. (2005)
31. Wang et al. (2018)

Business leaders

1. Cordero et al. (2005)

2. Hosseini and Narayanan (2014)
3. Hsu (2009)

4. Jermias (2007)

5. Liu and Chan (2017)

6. Lukoschek et al. (2018)

7. Manimala et al. (2006)

8. Naidoo and Sutherland (2016)

9. Weisenfeld and Hauerwaas (2018)

10. Wu et al. (2013)
Teachers

1. Gorozidis and Papaiocannou
(2016)

2. Lam et al. 2010)

3. Messmann and Mulder (2014)
Entrepreneurs

1. Fischer et al. (2019)

2. Griffin et al. (2009)

3. Jiang and Thagard (2014)
4. Shane et al. (2003)

5. Susha et al. (2015)

6. Todt et al. (2018)
Academics

1. Kandiko (2013)
Librarians

1. Koloniari et al. (2018)

Consumers

. Bolderdijk et al. (2018)
. Brandstatter (2011)

. Costa et al. (2015)

. Duverger (2012)

AW oN

5. Fuller et al. (2012)

6. Hasan et al. (2019)

7. Hopkins (2016)

8. Kraft and Bausch (2018)
9

. Mc Fadden and Gorman
(2016)

10. Ng and Feldman (2013)
11. Ozorhon and Oral (2017)
12. Park et al. (2004)

13. Thapa et al. (2015)
Astronauts

1. Brcic (2010)
Students

1. Bastian et al. (2018)
2. Chis et al. (2018)

3. Dietrich et al. (2016)
4. Joy (2004)

5. Kung and Chao (2019)
6. Mack and Landau (2015)

7. Pihie (2007)

8. Reznickova and Zepeda (2016)

Environmental characteristics that build expectancies

Expectancies within the innovation literature were portrayed as being dynamic

across contexts and related to individual demographics and personality at least as

much as to the environment or situation where innovation was to occur (Monge
et al., 1992; Ozorhon & Oral, 2017; Park et al, 2004). The dynamism and rela-
tively differential impact suggest that the current understanding is that there is

not one universal strategy for building the confidence to innovate, but rather that

the environments need to be informed by the motivational dynamics of the indi-

vidual and group at hand.
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Business/management
1. Aarikka-Stenroos et al. (2017)
2. Amabile (1997)

3. Apergis and Pekka-Economou
(2010)

4. Armstrong et al. (2018)

5. Bergendahl et al. (2015)

6. Bessonova and Gonchar (2017)
7. Brandstatter (2011)

8. Bolderdijk et al. (2018)

9. Chen et al. (2019)

10. Chi et al. (2018)

11. Curran and Walsworth (2014)
12. de Jong and Flowers (2018)
13. Delmas and Pekovic (2018)
14. Ederer and Manso (2013)

15. Fischer et al. (2019)

16. Ford (1999)

17. Fuller et al. (2012)
18. Galia (2008)
19. Gopal and College (2011)

20. Griffin et al. (2009)
21. Hopkins (2016)

Construction/engineering

1. Cordero et al. (2005)

2. Hartmann (2006)

3. Hosseini and Narayanan (2014)
4. Liu and Chan (2017)

5. Ozorhon and Oral (2017)

6. Park et al. (2004)

7. Pihlajamaa (2017)

22. Hsu (2009)
23. Jermias (2007)

24. Kung and Chao (2019)

25. Lerner and Wulf (2018)

26. Liand Yu (2018)

27. Lukoschek et al. (2018)

28. Mack and Landau (2015)
29. Maria Stock et al. (2017)
30. Minarcine and Shaw (2016)
31. Monge et al. (1992)

32. Montani et al. (2014)

33. Naidoo and Sutherland (2016)
34. Ng and Feldman (2013)
35. Oberg and Shih (2014)

36. Shane et al. (2003)

37. Susha et al. 2015)

38. Todt et al. (2018)
39. Wang et al. (2018)

40. Weisenfeld and Hauerwaas
(2018)

41. Wu et al. (2013)

Design

1. Lettl (2007)
Psychology

1. Bastian et al. (2018)
2. Brcic (2010)

3. Costa et al. (2015)
4. Joy (2004)

Public sector
1. Aalbers et al. (2013)

2. Demircioglu and Audretsch
(2017)

3. Dietrich et al. (2016)

4. Duverger (2012)

5. Fernandez and Pitts (2011)
6. Hasan et al. (2019)

7. Jiang and Thagard (2014)
8. Kraft and Bausch (2018)

9. Manimala et al. (2006)

10. Mc Fadden and Gorman (2016)
11. Thapa et al. (2015)

12. van Acker et al. (2018)

13. Vansteenkiste et al. (2005)
Education

1. Chis et al. (2018)

2. Gorozidis and Papaioannou
(2016)

3. Lam et al. (2010)
4. Messmann and Mulder (2014)
5. Pihie (2007)

Higher education

1. Kandiko (2013)

2. Koloniari et al. (2018)

3. Reznickova and Zepeda (2016)

Relevant experience and past success

Studies found that environments that facilitated the use of relevant experiences and past

successes tended to support innovative behavior due to increased confidence. The effects of

experience were varied. It was found in many studies that experience and past success

tended to increase the efficacy of other expectancies as collaborations with a mixture of ex-

periences tended to be more fruitful than homogenously experienced teams (Bastian et al.,
2018; Bolderdijk et al., 2018; Joy, 2004; Kraft & Bausch, 2018; Kung & Chao, 2019; Mc Fad-
den & Gorman, 2016; Park et al., 2004; Thapa et al., 2015; Weisenfeld & Hauerwaas, 2018).
Similarly, Filler et al. (2012), Chis et al. (2018), and Apergis and Pekka-Economou (2010)
found that experience or training in creative settings tended to increase confidence when

participating in the innovative process. Another idea in innovation literature is the
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Quantitative
1. Aalbers et al. (2013)
2. Amabile (1997)

3. Apergis and Pekka-Economou
(2010

4. Bastian et al. (2018)

5. Bergendahl et al. (2015)

6. Bessonova and Gonchar (2017)
7. Bolderdijk et al. (2018)

8. Brandstatter (2011)

9. Chen et al. (2019)

10. Chi et al. (2018)

11. Chis et al. (2018)

12. Cordero et al. (2005)

13. Costa et al. (2015)
14. Curran and Walsworth (2014)

15.de Jong and Flowers (2018)
16. Delmas and Pekovic (2018)

17. Demircioglu and Audretsch (2017)
18. Dietrich et al. (2016)

19. Duverger (2012)

20. Ederer and Manso (2013)

21. Fernandez and Pitts (2011)

22. Fischer et al. (2019)

23. Ford (1999)

24. Fuller et al. (2012)

25. Galia (2008)

26. Gorozidis and Papaioannou (2016)
27. Hasan et al. (2019)

28. Hopkins (2016)

29. Hosseini and Narayanan (2014)
30. Hsu (2009)
31. Jermias (2007)

32. Joy (2004)

33. Koloniari et al. (2018)
34. Kraft and Bausch (2018)
35. Kung and Chao (2019)
36. Lam et al. (2010)

37. Lerner and Wulf (2018)
38. Li and Yu (2018)

39. Liu and Chan (2017)
40. Lukoschek et al. (2018)

4

. Mack and Landau (2015)
42. Maria Stock et al. (2017)

43. Messmann and Mulder (2014)
44. Monge et al. (1992)

45. Montani et al. (2014)

46. Ozorhon and Oral (2017)
47. Park et al. (2004)

48. Pihie (2007)

49. Shane et al. (2003)

50. Thapa et al. (2015)

51. Todt et al. (2018)

52.van Acker et al. (2018)
53. Vansteenkiste et al. (2005)
54. Wang et al. (2018)

55. Weisenfeld and Hauerwaas
(2018)

56. Wu et al. (2013)

Qualitative

1. Aarikka-Stenroos et al. (2017)
2. Armstrong et al. (2018)

. Brcic (2010)

w

4. Gopal and College (2011)

5. Griffin et al. (2009)

6. Hartmann (2006)

7. Jiang and Thagard (2014)

8. Kandiko (2013)

9. Lettl (2007)

10. Manimala et al. (2006)

11. Minarcine and Shaw (2016)

12. Naidoo and Sutherland
(2016)

13. Pihlajamaa (2017)

14. Reznickova and Zepeda
(2016)

Mixed

1. Mc Fadden and Gorman
(2016)

2. Ng and Feldman (2013)
3. Oberg and Shih (2014)
4. Susha et al. (2015)

association of ideas, known as knowledge transfer in other literature, increased confidence
and capacity for innovating (Jiang & Thagard, 2014).

Minarcine and Shaw (2016) and Park et al. (2004) found that it was exceedingly rare
for people to be adventurous in careers where they had little or no experience. The in-
crease in confidence was dependent on the relatedness between the endeavor the aspir-
ant was pursuing and their relevant experience—the individual’s previous career and
the endeavor they wished to undertake. For example, a cutting-edge hairstylist would
be more adventurous when going out on their own to open a hair salon; then, they
would be starting their own winery. Thus, innovators who had experience related to
the endeavor they were considering were much more likely to attempt them. These ex-
periences were found to impart or develop the confidence to be innovative (Armstrong
et al., 2018; Chis et al,, 2018; Griffin et al., 2009). There was universal agreement that
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Survey
1. Aalbers et al. (2013)
2. Amabile (1997)

3. Apergis and Pekka-Economou
(2010

4. Bergendahl et al. (2015)

5. Bessonova and Gonchar (2017)
6. Chen et al. (2019)

7. Chi et al. (20198)

8. Cordero et al. (2005)

9. Curran and Walsworth (2014)
10. de Jong and Flowers (2018)
11. Delmas and Pekovic (2018)
12. Demircioglu and Audretsch (2017)
13. Dietrich et al. (2016)

14. Fernandez and Pitts (2011)
15. Fischer et al. (2019)

16. Ford (1999)

17. Fuller et al. (2012)

18. Galia (2008)

19. Gopal and College (2011)

20. Gorozidis and Papaioannou (2016)
21. Hasan et al. (2019)
22. Hopkins (2016)

23. Hosseini and Narayanan (2014)
24. Hsu (2009)

Interviews

1. Armstrong et al. (2018)

2. Griffin et al. (2009)

3. Kandiko (2013)

4. Minarcine and Shaw (2016)

N

5. Jermias (2007)
26. Joy (2004)
27. Koloniari et al. (2018)

28. Lam et al. (2010)

29. Lerner and Wulf (2018)
30. Li and Yu (2018)

31. Liu and Chan (2017)

32. Lukoschek et al. (2018)
33. Mack and Landau (2015)
34. Maria Stock et al. (2017)
35. Messmann and Mulder (2014)
36. Monge et al. (1992)

37. Montani et al. (2014)

38. Ozorhon and Oral (2017)
39. Pihie (2007)

40. Susha et al. (2015)

41. Thapa et al. (2015)

42. Todt et al. (2018)

43. van Acker et al. (2018)
44, Vansteenkiste et al. (2005)
45. Wang et al. (2018)

46. Weisenfeld and Hauerwaas
(2018)

47. Wu et al. (2013)

5. Naidoo and Sutherland (2016)
6. Reznickova and Zepeda (2016)

Case study

1. Aarikka-Stenroos et al. (2017)
2. Brcic (2010)

3. Chis et al. (2018)

4. Hartmann (2006)

5. Jiang and Thagard (2014)
6. Lettl (2007)

7. Manimala et al. (2006)

8. Oberg and Shih (2014)
9. Pihlajamaa (2017)
Experimental design

1. Bastian et al. (2018)

2. Bolderdijk et al. (2018)

3. Duverger (2012)

4. Ederer and Manso (2013)
5. Kung and Chao (2019)
Meta-analysis

1. Brandstatter (2011)

2. Costa et al. (2015)

3. Kraft and Bausch (2018)
4. Ng and Feldman (2013)
5. Park et al. (2004)

6. Shane et al. (2003)

Sequential explanatory

1. Mc Fadden and Gorman
(2016)

confidence is built through past successes and the validation of past behaviors being
met with success (Chi et al., 2018; Griffin et al., 2009; Liu & Chan, 2017; Minarcine &
Shaw, 2016; Montani et al., 2014; Park et al., 2004). The research suggests that aspiring
innovators are most likely to attempt to innovate when they have relevant experience
or are working with peers with relevant experiences.

Need supportiveness and stability

Need supportiveness, as coined by Ryan and Deci (2000, 2002, 2017), aims to meet the
fullfilment of self-determination and the innate psychological needs of individuals,
namely autonomy, competence, and relatedness, as a means of providing a fulfilling en-
vironment where they are autonomously motivated as opposed to feeling controlled by
external motivation which disenfranchises and often disengages individuals. Need
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supportiveness of approach and environment was a consistent consideration of litera-
ture on promoting innovation and was found to be impactful on the confidence with
which individuals undertook innovative endeavors in many disciplines of study, includ-
ing education (e.g., Kandiko, 2013; Lam et al., 2010), economics and business (e.g.,
Amabile, 1997; Chaiechi, 2014; Fischer et al., 2019), and creativity (e.g., Wang & Huang,
2015). It was found that organizations that hold holistic views of success that consider
employee well-being, personal attainment, autonomy, and company pride, rather than
specific outcome measures such as patents, production quotas, or profit, tended to fea-
ture more innovative behavior (Kandiko, 2013; Lam et al., 2010). Thus, the environment’s
design prioritized fulfilling the innate psychological needs of workers, thus increasing their
psychological safety. The availability of support and the feeling that your colleagues would
support you if you pursued an innovative endeavor were found to be predictive of self-
perceived capacity to innovate (Amabile, 1997; Costa et al., 2015; Delmas & Pekovic,
2018; Ford, 1999; Lettl, 2007; Mc Fadden & Gorman, 2016; Weisenfeld & Hauerwaas,
2018). Stability and consistency, rather than tumult, were found to better support innova-
tive behavior by providing factors that supported the meeting of workers’ innate psycho-
logical needs, lending credence to the notion that safety and support are necessary criteria
for environments that promote innovation (Chaiechi, 2014; Messmann & Mulder, 2014).
Environments that made aspirants feel that they were safe to make mistakes without se-
vere consequences were those that fulfilled the innate psychological needs as posited by
self-determination theory and were found to be especially conducive to innovation confi-
dence (Aarikka-Stenroos et al., 2017; Bastian et al., 2018; Maria Stock et al., 2017; Mess-
mann & Mulder, 2014; Pihie, 2007; Reznickova & Zepeda, 2016). The environments that
created the sense of safety were characterized as ones that provided opportunities for
workers to pursue passion projects, created stability, gave individuals resources to see
their ideas through to completion, and were flexible with methods used to meet goals.

Values in the literature: a lacking consideration

The thematic analysis of the literature of environments stoking innovation did not reveal
many significant value-building capacities, as found in the literature so far in terms of the
environment. This is unsurprising as values as a construct in EVC are typically personally
held and developed through social contact and intervention in similarly complex tasks;
thus, value-building in innovation is much more likely to be found in a systematic review
of approaches than one of environments and context. There are a few contributions out-
side the scope of the review that heighten the salience of value-related factors such as ap-
proaches to creating an innovation ecosystem (Audretsch et al., 2019; Carayannis et al.,
2018; Smith, 2006) and how to focus on innovator identity development (Arafeh, 2015;
Jones et al., 2018) rather than explicit designing of environment.

Cost in the literature: what is between me and what | want?

Innovation, like other complex tasks, while potentially rewarding, also has contextual
material, and psychological costs, such as additional effort, investment of time, pres-
sure, the implications of failure, and loss of both relative stability from the status quo
and availability of other options (Flake et al., 2015). For instance, the process of innov-
ating may very well require the investment of additional time and resources to design
and operationalize. However, doing things as they have been done in the past does not.



Soleas Journal of Innovation and Entrepreneurship (2021) 10:17 Page 11 of 18

The cost of the additional resources may serve to lessen the motivation or diminish the
value of innovating. Innovation may place the individual or collaboration under pres-
sure that may be undesirable for some individuals (Flake et al, 2015; Vansteenkiste
et al,, 2005). Innovation has been portrayed as a risky pursuit because of the possibility
of failure, the stigma of being different, and a threat to the status quo (Green, 2013;
Lehmann-Ortega & Schoettl, 2005). Even if someone innovates, the idea might not hold
the same value to other people. Innovation does have a cost. To some, it constitutes
the loss of non-innovative alternatives. To promote innovation development, the ex-
pectancies and values must exceed the costs, and the design of environments may fa-
cilitate this balancing act.

Costs in the environment

The study of innovation costs through the environment was scant. Findings in the lit-
erature include the dangers of too much competition, the virtues of adopting a cost
mitigation strategy, and the effects of fear, pressure, and stress on those aspiring to

innovate.

Too much competition

Competition in the literature was found to be a cost of innovating (Bessonova &
Gonchar, 2017; Bolderdijk et al., 2018; Hasan et al,, 2019; Naidoo & Sutherland, 2016).
Environments with too high levels of internal competition risk unethical behavior of in-
dividuals or groups to succeed, limited knowledge sharing, duplication of efforts, and
duplication of spent resources (Kraft & Bausch, 2018; Naidoo & Sutherland, 2016). The
external competition also has a drawback on promoting innovation as firms often spent
valuable resources differentiating themselves from their competition (de Jong &
Flowers, 2018; Hasan et al., 2019; Naidoo & Sutherland, 2016). The results of other
studies illustrated that some companies view innovation primarily as a means to escape
from the competition, making it a guttural reaction rather than an aspiration (e.g., Bes-
sonova & Gonchar, 2017). These findings point to the need for leaders to moderate the
perception of competition, especially internal competition, as moderated levels were
found to be helpful tools for stoking the motivation to innovate.

Cost mitigation

Costs were sometimes portrayed in the inverse as cost mitigation strategies. These in-
cluded the additional articulation of the indirect benefits that were found elsewhere in
the literature as key motivators. For example, effective strategies to innovation cost
mitigation were found to include reasonably priced child care services (Apergis &
Pekka-Economou, 2010), safety and harmony in the workplace (Apergis & Pekka-
Economou, 2010; Brandstitter, 2011; Chaiechi, 2014; Messmann & Mulder, 2014; Todt
et al., 2018), distributing costs as in socialized benefits (Baranchuk et al., 2014; Dietrich
et al,, 2016; Hopkins, 2016; Hosseini & Narayanan, 2014), and a manager who moder-
ates obstacles (Amabile, 1997; Chen et al., 2019). As an approach for leaders, actively
seeking and mitigating the costs of innovating that they identify in their environment is
a proactive measure endorsed by findings from the literature.
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Fear, pressure, and stress

Fear was another common cost faced when attempting an innovative endeavor. Fears
offered by the literature included fear of making a product that no one would buy (de
Jong & Flowers, 2018; Thapa et al., 2015), risk aversion (Ederer & Manso, 2013; Todt
et al,, 2018), consequences for failure (Chen et al., 2019; Minarcine & Shaw, 2016), and
otherwise existing structures that punish failed or not fully successful attempts at
innovation (Minarcine & Shaw, 2016). Only one study gave this fear a face, the status
quo (C)berg & Shih, 2014). Innovation runs counter to the inertia of the status quo,
making innovation often the more difficult option than maintaining what might be cur-
rently done (Ng & Feldman, 2013; Ozorhon & Oral, 2017; Susha et al., 2015). Confront-
ing costs make individuals behave differently (Hsu, 2009; Li & Yu, 2018); leaders
seeking to motivate innovative behavior would do well to consider them.

Innovation is portrayed as a stressful endeavor with many different kinds of pressure
having an effect including emotional (Jiang & Thagard, 2014), controlling (Ford, 1999;
Hsu, 2009), financial (Amabile, 1997; Minarcine & Shaw, 2016), and resource pressures
(Aalbers et al., 2013; Amabile, 1997). Pressure was found to originate primarily within
organizations as opposed to outside organizations. This finding places the mitigation of
pressure squarely within the sphere of influence of leaders to provide adequate re-
sources and a supportive environment to mitigate this factor’s impact.

Discussion

The synthesized findings illustrate a striking lack of specific and actionable takeaway
messages about environments as the literature tends to focus on measurable outcomes
rather than the latent considerations that underpin the decisions that aspiring innova-
tors make and the supports and barriers that they consider (see Table 6 for a summary
of themes). The literature offers ideas about what motivates innovation, but there has
been very little open-ended investigation directly asking innovators what factors moti-
vated them to reach their future goals. This alludes to a need to further investigate in-
dividual innovators’ motives as a precursor to a wider investigation of the primary
drivers of the aspiration to innovate (e.g., Soleas, 2020). Whereas the absence of consid-
eration of values is almost a given when choosing to focus on the environment rather
than approaches and interventions, the paucity of studying costs of innovation in the
literature is symptomatic of the primarily positive approach taken by studies, rather
than a framework like EVC which also looks at detractive factors like costs. As opposed
to many innovation promotion efforts, these findings suggest that efforts to support
innovation in various settings, including education and professional development, need
to have a deeper understanding of the costs and prices paid by innovators so that they
can be mitigated and addressed. It is not enough to provide promotive factors if the
underlying costs of innovating remain unaddressed. Additional research is needed to
develop and validate approaches and environmental designs that intrinsically and
intentionally address innovating costs, perhaps through experimental and intervention
designs of studies.

In alignment with the literature, designers of environments should do their ut-
most to form teams with a mixture of experiences as mixed teams tended to be
more productive in their innovating and were found to build individual learners’
confidence. There are promising research grounds for further investigation of the
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Table 6 Summary of research questions and consolidated themes

Research question

Consolidated findings

What is found in the literature about environments
that build expectations of success and self-efficacy of
individual innovative behavior?

What is found in the literature about environments
that build subjective task values for individual
innovative behavior?

What is found in the literature about environments
that mitigate the perceived costs of individual
innovative behavior?

Relevant experience and past success (22 sources)
- Experience, past successes, and validation of past
behaviors increase confidence in innovating
« Mixtures of experience tended to be especially
helpful
- Training and practice in creative settings was
helpful

Need supportiveness and stability (24 sources)
« Need supportiveness improves confidence
« Holistic views of success that considers employee
well-being
« Support from peers
- Stability and safe place to make mistakes

+ No contributions within the scope

Too much competition (11 sources)
« Internal competition inhibits innovation through
limiting knowledge sharing and duplication of
efforts and spent resources
« External competition can inhibit proactive
behaviors

Cost mitigation (12 sources)
« Psychologically safe environment promotes
innovation
- Safety net and health benefits make taking risks
easier

Fear, pressure, and stress (21 sources)
« Fear of failure inhibits innovation potential
+ Avoiding risk and emotional, controlling, financial,
and resource pressures makes innovating more
difficult

effects of intentionally optimizing the working environment and teams’ organization

for these potentially beneficial mixed teams with varied experiences. Similarly,

leaders like teachers or supervisors should welcome the utilization of past experi-

ences, particularly those that are likely to be partially transferable to the context at

hand. This provides an effective way to build confidence among learners. The lit-

erature points to the stability and consistency of environments, as provided by feel-

ing safe and judging success holistically instead of solely by outcomes as being a

crucial promoter of innovation. Safety also emerged as an important promoter of

innovation in environments where learners felt safe to make mistakes. Leaders in a

position to influence the environment can encourage the pursuit of passion pro-

jects and develop novel approaches by ensuring that it is reasonably acceptable to

make mistakes. In short, an environment that encourages the use of past experi-

ences and feels stable and safe was found by the literature to promote innovation.

Future research should be conducted to further illustrate the designs of environ-

ments and approaches that facilitate psychological safety.

It was unsurprising that value building was conspicuously lacking from the literature

concerning environments as value building tends to be a personal and socially driven

process rather than an environment-driven process without intervention (Barron &
Hulleman, 2015). Further research should be conducted to verify that this is not an
artifact of the search strategy, and the approaches that heighten the value of entrepre-

neurship are not in actuality based on the design of environments.
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Literature tended to portray the costs of innovation as something that innovators avoided.
However the identified costs hint at the hindering factors that could make innovation more
likely if they were to be addressed and mitigated. Environments that were less internally
competitive were found to better promote innovation than those with higher levels of in-
ternal competition. External competition was found to be promotive. Influencers of the en-
vironment could make innovation more likely by ensuring that learning and working
environments would focus on competition external rather than internal to the institution.

Other key considerations to mitigate costs included providing indirect benefits like
health insurance and subsidizing childcare as this proactively eliminated costs and
time-drains that would distract workers and learners from their work and potential in-
novating. Leaders seeking to make innovation more likely should proactively mitigate
these costs. This same principle applies to the perceived fears, pressures, and stresses
that occur within workplaces and learning spaces, which leaders could counter by hav-
ing a reasonable tolerance for failure and focusing initially on educational rather than
punitive responses to non-optimal outcomes.

Delimitations and limitations

The ambiguous and wide-ranging language of innovation made searching for articles in-
herently tricky as articles on related topics could evade identification by using words that
are not strictly synonymous in definition (e.g., entrepreneurship) but certainly adjacent in
interest. In interpreting the findings, it is clear that environmental considerations are not
the only factors that impact innovating. An approach considering only environmental fac-
tors underestimates the literature findings that innate and personality traits and the strat-
egies and approaches of teachers and other supervisory figures can have on promoting
innovation (Soleas, 2020). Rather, innate factors and interpersonal interactions are greatly
important and should be considered in tandem with environmental considerations.

Conclusion
As also shown in a systematic review of strategies, it is clear that there is an unbalanced
primacy in the innovation literature favoring the study of business, entrepreneurship,
and corporate environments with emergent representation from environments in the
arts, educational, and social justice sectors. This creates a situation where conversations
and conceptualizations about motivating innovation are dominated by business and
corporate considerations instead of more representatively including strong contribu-
tions from humanities, sciences, and social sciences. There is ample opportunity for in-
tegration with entrepreneurship studies leading to scholarly synergy between these two
related fields. Additional study is needed that works with interdisciplinary samples that
also gather deep narrative and case-driven data that considers the experiences of inno-
vators and organizations. Although there are clusters of journals, namely in business
contexts, with emerging hubs in psychology, the pool of authors contributing to the
knowledge of innovation is diffuse, meaning that more disciplines contribute to our
knowledge of the environments that stoke innovation.

There is also a common trend of using surveys with homogenous groups of individ-
uals within a single discipline, while interviews are rare. In terms of methodology, the
field is dominated by surveys of employees in business settings rather than of bonafide
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innovators. This focus on survey research precludes the possibility of having concrete
details and rich articulation of narration from innovators on their thinking. Survey
methodology, while a useful tool of scholarship, does not provide deep narrative and
personal understanding in the same way that interview, focus group, or other open-
ended question-driven methodologies could. As well, the relative lack of interdisciplin-
ary participants should be concerning as it means that studies are still largely disinter-
ested in cross-disciplinary efforts to make innovation more likely, hinting at a
continuance of siloed efforts to promote innovation. Although there is an emergent
field of study on innovation education, this field has yet to consider the unique motiv-
ation of aspiring innovators as foretold by existing innovators’ experiences.

Abbreviation

EVC: Expectancy-Value-Cost Theory (Barron and Hulleman 2015)—A major theory of motivation that theorizes that the
motivation for a task is the function of the expectancies (expectations of success, confidence, self-efficacy) and the
values (a direct or indirect, tangible, or intangible benefit for performing the task) balanced against the perceived costs
of performing the task.
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