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Abstract
This article systematically reviews literature at the intersection of crowdfunding 
and sustainability. It analyzes the extent to which the current research foci in crowd-
funding and sustainability contribute to unleashing the potential of crowdfunding 
for sustainable development. The findings highlight that the research field has a rel-
atively short history but already shows signs of growing maturity. With regard to 
the research foci, the results reveal misbalances between the relevance ascribed to 
various aspects in research and in practice. For example, the research primarily deals 
with the types of crowdfunding that make up the smallest shares of the crowdfund-
ing volume. Likewise, a research gap related to the post-funding phase as well as 
to environmental oriented projects is identified. On this basis, it is recommended 
to focus future research on the impact of crowdfunding projects on staying within 
the planetary boundaries and on crowdfunding projects dealing with environmen-
tal issues or integrating the social and environmental dimension of sustainability. 
Additionally, the potential of crowdfunding as a legitimizing function for sustain-
able ventures needs to be researched.
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1 Introduction

There is increasing agreement about the high relevance of addressing urgent envi-
ronmental and social problems, such as climate change, biodiversity loss, and global 
injustice (e.g., Rockström et al. 2009; Tan 2014; Dempsey 2015). Sustainable entre-
preneurs aim at addressing such challenges by introducing innovative products, ser-
vices, or processes that benefit the environment and communities (Shepherd and 
Patzelt 2011). However, due to the higher associated risk of these ventures, such 
entrepreneurs often face difficulty in financing their activities (e.g., Calic and Mosa-
kowski 2016; Lehner 2013; Ridley-Duff 2009). As a relatively new financing mech-
anism, crowdfunding is increasingly expected to be able to close this funding gap 
and, thus, to contribute to sustainable development (e.g., Hörisch 2015; Jovanovic 
2018). Crowdfunding is most commonly defined as “the efforts by entrepreneurial 
individuals and groups—cultural, social, and for-profit—to fund their ventures by 
drawing on relatively small contributions from a relatively large number of individu-
als using the internet, without standard financial intermediaries” (Mollick 2014, p. 
2). Hence, using crowdfunding can be perceived as an entrepreneurial act in itself 
(Mollick 2014). Generally, the empirical importance of crowdfunding in financing 
new ventures (whether sustainability-oriented or conventional) is growing rapidly, 
and crowdfunding is expected to reach a global volume of USD 90 billion in 2020 
(Messeni Petruzzelli et al. 2019).

Acknowledging the growing relevance of crowdfunding, crowdfunding research 
has recently been synthesized in systematic literature reviews. Jovanovic (2018) 
drew on 90 scientific papers to identify research gaps and, in doing so, revealed that 
eight percent of all research on crowdfunding is related to sustainability, thus high-
lighting the importance of this intersection but not analyzing it in depth. Another 
systematic literature review, by Bouncken et al. (2015), provided a general overview 
of the crowdfunding literature published between 2000 and 2014 by explaining the 
basic concepts and common understandings of crowdfunding. Further, systematic 
literature reviews have been conducted on specific aspects or types of crowdfunding, 
such as on decision-making processes (Hoegen et  al. 2018), financial motivations 
in reward- and donation-based crowdfunding (Alegre and Moleskis 2019), and the 
benefits of crowdfunding (De Luca et al. 2019). However, in the existing literature 
reviews on crowdfunding, no references have been made to financing sustainabil-
ity-oriented projects, although Messeni Petruzzelli et al. (2019), in their conceptual 
paper, did analyze crowdfunding specifically to draw implications for sustainable 
entrepreneurship.

Similar to the field of crowdfunding, previous research has also systematically 
reviewed literature on social entrepreneurship (Lehner and Kansikas 2013; Kraus 
et  al. 2014), sustainable entrepreneurship (Johnson and Schaltegger 2019), and, 
more specifically, ecological sustainability entrepreneurship (Gast et  al. 2017). 
These works revealed that the potential of sustainable entrepreneurship is increas-
ingly reflected by a growing body of relevant academic literature. Furthermore, the 
systematic literature reviews helped to overcome the pre-paradigmatic status of the 
research field (Lehner and Kansikas 2013). However, they also highlighted that a 
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lack of financing is a key obstacle that keeps the potential of sustainable entrepre-
neurship from being unleashed.

Crowdfunding is expected by many to remove this obstacle. Consequently, stud-
ies on the link between crowdfunding and sustainability are gaining ground in the 
academic literature. In line with the great expectations that crowdfunding is con-
fronted with in the context of sustainability, two motivations arise for conducting 
a systematic literature review in this research field: on the one hand, the interface 
between the research fields of crowdfunding and sustainable entrepreneurship has 
not yet been systematically mapped, and researchers as well as practitioners face the 
challenge of making use of the insight gained by prior research. On the other hand, 
the importance of efficiently and effectively making use of crowdfunding for sus-
tainable development is becoming increasingly apparent. Many sustainability prob-
lems are becoming even more pressing (e.g., Steffen et al. 2015), and successfully 
addressing these problems will require vast financial means (e.g., Casado and de 
Molina 2009; Barosh et al. 2014; Tseng and Hung 2014; Akerboom et al. 2020). As 
such, this study addresses the following research question by systematically analyz-
ing the extant literature on crowdfunding and sustainability.

To what extent do the research foci in the scientific literature on crowdfunding 
and sustainability contribute to unleashing the potential of crowdfunding to 
facilitate sustainable development?

Based on the understanding of systematic literature reviews brought forward by 
Tranfield et al. (2003, p. 208), this article serves “to map and to assess the existing 
intellectual territory” of crowdfunding in the realm of sustainability. As no system-
atic literature review of crowdfunding and sustainability currently exists, researchers 
and practitioners who aim to make use of the growing body of (potentially contra-
dictory) knowledge face difficulties in gaining a comprehensive picture (cf. Tranfield 
et al. 2003). Likewise, academics in the field run the risk of overlooking existing 
patterns, re-inventing the wheel, or choosing inappropriate methods when conduct-
ing further research in the field (cf. Edmondson and McManus 2007). Consequently, 
this study aims to combine the research fields of sustainable entrepreneurship and 
crowdfunding in a systematic literature review, as these fields not been linked in 
such a review so far.

The remainder of this paper is structured according to prior systematic literature 
reviews and guidelines (e.g., Fisch and Block 2018; Buchheim et al. 2019; Heidings-
felder and Beckmann 2019). Section  2 summarizes the relevant literature and its 
concepts, which inform the structure of this review. The methodology of the system-
atic literature review is described in Sect. 3, while Sect. 4 presents the results of the 
analysis. Finally, the results are discussed in relation to prior research, and conclu-
sions for academia and practice are drawn in Sect. 5.
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2  Relevant concepts in the research "eld

Crowdfunding offers a number of benefits for entrepreneurs. The most prominent 
function of crowdfunding is financing new ideas or existing ventures (Lehner 2013). 
Yet, crowdfunding can also serve marketing purposes (Hörisch 2018), as it may 
increase attention among potential customers, the general public, and the media 
(Burtch et  al. 2014; Lambert and Schwienbacher 2010; Mollick 2014). Likewise, 
crowdfunding can be used as a market test that signals whether potential users are 
interested in the respective offering of a crowdfunding campaign (Belleflamme et al. 
2014; Lam and Law 2016). Moreover, crowdfunding can fulfil a legitimizing func-
tion if the support by the crowd is used to signal public approval of the cause (Mar-
tin 2012; Lehner and Nicholls 2014; Vasileiadou et al. 2016).

In the academic literature, four different types of crowdfunding are differenti-
ated. In donation-based crowdfunding, supporters receive no reward in return for 
their financial support. It is mostly non-profit and non-governmental organizations 
that make use of this original form of crowdfunding (Hörisch 2015; Lehner 2013). 
Supporters in reward-based crowdfunding receive material or immaterial returns 
on their investments, commonly in form of the product to be funded. As explained 
forward by Mollick (2014), reward-based crowdfunding is the most frequently used 
form of crowdfunding. Furthermore, two investment-based types of crowdfunding 
exist, in which monetary returns are disbursed among the investors. In equity-based 
crowdfunding (also called crowdinvesting), investors receive financial returns on 
their investment in the case that the venture is profitable (Mochkabadi and Volk-
mann 2018). Similar to investments in the stock market, this type of crowdfunding 
is associated with the highest risk for investors (Bapna 2019). Last, lending-based 
crowdfunding (also called debt-based crowdfunding or crowdlending) is comparable 
to a bank loan, as supporters act as lenders and receive a previously defined interest 
rate within a certain period of time (Bruton et al. 2015). Lending-based crowdfund-
ing holds the largest share of the global funding volume derived from crowdfunding 
(Massolution 2015).

Two different funding phases in the crowdfunding process can be differentiated, 
which are similar for each of the aforementioned crowdfunding types. The scien-
tific literature distinguishes between the pre-funding phase and the post-funding 
phase (e.g., see Jovanovic 2018; Hörisch 2019). The pre-funding phase describes 
the period lasting until the funding on the crowdfunding platform is completed; it 
includes the preparation of the campaign, communication and marketing among 
the target groups, and the actual funding period. In contrast, the post-funding phase 
begins after the crowdfunding campaign has finished. In this phase, the project ini-
tiators must communicate its successes or failures to supporters, distribute promised 
returns, and, above all, realize the project by implementing the advertised measures.

Various players are active in the crowdfunding process, which, from an aca-
demic perspective, also represent different potential research foci. Jovanovic (2018) 
and Messeni Petruzzelli et al. (2019) identified four important players: (1) the pro-
ject creator, who launches the crowdfunding campaign and collects money for the 
purpose of realizing the specific cause or offering, (2) the campaign to be funded, 
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representing its cause or offering, (3) the supporters (i.e., the crowd) backing the 
project with small sums of money, and (4) the crowdfunding platform, which acts as 
an internet-based intermediary between the project creator and its supporters.

Past crowdfunding studies have predominantly focused on factors influencing 
the success of crowdfunding campaigns in the pre-funding phase. In particular, 
Mollick (2014) revealed that the network of the project initiator is relevant, as is 
the signaled quality of the project to be funded. Further, it was found that early 
financial contributions to crowdfunding campaigns can lead to a higher chance 
of success (Colombo et al. 2015). With regard to sustainability, numerous stud-
ies have investigated the influence of the sustainability orientation of crowd-
funding campaigns on their funding success in different contexts (e.g., Vismara 
2019; Calic and Mosakowski 2016; Hörisch 2015). A sustainability orientation in 
equity crowdfunding can lead to more restricted investors (Vismara 2019) but not 
necessarily to increased funding success in equity- and reward-based crowdfund-
ing (Vismara 2019; Hörisch 2015). In contrast, Calic and Mosakowski (2016) 
found that in reward-based crowdfunding, social-orientated campaigns lead to 
higher success rates, as do environmental-oriented campaigns that fund technol-
ogy projects. In some contexts, project creativity is a mediating factor, while in 
others, third-party endorsements lead to greater resource acquisition (Calic and 
Mosakowski 2016). Another explanation for the positive impact of a sustaina-
bility orientation may be the community logic that restricted investors follow in 
equity-based crowdfunding: as restricted investors in crowdfunding only acquire 
a marginal share of the company, not only are they profit-driven but they also 
pursue community values and a cooperative capitalism approach (Vismara 2019).

Regarding the post-funding phase, less aspects have been analyzed so far. As 
an exception, Cumming et al. (2019) examined how ownership impacts post-offer-
ing outcomes, such as long-run success of the crowdfunded ventures. Another 
study on the long-run success of equity crowdfunding campaigns was conducted 
by Signori and Vismara (2018). The degree of involvement of investors is found 
to have a strong impact on long-run success in the post-funding phase (Signori 
and Vismara 2018). In the context of crowdfunding for sustainable projects, 
Hörisch (2019) revealed that only a minority of crowdfunding campaigns disclose 
information on their actual contribution to sustainable development in the post-
funding phase.

According to Mollick (2014, p. 2), crowdfunding is considered an opportu-
nity for “entrepreneurial financing” and thus can itself be regarded as an entre-
preneurial act. It serves as a supplement to existing financing mechanisms, such 
as banks, credit institutes, and angel investors, and thus provides a novel way in 
which entrepreneurs can access financial assets. In particular, sustainable entre-
preneurs, who often face difficulties in receiving funds, are expected to benefit 
from this new phenomenon (Lehner 2013; Calic and Mosakowski 2016; Hörisch 
2018). As described by Shepherd and Patzelt (2011, p. 142), sustainable entre-
preneurs focus “on the preservation of nature, life support, and community in the 
pursuit of perceived opportunities to bring into existence future products, pro-
cesses, and services for gain, where gain is broadly construed to include eco-
nomic and non-economic gains to individuals, the economy, and society.” Thus, 
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sustainable entrepreneurs follow the “triple bottom line” as they simultaneously 
focus on the economic, environmental, and social dimensions of sustainability 
(Thompson et al. 2011). While the environmental dimension is mostly concerned 
with the biosphere, the conservation of nature and the development of the natu-
ral landscape, the social dimension covers aspects such as living conditions of 
humans, cultures, traditions and well-being of different groups (Pawłowski 2008). 
Against this backdrop, sustainable entrepreneurship is a driving force toward sus-
tainable development, as it contributes to the solution of environmental-, social-, 
or sustainability-related problems (Kardos 2012).

3  Methodology

The systematic literature review was conducted according to the guidelines brought 
forward by Tranfield et al. (2003) and adapted by Hansen and Schaltegger (2016). It 
comprised six steps, including (1) the identification of research, (2) the development 
of inclusion and exclusion criteria, (3) the selection of studies, (4) the assessment of 
study quality, (5) data extraction, and (6) data synthesis.

3.1  Data collection process

Within the scope of the first step of the data collection process – that is, the identifi-
cation of research (1) Tranfield et al. (2003)—all relevant keywords were identified 
in order to cover the research field in its entirety. The keywords for the search string 
included two aspects, covering the sustainability orientation and the realm of crowd-
funding. To capture the first aspect, the search terms “sustainab*”, “eco*”, “envi-
ronment*”, “social”, “prosocial”, “pro-social”, or “ethic*” were used. In so doing, 
the economic dimension of sustainability was purposefully excluded from the search 
string, because economic reviews of crowdfunding have already been conducted (cf. 
Bouncken et  al. 2015; Jovanovic 2018) and crowdfunding, by definition, contains 
an economic dimension (cf. Mollick 2014). This first aspect was combined with a 
second, relating to crowdfunding, which included the search terms “crowd invest*”, 
“crowdinvest*”, “crowd fund*”, or “crowdfund*” (Table 1). Therefore, the second 
search string ensured that all possible crowdfunding types were captured, includ-
ing donation-based crowdfunding, reward-based crowdfunding, lending-based, and 
equity-based crowdfunding. This search string led to 383 articles on Scopus that 
mentioned the search terms in their titles, abstracts, or keywords. Scopus was cho-
sen as the search engine because it is the world’s largest database of peer-reviewed 
literature. Additionally, it covers multiple disciplines, thus reflecting the interdisci-
plinary nature of the research field. Alternative databases, such as Web of Sciences, 
were not considered because applying the same search string in these databases led 
to the identification of fewer articles.

With regard to the development of inclusion and exclusion criteria (2), only 
journal articles written in English were included. Additionally, these articles were 
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restricted to articles published by the end of the year 2018 (and articles in press, in 
cases where they had been accepted for publication by the end of the year 2018). 
The criteria for inclusion and exclusion were kept deliberately open to fully capture 
the emerging field (2). Nevertheless, the focus of the research had to be on sustaina-
bility-related topics or projects and crowdfunding within the same article.

The selection of studies (3) was conducted by three coders. All coders par-
ticipated in a coding workshop. First, each abstract was separately coded by two 
researchers, who assessed whether the paper addressed crowdfunding (coded as 1 if 
so and 0 if not) and sustainability-related topics (coded as 1 if so and 0 if not). The 
percentage of agreement between the coders (96.8% for crowdfunding and 85.7% 
for sustainability) reflected a high level of inter-coder reliability. If both coders disa-
greed, a third researcher coded the abstracts independently to decide upon the inclu-
sion or exclusion of the respective articles. After all the abstracts were coded, 105 
articles met the mentioned criteria and were read and analyzed. Of these, 22 had 
to be excluded after reading the entire article due to a missing focus on either sus-
tainability or crowdfunding that was not observable based on the article’s abstract. 
Hence, the final sample (see Appendix I in ESM) for this systematic literature review 
consisted of 83 papers (Fig. 1). Thus, the sample size was only slightly smaller than 
that of the literature review by Jovanovic (2018), which focused on crowdfunding in 
general (n = 90).

As all the included papers were published in peer-reviewed journals and the goal 
of this systematic literature review was to capture the entire field of research, no fur-
ther assessment of the studies’ quality was applied (4).

3.2  Data analysis

The first step in extracting data from the selected articles (5) was to design a cod-
ing scheme. MAXQDA was the software program used for the computer-assisted 
qualitative text analysis. Furthermore, to assess the emerging field of crowdfunding 
and sustainability and to synthesize the data (6), two steps were undertaken. First, 
general aspects were considered, such as geographic orientation, the applied theo-
ries and methodology used, and the maturity of the research field, which was evalu-
ated using the concept of methodological fit outlined by Edmondson and McManus 
(2007) as a guideline. The concept suggests criteria for locating research fields on a 
continuum from a nascent to intermediate to mature state of theory and research. To 
construct these categories, methodological fit considers the type of research ques-
tions dealt with, the embeddedness in prior work, the methods used, and the state of 
theorizing in the field.

In this way, nascent theory research typically uses suggestive theories or suggests 
elements of theorizing for the specific research field. Furthermore, it is characterized 
by the use of qualitative methodologies. In contrast, mature theory research uses 
quantitative research methodologies. It typically relies on testing hypotheses that 
have been set up based on established theories, which can be confirmed or specified 
by the empirical work. Taking a middle position, intermediate theory research uses 
hybrid types of data collection, drawing on both qualitative and quantitative data. It 
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frequently attempts to build provisional theorizing in the field by, for example, inte-
grating previously separate research fields (Edmondson and McManus 2007).

Applying the methodological fit concept allows researchers to design appropri-
ate research projects in the field of interest, helping them to ask the right questions, 
choose the most powerful methods, and effectively build on prior work (cf. Edmond-
son and McManus 2007; Bouchard 1976).

Finally, synthesis (6) was conducted, in order to answer the above-formulated 
research question. For this purpose, an interpretative, thematic analysis was carried 
out to identify the research foci and potential contributions of crowdfunding to sus-
tainable development. The coding scheme developed in step (5) was applied, and 
the analysis was informed by theories and concepts from the fields as mentioned in 
the second section: To gain an overview of what crowdfunding types are most fre-
quently researched, the different crowdfunding types, as defined in Sect. 2.1, were 
one element of the coding scheme. Further, the focus of the examined articles in 
terms of the different crowdfunding phases was coded (i.e., pre-funding, post-fund-
ing, or no focus), as was the focus of the articles in terms of research objects (i.e., 
a focus on supporters, a crowdfunding campaign, a platform, a project creator, the 
phenomenon of crowdfunding in general, or other research objects).

Based on the debate about whether (and how) a sustainability orientation influ-
ences the success of crowdfunding campaigns, three different categories were estab-
lished. The first category of analysis assessed whether success was examined at all 
in the research article. The second category covered whether an assumption con-
cerning sustainability orientation was provided, while the third category determined 
whether the study found evidence of the positive or negative influence of a sustain-
ability orientation on crowdfunding success.

4  Results of the systematic review

4.1  Bibliographic results

The temporal evolution of the research field unfolded as follows: The first article 
addressing the intersection between sustainability and crowdfunding was published 
in 2011; however, no further paper on sustainability and crowdfunding was pub-
lished until 2013 (Fig. 2). Hence, the research field on crowdfunding and sustain-
ability is still in its early phase, but the number of papers published per year is con-
stantly increasing. With regard to the research methods used, before 2017, most of 
the studies were qualitative, while the use of mixed-method studies was increasing. 
Quantitative methods gained dominance only recently, in 2018; as such, there is still 
a dominance of qualitative and conceptual approaches, which is typical for nascent 
theory research (Edmondson and McManus 2007).

Regarding the application of theories, only a few signs of growing maturity could 
be found. Of the 83 articles analyzed, only 47 made use of theories. Remarkably, the 
theories employed were not specifically developed for the field of crowdfunding or 
sustainability (or their intersection) but were rather general theories from neighbor-
ing research disciplines. Among these, no dominant theoretical approach could be 
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identified. With only five applications, the theory of warm-glow giving was the most 
frequently applied approach, followed by altruism and signaling theory (applied four 
times each).

Likewise, it was not possible to identify a leading journal in the field, as no jour-
nal was found to host more than four publications on sustainability and crowdfund-
ing. Interestingly, while three journals published at least three relevant articles, two 
of these journals were rather broad, sustainability-oriented journals (Sustainability; 
Journal of Cleaner Production), whereas one (New Media & Society) was more 
specialized. The analysis of the publication outlets also suggested that research in 
the field is only scarcely published in top-ranked management journals, as only five 
articles in the final sample were published in journals ranked in the top categories 
(i.e., 4* or 4) according to the Chartered Association of Business Schools Academic 
Journal Guide 2018 (cf. Harzing 2019).

4.2  Focus of the literature

With regard to the question of which current research foci could be identified in 
the scientific literature on crowdfunding and sustainability, Fig. 3 provides an over-
view of the crowdfunding types examined in research in comparison to the prac-
tical relevance of the respective crowdfunding types by funding volume in 2015 
(cf. Massolution 2015). Interestingly, donation-based crowdfunding received the 
highest level of attention in the research (29% of all examined papers dealt with 
donation-based crowdfunding), while this crowdfunding type currently constitutes 
only 8% of the market volume of global crowdfunding (Massolution 2015). Simi-
larly, reward-based crowdfunding seemed to be overrepresented in research (16%), 
compared to its market share of 8%. In contrast, lending-based crowdfunding is by 
far the most relevant type of crowdfunding in practice, if assessed by market volume 
(76%), but it was only addressed in 16% of the publications. This imbalance was 
also reflected in the crowdfunding platforms examined. Overall, 55 of the 83 papers 
examined specific platforms. Among these, Kickstarter, a reward-based crowdfund-
ing platform, was the most frequently chosen data source (16 publications). With 
regard to geographical distribution, a relatively even spread was found in the current 
literature on crowdfunding and sustainability, with 72% of all publications demon-
strating a geographical focus. Of these, 38 publications focused on a single country, 
five publications compared two countries and 17 focused on more than two coun-
tries. Interestingly, the most frequently chosen geographic focus was on European 
countries (in ten publications), followed by a focus on the United States (US) (in six 
publications).

In terms of the research objects analyzed, 33% of the publications studied the 
phenomenon of crowdfunding in general, e.g. how crowdfunding can function as 
a financing mechanisms in different contexts (e.g. Elkuch et al. 2013; Zeng 2018). 
Another frequent research object was crowdfunding campaigns (25%), such as in 
studies that focused on the success factors of campaign design or the type of cam-
paigns conducted. Likewise, the supporters of crowdfunding (20%) were frequently 
analyzed, such as in studies that reviewed their motivations or attitudes. In contrast, 
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the initiators of crowdfunding projects (8%) and the different crowdfunding plat-
forms available (4%) have so far received only scant attention, despite their central-
ity to the crowdfunding process. The remaining 10% of publications chose other 
research objects or combined multiple research objects in their analyses, e.g. dif-
ferent crowdfunding types and different platforms and how they contribute to the 
financing of social ventures (Meyskens and Bird 2015). The absolute numbers as 
well as the relative shares relating to the examined papers’ research objects are dis-
played in Table 2, below.

Regarding articles’ focus on the different dimensions of sustainability, as shown 
in Table  3, a clear dominance of the social dimension can be observed, as 61 of 
the 83 publications focused on social aspects. In contrast, only eleven publications 
showed an emphasis on environmental aspects, with the remaining 11 papers com-
bining the environmental with the social dimension of sustainability.

Table 2  Number of articles 
examining different research 
objects

Research object Number of 
articles

Percentage of 
articles (%)

Crowdfunding as a phenomenon 27 33
Campaign 21 25
Supporters/backers/funders 17 20
Others 8 10
Project creator/founder 7 8
Platform 3 4

Table 3  Number of articles 
examining different 
sustainability dimensions

Sustainability dimension Number of 
articles

Percentage 
of articles 
(%)

Social 61 74
Ecological 11 13
Social and ecological 11 13

Table 4  Number of articles 
assuming and examining the 
influence of a sustainability 
orientation on success

Assumption Number of 
articles

Percentage of 
articles (%)

Positive 20 24
Negative 0 0
Result
 Positive influence on success 13 16
 No influence on success 3 4
 Negative influence on success 2 2
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If academia strives to contribute to unleashing the potential of crowdfunding 
for sustainable development, it is crucial to analyze how successful sustainability-
oriented crowdfunding projects are (Calic and Mosakowski 2016). Therefore, it is 
unsurprising that the success rate of crowdfunding initiatives was analyzed in 35% 
of the examined publications (i.e., 29 publications) on sustainability and crowd-
funding. Among these, 23 publications focused on success in terms of the financing 
function of crowdfunding, while only one investigated success based on the number 
of supporters of a campaign, which is an indicator of marketing success. An addi-
tional five papers analyzed success in general (see Table 4).

Interestingly, 20 publications dealing with success assumed the positive influence 
of a sustainability orientation (or one of its sub-dimensions) on crowdfunding suc-
cess, while no articles assumed a negative or neutral influence. The majority of the 
papers actually investigating this link between sustainability orientation and crowd-
funding success largely confirmed this view; 13 papers revealed a positive influence, 
whereas only two found a negative influence of sustainability orientation on crowd-
funding success and three observed no influence.

In addition to the examination of success, another important leverage point for 
unleashing the potential of crowdfunding for sustainable development is research-
ing the post-funding phase of crowdfunding (Hörisch 2019)—that is, investigating 
the extent to which the financial resources acquired by sustainable entrepreneurship 
via crowdfunding are used to create actual contributions to sustainable development 
once the funding is completed. However, only two of the 83 papers in the sample 
dealt with the post-funding phase. The absolute numbers of papers examining the 
respective crowdfunding phases are summarized in Table 5.

5  Discussion and conclusions for future research

The results of this systematic literature review demonstrate that the research field 
at the interface of crowdfunding and sustainability has not yet been extensively 
studied. The number of papers published per year indicates that the field is still in 
development but that it is growing. Additionally, the lack of theories originating 
from the field of crowdfunding and sustainability and the rather small percentage 
of papers applying theories at all suggest that the research field is in a nascent stage, 
if assessed against the criteria suggested by Edmondson and McManus (2007). 
According to the concept of methodological fit, in this state of research and the-
ory in particular, qualitative methods, open-ended inquiries, the identification of 

Table 5  Number of articles 
researching different 
crowdfunding phases

Crowdfunding phase Number of articles Percentage 
of articles 
(%)

Pre-funding phase 39 47
Post-funding phase 2 2
No focus on any phase 42 51
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patterns, thematic content analysis, and suggestive theories are useful to expand the 
insight in the field (Edmondson and McManus 2007).

Still, the shift toward applying quantitative methods signals a development of 
the field in a more mature direction, even though the history of the research field 
is remarkably short. Comparing the latter with the similarly short history of the 
broader research field of crowdfunding in general, it becomes apparent that the con-
nection of crowdfunding and sustainability has been considered since the beginning 
of the study of crowdfunding. Remarkably, the oldest publication on crowdfund-
ing and sustainability included in this systematic literature review was published in 
2011—the same year in which the first paper on crowdfunding in general was pub-
lished, as identified in Jovanovic’s (2018) systematic literature review. Likewise, the 
scant use of theories was found in Jovanovic’s (2018) review, as was the recent shift 
toward quantitative methods. In accordance with the latter, Bouncken et al. (2015) 
also reported a lack of quantitative crowdfunding studies until the year 2014.

Furthermore, the above analysis identifies clear foci in the current research on 
crowdfunding and sustainability; in other words, certain aspects of crowdfunding or 
sustainability experience particularly high levels of academic attention. If these foci 
are contrasted with the relevance of these aspects in practice or to earlier research in 
the broader fields of crowdfunding or sustainability science, some substantial devia-
tions become visible. First, with regard to the dimensions of sustainability consid-
ered in crowdfunding research, there is a substantial dominance of social aspects. 
In the systematic literature review by Jovanovic (2018), the environmental dimen-
sion was not even mentioned among the various foci identified. This dominance of 
social aspects seems to be inconsistent with the general research on sustainability 
and its definitions, which emphasizes the equal importance and balance of the social 
and environmental dimensions. In an analysis of frequently used terms in defini-
tions of sustainability, White (2013) found that references to the terms environment 
and social are not only the most common but also occur at nearly equal frequen-
cies, with environmental aspects being mentioned even slightly more frequently 
than social aspects. This suggests that the dominance of the social dimension is by 
no means embodied in the definition of sustainability but is specific to the research 
field focusing on crowdfunding and sustainability. Future research at this intersec-
tion could therefore more strongly focus on aspects of environmental sustainability, 
such as relating to the concept of planetary boundaries and complementarily testing 
whether this dominance of the social dimension in research is also prevalent in prac-
tice. In addition, while current descriptions of the concept of sustainability highlight 
the interconnectedness of the different dimensions embodied in the concept (e.g., 
Bañon Gomis et al. 2011; Adams 2006), only 13% of the papers in the sample of the 
current review integrated the social and environmental dimensions of sustainability. 
This demonstrates a need for future research that accounts for the interconnected 
nature of the dimensions of sustainability.

Regarding the various types of crowdfunding, the dominance of lending-based 
crowdfunding in practice is not reflected in current research at the intersection 
between sustainability and crowdfunding (only 13 articles in the current review 
focused on lending-based crowdfunding). In contrast, donation-based crowdfunding 
received the highest level of attention in the research. Consequently, future research 



449

1 3

A systematic literature review of crowdfunding and…

is challenged with overcoming this imbalance by conducting more research on 
lending-based crowdfunding. Interestingly, in her review of crowdfunding research 
in general, Jovanovic (2018) observed a dominance of research on reward-based 
crowdfunding and found lending-based crowdfunding to be the least-researched 
type of crowdfunding (only five articles focused on lending-based crowdfunding). 
This suggests that while the lack of research on lending-based crowdfunding is not 
specific to the research field at the intersection of crowdfunding and sustainability, 
the dominance of research on donation-based crowdfunding is specific to this field.

Concerning the different functions of crowdfunding, the scarcity of research on 
the marketing function and the absence of research on the legitimizing function of 
crowdfunding is surprising. Particularly, the latter research gap offers interesting 
avenues for future inquiries, as sustainable entrepreneurship bears great potential for 
securing legitimacy (e.g., Cho 2009; Milanes-Montero and Perez-Calderon 2011; 
Schaltegger and Hörisch 2017) and it remains open for investigation as to whether 
crowdfunding could help to unleash this potential.

A sharp contrast between the current state of research on crowdfunding and sus-
tainability and research on crowdfunding in general can also be observed in terms 
of the phases of crowdfunding analyzed (i.e., the pre- and post-funding phases). In 
terms of crowdfunding in general, research that explores the ethical questions of 
fraudulent and failing crowdfunding projects in the post-funding phase has experi-
enced substantial attention (e.g., Hossain and Oparaocha 2017; Snyder et al. 2016); 
however, this post-funding phase remains scarcely investigated in the context of 
sustainability-oriented crowdfunding projects. Analyzing the post-funding phase 
in this context will be crucial to more realistically assess the practical contribution 
of crowdfunding to sustainable development. In this respect, contrasting the actual 
contributions of successfully financed crowdfunding projects with relevant reference 
points such as the United Nations Sustainable Development Goals (UN 2015) or 
planetary boundaries (Rockström et al. 2009; Steffen et al. 2015) seem particularly 
promising approaches. Without the assessment of the sustainability impact of sus-
tainable crowdfunding campaigns, the extent of the contribution of crowdfunding 
for sustainable development can hardly be estimated. Investigating the post-funding 
phase may also indicate the extent to which sustainability-oriented crowdfunding 
projects sensitize society to environmental and social issues (cf. Messeni Petruzzelli 
et al. 2019).

Furthermore, future studies are advised to more deeply analyze and compare 
the suitability of specific crowdfunding types and platforms for financing environ-
mental- and social-oriented crowdfunding projects. This could be implemented by 
comparing different crowdfunding types or thematic platforms (i.e., conventional 
versus sustainability-oriented platforms) within one dataset. In recent years, stud-
ies focusing on crowdfunding platforms in general emerged (e.g., Rossi and Vis-
mara 2018; Rossi et al. 2019), and among the papers analyzed for this review, three 
investigated different aspects of crowdfunding platforms. Still, it has not yet been 
researched whether sustainability-oriented platforms (e.g. ecocrowd, bettervest) 
show higher success rates for sustainability-oriented campaigns than do thematically 
open platforms (e.g. kickstarter, seedmatch, indiegogo or startnext). Last, for the 
purpose of enhancing the potential of crowdfunding for sustainable development, 
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future research on sustainability and crowdfunding should pay more attention to less 
frequently analyzed research objects, such the initiators of sustainability-oriented 
crowdfunding projects (on which only seven articles in the current review focused).

In earlier analyses, inconsistent findings were reported with regard to the research 
foci of the general crowdfunding literature. For example, Jovanovic (2018) identi-
fied only two studies within the studied database that conducted research on project 
initiators. In contrast, Messeni Petruzzelli et al. (2019) found that several studies had 
already addressed the characteristics of project initiators and their influence on the 
success of a crowdfunding campaign. Based on the results of this literature review, 
more research is recommended with regard to the initiators of environmental- or 
social-oriented crowdfunding campaigns. Furthermore, the existing and potential 
target groups of sustainability-oriented crowdfunding projects remain to be identi-
fied; doing so could help facilitate the search for new supporters of sustainability-
oriented crowdfunding projects. In this respect, future investigations should choose 
supporters of crowdfunding campaigns as their research object, as they have not 
attracted vast attention by past literature so far.

In addition to the relatively specific paths for future research identified above, to 
support the development of the field toward higher levels of maturity, more theo-
rizing will be needed. Interestingly, no theory of crowdfunding has evolved even 
in the general field of crowdfunding research. However, such theory could help to 
explain the partly contrasting results in the current literature on crowdfunding and 
sustainability—for example, concerning the influence of a sustainability orientation 
on crowdfunding success.

Overall, we conclude that the impact of crowdfunding on sustainable develop-
ment has not yet been thoroughly researched. This systematic literature review has 
revealed that to comprehensively assess the contribution of crowdfunding to sus-
tainable development, the identified research gaps need to be addressed systemati-
cally. Based on earlier work (e.g., Testa et al. 2019; Wehnert et al. 2019; Vasileiadou 
et al. 2016), we can confirm that crowdfunding holds great potential to contribute 
to sustainable development. However, there is still a gap in the literature in terms of 
assesses how this potential can be realized.

In conclusion, this systematic literature review has shown that research on crowd-
funding and sustainability is still in its early phase. Several research gaps were 
identified, and corresponding proposals for future research were formulated. The 
impact of crowdfunding on sustainable development has not yet been sufficiently 
researched, despite the great potential of the research area that has been identified in 
the literature (e.g., Testa et al. 2019; Wehnert et al. 2019; Vasileiadou et al. 2016).
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A B S T R A C T

Environmentally and socially oriented ventures have great potential for contributing to sustainable develop-
ment. Many expect crowdfunding to be able to unleash this potential by providing financial resources for such
entrepreneurs. Thus, the present research investigates how different degrees of environmental and social or-
ientation of ventures influence their success in investment-based crowdfunding. It uses and specifies warm glow
theory to quantitatively analyse 318 investment-based crowdfunding projects from the USA and Germany. The
results highlight that higher levels of environmental orientation increase crowdfunding success, while no sig-
nificant influence is observed concerning social orientation. This positive impact of environmental orientation is
mediated by the number of funders attained by a particular project. Interestingly, the influence of environmental
orientation on funding success is found to be particularly strong in the USA. Based on these findings, this re-
search draws recommendations for environmental entrepreneurs, crowdfunding platforms and policy, as well as
for future research. For example, environmental entrepreneurs are advised to prominently communicate the
environmental orientation of their ventures in investment-based crowdfunding campaigns, and to increase the
visibility of their campaigns, as these are potentially attractive to a huge number of funders.

1. Introduction

The journal Technological Forecasting and Social Changehas hosted a
vivid discourse on how crowdfunding can contribute to social change
and particularly to sustainable development (e.g. Messeni Petruzzelli
et al., 2019; Testa et al., 2019; Vismara, 2019). Still, Testa et al. (2019,
p. 66) emphasise that Òthe novelty of the [crowdfunding] phenomenon
leaves a wide range of areas open for further researchÓ.One important
aspect of this discourse is the question of the usefulness of crowd-
funding for financing sustainability-oriented ventures (e.g. Testa et al.,
2019; Vismara, 2019). In line with Lehner (2013, p. 2), sustainability-
oriented ventures can be defined as Òventures that have a social or en-
vironmental mission as their primary goal, which aim to be Þnancially and
legally independent and strive to become self-sustainable by means of the
marketÓ. Currently, entrepreneurs in general (e.g. Allison et al., 2013;
Cassar, 2004) and sustainable entrepreneurs in particular (e.g.
Paetzold and Busch, 2014; Vismara, 2019) experience difficulties in
gaining funding. It is commonly expected that crowdfunding may be
able to close this funding gap, and to thus hold high potential for

sustainable development (Bonzanini et al., 2015; Cumming et al., 2017;
Lehner, 2013). Crowdfunding “refers to the e!orts by entrepreneurial in-
dividuals and groups [É] to fund their ventures by drawing on relatively
small contributions from a relatively large number of individuals using the
internet, without standard Þnancial intermediariesÓ(Mollick, 2014, p. 2;
cf. Bouncken et al., 2015).

The expectation that crowdfunding may benefit sustainability-or-
iented ventures assumes that funders invest in projects which promise
high benefits to the general public, while individual benefit is only of
secondary importance (Lam and Law, 2016). Warm glow theory pro-
vides an explanation for this assumption, arguing that supporting
causes with wider benefits to society or the environment creates a
personal benefit in the form of a “warm glow” (Andreoni, 1990;
Hartmann et al., 2017). However, empirical evidence that an orienta-
tion towards sustainability increases the likelihood of crowdfunding
success remains rare (Messeni Petruzzelli et al., 2019). Existing quan-
titative studies on sustainability and crowdfunding primarily address
forms of crowdfunding where funders receive no return on their in-
vestment (donation-based crowdfunding) or receive material returns
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(reward-based crowdfunding) (e.g. Allison et al., 2015; Calic and
Mosakowski, 2016; Hörisch, 2015). In contrast, studies of the potential
for investment-based crowdfunding, including equity and debt crowd-
funding, to fund sustainability-oriented ventures remain rare
(Vismara, 2019). In investment-based crowdfunding, funders receive a
financial return on their investments via equity or debt instruments
(European Commission, 2016). The current lack of research on sus-
tainable entrepreneurship and investment-based crowdfunding is sur-
prising, given that this latter comprises a much larger share of the
crowdfunding market and has shown much more rapid growth than
crowdfunding mechanisms without monetary return (Walthoff-
Borm et al., 2018). In 2015, the investment-based crowdfunding market
created a global volume of funds of US$27.7 billion, compared to US
$5.4 billion from reward-based and donation-based crowdfunding
(Massolution, 2015).

Based on the research needs identified above, this paper con-
centrates on investment-based crowdfunding for sustainability-oriented
projects, drawing on data from two major economies (USA and
Germany). Building on Calic and Mosakowski (2016), it considers
sustainability orientation as a two dimensional construct, consisting of
environmental and social orientation. Therefore, this paper addresses
the question of how di!erent degrees of environmental and social or-
ientation of investment-based crowdfunding projects inßuence their funding
success. In so doing, it analyses the number of funders as well as the
average funding amount per funder as potential mediators between
environmental and social orientation on the one hand and crowd-
funding success on the other.

The results reveal that environmental orientation positively influ-
ences funding success for investment-based crowdfunding, and that this
influence is mediated by the number of funders. Thus, environmentally
oriented crowdfunding projects reach more funders, and this outcome
in turn increases funding success. In contrast, social orientation is found
to exert no significant influence either on crowdfunding success or on
the number of funders. Furthermore, no significant influence of en-
vironmental or social orientation on the average funding amount can be
identified. The analysis provides indication that the positive influence
of environmental orientation on funding success is particularly strong
in the USA.

This paper makes the following contributions. Firstly, little em-
pirical research has hitherto been conducted on the influence of en-
vironmental and social orientation on the success of investment-based
crowdfunding projects. This study is the first to analyse the influence of
environmental and social orientation separately in investment-based
crowdfunding, and shows distinct results for the two orientations.
Secondly, we apply warm glow theory in a context that combines ele-
ments of altruistic and egoistic motives. Thirdly, warm glow theory is
specified based on this approach, as the analysis goes beyond testing a
direct link between environmental and social orientation on the one
hand and funding success on the other. Instead, the number of funders
of a project is found to mediate this relationship for environmentally
oriented projects. Thus, this analysis shows that the positive effect of
environmental orientation on funding success cannot be explained by
the average amount funded per individual, but mainly by the number of
funders backing a project. Lastly, this paper addresses the frequently
articulated need for crowdfunding research that draws on data from
different countries. In so doing, it provides indication that the influence
of social and environmental orientation on crowdfunding success differs
by country.

2. Literature review and development of hypotheses

2.1. Literature review on crowdfunding for sustainable ventures

The expectation that crowdfunding is of benefit to sustainability-
oriented ventures assumes that funders invest in crowdfunding projects
that promise high benefits to the general public, while individual

benefit remains secondary (Belleflamme et al., 2014; Block et al., 2018;
Cumming et al., 2017; Lam and Law, 2016; Lehner, 2013). However,
empirical evidence for this phenomenon is still limited. Existing
quantitative studies on the social and environmental orientation of
ventures and crowdfunding predominantly address reward-based
crowdfunding (Calic and Mosakowski, 2016; Hörisch, 2015) as well as
donation-based forms of microlending, where funders lend relatively
small amounts to entrepreneurs (usually via NGOs), but receive no in-
terest on these loans (e.g. Allison et al., 2013; Allison et al., 2015).
Based on a dataset of 392 reward-based crowdfunding projects,
Calic and Mosakowski (2016) find that environmental as well as social
orientation positively influence the funding success of technology and
film/video projects financed via the Kickstarter platform. In the case of
donation-based microlending (where funders lend money to en-
trepreneurs, but receive no interest), Allison et al. (2015) show that
ventures which are presented as prosocial, that is, as an opportunity to
help, are more attractive to funders. Likewise, Allison et al. (2013) find
that in the context of microlending to entrepreneurial projects in im-
poverished, less developed countries, ventures which use rhetoric
highlighting the need of those receiving the funds reach their funding
targets faster. Dorfleitner and Oswald (2016) report that funders aim to
maximise the social impact of their investments, for example, by sup-
porting financially disadvantaged entrepreneurs in the context of do-
nation-based crowdfunding. In contrast, Hörisch (2015) as well as
Lagazio and Querci (2018) find no evidence that projects which are
marketed as environmental or sustainable have higher rates of funding
success on reward-based crowdfunding platforms.

Recently, Vismara (2019) addressed the influence of sustainability
orientation (not differentiating between environmental and social or-
ientation) on the funding success of equity crowdfunding. He distin-
guishes between ‘restricted investors’ (members of the crowd) and
‘professional investors’, and finds no effect for sustainability orientation
on the success of funding, although such an orientation was found to
attract a larger number of restricted investors. Vismara (2019) further
stresses that restricted investors do not contribute amounts as high as
those of professional investors, whereas the latter are reported to prefer
non-sustainability-oriented ventures.

This paper extends the present research on crowdfunding for sus-
tainability-oriented ventures in the following ways. Firstly, earlier
publications have used rather simple techniques to determine the en-
vironmental or social orientation of crowdfunding campaigns, such as
automatic coding based on project descriptions (e.g. Allison et al.,
2013; Vismara, 2019), or taking the predefined category of a project on
a crowdfunding platform as an indicator of its environmental or social
orientation (e.g. Hörisch, 2015; Lagazio and Querci, 2018).
Allison et al. (2013) therefore call for more research using manual
coding techniques. Additionally, the coding techniques used in previous
research do not distinguish between different high-level degrees of
sustainability, social or environmental orientation (e.g. Calic and
Mosakowski, 2016; Hörisch, 2015; Lagazio and Querci, 2018), but
simply differentiate between the presence or absence of such orienta-
tion. Likewise, Vismara (2019) categorises projects solely into sustain-
ability-oriented and non-sustainability-oriented projects using auto-
matic coding. He thus neither differentiates between social and
environmental orientation, nor between the different degrees of such
orientations. Similarly, in the context of reward-based crowdfunding,
Calic and Mosakowski (2016) simply distinguish between the presence
or absence of social (or environmental) orientation to any degree, and
thus do not capture the strength of such an orientation.

Secondly, the existing research on sustainability and crowdfunding
has thus far paid little attention to investment-based crowdfunding (cf.
Calic and Mosakowski, 2016; Hörisch, 2018; Vismara, 2019). Hence,
there is still a strong need to further extend and develop knowledge
about investment-based crowdfunding as a possible financing solution
for sustainable entrepreneurs. Many authors assume that different types
of crowdfunding differ fundamentally, for instance with regard to the
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motives of funders and the purposes served by these types of crowd-
funding. Consequently, Testa et al. (2019) call for research in the
context of sustainability and crowdfunding focusing on how the moti-
vations of funders may vary between different types of crowdfunding.
Lam and Law (2016) and Vasileidou et al. (2016), for example, argue
that funders in investment-based crowdfunding tend to be less altruistic
than those in donation- and reward-based crowdfunding. Likewise,
Bretschneider and Leimeister (2017) found no evidence of altruistic
motives among funders in the field of investment-based and reward-
based crowdfunding, stressing, however, that egoistic and prosocial
motives may co-exist. Additionally, numerous authors believe that
these different types of crowdfunding are differently suited to funding
sustainability-related ventures (Hörisch, 2018; Vismara, 2019). The
motivation for becoming a customer (in reward-based crowdfunding)
most likely differs from that of becoming a shareholder (in equity
crowdfunding) (Vismara, 2019). This argument is supported by the fact
that investment-based crowdfunding projects have substantially higher
funding targets and higher funding amounts per investor on average
than reward-based crowdfunding projects (Vulkan et al., 2016). Con-
sequently, Lam and Law (2016) reason that reward-based and donation-
based crowdfunding mechanisms are suitable for small-scale campaigns
which aim at a certain degree of market awareness and at building
relationships with possible funders. In contrast, investment-based
crowdfunding benefits large-scale projects with higher funding targets.
Based on these insights, Vismara (2019) argues that equity crowd-
funding, as a form of investment-based crowdfunding, is particularly
relevant for entrepreneurial finance. Thus, in order to substantially
contribute to sustainable development and to finance growth-oriented
sustainable ventures, investment-based crowdfunding seems the most
relevant approach. Consequently, there remains a need to more deeply
analyse the potential of investment-based crowdfunding for financing
sustainable ventures.

Thirdly, Allison et al. (2013, p. 704) call for more research on
Òentrepreneurial investment behaviours where prospective Þnancial return is
not the only criterion for deciding whether to investÓand suggest that warm
glow theory should be applied to investigating how funders select their
investment cases. Since investment-based crowdfunding is generally
profit-oriented, the question arises as to whether warm glow effects also
occur in this context or whether such effects are restricted to reward-
based and donation-based crowdfunding. Consequently,
Dunn et al. (2014) stress the need to investigate whether warm glow
theory is also informative for contexts where the funders of social or
environmental causes receive financial rewards in return for their
support. So far, in the crowdfunding literature, warm glow theory has
only been used to explain prosocial investments in donation-based
crowdfunding, charitable microlending or reward-based crowdfunding
(Allison et al., 2013; Cecere et al., 2017; Gleasure and Feller, 2016).
Applying warm glow theory in the context of investment-based
crowdfunding for sustainability-oriented projects is particularly in-
formative, as in this context both principally altruistic motives (such as
support for public goods) as well as egoistic motives (the desire to re-
ceive a financial return) are possible. Hence, since warm glow theory
assumes that contributors hold impurely altruistic motives, it can be
expected that this theoretical approach may also explain funders’ be-
haviour in investment-based crowdfunding.

Fourthly, earlier research highlights that success rates in crowd-
funding may differ between platforms and countries (e.g. Butticè et al.,
2019; Hörisch, 2018; Niemand et al., 2018; Rossi and Vismara, 2018;
Vismara, 2016). However, most research is still based on data gained
from a single platform in a single national context. Therefore,
Allison et al. (2013) call for including multiple platforms in a single
analysis and particularly emphasise the need to investigate different
national contexts, including non-English-speaking cultures. By ana-
lysing different platforms from Germany and the USA, this study ad-
dresses this research need. It further allows the retesting and extension
of Vismara's (2019) work on sustainability orientation in equity

crowdfunding, which has been conducted in the context of the United
Kingdom and thus includes a specific legal context for equity crowd-
funding (that is, the formal differentiation between restricted and
professional investors).

2.2. Warm glow theory and development of hypotheses

While many of the studies in the previous section highlight the
potential of crowdfunding for sustainability-oriented projects, they do
not examine potential underlying causes and theoretical explanations
for a possible link between sustainability orientation and success in
funding (e.g. Calic and Mosakowski, 2016; Hörisch, 2015;
Vismara, 2019). In searching for potential explanations for this link,
economics research on financial contributions to projects which serve
the general public may be a useful starting point. Economists tradi-
tionally explain financial contribution towards public goods by either
altruism or egoism (Simon, 1993). Contributors with purely altruistic
motives selflessly aim at increasing the welfare of the recipient, that is,
the public good. On the other hand, the goal of purely egoistic con-
tributors is to receive individual benefit from the act of giving
(Crumpler and Grossman, 2008). Since past research has shown that
neither purely altruistic motives nor purely egoistic motives can serve
as sole motivations for financially contributing to public goods,
Andreoni (1990) introduces the concept of ‘impure altruism’. It suggests
an alternative to this dichotomy, in that impurely altruistic contributors
aim at helping others while simultaneously creating a benefit in the
form of a ‘warm glow feeling’ for oneself (Allison et al., 2013;
Andreoni, 1990). Based on warm glow theory, it can be expected that
contributions to sustainable ventures are motivated by the desire to
reach a Òpositive a!ective state one feels following actions taken to helpÓ
(Allison et al., 2013, p. 693; cf. Andreoni, 1990; Cialdini et al., 1973). In
line with the economic assumption of maximising utility,
Andreoni (1990) argues that contributors to social purposes try to
maximise their warm glow. The core assumption of warm glow theory
has been supported by neuroscience, which found that helping others
activates the reward centres in human brains (Harbaugh et al., 2007).

Warm glow theory has previously been mainly applied and sup-
ported in contexts dealing with charitable giving, implying that con-
tributors receive no financial return (e.g. Crumpler and
Grossman, 2008; Dunn et al., 2014; Gleasure and Feller, 2016). In ad-
dition to its application in the context of contributing to socially or-
iented projects (e.g. Dunn et al., 2014; Simon, 1993), warm glow theory
has recently also been used to explain pro-environmental behaviour
(Hartmann et al., 2017).

Regarding decision-making behaviour in crowdfunding, funders of
environmentally or socially oriented crowdfunding projects might re-
ceive a warm glow feeling for two reasons: their positive feelings re-
garding the outcome of the project (that is, its contribution to sus-
tainable development) and their positive feelings from the act of
supporting the project (Gleasure and Feller, 2016). Indeed, in the
context of reward-based crowdfunding and donation-based micro-
lending for prosocial projects, warm glow theory is found to effectively
explain contributions to prosocial projects (Allison et al., 2013;
Cecere et al., 2017). Cecere et al. (2017) even found that financial re-
turns significantly reduce the probability of a project being successfully
funded in reward-based crowdfunding. This can be explained by a
crowding-out of intrinsic motivation. In contrast to the majority of
findings, Lagazio and Querci (2018) found no support for the warm
glow effect in an investigation of reward-based crowdfunding in Italy,
as the financial success of environmentally or socially oriented projects
was comparatively low.

Still, warm glow theory has not yet been applied to explain
crowdfunders’ support for environmentally or socially oriented ven-
tures in investment-based crowdfunding. Both altruistic and egoistic
motives are relevant in the context of investment-based crowdfunding.
Therefore, it can be assumed that the motives of funders in investment-
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based crowdfunding are impurely altruistic. Thus, building on warm
glow theory (Allison et al., 2013; Andreoni, 1990; Cecere et al., 2017),
it can be expected that investment-based crowdfunding projects which
aim to create higher levels of environmental or social benefits are more
successful in receiving funding (other factors being constant). This ex-
pectation is supported by earlier research on donation-based and re-
ward-based crowdfunding (Allison et al., 2015; Calic and
Mosakowski, 2016; Cecere et al., 2017), which found a positive effect of
environmental and social orientation on funding success. Thus, hy-
potheses H1a and H1b are as follows:
H1a. The higher the environmental orientation of a crowdfunding
project, the higher will be its funding success.
H1b. The higher the social orientation of a crowdfunding project, the
higher will be its funding success.

Generally, crowdfunding success can be driven by two forces: the
number of funders investing in a project, and the amounts that these
funders invest. Based on warm glow theory, Allison et al. (2013, p. 694)
expect that the incentive of a warm glow leads funders to prefer Òhigh
warm glowÓinvestment opportunities over Òlow warm glowÓinvestment
opportunities. In the context of donation-based microlending, they
continue to expect that Òa loan that creates more anticipation of warm
glow will attract a greater number of potential investorsÓ(Allison et al.,
2013, p. 694). Empirical findings by Vismara (2019) support this ex-
pectation by showing in the case of two British equity crowdfunding
platforms that sustainability-oriented projects attract a higher number
of restricted investors. Thus, it can be anticipated that the number of
funders supporting a project positively mediates the relationship be-
tween a project's environmental or social orientation and its funding
success, as the positive effect of environmental and social orientation
can be explained by a higher number of funders of environmental and
social projects. Correspondingly, hypotheses H2a and H2b are for-
mulated below:
H2a. The number of funders supporting a project positively mediates
the relationship between a project's environmental orientation and its
funding success.

H2b. The number of funders supporting a project positively mediates
the relationship between a project's social orientation and its funding
success.

Warm glow theory (Andreoni, 1990) is also useful in looking at the
influence of sustainability orientation on the second determinant of
funding success, the average funding amount. Warm glow theory ex-
pects that even with small investments, funders of environmentally and
socially oriented crowdfunding projects will receive a warm glow.
Thus, there is little incentive to make large investments. The assump-
tion that the average amount invested in sustainability-oriented
crowdfunding projects is likely to be rather small is based on earlier
literature on entrepreneurship and risk-taking. Sustainability and par-
ticularly environmental orientation of ventures is often expected to be
associated with higher levels of uncertainties and risk of failure
(Hart, 1995). While investors tend to also invest in ventures with higher
levels of risk, their respective investments tend to be smaller. That is,
investors are found to be less risk-averse in the case of smaller invest-
ments (Pahlke et al., 2015).

Thus, based on the theory of warm glow giving and earlier literature
on entrepreneurship, risk-taking and sustainability orientation, it can
be expected that the average funding amount negatively mediates the
effect of environmental and social orientation on the successful funding
of investment-based crowdfunding projects. Hence, hypotheses H3a
and H3b are as follows:
H3a. The average funding amount of a project negatively mediates the
relationship between a project's environmental orientation and its
funding success.
H3b. The average funding amount of a project negatively mediates the
relationship between a project's social orientation and its funding
success.

Fig. 1 summarises the hypotheses developed above:

Fig. 1. Summary of hypotheses.
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3. Methodology

3.1. Data collection

To address the above hypotheses, a dataset including crowdfunding
projects in the largest economies of the two largest crowdfunding
markets was used (USA/North America and Germany/Europe). By in-
cluding crowdfunding platforms from different countries, the need for
crowdfunding research which captures country differences was ad-
dressed (Wehnert et al., 2019). The German context was surveyed in
order to include a non-English speaking culture as suggested by
Allison et al. (2013). Additionally, Germany is considered an important
crowdfunding market as the per capita crowdfunding amount is close to
the European average (Hörisch, 2019) and because there is a research
gap for crowdfunding in Germany (Angerer et al., 2017). As a result,
both a civil law (Germany) and a common law (USA) jurisdiction have
been considered (La Porta et al., 1998). The data originates from four
major investment-based crowdfunding platforms which provide
monetary rewards for investors, including the German platforms
Seedmatch and Companisto as well as the American platforms First
Democracy VC and Start Engine. Overall, the sample consists of ap-
proximately 60% German crowdfunding projects and 40% US crowd-
funding projects. Of these, 105 crowdfunding projects stem from the
German platform Seedmatch, 91 from Start Engine (USA), 85 from
Companisto (Germany) and 37 projects from the US platform First
Democracy VC.

These platforms have been chosen because they are thematically
open, allowing environmentally and socially oriented as well as con-
ventional ventures to start crowdfunding campaigns. The data was
manually collected during April 2018 by conducting a full-text analysis
of the project sites of each crowdfunding campaign, using a coding
scheme designed in advance. All 320 projects completed on these
platforms from the launch of the platforms until the 19th of April 2018
were included in the dataset. The dataset therefore consists of projects
that were successfully funded as well as those that did not reach their
funding target and all models conducted rely on the full dataset, in-
cluding successful as well as unsuccessful projects. As two projects
needed to be excluded from the dataset (as described below), the final
sample consists of 318 projects.

3.2. Measures

3.2.1. Dependent variable and mediators
All the platforms investigated follow an ‘all-or-nothing’ approach,

requiring that project initiators define a minimum funding target that
needs to be met. If that funding target is not reached, all funds raised
are returned to the funders. Since projects on the selected platforms not
only define a minimum funding target, but also a maximum funding
target, the minimum funding target can be overfunded by a manifold as
long as the maximum funding target is not exceeded. Thus, it is im-
portant not only to differentiate projects using a dichotomous variable
of whether they reached the minimum funding target or not, but to
employ a quantitative measure of the success of the project. Therefore,
as recommended in previous literature on crowdfunding (e.g.
Hörisch, 2018; Lambert and Schwienbacher, 2010; Thies et al., 2019), a
metric variable was chosen to capture funding success, measured as the
ratio between the actual amount funded and the minimum funding
target. Following earlier research (e.g. Dorfleitner et al., 2016;
Mollick, 2014), the number of funders was operationalised as a simple
count variable, capturing the number of investors (in thousands) who
contributed to the funding of each project. The average funding amount
per investor was assessed by dividing the total funding amount of a
project (in thousand US$) by the number of its investors (e.g.
Lagazio and Querci, 2018). One project received no funds (funding
amount = 0). Consequently, it was not possible to calculate an average
funding amount and this outlier was excluded from the analysis.

Another project needed to be excluded from the dataset, as it set the
minimum funding target equal to US$0, thus following a different
funding logic and making it impossible to assess its funding success in
comparison to the other projects.

To account for skewness of the error terms, the dependent variable
was logarithmized. Normal distribution of the error terms was tested
and confirmed using histograms and QQ-plots. Additionally, the pre-
sence of potentially problematic heteroscedasticity was tested as re-
commended by Backhaus et al. (2011) and rejected.

3.2.2. Independent Variables
To capture a project's environmental and social orientation, each

project was manually coded by two independent coders. All coders
participated in coder training and received coding instructions in ad-
vance. The coding technique was based on Calic and
Mosakowski (2016). To distinguish between different degrees of en-
vironmental and social orientation of the projects, environmental and
social orientation were not operationalised as dichotomous variables
(as in earlier research; cf. Calic and Mosakowski, 2016; Vismara, 2019).
Instead, both variables were assessed by each coder using a 7-point-
rating scale. The scale ranged from ‘-3: strong negative environmental/
social effects’, for example a venture offering short luxury private plane
trips (strong negative environmental effects), to ‘+3: strong positive
environmental/social effects’, for example a producer of fair-trade
vegan coffee offered by small retailers (strong positive social effects).
Values for Krippendorff's alpha above the critical value of 0.667
(Krippendorff's αenvironmental orientation = 0.807; Krippendorff's αsocial
orientation = 0.722) confirm the inter-coder-reliability of these constructs
(Krippendorff, 2004). By evaluating environmental and social orienta-
tion using a manual coding technique, this paper addresses the need
identified by Allison et al. (2013) for further research to apply manual
coding in order to examine the influence of more complex character-
istics (in this case environmental and social orientation) on funding
success. Furthermore, the coding scheme described above enhances the
use of quantitative methods by distinguishing between different levels
of social and environmental orientation (cf. Kraus et al., 2017).

3.2.3. Control variables
As indicated in the literature review, earlier research has revealed

further variables likely to influence crowdfunding success. On this
basis, additional control variables were selected. Control variables in-
clude team size (number of team members; cf. Mamonov and
Malaga, 2018; Vismara, 2019), third-party endorsement (number of
links to third parties such as blogs or newsletters; cf. Calic and
Mosakowski, 2016; Lehner, 2014), project quality (measured as the
number of videos posted on a project's crowdfunding page, cf.
Mollick, 2014), the national context (USA vs. Germany; cf.
Allison et al., 2013; Hörisch, 2018), gender (separating purely male
teams from purely female and mixed teams; cf. Greenberg and
Mollick, 2017; Johnson et al., 2018; Marom et al., 2014) and whether
the crowdfunding campaign was linked to social media (cf. Clauss et al.,
2018; Laurell et al., 2019; Mollick, 2014). Additionally, we controlled
for the minimum funding target set by the entrepreneur (in tens of
thousands of US$), as it is probable that lower funding targets are more
likely to be reached or even exceeded (Hörisch, 2015; Lagazio and
Querci, 2018; Mollick, 2014). Lastly, debt-crowdfunding projects were
differentiated from equity-crowdfunding projects (cf. Bretschneider and
Leimeister, 2017; Lam and Law, 2016; Vasileidou et al., 2016).

4. Results

Table 1 displays the descriptive statistics (means (M) and standard
deviations (SD)) as well as the correlations between all variables in-
cluded in the analysis. As indicated in Table 1, all correlations are well
below the value of 0.8, demonstrating that the variables included in the
analysis all reflect different constructs (Short et al., 2010).
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To test the hypotheses, mediated OLS regressions were performed
(Table 2), based on the causal steps approach suggested by Baron and
Kenny (1986). Linear regression analyses were applied as all dependent
variables are metric. Each model conducted relies on the full dataset
including successful as well as unsuccessful projects. Additionally, all
models are significant and explain relevant shares of the variance of the
dependent variable. The VIFs are all well below the critical value of 10,
indicating that none of the models seem to have problems related to
multicollinearity (Kennedy, 1992).

Model 1 tests whether environmental (H1a) and social (H1b) or-
ientation influence funding success, and additionally includes the
control variables. As assumed in hypothesis H1a, environmental or-
ientation positively influences funding success (b=.194; p<0.01).
Thus, hypothesis H1a is supported. In contrast to environmental or-
ientation, social orientation was not found to influence funding success

in model 1, meaning that hypothesis H1b cannot be confirmed. Of the
control variables, the minimum funding target, team size, the country
dummy variable and the equity crowdfunding dummy variable were
found to influence funding success.

Model 2 uses the number of funders as the dependent variable and
indicates a significant positive effect of environmental orientation
(b=.068; p<0.05) on this variable. In contrast, social orientation does
not exert a significant influence on the number of funders. In addition
to environmental orientation, the minimum funding target and the
equity crowdfunding dummy variable significantly influence the
number of funders.

Model 3 tested the influence of environmental and social orientation
on the average amount invested per funder. Neither environmental nor
social orientation exert a significant influence in this model. Among the
control variables, the minimum funding target, link to social media,

Table 1
Descriptive statistics and correlations of variables.
Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Env. orientation 0.476 0.991 1
2 Social

orientation
0.547 0.861 0.310!! 1

3 No. funders 0.452 0.564 0.128* −0.001 1
4 Av. Funding

amount
0.887 0.544 0.040 0.008 0.110† 1

5 Funding success 1.462 1.187 0.152!! 0.041 0.680!! 0.278!! 1
6 Third-party

endorsement
0.500 0.501 0.081 0.128* −0.115* 0.167!! 0.029 1

7 Country 0.403 0.491 −0.042 0.104† −0.086 −0.005 0.182!! 0.244!! 1
8 Videos 1.947 1.951 −0.005 0.048 0.018 0.030 0.208!! 0.176!! 0.335!! 1
9 Social media 0.355 0.479 −0.032 −0.064 −0.041 −0.152!! −0.142* 0.020 −0.596!! −0.148!! 1
10 Team size 4.997 3.242 0.013 0.066 0.094† 0.121* 0.282!! 0.141* 0.177!! 0.407!! −0.145!! 1
11 Min. target

amount
7.272 7.048 0.022 −0.051 0.128* 0.199!! −0.276!! 0.058 −0.403!! −0.142* 0.303!! −0.130* 1

12 Equity vs. debt 0.296 0.457 0.033 −0.116* −0.264!! −0.234!! 0.049 −0.510!! −0.475!! −0.166!! 0.066 −0.121* 0.103† 1
13 Gender 0.522 0.500 −0.071 −0.046 −0.114* −0.028 −0.151!! −0.101† 0.002 −0.104† 0.079 −0.413!! −0.123* −0.056 1

!! p<0.01;
! p<0.05;
† p<0.1
N=318 (Seedmatch n=105; Companisto n = 85; First Democracy VC n = 37; Start Engine n = 91).

Table 2
Regression models.

Model 1 Model 2 Model 3 Model 4 Model 5
Dependent Variable Funding Success Number of funders Av. funding amount Funding success Funding success

Env. Orient. 0.194!! (0.065) 0.068* (0.032) 0.031 (0.031) / 0.079* (0.040)
Soc. Orient. −0.049 (0.075) −0.010 (0.037) −0.019 (0.036) / −0.024 (0.045)
No. of funders / / / 1.457!! (0.070) 1.441!! (0.070)
Av. funding amount / / / 0.578!! (0.073) 0.572!! (0.073)
Videos 0.042 (0.036) 0.004 (0.018) −0.008 (0.017) 0.041† (0.022) 0.041† (0.022)
Min. funding target −0.037!! (0.010) 0.013!! (0.005) 0.016!! (0.005) −0.066!! (0.006) −0.066!! (0.006)
Third-party endorsement 0.123 (0.147) −0.040 (0.073) 0.002 (0.070) 0.196* (0.088) 0.179* (0.088)
Social media 0.111 (0.169) −0.039 (0.084) 0.169* (0.080) 0.056 (0.102) 0.071 (0.102)
Team size 0.081!! (0.023) 0.017 (0.011) 0.023* (0.011) 0.042!! (0.014) 0.043!! (0.014)
Country 0.358† (0.201) 0.099 (0.100) 0.052 (0.095) 0.166 (0.121) 0.186 (0.121)
Equity vs. debt 0.505!! (0.178) 0.342!! (0.088) −0.282!! (0.084) 0.180 (0.112) 0.173 (0.112)
Gender −0.007 (0.138) −0.079 (0.068) −0.025 (0.065) 0.115 (0.083) 0.121 (0.083)
Constant term 0.787!! (0.251) 0.168 (0.124) 0.680!! (0.119) 0.179 (0.157) 0.155 (0.159)
Model Fit
Adj. r² 0.167 0.097 0.110 0.698 0.699
Sign. model 0.000 0.000 0.000 0.000 0.000
VIF max 2.637 2.637 2.637 2.628 2.647
n 318 318 318 318 318

All models conducted rely on the full dataset including successful as well as unsuccessful projects. Unstandardised regression coefficients are displayed. Standard
errors are provided in brackets.
Levels of significance:

!! p<0.01;
! p<0.05;
† p<0.1.
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team size and the equity crowdfunding dummy variable were found to
influence the average funding amount.

Model 4 captures the influence of the number of funders and the
average funding amount on funding success. As indicated by the sig-
nificant regression coefficient (b=1.457; p<.01), the number of fun-
ders is found to positively influence funding success. Likewise, the
average funding amount has a positive influence on funding success
(b=.578). The number of videos posted, the minimum funding target,
third-party endorsement and team size all also influence funding suc-
cess in this model.

Lastly, model 5 analyses the influence of both environmental and
social orientation as well as the number of funders and the average
funding amount on funding success. Again, a significant positive in-
fluence of the number of funders (b=1.441; p<.01) and of the average
funding amount (b=.572; p<.01) is observed. As in model 1, en-
vironmental orientation exerts a significant influence on funding suc-
cess, even though the strength of this effect is lower due to the inclusion
of the mediators. This means that the influence of environmental or-
ientation is partly mediated by the number of funders. Hence, hy-
pothesis H2a is supported. Among the control variables, the number of
videos posted, third party endorsement, team size and the minimum
funding target were found to significantly influence the dependent
variable. In contrast, social orientation exerts no significant influence
either on the number of funders or on funding success. Therefore, no
support can be found for hypothesis H2b. Moreover, as neither en-
vironmental orientation nor social orientation have a significant influ-
ence on the average funding amount (see model 3 and model 5), hy-
potheses H3a and H3b cannot be supported.

To address the need for research on crowdfunding comparing dif-
ferent national contexts, the full model (model 5 in Table 2), was also
tested including an interaction term of environmental orientation and
country. Like the models in Table 2, the interaction model is significant
and explains a high share of the variance of the dependent variable.
Given that the model displayed in Table 3 contains an interaction effect,
the VIFs are all remarkably low (VIFmax = 2.984) and well below the
critical threshold of 10 (Kennedy, 1992).

As indicated in Table 3, this interaction effect is significant (with
p=.064). If the interaction effect is added, the main effect of

environmental orientation becomes insignificant. This finding provides
indication that the effect of environmental orientation on funding
success does indeed strongly depend on the national context. Figure 2
displays this interaction effect and highlights that while no consistent
effect of environmental orientation on crowdfunding success can be
observed for Germany, there is a consistently positive effect for the
USA. This finding provides indication that the effect of environmental
orientation on funding success is particularly strong in the USA.

5. Discussion

This analysis finds that environmental orientation positively influ-
ences the funding success of investment-based crowdfunding projects. It
thus provides additional support for the frequently published expecta-
tion that crowdfunding can support sustainable development (e.g.
Bonzanini et al., 2015; Cumming et al., 2017; Lehner, 2013) by finan-
cing ventures which enhance environmental protection. The paper is
also in line with the results of Calic and Mosakowski (2016), who found
a positive influence of environmental orientation on funding success in
the context of reward-based crowdfunding in the USA. However, in
contrast to their findings and to further analyses on donation-based
microlending (Allison et al., 2013; Cecere et al., 2017), no positive ef-
fect of social orientation can be observed in this analysis of investment-
based crowdfunding success in Germany and the USA. Thus, some
differences compared to reward-based crowdfunding and donation-
based microlending have been observed.

Consequently, as no negative influence of social orientation and
even a positive influence of environmental orientation was found,
earlier expectations regarding fundamentally different logics in in-
vestment-based crowdfunding on the one hand and reward- and do-
nation-based crowdfunding on the other could not be confirmed by this
research. Similarly, the finding by Cecere et al. (2017), stating that fi-
nancial rewards could crowd out the probability to fund a project which
serves the general public, cannot be supported with regard to en-
vironmentally oriented ventures. The latter are found to experience
above-average support, even though this research was conducted in a
context where financial rewards exist. Likewise, we could not find
support for the hypotheses that environmentally or socially oriented
projects receive lower average investments in a context where financial
rewards are promised.

The findings of this paper differ from those of Vismara (2019), who
found no positive influence of sustainability orientation on crowd-
funding success for the case of equity crowdfunding in the UK. How-
ever, his finding that sustainability orientation increases the number of
restricted (non-professional) investors is complemented by the insight
that it is only environmental orientation that significantly impacts the
number of funders of a crowdfunding campaign, while no significant
influence of social orientation on the number of funders was identified.
The differences between this paper's findings and those of
Vismara (2019) can be explained as follows. Firstly, to analyse the in-
fluence of sustainability orientation on funding success, Vismara (2019)
uses a combined measure, including environmental and social or-
ientation. In contrast, this study analysed the influences of environ-
mental and social orientation separately. Secondly, Vismara (2019)
uses a dichotomous variable differentiating between sustainability-or-
iented and non-sustainability-oriented projects, whereas the present
research captures different positive and negative degrees of environ-
mental and social orientation and thus uses a more fine-grained mea-
sure. Thirdly, this research analyses investment-based crowdfunding
platforms including both debt and equity crowdfunding projects, while
Vismara (2019) merely investigated equity crowdfunding platforms.
Lastly, Vismara's (2019) analysis was conducted in a different national
setting (the UK).

Earlier research provided an initial indication that the effect of
sustainability and environmental orientation might vary by country.
However, these analyses did not span country borders. Comparing

Table 3
Full regression model including interaction effect of environmental orientation
and country
Dependent Variable Funding success

Env. Orient. 0.017 (0.051)
Soc. Orient. −0.026 (0.045)
No. of funders 1.433!! (0.070)
Av. funding amount 0.578!! (0.073)
Videos 0.043* (0.022)
Min. funding target −0.065!! (0.006)
Third-party endors. 0.187* (0.088)
Social media 0.052 (0.102)
Team size 0.043!! (0.014)
Country 0.110 (0.127)
Country * Environmental Orientation 0.140† (0.075)
Equity vs. debt 0.171 (0.112)
Gender 0.131 (0.083)
Constant term 0.182 (0.159)
Model Fit
Adj. r² 0.702
Sign. model 0.000
VIF max 2.948
n 318

Unstandardised regression coefficients are displayed. Standard errors are pro-
vided in brackets.
Levels of significance:

!! p<0.01
! p<0.05;
† p<0.1.
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analyses conducted in different countries, a country-specific influence
of sustainability orientation on crowdfunding success could only be
assumed (e.g. Calic and Mosakowski, 2016; Hörisch, 2015;
Hörisch, 2018). The cross-country analysis in this article finds addi-
tional support for these early indications, as the influence of environ-
mental orientation on funding success is found to differ between Ger-
many and the USA; environmental orientation exerts a stronger
influence on funding success in the USA. Various possible explanations
for these cross-country differences exist. Firstly, the World Values
Survey (Inglehart et al., 2014) documents that US citizens on average
show higher levels of environmental concern than Germans; this out-
come could explain the more significant effect of environmental or-
ientation in the USA. Secondly, in the USA, investment-based crowd-
funding was strongly encouraged by President Obama's politics, for
instance through the JOBS Act. Indeed, President Obama backed in-
vestment-based crowdfunding as a means of ensuring that Òordinary
Americans will be able to go online and invest in entrepreneurs that they
believe inÓ, highlighting the opportunity to invest in projects considered
to support ‘good causes’ (White House, 2012). In Germany, no such
prominent political support for crowdfunding as a means of supporting
specific causes is observable. Thirdly, among Germans (as in con-
tinental Europe in general) environmental protection could rather be
regarded as an issue to be dealt with by regulation and governments
than by market actors. Thus, the willingness to invest in for-profit
ventures contributing to environmental protection could be more
widespread in the USA, which generally experiences lower levels of
environmental regulation (Löfstedt and Vogel, 2001).

The results of this study may also inform warm glow theory
(Andreoni, 1990). Conforming to the expectations of Allison et al.
(2013, p. 694), investors in this study choose Òhigh warm glow” in-
vestment opportunities above Òlow warm glowÓinvestment opportu-
nities with regard to the environmental orientation of crowdfunding
projects. The results of this article therefore confirm that warm glow
theory can also be applied to the context of environmentally oriented
and not only to socially oriented projects (cf. Hartmann et al., 2017).

Furthermore, the findings of this analysis inform warm glow theory,
as the observed positive influence of environmental orientation is ex-
plicable by the fact that such orientation increases the number of fun-
ders, whereas no influence on the average funding amount was found.
Thus, this research introduces a specification to warm glow theory,
highlighting the need to consider the number of funders as a mediator
in further analyses using warm glow theory to determine funding
amounts.

Lastly, warm glow theory has previously been mainly applied to
contexts where there are no financial rewards for investment, such as
the context of donating (e.g. Allison et al., 2013; Crumpler and
Grossman, 2008; Dunn et al., 2014). This article informatively applies
the theory to investment-based crowdfunding for sustainability-or-
iented ventures, a context combining public and private goods as out-
comes. Thus, it confirms the applicability of warm glow theory in
contexts that are not restricted to public goods as outcomes. With

regard to environmental orientation, a core assumption of warm glow
theory was confirmed, as higher levels of environmental orientation are
found to increase funding success. In contrast to earlier research, which
argued that financial rewards crowd out warm glow effects (cf.
Cecere et al., 2017), we found that even in investment-based crowd-
funding, environmental orientation impacts people's willingness to
support a project.

Surprisingly, the current empirical findings do not show a sig-
nificant effect of social orientation on crowdfunding success. The dif-
fering results regarding environmental and social orientation found in
this article can be explained by earlier research on environmental and
social orientation in entrepreneurship, suggesting that environmental
entrepreneurship is more closely related to profit-making
(Thompson et al., 2011). Thus, investors may associate higher levels of
environmental orientation with opportunities for generating profits.
Therefore, we can assume that investors of environmentally oriented
crowdfunding projects incorporate impurely altruistic values. On the
one hand, funders strive for personal satisfaction by supporting others
(a feeling of warm glow) while on the other hand, egoistic motives may
be strengthened by investors’ ambition to obtain financial benefits.

In comparison to environmental orientation, social orientation in
entrepreneurship may be associated with weaker business opportunities
because social entrepreneurship is rather rooted in the non-profit do-
main (Thompson et al., 2011). Therefore, the impure altruistic warm
glow effect is possibly weakened in the context of social orientation due
to missing egoistic motives aiming at financial returns.

6. Conclusions

The potential for environmentally and socially oriented ventures to
contribute to sustainable development has increasingly been high-
lighted (e.g. Filser et al., 2019; Kraus et al., 2018; Schaefer et al., 2015).
Crowdfunding is frequently expected to help unleash this potential.
This paper has therefore discussed how different degrees of environ-
mental and social orientation of investment-based crowdfunding pro-
jects may influence their funding success. In this regard, no significant
influence of social orientation on the number of funders or funding
success in investment-based crowdfunding can be observed. In contrast,
environmental orientation is found to increase funding success, and this
influence is mediated by the number of funders of a crowdfunding
campaign. This insight may help entrepreneurs and crowdfunding
platforms alike to identify factors which support successful financing of
environmentally oriented projects via investment-based crowdfunding.

Firstly, the results suggest that investment-based crowdfunding may
indeed be a promising way to finance environmentally oriented ven-
tures. Thus, entrepreneurs with environmentally oriented business
ideas are well advised to emphasise this orientation in the project de-
scription on crowdfunding platforms if they make use of investment-
based crowdfunding. In particular, environmentally oriented projects
seem to be potentially attractive to a large number of funders.
Entrepreneurs are therefore advised to use this potential, for example

Fig. 2. Interaction effect of environmental orientation and country.
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by increasing the visibility of their campaigns. For this purpose, online
as well as offline marketing can be of help. Relatedly, the finding that
environmental oriented investment-based crowdfunding projects reach
more supporters suggests that investment-based crowdfunding can also
serve a marketing function for environmental entrepreneurs. In con-
trast, entrepreneurs with socially oriented business ideas are re-
commended to carefully consider the type of crowdfunding for their
venture, as no positive influence of social orientation on funding suc-
cess was found for the context of investment-based crowdfunding. In
contrast, earlier analyses (e.g. Calic and Mosakowski, 2016;
Allison et al., 2013; Cecere et al., 2017) showed such positive effects in
the contexts of reward-based and donation-based forms of crowd-
funding.

Secondly, the above implications emphasise the importance of
crowdfunding platforms for environmentally oriented projects.
Platforms can assist environmentally oriented ventures in reaching a
huge number of funders if the platforms give projects high levels of
visibility, that is, if they feature a high number of frequent users. Thus,
entrepreneurs who intend to use investment-based crowdfunding to
finance environmentally oriented ventures should choose a platform
with a high number of frequent users who may be attracted to this
campaign. In turn, environmentally oriented projects may help plat-
forms to activate inactive users.

Thirdly, environmental entrepreneurs are challenged to consider
their national context when financing environmentally oriented pro-
jects via investment-based crowdfunding, as this analysis highlights a
different likelihood of successfully financing environmentally oriented
projects depending on national context. This also implies a carefully
considered choice of platform, paying special attention to which target
nationality the platform addresses. Given that most investment-based
crowdfunding platforms do not allow foreign citizens to invest, con-
sidering the choice of platform with regard to the national context is
particularly important for investment-based crowdfunding.

Additionally, the results reveal factors of general importance for
entrepreneurs to consider when using investment-based crowdfunding
to finance their ventures. While projects with higher minimum funding
targets are likely to reach more funders and higher absolute funding
levels, the likelihood of reaching or even exceeding the minimum
funding target decreases in cases where the minimum funding target is
higher. Additionally, this analysis indicates that project quality (re-
flected by the number of videos posted) increases an investment-based
crowdfunding campaign's success (cf. Bi et al., 2017; Hörisch, 2015;
Mollick, 2014). Lastly, the results suggest that larger teams are likely to
attract a higher number of funders, higher average funding amounts
and consequently higher levels of funding success in investment-based
crowdfunding.

The results of this article also inform warm glow theory by pro-
viding an indication of its explanatory power in the context of invest-
ment-based crowdfunding, where funders are generally expected to be
profit-oriented and less altruistic than those in reward-based and do-
nation-based crowdfunding (Lam and Law, 2016; Vasileidou et al.,
2016). It thus shows that warm glow theory is also applicable in the
context of financing mechanisms that offer monetary rewards to con-
tributors. Furthermore, warm glow theory is specified, as the effect of
environmental orientation on funding success is found to be mediated
by the number of funders.

In addition to the insights offered by this article, there are limita-
tions. One limitation is connected to the methodology used. The ana-
lysis in this article exclusively builds on information obtained from the
crowdfunding platforms and draws conclusions concerning investors.
Investors were not surveyed directly. Hence, as in earlier research on
warm glow theory and crowdfunding (e.g. Allison et al., 2013;
Cecere et al., 2017; Lagazio and Querci, 2018), we can only analyse the
aggregate investment decisions documented on crowdfunding plat-
forms and draw conclusions based on and informing warm glow theory.
Future research should address this limitation by drawing on surveys

among crowdfunding investors themselves. Such research would also
help to investigate further factors influencing crowdfunding investment
decisions, such as innovativeness and social capital (cf. Medina-
Molina et al., 2019), behavioural norms or interpersonal connections
(cf. Cecere et al., 2017) and the desire to receive public recognition and
prestige (Bretschneider and Leimeister, 2017; Harbaugh, 1998). Ad-
ditionally, the warm glow effect should be further researched by ana-
lysing whether funders of environmental ventures receive warm glow
feelings due to the outcome of the project (such as the realisation of
actual products or services) or rather receive a warm glow from the
mere act of financially supporting the project. In the latter case, funders
might not track the development of the ventures after they are suc-
cessfully funded (Bretschneider and Leimeister, 2017). To address this
question, future research in the field should aim at analysing panel data
at the level of individual funders.

Furthermore, future studies are advised to control for promised fi-
nancial return, for example by assessing the influence of the rate of
return, in order to measure the effect of egoistic motivations on in-
vestment decision behaviour in sustainability oriented crowdfunding.

Further investigations should also examine how the average funding
amount per funder may be increased for sustainability-oriented
crowdfunding projects, and how to specifically address funders who
invest higher-than-average amounts. In this context, future work on
sustainability and investment-based crowdfunding should also focus on
the role of monetary returns and different levels of monetary returns
(for example, in the form of interest rates or profit shares), since a
positive effect of higher returns on the number of funders has already
been shown in earlier literature (Ahlers et al., 2015).

As indicated in the above-mentioned paths for future research,
several steps may still be taken in order to specify the potential of in-
vestment-based crowdfunding for environmental and social ventures
and to reveal how this potential can be most effectively used for rea-
lising social change and supporting sustainable development. This re-
search may guide such future inquiries, as it has revealed the need to
distinguish between environmental and social orientation, between
different degrees of environmental orientation and between different
drivers of success in crowdfunding, such as the number of funders and
the average funding amount, and lastly to distinguish between different
national contexts. However, most importantly, it has shown that higher
levels of environmental orientation increase funding success for in-
vestment-based crowdfunding by reaching a higher number of funders.
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Abstract

The current level of corporate sustainability is insufficient for overcoming pressing

environmental and social issues. Research is therefore needed about processes that

lead to increased corporate action that fosters sustainable development. This study

investigates the influence of feedback and corporate awareness of consequences

on the development of corporate sustainability action over time. It uses action regu-

lation theory to quantitatively analyse data of 59 large German companies measured

at two points in time. The results reveal a positive temporal development of corporate

sustainability action, and awareness of consequences positively mediates the relation-

ship between corporate sustainability actions in two different time periods. Feedback

acts as a moderator between the positive effect of corporate sustainability action in

the first period on corporate awareness of consequences in the second period. Based

on these findings, recommendations for organisations include the importance of seek-

ing and processing feedback.

KEYWORDS

action regulation theory, awareness of consequences, corporate sustainability, feedback, panel

data

1 | INTRODUCTION

Corporate engagement for sustainability can be considered a precondi-

tion for sustainable development. For example Heede (2014) points out

that nearly two thirds of all historic CO 2 and methane emissions were

caused by no more than 90 corporations. Likewise, corporations and

their global supply chains are closely linked to some of the most press-

ing social sustainability challenges, such as forced labour (e.g., New,

2015). Given this importance of corporations for sustainable develop-

ment, it does not surprise that corporations increasingly engage for sus-

tainability. This is for instance reflected in a growing percentage of

corporations in the Fortune 500 index (Brown, Vetterlein, & Roemer!

Mahler, 2010) and in the number of companies that take sustainability

action by adopting a certified environmental management system

according to ISO 14001 (Federal Environment Agency, 2018).

However, existing research literature has highlighted that the cur-

rent level of corporate engagement for sustainability is insufficient

for staying within the planetary boundaries (Whiteman, Walker, &

Perego, 2013) or for overcoming the most pressing social evils in sup-

ply chains (Wickert, 2016). Thus, a higher level of corporate engage-

ment for sustainability is needed. Past literature has shown an

increase in corporate sustainability action over time (e.g., Doluca,

Holzner, & Wagner, 2018), however, not for all companies and not at

the same pace (Cramer, 2005; Doluca, Holzner, & Wagner, 2018;

Doluca, Wagner, & Block, 2018; SiebenhŸner & Arnold, 2007). Still,

relatively little is known on the processes that lead to increased corpo-

rate action fostering sustainable development. On this ground, the cur-

rent paper applies concepts of action regulation theory (Frese, 2007;

Frese & Zapf, 1994) and Schwartz's (1968) norm activation model to

analyse the organisational learning process of corporate sustainability

action and regards feedback and awareness of consequences as two

possible influencing factors. Against this theoretical background, it

can be assumed that an organisations' engagement with corporate sus-

tainability triggers its awareness of consequences about corporate
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sustainability, which in turn increases the respective organisations'

engagement. Furthermore, the feedback corporations receive on their

sustainability actions can be expected to moderate the influence of

corporate engagement on the awareness of consequences. Building

on these assumptions, this research addresses the following research

question: How does feedback and corporate awareness of conse-

quences influence corporate sustainability action?

This research extends the existing literature in several ways. First,

the analysis addresses the research need expressed by Papagiannakis,

Voudouris, and Lioukas (2014), who suggest to deeper investigate

why and how changes in corporate sustainability occur. Applying action

regulation theory in this context is novel because it provides a new per-

spective for explaining this organisational learning process. Second, ear-

lier studies can be validated by using a different database, drawing on

the German Corporate Sustainability Barometer (Schaltegger, Harms,

& Windolph, 2010; Schaltegger, Hšrisch, Windolph, & Harms, 2012).

Third, this analysis uses data of the same corporations over two points

in time and is hence one of the few studies allowing to analyse the tem-

poral development of corporate sustainability. By paying special atten-

tion to the role of feedback and awareness of consequences as well as

to the development of a corporation's engagement in sustainability over

time, this analysis provides insights into why some organisations reach a

high level of corporate sustainability faster than others.

The findings of this study reveal a positive development of corpo-

rate sustainability action over time. In particular, corporate sustainabil-

ity action in the first period exerts a positive effect on corporate

awareness of consequences in the second period, and this link is mod-

erated by the extent of feedback a corporation receives (in Period 1).

In turn, corporate awareness of consequences positively influences

corporate sustainability action (in Period 2). Hence, the study shows

that feedback and corporate awareness of consequences are impor-

tant influencing factors, which determine the extent and pace at which

an organisation develops with regard to corporate sustainability.

The remainder of the paper is structured as follows. The next sec-

tion presents the extant literature on how corporate engagement for

sustainability changes over time, summarises key aspects of the theo-

retical framework informed by action regulation theory and the norm

activation model, and builds hypotheses based on both streams of liter-

ature. Section 3 describes the quantitative methodology employed for

the empirical analysis, explaining the two waves of surveys conducted,

the measurement constructs used, and the resulting data set. In Section

4, the results of the hypotheses testing are presented. Section 5 dis-

cusses these findings and draws conclusions for theory and practice.

2 | LITERATURE REVIEW

2.1 | Development of corporate sustainability over
time

The level of corporate sustainability has increased steadily for the past

decades. Thereby, corporate sustainability can be defined asÒcompany

activities Ð voluntary by definition Ð demonstrating the inclusion of

social and environmental concerns in business operations and in inter-

actions with stakeholdersÓ (van Marrewijk, 2003, p. 102). As, for

instance, indicated by a growing number of companies implementing

environmental management systems, the level of corporate sustain-

ability has increased for the past decades (Brown et al., 2010; Federal

Environment Agency, 2018). Similarly, Doluca, Holzner, and Wagner

(2018) report an overall increase of corporate sustainability actions

and environmental management systems established in German and

British organisations between 2001 and 2016.

To better understand the reasons for such increases of corporate

sustainability action, the learning process of businesses on corporate

sustainability is of crucial importance. A study by Cramer (2005), for

example, monitored Dutch companies in different phases of integrat-

ing corporate sustainability into their business practices and stresses

that the corporate learning process towards sustainability, especially

in large companies, leaves much to be desired. She concludes that sus-

tainability learning processes in organisations mainly occur on individ-

ual or group level. However, learning processes at the level of the

whole corporation remain rare (Cramer, 2005), that is, processes that

are integrated throughout the organisational hierarchy from the top

management to each single department. A major reason for this rather

hesitant learning process is the lack of support and understanding

within the organisation. Similar findings by SiebenhŸner and Arnold

(2007) emphasise that large companies mainly focus on small!scale

measures, although radical changes can predominantly be identified

among medium!sized companies. However, Doluca, Holzner, and

Wagner (2018) find that the resulting level of corporate sustainability

increases with the size of an organisation, possibly due to the availabil-

ity of resources (cf., Gallo & Christensen, 2011). Furthermore, Doluca,

Wagner, and Block (2018) report that family firms in Germany lag

behind nonfamily firms with regard to implementing sustainability!

related measures in the first waves of measurement; nevertheless,

they catch up at a later stage.

Based on these studies, it becomes evident that not all organisa-

tions reach the same level of corporate sustainability at the same time

and pace. Therefore, influencing factors should be considered. So far,

only few analyses of corporate sustainability over time exist, which

mainly have been conducted using data from the European Business

Environment Barometer (e.g., Doluca, Holzner, & Wagner, 2018;

Doluca, Wagner, & Block, 2018). However, these earlier studies use

pooled cross!sectional data (i.e., building on different companies for

each point in time) instead of panel data (i.e., a data setÒthat follows

a given sample of individuals over time, and thus provides multiple

observations on each individual in the sampleÓ(Hsiao, 2014, p. 1).

Consequently, Doluca, Holzner, and Wagner (2018) highlight the need

for further analyses of temporal developments of corporate sustain-

ability. Likewise, Papagiannakis et al. (2014) identify the need to

deeper investigate why and how changes in corporate sustainability

occur. Therefore, the use of data drawing on the same companies at

different points in time represents a major contribution to existing lit-

erature on the temporal development of corporate sustainability. By

examining data from the German Corporate Sustainability Barometer

surveys 2010 and 2012 (Schaltegger et al., 2010; 2012), this study
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addresses the research call expressed by Doluca, Holzner, and Wagner

(2018) and Papagiannakis et al. (2014). Thus, in comparison to earlier

studies, methodological novelties of this paper are to analyse the same

organisations over time, to apply a different theoretical framework,

and to use another database.

2.2 | Feedback and awareness of consequences

An important driving factor for corporate learning for sustainability is

the awareness of corporations about the consequences of environ-

mentally and socially (un)sustainable development for the respective

corporation. Awareness of consequences refers to the belief that a

specific condition is of importance for a relevant object, as it has con-

sequences for this object (Papagiannakis & Lioukas, 2017). On the

basis of Schwartz's (1968) norm activation model, De Groot and Steg

(2009) and Zhang, Wang, and Zhou (2013) highlight the importance

of the awareness of consequences as they find that actors develop

positive norms, that is, feelings of moral obligation, towards a certain

action in case they become aware of the consequences this action

implies. With regard to corporate sustainability, past literature has

indicated a positive influence of awareness of consequences of top

managers on the organisations' sustainability engagement

(Papagiannakis & Lioukas, 2017).

Another crucial factor for the improvement and development of

corporate sustainability management is feedback. Past literature has

identified feedback as a major influencing factor in organisational

learning (e.g., Barlas & Yasarcan, 2006; Greve, 2003; Wong, Cheung,

& Leung, 2008). Mayfield and Mayfield (2011), for example, highlight

the importance of performance feedback on the individual and group

level for receiving a learning and evaluation effect on the

organisational level. Earlier research has also investigated the influence

of feedback on corporate sustainability. By acting upon feedback and

being aware of the consequences corporate actions imply, stakeholder

pressures can be addressed, which plays a vital role for organisations in

developing its corporate sustainability strategy (Madsen & Ulh¿i,

2001; Perez!Batres, Doh, van Miller, & Pisani, 2012). Branzei,

Ursacki!Bryant, Vertinsky, and Zhang (2004) and Papagiannakis et al.

(2014) apply control theory to explain the impact of feedback on the

sustainability learning process of corporations. According to Branzei

et al. (2004), feedback is particularly important in the early stages of

implementing corporate sustainability. Likewise, focusing on the envi-

ronmental dimension of corporate sustainability, the findings by

Papagiannakis et al. (2014) suggest that the evolution of an organisa-

tions' corporate sustainability strategy Òis driven by a feedback process

wherein outcomes of the environmental decisions of an earlier time

influence environmental decisions of a later timeÓ (Papagiannakis

et al., 2014, p. 266). However, when it comes to feedback processing,

control theory primarily focuses on discrepancy!reducing feedback

that interrupts a certain action, in case the goal has not been achieved

(Carver & Scheier, 1985; cf., Locke, 1991; Zacher & Frese, 2018).

Action regulation theory (Frese, 2009; Frese & Zapf, 1994) extends

control theory in this respect, as it takes a broader perspective on

feedback, not restricted to discrepancy!reducing feedback. It thus

provides a promising path for analysing the influence of feedback on

the temporal development of corporate sustainability.

2.3 | Action regulation theory

Although learning and planning are important steps in corporate sus-

tainability, actual sustainability!related problems such as climate

change or unhealthy working conditions can ultimately only be suc-

cessfully reduced or eliminated by taking action. In this context, action

regulation theory (e.g., Frese, 2007; Frese & Zapf, 1994; Hacker, 1985)

provides a powerful approach in understanding why and how actors

regulate their actions. Action regulation theory builds on and extends

control theory (Zacher & Frese, 2018). Previous applications of this

theory have primarily focused on entrepreneurial individuals (e.g.,

Frese, 2009; Frese, Gielnik, & Mensmann, 2016; Gielnik et al., 2015),

but it is also applicable for actors in established corporations (e.g.,

Diestel & Schmidt, 2012; Raabe, Frese, & Beehr, 2007; Zacher,

Schmitt, Jimmieson, & Rudolph, 2018). Although these studies investi-

gated the behaviour of specific individuals within a corporation, such

as employees or supervisors, action regulation theory has not yet been

applied to explain actions of an organisation as a whole. Past literature

provides evidence for the applicability of control theory on the

organisational level (e.g.,Branzei et al., 2004 ; Papagiannakis et al.,

2014). A research gap, however, remains to test action regulation the-

ory at the organisational level of analysis as it represents a valuable

extension of control theory. Such application in the field of corporate

sustainability is valuable, as action regulation theory allows addressing

developments over time. Zacher and Frese (2018) highlight that such a

perspective is only rarely taken and recommend to further apply action

regulation theory based on data sets surveying the same objects at dif-

ferent points in time.

Action regulation theory distinguishes between three different

components that can be used to explain how actors regulate their

actions: (a) sequence of action, (b) structure, and (c) focus (Frese,

2007, 2009). In the following analysis, special attention is paid to the

sequence of action,as this aspect of action regulation theory has not

been applied in sustainability!related actions of organisations. Addi-

tionally, sequence of action is particularly relevant for corporations,

specifically to the role of feedbackwithin the action regulation process

over time, and feedback has proven to be a particularly relevant

influencing factor in the context of corporate sustainability (Hšrisch,

Johnson, & Schaltegger, 2015). Thus, considering the sequence of

action extends studies on corporate sustainability using control theory

(Branzei et al., 2004; Papagiannakis et al., 2014). Although control the-

ory and action regulation theory agree on the theoretical aspects of

hierarchical levels (structure), both differ particularly with regard to

the action sequence(Zacher & Frese, 2018).

According to action regulation theory, the following different, pos-

sibly iterative, sequences of action regulationexist: (a) goal develop-

ment, (b) orientation, (c) plan development and selection, (d)

monitoring of execution, and ultimately, (e) feedback processing

(Frese, 2009; Frese & Zapf, 1994; Zacher & Frese, 2018). Action starts

with developing an overarching goal and various different subgoals,
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followed by mapping its environment and developing a plan in order to

achieve these goals. Afterwards, the process of execution needs to be

monitored and feedback from consumers, investors, suppliers, and so

on has to be processed (Frese, 2009). These sequences of action do

not necessarily occur in the exact order but can also take place simul-

taneously or are repeated before turning to the next sequence of

action. During this process, a continuous provision on feedback

concerning actions takes place. Thus, the last sequence of the action

regulation process, feedback processing, is of utmost importance as

actors are informed about their current state of achieving the

predefined goals. This enables them to regulate their actions in order

to reduce any inconsistencies on this path (Zacher & Frese, 2018).

Thus, the extent to which actors receive feedback on their action is

of crucial relevance in action regulation theory. Feedback is defined

as Òinformation about how far one has progressed toward the goalÓ

(Frese & Zapf, 1994, p. 279), but feedback also holds the power to

change goals in a constructive way. As stated by Frese (2007), feed-

back is one of the most important components of the corporate learn-

ing process, although it has not yet enjoyed much attention in

literature. Particularly, the influence of the extent of feedback provi-

sion on the development of corporate sustainability has not been suf-

ficiently investigated by previous applications of action regulation

theory.

2.4 | Development of hypotheses

Corporate sustainability is a steady learning process for organisations

(e.g., Benn, Edwards, & Williams, 2014; Linnenluecke & Griffiths,

2010a; Schaltegger, Beckmann, & Hansen, 2013), demanding flexible

adaptations and fast responses to present and future environmental

and social issues. Consequently, sustainability!related goals need to

be regularly adapted, extended, or changed (York, 2009). Based on

the sequences of action suggested in action regulation theory, corpo-

rations pass stepwise cognitive processes iteratively, in order to reach

their sustainability!related goals. In so doing, routines and expertise

are being built in the field of corporate sustainability (Baker &

Schaltegger, 2015). According to Frese (2007), increasing routinisation

opens the opportunity to deal with additional demands as routinised

action happens on a rather (semi)unconscious level and thus demands

less effort and time for the actor to carry out this action. As a result,

the actor is capable to concentrate on further action. On this basis, it

can be expected that corporate sustainability enjoys a continuous

improvement with time. Similar findings have been reported by past

literature. Studies by Cramer (2005) and by SiebenhŸner and Arnold

(2007) provide support for the positive development of corporate sus-

tainability over time. However, surveys among corporations show rel-

atively large differences between organisations with regard to their

level of corporate sustainability (e.g., Banerjee, Iyer, & Kashyap,

2003; Doluca, Holzner, & Wagner, 2018; Doluca, Wagner, & Block,

2018). Although, overall, the level of corporate sustainability increases

(e.g., Doluca, Holzner, & Wagner, 2018), it cannot be expected that all

organisations reach the same level of corporate sustainability at the

same time but that it will be influenced by prior levels of corporate

sustainability of the respective organisation. In this vein, JovŽ!Llopis

and Segarra!Blasco (2018) found that corporations that engage with

innovations positively affecting the environment in the previous year

are more likely to also engage with such innovations in the following

year. Likewise, Papagiannakis et al. (2014, p. 257) argue in the context

of corporate environmental management thatÒhigher outcomes would

trigger higher goals that [É] would lead to an increase in subsequent

environmental decisionsÓ. Consequently, corporate sustainability

action can be expected to be path dependent. In other words, the level

of corporate sustainability at a later stage can be expected to depend

on the level of corporate sustainability action at an earlier stage.

Therefore, Hypothesis 1 is formulated as follows:

Hypothesis 1. The higher the level of prior corporate

sustainability (in Period 1), the higher the level of subse-

quent corporate sustainability action (in Period 2).

Extant literature suggests that corporate actions concerning an

issue lead to higher levels of corporate awareness of the conse-

quences concerning this issue (Papagiannakis & Lioukas, 2017; Zhang

et al., 2013). In the context of corporate sustainability, Papagiannakis

and Lioukas (2012) stress that the awareness of consequences of indi-

viduals within an organisation is important in regulating future action.

At the organisational level, Qian and Schaltegger (2017) find for the

context of carbon reporting that improving disclosure quality leads to

higher carbon performance in the subsequent time period, as the orga-

nisation becomes aware of the consequences the issue of climate

change has for this organisation. Given the consequences, (un)sustain-

able development can have for corporations (e.g., Linnenluecke &

Griffiths, 2010b; Winn, Kirchgeorg, Griffiths, Linnenluecke, & GŸnther,

2011), corporate awareness of consequences is highly relevant. There-

fore, based on Papagiannakis and Lioukas (2017) and Zhang et al.

(2013), this work examines in how far prior levels of corporate sustain-

ability action lead to a stronger awareness concerning the conse-

quences of (un)sustainable development. We thus hypothesise that

the level of prior corporate sustainability action positively influences

the subsequent awareness of consequences. Accordingly, Hypothesis 2

is formulated as follows:

Hypothesis 2. The higher the level of prior corporate

sustainability action (in Period 1), the higher the subse-

quent corporate awareness of consequences concerning

sustainability (in Period 2).

Based on action regulation theory and control theory, it can be

anticipated that, besides awareness of consequences, the extent of

feedback related to the progress of goal achievement is of crucial

importance for corporate sustainability action. Feedback is an impor-

tant influencing factor for organisational learning in general (e.g.,

Barlas & Yasarcan, 2006; Greve, 2003; Wong et al., 2008). With regard

to the formation of environmental strategies among Chinese firms,

feedback was found to be an important motivator (Branzei et al.,

2004). Likewise, Papagiannakis et al. (2014) qualitatively analysed cor-

porate environmental strategies of Greek firms over a 5!year period

(2004Ð2008) using a multiple case study approach. Their findings also
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showed that sustainability!related decisions of an earlier time influ-

ence those of a later time leading to a steadily increasing achievement

of new outcomes. Moreover, Papagiannakis et al. (2014) showed that

the temporal evolution of corporate environmental strategies is

stimulated by a feedback process. Besides these insights gained from

earlier research on corporate sustainability inspired by control

theory, action regulation theory highlights the importance of feedback,

as it suggests that feedback plays a vital role in action regulation

(Frese, 2007; Frese & Zapf, 1994; Zacher & Frese, 2018). Thus,

building on action regulation theory and the evidence gathered by

Branzei et al. (2004) and Papagiannakis et al. (2014) in the context of

corporate sustainability, it can be expected that feedback strengthens

the positive effect of prior levels of corporate sustainability on the

awareness of consequences. The more feedback an organisation

receives concerning sustainability, the stronger will be the impact of

prior corporate sustainability actions on the awareness about conse-

quences of actions towards corporate sustainability. Therefore, feed-

back processing is assumed to act as a moderator between prior

corporate sustainability actions and its awareness of consequences

related to sustainability actions. On this basis, Hypothesis 3 is

formulated:

Hypothesis 3. The influence of prior corporate sustain-

ability action (in Period 1) on subsequent corporate

awareness of consequences (in Period 2) is moderated

by the extent of feedback a company receives on sustain-

ability issues.

By considering the sequential action cycle suggested in action reg-

ulation theory, which starts with goal development (Frese, 2007; Frese

& Zapf, 1994), we expect that sustainability!related goals will be

adapted in order to regulate and improve future corporate sustainabil-

ity. Moreover, based on the norm activation model, it can be assumed

that higher levels of awareness about the consequences are a particu-

larly important trigger for actually taking action concerning an issue

(De Groot & Steg, 2009; Zhang et al., 2013). Awareness of conse-

quences is also found to be an important determinant in many sustain-

ability!related settings (e.g., He & Zhan, 2018; (Sšrqvist et al., 2013).

With regard to corporate sustainability, past literature has confirmed

a positive influence of awareness of consequences of individuals

within an organisation on its engagement in sustainability!related

action (Papagiannakis & Lioukas, 2012, 2017). On the basis of these

insights, we expect that the awareness of consequences of an organi-

sation enhances its engagement in sustainability!related actions.

Accordingly, Hypothesis 4 is formulated as follows:

Hypothesis 4. The higher the level of corporate aware-

ness of consequences (in Period 2), the higher the level

of corporate sustainability action (in Period 2).

Finally, Hypotheses 1, 2, and 4 logically imply that the awareness

of consequences acts as a mediator between the positive development

of corporate sustainability over time, that is, between the influence of

prior and subsequent levels of corporate sustainability action. The

expected mediation is based on findings by De Groot and Steg

(2009), who provide compelling support for the mediator effect of

awareness of consequences on prosocial and proenvironmental inten-

tions on the individual level, for instance concerning reducing car use,

blood donation, and energy use. Moreover, a cyclical relationship

between these variables can be expected according to the sequences

of action regulation, implied in action regulation theory. This leads to

the proposition of Hypothesis 5:

Hypothesis 5. The influence of the level of prior corpo-

rate sustainability actions (in Period 1) on the subsequent

level of corporate sustainability actions (in Period 2) is

positively mediated by the level of corporate awareness

of consequences (in Period 2).

Figure 1 summarises Hypotheses 1Ð4. Hypothesis 5 results by

combining Hypotheses 1, 2, and 4.

FIGURE 1 Summary of hypotheses
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3 | METHOD

3.1 | Participants and procedure

This paper uses the data gathered with two published surveys among

the 500 largest German companies as well as the 50 largest banks and

30 largest insurance companies (the German Corporate Sustainability

Barometer; Schaltegger et al., 2010; 2012). Additionally, companies

listed in the most important German stock indices (DAX, M!DAX,

and S!DAX) were contacted if not already included due to the

above!mentioned criteria. To avoid double counting of responses, all

subsidiaries were excluded from the surveys if they do not manage

sustainability issues independently from the parent company. Com-

pany size was measured by revenue (for banks and insurance compa-

nies company size was measured as balance sheet total or annual

gross contributions, respectively). All companies were contacted in

2010 and 2012. By examining data from surveys in different years, this

study addresses the research call expressed by Doluca, Holzner, and

Wagner (2018), highlighting the need for further analyses of temporal

developments of corporate sustainability.

For all participating companies, managers responsible for aspects

related to corporate sustainability were the preferred contact persons.

Surveying individuals who act as representatives for the whole organi-

sation is a common procedure (e.g., Branzei et al., 2004; Hšrisch, John-

son, & Schaltegger, 2015; Papagiannakis et al., 2014) and has also been

used to apply control theory on an organisational level (e.g., Branzei

et al., 2004; Papagiannakis et al., 2014). We have purposefully selected

sustainability managers as respondents, as these are known to have a

good overview about sustainability actions, feedback, and awareness

on an organisational level and thus have been previously used as

respondents for surveys capturing processes on the organisational

level (e.g., Hšrisch, Schaltegger, & Windolph, 2015).

Participation in the survey was voluntary, the data were treated

anonymously, and no sanctions were applied for nonparticipation.

For the survey in 2010, 334 companies were invited based on the

above criteria of which 112 companies participated in the survey

(33.5% response rate). In 2012, 152 companies participated in the sur-

vey, of 383 companies initially invited, using the same selection criteria

as in 2010 (39.7% response rate). The response rates for both surveys

are clearly within the standard deviation range of average response

rates Baruch and Holtom (2008) identified for surveys among organi-

sations, which were published in refereed academic journals (35.7%).

The survey for 2010 was conducted from November 2009 to Feb-

ruary 2010 and the survey for 2012 lasted from February 2012 to

April 2012. In both survey waves, potential participants were first

contacted via telephone. In 2010, in a second step, the survey was

sent to participants by mail or e!mail. In 2012, the participants

received a link to an online survey via e!mail after the initial contact

by telephone. The survey included numerous aspects of corporate sus-

tainability management, including items measuring the company's

awareness of consequences with regard to sustainability, the sustain-

ability!related action a company takes, and the feedback it receives

regarding its corporate sustainability activities.

For the purpose of this paper, only those 60 companies that partic-

ipated in both surveys were considered. To verify that this selection

does not results in a substantial bias, it was tested whether there are

significant differences with regard to key variables (i.e., revenue, the

number of employees, nondomestic sales, and the question whether

the respective company is family run) between those companies that

participated only in 2012 and those that also responded to the survey

in 2010. For none of these variables any significant differences could

be observed. One company needed to be excluded ex post, as the

respective questionnaire from 2012 was incomplete. The final data

set thus comprises data from 59 companies. The descriptive statistics

and the correlation matrix for these companies are displayed in

Table 1.

3.2 | Measures

The measurement of the degree to which a company takes action

related to sustainability (SustAct) is based on multiple items. First,

the respondents were provided a list of different standards in

TABLE 1 Descriptive statistics and correlation matrix of the sample

Variable 1 2 3 4 5 6 7

1. SustAct2010 1.000 .438 .436 .332 .231 ! .021 .324

2. Feedback2010 1.000 .198 .289 .211 .181 .411

3. SustAct2012 1.000 .494 .224 .065 .085

4. Aware2012 1.000 .121 .159 .347

5. Revenue 1.000 ! .160 .002

6. Family business 1.000 .001

7. Industry 1.000

Mean 0.000 ! 0.005 0.000 0.000 0.483 0.328 0.525

SD 1.000 1.008 1.000 1.000 0.504 0.473 0.504

Minimum ! 2.079 ! 2.915 ! 3.031 ! 2.380 0.000 0.000 0.000

Maximum 1.945 1.345 2.203 2.570 1.000 1.000 1.000

N 59 59 59 59 58 58 59
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sustainability management and indicated which of these standards

their company follows (AA 1000; EFQM; EMAS; Global Reporting Ini-

tiative Guidelines; ISO 14001; ISO 9000; OECD Guidelines; SA 8000;

Sigma Guidelines; UN Global Compact). The standardised number of

standards followed was used as a first variable in the construct

SustAct. Furthermore, the sustainability managers were asked to eval-

uate the intensity to which the company implements seven core sus-

tainability management measures (see Table A1). Each core

sustainability management measure was assessed on a 5!point rating

scale (ranging from never appliedto always applied). Together with

the first variable on the implementation of sustainability management

standards, the seven standardised variables on the implementation of

core sustainability management measures were used to build the con-

struct SustActusing principal component analysis, resulting in one con-

tinuous latent variable. In case of missing values concerning the key

sustainability measures, the average value was computed.1 The reli-

ability analysis showed sufficiently high values for both survey waves

(Cronbach's! SustAct2012 = .737; Cronbach's ! SustAct2010 = .678), given

that the number of items is smaller than 10 (Loewenthal, 2004).

As described in the theory section, the awareness of corporations

about the consequences of environmentally and socially (un)sustain-

able development for the respective corporation was expected to act

as a mediator variable. To capture this variable (Aware2012), it was

not asked directly, what consequences environmentally and socially

(un)sustainable development has on the entire organisation, but the

consequences for specific organisational units were surveyed. There-

fore, the sustainability managers participating in the survey were first

asked to assess the degree to which different functional units are

affected by environmental issues on a 5!point rating scale, to monitor

in how far the organisation is aware of consequences environmental

issues have for specific functional units. Using the assessment of rep-

resentative individuals within the organisation for assessing the aware-

ness of the organisation is a common procedure, also applied by

Papagiannakis and Lioukas (2017). For the eight functional units

displayed in Table A1, the average score was calculated and

standardised. If an organisational unit did not exist in a company

(e.g., production in a service company), this variable was excluded from

calculating the average score. For the same organisational units, the

respondents also indicated the units' degree of affectedness by social

issues, and again the average score was calculated and standardised.

For these two variables (i.e., average affectedness by first environmen-

tal and second social issues of different organisational units), a princi-

pal component analysis was used to calculate one single factor, ie,

one continuous latent variable. Again, reliability analysis revealed suf-

ficiently high values (Cronbach's! Aware2012 = .748) (Loewenthal, 2004).

To measure the extent to which a company receives feedback

about how far it has progressed towards its sustainability!related goals

in the first period (Feedback2010), the respondents indicated whether

the company measures its influence on six different environmental

issues, seven social issues, and the influence of its sustainability action

on seven issues relevant for business success (for an overview of these

issues, see Table A1), as it can be expected that the more aspects of

corporate sustainability a company measures, the higher will be the

degree of feedback it receives. These variables (number of environ-

mental aspects measured, number of social aspects measured, and

number of economic aspects measured) were all standardised and

used to compute one single, continuous construct by means of princi-

pal component analysis. Again, the value for Cronbach's! (.685) con-

firmed the reliability of the construct, given the relatively low

number of items included in the construct (Loewenthal, 2004).

To control for possible interfering effects, the following control

variables were considered, which were highlighted to influence corpo-

rate sustainability action in previous research (e.g., Doluca, Wagner, &

Block, 2018; Gallo & Christensen, 2011). First, a dummy variable was

used to separate companies with annual revenues of more than" 2.5

billion (revenue =1) from those with revenues of 2.5 billion or less (rev-

enue =0). Second, service and trade companies on the one hand (indus-

try = 0) were differentiated from producing companies (industry = 1).

Lastly, the variable family indicates whether the company is a family

run business (family = 1) or not (family = 0).

4 | ANALYSIS AND RESULTS

The conceptual model displayed in Figure 1 was tested using the Pro-

cess Macro version 3.3 (Hayes, 2018), which builds on OLS regres-

sions. For all constructs and all models analysed, normal distribution

of the variable and its error terms were confirmed using histograms

and QÐQ plots. Additionally, based on the tests suggested by

Backhaus, Erichson, Plinke, and Weiber (2011), it was made sure that

the data set and the analyses are not affected by problems related to

heteroscedasticity. Lastly, multicollinearity was tested for based on

the variance inflation factor values, and the data set was found to

not to be affected by problems connected to multicollinearity as

defined by Kennedy (1992).

In a first model (Model I), the effect of SustAct2010, Feedback2010,

and the interaction effect between these two constructs on

Aware2012 was tested. Additionally, this model includes the control

variables revenue, family, and industry. Model II captures the effect of

SustAct2010, Aware2012, and of the control variables (Revenue, Family,

and Industry; SustAct2012). Lastly, to not only test the effect of

SustAct2010 on Aware2012 as moderated by Feedback2010but also

the direct effect of SustAct2010 on Aware2012, Model III captures

the effect of SustAct2010and of the control variables on Aware2012.

The results of all models are displayed in Table 2.

Hypothesis 1 can be assessed based on Model II. Overall, Model II

shows a good model fit, as it explains 38.3% of the variance in the

dependent variable (R2 = .383). As expected in Hypothesis 1, the

model documents that the effect of SustAct2010 on SustAct2012 is

indeed positive and significant (b = .366, p < .01). To assess Hypothe-

sis 2, Model III needs to be consulted, which captures the main effect

of SustAct2010on Aware2012. Again, the model has a sufficient model

fit (R2 = .183). The model provides indication thatSustAct2010exerts a

1For the 60 companies included in the sample, on average 0.15, the seven items on the imple-

mentation of core sustainability management measures were missing.
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significant effect on Aware2012 (b = .237, p < .1). Thus, Hypothesis 2

can be accepted as well, given a probability of error of p < .1. In

Hypothesis 3, it was expected that this influence of prior levels of cor-

porate sustainability (SustAct2010) on corporate awareness of conse-

quences (Aware2012) is moderated by the extent of feedback a

company receives on sustainability issues. Model I captures this

hypothesis, as it included the effect of the interaction term of

SustAct2010 and Feedback2010on Aware2012. Indeed, this interac-

tion term shows a significant effect (b = .359, p < .01). Therefore,

Hypothesis 3 can be supported. Figure 2 visualises this effect and

demonstrates that although there is only a weak (negative) effect of

SustAct2010 on Aware2012 if Feedback2010is low, SustAct2010 has

a strong positive effect on Aware2012 if Feedback2010is high. This

indicates that higher levels of prior corporate sustainability action lead

to higher levels of awareness of consequences only if the level of feed-

back received by a company is high.

Hypothesis 4 assumes that Aware2012 positively influences

SustAct2012 and can be analysed based on Model II. As the model

shows a significant effect of Aware2012 on SustAct2012 (b = .426,

p < .01), Hypothesis 4 can be supported.

Lastly, building on the previous hypotheses, Hypothesis 5 expects

that the influence of prior sustainability action (SustAct2010) on subse-

quent sustainability action (SustAct2012) is moderated by the aware-

ness of consequences (Aware2012). Finding support for this

hypothesis requires significant effects of SustAct2010 on Aware2012

(Hypothesis 2) and of Aware2012 on SustAct2012 (Hypothesis 4).

Although the latter can be supported with a very low probability of error

(p < .01), Hypothesis 2 can only be supported, givenp < .1 is accepted.

Additionally, the influence of SustAct2010 on Aware2012 was found

to be only significant and positive in caseFeedback2010is high (Hypoth-

esis 3). Thus, Hypothesis 5 can only be supported withp < .1.

Interestingly, of the control variables only industry shows a signifi-

cant effect and only in Model II. The lack of significance ofrevenuecan

be explained by the sample selection as only the largest German cor-

porations have been surveyed. Hence, all companies included in the

analysis are large corporations with high revenues.

Table A2 displays the same models as documented in Table 2 but

uses an alternative operationalisation of the Feedback2010variable.

Based on this robustness check, the results of Table 2 can be con-

firmed. The alternative operationalisation of the Feedback2010vari-

able is documented in Table A1.

5 | DISCUSSION AND CONCLUSION

Sustainable development cannot be achieved without substantial

action of corporations (cf., Heede, 2014; Shrivastava, 1995). Past liter-

ature indicated that although the overall level of corporate sustainabil-

ity increases, not all organisations reach the same level within the

same time (Cramer, 2005; Doluca, Holzner, & Wagner, 2018; Doluca,

Wagner, & Block, 2018; SiebenhŸner & Arnold, 2007). Therefore,

knowledge on factors leading to an increase of corporate sustainability

action is of crucial importance. This study enriches research on corpo-

rate sustainability by identifying awareness of consequences and feed-

back as important influencing factors. In this context, a novel

theoretical lens is applied by informing the analysis with action regula-

tion theory, which extends past research on feedback processing

based on control theory. Furthermore, there is a lack of panel data sets

on corporate sustainability, although such data are of high relevance

for understanding the development of corporate sustainability over

time. Although some qualitative, longitudinal studies on corporate sus-

tainability exist (e.g., Cramer, 2005; Papagiannakis et al., 2014;

SiebenhŸner & Arnold, 2007), most quantitative analyses on corporate

sustainability used pooled cross!sectional data; that is, although differ-

ent points in time are monitored, the composition of the sample differs

between the different measurements (e.g., Doluca, Holzner, & Wagner,

2018; Doluca, Wagner, & Block, 2018; Schaltegger et al., 2012). For

this reason, a data set consisting of the same companies for two differ-

ent points in time provides the basis for this empirical investigation.

In good agreement with Doluca, Holzner, and Wagner (2018), our

findings reveal a positive development of corporate sustainability

TABLE 2 Regression models

Model number Model I Model II Model III

Dependent variable Aware2012 SustAct2012 Aware2012

Independent variables

Constant term ! .423* (.240) .078 (.213) ! .379 (.237)

SustAct2010 .201 (.140) .366*** (.126) .237* (.140)

Feedback2010 .256 (.155)

SustAct2010 *
Feedback2010

.359*** (.133)

Aware2012 .426*** (.121)

Revenue .106 (.250) .220 (.228) .156 (.259)

Family .250 (.291) .276 (.266) .158 (.302)

Industry .267 (.303) ! .497* (.270) .476 (.300)

R2 .289 .383 .183

N 58 58 58

p (model) .006 .000 .028

Note. The cells display the unstandardised regression coefficients. Standard
errors are reported in parentheses. Indirect effect: bzxbyz = 0.101;
SEbzx*yz = 0.066*p < 0.1.**p < 0.05.***p < 0.01.

FIGURE 2 Interaction effect
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action over time. Reasons for this observation can be found by consid-

ering action regulation theory. Frese (2007), for example, suggested

that actors receive expertise and experience routinisation by itera-

tively passing through a sequential action cycle. During this process,

actors are enabled to deal with additional demands and are thus

empowered to increase their engagement in sustainability!related

actions. Moreover, the results show that corporate sustainability

action positively influences corporate awareness of consequences.

Our results thus support earlier findings by Zhang et al. (2013) and

Papagiannakis and Lioukas (2017), who found for the context of

employees within corporations that actions concerning an issue lead

to higher levels of awareness about this issue and sensitise for the sus-

tainability!related consequences of the corporations' actions. Our

analysis furthermore reveals that the positive effect of corporate

action on awareness for sustainability!related consequences is posi-

tively moderated by feedback. This finding is compatible with those

by Branzei et al. (2004) and Papagiannakis et al. (2014), who stated

that the positive evolution of corporate sustainability is driven by a

feedback process. These studies therefore lend support to our

assumptions based on action regulation theory and its sequential

action cycle (Frese, 2007; Frese & Zapf, 1994; Zacher & Frese, 2018)

that feedback processing is one of the most important components

of the corporate learning process. A possible reason why feedback acts

as a moderator of the relationship between corporate sustainability

action and corporate awareness of consequences is that organisations

are informed about their current state of achieving a predefined goal

and are thus enabled to reduce inconsistencies on this path (Zacher

& Frese, 2018). Our findings furthermore show that corporate aware-

ness of consequences positively influences corporate sustainability

action. According to De Groot and Steg (2009) and Zhang et al.

(2013), actors develop positive feelings of moral obligation towards a

certain action if they become aware of the consequences this action

implies. Hence, these insights also inform and support the norm activa-

tion model by Schwartz (1968). For the context of this paper, this

implies that corporations become aware of the importance of the envi-

ronment and social issues for them through engaging in corporate sus-

tainability and consequently further improve their sustainability!

related actions. This finding lends support to Papagiannakis and

Lioukas (2017), who also reported a positive influence of awareness

of consequences of managers in Greek manufacturing companies on

their engagement in corporate sustainability actions. The results are

also in line with the findings by Qian and Schaltegger (2017), who

found that improving disclosure on carbon information leads to

improved carbon performance in subsequent periods of time.

Although they do not analyse awareness, they argue that awareness

and organisational learning may be reasons to be further investigated

to explain their findings. Finally, a positive mediation of awareness of

consequences on the relationship between corporate sustainability

action of an earlier time on corporate sustainability action of a later

time was indicated in our study. This finding extends those of De

Groot and Steg (2009), who found evidence for the mediator effect

of awareness of consequences on prosocial and proenvironmental

intentions of individuals. Therefore, our study indicates that a

mediator effect can also be found on the organisational level in the

context of corporate sustainability. However, it should be noted that

the effect of prior levels of corporate sustainability action on subse-

quent levels of corporate sustainability action is only partially medi-

ated by the level of corporate awareness of consequences.

Based on the analysis presented above, several implications can be

derived for theory and practice. First, the study indicates that aware-

ness of consequences and feedback are two important influencing fac-

tors for the development of corporate sustainability action over time.

Therefore, organisations are encouraged to actively seek for feedback

in order to analyse their progress towards approaching sustainability!

related goals. To receive such feedback, it is advisable to enhance

the measurement of different aspects of sustainability (e.g., green-

house gas emissions, labour conditions in supply chains, and so on),

as enhanced measurement of sustainability aspects over time

increases the extent of feedback a corporation receives. This result is

thus in line with earlier studies that revealed the importance of mea-

suring progress in sustainability management (e.g., Bell & Morse,

2013). Relatedly, the result that awareness of consequences positively

impacts corporate sustainability action highlights the importance of

sensitising corporate managers for the consequences (un)sustainable

development has for the respective corporation. In this context, fur-

ther education concerning sustainability for managers is a promising

means (cf., Hesselbarth & Schaltegger, 2014; Roome, 2005).

The study also provides several theoretical implications. It informs

action regulation theory in two ways. First, action regulation theory

has previously only rarely been used to explain actions on the

organisational level. Past studies have applied action regulation theory

nearly exclusively on the level of individual acting in organisations, for

example, by considering employees, supervisors, or managers. Second,

our study is the first approach to apply the theory in contexts of cor-

porate sustainability. Hence, using action regulation theory for the

context of this paper provides a novel approach to understand the

development of corporate sustainability action of organisations as

one entity rather than the individuals employed by that organisation.

The same accounts for awareness of consequences because this vari-

able has not been applied as an influencing factor on sustainability!

related corporate actions before. Furthermore, this study is one of

the few applications of data regarding the temporal development of

corporate sustainability action. Therefore, it addresses the research

need to further analyse corporate sustainability taking into account

temporal developments (Doluca, Holzner, & Wagner, 2018). Most

notably, this study is, to the best knowledge of the authors, the first

to apply action regulation theory in the context of the development

of corporate sustainability over time.

However, some limitations of the study are worth noting and

should be addressed in future research. First, although the theoretical

framework provides a new perspective on the temporal development

of sustainability!related actions of corporations, action regulation the-

ory was not exploited to its full potential. Concerning the sequential

action cycle, most attention was paid to feedback processing. How-

ever, before processing feedback, the sequence of action implies addi-

tional processes that were not in the focus of this investigation.

H…RISCHET AL. 9



Empirically approaching steps like goal development, mapping the

environment, planning, and monitoring of execution could provide fur-

ther insights into understanding the progress in corporate sustainabil-

ity action over time. Moreover, action regulation theory includes two

further components besides the sequential action cycle: structure

and focus. Considering those components would have gone beyond

the scope of this study. However, future research analysing the struc-

ture and focus of sustainability!related action of corporations would

be highly informative. Especially hierarchical allocations of such

actions (i.e., conscious vs. automatic) should be considered in future

studies, in particular with respect to organisations' expertise and

routinisation.

A second limitation concerns the data used for the analysis. One

limitation concerning the data is that it dates back to 2010 and

2012. Thus, following the data collection and critical events such as

the Paris Climate Change Agreement or the formulation of the Sus-

tainable Development Goals of the United Nations took place. Further

research should analyse in how far these events affected the influ-

ences observed in this analysis. Besides, the data are limited to large

corporations and to German corporations. Therefore, the results

should not be generalised to other contexts without care. Although

the focus on Germany was purposefully chosen, given the fact that

German corporate sustainability management was found to take a

middle position when compared with sustainability management in

other countries (Hšrisch, Windolph, & Schaltegger, 2014), the results

should not be mistaken to be equally valid for SMEs. Lastly, the data

are restricted to corporate sustainability action as the dependent var-

iable. Future research should go beyond this dependent variable and

also analyse actual improvements with regard to different aspects of

corporate sustainability performance (such as reductions in green-

house gas emissions), as a result of corporate sustainability action.

Similarly, this analysis does not differentiate between different aspects

of sustainability management. Future research could go into more

detail, analysing the temporal development of not only corporate sus-

tainability in general but with regard to specific aspects, such as cli-

mate change, biodiversity loss, or working conditions in international

supply chains. Given the European strategic long!term vision for a car-

bon neutral economy, particularly, the analysis of temporal develop-

ments of corporate climate action is worth studying in future research.

Third, the data on feedback of this study lack a clear distinction

between positive and negative feedback but rather consider the

extent of feedback as such. Therefore, it remains to be identified in

how far different types of feedback (i.e., positive vs. negative; internal

vs. external) have different effects on the level of corporate sustain-

ability action and performance (cf., Barlas & Yasarcan, 2006). As the

scope of such identification is limited in quantitative research, further

qualitative studies should be conducted. Such studies will also help to

further investigate the role of feedback in organisational learning to

clarify whether feedback acts as a central driver of learning or rather

as a trigger (cf., Greve, 2003; Wong et al., 2008).

The above described paths for future research can help to further

investigate how the contributions of corporations to sustainable

developmentcan be increased. This research highlights that important

steps towards such increase will be to extend the feedback companies

receive on their sustainability action and to raise corporate awareness

about the companies sustainability related consequences.
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APPENDIX A

TABLE A1 Operationalisation of constructs

Construct Items included Cronbach's !

SustAct2010 Sustainability standards followed (count):
1) Number of the below sustainability management standards followed by the company:AA 1000; EFQM;

EMAS; Global Reporting Initiative Guidelines; ISO 14001; ISO 9000; OECD Guidelines; SA 8000; Sigma
Guidelines; and UN Global Compact

Implementation of sustainability management measures (1 =never; 5 = always):
2) Developing new customer segments (e.g., promoting environmentally friendly and socially oriented products)
3) Developing new business segments related to sustainability
4) Promoting employee motivation
5) Producing with more efficient use of resources (e.g., optimising production processes)
6) External communication of environmental and social activities (e.g., sustainability reporting)
7) Environmental and social!oriented cost management (e.g., using cost!effective recycling products)
1) Environmental and social!oriented risk management (e.g., health care at the workplace)

.678

Aware2012 1) Average degree to which the following functional units are impacted by environmental issues (1 =no impact;
5 = strong impact):Procurement/purchasing; research & development; manufacturing; logistics/distribution;
marketing; public relations/corporate communication; personnel department/HR; strategic planning

2) Average degree to which the following functional units are impacted by social issues (1 =no impact;
5 = strong impact):Procurement/purchasing; research & development; manufacturing; logistics/distribution;
marketing; public relations/corporate communication; personnel department/HR; strategic planning

.748

Feedback2010
(only included in
robustness
check)

(only included in
robustness check)

1) Number of environmental aspects measured (count):Energy consumption; water consumption; material
consumption (raw materials and so on); emissions/waste water/waste; biodiversity; transport

2) Number of social aspects measured (count):
Workplace/employment; occupational safety and health; training and development; diversity and equal

opportunity; consumer protection; child, forced and compulsory labour (e.g., in the supply chain); freedom of
association/right to collective bargaining

3) Number of economic aspects for which the company measures the influence of sustainability on these
aspects (count):Costs; reputation/image/brand value; revenue/sales/profits; attractiveness as employer/job;
satisfaction; innovation; efficiency/productivity

4) Number of environmental issues stakeholders demand the company to manage (count):Energy consumption;
water consumption; material consumption (raw materials and so on); emissions/waste water/waste;
biodiversity; transport

5) Number of social issues stakeholders demand the company to manage countWorkplace/employment;
occupational safety and health; training and development; diversity and equal opportunity; consumer
protection; child, forced and compulsory labour (e.g., in the supply chain); freedom of association/right to
collective bargaining

.685

.713a

(Continues)
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TABLE A1 (Continued)

Construct Items included Cronbach's !

SustAct2012 Sustainability standards followed (count)
1) Number of sustainability management standards followed (AA 1000; EFQM; EMAS; Global Reporting

Initiative Guidelines; ISO 14001; ISO 9000; OECD Guidelines; SA 8000; Sigma Guidelines; UN Global
Compact)

Implementation of sustainability management measures (1 =never; 5 = always):
2) Developing new customer segments (e.g., promoting environmentally friendly and socially oriented products)
3) Developing new business segments related to sustainability
4) Promoting employee motivation
5) Producing with more efficient use of resources (e.g., optimising production processes)
6) External communication of environmental and social activities (e.g., sustainability reporting)
7) Environmental and social!oriented cost management (e.g., using cost!effective recycling products)
81) Environmental and social!oriented risk management (e.g., health care at the workplace)

.737

aCronbach's ! for the alternative operationalisation of Feedback2010 as used in the robustness check (Appendix B).

TABLE A2 Robustness check

Model number Model I Model II Model III

Dependent variable Aware2012 SustAct2012 Aware2012

Independent variables

Constant term ! .391 (.250) .078 (.213) ! .379 (.237)

SustAct2010 .188 (.145) .366*** (.126) .237* (.140)

Feedback2010 .257 (.162)

SustAct2010 * Feedback2010 .304** (.126)

Aware2012 .426*** (.121)

Revenue .007 (.262) .220 (.228) .156 (.259)

Family .425 (.304) .276 (.266) .158 (.302)

Industry .174 (.315) ! .497* (.270) .476 (.300)

R2 .287 .383 .183

N 58 58 58

p (model) .007 .000 .028

Note. The cells display the unstandardised regression coefficients. Standard errors are reported in parentheses. Indirect effect:bzxbyz = 0.101;
SEbzx*yz = 0.066

*p < 0.1.**p < 0.05.***p < 0.01.

H…RISCHET AL. 13



!

!
!

Investors in environmental ventures want good money�² and a clean conscience: 

How framing, interest rates, and the environmental impact of crowdlending projects 
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Abstract 

Crowdfunding is becoming the most important source for financing new ventures. In particular, 

it is often used to finance environmentally oriented ventures. Still, it is largely unknown what 

specifically makes an environmentally oriented crowdfunding project attractive to investors and 

how entrepreneurs can frame their projects in a way that fosters its attractiveness to these in-

vestors. To study how different factors influence the decisions of potential investors and in-

formed by warm glow theory, we conducted a real-choice experiment using choice-based con-

joint analysis among a purposefully drawn sample of potential investors (n = 569). The results 

inform practitioners that with regard to framing, altruistic cues are more effective than egoistic 

cues, whereas with regard to the actual benefits investors receive, egoistic benefits (i.e., interest 

payments) are more important than altruistic benefits (i.e., environmental impact). Moreover, 

we found that different groups of investors exist that seek different benefits. We labeled these 

groups �³profit-maximizers��� ́�³receptive altruists��� ́and �³risk-seekers aiming for the best of both 

worlds��� ́  
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1. Introduction 

With a global volume of approximately US$90 billion per year (Messeni Petruzzelli et al., 2019) 

and a projected increase to more than US$300 billion by 2025 (Parhankangas et al., 2019), 

crowdfunding is becoming the most important source of financing for new ventures. It is de-

�I�L�Q�H�G���D�V���³�D���P�H�W�K�R�G���R�I���S�R�R�O�L�Q�J���R�I�W�H�Q���V�P�D�O�O���D�P�R�X�Q�W�V���R�I���F�D�S�L�W�D�O���I�U�R�P���D���S�R�W�H�Q�W�L�D�O�O�\���O�D�U�J�H���S�R�R�O���R�I��

�L�Q�W�H�U�H�V�W�H�G���I�X�Q�G�H�U�V���� �,�W�� �U�H�I�H�U�V�� �W�R�� �D�Q�� �H�Q�W�U�H�S�U�H�Q�H�X�U�¶�V�� �G�L�U�H�F�W�� �V�R�O�L�F�L�W�D�W�L�R�Q�� ���«���� �W�R�� �D�� �O�D�U�J�H�� �Q�X�P�E�H�U�� �R�I��

�L�Q�G�L�Y�L�G�X�D�O�V�´�����L���H�������³�W�K�H���F�U�R�Z�G�´�������6�K�R�U�W���H�W���D�O�������������������S�S�����������±150). 

Research indicates that, in particular, environmentally oriented projects experience high prob-

abilities of attracting crowdfunding investors and thus becoming funded (Calic & Mosakowski, 

2016; Hšrisch & Tenner, 2020). Consequently, crowdfunding holds strong potential for con-

tributing to sustainable development (Petruzzelli et al. 2019; Testa et al. 2019; Vismara 2019).  

Still, it is largely unknown what specifically makes an environmentally oriented crowdfunding 

project attractive to investors and how entrepreneurs can frame their projects in a way that 

fosters its attractiveness (Cummings et al., 2020; Mochkabadi & Volkmann, 2020; Testa et al., 

2019; Vismara, 2019). Testa et al. (2019) called for more research on the motivations and in-

vestment behavior in crowdfunding for sustainable development in general. Likewise, based on 

a systematic literature review on crowdfunding, Mochkabadi and Volkmann (2020) identified 

�W�K�H���Q�H�H�G���I�R�U���I�X�U�W�K�H�U���U�H�V�H�D�U�F�K���R�Q���³�Z�K�D�W���I�D�F�W�R�U�V���G�H�W�H�U�P�L�Q�H���W�K�H���G�H�F�L�V�L�R�Q���W�R���L�Q�Y�H�V�W�´�����S����������������More 

specifically, Cummings et al. (2020) highlighted that future research should investigate whether 

different types of investors who seek different benefits exist. Consequently, this paper seeks to 

address the following research question: How do different attributes of environmentally ori-

ented crowdfunding projects influence their probability of receiving funding? 

To investigate this research question, we conducted a choice-based experiment with real finan-

cial and environmental payoffs using conjoint analysis. Inspired by Bagheri et al. (2019), we 
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focused on crowdlending, a specific type of investment-based crowdfunding that offers inves-

tors an a priori-defined interest rate on their investment. Previous research has shown that only 

16% of the scientific papers on crowdfunding in the context of sustainability focus on 

crowdlending, while this type of crowdfunding covers 76% of the global market volume 

(Bšckel et al., 2020). We presented participants (n = 569) with different crowdlending projects 

under realistic conditions using the Sawtooth Software. The projects varied with regards to five 

factors: (1) the framing of the project description (e.g., Jancenelle et al., 2018; Kamatham et 

al., 2020; Nielsen & Binder, 2020), (2) the promised interest rate (e.g., Ben Slimane & Rous-

seau, 2020; Nitani et al., 2019; Pierrakis, 2019), (3) the magnitude of the environmental impact 

(e.g., Hšrisch & Tenner, 2020), (4) third-party certification (e.g., Calic and Mosakowski, 2016; 

Saluzzo & Alegre, 2021), and (5) the percentage of the funding target already achieved at the 

time of investment (e.g., Mollick, 2014). We analyzed the participants�¶ choices using hierar-

chical Bayes analysis. 

Our findings show that not only the interest rate but also the (magnitude of the) environmental 

impact of a campaign, third-party certification, and the percentage of the funding target already 

achieved significantly impact the likelihood of an environmental venture receiving funding. 

While framing also exerts an influence on investment decisions, this influence differs widely 

among different groups of investors. Based on a latent class analysis, we labeled these groups 

�³rational profit-maximizers��� ́�³receptive altruists,�  ́and �³risk-seekers aiming for the best of both 

worlds��� ́Whereas rational profit-maximizers primarily decide based on the interest rate and are 

nearly completely uninfluenced by the framing, receptive altruists ascribe nearly equal im-

portance to the interest rate and environmental impact and are also most receptive to framing. 

Risk-seekers show strong preferences for the highest levels of environmental impact and inter-

est rates and are, to this end, even willing to invest in projects with lower probabilities of being 

successfully funded. 
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The results of our study have the following theoretical and managerial implications for scholars 

and practitioners. First, we show that the key assumption of warm glow theory (Andreoni, 1989, 

1990) that individuals making financial contributions to public goods are driven by coexisting 

egoistic and altruistic motives also holds true in investment-based crowdfunding. Additionally, 

we specify that with regard to framing, altruistic cues are more effective than egoistic cues, 

whereas with regard to the actual benefits investors receive, egoistic benefits (i.e., interest pay-

ments) are more important than altruistic benefits (i.e., environmental impact). Second, we pro-

vide the first typology of environmentally oriented crowdlending investors, demonstrating that 

different groups of investors seek different benefits. The differentiation of investor types may 

help to explain opposing results in prior studies (e.g., Vismara, 2019; Hšrisch & Tenner, 2020). 

Furthermore, it may serve as an opportunity to build a more differentiated theory on the moti-

vations of crowdlending investors and allow practitioners to optimize the attributes that are 

under their influence (e.g., third-party certification and framing). Finally, this paper addresses 

the need for more experimental approaches in crowdfunding research (Allison et al., 2015; 

Calic & Mosakowski, 2016; Mochkabadi & Volkmann, 2020). 

 

2. Literature Review and Development of Hypotheses 

2.1 Theoretical Framework: Theory of Warm Glow Giving in Crowdfunding 

The theory of warm glow giving (Andreoni, 1989, 1990) was originally applied to explain con-

tributions made as charity (e.g., Allgood, 2009; Krasteva & Yildirim, 2013; Tonin & Vlas-

sopoulos, 2014) but was later extended to explain pro-social (e.g., Dunn et al., 2010; Dunn et 

al., 2014) and pro-environmental behavior (e.g., Hartmann et al., 2017; Menges et al., 2005). It 

assumes that individuals making financial contributions to public goods (e.g., charity) are 

driven by multiple coexisting motives. Altruistic intentions and egoistic motives in the form of 

a warm glow feeling hold equal importance in the decision-making process. The warm glow 

effect occurs when individuals enjoy the act of giving itself and receive a feeling of personal 
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satisfaction in return for their contributions (Andreoni, 1990; Crumpler & Grossman, 2008; 

Harbaugh, 1998).  

In contrast to warm glow, pure altruists are interested in the supply of public goods and not in 

the act of making a contribution itself (Crumpler & Grossman, 2008). Still, altruistic motives 

are often dominated by warm glow effects (Andreoni, 1995). Andreoni (1989) coined the term 

�³impure altruism�  ́ to describe the coexisting motives of altruism and warm glow (see also 

Crumpler & Grossman, 2008). The theory of warm glow giving has also found application in 

crowdfunding research, particularly in elucidating the enhanced funding and marketing success 

of crowdfunding projects with a social or environmental focus (e.g., Allison et al., 2013; Cecere 

et al., 2017; Hšrisch & Tenner, 2020). In the context of crowdfunding, the differentiation be-

tween warm glow motives and purely altruistic motives may be reflected, for example, in the 

projects that investors choose. While pure altruists who are interested in the supply of public 

goods will seek to invest in projects that will  probably be implemented, investors led by warm 

glow motives will enjoy the act of contributing to projects promising public goods independent 

of a likelihood of realization. However, it has not been empirically tested whether a warm glow 

effect exists in investment-based crowdfunding. 

Along with altruistic and warm glow motives, other motives exist in crowdfunding that can be 

described as egoistic or self-enhancing, such as the desire to receive interest payments 

(Bretschneider & Leimeister, 2017). Past research suggests that egoistic motives in the form of 

monetary repayments have a strong influence on inve�V�W�R�U�V�¶ decision-making process (Chola-

kova & Clarysse, 2015; Vismara, 2019). Therefore, in addition to (impure) altruism, egoistic 

motives are assumed to play a key role in the decision-making of crowdlending investors.  
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2.2 The Influence of Framing on Crowdlending Decisions 

Based on the summarized studies, it can be expected that the framing of a project (e.g., as an 

opportunity for egoistic benefits, altruistic benefits, or a warm glow effect) impacts the deci-

sions of crowdlending investors. Indeed, the past literature on other aspects of framing provides 

indications that the way crowdfunding projects are linguistically framed has a significant effect 

on their funding success. Allison et al. (2013) revealed that funding time is reduced for project 

narratives focusing on accomplishments, while it is extended for narratives evoking blame and 

concern (Allison et al., 2013). In reference to warm glow theory, Jancenelle et al. (2018) de-

tected confidence and optimism in project framing as diminishing factors for a warm glow ef-

fect because �S�U�R�M�H�F�W���L�Q�L�W�L�D�W�R�U�V���³�D�S�S�H�D�U���O�H�V�V���L�Q���Q�H�H�G�´��(Jancenelle et al., 2018, p. 214) for potential 

investors. Based on these insights, we expect that the way crowdlending projects are linguisti-

cally framed with regard to egoism, altruism, and warm glow opportunities has a significant 

effect on investment decisions for a relevant share of investors.  

First, the framing of crowdfunding projects can be tailored toward the extrinsic motivations of 

investors. Perhaps the most obvious motivator for investors contributing to crowdlending pro-

jects is receiving interest payments. The opportunity to receive financial rewards provides an 

egoistic motivation and is found to significantly influence funding success (Cholakova & 

Clarysse, 2015). In the context of crowdlending for renewable energy projects, Ben Slimane 

and Rousseau (2020) found that higher interest rates positively influenced funding success. 

Based on these insights, an assumption can be made that crowdlending projects with a linguistic 

framing tailored toward egoistic, profit-oriented motives receive a higher number of pledges. 

Thus, Hypothesis 1a was proposed as follows: 

Hypothesis H1i. Purely egoistic framing will have a positive influence on the likelihood of a 

crowdlending project receiving pledges. 
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Findings on prosocial microlending suggest that project descriptions emphasizing the oppor-

tunity to help someone are more likely to find investors than projects highlighting business 

opportunities (Allison et al., 2015). However, a different scenario is advanced in crowdfunding 

types that offer monetary rewards, such as crowdlending. Bretschneider and Leimeister (2017), 

for example, did not find any indication that the altruistic motivations of funders influence in-

vestment decisions in crowdfunding. Likewise, Dorfleitner and Oswald (2016) argue that in-

vestors in crowdlending aim at minimizing possible financial loss. In a study on equity crowd-

funding, Cholakova and Clarysse (2015) revealed that investors are primarily oriented toward 

making financial profits, while non-financial intentions remain secondary. Thus, investors in 

crowdlending are argued to be mainly driven by financial motivations (Hossain & Oparaocha, 

2017). For these reasons, we expect that crowdlending projects framed in a purely altruistic 

manner will be less likely to receive pledges. Accordingly, we proposed Hypothesis 1ii : 

Hypothesis H1ii . Purely altruistic framing will have a negative influence on the likelihood 

of a crowdlending project receiving pledges. 

In contrast to pure altruism, past literature has argued that investors in sustainability-oriented 

crowdfunding projects are driven by impure altruism, that is, the coexistence of altruistic and 

warm glow motives (e.g., Allison et al., 2013; Cecere et al., 2017; Gleasure & Feller, 2016). 

Similar findings have become evident for pro-environmental behavior, in general. With regard 

to environmentally friendly actions in terms of climate protection, Hartmann et al. (2017) found 

that there is dominance of the warm glow effect over purely altruistic motives among students. 

The authors also provided evidence for the warm glow effect mediating the influence of altru-

ism on pro-environmental actions (Hartmann et al., 2017). Therefore, it can be expected that 

environmentally oriented projects framed toward stimulating warm glow effects will attract a 

higher number of investors. Accordingly, Hypothesis 1iii was proposed as follows: 
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Hypothesis H1iii . Warm glow framing will have a positive influence on the likelihood of a 

crowdlending project receiving pledges. 

 

2.3 The Relative Importance of Framing, Environmental Impact, and Interest Rate 

While in the previous section, we argued that framing exerts a significant influence on invest-

ment decisions in crowdlending for environmental ventures, it is unlikely to exert the only or 

most important influence. Also, the magnitude of a pre-defined interest rate offered to investors 

is likely to influence investment decisions (P‡stor et al., 2020). Indeed, previous research found 

that the prospect of interest payments has a strong impact on the likelihood of receiving pledges 

in crowdlending (Pierrakis, 2019; Ben Slimane & Rousseau, 2020). In addition to interest, sev-

eral other factors that increase the chances of crowdfunding campaigns have been identified by 

past literature (e.g., Bi et al., 2017; Mollick, 2014). In particular, the literature has revealed that 

crowdfunding projects oriented toward tackling environmental problems show higher success 

rates ( Calic & Mosakowski, 2016; Bento et al., 2019; Hšrisch & Tenner, 2020). Drawing on 

warm glow theory, Hšrisch and Tenner (2020) revealed that the higher the level of the environ-

mental orientation of a venture, the higher the number of investors and the greater the financial 

success in investment-based crowdfunding. Therefore, the level of environmental impact posi-

tively influences a �S�U�R�M�H�F�W�V�¶���O�L�N�H�O�L�K�R�R�G��of receiving pledges. This is explicable against the back-

ground of the warm glow theory (Andreoni, 1989, 1990), as projects with higher levels of en-

vironmental impact offer a stronger warm glow effect. Consequently, we expect that not only 

the mere framing of projects as environmentally friendly but also the actual degree of environ-

mental impact envisaged will influence funding decisions. Accordingly, we formulated Hy-

pothesis 2 as follows: 

Hypothesis H2. Higher levels of environmental impact will  positively influence the likelihood 

of a crowdlending project receiving pledges.  
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Acknowledging that not only the framing but also the interest rate and the magnitude of the 

environmental impact influence investment decisions for environmental ventures, a question 

arises regarding which of these influencing factors demonstrates the highest relative importance 

in crowdlending decisions. Past literature suggests that financial rewards in investment-based 

crowdfunding, such as interest payments, play a more important role than nonfinancial rewards, 

such as environmental effects (Cholakova & Clarysse, 2015). Hence, it can be expected that, in 

crowdlending, the level of financial interest paid to investors has the strongest relative im-

portance in investment decisions. In contrast, less is known about the relative importance of 

other project attributes, such as the magnitude of the environmental impact and the framing of 

crowdfunding projects. Therefore, in addition to addressing the previous hypotheses, we will  

explore the relative importance of the level of the interest rate, its framing, and the level of 

environmental impact. Figure 1 summarizes the research design, including the two hypotheses. 

 

 
 

Figure 1. Summary of Hypotheses 
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3. Methodology 

Much research on decision-making in entrepreneurship has relied on post hoc methodologies 

that, while undoubtedly advancing the field, have numerous systematic confounding effects 

(Shepherd & Zacharakis, 2018). Consequently, a growing number of researchers emphasize the 

need to triangulate post hoc data with real-time data, which calls for more experimental research 

on entrepreneurship (Shepherd & Zacharakis, 2018; Wiklund et al., 2019) and crowdfunding 

(Allison et al., 2015; Calic & Mosakowski, 2016; Mochkabadi & Volkmann, 2020). Specifi-

cally, Shepherd and Zacharakis (2018) recommended the use of conjoint analysis in entrepre-

neurship research, and Nielsen and Binder (2020) explicitly called for conducting conjoint anal-

ysis in cr�R�Z�G�I�X�Q�G�L�Q�J�� �U�H�V�H�D�U�F�K�� �L�Q�� �R�U�G�H�U���W�R�� �³�J�D�X�J�H�� �W�K�H�� �H�I�I�H�F�W�� �R�I�� �P�X�O�W�L�S�O�H�� �D�W�W�U�L�E�X�W�H�V�� �R�Q�� �F�U�R�Z�G��

�I�X�Q�G�H�U�V�¶��behavior�  ́(p. 22). 

In this study, we applied a choice-based conjoint analysis (CBC) that allows for the simulation 

of real crowdlending investments (Chrzan & Orme, 2000; Sawtooth Software, 2017). In doing 

so, we presented participants with different crowdlending projects under realistic conditions 

using the Sawtooth Software. 

Our web-based choice experiment was divided into four parts. First, potential respondents were 

checked for eligibility based on socio-demographic characteristics (see the section below on the 

sample). Second, eligible respondents received a short introduction to crowdlending and the 

attributes used in the study. To increase the external validity of the study, it was emphasized to 

respondents that financial rewards in the form of interest payments would be actually paid to 

investors and that the promised positive environmental impact would actually be implemented 

in the �³real world,�  ́as announced in the project descriptions. Therefore, the study provided a 

decision context that strongly resembled real decisions (Shepherd & Zacharakis, 2018). Third, 

the respondents performed two choice tasks, with six choice options each. Both the number of 

choice tasks and the number of choice options were selected based on data from actual 
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crowdlending platforms specializing in environmental ventures (Bettervest and LeihDeinerUm-

weltGeld) to design the choice environment as realistically as possible. While the first choice 

task used random attribute expressions based on a balanced overlap design, the second choice 

task presented the same six choice options to every respondent and served as a control. In both 

rounds, respondents had the opportunity to choose no project (a �³none�  ́option). The study con-

cluded with a questionnaire to assess the crowdlending experience, the �U�H�V�S�R�Q�G�H�Q�W�¶�V prefer-

ences, sustainability orientation, and a control for social desirability. 

To check the face validity of the attributes and the attribute levels, we pre-tested the survey 

with a sample of respondents (n = 33). Based on the feedback, we designed the final choice 

tasks. The pre-test also confirmed that the presentation of the crowdfunding initiatives could 

actually elicit perceptions of the framings being used. 

 

Sample 

The sample was recruited from December 2020 to January 2021 via an online panel provider. 

We used purposeful sampling to generate a sample that was representative of the socio-demo-

graphic characteristics of crowdfunding investors. Based on Tenner and Hšrisch (2021), we 

chose quota targets for gender, education, and age. Table 1 provides an overview of the envis-

aged quotas and the actual socio-demographic characteristics of the final sample. It demon-

strates that the sample used for this analysis was very similar to what Tenner and Hšrisch (2021) 

described as representative of active crowdfunding investors in environmentally oriented ven-

tures, as the maximum deviation from the quota targets was 2.1%. A German context was se-

lected to examine a non-English-speaking culture, as recommended by Allison et al. (2013). 

Additionally, in the German market, the per capita volume of the crowdfunding market has 

been documented as close to the European average (Hšrisch, 2019). Thus, this choice also as-

sisted with the generalizability of our results.  
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The total sample consisted of 569 respondents. To avoid the potential effects of hurrying, we 

measured the time participants spent on the choice tasks and excluded �³speeders.�  ́As a result, 

497 participants remained in the final sample. Hence, our results are based on 994 choice tasks 

performed by 497 respondents. 

Table 1. Socio-demographic characteristics of the final sample (n=497) 

 

Independent variables 

Based on the literature review, we identified three attributes of environmentally oriented 

crowdlending projects that are of specific relevance for investors: (1) the framing of the project 

description (see, e.g., Jancenelle et al., 2018; Kamatham et al., 2020; Nielsen & Binder, 2020), 

(2) the promised interest rate of the project (Nitani et al., 2019; Pierrakis, 2019; Ben Slimane 

& Rousseau, 2020), and (3) the magnitude of the environmental impact of the project (e.g., 

Hšrisch & Tenner, 2020). We experimentally manipulated these attributes, as demonstrated in 

Table 2. We designed attribute levels as close as possible to real crowdlending decisions based 

on prior studies. The three levels of interest rate were based on the mean average interest rate 

Category Group Respondents (%)  Quota target (%)1 
 

Gender Female 
Male 

31.8% 
68.2% 

31.0% 
69.0% 

Age  
(in years) 

15 �± 29 
30 �± 39 
40 �± 49 
50 �± 59 
60 + 

17.5% 
16.1% 
26.4% 
24.9% 
15.1% 

18.2% 
18.2% 
26.3% 
23.2% 
14.1% 

Highest 
educational 
achieve-
ment 

None 
Basic secondary school 
Secondary school 
A level 
Graduate degree 
Dissertation/ habilitation 

0.6% 
21.1% 
5.0% 
19.7% 
48.7% 
4.8% 

1.0% 
22.2% 
3.0% 
19.2% 
49.5% 
5.1% 

1 based on Tenner and Hšrisch (2021) 
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of the two environmentally oriented crowdlending platforms Bettervest and LeihDeinerUm-

weltGeld, which was about 6%. Accordingly, we chose 5% (the mean average minus one stand-

ard deviation), 7% (the mean average plus one standard deviation), and 0% (pro-social micro-

lending) as the attribute levels. Likewise, we chose three levels of environmental impact, rep-

resenting low, medium, and high amounts. We focused on environmental impact in terms of 

climate change, as this is one of the most pressing environmental issues today (e.g., Rockstršm 

et al., 2009; Steffen et al., 2015). Moreover, climate stability is a public good (Finus & RŸb-

belke, 2013) that does not offer private benefits. This increases the transferability of our find-

ings to other environmental aspects that offer solely public benefits. Furthermore, climate 

change and, specifically, emissions are clearly measurable and quantifiable, in contrast to other 

sustainability-related phenomena that have also received attention in crowdfunding research 

(e.g., Calic & Mosakowski, 2016; Cumming et al., 2019; Messeni Petruzzelli et al., 2019; 

Vismara, 2019). To reduce the complexity of the respondents, we selected emission reduction 

levels of one, two, and three tons. We did not include an option with zero environmental impact, 

as we focused solely on environmentally oriented crowdlending.  
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Table 2. Attributes and attribute levels of independent variables 

Attribute  Attribute Levels 

Framing  Pure egoism  
Pure altruism 
Warm glow 

Interest rate 0%  
5% 
7% 

Environmental 
impact 

Compensation of 1 ton of CO2 
Compensation of 2 tons of CO2 
Compensation of 3 tons of CO2 

Third-party cer-
tification 

No certification 
Gold Standard 

% of funding 
target achieved 

20% 
50% 
80% 

 

Figure 2 shows an example of a choice task presented to the respondents in the study. The 

framings represent, from left to right, an egoistic, a warm glow, and an altruistic framing. 
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Figure 2. Sample choice task from web-based survey (translated from German)!

Dependent variable 

In both choice tasks, the r�H�V�S�R�Q�G�H�Q�W�V�� �Z�H�U�H�� �D�V�N�H�G�� �W�R�� �L�Q�Y�H�V�W���������¼ in one of six crowdfunding 

projects. Additionally, as recommended by the Sawtooth Software (n.d.), we provided respond-

ents with �D���³�Q�R�Q�H�  ́option, that is, a decision not to invest in any of the projects. Consequently, 
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the choices of the respondents represent the dependent variable. We kept the investment amount 

constant to reduce the complexity of the investment decision and thus avoid respondent cogni-

tive overload. 

 

Control variables  

We controlled for several variables that have been shown to have an impact on crowdlending 

decisions. First, a recent study by Tenner and Hšrisch (2021) suggests that investors�¶ socio-

demographic characteristics influence their investment decisions in crowdfunding. Therefore, 

we controlled for the age, education, gender, and income of the participants. Second, Calic and 

Mosakowski (2016) highlighted the influence of third-party endorsement on the funding suc-

cess of environmentally oriented crowdfunding projects (see also Saluzzo & Alegre, 2021). 

Therefore, we identified the gold standard as a potential endorsement by a third-party certifier 

for CO2 reductions and, thus, differentiated between being certified according to the gold stand-

ard or not being certified. Third, Mollick (2014) shows that the percentage of the funding target 

that a project has already achieved is highly relevant for decision-making in crowdlending. 

Following the insight that projects that do not achieve a third of their funding amount through 

early contributors (e.g., family and friends) are likely to fail, we chose one attribute level to be 

clearly below 33% (i.e., 20%). Based on the finding that projects are unlikely to fail by a small 

margin, we included an attribute level of 80% of the funding target already achieved as a case 

of a relatively high probability of funding. Fourth, to include projects for which an outcome 

was hard to predict, we included a third category in which 50% of the funding target had already 

been achieved. In doing so, we were able to control for social influence effects in crowdfunding, 

which highlights that some investors are only likely to act as late investors during the final stage 

of a campaign (e.g., Chan et al., 2020; Vismara, 2018; Zhang & Liu, 2012). Furthermore, we 

also controlled for the percentage of the funding target that a project had already achieved. This 

allows for the interpretation of the motivations of investors: investors motivated by the prospect 
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of financial gains, as well as purely altruistic investors who want to ensure the supply of the 

public good, are likely to invest in projects that have already achieved a high percentage of the 

funding target. In contrast, investors who are interested in receiving a warm glow feeling from 

the mere act of giving will be less interested in the probability that a project will  actually achieve 

its funding aim. Lastly, we controlled for social desirability to increase the validity of the re-

sponses by including the social desirability scale by Kemper et al. (2014).  

Furthermore, the literature shows that the targeted funding amount (Calic & Mosakowski, 2016; 

Hšrisch & Tenner, 2020) and duration of the crowdfunding project (Mollick, 2014; Hšrisch, 

2015) can also influence investment decisions. To avoid including too many attributes in the 

conjoint analysis (Sawtooth Software, 2017), we kept the project duration and the targeted fund-

ing amount constant (at average levels found for environmentally oriented crowdlending pro-

jects). As a funding target, we chose 337,750 EUR, which was the median target amount on the 

two environmentally oriented crowdlending platforms Bettervest and LeihDeinerUmweltGeld.  

Additionally, we asked participants about their crowdfunding experiences and analyzed 

whether there were differences between people with and without such experience. In the context 

of our study, prior crowdfunding experience served as a proxy for financial literacy, which can 

exert substantial influence on crowdfunding decisions (Meoli et al., 2021). In our sample, 119 

participants had previously invested in crowdfunding projects. A robustness analysis, presented 

in Appendix 1, shows that no major differences existed between participants with and without 

crowdfunding experience regarding the importance they ascribed to the attributes of interest. 

Thus, we decided not to include prior crowdfunding experience in our main analysis, which 

also reduced the number of attributes in the conjoint analysis (Sawtooth Software, 2017). 

Data analysis  

As prior work has indicated that hierarchical Bayes analyses outperform multinomial logit mod-

els in terms of hit rate (e.g., Andrews et al., 2002; Lenk et al., 1996; Moore et al., 1998), we 

applied a hierarchical Bayes analysis throughout our study (Johnson, 2000; Sawtooth Software, 
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2009). First, we estimated the total utility of each attribute (see Table 3). Second, we used hi-

erarchical Bayes analysis to estimate the part-worth utilities of all the attribute levels. We esti-

mated the mean, standard deviation, and 95% highest posterior density interval (HDI) of the 

beta coefficients. To support readers who are less accustomed to hierarchical Bayes analysis, 

Table 4 also displays the results of a simple multinomial logit model. The analyses were per-

formed using Sawtooth Software Lighthouse Studio and partly complemented by analyses us-

ing �W�K�H���S�D�F�N�D�J�H�V���³�E�D�\�H�V�W�H�V�W�5,�´���³�G�S�O�\�U,�´���D�Q�G���³�J�J�S�O�R�W���´���L�Q��the R programming environment to 

calculate the HDIs. 

 

4. Results  

4.1 Evaluation of the hypotheses 

The main results of the conjoint analysis can be found in Tables 3 and 4. Table 3 reveals the 

average importance of the attributes; Table 4 shows the path worth utilities and beta coefficients 

of all the attribute levels. 

Table 3. Average relative importance values of attributes 

Attributes  
Average 
Importance 

Standard 
Deviation 

Lower  
95% CI 

Upper 
95%CI 

Framing 9.09 6.33 8.53 9.65 

Environmental Impact 19.92 6.13 19.38 20.45 

3rd party certification 16.48 7.10 15.86 17.10 

Interest rate 33.52 8.14 32.80 34.24 

% of funding target 
achieved 21.00 6.86 20.39 21.60 
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Table 4. Results of the Hierarchical Bayes analysis (n=497) 

Attributes and 
attribute levels 

Hierarchical Bayes analysis 
 

Multinomial logit model  

Coeffi-
cient a 

Standard 
Deviation 

95%  
HDI  

 b 

 

Coefficient Standard 
error  

Framing 
Pure altruism 
Warm glow 
Pure egoism 

 
-0.20 
-0.32 
-0.12 

 
0.21 
0.23 
0.23 

 
[-0.18:0.65] 
[-0.80:0.10] 
[-0.32:0.56] 

 

 
   -  0.11 �‚ 
     -0.10 �‚ 
     -0.01*�‚**  

 
0.07 
0.07 
0.07 

Interest rate 
0% 
5% 
7% 

 
-3.39 
-1.13 
-2.26 

 
0.67 
0.35 
0.41 

 
[-4.76:-2.26] 
[0.49:1.85] 
[1.60:3.16] 

 

 
-1.01***  
-0.33***  
-0.67***  

 
0.10 
0.07 
0.07 

Environmental impact 
1 ton of CO2 
2 tons of CO2 
3 tons of CO2 

 
-1.67 
-0.13 
-1.54 

 
0.36 
0.22 
0.30 

 
[-2.43:-1.03] 
[-0.29:0.56] 
[1.01:2.19] 

 

 
-0.55***  
-0.07***  
-0.48***  

 
0.08 
0.07 
0.07 

3rd party certification 
No certification 
Gold Standard 

 
-1.40 
-1.40 

 
0.27 
0.27 

 
[-0.90:-1.98] 
[0.90:1.98] 

 

 
-0.41***  
-0.41***  

 
0.05 
0.05 

% of funding target 
achieved  

20% 
50% 
80% 

 
 

-1.69 
-0.19 
-1.88 

 
 

0.34 
0.23 
0.33 

 
 

[-2.41:-1.10] 
[-0.60:0.29] 
[1.33:2.53] 

 

 
 

-0.54***  
-0.06***  
-0.60***  

 
 

0.09 
0.08 
0.07 

None -0.42 0.70 [-1.05:1.80] 
 

-0.30***  0.18 

No. of observations 
RLH value c 

Log-likelihood 
Pseudo R2d 

497 
  0.71 

  
 

 
 

-789.60 
- 0.18 

 

a Estimates of coefficients are interval scaled and zero centered within attributes. They are 
calculated based on the mean population betas. Mean betas were calculated based on 60,000 
iterations of which only every 5th draw was saved in order to avoid correlations among draws.  
b Posterior intervals are calculated based on the mean betas that were also used to calculate 
the coefficients. We calculated the highest density intervals (HDI), which include the 95% of 
means with the highest probability density. 
c The root likelihood value (RLH value) indicates the fit of the model. The best possible value 
is 1.0 and the worst possible value is the reciprocal of the number of choices available in a 
task (Sawtooth, 2009). For this model the worst possible value would be 1/6=0,17. The RLH 
value reflects the average fit of the model for all 497 observations. 
c Pseudo R2 is calculated as 1-(LL1/LL0), where LL0 is the log likelihood of the null model. 

Note: �‚p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. 
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In H1i, H1ii, and H1iii we expected that the framing of crowdlending projects would influence 

their likelihood of receiving pledges. Indeed, Table 3 reveals that framing accounts for nearly 

10% of the average importance. Still, for each attribute level (egoistic, altruistic, and warm 

glow framing), the values scatter so widely that the HDIs of the posterior distribution in Table 

4 suggest that the population mean was above or below zero. Thus, none of the framing levels 

could be considered as having a consistent effect. Consequently, we could not confirm H1i, 

H1ii, or H1iii for the overall sample. Yet, the results of the multinomial logit model indicated 

that altruistic framing had a positive effect and warm glow framing had a negative effect when 

a more liberal alpha level was accepted (�.��= .10, or 90% confidence, with p < .10 indicating 

significance). 

In H2, we argued that the magnitude of the environmental impact would also positively influ-

ence the likelihood of a crowdlending project receiving pledges. The average importance of 

environmental impact of nearly one-fifth (19.92%) provides the first indication for the support 

of this hypothesis. When analyzing the effects of the attribute levels, we can confirm that the 

highest level of environmental impact exerts the strongest positive effect (consistent for the 

entire HDI), whereas a consistent negative impact exists for the lowest level of environmental 

impact. Thus, we found support for H2. 

With regard to the interest rate, we confirmed in a controlled, experimental setting that higher 

levels of interest rates positively influence the likelihood of a crowdlending project receiving 

pledges. Indeed, Table 4 reveals that the effect was consistent for all three levels of the interest 

rate, as the zero-interest option exerts a consistent (i.e., for the entire HDI) negative effect, 

whereas both the 5% and the 7% interest rate levels exert a consistent positive effect. This was 

also reflected in the significant (p < .01) effect of the attribute levels in the multinomial logit 

model. Overall, the interest rate accounted for about one-third (33.52%) of the average im-

portance (Table 3). 
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When comparing the average importance of the framing (9.09%), the environmental impact 

(19.92%), and the interest rate (33.52%), it becomes evident that the interest rate has the highest 

relative importance (Table 3). Furthermore, the magnitude of the environmental impact is of 

greater importance than the framing. 

To explore whether significant interactions existed between the single independent variables, 

the same model was also run, while allowing the inclusion of interaction effects using the Saw-

tooth Interaction Search Tool. As displayed in Appendix 2, no interaction effects were signifi-

cant in this analysis. 

 

4.2 Comparing different types of investors 

To address the research needs emphasized by Cummings et al. (2020) and Mochkabadi and 

Volkmann (2020), that is, to investigate whether different types of investors that seek different 

benefits from crowdfunding exist, we performed a latent class analysis. This allows for the 

identification of segments of respondents with similar preferences within a sample (Sawtooth 

Software, 2009) and could have provided an explanation for the scattered results with regard to 

the effect of framing. We performed different latent class analyses, allowing for up to three 

groups and adding additional variables, such as prior crowdfunding experience. The Akaike 

information criterion (AIC) values indicated that the third group added additional explanatory 

power to the latent class analysis (see Table 5). Furthermore, the results suggest that the three 

different groups of respondents that were identified can be distinguished best based on the av-

erage importance they ascribe to the different attributes included in the hierarchical Bayes anal-

ysis: framing, environmental impact, third-party certification, interest rate, and the percentage 

of the funding target already achieved (see Tables 5 and 6). Thereby, the percentage of the 

funding target already achieved can capture an aspect of risk that is specific to crowdfunding. 

While the financial literature (e.g., P‡stor et al., 2020) primarily frames risk as the risk of losing 

the investment, in the context of crowdfunding environmental ventures, another dimension of 
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risk comes into play. This dimension is the risk that the project in which one has invested will  

not meet its funding target and, thus, will  not be realized. This risk captures the opportunity 

costs frequently also considered in financial economics (Friedman & Neumann, 1980; North-

craft & Neale, 1986; Tengs & Graham, 1996), as the money invested in projects that do not 

achieve their funding targets is not lost but cannot be used for alternative investment opportu-

nities. 

The first group of investors was characterized by the very high importance of the interest rate 

to them (63.99%). All interest rate levels showed consistent effects. Additionally, the percent-

age of the funding target that has already been achieved exerts a strong influence. This indicates 

that investors in Group 1 strongly consider risks in terms of opportunity costs and place a high 

relative importance on contributing only to those projects they expect to reach their funding 

target and, thus, to deliver the benefits they promise. Together with the strong influence of the 

interest rate, this suggests that the first group rationally assesses the financial potential of an 

investment opportunity. In turn, when compared to the other groups, Group 1 showed, by far, 

the lowest sensitivity to the environmental impact and third-party certification of this impact. 

Likewise, the relative importance of the framing is close to zero. In conclusion, this group can 

be labeled �³rational profit maximizers��� ́who are not substantially influenced by the framing of 

an investment opportunity. Rational profit maximizers made up the largest portion of all re-

spondents (44.7%), which might explain why, in the overall sample, no consistent effect of 

framing was observed. Based on the characteristics of profit maximization, it can be expected 

that this group also consists of professional and institutional investors who increasingly make 

use of investment-based crowdfunding (Signori & Vismara, 2018; Dietrich et al., 2019; Block 

et al., 2021). 

Group 3 can be considered a counterpart to Group 1. This group demonstrated the highest rel-

ative importance to environmental impact (Table 6). In fact, the importance of the environmen-

tal impact (29.32%) was nearly as high as that of the interest rate (31.41%), whereas in Group 
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1, the interest rate was found to be roughly six times more important than the environmental 

impact. Interestingly, while the influence of the interest rate was still consistent, respondents in 

this group value investment opportunities with a 5% or 7% interest rate as nearly equally at-

tractive (Table 5). The percentage of the funding target already achieved also exerts a substan-

tial influence on the investment decisions in Group 3. This could be interpreted as Group 1 

rationally assesses the potential of a project to reap the maximum level of financial benefits, 

whereas Group 3 rationally assesses the environmental potential of an investment opportunity. 

Against the background of the differentiation between altruist motivations and warm glow mo-

tivations introduced in Section 2.1, this group of investors seems to follow an altruistic motiva-

tion, as they invest in projects that are likely to deliver the public good (i.e., the environmental 

impact) and do not seem to be primarily interested in the mere act of giving, which creates a 

warm glow feeling. However, the influence of third-party certification of the environmental 

impact is relatively low, and, in contrast to the group of �³rational profit maximizers��� ́Group 3 

shows a substantial receptivity to the framing of a crowdlending project (10.54%, see Table 6). 

Specifically, the members of this group are consistently receptive to pure altruistic framing 

(Table 5), whereas the scatter for the other types of framing is relatively large. Due to this 

receptivity toward altruistic framing, this group can be described as �³receptive altruists��� ́ 

Lastly, for Group 2, both the environmental impact and the interest rate are of high relative 

importance (Table 6). Interestingly, this group demonstrates a very strong preference for both 

the highest level of interest rate and the highest level of environmental impact. The difference 

between the coefficients for the 5% and 7% interest rate levels is larger than for any other group 

(Table 5). Similarly, this group shows, by far, the strongest preference for large- over medium-

sized environmental impacts; in no other groups is the difference between the coefficient for 

three and two tons of CO2 emission reductions larger. In contrast to Groups 1 and 3, the mem-

bers of Group 2 shows a strong preference for the environmental impact to be certified by a 

third party (Table 6). Thus, this group can be described as aiming for the best of both worlds: 
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the highest possible interest rates and the highest possible environmental impact, certified by a 

third party. Obviously, such preferences come at a certain price. In conventional investing, this 

price would usually be reflected by higher levels of risk (cf. P‡stor et al., 2020), understood as 

the risk of losing the investment. In crowdfunding, further types of risk exist (cf. Ahlers et al., 

2015). In the case of this analysis, risk was captured in the likelihood of the supported 

crowdlending projects not reaching their funding targets (i.e., the risk of the project not being 

realized) and, thus, creating high opportunity costs. In fact, the percentage of the funding target 

already achieved is of the lowest relative importance in this group, by far lower than for the 

other two groups (Table 6). Hence, members of this group accept that the funding target might 

not be reached and, thus, the environmental and financial impact might not be delivered�² if 

this allows for the combination of high levels of (certified) environmental impact with high 

levels of interest rates. Hence, the description of Group 2 as �³aiming for the best of both worlds�  ́

needs to be changed to �³risk-seekers aiming for the best of both worlds.�  ́If we interpret this 

characterization against the differentiation between pure altruistic motivations (reflected in the 

desire to support the actual delivery of a public good) and warm glow motivations (where the 

mere act of giving creates satisfaction and not the actual creation of the public good), it becomes 

evident that Group 2 is motivated by warm glow motives and strongly environmentally oriented 

projects that are unlikely to actually deliver the environmental impact in which one invested. 

In line with this interpretation, this group is the only one that consistently and positively re-

sponded to warm glow framing, which combines altruistic with egoistic cues. Overall, risk-

seekers aiming for the best of both worlds are influenced by framing to a nearly equal degree 

as the receptive altruists (compare Group 3 in Table 6). In addition to warm glow framing, pure 

altruistic framing exerts a substantial positive impact, and egoistic framing exerts a consistent 

negative impact. Group 2 consisted of only 21.5% of all respondents, and is, thus, smaller than 

the other two groups. This might explain why the consistent effects of warm glow framing 

observed for this group were not transferred to the overall sample. 
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In fact, when analyzing these three groups separately, it becomes evident that, while in the 

overall sample, framing does not exert a consistent impact on investment decisions, in two of 

the three groups it does. Still, the direction of the effects of framing are partly different than 

hypothesized. In opposition to H1i, in all groups, we found a positive, consistent effect of al-

truistic framing, though to differing extents. In contrast, the effects of egoistic framing and 

warm glow framing are consistent only for the second group. Unlike what was proposed in H1i, 

the effect of egoistic framing is negative. Still, as proposed in H1iii , warm glow framing has a 

positive influence on the likelihood of a crowdlending project receiving pledges in Group 2. 

When comparing the sociodemographic characteristics of the three groups (see Appendix 3), 

all groups reflected the common characteristics of crowdfunding investors (cf. Tenner and 

Hšrisch, 2021). As a result, relatively young (<50 years old), well-educated, male individuals 

dominated all groups. However, an interesting difference existed among the groups concerning 

income. The second group of �³risk-seekers aiming for the best of both worlds�  ́demonstrated 

the highest levels of income. Approximately 75% of these respondents earned above the Ger-

man average income, and substantially more respondents than in the other groups belonged to 

the highest income level. Thus, their higher acceptance of risk might have been a consequence 

of their comfortable economic position.
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Table 5. Results of the latent class analysis a (n=497) 

Attributes and  
attribute levels 

Group 1  
(profit maximisers) N=222 

Group 2  
(risk seekers) N=107 

Group 3  
(receptive Altruists) N=168 

Zero-cen-
tered values 

b 

SD c HDI d Zero-centered 
values b 

SD c HDI d Zero-cen-
tered values 

b 

SD c HDI d 

Framing          
Pure altruism 4.42 3.54 0.68:8.69 16.50 2.68 10.90:18.72 24.06 9.83 1.91:30.70 
Warm glow -2.30 2.33 -5.16:0.43 5.19 1.64 1.71:6.69 -27.25 12.59 -36.05:0.09 
Pure egoism -2.12 5.87 -9.12:3.78 -21.70 4.32 -25.11:-12.61 3.19 6.17 -20.84:5.35 

 
Interest rate 

         

0%  -206.84 14.31 -231.96:-177.21 -118.26 20.38 -160.74:-102.50 -99.89 55.65 -225.77:-63.02 
5%  93.73 16.46 73.81:110.52 35.40 13.25 25.20:63.10 53.18 24.14 33.07:117.84 
7%  

 
113.12 7.85 103.40:121.44 82.85 7.13 76.88:97.64 46.71 32.96 23.51:117.84 

Environmental impact          
1 tons of CO2 -24.48 11.30 -38.08:-12.46 -62.82 8.49 -69.96:-45.09 -91.47 33.37 -114.14:-16.66 
2 tons of CO2 1.17 2.60 -1.76:4.34 10.39 2.08 6.08:12.48 36.36 17.16 0.29:48.48 
3 tons of CO2 

 
23.31 8.71 14.22:33.74 52.44 6.41 39.01:57.48 55.11 16.72 16.61:65.83 

3rd party certification          
No certification -20.02 11.93 -34.26:-7.90 -59.72 8.73 -66.41:-41.37 -29.21 11.32 -59.75:-8.51 
Gold Standard 

 
20.02 11.93 7.90:34.26 59.72 8.73 41.37:66.41 29.21 11.32 8.51:59.75 

% of funding target 
achieved  

         

20% -44.32 8.10 -52.40:-34.56 -15.97 6.41 -29.41:-10.87 -44.23 7.56 -52.31:-16.52 
50% 8.39 0.41 7.87:8.84 6.71 0.40 6.35:7.54 3.19 2.56 1.37:8.56 
80% 
 

35.93 7.69 26.69:43.63 9.26 6.01 4.45:21.87 41.04 7.77 10.64:44.04 

None 80.88 21.58 54.88:102.77 5.82 16.90 -7.29:41.21 48.95 24.35 5.69:101.39 
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No. of total observations 497         
Null log-likelihood -967.12         
Log-likelihood -758.06         
AIC e 1580.12         

a The latent class analysis starts to estimate the utilities of respondents starting with a random number and improves the solution until the log-likeli-
hood increases by less than 0.001 or the maximum number of runs (100) is reached. We calculated the utilities for 2 and 3 groups and chose the 
better fitting solution (3 groups) based on the AIC. We computed 10 replications per scenario and thus performed in total 40 iterations. 
b To allow for comparison among groups the utilities are re-�V�F�D�O�H�G���W�R���³�]�H�U�R-�F�H�Q�W�H�U�H�G���G�L�I�I�V�´���V�R that its average range within attributes is 100. 
c Standard Deviation 
d Highest Density Interval 
e The AIC value for two groups is 1589.40. 
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Table 6. Average relative importance values of attributes per group 

Attributes  

Average Importance 

Group 1 
(profit 

maximizers) 

Group 2 
(risk  

seekers) 

Group 3 
(receptive 
altruists) 

Framing 2.39 7.64 10.54 

Environmental Impact 9.56 23.05 29.32 

3rd party certification 8.01 23.89 11.68 

Interest rate 63.99 40.22 31.41 

% of funding target achieved 16.05 5.20 17.05 

 

 

5. Discussion and Conclusions 

5.1 Discussion 

The analysis just presented addresses the research need for experimental approaches in crowd-

funding research (Allison et al., 2015; Calic & Mosakowski, 2016; Mochkabadi & Volkmann, 

2020) to better control disruptive factors and external influences. With regard to the positive 

influence of financial incentives on crowdfunding success using the controlled environment of 

an experiment, our analysis confirms previous findings based on field data (e.g., Ben Slimane 

& Rousseau, 2020; Cholakova & Clarysse, 2015; Vismara, 2019). Likewise, P‡stor et al. (2020) 

have already shown that, in general, �³�V�X�V�W�D�L�Q�D�E�O�H���L�Q�Y�H�V�W�L�Q�J���S�U�R�G�X�F�H�V���S�R�V�L�W�L�Y�H���V�R�F�L�D�O���L�P�S�D�F�W���E�\��

�P�D�N�L�Q�J���I�L�U�P�V���J�U�H�H�Q�H�U���D�Q�G���E�\���V�K�L�I�W�L�Q�J���U�H�D�O���L�Q�Y�H�V�W�P�H�Q�W���W�R�Z�D�U�G���J�U�H�H�Q���I�L�U�P�V�´ (p. 1). We confirmed 

this finding for the specific and increasingly important context of crowdlending, as we revealed 

that crowdlending investors are more likely to invest in more environmentally friendly ventures. 

Previous analyses based on field data have already suggested that crowdfunding success is 

driven by altruistic motives in general (Cecere et al., 2017) or specifically by the existence 
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(Calic & Mosakoski, 2016) or magnitude (Hšrisch & Tenner, 2020) of the environmental im-

pact of the respective crowdfunding campaigns. Again, we confirmed these insights using an 

experimental approach. 

Taken together, these two key findings on the positive impact of financial and environmental 

incentives lend support to the key assumption of warm glow theory (see Andreoni, 1989, 1990), 

as individuals making financial contributions to public goods (in our case, combating climate 

change) are driven by coexisting egoistic and altruistic motives. Interestingly, we also found 

that this co-existence was common among all the groups of crowdlending investors we identi-

fied, as the altruistic group was consistently impacted by financial motives and the rational 

profit-maximizing group by environmental motives, although to varying degrees. We, thus, 

provide further indication of the potential of applying warm glow theory in crowdfunding re-

search (cf. Bšckel et al., 2020). Going beyond earlier research that also suggested the co-exist-

ence of both motives, we can specify that while financial and environmental incentives influ-

ence all investors, the influence of egoistic incentives dominated in all of the groups. Thus, we 

can confirm the earlier indication that in crowdlending, investment decisions are made similarly 

to conventional investing, which might constitute a difference from other crowdfunding types 

(Lehner, 2013). 

The coexistence of substantial influences that financial and environmental benefits exert on 

investment decisions clearly supports the warm glow theory. A more nuanced picture emerges 

with regard to the influence of warm glow framing on investment decisions. As we did not find 

a consistent impact of framing on investment decisions in the overall sample, we could not 

generally confirm earlier findings from the context of donation-based (Kamatham et al., 2020) 

and reward-based crowdfunding (Nielsen & Binder, 2020) that the way crowdfunding projects 

are linguistically framed significantly influences funding success. In our analysis of crowdlend-

ing, we found framing to be relevant only for specific groups of investors. The less consistent 

effects of framing in the context of crowdlending might be explained by the fact that this type 
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of crowdfunding resembles traditional forms of investment (cf. Lehner, 2013) and, thus, puts a 

stronger emphasis on material facts (such as the interest rate) than on framing. In contrast, with 

regard to altruistic framing, we found that in all groups of crowdlending, investors were recep-

tive to this type of framing and showed consistent positive effects. 

With regard to the effect of warm glow framing, we found that most potential crowd investors 

were not receptive to such framing. However, those who were (i.e., the risk-seekers aiming for 

the best of both worlds, Group 2) showed a consistent positive reaction to warm glow framing. 

This finding resembles that of Allison et al. (2013) in the context of prosocial microlending. 

 

5.2 Practical implications 

This paper used a real-choice conjoint analysis in the context of crowdlending to investigate 

how different attributes of environmentally oriented crowdfunding projects (including framing, 

interest rate, and environmental impact) can help environmental ventures receive funding. 

Based on the results, we confirmed that framing funding requests in specific ways may help 

environmental entrepreneurs bridge the funding gap. However, how potential investors react to 

different kinds of framing differs substantially between different groups of investors. Moreover, 

the influence of framing is outweighed in relative importance by more tangible factors such as 

the interest rate or the magnitude of the environmental impact of the respective venture. 

These general insights provide the following practical implications. First, while different groups 

of potential investors exist, we found that all groups, including the group of altruists, ascribe 

the highest relative importance to the interest rate. Thus, we conclude that, in the context of 

environmentally oriented ventures, and also in the new, promising context of financing ventures 

via crowdlending, the ability of entrepreneurs to create financial opportunities for investors 

remains of crucial importance. 
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At the same time, our results highlight that most investors in environmentally oriented projects 

are not satisfied with investment opportunities offering any environmental impact but do con-

sider the magnitude and the reliability of the environmental impacts promised. As a second 

implication, we therefore recommend environmental entrepreneurs not to regard the environ-

mental impact as of secondary importance, but to use opportunities for the creation of high 

levels of environmental impact and to certify the creation of this impact. 

Third, earlier research has argued that information asymmetries and the potential for moral 

hazards can create substantial obstacles for crowdfunding (e.g., Courtney et al., 2017; Strausz, 

2017; Roma et al., 2017). These obstacles can lead to two kinds of problems. First, entrepre-

neurs might successfully use crowdfunding to finance their ventures but might (un)intentionally 

not deliver the promised financial or environmental benefits. Second, the possibility of such 

moral hazard behavior after funding might prevent potential investors from funding a project 

in the first place. Our research highlights that third-party certification can help address this 

second potential problem along with information asymmetries. We used climate change as the 

context of our study because established third-party certifications exist that we could use in our 

real-choice conjoint analysis. Still, for crowdfunding campaigns in general, and in particular 

for their promises to deliver (non-)financial benefits, an established third-party certification 

does not exist. This might explain why earlier analyses (e.g., Ahlers et al., 2015) did not find 

an influence of the external certification of crowdfunding projects in general on investment 

decisions. We thus recommend utilizing third-party bodies, independent from individual entre-

preneurs and crowdfunding platforms, that can certify the reliability of crowdfunding cam-

paigns. 

Fourth, our findings highlight the importance of an �H�Q�W�U�H�S�U�H�Q�H�X�U�¶�V ability to organize a relevant 

share of the funding target through his or her own network. The percentage of the funding target 

already achieved at the time of funding substantially influences the likelihood of receiving 

pledges (cf. Chan et al., 2020; Mollick , 2014; Vismara, 2018; Zhang & Liu, 2012). We therefore 
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recommend that environmental entrepreneurs activate and possibly extend their own networks 

before starting a crowdlending campaign. Additionally, entrepreneurs should realistically as-

sess the size and financial capability of their networks before setting a funding target to guar-

antee that they are able to organize a relevant share of this target through their own network 

and early, enthusiastic investors. In this regard, potential crowdlending investors belonging to 

the group of �³risk-seekers aiming for the best of both worlds�  ́can be an important target group 

for attracting enthusiastic early investors. Entrepreneurs are recommended to address this group 

in the early stages of a crowdlending campaign, as for this group, the percentage of the funding 

target already achieved is of only minor importance; as a result, this group might be more will-

ing to invest early. Moreover, this group shows high levels of income and thus bears a great 

potential for increasing the share of the funding target already achieved relatively early (for the 

role of early investors, see Vismara, 2019). 

Fifth, our findings reveal that the factors influencing investment decisions differ substantially 

among different groups of investors. Hence, we recommend that entrepreneurs start by as-

sessing the specific attributes of their campaign that cannot be changed (e.g., the [in]ability to 

pay a specific interest rate or what magnitude of environmental impact is realistic). Next, en-

trepreneurs should analyze which group(s) of potential investors (rational profit-maximizers, 

altruists, or risk-seekers aiming for the best of both worlds) suit(s) their project best and, con-

sequently, optimize(s) the attributes that are under their influence (e.g., third-party certification, 

framing, and the magnitude of environmental impact) as to which are of specific relevance for 

the group of potential investors they are targeting. 

Sixth, environmental entrepreneurs should refrain from framing their funding requests as ego-

istic opportunities for the self-enhancement of potential investors. Even though it is important 

to deliver egoistic attributes such as high interest rates, this should not be emphasized in the 

framing of the campaign. In contrast, altruistic framing appears to be a more promising ap-

proach. This indicates that while potential investors are influenced to a high degree by egoistic 
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incentives, they prefer stories that are told in an altruistic manner, or at least in a warm glow 

manner, combining altruistic with egoistic cues. We thus conclude that investors in crowdlend-

ing want good money but also strive for a clean conscience. 

 

5.3 Implications for research  

In addition to the already-mentioned implications for entrepreneurship practice, the findings of 

our analysis can also inform research. First, our study demonstrates that the warm glow theory 

can be fruitfully applied in the context of crowdlending. We confirm the key assumption of 

warm glow theory (Andreoni, 1989, 1990) that individuals making financial contributions to 

public goods are driven by coexisting egoistic and altruistic motives. Additionally, we specify 

that, with regard to framing, altruistic cues are more effective than egoistic cues, whereas with 

regard to the actual benefits investors receive, egoistic benefits (i.e., interest payments) are more 

important than altruistic benefits (i.e., environmental impact) in environmentally oriented 

crowdlending.  

In addition, the results of the study provide the first typology of investment-based crowdfunding 

investors. The differentiation among different types of investors may help to explain opposing 

results in prior studies (e.g., Vismara, 2019; Hšrisch & Tenner, 2020). Furthermore, the typol-

ogy may serve as an opportunity to build a more differentiated theory on the motivations of 

crowdlending investors. Therefore, future studies may investigate additional variables, espe-

cially the primary information of investors, to further improve the typology. 

Finally, this study extends the methodological range of prior research in the field of crowdfund-

ing and environmental entrepreneurship to experimental approaches, following various calls in 

the field (Allison et al., 2015; Calic & Mosakowski, 2016; Wiklund et al., 2019; Mochkabadi 

& Volkmann, 2020). It demonstrates that experimental research in general and conjoint anal-

yses in particular are powerful means to validate and specify previous research using a con-

trolled setting. 
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This research also has limitations that should be addressed in future studies. First, we kept the 

study relatively simple to avoid respondent overload, to obtain significant connections between 

attributes, and to avoid overfitting (cf. Nielsen & Binder, 2020). Thus, we did not include all 

potential success factors as independent variables and kept some of them constant. While the 

attributes were chosen consciously based on prior studies, we cannot exclude the possibility of 

endogeneity due to confounding variables or omitting potentially relevant variables. Specifi-

cally, we did not test the influence of personal values as another influencing factor on the will-

ingness to invest in environmentally oriented crowdfunding projects (Nielsen & Binder, 2020; 

Tenner & Hšrisch, 2021). Similarly, we did not include the risk of losing the investment as 

another control variable, even though earlier research showed its importance in sustainable in-

vestment decisions (e.g., P‡stor et al., 2020). Thus, future research should include other aspects 

of risk beyond the risk of opportunity costs. 

Another limitation was that our sample only allowed us to differentiate between investors with 

(n = 119) and without prior experience (n = 378) in crowdfunding (see Appendix 1), but we 

were not able to test the effects specific to professional investors in crowdfunding or to control 

for financial literacy. Given the increasing importance of professional and institutional inves-

tors in crowdfunding (Signori & Vismara, 2018; Dietrich et al., 2019; Block et al., 2021), future 

research may conduct a similar analysis, drawing on samples of professional and institutional 

investors.  

As a last limitation, with regard to different possible motivations, our analysis focused on in-

vestors, while a growing body of literature also focuses on the different kinds of motivations of 

entrepreneurs (see Civera et al., 2020; Troise & Tani, 2020). Future research may, therefore, 

analyze how these entrepreneurial motivations may influence the matching of proponents and 

investors and, in turn, funding success. 

In addition, by including these relevant variables, future research should build on the typology 

of the investors we observed. For example, future research could build on the classification of 
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investors and link it to earlier investor research following either institutional or market logic. 

Relating our findings to �9�L�V�P�D�U�D�¶�V (2016) earlier research, future work may, for example, test 

whether a group of rational profit-maximizers primarily follows an institutional logic (and may 

primarily consist of institutional investors), whereas a group of receptive altruists follows a 

market logic and consists of non-professional investors who benefit from crowdfunding, as it 

makes investment accessible and efficient. Likewise, it is worth testing whether groups identi-

fied among potential crowdlending investors in the context of environmental entrepreneurship 

can also be found for other funding mechanisms for environmental entrepreneurs, such as ven-

ture capitalists. Together with the analysis at hand, such future research can help to further 

specify the potential of crowdfunding for increasing investment in environmentally oriented 

ventures. 
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Appendix 1. Average relative importance values of attributes for participants with (n=119) and without (n=378) crowdfunding experience 

 Without Crowd - 
funding experience 

With Crowd - 
funding experience 

Attributes  Average relative  
importance 

Standard  
Deviation 

95% Confidence 
Interval  

Average relative  
importance 

Standard  
Deviation 

95% Confidence 
Interval  

Framing 
10.18  

 
6.99 9.48:10.89 11.38  6.20 10.26:12.49 

Environmental Impact 
18.82  

 
6.08 18.21:19.44 

18.97  
4.80 18.11:19.83 

3rd party certification 
15.72  

 
6.47 15.07:16.37 

15.66 
7.81 14.25:17.06 

Interest rate 
31.23  

 
8.10 30.41:32.04 

32.67  
8.61 31.13:34.22 

% of funding target achieved 24.05 
 

7.70 23.27:24.82 21.33 6.16 20.22:22.43 
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Appendix 2. Results of the interaction effect search. 

Run Parame-
ters in 
Model 

Log-Like-
lihood Fit 

Chi 
Square 
Value 

2LL P-Value 
for Interac-
tion Effect 

Gain in % 
over Main 

Effects 

Main Effects 10 -789,60    

+ Certification x Interest 
rate 

12 -786,12 6,97 0,03 0,36% 

+ Framing x % of funding 
target achieved 

14 -786,08 7,05 0,13 0,36% 

+ Interest rate x % of fund-
ing target achieved 

14 -787,28 4,66 0,32 0,24% 

+ Certification x % of 
funding target achieved 

12 -788,72 1,77 0,41 0,09% 

+ Environmental impact x  
Interest rate 

14 -787,72 3,77 0,44 0,19% 

+ Framing x Interest rate 14 -788,20 2,82 0,59 0,15% 

+ Environmental impact x  
% of funding target 
achieved 

14 -788,71 1,79 0,77 0,09% 

+ Framing x Certification 12 -789,37 0,47 0,79 0,02% 

+ Environmental impact x 
Certification 

12 -789,44 0,33 0,85 0,02% 

+ Framing x  
Environmental impact 

14 -789,01 1,18 0,88 0,06% 
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Appendix 3. Socio-demographic characteristics of the groups 

Category Group Total 
(n=497) 

Group 1 
(n=222) 

Group 2 
(n=107) 

Group 3 
(n=168) 

Gender 
Female 
Male 

158 
339 

31.5% 
68.5% 

32.7% 
67.3% 

31.5% 
68.5% 

Age  
(in years) 

15 �± 29 
30 �± 39  
40 �± 49 
50 �± 59 
60 + 

87 
80 
131 
124 
75 

21.6% 
18.5% 
24.3% 
23.9% 
11.7% 

15.9% 
15.0% 
29.9% 
18.7% 
20.6% 

13.1% 
13.7% 
26.8% 
30.4% 
16.1% 

Highest Edu-
cation 

None 
Basic secondary school 
Secondary school 
A level 
Graduate degree 
Dissertation/ habilitation 

3 
25 
98 
105 
242 
24 

1.4% 
23.9% 
4.1% 
19.4% 
47.3% 
4.1% 

0.0% 
19.6% 
1.9% 
16.8% 
53.3% 
8.4% 

0.0% 
18.5% 
8.3% 
22.0% 
47.6% 
3.6% 

Income  
(net in EUR) 

0 �± 1.150 
1.151 �± 2.250 
2.250 �± 4.500 
4.500 + 

74 
101 
229 
93 

14.4% 
21.6% 
46.8% 
17.1% 

10.3% 
13.1% 
52.3% 
24.3% 

18.5% 
23.2% 
41.1% 
17.3% 
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*2=45-*+;-*&25! &2! -,4D;-*6;BB(! &'42! 'B;->&)D5! EC&BB*6O@! /#0bW! %;B*6! ;23! C&5;O&M5O*@!
/#0eF9! _66&)3*2+! -&! U,&D'5&2! 4-! ;B9! E/#00F@! 42=*)&2D42-;B! ;23! 6&2=42-*&2;B!
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42-)4')424:)5! >&BB&M! ;! 5&6*;B! D*55*&2! 3)*=42! ?(! ;B-):*5-*6! D&-*=;-*&259! V&)! -,*5! )4;5&2@!
5&6*;BB(! &)*42-43! 6)&M3>:23*2+! *2*-*;-&)5! ;)4! 4Q'46-43! -&! ;*D! >&)! );-,4)! B&M! D;Q*D:D!
>:23*2+! -;)+4-5! *2!&)34)! -&!>*2;264!5D;BBS56;B4! ')&R46-59!12!6&D';)*5&2@!6&2=42-*&2;BB(@!
42=*)&2D42-;BB(!&)!5:5-;*2;?*B*-(S&)*42-43!=42-:)45!42-4)*2+!D;)O4-5!M*-,!24M! ')&3:6-5!
;23! 54)=*645! ;)4! ;55:D43! -&! ;*D! >&)! -,4! B;)+4S56;B4! '&-42-*;B! &>! *2=45-D42-S?;543!
6)&M3>:23*2+9! N;543! &2! -,454! *25*+,-5@! *-! 6;2! ?4! 4Q'46-43! -,;-! 6&2=42-*&2;BB(@!
42=*)&2D42-;BB(!;23!5:5-;*2;?*B*-(S&)*42-43!6)&M3>:23*2+!')&R46-5!M*BB!D;O4!+)4;-4)!:54!
&>! -,4!>*2;26*2+! '&-42-*;B!&>!6)&M3>:23*2+! *2!6&D';)*5&2! -&!5&6*;BB(!&)*42-43! ')&R46-59!
N;543!&2!-,4!;55:D'-*&2!-,;-!-,4!>*2;26*2+!'&-42-*;B!&>!6)&M3>:23*2+!*26)4;545!M*-,!-,4!
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_';)-!>)&D!-,4!>*2;26*2+!>:26-*&2@!6)&M3>:23*2+!6;2!;B5&!?4!:543!;5!;!D;)O4-*2+!-&&B@!*2!
;!5*D*B;)!M;(!>&)!?&-,!5-;)-S:'5! ;23!45-;?B*5,43!>*)D5!EN)&M2!4-! ;B9@! /#0]W!J4)?4)! ;23!
P:*@! /#0HW!N4BB4>B;DD4!4-! ;B9@! /#0bF9!U,4!D;)O4-*2+!?424>*-5!&>!6)&M3>:23*2+! *26B:34!
3*)46-!5;B45@!')&3:6-!;23!54)=*64!')&D&-*&2@!>443?;6O!>)&D!-,4!D;)O4-!;23!-,4!6&BB46-*&2!
&>!24M!*34;5!>)&D!-,4!6)&M3!EN)&M2!4-!;B9@!/#0]F9!V:)-,4)D&)4@!6)&M3>:23*2+!,4B'5!-&!
6)4;-4! ;! >;2! 24-M&)O@! M,*6,! *5! 3*>>*6:B-! ;23! -*D4S6&25:D*2+! -&! ?:*B3! M*-,! -);3*-*&2;B!
D;)O4-*2+!*25-):D42-5!EJ4)?4)!;23!P:*@!/#0HF9!U,4!?*++4)!-,4!6&DD:2*-(@!-,4!,*+,4)!-,4!
*D';6-! &>! -,4! 6)&M3>:23*2+! 6;D';*+29! V&)! -,*5! )4;5&2@! -,4! D;)O4-*2+! >:26-*&2! *5!
4Q'46-43! -&! *26)4;54! M*-,! -,4! 2:D?4)! &>!*23*=*3:;B5! -,;-! 5:''&)-! -,4! 6)&M3>:23*2+!
6;D';*+2!E8:OO;)*242!4-!;B9@!/#0eW!Pf)*56,@!/#0$W!k*-56,24)!;23!k*-56,24)SV*22@!/#0bF@!
;5!-,4(!;)4!c2;$)#!?))#!-?!-!X+-#$,;,<-$,2#!2;!$:)!A-.+)!2;!2#)Y?!*(2V)<$d!EJ4)?4)!;23!P:*@!
/#0H@! '900F9! l4'42342-!&2! -,4! -('4!&>!D;)O4-*2+! -,4!=42-:)4!544O5@!*-!6;2!346*34!&2! ;!
5'46*>*6! 6)&M3>:23*2+! -('4! E*949@! )4M;)3S?;543@! 3&2;-*&2S?;543@! 4T:*-(! &)! 34?-!
6)&M3>:23*2+F! EN)&M2! 4-! ;B9@! /#0]F9! ^4M;)3S?;543! 6)&M3>:23*2+@! >&)! 4Q;D'B4@! *5!
';)-*6:B;)B(! 5:*-;?B4! -&! ')4S54BB! ')&3:6-5! ;5! ;! D;-4)*;B! )4-:)2! >&)! -,4! 6)&M35Y! >*2;26*;B!
5:''&)-9! _+;*25-! -,*5! ?;6O3)&'@! 6)&M3>:23*2+! 'B;->&)D5! )4')4542-! D;)O4-5! *2! M,*6,!
')&R46-! *2*-*;-&)5!&>>4)! -,4*)! *34;5@! ')&3:6-5!&)!54)=*645@!M,*6,! *2! -:)2! ;)4!6&25:D43!?(!
-,4*)!')&R46-!5:''&)-4)5!EJ4)?4)!;23!P:*@!/#0HF9!k)&R46-5!M*-,!;2!42=*)&2D42-;B@!5&6*;B!&)!
5:5-;*2;?*B*-(!&)*42-;-*&2!;)4!')&?;?B(!D&)4!)4B*;2-!&2!-,4!5:''&)-!;23!426&:);+4D42-!&>!
-,4! 6)&M39! A*264! 5:5-;*2;?*B*-(S&)*42-43! 6)&M3>:23*2+! ')&R46-5! ;)4! B*2O43! -&! ;! +)4;-4)!
B4=4B! &>! :264)-;*2-(@! 6&DD:2*6;-*&2! M*-,! E'&-42-*;BF! 5:''&)-4)5! *5! &>! ,*+,4)! )4B4=;264!
M,42!6&D';)43! -&! ')&R46-5!M*-,! ;!6&2=42-*&2;B!?;6O+)&:23!EC45542*!k4-):``4BB*!4-! ;B9@!
/#0aF9! k;5-! B*-4);-:)4! &2! 4T:*-(! 6)&M3>:23*2+! ')&=*345! 4=*34264! -,;-! 5:5-;*2;?*B*-(S
&)*42-43! ')&R46-5! ;--);6-! ;! ,*+,4)! 2:D?4)! &>! 5:''&)-4)5! EZ*5D;);@! /#0aF9! 12! ';)-*6:B;)@!
42=*)&2D42-;BB(! &)*42-43! 6)&M3>:23*2+! ')&R46-5@! M,*6,! &>-42! ;33)455! D;)O4-! >;*B:)45!
M*-,!24MB(!34=4B&'43!')&3:6-5!;23!54)=*645!EU,&D'5&2!4-!;B9@!/#00F!;)4!34'42342-!:'&2!
':?B*6! ;664'-;2649! U,4)4>&)4@! *2! 6&2-);5-! M*-,! 6&2=42-*&2;BB(! &)*42-43! ')&R46-5@! 5:6,!
=42-:)45! ;)4! 4Q'46-43! -&! ;*D! >&)! -,4! D;)O4-*2+! '&-42-*;B! &>! 6)&M3>:23*2+9! P4264@! -,4!
546&23!,('&-,45*5!M;5!>&)D:B;-43!;5!>&BB&M5K!
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U,4! *2=&B=4D42-! &>! 6)&M3>:23*2+! ')&R46-5! *2! 5&6*;B! D43*;@! 5:6,! ;5!UM*--4)@! V;64?&&O!
;23! 125-;+);D@! *5! ;2! *D'&)-;2-! 5:66455! >;6-&)! *2! 6)&M3>:23*2+! EJ4);! ;23! i;:)@! /#0$W!
C&BB*6O@!/#0bF9!12!B*24!M*-,!84,24)!E/#0bF@!B4=4);+*2+!5&6*;B!6;'*-;B!*5!;!O4(!4B4D42-!>&)!
?:*B3*2+!;!5-)&2+!6)&M3@!M,*6,!*2!-:)2!*26)4;545!46&2&D*6! ')&>*-9!A&6*;B!6;'*-;B!6;2!?4!
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4D'*)*6;B! 5-:3(! ?(! N&)5-! 4-! ;B9! E/#0$F! )4=4;B43! -,;-! -,4! ;6-*=*-(! &2! 5&6*;B! D43*;! 5*-45!
);*545! -,4! >:23*2+! 5:66455! &>! )4M;)3S?;543!6)&M3>:23*2+! ')&R46-59! A*D*B;)B(@! C&BB*6O!
E/#0bF! T:;2-*-;-*=4B(! ;2;B(543! b$@"##! i*6O5-;)-4)! 6;D';*+25! ;23! 6&26B:343! -,;-! B;)+4!
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1-! 6;2! ?4! ;55:D43! -,;-! 42=*)&2D42-;BB(@! 5&6*;BB(@! 5:5-;*2;?*B*-(S! ;23! 6&2=42-*&2;BB(!
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4-! ;B9! E/#0aF! >&:23! -,;-! 5:5-;*2;?*B*-(S&)*42-43! 6)&M3>:23*2+! 6;D';*+25! ;5! M4BB! ;5!
5:5-;*2;?*B*-(S)4B;-43! 3*56:55*&25! )464*=4! B*--B4! ;--42-*&29! 123443@! &2B(! #9/0n! &>! -,4!
6&2-42-! &2! 6)&M3>:23*2+! *2! 5&6*;B! D43*;! M;5! B*2O43! -&! 5:5-;*2;?*B*-(! E8;:)4BB! 4-! ;B9@!
/#0aF9! 12! 6&2-);5-@! >&)! 5&6*;B! 42-)4')424:)5@! 5&6*;B! =;B:45! ,;3! ;! ,*+,4)! 5-;23*2+! -,;2!
D;O*2+!>*2;26*;B!6)&M3>:23*2+! ;!5:66455!E84,24)@!/#0bF9!_!+)4;-4)!4D',;5*5! *5! ':-!&2!
);*5*2+!5&6*;B!6;'*-;B!&2!5&6*;B!D43*;!5*-459!U,4)4>&)4@!;!6&25-;2-!*2-4);6-*&2!;23!4Q6,;2+4!
&>! *34;5! M*-,! E'&-42-*;BF! 5:''&)-4)5! *5! 6):6*;B! -&! 5-)42+-,42! 5&6*;B! 24-M&)O5! E84,24)@!
/#0bF9! N;543! &2! -,454! *25*+,-5@! *-! 6;2! ?4! ;55:D43! -,;-! 5&6*;BB(! &)*42-43! 6)&M3>:23*2+!
')&R46-5! ;56)*?4! ;! ,*+,4)! *D'&)-;264! -&! -,4*)! 5&6*;B! 24-M&)O!5*`49! U,4)4>&)4@! -,4! -,*)3!
,('&-,45*5!M;5!>&)D:B;-43!;5!>&BB&M5K!
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*(2V)<$?! <2B*-()>! $2! )#A,(2#B)#$-..H1! ?+?$-,#-@,.,$HL! -#>! <2#A)#$,2#-..H! 2(,)#$)>!
<(2=>;+#>,#0!*(2V)<$?%!

%)&M3>:23*2+! *5! ;2! 4>>46-*=4! -&&B! >&)! >*2;26*2+! *22&=;-*&25! &>! E5:5-;*2;?B4F!
42-)4')424:)*;B!=42-:)45!EP4)=o!;23!A6,M*42?;6,4)@!/#0$W!U45-;!4-!;B9@!/#0aF9!1-!6;2!4=42!
?4! )4+;)343! ;5! ;! 5:66455! >;6-&)! >&)! 6)&M3>:23*2+! *2*-*;-&)5@! 5*264! ';5-! B*-4);-:)4! ,;5!
*342-*>*43! -,;-! ')&R46-! *2*-*;-&)5! M,&! D&34);-4B(! ')&D&-43! -,4*)! ')&R46-! ?;543! &2! *-5!
*22&=;-*=42455! '&5*-*=4B(! *2>B:42643! *-5! 6)&M3>:23*2+! 5:66455! E8*25! 4-! ;B9@! /#0$F9! U,4!
h)+;2*5;-*&2!>&)!76&2&D*6!%&S&'4);-*&2! ;23! l4=4B&'D42-!Eh7%lF!34>*245! *22&=;-*&2!
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=2(N*.-<)! 2(0-#,?-$,2#! 2(! )W$)(#-.! ().-$,2#?d! Eh7%l@! /##"@! '9beF9! l*>>4)42-! -('45! &>!
*22&=;-*&25! 6;2! 'B;(! 3*>>4)42-! )&B45! *2!>&5-4)*2+!5:5-;*2;?B4! 34=4B&'D42-! E49+9@!P;2542!
;23! A6,;B-4++4)@! /#0eW! Pf)*56,@! /#0HW! %*BB&! 4-! ;B9@! /#0aF9! U,*5! 6;BB5! >&)! *2=45-*+;-*2+!
M,*6,!*22&=;-*&2!-('45!E*949@!')&3:6-@!54)=*64!&)!&)+;2*5;-*&2;B!*22&=;-*&25F!;)4!>*2;2643!
=*;! 5:5-;*2;?*B*-(S)4B;-43! ;23! 6&2=42-*&2;B! 6)&M3>:23*2+9!_66&)3*2+! -&!_+);M;B! 4-! ;B9!
E/#0HF@! ')&R46-5! &>>4)*2+! ')&3:6-! *22&=;-*&25! M*BB! )464*=4! ;! ,*+,4)! ?424>*-! >)&D!
6)&M3>:23*2+@!5*264!;--)*?:-45!;23!'4)>&)D;264!')&D*545!&>!-,4!)45'46-*=4!')&3:6-!6;2!?4!
4;5*B(! 6&DD:2*6;-43! *2! ')&R46-! 3456)*'-*&25! ;23! =*34&59! V&)! 5:5-;*2;?*B*-(S&)*42-43!
6)&M3>:23*2+! *2*-*;-&)5@!C45542*! k4-):``4BB*!4-! ;B9!E/#0aF! )46&DD423!&>>4)*2+! -;2+*?B4!
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-,4! 6)&M3>:23*2+! 5:66455! &>! 5:5-;*2;?B4! ')&3:6-! >4;-:)45! 5-)&2+B(! 34'4235! :'&2! ,&M!
6&D'B4Q!-,4!')&3:6-!*5W!*2!&-,4)!M&)35@!')&3:6-5!6,;);6-4)*543!?(!B&M!6&D'B4Q*-(!E5:6,!
;5! 6;6;&F! 42R&(! ;! ,*+,4)! -):5-! B4=4B! *2! -,4*)!5:5-;*2;?B4! >4;-:)45! ;D&2+! 5:''&)-4)59! 12!
';)-*6:B;)@! ;5! 4D',;5*543! ?(! C&BB*6O! ;23! ^&??! E/#0eF@! )4M;)3S?;543! 6)&M3>:23*2+!
'B;->&)D5!;)4!:54>:B!-&!>*2;264!')&3:6-!*22&=;-*&25!3:4!-&!-,4!&''&)-:2*-(!-&!')4S54BB!-,4!
)45'46-*=4!')&3:6-!;5!;!)4-:)2!>&)!>*2;26*;B!5:''&)-9!V&)!-,*5!)4;5&2@!5&D4!)454;)6,4)5!;B5&!!
:54!-,4!-4)D!X')&3:6-S?;543!6)&M3>:23*2+Y!M,42!)4>4))*2+!-&!)4M;)3S?;543!6)&M3>:23*2+!
E49+9@! ^&D;! 4-! ;B9@! /#0]F9! 12! 5:DD;)(@!;2! ;55:D'-*&2! 6;2! ?4! D;34! -,;-! ')&3:6-!
*22&=;-*&25!;)4!-,4!D&5-!>)4T:42-B(!>*2;2643!&2!6)&M3>:23*2+!'B;->&)D59!U,4)4>&)4@!-,4!
3&D*2;264! &>! ')&3:6-! *22&=;-*&25! *5! ;B5&! 4Q'46-43! &2! *2=45-D42-S?;543! 6)&M3>:23*2+!
'B;->&)D59!U,4!>&:)-,!,('&-,45*5!*5!>&)D:B;-43!;5!>&BB&M5K!

SZU! '#A,(2#B)#$-..H1! ?2<,-..H1! ?+?$-,#-@,.,$HL! -#>! <2#A)#$,2#-..H! 2(,)#$)>!
<(2=>;+#>,#0! *(2V)<$?! *()>2B,#-#$.H! +?)! <(2=>;+#>,#0! $2! ;,#-#<)! *(2>+<$!
,##2A-$,2#?%!

A) B+$7./.8.5,)

4%3! [-$-!<2..)<$,2#!

U,4! 3;-;54-! &)*+*2;-43! >)&D! >&:)! *2=45-D42-S?;543! 6)&M3>:23*2+! 'B;->&)D5@! M,*6,!
&>>4)43!D&24-;)(!)4M;)35!-&!5:''&)-4)5!*2!)4-:)2!>&)!-,4*)!5:''&)-9!U,4!5;D4!3;-;54-!M;5!
:543!;5!3456)*?43!?(!Pf)*56,! ;23!U4224)!E/#/#F9!UM&!J4)D;2!6)&M3>:23*2+! 'B;->&)D5!
EA443D;-6,!;23!%&D';2*5-&F!;23!-M&!<A!6)&M3>:23*2+!'B;->&)D5!EA-;)-72+*24!;23!V*)5-!
l4D&6);6(!Z%F!M4)4!*26B:343!*2!-,4!3;-;!6&BB46-*&2!')&64559!12!3&*2+!5&@!;!6&25*34);-*&2!
&>!-M&!6&:2-)*45@!M,*6,!)4')4542-!-M&!&>!-,4!B;)+45-!6)&M3>:23*2+!D;)O4-5!E7:)&'4!;23!
[&)-,!_D4)*6;F!M;5!'&55*?B49!C&)4&=4)@!VB4D*2+!;23!A&)425&2!E/#0eF!;5!M4BB!;5!_BB*5&2!
4-! ;B9!E/#0HF!4Q')45543!-,4!2443!-&!6&23:6-!D&)4!6)&M3>:23*2+!)454;)6,!?;543!&2!3;-;!
>)&D! 3*>>4)42-! 2;-*&259!_BB! >&:)! 'B;->&)D5! M4)4! -,4D;-*6;BB(! &'42W! -,:5@! -,4(! *26B:343!
6&2=42-*&2;BB(@! 42=*)&2D42-;BB(@! 5&6*;BB(! ;23! 5:5-;*2;?*B*-(S&)*42-43! 6)&M3>:23*2+!
')&R46-59!_!T:;2-*-;-*=4!345*+2!M;5!6,&542!*2!&)34)!-&!;33)455!-,4!)454;)6,!T:45-*&259!12!
-,4!>*)5-!5-4'@!4;6,!6)&M3>:23*2+!')&R46-!5*-4!6&D'B4-43!&2!-,4!)45'46-*=4!'B;->&)D5!M;5!
D;2:;BB(! 6&343! ;5! ';)-! &>! -,4! >:BBS-4Q-! ;2;B(5*59! U,4! 3;-;! 6&BB46-*&2! ')&6455! M;5!
'4)>&)D43!*2!_')*B!/#0$W!;!-&-;B!&>!H/#!')&R46-5!M4)4!*26B:343!-,;-!,;3!?442!6&D'B4-43!;-!
-,;-! -*D49! 7Q-)4D4! =;B:45! &>! -,4! 34'42342-! =;)*;?B45! M4)4! *342-*>*43! :5*2+! ?&Q'B&-!
3*;+);D5!;23!34B4-439!U,4!>*2;B!5;D'B4!6&25*5-43!&>!/$/!')&R46-59!12!-,4!546&23!5-4'@!-,4!
3;-;! M4)4! ;2;B(543! :5*2+! ;! C_[%hZ_@! '&5-S,&6! -45-5! ;23! ;! D:B-*2&D*;B! B&+*5-*6!
)4+)455*&2!;2;B(5*59!

4%7! \)-?+()?!

4%7%3! "#>)*)#>)#$!A-(,-@.)!

U,4! *234'42342-! =;)*;?B4!2(,)#$-$,2#! M;5! ?;543! &2! -,4! 6&264'-:;B! >);D4M&)O! &>!
U,&D'5&2!4-!;B9!E/#00F!;23!;5545543!M,4-,4)!;!6)&M3>:23*2+!')&R46-!M;5!6&2=42-*&2;BB(!
&)*42-43@!5&6*;BB(!&)*42-43@!42=*)&2D42-;BB(!&)*42-43!&)!5:5-;*2;?*B*-(S&)*42-439!12!-,4!>*)5-!
5-4'@!-M&!*234'42342-!6&34)5!D;2:;BB(!6&343!-,4!B4=4B!&>!-,4!42=*)&2D42-;B! ;23!5&6*;B!
&)*42-;-*&2!>&)!4;6,!6)&M3>:23*2+!')&R46-!&2!;!]S'&*2-!);-*2+!56;B4@!?;543!&2!-,4!-4Q-:;B!
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')&R46-!3456)*'-*&2!&2!-,4!;'')&')*;-4!')&R46-!5*-4!E6>9!%;B*6!;23!C&5;O&M5O*@!/#0eF9!U,4!
56;B4! );2+43! >)&D! pH! E,*+,B(! 42=*)&2D42-;BB(! >)*423B(! ')&R46-5F! -&! \H! E,*+,B(!
42=*)&2D42-;BB(!,;)D>:B!')&R46-5F9!12!;3=;264!&>!-,4!6&3*2+!')&6455@!4;6,!6&34)!)464*=43!!
6B4;)! 6&3*2+! *25-):6-*&259! U,4! *2-4)S6&34)! )4B*;?*B*-(! >&)! ?&-,! 6&25-):6-5! M;5! ;?&=4! -,4!
6)*-*6;B! =;B:4! &>! #9ee]! Ei)*''423&)>>Y5!�.42=*)&2D42-;B! &)*42-;-*&2!q!#9$#]W! i)*''423&)>>Y5!!
�.5&6*;B!&)*42-;-*&2!q!#9]//F!Ei)*''423&)>>@!/#0HF9!12!-,4!546&23!5-4'@!')&R46-5!-,;-! )464*=43!;!
'&5*-*=4! );-*2+! '&*2-! E&2! ;=4);+4! ?4-M442! -,4! -M&! 6&34)5F! M4)4! 4=;B:;-43! ;5!
42=*)&2D42-;BB(! &)! 5&6*;BB(! &)*42-43@! )45'46-*=4B(9! A:5-;*2;?*B*-(S&)*42-43! ')&R46-5!
>&BB&M43! ?&-,! ;! 5&6*;B! ;23! ;2! 42=*)&2D42-;B! &)*42-;-*&29! 1>! ;! ')&R46-! M;5! 24*-,4)!
42=*)&2D42-;BB(! 2&)! 5&6*;BB(! &)*42-43@! *-! ?4B&2+43! -&! -,4! 6;-4+&)(! &>! 6&2=42-*&2;BB(!
&)*42-43!6)&M3>:23*2+!')&R46-59!

4%7%7! [)*)#>)#$!A-(,-@.)?!

A4=4);B!34'42342-!=;)*;?B45!M4)4!*26B:343!*2!-,*5!*2=45-*+;-*&29!_BB!-,4!')&R46-5!34>*243!;!
B-W,B+B! ;+#>,#0! $-(0)$! E*2! -,&:5;235! &>! <AlF! -,;-! )4')4542-43! -,4! ,*+,45-! '&55*?B4!
>:23*2+! ;D&:2-! -,;-!6&:B3!2&-!?4!4Q644343!>&)! -,4! )45'46-*=4!6)&M3>:23*2+!6;D';*+29!
U,4! #+B@)(! 2;! ?+**2($)(?! M;5! ;! 5*D'B4! 6&:2-! =;)*;?B4! ;23! )4')4542-43! ;! 6&DD&2!
D4;5:)4!>&)!-,4!D;)O4-*2+!5:66455!&>!;!6)&M3>:23*2+!')&R46-!EPf)*56,@!/#0$W!8:OO;)*242!
4-! ;B9@! /#0eW! k*-56,24)! ;23! k*-56,24)SV*22@! /#0bF9! 1-! 6;'-:)43! ,&M! D;2(! *23*=*3:;B5!
5:''&)-43! ;! 6)&M3>:23*2+! 6;D';*+2! ?(! 5'423*2+! ;! 64)-;*2! ;D&:2-! &>! D&24(9! U,4!
&66:))4264!*2!5&6*;B!D43*;!6,;224B5!M;5!6;'-:)43! ;5!-,4!2:D?4)!&>!Y-<)@22N!.,N)?!-,4!
')&R46-!,;3!6&BB46-43!E6>9!C&BB*6O@!/#0bF9!8;5-@!-,4!$H*)!2;!,##2A-$,2#!M;5!;5545543!&2!;!
2&D*2;B! 56;B4! ?(! 3*5-*2+:*5,*2+! ?4-M442! ')&3:6-! *22&=;-*&25@! 54)=*64! *22&=;-*&25! ;23!
&)+;2*5;-*&2;B!*22&=;-*&25!E?;543!&2!h7%l@!/##"F9!A*D*B;)!-&!-,4!*234'42342-!=;)*;?B4@!
-,*5!=;)*;?B4!M;5!6&343!?(!-M&!*234'42342-!*23*=*3:;B5!;23!-,4!*2-4)S6&34)!)4B*;?*B*-(!M;5!
6&2>*)D43!Ei)*''423&)>>Y5!�.*22&=;-*&2!q!#9e]bF9!

4%7%4! T2A-(,-$)?!D?)<2#>-(H!,#>)*)#>)#$!A-(,-@.)?G!

_! 2:D?4)! &>! 6&=;)*;-45! M4)4! ;B5&! *26B:343@! M,*6,! M4)4! ;55:D43! -&! ,;=4! '&-42-*;B!
;33*-*&2;B!4>>46-5!&2! -,4!34'42342-!=;)*;?B45W!*2! ;33*-*&2@!-,4(!M4)4! :543! ;5!546&23;)(!
*234'42342-!=;)*;?B45! *2! -,4!B&+*5-*6! )4+)455*&2! ;2;B(5*59!9)-B!?,]) !M;5! ;5545543! ;5! ;2!
*23*6;-&)!&>!>*)D!5*`49!U,*5!=;)*;?B4!M;5!&'4);-*&2;B*543!;5!-,4!2:D?4)!&>!-4;D!D4D?4)59!
C&)4&=4)@!';5-!5-:3*45!*2!&-,4)!-,4D;-*6!6&2-4Q-5!E49+9@!P46,;=;))*;!4-!;B9@!/#0/W!A'*4+B4)!
;23! P;B?4)5-;3-@! /#0$F! ,;=4! 5:++45-43! -,;-!-,4! +4234)! &>! -,4! 42-)4')424:)*;B! -4;D! *5!
4Q'46-43! -&! ,&B3! ;! 64)-;*2! *2>B:4264! &2! -,4! 34'42342-! =;)*;?B459! U,4! =;)*;?B4!;)B-.)!
;2+#>)(! M;5! &'4);-*&2;B*543! ;5! -,4! '4)642-;+4! &>! >4D;B4! D4D?4)5! ;D&2+! -,4! 6&)4!
>&:23*2+! -4;D9!_2&-,4)! 6&=;)*;-4! M;5! -,4! 2:D?4)! &>!+*>-$)?! ')&=*343! ?(! -,4! ')&R46-!
*2*-*;-&)E5F! 3:)*2+! -,4! 6)&M3>:23*2+! 6;D';*+2! &2! -,4! ')&R46-! 5*-49! 8;5-B(@! -,4! B4=4B! &>!
')&>455*&2;B*5D!M;5!;2!*D'&)-;2-!*2>B:426*2+!>;6-&)!-,;-!M;5!4Q;D*2439!k)&>455*&2;B*5D!
*5!&>-42!)4')4542-43!?(!-,4!T:;B*-(!&>!-,4!')&R46-9!U,4!2:D?4)!&>!=*34&5@!*D;+45!;23!-,4!
-4Q-!B42+-,!&>!-,4!3456)*'-*&2!&2!-,4!')&R46-!5*-4!;)4!6&DD&2B(!:543!-&!;55455!-,4!')&R46-!
T:;B*-(! *2! 6)&M3>:23*2+! EC&BB*6O@! /#0bW! l&)>B4*-24)! 4-! ;B9@! /#0eF9! U,*5! 6&=;)*;-4! M;5!
D4;5:)43!;5!-,4!D4;2!=;B:4!&>!-,4!5-;23;)3*543!2:D?4)!&>!=*34&5@!2:D?4)!&>!*D;+45!;23!
-,4!M&)3!6&:2-!&>!-,4!')&R46-!3456)*'-*&29!U,4!,*+,4)!-,4!2:D?4)!&>!=*34&5@!*D;+45!;23!
M&)35!:543@!-,4!,*+,4)!-,4!T:;B*-(!&>!-,4!')&R46-9!

_2!&=4)=*4M!&>!;BB!=;)*;?B45!;23!-,4*)!&'4);-*&2;B*5;-*&25!*5!')&=*343!*2!U;?B4!09!



! ! !

!

! ! !

! ! !
!

! ! !

! ! !

!

! ! !

! ! ! "0e! "%!9)##)(! ! ! !
!

! ! ! !
!

! ! !

! ! !
!

! ! !

! ! !

!

! ! !

! ! ! ! ! ! !
!

C&"8+)9! h'4);-*&2;B*5;-*&2!&>!=;)*;?B45!

/-(,-@.)! ^*)(-$,2#-.,?-$,2#!

"#>)*)#>)#$!A-(,-@.)! !

h)*42-;-*&2! 0!q!%&2=42-*&2;BB(!&)*42-43!6)&M3>:23*2+!')&R46-!

/!q!72=*)&2D42-;BB(!&)*42-43!6)&M3>:23*2+!')&R46-!

H!q!A&6*;BB(!&)*42-43!6)&M3>:23*2+!')&R46-!

b!q!A:5-;*2;?*B*-(S&)*42-43!6)&M3>:23*2+!')&R46-!

[)*)#>)#$!A-(,-@.)?! !

C;Q9!>:23*2+!-;)+4-! _D&:2-!*2!<Al!

[:D?4)!&>!5:''&)-4)5! %&:2-!&>!5:''&)-4)5!

V;64?&&O!B*O45! %&:2-!&>!V;64?&&O!B*O45!

U('4!&>!*22&=;-*&2! 0!q!k)&3:6-!*22&=;-*&2!

/!q!A4)=*64!*22&=;-*&2!

H!q!h)+;2*5;-*&2;B!*22&=;-*&2!

T2A-(,-$)?!D?)<2#>-(H!,#>)*)#>)#$!A-(,-@.)?G!

U4;D!5*`4! %&:2-!&>!-4;D!D4D?4)5!

<'3;-45! [:D?4)!&>!')&R46-!:'3;-45!

V4D;B4!>&:234)! n!&>!>4D;B4!>&:23*2+!D4D?4)5!

k)&R46-!T:;B*-(! %&D'&5*-4!rS56&)45!E=*34&!6&:2-@!*D;+4!6&:2-@!-4Q-!B42+-,F!

4%4! [)?<(,*$,A)!?$-$,?$,<?!

U,4! 3456)*'-*=4! 5-;-*5-*65! &>! -,4! *234'42342-! =;)*;?B4!2(,)#$-$,2#!&>! -,4! 6)&M3>:23*2+!
')&R46-5!;)4!3*5'B;(43!*2!U;?B4!/9!A:)')*5*2+B(@!-,4!D;R&)*-(!&>!-,4!6)&M3>:23*2+!')&R46-5!
M*-,*2!-,*5!5;D'B4!>&6:543!&2!&24!&)!?&-,!&>!-,4!5:5-;*2;?*B*-(!&)*42-;-*&25!Ee09HnF9!h2B(!
H$9]n!M4)4!6&2=42-*&2;BB(!&)*42-43!6)&M3>:23*2+!')&R46-5!M*-,&:-!;!5'46*>*6!&)*42-;-*&2!
&2!5&6*;B!&)!42=*)&2D42-;B!*55:459!

C&"8+)<! l456)*'-*=4!5-;-*5-*65!&>!-,4!*234'42342-!=;)*;?B45!

! 5! _!

%&2=42-*&2;BB(!&)*42-43!6)&M3>:23*2+!')&R46-5! 0#a! H$9]!

72=*)&2D42-;BB(!&)*42-43!6)&M3>:23*2+!')&R46-5! /$! a9a!

A&6*;BB(!&)*42-43!6)&M3>:23*2+!')&R46-5! $0! /$9]!

A:5-;*2;?*B*-(S&)*42-43!6)&M3>:23*2+!')&R46-5! eb! //9]!

92$-.! 7`7! 388!

U,4! 3456)*'-*=4! 5-;-*5-*65! &>! -,4! 34'42342-! =;)*;?B45! ;23! -,4! 6&=;)*;-45! E546&23;)(!
*234'42342-!=;)*;?B45F!;)4!5,&M2!*2!U;?B4!H9!U,4!-;?B4!3*5'B;(5!-,4!D4;25!;23!5-;23;)3!
34=*;-*&25! &>! 4;6,! =;)*;?B4! >&)! -,4! -&-;B! 5;D'B4! ;5! M4BB! ;5! >&)! -,4! >&:)! +)&:'5! &>! -,4!
*234'42342-!=;)*;?B49!
!
!
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C&"8+)A! l456)*'-*=4!5-;-*5-*65!&>!D4-)*6!34'42342-!=;)*;?B45!;23!6&=;)*;-45!?(!-('4!&>!
42-)4')424:)5,*'!

92$-.!
?-B*.)!

T2#A)#$,2#-.
2(,)#$-$,2#!

'#A,(2#B)#$-.
2(,)#$-$,2#!

E2<,-.!
^(,)#$-$,2#!

E+?$-,#-@.)!
^(,)#$-$,2#!

!

\!DE[G! \!DE[G! \!DE[G! \!DE[G! \!DE[G!

C;Q9!
V:23*2+!
U;)+4-!

0@a0b@e0/9"#!

E0@0aa@""H9baF!

0@a$0@"$$9a/!

E0@0$b@/#"90eF!

/@0$$@Hb#9/a!

E0@#]0@]be9ebF!

0@e/e@]/09]H!

$0@0ba@00/9/#F!

/@#b"@0ba90H!

E0@/ae@0]a9]$F!

[:D?4)!
&>!
A:''&)-4)5!

H]a9ba!

EHbb9$$F!

He"9##!

EH/$9abF!

"Hb9ae!

EHa/9b]F!

HHa90#!

EHH#9HbF!

H$]9/$!

EH"e9e0F!

V;64?&&O!
8*O45!

b@/#H9]e!

Ee@e0$9##F!

b@0HH9]/!

Ee@$a#9#HF!

/@$/]9e0!

Eb@Heb9"]F!

H@]$e9H/!

Ee@$0$9eeF!

"@b"H9bb!

Ee@eb09/"F!

U4;D!5*`4! "90]!

EH9e/F!

b9ae!

E$H9a]F!

"9#b!

E/9""F!

"9H]!

EH9bbF!

"9Hb!

EH9e$F!

<'3;-45! $9]H!

Ee9]bF!

]9e]!

E"9abF!

0#9]b!

Ee90$F!

a9Ha!

E]90bF!

$9e]!

E]9b#F!

V4D;B4!
V&:234)!

0]9eH!

E/H9HbF!

0"9$]!

E//9beF!

0]9/a!

E/H90bF!

0]900!

E//9$bF!

/09Hb!

E/"9"HF!

k)&R46-!
s:;B*-(!

\#9#0!

E#9]]F!

\#99#0H!

E#9$"F!

\#99#b"!

E#9beF!

\#9#e!

E#9$#F!

\#9##!

E#9]HF!

D) 0+#;8$#)

_!C_[%hZ_!M;5!6&23:6-43! *2!&)34)! -&!34-4)D*24!5-;-*5-*6;BB(!5*+2*>*6;2-!3*>>4)42645!
;D&2+! -,4! 42=*)&2D42-;BB(@! 5&6*;BB(@! 5:5-;*2;?*B*-(S! ;23! 6&2=42-*&2;BB(! &)*42-43!
6)&M3>:23*2+! ')&R46-5! M*-,! )4>4)4264! -&! -,4! D;Q*D:D! >:23*2+! -;)+4-@! -,4! 2:D?4)! &>!
5:''&)-4)5!;23!-,4!2:D?4)!&>!V;64?&&O!B*O459!U4;D!5*`4@!-,4!2:D?4)!&>!>4D;B4!>&:23*2+!
D4D?4)5@! -,4! 2:D?4)! &>! :'3;-45! ;23! ')&R46-! T:;B*-(! M4)4! *26B:343! ;5! 6&=;)*;-459!U,4!
&=4);BB! C_[%hZ_! -45-! M;5! 5-;-*5-*6;BB(! 5*+2*>*6;2-W! -,:5@! -,4)4! M;5! ;! 2&-4M&)-,(!
3*>>4)4264! ;D&2+! 42=*)&2D42-;BB(@! 5&6*;BB(@! 5:5-;*2;?*B*-(S! ;23! 6&2=42-*&2;BB(! &)*42-43!
6)&M3>:23*2+! ')&R46-5@! g*BOY5! B;D?3;!q!#9a#H@!YEa@! "e/9HbF!q!/9e$b@!* !q!#9##"@!
��*

/ !q!#9#Hb9! U,4! )45:B-5! &>! -,4! C_[%hZ_! >&)!4;6,! *23*=*3:;B! 34'42342-! =;)*;?B4! ;)4!
3*5'B;(43!*2!U;?B4!b9!

U,4! >*23*2+5! &>! -,4! C_[%hZ_! 5,&M! -,;-!-,4)4! M;5! ;! 5*+2*>*6;2-! 4>>46-! &>! -,4!
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�X�P�H��%%!

!

!
�)�L�J�X�U�H���������6�K�D�U�H���R�I���0�D�U�N�H�W���9�R�O�X�P�H���R�I���'�L�I�I�H�U�H�Q�W���7�\�S�H�V���R�I���&�U�R�Z�G�I�X�Q�G�L�Q�J%'!

! !

�2�Q�H�� �R�I�� �W�K�H�� �P�R�V�W�� �V�X�F�F�H�V�V�I�X�O�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �S�O�D�W�I�R�U�P�V�� �L�V�� �.�L�F�N��
�V�W�D�U�W�H�U���Z�L�W�K���R�Y�H�U�������������������I�X�Q�G�H�G���S�U�R�M�H�F�W�V���D�Q�G���P�R�U�H���W�K�D�Q�����������E�L�O�O�L�R�Q���8�6�'���U�D�L�V�H�G��

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
%&���(�X�U�R�S�H�D�Q���&�R�P�P�L�V�V�L�R�Q������������!
%%���0�D�V�V�R�O�X�W�L�R�Q������������!
%'���E�D�V�H�G���R�Q���0�D�V�V�R�O�X�W�L�R�Q������������!
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�&�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���5�H�V�S�R�Q�V�L�E�O�H���(�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S! ������!
!

�D�V���R�I���-�D�Q�X�D�U�\������������#%���7�K�H���P�D�U�N�H�W���O�H�D�G�H�U���L�Q���*�H�U�P�D�Q�\���L�V���6�W�D�U�W�Q�H�[�W���Z�L�W�K���D���V�K�D�U�H���R�I��
�������������R�I���W�K�H���*�H�U�P�D�Q���F�U�R�Z�G�I�X�Q�G�L�Q�J���P�D�U�N�H�W���Y�R�O�X�P�H��#&���.�L�F�N�V�W�D�U�W�H�U���D�Q�G���6�W�D�U�W�Q�H�[�W��
�D�U�H���E�R�W�K���K�\�E�U�L�G���S�O�D�W�I�R�U�P�V���I�R�F�X�V�V�L�Q�J���R�Q���G�R�Q�D�W�L�R�Q���E�D�V�H�G���D�Q�G���U�H�Z�D�U�G���E�D�V�H�G���F�U�R�Z�G��
�I�X�Q�G�L�Q�J���W�\�S�H�V��!

�$�S�D�U�W���I�U�R�P���W�K�H���W�\�S�H���R�I���U�H�W�X�U�Q�����F�U�R�Z�G�I�X�Q�G�L�Q�J���S�O�D�W�I�R�U�P�V���D�O�V�R���G�L�I�I�H�U���Z�L�W�K���U�H�J�D�U�G��
�W�R���I�X�U�W�K�H�U���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����:�K�L�O�H���V�R�P�H���S�O�D�W�I�R�U�P�V���D�U�H���W�K�H�P�D�W�L�F�D�O�O�\���R�S�H�Q�����R�W�K�H�U�V���I�R��
�F�X�V���R�Q���D���V�S�H�F�L�I�L�F���L�Q�G�X�V�W�U�\�����V�X�F�K���D�V���D�U�W�����U�H�D�O���H�V�W�D�W�H�����J�U�H�H�Q���H�Q�H�U�J�\���R�U���V�R�F�L�D�O���S�U�R�M�H�F�W�V����
�)�R�U���W�K�H�V�H���S�O�D�W�I�R�U�P�V�����S�U�R�M�H�F�W���L�G�H�D�V���D�U�H���R�Q�O�\���D�F�F�H�S�W�H�G���L�Q���F�D�V�H���W�K�H�\���I�L�W���W�R���W�K�H���V�H�O�H�F�W�L�R�Q��
�F�U�L�W�H�U�L�D�� �R�I�� �W�K�H�� �S�O�D�W�I�R�U�P���� �)�X�U�W�K�H�U�P�R�U�H���� �G�L�I�I�H�U�H�Q�W�� �J�H�R�J�U�D�S�K�L�F�D�O���V�F�R�S�H�V���R�I�� �W�K�H�� �S�O�D�W��
�I�R�U�P�V���H�[�L�V�W�����D�V���V�R�P�H���D�F�W���R�Q���L�Q�W�H�U�����D�Q�G���W�U�D�Q�V�Q�D�W�L�R�Q�D�O���O�H�Y�H�O�����H���J�����.�,�9�$�����,�Q�G�L�H�J�R�J�R����
�.�L�F�N�V�W�D�U�W�H�U���� �Z�K�L�O�H�� �R�W�K�H�U�V�� �I�R�F�X�V�� �R�Q�� �Q�D�W�L�R�Q�D�O�� ���H���J���� �6�W�D�U�W�Q�H�[�W���� �R�U�� �U�H�J�L�R�Q�D�O�� �S�U�R�M�H�F�W�V��
���V�X�F�K���D�V���W�K�H���1�R�U�W�K�H�U�Q���*�H�U�P�D�Q���S�O�D�W�I�R�U�P���1�R�U�G�V�W�D�U�W�H�U�����Z�K�L�F�K���L�V���V�S�H�F�L�D�O�L�V�H�G���R�Q���W�K�H��
�U�H�J�L�R�Q���R�I���+�D�P�E�X�U�J�������,�Q���W�K�L�V���U�H�V�S�H�F�W�����S�O�D�W�I�R�U�P�V���Y�D�U�\���L�Q���W�K�H�L�U���Y�L�V�L�E�L�O�L�W�\�����S�U�R�P�L�Q�H�Q�F�H��
�D�V���Z�H�O�O���D�V���W�K�H���V�L�]�H���D�Q�G���F�R�P�S�R�V�L�W�L�R�Q���R�I���W�K�H���F�R�P�P�X�Q�L�W�\���X�V�L�Q�J���W�K�H���S�O�D�W�I�R�U�P�����)�X�U�W�K�H�U��
�P�R�U�H�����Z�K�L�O�H���V�R�P�H���S�O�D�W�I�R�U�P�V���D�U�H���I�U�H�H���W�R���X�V�H���I�R�U���S�U�R�M�H�F�W���L�Q�L�W�L�D�W�R�U�V�����R�W�K�H�U�V���F�K�D�U�J�H���D��
�F�H�U�W�D�L�Q���D�P�R�X�Q�W���R�I�� �F�R�P�P�L�V�V�L�R�Q���D�Q�G���W�U�D�Q�V�D�F�W�L�R�Q���F�R�V�W�V���� �L�Q���F�D�V�H�� �W�K�H�� �S�U�R�M�H�F�W���L�V�� �V�X�F��
�F�H�V�V�I�X�O�O�\���I�X�Q�G�H�G�����$���W�K�L�U�G���S�R�V�V�L�E�L�O�L�W�\���L�V���P�D�N�L�Q�J���D���Y�R�O�X�Q�W�D�U�\���G�R�Q�D�W�L�R�Q���I�R�U���W�K�H���S�O�D�W��
�I�R�U�P����!

�7�K�H���D�F�D�G�H�P�L�F���O�L�W�H�U�D�W�X�U�H���G�L�V�W�L�Q�J�X�L�V�K�H�V���E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W���I�X�Q�F�W�L�R�Q�V���R�I���F�U�R�Z�G��
�I�X�Q�G�L�Q�J���I�R�U���H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O���Y�H�Q�W�X�U�H�V�����7�K�H���D�F�T�X�L�V�L�W�L�R�Q���R�I���I�L�Q�D�Q�F�L�D�O���U�H�V�R�X�U�F�H�V���U�H�S��
�U�H�V�H�Q�W�V�� �W�K�H�� �P�R�V�W�� �S�U�R�P�L�Q�H�Q�W�� �Y�D�O�X�H�� �R�I�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �I�R�U�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V��#' �� �7�K�H�� �I�L��
�Q�D�Q�F�L�Q�J�� �I�X�Q�F�W�L�R�Q�� �F�D�Q�� �V�H�U�Y�H�� �E�R�W�K���� �\�R�X�Q�J�� �V�W�D�U�W���X�S�V�� �W�K�D�W�� �D�L�P�� �D�W�� �W�K�H�� �U�H�D�O�L�V�D�W�L�R�Q�� �R�I��
�Q�H�Z�V���L�G�H�D�V���D�V���Z�H�O�O���D�V���W�K�H���J�U�R�Z�W�K���R�I���P�R�U�H���H�V�W�D�E�O�L�V�K�H�G���E�X�V�L�Q�H�V�V�H�V��#(���/�L�N�H�Z�L�V�H�����F�R�Q��
�G�X�F�W�L�Q�J���D���F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�P�S�D�L�J�Q���D�O�V�R���D�F�W�V���D�V���D���P�D�U�N�H�W�L�Q�J���W�R�R�O���I�R�U���Y�H�Q�W�X�U�H�V�����G�X�H��
�W�R���D���K�L�J�K�H�U���Y�L�V�L�E�L�O�L�W�\���R�I���W�K�H���S�U�R�M�H�F�W���G�X�U�L�Q�J���W�K�H���I�X�Q�G�L�Q�J���S�U�R�F�H�V�V���D�Q�G���F�R�Q�V�H�T�X�H�Q�W�O�\��
�D�Q���L�Q�F�U�H�D�V�L�Q�J���S�X�E�O�L�F���L�Q�W�H�U�H�V�W���L�Q���W�U�D�G�L�W�L�R�Q�D�O���D�Q�G���V�R�F�L�D�O���P�H�G�L�D��#)�7�K�X�V�����F�R�Q�G�X�F�W�L�Q�J���D��
�F�U�R�Z�G�I�X�Q�G�L�Q�J�� �F�D�P�S�D�L�J�Q�� �L�V�� �D�Q�� �R�S�S�R�U�W�X�Q�L�W�\�� �W�R�� �H�V�W�D�E�O�L�V�K�� �D�� �F�R�P�P�X�Q�L�W�\�� �D�Q�G�� �U�D�L�V�H��
�D�Z�D�U�H�Q�H�V�V���I�R�U���W�K�H���L�G�H�D���W�R���E�H�� �I�X�Q�G�H�G�����0�R�U�H�R�Y�H�U�����F�U�R�Z�G�I�X�Q�G�L�Q�J���L�V���F�R�P�P�R�Q�O�\���U�H��
�J�D�U�G�H�G���D�V���D���P�D�U�N�H�W���W�H�V�W�����V�L�Q�F�H���V�X�S�S�R�U�W�H�U�V���D�U�H���R�I�W�H�Q���U�H�Z�D�U�G�H�G���Z�L�W�K���W�K�H���S�U�R�G�X�F�W���W�R��
�E�H���I�X�Q�G�H�G�����,�Q���W�K�L�V���Z�D�\�����H�Q�W�U�H�S�U�H�Q�H�X�U�V���J�H�W���D�Q���L�P�S�U�H�V�V�L�R�Q���R�I���W�K�H���S�X�E�O�L�F�¶�V���L�Q�W�H�U�H�V�W���L�Q��
�W�K�H�� �V�S�H�F�L�I�L�F�� �S�U�R�G�X�F�W�� �R�U�� �V�H�U�Y�L�F�H�� �D�� �Y�H�Q�W�X�U�H�� �R�I�I�H�U�V���� �7�K�H�� �I�H�H�G�E�D�F�N�� �R�I�� �I�L�U�V�W�� �X�V�H�U�V�� �L�V��

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#%���.�L�F�N�V�W�D�U�W�H�U������������!
#&���.�O�H�L�Q���	���3�L�Q�N�H�U�W������������!
#' ���6�F�K�Z�L�H�Q�E�D�F�K�H�U���	���/�D�U�U�D�O�G�H�����������������0�R�O�O�L�F�N������������!
#(���/�H�K�Q�H�U������������!
#)���%�X�U�W�F�K���H�W���D�O�������������������'�R�U�I�O�H�L�W�Q�H�U���H�W���D�O�������������������0�R�O�O�L�F�N������������!



������! �,�V�D�E�H�O�O���7�H�Q�Q�H�U���	���-�D�F�R�E���+�|�U�L�V�F�K!

�K�L�J�K�O�\�� �Y�D�O�X�D�E�O�H�� �L�Q�� �R�U�G�H�U�� �W�R���U�H�F�H�L�Y�H�� �V�X�J�J�H�V�W�L�R�Q�V�� �I�R�U�� �L�P�S�U�R�Y�H�P�H�Q�W�� �D�Q�G���� �W�K�X�V���� �D�G��
�G�U�H�V�V���F�X�V�W�R�P�H�U���U�H�T�X�H�V�W�V���P�R�U�H���H�I�I�L�F�L�H�Q�W�O�\��#*���)�L�Q�D�O�O�\�����F�U�R�Z�G�I�X�Q�G�L�Q�J���I�X�O�I�L�O�V���D���O�H�J�L�W�L��
�P�L�V�L�Q�J���I�X�Q�F�W�L�R�Q���D�V���W�K�H���F�U�R�Z�G���L�V���H�[�S�H�F�W�H�G���W�R���G�H�P�R�F�U�D�W�L�F�D�O�O�\���P�L�U�U�R�U���W�K�H���V�R�F�L�D�O���D�F��
�F�H�S�W�D�Q�F�H���R�I���W�K�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���S�U�R�M�H�F�W��#+��!
!

#! �&�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���5�H�V�S�R�Q�V�L�E�O�H���(�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S��!

�5�H�V�S�R�Q�V�L�E�O�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S�� �R�I�I�H�U�V�� �D�� �Z�L�G�H�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �R�I�� �E�X�V�L�Q�H�V�V�H�V���� �H�V�S�H��
�F�L�D�O�O�\���V�P�D�O�O���D�Q�G���P�H�G�L�X�P���V�L�]�H�G���H�Q�W�H�U�S�U�L�V�H�V�����6�0�(�V�����D�Q�G���I�D�P�L�O�\���E�X�V�L�Q�H�V�V�H�V�����Z�K�L�F�K��
�I�R�O�O�R�Z���D�Q���H�W�K�L�F�D�O���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���V�R�F�L�H�W�\���D�Q�G���Q�D�W�X�U�H�����,�Q���W�K�L�V���U�H�V�S�H�F�W�����U�H�V�S�R�Q�V�L�E�O�H��
�H�Q�W�U�H�S�U�H�Q�H�X�U�V�����D�V���S�D�U�W���R�I���W�K�H���J�O�R�E�D�O���V�R�F�L�H�W�\�����V�K�R�Z���D���K�L�J�K���L�Q�W�H�U�H�V�W���I�R�U���W�K�H���Z�R�U�O�G���W�K�D�W��
�Z�H���D�V���K�X�P�D�Q�V���V�K�D�U�H���E�\���U�H�F�R�J�Q�L�V�L�Q�J���D�Q�G���D�F�W�L�Q�J���D�J�D�L�Q�V�W���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�E�X�V�H�V���D�Q�G��
�V�R�F�L�D�O���L�Q�H�T�X�D�O�L�W�L�H�V�����,�Q���O�L�Q�H���Z�L�W�K���7�L�E�D���D�Q�G���F�R�O�O�H�D�J�X�H�V�����U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S��
�L�V���X�V�H�G���D�V���D�Q���X�P�E�U�H�O�O�D���W�H�U�P���I�R�U���Y�D�U�L�R�X�V���H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O���W�\�S�H�V�����V�X�F�K���D�V���V�R�F�L�D�O�����H�Q��
�Y�L�U�R�Q�P�H�Q�W�D�O���D�Q�G���V�X�V�W�D�L�Q�D�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S��$, ���Z�K�L�F�K���D�L�P���D�W���F�U�H�D�W�L�Q�J���V�R�F�L�D�O���D�Q�G��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���E�H�Q�H�I�L�W�V���E�\���D�G�G�U�H�V�V�L�Q�J�� �P�D�U�N�H�W���I�D�L�O�X�U�H�V���D�V���R�S�S�R�U�W�X�Q�L�W�L�H�V��$#���1�H�Y�H�U��
�W�K�H�O�H�V�V�����U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V���R�I�W�H�Q���I�D�L�O���L�Q���U�H�F�H�L�Y�L�Q�J���I�X�Q�G�V���I�U�R�P���E�D�Q�N�V�����F�U�H�G�L�W��
�L�Q�V�W�L�W�X�W�H�V���R�U���R�W�K�H�U���I�L�Q�D�Q�F�L�D�O���L�Q�Y�H�V�W�R�U�V���E�H�F�D�X�V�H���W�K�H�\���D�U�H���I�U�H�T�X�H�Q�W�O�\���U�H�J�D�U�G�H�G���D�V���X�Q��
�S�U�R�G�X�F�W�L�Y�H���D�Q�G���I�U�D�X�J�K�W���Z�L�W�K���U�L�V�N��$$���,�Q���S�X�E�O�L�F���D�V���Z�H�O�O���D�V���V�F�L�H�Q�W�L�I�L�F���G�H�E�D�W�H�V�����F�U�R�Z�G��
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�I�X�Q�G�L�Q�J���D�V���D���V�R�X�U�F�H���R�I���I�L�Q�D�Q�F�L�Q�J���L�V���W�K�D�W���W�K�H���F�U�R�Z�G���L�V���I�U�H�T�X�H�Q�W�O�\���I�R�X�Q�G���W�R���I�D�Y�R�X�U��
�V�R�F�L�D�O�O�\�� �D�Q�G�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\�� �E�H�Q�H�I�L�F�L�D�O�� �S�U�R�M�H�F�W�V�����$�� �P�D�M�R�U�� �U�H�D�V�R�Q�� �I�R�U�� �D�V�V�X�P�L�Q�J��
�V�X�F�K�� �K�L�J�K�� �S�R�W�H�Q�W�L�D�O�� �R�I�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �I�L�Q�D�Q�F�L�Q�J�� �U�H�V�S�R�Q�V�L�E�O�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S�� �L�V��
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�W�K�H���U�H�O�H�Y�D�Q�F�H���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V��$)���2�Y�H�U�D�O�O�����H�P�S�L�U�L�F�D�O��
�I�L�Q�G�L�Q�J�V�� �V�X�J�J�H�V�W�� �W�K�D�W�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\�� �D�Q�G�� �V�R�F�L�D�O�O�\�� �R�U�L�H�Q�W�H�G�� �S�U�R�M�H�F�W�V�� �L�Q�� �U�H�Z�D�U�G��
�E�D�V�H�G�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �W�H�Q�G�� �W�R�� �K�D�Y�H�� �D�� �K�L�J�K�H�U�� �I�X�Q�G�L�Q�J�� �V�X�F�F�H�V�V$*�� �Z�K�L�O�H�� �D�W�W�U�D�F�W�L�Q�J�� �D��
�K�L�J�K�H�U�� �Q�X�P�E�H�U���R�I�� �V�X�S�S�R�U�W�H�U�V�� �L�Q���H�T�X�L�W�\�� �F�U�R�Z�G�I�X�Q�G�L�Q�J��$+�� �6�W�L�O�O���� �E�H�V�L�G�H�V���H�[�D�P�S�O�H�V����
�Z�K�L�F�K���V�K�R�Z���W�K�D�W���S�U�R�M�H�F�W�V���R�I���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S���F�D�Q���E�H���V�X�F�F�H�V�V�I�X�O�O�\���I�L��
�Q�D�Q�F�H�G���Y�L�D���F�U�R�Z�G�I�X�Q�G�L�Q�J�����F�R�X�Q�W�H�U�H�[�D�P�S�O�H�V���Z�K�L�F�K���I�D�L�O�H�G���W�R���E�H���F�U�R�Z�G�I�X�Q�G�H�G���V�X�F��
�F�H�V�V�I�X�O�O�\�����K�L�J�K�O�L�J�K�W���W�K�H���Q�H�H�G���W�R���H�[�D�P�L�Q�H���Z�K�L�F�K���I�D�F�W�R�U�V���W�R���F�R�Q�V�L�G�H�U���Z�K�H�Q���D�L�P�L�Q�J���D�W��
�I�L�Q�D�Q�F�L�Q�J���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O���D�F�W�L�Y�L�W�\���Y�L�D���F�U�R�Z�G�I�X�Q�G�L�Q�J��%,!
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2.1! �6�X�F�F�H�V�V���)�D�F�W�R�U�V 

�$���Q�X�P�E�H�U���R�I���I�D�F�W�R�U�V���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���E�\���H�[�L�V�W�L�Q�J���V�F�L�H�Q�W�L�I�L�F���O�L�W�H�U�D�W�X�U�H���W�K�D�W���L�Q��
�F�U�H�D�V�H���W�K�H���S�U�R�E�D�E�L�O�L�W�\���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���S�U�R�M�H�F�W�V���W�R���E�H���V�X�F�F�H�V�V�I�X�O�����0�R�V�W���R�I�� �W�K�H�V�H��
�I�D�F�W�R�U�V���F�D�Q���E�H���D�S�S�O�L�H�G���I�R�U���F�U�R�Z�G�I�X�Q�G�L�Q�J���S�U�R�M�H�F�W�V���L�Q���J�H�Q�H�U�D�O���D�Q�G���D�U�H���Q�R�W���R�Q�O�\���Y�D�O�L�G��
�I�R�U���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�����$�F�D�G�H�P�L�F���V�W�X�G�L�H�V�����I�R�U���H�[�D�P�S�O�H�����H�[�D�P�L�Q�H�G���W�K�H���L�Q��
�I�O�X�H�Q�F�H���R�I���Q�R�Q���S�U�R�I�L�W���D�Q�G���I�R�U���S�U�R�I�L�W���R�U�L�H�Q�W�D�W�L�R�Q�V���R�Q���W�K�H���I�X�Q�G�L�Q�J���V�X�F�F�H�V�V�����(�Y�L�G�H�Q�F�H��
�V�X�J�J�H�V�W�V�� �W�K�D�W�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �S�U�R�M�H�F�W�V�� �I�R�O�O�R�Z�L�Q�J�� �D�� �Q�R�Q���S�U�R�I�L�W�� �R�U�L�H�Q�W�D�W�L�R�Q�� �K�D�Y�H�� �D��
�K�L�J�K�H�U���F�K�D�Q�F�H���R�I���U�H�F�H�L�Y�L�Q�J���I�X�Q�G�V���G�X�H���W�R���D���K�L�J�K���L�Q�W�H�U�H�V�W���L�Q���V�X�S�S�R�U�W�L�Q�J���R�U�J�D�Q�L�V�D�W�L�R�Q�V��
�F�R�P�P�L�W�W�H�G���W�R���S�X�E�O�L�F���Z�H�O�I�D�U�H��%#���+�R�Z�H�Y�H�U�����W�K�H���W�R�W�D�O���I�X�Q�G�L�Q�J���D�P�R�X�Q�W�V���I�R�U���Q�R�Q���S�U�R�I�L�W��
�F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�P�S�D�L�J�Q�V���D�U�H���O�R�Z�H�U���L�Q���F�R�P�S�D�U�L�V�R�Q���W�R���I�R�U���S�U�R�I�L�W���F�D�P�S�D�L�J�Q�V��%$���$�Q��
�R�W�K�H�U���L�P�S�R�U�W�D�Q�W���V�X�F�F�H�V�V���I�D�F�W�R�U���L�V���W�K�H���O�H�Y�H�O���R�I���W�K�H���S�U�H���G�H�I�L�Q�H�G���I�X�Q�G�L�Q�J���W�D�U�J�H�W�����V�L�Q�F�H��
�S�U�R�M�H�F�W�V���Z�L�W�K���D���O�R�Z�H�U���I�X�Q�G�L�Q�J���W�D�U�J�H�W���D�U�H���P�R�U�H���O�L�N�H�O�\���W�R���U�H�D�F�K���W�K�H�L�U���W�D�U�J�H�W���I�D�V�W�H�U%%��
�D�Q�G���P�R�U�H���I�U�H�T�X�H�Q�W�O�\%&���F�R�P�S�D�U�H�G���W�R���S�U�R�M�H�F�W�V���Z�L�W�K���D���K�L�J�K�H�U���I�X�Q�G�L�Q�J���W�D�U�J�H�W�����&�R�Q�V�H��
�T�X�H�Q�W�O�\�����U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V���D�U�H���Z�H�O�O���D�G�Y�L�V�H�G���W�R���U�H�D�O�L�V�W�L�F�D�O�O�\���D�V�V�H�V�V���W�K�H���I�L��
�Q�D�Q�F�L�D�O���Q�H�H�G�V���W�K�H�\���I�D�F�H���D�Q�G���W�R���Q�R�W���K�D�Y�H���X�Q�U�H�D�O�L�V�W�L�F�D�O�O�\���K�L�J�K���H�[�S�H�F�W�D�W�L�R�Q�V���W�R�Z�D�U�G�V��
�W�K�H���F�U�R�Z�G�����$�V���D�Q���D�G�G�L�W�L�R�Q�D�O���V�X�F�F�H�V�V���I�D�F�W�R�U�����V�X�S�S�R�U�W�H�U�V���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���S�U�R�M�H�F�W�V��
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�H�P�H�Q�W�V���R�I���S�U�R�I�H�V�V�L�R�Q�D�O�L�V�P���L�Q�F�O�X�G�H���W�K�H���H�[�L�V�W�H�Q�F�H���R�I���D���S�U�R�M�H�F�W���Y�L�G�H�R�����D�V���Z�H�O�O���D�V���W�K�H��
�D�E�V�H�Q�F�H���R�I���V�S�H�O�O�L�Q�J���H�U�U�R�U�V��%'���)�X�U�W�K�H�U�P�R�U�H�����V�X�S�S�R�U�W�H�U�V���D�U�H���D�W�W�U�D�F�W�H�G���E�\���X�V�L�Q�J���D���O�D�Q��
�J�X�D�J�H���D�U�R�X�V�L�Q�J���S�R�V�L�W�L�Y�H���H�P�R�W�L�R�Q�V���D�P�R�Q�J���S�R�W�H�Q�W�L�D�O���V�X�S�S�R�U�W�H�U�V��%(���,�Q���W�H�U�P�V���R�I���W�K�H��
�F�R�P�S�R�V�L�W�L�R�Q�� �R�I�� �W�K�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O�� �W�H�D�P���� �S�D�V�W�� �V�W�X�G�L�H�V�� �R�Q�� �J�H�Q�G�H�U�� �G�L�Y�H�U�V�L�W�\�� �K�D�Y�H��
�F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �S�U�R�M�H�F�W�V�� �L�Q�L�W�L�D�W�H�G�� �E�\�� �Z�R�P�H�Q�� �D�U�H�� �P�R�U�H�� �V�X�F�F�H�V�V�I�X�O��
�W�K�D�Q�� �W�K�R�V�H�� �V�W�D�U�W�H�G�� �E�\�� �P�H�Q��%)�� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�� �V�R�F�L�D�O�� �Q�H�W�Z�R�U�N�� �V�L�]�H�� �R�I�� �W�K�H�� �S�U�R�M�H�F�W��
�L�Q�L�W�L�D�W�R�U���D�V���Z�H�O�O���D�V���W�K�H���V�L�]�H���R�I���W�K�H���S�U�R�M�H�F�W���W�H�D�P���H�[�H�U�W���D���S�R�V�L�W�L�Y�H���L�Q�I�O�X�H�Q�F�H���R�Q���F�U�R�Z�G��
�I�X�Q�G�L�Q�J���V�X�F�F�H�V�V��%*���5�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V���Z�K�R���L�Q�W�H�Q�G���W�R���I�L�Q�D�Q�F�H���W�K�H�L�U���D�F�W�L�Y�L�W�\��
�Y�L�D�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �D�U�H�� �W�K�H�U�H�I�R�U�H�� �D�G�Y�L�V�H�G�� �W�R�� �P�D�N�H�� �L�Q�W�H�Q�V�L�Y�H�� �X�V�H�� �R�I�� �V�R�F�L�D�O�� �P�H�G�L�D��
�P�D�U�N�H�W�L�Q�J���� �/�L�N�H�Z�L�V�H���� �W�K�H�� �H�Q�G�R�U�V�H�P�H�Q�W�� �E�\�� �W�K�L�U�G�� �S�D�U�W�L�H�V�� ���H���J���� �E�\�� �R�Q�O�L�Q�H���E�O�R�J�V�� �R�U��
�W�U�D�G�L�W�L�R�Q�D�O�� �P�H�G�L�D���� �L�V�� �O�L�N�H�O�\�� �W�R�� �L�Q�F�U�H�D�V�H�� �I�X�Q�G�L�Q�J�� �V�X�F�F�H�V�V���� �&�D�O�L�F�� �D�Q�G�� �0�R�V�D�N�R�Z�V�N�L��
�I�L�Q�G���W�K�D�W���S�D�U�W�L�F�X�O�D�U�O�\���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\���R�U�L�H�Q�W�H�G���S�U�R�M�H�F�W�V���D�U�H���O�L�N�H�O�\���W�R���E�H�Q�H�I�L�W���I�U�R�P��
�V�X�F�K���H�Q�G�R�U�V�H�P�H�Q�W�V��%+���$���V�L�P�L�O�D�U���H�I�I�H�F�W���Z�D�V���I�R�X�Q�G���U�H�J�D�U�G�L�Q�J���W�K�H���I�U�H�T�X�H�Q�F�\���R�I���X�S��
�G�D�W�H�V���S�U�R�Y�L�G�H�G���W�R���W�K�H���F�U�R�Z�G���G�X�U�L�Q�J���W�K�H���I�X�Q�G�L�Q�J���S�K�D�V�H��&,���$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H���H�I�I�H�F�W��
�R�I���G�L�I�I�H�U�H�Q�W���Q�D�U�U�D�W�L�Y�H�V���L�Q���W�K�H���S�U�R�M�H�F�W���G�H�V�F�U�L�S�W�L�R�Q�����H���J�����L�Q�I�R�U�P�D�W�L�R�Q���R�Q���U�L�V�N�V�����E�X�V�L��
�Q�H�V�V���V�X�F�F�H�V�V���D�Q�G���S�H�U�V�R�Q�D�O���D�Q�H�F�G�R�W�H�V�����Z�D�V���L�G�H�Q�W�L�I�L�H�G���D�V���V�X�F�F�H�V�V���I�D�F�W�R�U���I�R�U���F�U�R�Z�G��
�I�X�Q�G�L�Q�J���F�D�P�S�D�L�J�Q�V��&#���)�L�Q�D�O�O�\���\�H�W���L�P�S�R�U�W�D�Q�W�O�\�����W�K�H���V�S�H�F�L�I�L�F���U�H�W�X�U�Q�V���I�R�U���V�X�S�S�R�U�W�H�U�V��
�L�Q�I�O�X�H�Q�F�H�� �W�K�H�� �I�X�Q�G�L�Q�J�� �V�X�F�F�H�V�V���� �)�R�U�� �W�K�H�� �F�R�Q�W�H�[�W�� �R�I�� �G�R�Q�D�W�L�R�Q�� �D�Q�G�� �U�H�Z�D�U�G���E�D�V�H�G��
�F�U�R�Z�G�I�X�Q�G�L�Q�J���� �+�|�U�L�V�F�K�� �L�Q�G�L�F�D�W�H�V�� �W�K�D�W�� �S�U�R�M�H�F�W�V���� �Z�K�L�F�K�� �G�R�� �Q�R�W�� �K�D�Y�H�� �P�D�W�H�U�L�D�O�� �U�H��
�Z�D�U�G�V���D�V���R�X�W�F�R�P�H�V�����I�D�F�H���P�R�U�H���G�L�I�I�L�F�X�O�W�L�H�V���L�Q���D�F�K�L�H�Y�L�Q�J���W�K�H�L�U���F�U�R�Z�G�I�X�Q�G�L�Q�J���W�D�U�J�H�W�V����
�7�K�L�V�� �L�Q���W�X�U�Q���F�D�Q���S�R�V�H�� �D�� �S�D�U�W�L�F�X�O�D�U���G�L�I�I�L�F�X�O�W�\�� �W�R���U�H�V�S�R�Q�V�L�E�O�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�� �H�[�F�O�X��
�V�L�Y�H�O�\���I�R�F�X�V�V�L�Q�J���R�Q���W�K�H���G�H�O�L�Y�H�U�\���R�I���S�X�E�O�L�F���J�R�R�G�V��&$!

�%�D�V�H�G�� �R�Q�� �W�K�H�� �V�X�F�F�H�V�V�� �I�D�F�W�R�U�V�� �L�G�H�Q�W�L�I�L�H�G�� �D�E�R�Y�H���� �L�Q�L�W�L�D�W�R�U�V�� �R�I�� �F�U�R�Z�G�I�X�Q�G�L�Q�J��
�S�U�R�M�H�F�W�V���V�K�R�X�O�G���E�H���S�U�R�Y�L�G�H�G���Z�L�W�K���V�X�E�V�W�D�Q�W�L�D�O���V�N�L�O�O�V���D�Q�G���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���L�Q���R�U�G�H�U���W�R��
�V�X�F�F�H�V�V�I�X�O�O�\�� �I�L�Q�D�Q�F�H�� �U�H�V�S�R�Q�V�L�E�O�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S�� �X�V�L�Q�J�� �F�U�R�Z�G�I�X�Q�G�L�Q�J���� �)�R�U�� �L�Q��
�V�W�D�Q�F�H�����W�K�H���H�Q�W�U�H�S�U�H�Q�H�X�U���Z�L�O�O���E�H���F�R�Q�I�U�R�Q�W�H�G���Z�L�W�K���V�X�E�V�W�D�Q�W�L�D�O���W�L�P�H���G�H�P�D�Q�G�V���E�H�I�R�U�H����
�G�X�U�L�Q�J�� �D�Q�G�� �D�I�W�H�U�� �W�K�H�� �D�F�W�X�D�O�� �I�X�Q�G�L�Q�J�� �S�H�U�L�R�G���� �,�Q�� �W�K�L�V�� �U�H�V�S�H�F�W���� �L�Q�L�W�L�D�W�R�U�V�� �V�K�R�X�O�G�� �E�H��
�Z�L�O�O�L�Q�J���D�Q�G���F�D�S�D�E�O�H���W�R���L�Q�Y�H�V�W���F�R�Q�V�L�G�H�U�D�E�O�H���D�P�R�X�Q�W�V���R�I���W�L�P�H���W�R���S�U�H�S�D�U�H���D�Q�G���F�D�U�U�\��
�R�X�W�� �D�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �F�D�P�S�D�L�J�Q���� �%�D�V�L�F�D�O�O�\���� �L�W�� �F�D�Q�� �E�H�� �G�L�V�W�L�Q�J�X�L�V�K�H�G�� �E�H�W�Z�H�H�Q�� �I�R�X�U��
�S�K�D�V�H�V���R�I���F�R�Q�G�X�F�W�L�Q�J���D���V�X�F�F�H�V�V�I�X�O���F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�P�S�D�L�J�Q�����V�H�H���I�L�J�X�U�H�����������:�L�W�K�L�Q��

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
%'���0�R�O�O�L�F�N�����������������'�R�U�I�O�H�L�W�Q�H�U���H�W���D�O�������������������%�L���H�W���D�O��������������!
%(���'�R�U�I�O�H�L�W�Q�H�U���H�W���D�O��������������!
%)���*�U�H�H�Q�E�H�U�J���	���0�R�O�O�L�F�N�����������������-�R�K�Q�V�R�Q���H�W���D�O��������������!
%*���0�R�O�O�L�F�N�����������������=�K�H�Q�J���H�W���D�O�������������������+�|�U�L�V�F�K������������!
%+���&�D�O�L�F���	���0�R�V�D�N�R�Z�V�N�L������������!
&,���0�R�O�O�L�F�N������������!
&#���$�O�O�L�V�R�Q���H�W���D�O�������������������$�O�O�L�V�R�Q���H�W���D�O�������������������'�R�U�I�O�H�L�W�Q�H�U���	���2�V�Z�D�O�G������������!
&$���+�|�U�L�V�F�K������������!



�&�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���5�H�V�S�R�Q�V�L�E�O�H���(�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S! ������!
!

�W�K�H���I�L�U�V�W���S�K�D�V�H�����W�K�H���S�U�H�S�D�U�D�W�L�R�Q���S�K�D�V�H�����W�K�H���W�D�U�J�H�W���J�U�R�X�S���D�Q�G���F�R�Q�W�H�Q�W���R�I���W�K�H���S�U�R�M�H�F�W��
�Q�H�H�G�� �W�R�� �E�H�� �F�O�D�U�L�I�L�H�G�����$�I�W�H�U�Z�D�U�G�V���� �L�Q�L�W�L�D�W�R�U�V�� �D�U�H�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�R�� �D�V�V�H�V�V�� �W�K�H�� �E�H�V�W��
�S�R�V�V�L�E�O�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���W�\�S�H���D�Q�G���U�H�W�X�U�Q���I�R�U���W�K�H�L�U���V�X�S�S�R�U�W�H�U�V���L�Q���D�G�Y�D�Q�F�H���R�I���P�D�N�L�Q�J��
�D�� �S�O�D�W�I�R�U�P�� �G�H�F�L�V�L�R�Q���� �(�D�F�K�� �R�I�� �W�K�H�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �W�\�S�H�V�� ���G�R�Q�D�W�L�R�Q���E�D�V�H�G���� �U�H�Z�D�U�G��
�E�D�V�H�G�����G�H�E�W���D�Q�G���H�T�X�L�W�\���F�U�R�Z�G�I�X�Q�G�L�Q�J�����K�D�V���L�W�V���V�W�U�H�Q�J�W�K�V���D�Q�G���Z�H�D�N�Q�H�V�V�H�V���D�Q�G���G�R�H�V��
�Q�R�W���I�L�W���I�R�U���H�Y�H�U�\���S�U�R�M�H�F�W���W�\�S�H�����7�K�H�U�H�I�R�U�H�����H�Q�W�U�H�S�U�H�Q�H�X�U�V���D�U�H���F�R�Q�I�U�R�Q�W�H�G���Z�L�W�K���V�H�Y�H�U�D�O��
�F�K�D�O�O�H�Q�J�H�V���L�Q���W�K�L�V���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J���S�U�R�F�H�V�V�����5�H�J�L�R�Q�D�O���S�U�R�M�H�F�W�V�����Q�R�Q���S�U�R�I�L�W���R�U�J�D�Q�L��
�V�D�W�L�R�Q�V�����S�U�R�M�H�F�W�V���W�K�D�W���D�L�P���D�W���F�R�P�S�D�U�D�E�O�\�� �V�P�D�O�O���V�X�P�V���D�Q�G���W�K�R�V�H���W�K�D�W���D�U�H���W�K�H�P�D�W�L��
�F�D�O�O�\���O�R�F�D�W�H�G���L�Q���W�K�H���F�X�O�W�X�U�D�O���D�Q�G���F�U�H�D�W�L�Y�H���V�F�H�Q�H���D�U�H���E�H�W�W�H�U���S�O�D�F�H�G���L�Q���G�R�Q�D�W�L�R�Q�����D�Q�G��
�U�H�Z�D�U�G���E�D�V�H�G�� �F�U�R�Z�G�I�X�Q�G�L�Q�J���� �/�D�W�W�H�U�� �L�V�� �H�V�S�H�F�L�D�O�O�\�� �L�Q�W�H�U�H�V�W�L�Q�J�� �I�R�U�� �E�X�V�L�Q�H�V�V�H�V�� �W�K�D�W��
�V�H�D�U�F�K���I�R�U���I�H�H�G�E�D�F�N���I�U�R�P���W�K�H���F�U�R�Z�G���F�R�Q�F�H�U�Q�L�Q�J���D���Q�H�Z���S�U�R�G�X�F�W���R�U���V�H�U�Y�L�F�H���L�Q���I�R�U�P��
�R�I�� �D�� �P�D�U�N�H�W���W�H�V�W���� �,�Q�� �G�R�Q�D�W�L�R�Q���� �D�Q�G���U�H�Z�D�U�G���E�D�V�H�G���F�U�R�Z�G�I�X�Q�G�L�Q�J���� �W�K�H�� �I�H�H�O�L�Q�J�� �R�I�� �D��
�Z�D�U�P���J�O�R�Z���L�V���D���P�D�M�R�U���P�R�W�L�Y�D�W�R�U���D�P�R�Q�J���V�X�S�S�R�U�W�H�U�V��&%���7�K�H�U�H�I�R�U�H�����S�U�R�M�H�F�W���L�Q�L�W�L�D�W�R�U�V��
�I�D�F�H���W�K�H���F�K�D�O�O�H�Q�J�H���R�I���F�U�H�D�W�L�Q�J���D�Q���H�P�R�W�L�R�Q�D�O���E�R�Q�G���D�Q�G���F�R�P�P�X�Q�L�W�\���I�H�H�O�L�Q�J���D�P�R�Q�J��
�W�K�H�L�U���V�X�S�S�R�U�W�H�U�V�����,�Q���W�X�U�Q�����H�D�U�O�L�H�U���U�H�V�H�D�U�F�K���D�O�V�R���L�Q�G�L�F�D�W�H�V���W�K�D�W���S�D�U�W�L�F�X�O�D�U�O�\���I�R�U���S�U�R��
�M�H�F�W�V�����Z�K�L�F�K���G�R���Q�R�W���F�U�H�D�W�H���P�D�W�H�U�L�D�O���U�H�Z�D�U�G�V�����L�Q�Y�H�V�W�P�H�Q�W���E�D�V�H�G���F�U�R�Z�G�I�X�Q�G�L�Q�J�����G�H�E�W��
�R�U���H�T�X�L�W�\���F�U�R�Z�G�I�X�Q�G�L�Q�J�����F�D�Q���E�H���S�U�R�P�L�V�L�Q�J���R�S�W�L�R�Q�V�����(�T�X�L�W�\�� �F�U�R�Z�G�I�X�Q�G�L�Q�J���R�I�I�H�U�V��
�S�R�W�H�Q�W�L�D�O�V���I�R�U���W�K�H���H�D�U�O�\�� �I�L�Q�D�Q�F�L�Q�J���R�I�� �V�W�D�U�W���X�S�V���D�Q�G���L�Q�Q�R�Y�D�W�L�R�Q���S�U�R�M�H�F�W�V���R�I���6�0�(�V����
�1�H�Y�H�U�W�K�H�O�H�V�V���� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�� �D�U�H�� �R�E�O�L�J�H�G�� �W�R�� �U�H�J�X�O�D�U�O�\�� �U�H�S�R�U�W�� �L�Q�I�R�U�P�D�W�L�R�Q�� �W�R�� �W�K�H�L�U��
�L�Q�Y�H�V�W�R�U�V���L�Q���H�T�X�L�W�\���F�U�R�Z�G�I�X�Q�G�L�Q�J�����,�Q���F�R�P�S�D�U�L�V�R�Q���W�R���G�R�Q�D�W�L�R�Q���E�D�V�H�G���D�Q�G���U�H�Z�D�U�G��
�E�D�V�H�G���F�U�R�Z�G�I�X�Q�G�L�Q�J�����S�U�R�M�H�F�W���L�Q�L�W�L�D�W�R�U�V���L�Q���L�Q�Y�H�V�W�P�H�Q�W���E�D�V�H�G���F�U�R�Z�G�I�X�Q�G�L�Q�J���D�U�H���R�I��
�W�H�Q�� �U�H�T�X�L�U�H�G�� �W�R�� �G�H�Y�H�O�R�S�� �D�� �F�R�Q�Y�L�Q�F�L�Q�J�� �E�X�V�L�Q�H�V�V�� �S�O�D�Q���� �:�K�H�Q�� �D�� �G�H�F�L�V�L�R�Q�� �K�D�V�� �E�H�H�Q��
�P�D�G�H���I�R�U���D���V�X�L�W�D�E�O�H���P�H�F�K�D�Q�L�V�P�����W�K�H���S�O�D�W�I�R�U�P���F�K�R�L�F�H���Q�H�H�G�V���W�R���E�H���Z�H�O�O���F�R�Q�V�L�G�H�U�H�G����
�D�V���Y�D�U�L�R�X�V���G�L�I�I�H�U�H�Q�W���S�O�D�W�I�R�U�P���W�\�S�H�V���H�[�L�V�W���D�Q�G���U�H�V�H�D�U�F�K���V�K�R�Z�V���G�L�I�I�H�U�H�Q�W���V�X�F�F�H�V�V���U�D�W�H�V��
�I�R�U���U�H�V�S�R�Q�V�L�E�O�H���S�U�R�M�H�F�W�V���D�W���G�L�I�I�H�U�H�Q�W���F�U�R�Z�G�I�X�Q�G�L�Q�J���S�O�D�W�I�R�U�P�V��&&��!

�)�X�U�W�K�H�U�P�R�U�H�����W�K�H���S�U�H�S�D�U�D�W�L�R�Q���S�K�D�V�H���D�O�V�R���L�Q�F�O�X�G�H�V���D�Q���D�F�F�X�U�D�W�H���F�D�O�F�X�O�D�W�L�R�Q���R�I��
�I�L�Q�D�Q�F�L�D�O���Q�H�H�G�V���D�Q�G���W�K�H���G�H�I�L�Q�L�W�L�R�Q���R�I���U�H�D�O�L�V�W�L�F���I�X�Q�G�L�Q�J���W�D�U�J�H�W�V���D�Q�G���I�X�Q�G�L�Q�J���G�X�U�D�W�L�R�Q����
�3�U�R�G�X�F�L�Q�J���D�Q���D�S�S�H�D�O�L�Q�J���Y�L�G�H�R���I�R�U���W�K�H���S�U�R�M�H�F�W���V�L�W�H���D�O�V�R���Q�H�H�G�V���W�R���E�H���G�R�Q�H���E�H�I�R�U�H���W�K�H��
�D�F�W�X�D�O���I�X�Q�G�L�Q�J���S�K�D�V�H�����$�Q���L�P�S�R�U�W�D�Q�W���V�N�L�O�O���L�Q���W�K�L�V���U�H�V�S�H�F�W���L�V���W�K�H���D�E�L�O�L�W�\���R�I���V�W�R�U�\�W�H�O�O��
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�U�H�F�R�P�P�H�Q�G�D�E�O�H�����V�X�F�K���D�V���I�U�L�H�Q�G�V���D�Q�G���D�F�T�X�D�L�Q�W�D�Q�F�H�V�����W�U�D�G�L�W�L�R�Q�D�O���P�H�G�L�D���D�Q�G���S�X�E�O�L�F��
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�F�D�P�S�D�L�J�Q���D�Q�G���W�K�H���V�X�E�V�H�T�X�H�Q�W���X�V�H���R�I���I�L�Q�D�Q�F�L�D�O���P�H�D�Q�V���D�V���W�U�D�Q�V�S�D�U�H�Q�W���D�V���S�R�V�V�L�E�O�H����
�$�I�W�H�U���F�R�P�S�O�H�W�L�Q�J���W�K�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�P�S�D�L�J�Q�����W�K�H���S�R�V�W���I�X�Q�G�L�Q�J���S�K�D�V�H���E�H�J�L�Q�V�����L�Q��
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�D�Q�G���W�R���P�D�N�H���X�V�H���R�I���W�K�H���L�Q�F�U�H�D�V�H�G���D�W�W�H�Q�W�L�R�Q���L�Q���V�R�F�L�D�O���P�H�G�L�D���G�X�U�L�Q�J���W�K�H���F�U�R�Z�G�I�X�Q�G��
�L�Q�J���S�K�D�V�H�����$�O�V�R�����I�R�U���W�K�H���F�R�Q�W�H�[�W���R�I���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�����Z�K�R���D�L�P���D�W���V�R�O�Y�L�Q�J��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���R�U���V�R�F�L�D�O���L�Q�H�T�X�D�O�L�W�L�H�V�����W�K�L�V���S�K�D�V�H���L�V���R�I���S�D�U�W�L�F�X�O�D�U���L�P�S�R�U�W�D�Q�F�H�����&�X�U��
�U�H�Q�W�O�\���� �R�Q�O�\�� �O�L�W�W�O�H�� �U�H�J�X�O�D�W�L�R�Q�� �H�[�L�V�W�V�� �Z�K�L�F�K�� �H�Q�I�R�U�F�H�V�� �W�K�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�� �W�R�� �X�V�H�� �W�K�H��
�P�R�Q�H�\�� �I�R�U�� �W�K�H�� �V�R�F�L�D�O�� �R�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�X�U�S�R�V�H�V�� �W�K�D�W�� �W�K�H�\�� �P�D�U�N�H�W�H�G�� �G�X�U�L�Q�J�� �W�K�H��
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�5�H�O�D�W�H�G�O�\�����I�R�U���W�K�H���V�S�H�F�L�I�L�F���F�R�Q�W�H�[�W���R�I���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S���L�Q���W�K�H���U�H�D�O�P���R�I���F�R�P�E�D�W�L�Q�J��
�F�O�L�P�D�W�H���F�K�D�Q�J�H�����L�W���Z�D�V���I�R�X�Q�G���W�K�D�W���W�K�H���G�L�V�F�O�R�V�X�U�H���R�Q���W�K�H���D�F�W�X�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���E�H�Q��
�H�I�L�W�V���F�U�H�D�W�H�G���Z�L�W�K���W�K�H���P�R�Q�H�\���U�D�L�V�H�G���Y�L�D���F�U�R�Z�G�I�X�Q�G�L�Q�J���L�V���I�U�H�T�X�H�Q�W�O�\���G�H�I�L�F�L�H�Q�W�����)�R�U��
�W�K�H���I�X�W�X�U�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���D�V���D���P�H�D�Q�V���W�R���I�L�Q�D�Q�F�H���D�Q�G���D�G�Y�H�U�W�L�V�H���U�H��
�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O���S�U�R�M�H�F�W�V�����P�H�H�W�L�Q�J���W�K�H���H�[�S�H�F�W�D�W�L�R�Q�V���R�I���W�K�H���F�U�R�Z�G���L�Q���W�K�H��
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�W�U�D�F�W�H�G���D���J�U�R�Z�L�Q�J���Q�X�P�E�H�U���R�I���Y�H�Q�W�X�U�H�V�����Z�K�L�F�K���G�H�F�L�G�H�G���W�R���X�V�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���D�V���D��
�P�H�D�Q�V���I�R�U���I�L�Q�D�Q�F�L�Q�J���D�Q�G���P�D�U�N�H�W�L�Q�J�����$���S�D�U�W�L�F�X�O�D�U�O�\���V�X�F�F�H�V�V�I�X�O���H�[�D�P�S�O�H���L�V���W�K�H���F�D�V�H��
�R�I���I�D�L�U�D�I�U�L�F��&+���)�D�L�U�D�I�U�L�F���L�V���D���I�D�L�U���W�U�D�G�H���D�Q�G���R�U�J�D�Q�L�F���F�K�R�F�R�O�D�W�H���S�U�R�G�X�F�H�U�����Z�K�L�F�K���U�H��
�D�O�L�V�H�V�� �Q�H�D�U�O�\�� �W�K�H�� �H�Q�W�L�U�H�� �Y�D�O�X�H�� �F�U�H�D�W�L�R�Q���S�U�R�F�H�V�V�� �L�Q�� �*�K�D�Q�D�����$�I�U�L�F�D���� �,�W�� �D�L�P�V�� �I�R�U�� �W�K�H��
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�G�R�F�X�P�H�Q�W���W�K�D�W���F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�Q���L�Q�G�H�H�G���V�H�U�Y�H���D�V���D�Q���D�G�G�L�W�L�R�Q�D�O���V�R�X�U�F�H���R�I���I�L�Q�D�Q�F�L�Q�J��
�I�R�U�� �U�H�V�S�R�Q�V�L�E�O�H�� �H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S��'* �� �7�K�H�� �R�X�W�V�W�D�Q�G�L�Q�J�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �V�X�F�F�H�V�V�� �R�I��
�I�D�L�U�D�I�U�L�F���H�P�S�K�D�V�L�]�H�V���W�K�L�V���S�R�W�H�Q�W�L�D�O�����7�K�L�V���L�Q�V�L�J�K�W���L�V���S�D�U�W�L�F�X�O�D�U�O�\���U�H�O�H�Y�D�Q�W�����D�V���W�K�H���L�P��
�S�R�U�W�D�Q�F�H���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���L�Q���I�L�Q�D�Q�F�L�Q�J���Y�H�Q�W�X�U�H�V���L�V���J�U�R�Z�L�Q�J�����%�D�V�H�G���R�Q���D���S�U�H�G�L�F�W�L�R�Q��
�E�\���W�K�H���:�R�U�O�G���%�D�Q�N�����L�W���L�V���H�[�S�H�F�W�H�G���W�K�D�W���F�U�R�Z�G�I�X�Q�G�L�Q�J���Z�L�O�O���E�H���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W��
�I�R�U�P���R�I���I�L�Q�D�Q�F�L�Q�J���Q�H�Z���Y�H�Q�W�X�U�H�V���I�U�R�P�������������R�Q��'+ ���&�R�P�E�L�Q�L�Q�J���W�K�H�V�H���W�Z�R���G�H�Y�H�O�R�S��
�P�H�Q�W�V�� �R�I�� �D�� �J�H�Q�H�U�D�O�� �J�U�R�Z�W�K�� �R�I�� �F�U�R�Z�G�I�X�Q�G�L�Q�J�� �D�Q�G�� �W�K�H�� �L�Q�V�L�J�K�W�� �W�K�D�W�� �F�U�R�Z�G�I�X�Q�G�L�Q�J��
�I�D�Y�R�X�U�V���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S�����D���I�L�U�V�W���S�U�R�S�R�V�L�W�L�R�Q���R�Q���F�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���U�H��
�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S���F�D�Q���E�H���I�R�U�P�X�O�D�W�H�G��!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
'* ���$�O�O�L�V�R�Q���H�W���D�O�������������������������������&�D�O�L�F���	���0�R�V�D�N�R�Z�V�N�L�����������������9�L�V�P�D�U�D������������!
'+ ���0�H�V�V�H�Q�L���3�H�W�U�X�]�H�O�O�L���H�W���D�O��������������!
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�F�K�D�Q�J�H�V���R�F�F�X�U�����Z�K�L�F�K���F�D�Q���E�H���V�X�P�P�D�U�L�]�H�G���D�V���D���J�U�R�Z�L�Q�J���S�U�R�I�H�V�V�L�R�Q�D�O�L�]�D�W�L�R�Q���R�I���W�K�H��
�F�U�R�Z�G�I�X�Q�G�L�Q�J�� �P�D�U�N�H�W�����7�K�L�V�� �V�K�L�I�W���W�R�Z�D�U�G�V���K�L�J�K�H�U���O�H�Y�H�O�V���R�I�� �S�U�R�I�H�V�V�L�R�Q�D�O�L�]�D�W�L�R�Q���L�V��
�Q�R�W���R�Q�O�\���U�H�I�O�H�F�W�H�G���L�Q���F�D�V�H�V���V�X�F�K���D�V���W�K�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���K�L�V�W�R�U�\���R�I���I�D�L�U�D�I�U�L�F�����,�W���L�V���D�O�V�R��
�L�Q�G�L�F�D�W�H�G���E�\���L�Q�F�U�H�D�V�L�Q�J���D�W�W�H�Q�W�L�R�Q���F�U�R�Z�G�I�X�Q�G�L�Q�J���U�H�F�H�L�Y�H�V���E�\�� �U�H�J�X�O�D�W�L�R�Q���D�Q�G���E�\���D��
�J�H�Q�H�U�D�O�� �V�K�L�I�W�� �W�R�Z�D�U�G�V�� �L�Q�Y�H�V�W�P�H�Q�W���E�D�V�H�G�� �F�U�R�Z�G�I�X�Q�G�L�Q�J���� �7�K�H�� �O�D�W�W�H�U�� �F�R�P�H�V�� �D�O�R�Q�J��
�Z�L�W�K���J�U�R�Z�L�Q�J���I�X�Q�G�L�Q�J���D�P�R�X�Q�W�V���S�H�U���I�X�Q�G�H�U�����7�K�H�U�H�I�R�U�H�����D���V�H�F�R�Q�G���S�U�R�S�R�V�L�W�L�R�Q���L�V���D�V��
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�W�K�L�V���G�H�Y�H�O�R�S�P�H�Q�W���Z�L�O�O���G�R�X�E�W�O�H�V�V�O�\���E�H���W�K�H���U�H�J�X�O�D�W�L�R�Q���R�I���W�K�H���F�U�R�Z�G�I�X�Q�G�L�Q�J���P�D�U�N�H�W����
�Z�K�L�F�K���F�X�U�U�H�Q�W�O�\���I�R�F�X�V�H�V���R�Q���W�K�H���G�H�O�L�Y�H�U�\���R�I���S�U�L�Y�D�W�H���E�H�Q�H�I�L�W�V���R�I���I�X�Q�G�H�U�V�����E�X�W���Q�R�W���R�Q��
�W�K�H���G�H�O�L�Y�H�U�\���R�I���S�X�E�O�L�F���E�H�Q�H�I�L�W�V�����Z�K�L�F�K���D�U�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H��
�Q�H�X�U�V�K�L�S�����5�H�V�H�D�U�F�K���R�Q���F�U�R�Z�G�I�X�Q�G�L�Q�J���I�R�U���U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S���L�V���W�K�H�U�H�I�R�U�H��
�D�G�Y�L�V�H�G���W�R���L�Q�F�U�H�D�V�L�Q�J�O�\���L�Q�Y�H�V�W�L�J�D�W�H���W�K�H���S�R�V�W���I�X�Q�G�L�Q�J���S�K�D�V�H���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J��!
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�U�H�V�S�R�Q�V�L�E�O�H���H�Q�W�U�H�S�U�H�Q�H�X�U�L�D�O���D�F�W�L�Y�L�W�\���G�H�S�H�Q�G�V���R�Q���W�K�H���D�E�L�O�L�W�\���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J���F�D�P��
�S�D�L�J�Q�V���W�R���G�H�O�L�Y�H�U���W�K�H���S�U�L�Y�D�W�H���D�Q�G���S�X�E�O�L�F���E�H�Q�H�I�L�W�V���D�G�Y�H�U�W�L�V�H�G���G�X�U�L�Q�J���W�K�H���F�D�P��
�S�D�L�J�Q�V���D�V���Z�H�O�O���D�V���R�Q���U�H�O�D�W�H�G���U�H�J�X�O�D�W�R�U�\���D�F�W�L�Y�L�W�\�� 

�)�X�W�X�U�H���U�H�V�H�D�U�F�K���V�K�R�X�O�G���W�U�\���W�R���Y�H�U�L�I�\���W�K�H�V�H���S�U�R�S�R�V�L�W�L�R�Q�V���H�P�S�L�U�L�F�D�O�O�\���D�Q�G���V�K�R�X�O�G���I�R��
�F�X�V���R�Q���W�K�H���D�V�S�H�F�W�V���R�I���F�U�R�Z�G�I�X�Q�G�L�Q�J�����Z�K�L�F�K���K�D�Y�H���U�H�F�H�L�Y�H�G���R�Q�O�\���V�F�D�Q�W���D�W�W�H�Q�W�L�R�Q���V�R��
�I�D�U�����V�X�F�K���D�V���W�K�H���P�D�U�N�H�W�L�Q�J���I�X�Q�F�W�L�R�Q���R�U���W�K�H���P�R�W�L�Y�D�W�L�R�Q�V���R�I���V�X�S�S�R�U�W�H�U�V���L�Q���F�U�R�Z�G�I�X�Q�G��
�L�Q�J����!
!
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a b s t r a c t

By addressing the ! nancing gap for sustainable entrepreneurs, crowdfunding holds great potential to
tackle environmental and social issues. Characterizing the target group of crowdfunding projects can
enhance their funding success because a higher number of supporters can be attracted. Still, little
knowledge is available about the types of supporters who invest in sustainability-oriented crowdfunding
projects. Therefore, this study identi ! es such supportersÕsocio-demographic characteristics and indi-
vidual values based on Schwartz Õs theory of basic human values. Drawing on a data set of 282 re-
spondents from the German population, the typical supporter of sustainability-oriented crowdfunding
projects is young, well-educated, familiar with crowdfunding and holds low levels of self-enhancement
and conservative values. Based on these insights, recommendations are made for project initiators, as
well as platform providers, which include speci ! cally targeting younger, well-educated individuals with
rather liberal and less-conservative values.

© 2021 Elsevier Ltd. All rights reserved.

1. Introduction

Entrepreneurship offers great potential as a means to transform
economies toward sustainable development ( Johnson and
Schaltegger, 2020; Ter"an-Y"epez et al., 2020). The concept of sus-
tainable entrepreneurship emerged in recent decades and aims to
develop products, services, or processes that help preserve the
environment and social communities ( Shepherd and Patzelt, 2011).
However, the market launch of entrepreneurial ventures in general
(Cassar, 2004), and sustainable entrepreneurship in particular
(Ridley-Duff, 2009 ; Vismara, 2019), often faces dif ! culties in
securing funding from conventional ! nancing mechanisms. In this
respect Òthe opportunity to invest in Ôsustainability Õseems over-
powered by the success ofÔquick-win investment formats ÕÓ(Bocken,
2015: 9). As a consequence, alternative ! nancing models have
emerged, such as ethical banking, social impact investment, and
sustainable venture capital ( Bocken, 2015; Rizzi et al., 2018). Usu-
ally, these alternative ! nancing models still involve professional
investors and standard ! nancial intermediaries (such as banks).
Another ! nancing channel through which to fund sustainable

entrepreneurship is crowdfunding, which offers individuals (i.e.,
private or Òrestricted Óinvestors [ Vismara, 2019]) the opportunity to
support the launch of sustainable start-ups without the need for
standard ! nancial intermediaries. Various studies have noted that
funding from the Òcrowd Óprovides a successful tool for ! nancing
sustainable entrepreneurship (e.g., Calic and Mosakowski, 2016 ;
H!orisch and Tenner, 2020 ; Lehner, 2013). Therefore, it bears great
potential for facilitating sustainable development. As traditional
investors frequently regard sustainable entrepreneurship as un-
pro! table and fraught with risk, crowdfunding is expected to act as
a supplemental ! nancing instrument for such projects ( Calic and
Mosakowski, 2016 ; Lehner, 2013; Ridley-Duff, 2009 ).

Crowdfunding describes the process of ! nancing speci ! c pro-
jects Òby drawing on relatively small contributions from a relatively
large number of individuals using the internet, without standard
! nancial intermediariesÓ (Mollick, 2014 : 2). Prior research has
examined factors that facilitate sustainability-oriented crowd-
funding projects Õsuccess (B!ockel et al., 2020; H!orisch, 2018; Tenner
and H!orisch, 2020) However, little is known about crowdfunders
who ! nance sustainable entrepreneurship. Past research dealing
with crowdfunders Õcharacteristics so far has concentrated on
crowdfunders in general ( Bretschneider and Leimeister, 2017 ;
Gerber and Hui, 2013 ). Still, the identi ! cation of speci ! c charac-
teristics and values of individuals who support sustainability-
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oriented crowdfunding projects could boost these projects Õfunding
and marketing success by helping project managers to better target
potential funding sources. To determine which segments of the
population are worth targeting for sustainability-oriented crowd-
funding projects and how they can be characterized, this paper Õs
aim is to identify socio-demographic characteristics and individual
values of supporters of sustainability-oriented crowdfunding projects.

In this effort, two important contributions are made. First, in
contrast to the personal traits and characteristics of professional
investors in sustainable entrepreneurship (e.g., Lange and Valliere,
2020; Palacios-Gonz"alez and Chamorro-Mera, 2018 ), it remains
unstudied so far which types of private investors are most likely to
support sustainability-oriented crowdfunding projects and which
individual values they embody. The latter will be approached by
applying the theory of basic human values, which distinguishes
between four value clusters: self-enhancement values; self-
transcendence values; openness-to-change values; and conserva-
tive values ( Schwartz 1992 , 1994; Stern et al., 1998). These values
serve as guiding principles for human behavior and form in-
dividuals Õpersonalities ( Schwartz, 2012). By applying the theory of
basic human values in our study, research gaps identi ! ed by
Mochkabadi and Volkmann (2018) , Gerber and Hui (2013) , and
Bretschneider and Leimeister (2017) are addressed that encourage
future researchers to expand our knowledge of crowdfunders Õ
personal traits. The theory has not been used to identify crowdf-
undersÕpsychographic characteristics before; therefore, its appli-
cation promises new insights for crowdfunding literature.

Second, an imbalance exists with regard to the methodologies
used in research on crowdfunding sustainability-oriented projects.
Most studies so far have concentrated on analyzing data derived
from project sites on crowdfunding platforms (e.g., Bento et al.,
2019; Calic and Mosakowski, 2016 ; H!orisch, 2015; H!orisch and
Tenner, 2020; Vismara, 2019). Conclusions on funders Õprefer-
ences and motives primarily are drawn based on these crowd-
funding projects Õfunding successes, but when it comes to analyzing
crowdfunders Õcharacteristics, the information provided on the
project page is insuf ! cient. The number of studies that consider the
supporter Õs perspective by directly surveying or interviewing
crowdfunders is limited (for exceptions, see Bretschneider and
Leimeister, 2017 ; Cecere et al., 2017; Pierrakis, 2019). In particular,
the supporter Õs perspective on sustainability-oriented crowdfund-
ing projects remains unstudied so far; thus, this is the ! rst study to
use a survey of (potential) crowdfunders to characterize supporters
of sustainability-oriented crowdfunding projects. In choosing in-
dividual members of the crowd as the unit of analysis, this article
goes beyond earlier work on crowdfunding in the sustainability
realm, as surveying members of the crowd allows for directly
capturing crowdfunders Õcharacteristics and values.

The remainder of the paper is structured as follows. The
following section provides an overview of existing research on
crowdfunders Õcharacteristics, followed by the development of
hypotheses. In Section 3, the methodological approach is explained,
then the study Õs ! ndings are presented in Section 4. The last section
provides a discussion of the results and draws implications for
theory and practice.

2. Literature review and development of hypotheses

In the scienti ! c literature, four crowdfunding types can be
differentiated in terms of rewards that supporters receive in return
for their investment ( H!orisch, 2018; Mollick, 2014 ; Vasileiadou
et al., 2016). In donation-based crowdfunding, supporters do not
receive any compensation in return for their support. Material or
immaterial rewards are offered in reward-based crowdfunding
usually in the form of the product or service to be funded. Equity

and debt crowdfunding are investment-based mechanisms. Com-
parable to the stock market, investors in equity crowdfunding
receive pro ! t shares in return for their investment. In debt
crowdfunding, investors are promised an interest payment that
will be disbursed within a prede ! ned time period.

In contrast to traditional investment mechanisms (such as
banking and credit institutions), and independent of crowdfunding
type, a successful crowdfunding campaign ful ! ls more than just the
! nancing function. In fact, crowdfunding frequently is used as a
marketing instrument to attract new customers ( H!orisch, 2018), or
as a market test for newly developed products, by assessing
whether the crowd is interested in what the crowdfunding
campaign is offering ( Belle" amme et al., 2014 ; Lam and Law, 2016).
Thus, successful crowdfunding campaigns provide numerous ad-
vantages for initiators of sustainability-oriented projects.

Past literature already has identi ! ed success factors for crowd-
funding projects in general ( Anglin et al., 2018 ; Belle" amme et al.,
2013; Bi et al., 2017; Mollick, 2014 ) and sustainability-oriented
crowdfunding projects in particular ( Bento et al., 2019; Calic and
Mosakowski, 2016 ; H!orisch, 2015; H!orisch and Tenner, 2020 ;
Vismara, 2019). However, the academic understanding of crowd-
funding for sustainability-oriented projects remains in its infancy
(Arshad et al., 2020). Bento et al. (2019: 8) generally note that
supporters of sustainability-oriented crowdfunding projects Òprefer
to support initiatives which contribute to a sustainable cause they
perceive as important.ÓHowever, little is known about these sup-
porters Õsocio-demographic characteristics or individual values.
Several researchers have begun to analyze crowdfunders in general,
but the question remains open whether supporters of
sustainability-oriented crowdfunding projects differ from ordinary
crowdfunders.

2.1. CrowdfundersÕsocio-demographic characteristics

Several researchers identi ! ed supporter characteristics in
crowdfunding, but with no speci ! c focus on sustainability-oriented
crowdfunding projects. Bretschneider and Leimeister (2017) con-
ducted an online survey to identify motivations that cause sup-
porters to invest in crowdfunding projects. In this respect, altruistic
motivations and the pursuit of recognition are found to be impor-
tant players in crowdfunders Õinvestment decisions. Gerber and Hui
(2013) came to similar conclusions after conducting qualitative
interviews with participants in the crowdfunding process. Ac-
cording to their ! ndings, supporters of crowdfunding projects are
driven to help others and support ideas that match their individual
principles. Moreover, receiving rewards of any type (material,
immaterial or monetary) was found to affect crowdfunding in-
vestment decisions ( Bretschneider and Leimeister, 2017 ; Gerber
and Hui, 2013 ). Based on a survey of 500 crowdfunders, Cecere
et al. (2017) reported a warm-glow effect, in which individuals
invest in crowdfunding projects to receive feelings of self-
satisfaction. Further extant literature focused on the in " uence of
trust and personal relationships on crowdfunders Õinvestment
behavior and found that different dimensions of trust act as me-
diators in the decision-making process ( Kang et al., 2016), while
management skills and personal relations do not appear to affect
this relationship signi ! cantly ( Voigt et al., 2019 ).

Apart from psychographic factors, several studies have charac-
terized conventional (i.e., not sustainability-oriented) crowdf-
unders in terms of socio-demographic characteristics. Considering
that crowdfunding is a relatively new, internet-based phenomenon
(Ordanini et al., 2011 ) that is highly dependent on social media
(Borst et al., 2018; Gerber and Hui, 2013 ; Laurell et al., 2019 ), it can
be expected that crowdfunding projects Õsupporters are relatively
young. Evidence for this assumption is provided by Bretschneider
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and Leimeister (2017) , who reported an average age of 39 among
crowdfunders in debt crowdfunding. Moreover, past literature
suggests a greater likelihood of younger individuals being con-
cerned about the environment ( Diamantopoulos et al., 2003 ). In
line with these ! ndings, sustainability-oriented projects Õsup-
porters can be expected to be relatively young. Thus, the ! rst hy-
pothesis is presented:

H1. Younger individuals are more likely to invest in sustainability-
oriented crowdfunding projects.

Furthermore, it can be assumed that household income levels
affect the likelihood of investing in sustainability-oriented crowd-
funding projects. Compared with other forms of ! nancial invest-
ment, crowdfunding is also possible with small sums. Therefore,
crowdfunding is an investment opportunity that is accessible to
supporters with relatively low income levels. Two reasons reinforce
the assumption that individuals with relatively low income levels
are more likely to support sustainability-oriented crowdfunding
projects. First, supporters of sustainability-oriented crowdfunding
projects are expected to be driven primarily by altruistic motiva-
tions and a desire to receive a warm-glow feeling for themselves
(Allison et al., 2013 ; Cecere et al., 2017; Gleasure and Feller, 2016),
which also is known to be evoked from relatively small contribu-
tions ( Vismara, 2019). Second, it can be expected that high-income
investors would focus their investment decisions on the stock
market or other forms of traditional investing, while low-income
investors would instead decide to invest their money in crowd-
funding projects. Thus, it can be assumed that supporters of such
projects do not rely on a high income. On this basis, Hypothesis 2 is
stated below:

H2. Individuals with lower income levels are more likely to invest in
sustainability-oriented crowdfunding projects .

Several researchers have studied gender effects on crowdf-
undersÕdecision-making processes. Furthermore, studies on both
reward-based crowdfunding ( Cecere et al., 2017) and investment-
based crowdfunding (debt and equity) ( Bretschneider and
Leimeister, 2017 ; Herv"e et al., 2019; Mohammadi and Sha ! , 2018)
found that they attracted mostly male investors. According to
Herv"e et al. (2019) , as well as Mohammadi and Sha ! (2018) , the
reason for this imbalance is that males demonstrate a higher
tolerance for ! nancial risks than females. Considering that
sustainability-oriented projects are fraught with risk and un-
certainties compared with conventional projects ( Dickel et al.,
2018; Hart, 1995 ), it can be expected that risk-averse individuals
avoid such investments. Therefore, although women generally
show a higher level of environmental concern ( Jones and Dunlap,
1992; Schahn and Holzer, 1990), the number of male supporters
of sustainability-oriented crowdfunding projects is assumed to be
higher. This also is strengthened by the fact that environmental
behavior levels do not differ between men and women, despite
different levels of environmental concern ( Tindall et al., 2003 ).
Therefore, Hypothesis 3 is formulated as follows:

H3. Men are more likely to invest in sustainability-oriented crowd-
funding projects.

Another important characteristic of crowdfunders is their
formal education levels. Several extant studies have provided evi-
dence of a dominance by highly educated individuals among
crowdfunders. In particular, Bretschneider and Leimeister (2017)
found that 66% of their survey participants who were contacted
as users of the crowdfunding platform Innovestment have univer-
sity degrees. Similarly, approximately half the sample in a study
conducted among active crowdfunders by Pierrakis (2019) have

comparable degrees. Furthermore, individuals with above-average
educational levels demonstrate greater environmental concern
than less-educated individuals ( van Liere and Dunlap, 1980 ). As
explained by Kollmuss and Agyeman ( 2002: 248), Òthe longer the
education, the more extensive is the knowledge about environmental
issues.ÓOn this basis, it can be expected that individuals with higher
formal education levels are more likely to support sustainability-
oriented crowdfunding projects. The corresponding hypothesis is
formulated below:

H4. Individuals with above-average formal education levels are more
likely to invest in sustainability-oriented crowdfunding projects .

Besides the socio-demographic factors described above, poten-
tial supporters of sustainability-oriented crowdfunding projects
need a certain level of familiarity with the crowdfunding concept.
Considering that crowdfunding is a relatively new investment
mechanism ( Ordanini et al., 2011 ), trust issues among potential
investors may occur, for example, with regard to receiving prom-
ised rewards and the implementation of advertised measures in the
post-funding phase (cf. H!orisch, 2019). For this reason, it can be
argued that individuals who are familiar with the crowdfunding
concept are more likely to invest in a crowdfunding project. Fa-
miliarity with crowdfunding increases as a result of positive ex-
periences and growing knowledge about crowdfunding.
Consequently, Hypothesis 5 is formulated accordingly:

H5. Individuals with higher levels of familiarity with crowdfunding
are more likely to invest in sustainability-oriented crowdfunding
projects.

2.2. CrowdfundersÕbasic human values

Values determine individuals Õself and personality, and they act
as motivators for their actions ( Schwartz, 2012). Shalom H.
Schwartz (1992 ,1994) developed the theoretical framework behind
this assumption, known as the theory of basic human values. Values
are de! ned as Òdesirable trans-situational goals, varying in impor-
tance, that serve as guiding principles in the life of a person or other
social entityÓ(Schwartz, 1994: 21). In accordance with this de ! ni-
tion, six main features frequently are used to describe human
values (Schwartz 1992 , 1994, 2012): Values are (1) beliefs that (2)
relate to desirable goals that motivate behavior. (3) They transcend
speci! c situations or actions, thereby distinguishing them from
situational attitudes and norms. Moreover, (4) values serve as
criteria or guiding principles for evaluating and making decisions
about actions, people, and events. Each individual (5) ranks these
values hierarchically according to their relative importance. Thus,
individuals set different priorities when they rank their values,
which eventually (6) guide their actions ( Schwartz, 2012).

Since the 1990s, the theory of basic human values frequently
was applied to characterize individuals, groups, societies, and cul-
tures to determine motivations behind their actions ( Schwartz,
2012). In total, ten basic human values were identi ! ed, which are
not necessarily in the exact same hierarchical order for each indi-
vidual ( Schwartz 1992 , 1994): tradition; conformity; security; self-
direction; stimulation; hedonism; universalism; benevolence; po-
wer; and achievement. These values can be categorized into four
overarching value clusters: self-enhancement values; self-
transcendence values; openness-to-change values; and conserva-
tive values ( Schwartz 1992 , 1994; Stern et al., 1998).

This studyÕs purpose is to characterize supporters of
sustainability-oriented crowdfunding projects by applying these
four overarching value clusters as adopted by Stern et al. (1998) . In
this regard, self-enhancement values include power, achievement,
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and hedonistic values. According to Schwartz (2012) , power de-
scribes the individual need for status, prestige, and authority, while
achievement values include the pursuit of success by demon-
strating competence. Moreover, hedonists strive for pleasure and
self-satisfaction in their lives ( Schwartz, 2012).

Self-transcendence and self-enhancement values are in con " ict
with each other and lead to different behaviors. Unlike self-
enhancement values, universalism and benevolence are sub-
values of self-transcendence values. Individuals with a high level
of universalism are understanding, tolerant, and protective of the
environment and society, while benevolence describes the care and
protection of people with whom the individual is in personal
contact (such as friends and family) ( Schwartz, 2012). Based on
these insights, individuals who attach great importance to self-
enhancement values are assumed to show a lower probability of
supporting sustainability-oriented crowdfunding projects, as sup-
porting such projects requires altruistic, rather than self-enhancing,
values (Allison et al., 2013 ; Cecere et al., 2017; Gleasure and Feller,
2016). In turn, individuals who prioritize self-transcendence values
in their hierarchical order are assumed to possess a higher proba-
bility of supporting sustainability-oriented crowdfunding projects
because they attach greater importance to protecting people and
nature. Thus, Hypotheses 6 and 7 are formulated as follows:

H6. Individuals with high levels of self-enhancement values are less
likely to invest in sustainability-oriented crowdfunding projects .

H7. Individuals with high levels of self-transcendence values are
more likely to invest in sustainability-oriented crowdfunding projects .

Conservative individuals cherish tradition, security, and con-
formity. In accordance with Schwartz (2012) , tradition refers to an
individual Õs appreciation of and commitment to religious or cul-
tural customs and ideas, whereas security entails safety and sta-
bility for oneself, personal contacts and the wider society.
Furthermore, in line with the theory of basic human values, con-
formity motivates obedient, self-disciplined, and polite actions

while restraining behavior that acts against societal norms and
expectations. Conservatism strongly contrasts with openness-to-
change values (Schwartz, 2012). As the term indicates, individuals
with high openness-to-change levels are receptive to new ideas,
products, and technologies. Of the ten sub-values formulated by
Schwartz (1992 , 1994), self-direction, stimulation, and hedonism
were assigned to this openness-to-change value cluster. Schwartz
(2012) describes self-directed individuals as independently
thinking and acting, while stimulation refers to a varied and
exciting life. It can be assumed that supporters of sustainability-
oriented crowdfunding projects demonstrate higher openness-to-
change levels and, consequently, lower conservatism levels
because crowdfunding generally is a novel ! nancing mechanism
that is dependent on the internet and social media networks
(Ordanini et al., 2011 ). In addition, sustainability-oriented projects
are innovative and facilitate change ( Shepherd and Patzelt, 2011).
On these grounds, Hypotheses 8 and 9 are stated below:

H8. Individuals with high openness-to-change levels are more likely
to invest in sustainability-oriented crowdfunding projects .

H9. Conservative individuals are less likely to invest in
sustainability-oriented crowdfunding projects .

A summary of the hypotheses presented above is presented in
Fig. 1.

3. Methodology

To test the relevance of the characteristics and values identi ! ed
in the literature review empirically, a quantitative research design
was chosen. This approach also allows for comparing the results
with earlier research on conventional supporters of crowdfunding
campaigns that do not focus on sustainable development (e.g.,
Bretschneider and Leimeister, 2017 ; Cecere et al., 2017; Pierrakis,
2019). For this reason, an online survey was conducted. The sur-
vey addressed different, speci ! cally selected groups of respondents.

Fig. 1. Summary of hypotheses.
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First, 200 individuals representative of the German population with
regard to age, gender, and education were surveyed. However, as it
can be expected that only a small portion of the German population
is active in crowdfunding sustainability-oriented projects, the
second target group comprised active crowdfunders on German
sustainability-oriented crowdfunding platforms, so that these
crowdfunders can be compared with the average of the population.
For this purpose, a collaboration with two German crowdfunding-
platforms was established (the reward-based platform Ecocrowd
and the investment-based crowdfunding platform LeihDeiner-
UmweltGeld). Both platforms included a link to the survey in the e-
mail that crowdfunders received as con ! rmation directly after their
funding action, as well as in their newsletter. Overall, 83 responses
from users of these crowdfunding platforms were collected, but
one respondent stated that the total amount invested in crowd-
funding was negative, which was evaluated as an unrealistic
response. Consequently, this respondent was excluded from the
analysis. Thus, the ! nal sample comprised 282 responses. All re-
spondents were incentivized, as incentivizing respondents was
found to decrease bias and improve response quality ( James and
Bolstein, 1990).

To capture the dependent variable e sustainability-oriented
crowdfunding investments e participants ! rst were asked
whether they have ever funded at least one crowdfunding project.
Subsequently, participants who answered yes to this question were
asked to specify the number of supported environmentally ori-
ented and socially oriented crowdfunding projects they helped
funding. To avoid too much focus on environmental and social is-
sues, the survey also asked respondents about their investments in
projects related to culture and sports. This quantitative measure e
requiring respondents to state a speci ! c number of projects e was
taken instead of directly asking whether respondents funded
sustainability-oriented projects to reduce the risk of social desir-
ability bias ( Dickel et al., 2020 ). Drawing on the questions on the
number of environmentally and socially oriented projects invested
in, a dummy variable was built to differentiate crowdfunders who
have invested in either environmental or social crowdfunding
projects (n ! 93) from the rest. This variable was used as the
dependent variable for testing the hypotheses on support for
sustainability-oriented projects.

Among the independent variables, an individual Õs self-
enhancement values, self-transcendence values, openness-to-
change values, and conservative values were assessed, as pre-
sented by Schwartz (1992 , 1994) in the theory of basic human
values. Based on this theory, two common instruments have been
used frequently in empirical research: the Schwartz Value Survey
(Schwartz, 1992) and the Portrait Values Questionnaire ( Schwartz
et al., 2001). The Schwartz Value Survey uses 57 items to address
the aforementioned ten values. The Portrait Values Questionnaire
was developed as an alternative to the Schwartz Value Survey for
use predominantly with children. Because the Schwartz Value
Survey is relatively long e and, thus, impractical e in most survey
questionnaires due to time constraints, a signi ! cantly shorter in-
strument, the Òbrief inventory of values, Ówas developed by Stern
et al. (1998) , focusing on overarching self-enhancement, self-tran-
scendence, openness-to-change, and conservative values. Against
this backdrop, Stern et al. (1995 , 1998) developed a reliable and
valid instrument that initially was used to analyze environmental
attitudes and behavior ( Stern et al., 1995). The frequently applied
instrument, developed by Stern et al. (1998) , was included in the
survey, which uses three items for each of the four value clusters
suggested by Schwartz (1992 , 1994). For each value cluster, the
three respective items Õmean was calculated, and the reliability
analysis showed suf ! ciently high levels of Cronbach Õs a (CronbachÕs
a self-enhancement ! 0.652; CronbachÕs a self-transcendence ! 0.686;

CronbachÕs a openness-to-change ! 0.710; CronbachÕs a
conservatism ! 0.616), given that the number of items per construct is
smaller than ten ( Loewenthal, 2004 ).

Concerning socio-demographic factors, respondents stated their
household income per month. A dummy variable was used to
differentiate individuals with household incomes smaller than
2250V from individuals with higher household incomes. The
threshold of 2250 V was chosen to split the sample, as well as the
German population, into two roughly equal halves. Likewise, re-
spondents stated their gender, year of birth, and highest formal
education level achieved. The dummy variable ÒgenderÓdifferen-
tiates male respondents from the rest. Furthermore, dummy vari-
ables on age (" 50 years) and education (holding at least a
university entrance quali ! cation) were included as control vari-
ables, as they split the sample, as well as the German population,
into roughly equal halves concerning age and education. To capture
an individual Õs familiarity with crowdfunding, four items were
designed speci! cally for this survey. This construct Õs reliability was
con! rmed by a Cronbach Õs a of 0.811. An overview of all included
variables and their operationalization is provided in Table 1.

Table 2 displays descriptive statistics, as well as a correlation
matrix, for all variables. It documents that the analysis is not
affected by multi-collinearity, as none of the correlations between
the independent variables within one model is higher than 0.8
(Kennedy, 1992).

4. Results

To assess the hypotheses developed in Section 2, a binary lo-
gistic regression analysis was conducted ( Table 3). This method was
chosen for two reasons. First, the dependent variable is binary;
thus, more standard techniques such as ANOVA or linear regression
analyses could not be applied. Second, logistic regressions are more
robust than, for example, discriminant analyses. Additionally, the
sample size of 282 clearly exceeds the required threshold of at least
25 observations per category for the dependent variable ( Louren•o
and Branco, 2013; Menard, 1995 ). The model in Table 3 uses Òsus-
tainability-oriented crowdfunding supporters Óas the dependent
variable, and it explains a large share of the variance in this
dependent variable, indicated by a Nagelkerkes r 2 value of 0.614.
The omnibus test con ! rms the model Õs signi! cance. Concerning the
socio-demographic variables Õin" uence,Table 3 documents that age
signi ! cantly affects the likelihood of supporting sustainability-
oriented crowdfunding projects negatively, which supports Hy-
pothesis 1. However, we did not ! nd support for Hypotheses 2 and
3, as neither income nor gender signi ! cantly affect the likelihood of
supporting sustainability-oriented crowdfunding projects. Instead,
the positive, signi ! cant regression coef! cient for education sug-
gests that individuals with higher education levels are signi ! cantly
more likely to invest in sustainability-oriented crowdfunding pro-
jects, which supports Hypothesis 4. Likewise, we found support for
Hypothesis 5, as the effect from familiarity with crowdfunding on
likelihood to invest in sustainability-oriented crowdfunding pro-
jects is positive and signi ! cant.

The negative, signi ! cant regression coef! cient of self-
enhancement values documents that individuals with higher
levels of such values are less likely to invest in sustainability-
oriented crowdfunding projects, which supports Hypothesis 6.
However, we did not ! nd signi ! cant effects for self-transcendence
values or openness-to-change and, thus, could not con ! rm Hy-
potheses 7 and 8. Yet, individuals with higher levels of conservative
values were found to be signi ! cantly less likely to invest in
sustainability-oriented crowdfunding projects, supporting Hy-
pothesis 9. Table 4 provides an overview of the evaluation of the
hypotheses.
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5. Discussion and conclusion

Besides alternative ! nancing models e such as ethical banking,
social impact investment, and sustainable venture capital ( Bocken,
2015; Rizzi et al., 2018) e crowdfunding provides an effective tool
for ! nancing sustainability-oriented projects and, thus, holds great
potential to facilitate sustainable development. Nevertheless, little
work characterizing supporters of sustainability-oriented projects
has been conducted so far. Therefore, this paper Õs goal was to
identify socio-demographic characteristics and individual values of
individuals supporting sustainability-oriented crowdfunding
projects.

Regarding socio-demographic characteristics, the typical sup-
porter of sustainability-oriented crowdfunding projects is younger
than 50 and holds at least a university entrance degree. These

! ndings are compatible with past literature on conventional
crowdfunders. For example, Bretschneider and Leimeister (2017)
also reported that most German crowdfunders are in their late
30s. When considering education level, individuals with above-
average formal education levels show a higher probability of sup-
porting sustainability-oriented crowdfunding projects. This ! nding
corresponds with results from previous studies focusing on con-
ventional crowdfunders ( Bretschneider and Leimeister, 2017 ;
Pierrakis, 2019). Furthermore, gender and income did not signi ! -
cantly affect investment decisions in sustainability-oriented
crowdfunding. Therefore, earlier research on crowdfunding in
general by Cecere et al. (2017), Bretschneider and Leimeister (2017) ,
Herv"e et al. (2019) , Mohammadi and Sha ! (2018) , and Pierrakis
(2019) , that reported a dominance by male crowdfunders could
not be supported by this investigation of sustainability-oriented

Table 1
Operationalization of variables.

Variable Operationalization

Sustainability-oriented crowdfunding
supporters

1 ! supporters of sustainability-oriented crowdfunding projects
0 ! non-supporters of sustainability-oriented crowdfunding projects

Age 1 ! 50 years and older
0 ! younger than 50 years

Income 1 ! household income higher than 2250 V per month
0 ! household income equal to or lower than 2250 V per month

Gender 1 ! male
0 ! female/diverse

Education 1 ! university entrance degree or higher
0 ! lower than university entrance degree

Self-enhancement values Mean value of three items assessed on a ! ve-point rating scale ranging from Ò5 ! high levels of self-enhancement values Ó
to Ò1 ! low levels of self-enhancement values Ó
Item 1: authority, the right to lead or command
Item 2: in " uential, having an impact on people and events
Item 3: wealth, material possessions, money

Self-transcendence values Mean value of three items assessed on a ! ve-point rating scale ranging from Ò5 ! high levels of self-enhancement values Ó
to Ò1 ! low levels of self-enhancement values Ó
Item 1: protecting the environment, preserving nature
Item 2: social justice, correcting injustice, care for the weak
Item 3: a world at peace, free of war and con " ict

Openness-to-change values Mean value of three items assessed on a ! ve-point rating scale ranging from Ò5 ! high levels of self-enhancement values Ó
to Ò1 ! low levels of self-enhancement values Ó
Item 1: a varied life, ! lled with challenges, novelty, and change
Item 2: an exciting life, stimulating experiences
Item 3: curious, interested in everything, exploring

Conservative values Mean value of three items assessed on a ! ve-point rating scale ranging from Ò5 ! high levels of self-enhancement values Ó
to Ò1 ! low levels of self-enhancement values Ó
Item 1: family security, safety for loved ones
Item 2: honoring parents and elders, showing respect
Item 3: self-discipline, self-restraint, resistance to temptation

Familiarity with crowdfunding Mean value of four items assessed on a ! ve-point rating scale, ranging from Ò5 ! high levels of self-enhancement values Ó
to Ò1 ! low levels of self-enhancement values Ó
Item 1: I could explain to another person what crowdfunding is about.
Item 2: I have never heard about crowdfunding before. (reverse-coded)
Item 3: I have profound knowledge about crowdfunding.
Item 4: I know many people who already have supported a crowdfunding project.

Table 2
Descriptive statistics and correlation analysis.

Variable M SD 1 2 3 4 5 6 7 8 9 10

1 Sustainability-oriented crowdfunding supporters .33 .471 1
2 Age .50 .501 -.209** 1
3 Income .53 .500 .144* -.064 1
4 Gender .54 .499 .205** -.157** .166** 1
5 Education .45 .498 .487** -.113 .221** .144* 1
6 Self-enhancement values 2.69 .764 -.144 * -.146* .026 .112 -.115 1
7 Self-transcendence values 4.27 .685 -.023 .155 ** -.016 -.181 ** .016 -.045 1
8 Openness-to-change values 3.5 .786 .099 -.190 ** .082 -.025 .204** .354** .268** 1
9 Conservative values 4.1 .675 -.270** .050 .031 -.134* -.216** .281** .398** .224** 1
10 Familiarity with crowdfunding 2.72 1.144 .605 ** -.202** .253** .254** .535** .031 -.070 .174** -.223** 1

** p < 0.01; *p < 0.05; N ! 282.
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crowdfunding.
Aside from socio-demographic factors, this study Õs ! ndings also

show that individuals who are highly familiar with crowdfunding
are more likely to support sustainability-oriented crowdfunding
projects. Considering that crowdfunding is a relatively young in-
strument through which to invest money ( Ordanini et al., 2011 ),
crowdfunders seem to require a certain knowledge of this mech-
anism, for example, to overcome trust issues concerning promised
material or ! nancial rewards. This is an interesting insight, as it has
not been assessed yet, neither in sustainability nor conventional
crowdfunding contexts.

For purposes of identifying personal values that motivate in-
dividuals to support sustainability-oriented crowdfunding projects
! nancially, the theory of basic human values was applied. As hy-
pothesized, individuals with high levels of self-enhancement and
conservative values are less likely to invest in sustainability-
oriented crowdfunding projects. Potential reasons for this
outcome are myriad. First, individuals who attach great importance
to self-enhancement values strive for power, status, and prestige
(Schwartz, 2012). These ambitions contrast with typical crowdf-
under motivations as identi ! ed in past research. In particular,
Allison et al. (2013) , Cecere et al. (2017), and Gleasure and Feller
(2016) determined altruistic motivations and warm-glow feelings
to be major reasons for individuals Õsupport for sustainability-
oriented crowdfunding projects, while ! nancial rewards
remained subordinate. Thus, individuals looking for status and
prestige seem to prefer bigger investments via traditional ! nancing
mechanisms. Second, conservative individuals appreciate confor-
mity, security, and tradition ( Schwartz, 2012). These values con" ict
with the idea behind crowdfunding. Crowdfunding is a relatively
new, internet-based phenomenon ( Ordanini et al., 2011 ) that de-
pends on online ! nancial transactions and unfamiliarity with the

project initiator. Thus, crowdfunders run multiple risks, such as
! nancial loss, non-delivery of promised rewards or that the money
invested is used for other purposes than promised. These in-
securities might discourage conservative individuals from investing
in sustainability-oriented crowdfunding projects. Surprisingly, no
in" uence was found for self-transcendence and openness-to-
change values, which were predicted to exert a positive effect on
the likelihood of investing in sustainability-oriented crowdfunding
projects. Thus, regarding these values, no signi ! cant difference
exists between individuals who already supported sustainability-
oriented crowdfunding projects and those who did not. However,
as both constructs contrast with the aforementioned values, it can
be assumed that in " uential factors that diminish the likelihood of
supporting sustainability-oriented crowdfunding projects (e.g.,
self-enhancement and conservative values) are stronger than those
that are assumed to increase this likelihood (i.e., self-transcendence
and openness-to-change values).

Based on this investigation Õs ! ndings, several insights and im-
plications can be drawn for research and practice. In terms of
research, new insights were gained regarding crowdfunders Õ
characteristics and motives, addressing the research gap proposed
by Mochkabadi and Volkmann (2018) , Gerber and Hui (2013) , and
Bretschneider and Leimeister (2017) . Moreover, this study Õs ! nd-
ings tie in with past literature, which identi ! ed professional in-
vestorsÕcharacteristics in sustainable entrepreneurship (e.g., Lange
and Valliere, 2020 ; Palacios-Gonz"alez and Chamorro-Mera, 2018 ).
To our knowledge, this is the ! rst study to characterize private
investors supporting sustainability-oriented ventures via crowd-
funding. Another contribution to future research is the develop-
ment of an approach for measuring a supporter Õs familiarity with
crowdfunding. Based on its high reliability level, it is recommended
for use in future scienti ! c surveys in crowdfunding research.

Table 3
Binary logistic regression analysis.

Dependent variable Sustainable Crowdfunding

Independent variables Regression Coef! cient Standard Error Odds Ratios

Age # 0.706* 0.378 0.493
Income # 0.318 0.398 0.728
Gender 0.355 0.399 1.427
Education 1.073** 0.413 2.924
Familiarity with crowdfunding 1.840 ** 0.296 6.295
Self-enhancement values # 0.671* 0.289 0.511
Self-transcendence values 0.099 0.298 1.104
Openness to change 0.007 0.283 1.007
Conservatism # 0.590* 0.314 0.554
Constant Term # 3.070* 1.617 0.046
Model Fit
NagelkerkeÕs r2 0.614
N 282
Sig. Omnibus Test .000

p values are based on one-sided tests of signi ! cance as directed hypotheses were tested (cf. Cho and Abe, 2013): ** p < 0.01; *p < 0.05; yp < 0.1.

Table 4
Evaluation of hypotheses on sustainability-oriented crowdfunding supporters.

Hypothesis Evaluation

H1 Younger individuals are more likely to invest in sustainability-oriented crowdfunding projects. Supported
H2 Individuals with lower income levels are more likely to invest in sustainability-oriented crowdfunding projects. Not supported
H3 Men are more likely to invest in sustainability-oriented crowdfunding projects. Not supported
H4 Individuals with above-average formal education levels are more likely to invest in sustainability-oriented crowdfunding projects. Supported
H5 Individuals with higher levels of familiarity with crowdfunding are more likely to invest in sustainability-oriented crowdfunding projects. Supp orted
H6 Individuals with high levels of self-enhancement values are less likely to invest in sustainability-oriented crowdfunding projects. Supported
H7 Individuals with high levels of self-transcendence values are more likely to invest in sustainability-oriented crowdfunding projects. Not suppor ted
H8 Individuals with high openness-to-change levels are more likely to invest in sustainability-oriented crowdfunding projects. Not supported
H9 Conservative individuals are less likely to invest in sustainability-oriented crowdfunding projects. Supported
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Moreover, this is the ! rst time a survey was conducted to examine
sustainability-oriented crowdfunders Õcharacteristics. Thus, this
study expands on ! ndings by Calic and Mosakowski (2016) ,
Vismara (2019) , H!orisch (2015) , H!orisch and Tenner (2020) , and
Bento et al. (2019) , who investigated sustainability-oriented
crowdfunding projects Õsuccess factors by conducting content an-
alyses on crowdfunding platforms. In addition, this is the ! rst study
to apply SchwartzÕs (1992, 1994) theory of basic human values for
characterizing crowdfunders. While prior studies have generalized
crowdfunders Õmotivations, for example, by highlighting the warm-
glow effect Õs importance (e.g., Cecere et al., 2017), this in-
vestigation Õs results call for a more nuanced analysis, suggesting
that individuals Õdiffering values might in " uence their motivations
to support crowdfunding projects. Therefore, future research
should test the warm-glow effect for investors with different
values, as for example warm-glow effects might be less common
among individuals with high levels of self-enhancement values.
Furthermore, the study also shows that the theory of basic human
values in general, and the Òbrief inventory of values Ódeveloped by
Stern et al. (1998) in particular, can be applied fruitfully and reliably
to the crowdfunding context. Considering that neither conven-
tional nor sustainability-oriented crowdfunders have been char-
acterized using individual values, this paper contributes to both
scienti ! c discourses simultaneously.

This studyÕs outcomes are also of high relevance for practi-
tioners. In particular, initiators of sustainability-oriented crowd-
funding projects can bene ! t from a better understanding of their
potential target group. Therefore, project information and
communication can be adapted to reach as many supporters as
possible and speci! cally target promising investors. The same ap-
plies to providers of sustainability-oriented crowdfunding plat-
forms, as they can address potential supporters directly using
insights gained from this study. Therefore, both sustainability-
oriented project initiators and platforms are recommended to
advertise among younger, well-educated individuals with rather
liberal and less-conservative values. Groups of individuals with
these traits, such as university students or members of speci ! c
milieus (e.g., liberal intellectuals, LOHAS; cf. KŸchler-Krischun et al.,
2015), can be promising target groups for sustainability-oriented
crowdfunding. Practitioners, primarily crowdfunding platforms,
also can learn from this study which groups of individuals are
currently not supporting sustainability-oriented crowdfunding to a
substantial degree, but potentially could be promising target
groups to attract in the future. This group primarily includes in-
dividuals with high income levels, as their individual contributions
could contribute substantially to sustainability-oriented projects Õ
success. Interesting milieus to address for this purpose are not only
liberal intellectuals, but also so-called performers and expeditives
(cf. KŸchler-Krischun et al., 2015 ), as these combine high income
levels with traits typical among supporters of sustainability-
oriented crowdfunding projects, such as low conservatism levels.
If sustainability-oriented crowdfunding practitioners use these in-
sights, they are more likely to experience higher success rates,
enabling them to realize and implement their proposed intentions.

Besides these insights, this study has limitations. First, the data
were collected by approaching different types of crowdfunders;
therefore, it remains to be identi ! ed in future research which dif-
ferences exist between supporters in reward-based and
investment-based crowdfunding. The latter should be separated
further into debt and equity crowdfunding. Moreover, it should be
veri ! ed whether similar outcomes are achieved for supporters in
donation-based crowdfunding, as they have not been included in
this study. Second, this study Õs participants comprised only German
citizens. The German context was chosen because the amount
funded via crowdfunding in Germany per capita is close to the

European average (H!orisch, 2019; H!orisch and Tenner, 2020 ).
Additionally, research needs for including non-English-speaking
contexts ( Allison et al., 2013 ), as well as the German context spe-
ci! cally (Angerer et al., 2017 ), in crowdfunding research have been
identi ! ed. Nevertheless, surveying crowdfunders in only one
country raises the question of generalizability. Thus, future studies
are recommended to validate this investigation Õs results by
surveying different nationalities. Third, although this paper pro-
vides a ! rst successful attempt at applying the theory of basic hu-
man values in the crowdfunding context, it would be bene ! cial to
conduct a more detailed approach by including each of the ten
values proposed by Schwartz (1992 ; 1994) separately. This would
lead to a more ! ne-grained and sophisticated value pro ! le of
sustainability-oriented crowdfunders.

In conclusion, this study reveals which segments of the popu-
lation currently are supporting sustainability-oriented crowd-
funding projects. By identifying socio-demographic characteristics
and individual values of such supporters, sustainability-oriented
project initiators who aim to raise money via crowdfunding can
better address their target groups, and in doing so, increase their
funding and marketing success. In this way, crowdfunding can close
the funding gap for sustainable entrepreneurship, holding great
potential to facilitate sustainable development.
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Abstract
Environmental entrepreneurship bears great potential to promote sustainable devel-
opment. Several inßuencing factors on the level of environmental orientation have 
been identiÞed by past literature. In this respect, mixed results occur with regard 
to the inßuence of gender on environmental entrepreneurship. However, these stud-
ies simply investigated the level of a single entrepreneur by distinguishing between 
male and female individuals, although ventures are increasingly founded by entre-
preneurial teams. Consequently, this study quantitatively addresses the research 
question how the gender of founding teams inßuences the!environmental orientation 
of entrepreneurial ventures. Based on a dataset of entrepreneurial ventures from the 
US and Germany, our results indicate that the level of environmental orientation is 
not dependent on the share of female members, but rather on the gender diversity 
of the founding team. We conclude that gender diversity within the entrepreneurial 
team is necessary to address both ecological and economic goals of environmental 
entrepreneurship. Based on this Þnding, theoretical and practical implications are 
drawn, in particular for policy, entrepreneurial teams and entrepreneurship training.
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1 Introduction

Environmental entrepreneurship has received much attention in recent years due to 
its potentials for stimulating sustainable development (Dean and McMullen 2007; 
Lenox and York 2011; Fellnhofer et!al. 2014; Gast et!al. 2017). It can be deÞned as 
Òthe process of discovering, evaluating, and exploiting economic opportunities that 
are present in environmentally relevant market failuresÓ (Dean and McMullen 2007, 
p. 58). The insight that environmental entrepreneurs promote sustainable develop-
ment triggered a debate on what factors positively inßuence the emergence of envi-
ronmentally oriented entrepreneurship. In-depth knowledge exists about inßuencing 
factors on the national and political level (Meek et!al. 2010; Hšrisch et!al. 2017). 
Researchers have also started dealing with inßuencing factors on the individual level 
(Kuckertz and Wagner 2010; Hšrisch et!al. 2017) and speciÞcally with the inßuence 
of gender (Braun 2010; Hechavarr’a et!al. 2012; Hechavarr’a 2016; Hšrisch et!al. 
2017).

Still, two research gaps emerge with regard to past literature focusing on the 
inßuence of gender on the environmental orientation of ventures. First, former stud-
ies partly depicted women as having an inßuence on the level of environmental ori-
entation of a venture. These studies focussed either on the director board of corpo-
rate ventures (Kassinis et!al. 2016; Ben-Amar et!al. 2017) or on single entrepreneurs 
of small businesses (Braun 2010; Hechavarr’a et!al. 2012, 2017; Hechavarr’a 2016; 
Hšrisch et! al. 2017). Yet, an increasing number of new ventures are founded by 
entrepreneurial teams (Henneke and LŸthje 2007; West 2007; Klotz et! al. 2014). 
For this reason, there remains a need to assess whether gender also holds a signiÞ-
cant inßuence on the environmental orientation of entrepreneurial ventures in case 
several founding members exist, who start the venture as an entrepreneurial team. 
Second, previous work that deals with the inßuence of gender on the environmen-
tal orientation of entrepreneurial ventures so far only di"erentiated between female 
and male founders by using a bivariate variable (e.g. Braun 2010; Hechavarr’a et!al. 
2012, 2017; Hechavarr’a 2016; Meek and Sullivan 2018). Still, entrepreneurial 
teams may also represent both genders. Therefore, the question arises whether gen-
der diversity in entrepreneurial teams holds an inßuence on the degree of a venturesÕ 
environmental orientation. So far, past literature only addressed this question on the 
corporate level by examining gender diversity among the board of directors in large 
organisations. However, large organisations di"er in establishing their environmen-
tal orientation compared to smaller entrepreneurial ventures (Hockerts and WŸsten-
hagen 2010): while environmental entrepreneurs often integrate idealistic ideas right 
from the launch of a venture, large organisations frequently face the challenge to 
implement such ideas retrospectively into existing business routines. These di"er-
ent approaches call for analysing the e"ect of gender diversity on!the environmental 
orientation for entrepreneurial ventures separately.

In order to approach the above-mentioned research gaps, this study addresses the 
research question how the gender of founding teams inßuences! the environmental 
orientation of entrepreneurial ventures. In doing so, it contributes to existing litera-
ture by analysing two competing discourses, which lead to alternative hypotheses. It 
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will be investigated whether the environmental orientation of entrepreneurial ven-
tures is dependent upon the share of women or, alternatively, upon the gender diver-
sity among the founding team. In this way, this study helps to clarify our understand-
ing of gender as an important inßuencing factor of environmental entrepreneurship, 
which, in turn, holds great potential to promote sustainable development.

For the empirical analysis, a dataset of 315 entrepreneurial ventures was collected 
from crowdfunding platforms in the US and Germany. The share of women refers to 
the percentage of female members within the founding team. In contrast, the gender 
diversity is highest if male and female founding members are represented in equal 
parts (i.e. 50% men and 50% women). Since the Blau Index is a common measure 
for gender diversity (Blau 1977), it will be applied in this study. To our knowledge, 
this is the Þrst study that does not only distinguish between male and female entre-
preneurs, but assesses the gender diversity of entrepreneurial teams. An important 
contribution is made to existing literature by recognising that an increasing number 
of new ventures are founded by entrepreneurial teams rather than single individuals 
(Henneke and LŸthje 2007; West 2007; Klotz et!al. 2014).

Based on previous Þndings of di"erent gender roles in the work environment 
(e.g. Rigg and Sparrow 1994; Schein et!al. 1996; Ryan et!al. 2011), we argue that for 
environmental entrepreneurship, which aims at producing Òeconomic and ecologi-
cal beneÞtsÓ (Thompson et!al. 2011, p. 220), both, female and male expertise and 
caches of knowledge are beneÞcial in order to fulÞl the two responsibilities success-
fully. Our results indicate that the level of environmental orientation is dependent 
on gender diversity rather than the share of females within the founding team. The 
environmental orientation in gender diverse entrepreneurial teams is higher com-
pared to entrepreneurial teams dominated by either gender. This Þnding emphasises 
the strong positive societal e"ect of gender diverse entrepreneurial teams to tackle 
environmental issues and contribute to sustainable development.

The remainder of the paper is structured as follows. The next section presents 
extant literature on how gender inßuences environmental orientation on the corpo-
rate and entrepreneurial level. On this basis and informed by previous research on 
di"erent types of gender diversity, two alternative hypotheses are developed at the 
end of section two. The third section describes the quantitative methodology, the 
dataset and the measurement constructs. The results of the empirical analysis are 
presented in section four, while the last section discusses the Þndings and presents 
theoretical and practical implications.

2  Literature review

2.1  The inßuence of!gender on!the!environmental orientation of!ventures

The emergence of environmentally oriented ventures is determined by various fac-
tors such as environmental pressures, state-sponsored incentives, bureaucratic bar-
riers, social norms or demographic characteristics of the entrepreneur (Meek et!al. 
2010; Hšrisch et! al. 2017). Several studies have already revealed a signiÞcant 
inßuence of gender on pro-environmental behaviour, by showing that women are 
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generally more environmentally conscious than men (Tindall et!al. 2003; Kennedy 
and Kmec 2018). The question arises whether the gender e"ect can also be regarded 
as an inßuencing factor on the level of environmental orientation of organisations. 
Past literature has addressed various aspects of this question.

Mixed results occur with regard to the inßuence of gender composition of direc-
tor boards on environmental orientation in large organisations. Glass et!al. (2016) for 
example quantitatively analysed data of Fortune 500 organisations and found that gen-
der diverse boards are not necessarily more environmentally oriented than purely male 
boards. In line with their Þndings, Alazzani et!al. (2017) revealed that, among Malay-
sian Þrms, the presence of female directors positively a"ect a companiesÕ engagement 
towards social issues. However, their results indicate that ÞrmsÕ environmental perfor-
mance does not increase as a result of gender diverse boards. Galbreath (2018) came 
to similar conclusions with regard to Australian corporations by showing that gender 
diversity is related to social responsiveness but does not impact environmental quality. 
In contrast, Kassinis et!al. (2016) reported that female directors on the boards of US 
Þrms raise the environmental consciousness of the corporation. Based on The Cana-
dian Spencer Stuart Board Index, Ben-Amar et!al. (2017) also conÞrmed that the pres-
ence of female board directors increase the likelihood to respond to carbon disclosure 
questionnaire, which is regarded as a Þrst step to reduce greenhouse gas emissions. 
However, this positive e"ect is only signiÞcant in case a critical mass of two women 
on the board is reached (Ben-Amar et!al. 2017). By looking at these studies, which 
addressed gender inßuences on the environmental orientation of large corporations, the 
question arises whether such e"ects also occur in the Þeld of entrepreneurial ventures.

Much research in recent years has focused on gender inßuences on the environ-
mental orientation of entrepreneurial ventures by distinguishing between female and 
male entrepreneurs. Based on data from the Global Entrepreneurship Monitor 2009, 
Hechavarr’a et!al. (2012) indicated that women are more likely to engage with environ-
mental entrepreneurship. In turn, male entrepreneurs tend to show a higher engagement 
with conventional entrepreneurship (Hechavarr’a et!al. 2012), while their engagement 
with environmental issues remains weak (Hšrisch et!al. 2017). This phenomenon was 
also demonstrated by Hechavarr’a (2016, p. 158) who stated that Òfemale founders in 
societies with strong gender roles are slightly more likely to create ecological ventures 
as compared to male entrepreneursÓ. She identiÞed gender socialisation stereotypes as 
major reinforcement for women to be more environmentally oriented. In another inves-
tigation on small- and medium-sized Australian ventures, female entrepreneurs were 
found to be generally more concerned about environmental issues compared to male 
entrepreneurs; however, these positive attitudes are not automatically connected to cor-
responding behaviour (Braun 2010). Despite the above-mentioned studies, Meek and 
Sullivan (2018) could not Þnd support for female entrepreneurs having higher levels of 
environmental orientation among US franchising ventures. Likewise, an investigation 
by Hechavarr’a et!al. (2017) revealed that female founders rather tend to create social 
values whereas no signiÞcant e"ect was identiÞed for gender inßuences on environ-
mental value creation.

The question arises whether not only the gender of a single entrepreneur inßuences a 
ventureÕs orientation towards environmental issues but how the gender composition of 
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the team a"ects environmental orientation. Two alternative hypotheses will be devel-
oped in the following sub-section in order to approach this question.

2.2  Conceptual framework and!development of!hypotheses

As summarised above, past literature provides indication that gender inßuences the 
environmental orientation of an entrepreneurial venture. In the following, two con-
ceptual models by Harrison and Klein (2007) and Thompson et!al. (2011) are com-
bined to explain this potential inßuence. Harrison and Klein (2007) established a 
conceptual framework by di"erentiating between di"erent types of diversity. Diver-
sity can be deÞned as Òthe distribution of di"erences among the members of a unit 
with respect to a common attributeÓ (Harrison and Klein 2007, p. 1200). In the 
context of the present study, unit refers to the founding team of an entrepreneurial 
venture, while the gender of each founding member represents the attribute. With 
reference to diversity, Harrison and Klein (2007) di"erentiate between separation, 
variety and disparity. Separation describes the di"erence between unit members 
regarding their opinions, values or positions towards a speciÞc issue, measured on 
a continuous scale. The group is homogenous if all members provide a similar posi-
tion on this issue. In turn, a high diversity can lead to dissimilarities and disagree-
ment within the group (Harrison and Klein 2007). Diversity as variety describes 
di"erences in knowledge, experience and skills of members within a unit. Variety 
is assessed categorically by distinguishing di"erent sources of information (e.g. 
education). The maximum variety is achieved in case each category is represented 
within the group. It enriches the Òcognitive and behavioural repertoireÓ (Harrison 
and Klein 2007, p. 1204) of a unit and improves problem-solving and decision-mak-
ing abilities within the group. Diversity as disparity refers to the di"erence between 
social values, such as status, power or salary. Disparity is highest if one member 
surpasses the others within the same unit.

According to Harrison and Klein (2007), gender diversity is multifarious because 
men and women are suggested to vary on di"erent levels, such as beliefs, knowl-
edge and power. Against this background, gender diversity can also be assessed 
through the lenses of separation, variety and disparity. In terms of separation, men 
and women can hold opposing attitudes towards a speciÞc subject, for example envi-
ronmental issues (cf. Schahn and Holzer 1990). Di"erent educational backgrounds 
of men and women (cf. McWhirter 1997; Buchmann et!al. 2008) provide a reason 
to approach gender diversity as variety, whereas power di"erences between both 
genders (cf. Ridgeway 2011) rather justiÞes applying the disparity lenses. In this 
study, gender diversity will be assessed by using the concept of separation for our 
Þrst hypothesis and variety for the second hypothesis.

As discussed in the previous section, female founders are found to have a stronger 
commitment towards environmental entrepreneurship compared to their male coun-
terparts (Braun 2010; Hechavarr’a 2016; Hšrisch et!al. 2017). This can be explained 
by the fact, that women hold a stronger attitude towards environmental issues in 
general (Tindall et! al. 2003; Kennedy and Kmec 2018). Socialisation stereotypes 
were identiÞed as major driver for women to be more environmentally oriented in 
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the entrepreneurship area, as they are traditionally raised as ÔcaretakersÕ (Hechavar-
r’a 2016). Against this backdrop, gender diversity can be assessed as separation, 
provided that the attitude towards environmental issues is assessed on a continu-
ous scale. Since women tend to show a higher concern towards environmental prob-
lems, they are expected to implement environmental measures within the venture to 
a higher extent if they are among each other. Consequently, gender diversity (i.e. the 
equal representation of women and men) does not lead to the highest level of entre-
preneurial environmental orientation. It can rather be expected that the level of envi-
ronmental orientation increases continually with the share of females in the entre-
preneurial founding team. With reference to Harrison and KleinÕs (2007) concept of 
separation, a homogenous female founding team is more harmonious and expected 
to hold stronger similarities with respect to environmental attitudes. Therefore, our 
Þrst hypothesis is formulated as follows:

H1: The higher the share of female members among the founding team, the 
higher the environmental orientation of an entrepreneurial venture.

Beside the attitude towards environmental issues, male and female found-
ing members also vary in their expertise and caches of knowledge due to di"erent 
educational and functional backgrounds (McWhirter 1997; Ackerman et!al. 2001; 
Buchmann et!al. 2008). Consequently, speciÞc gender roles evolved among female 
and male managers according to their skills. In a study conducted in Þve di"erent 
countries, Schein et!al. (1996) reported a strong tendency of management students 
to perceive managers to have typical male characteristics. This association was also 
evident in a study by Ryan et!al. (2011), however, they speciÞed that the Ôthink man-
agerÑthink maleÕ phenomenon is stronger in companies that show a good perfor-
mance. In times of a crisis, female expertise were preferred over male traits. This 
is argued to be due to the tendency of most women in managerial positions to show 
more concern for people (e.g. employees, clients) while men are reported to be 
rather distant and focus on work e"ort and traditional values (Rigg and Sparrow 
1994).

Thompson et! al. (2011) distinguished between di"erent types of entrepreneur-
ship. In their framework social entrepreneurship is strongly linked to the non-proÞt 
sector by aiming at tackling relevant social issues and not focusing on generating 
proÞts. Findings by past literature reveal that the expertise of women are important 
for and indeed prevailing in social entrepreneurship. Hechavarr’a et!al. (2012, 2017) 
for example report that female entrepreneurs tend to show a higher social orientation 
than male entrepreneurs do. In contrast, conventional entrepreneurship aims at mak-
ing proÞt and therefore a strong bias to male entrepreneurs was identiÞed by past 
literature (e.g. Malach-Pines and Schwartz 2008; Hechavarr’a et! al. 2012; Swartz 
and Amatucci 2018). According to Thompson et!al. (2011), the goal of environmen-
tal entrepreneurship is twofold: on the one hand environmental entrepreneurs aim 
at making economic proÞt and on the other hand, they strive for establishing envi-
ronmental beneÞts (Thompson et!al. 2011). In line with Thompson et!al. (2011), we 
argue that enduring environmental entrepreneurship requires diverse expertise and 
caches of knowledge in order to address economic and ecological responsibilities. 
Di"erent categories of expertise, knowledge and skills due to di"erent educational 
and functional backgrounds represent a promising assessment of gender diversity 
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as variety. Such variety within a gender diverse entrepreneurial team is likely to 
tackle the challenges environmental entrepreneurship faces. Furthermore, diver-
sity among teams in the work environment can potentially enhance the creativity 
and innovativeness by providing di"erent perspectives (Ellemers and Rink 2016). 
Indeed, on the corporate level, gender diversity of board members is found to be 
linked to higher levels of environmental orientation (Kassinis et!al. 2016; Ben-Amar 
et!al. 2017). On this ground, we set up an alternative hypothesis!by assuming that 
the level of environmental orientation increases with higher levels of gender diver-
sity in an entrepreneurial team. Hypothesis 2 is formulated accordingly:

H2: The higher the gender diversity among the founding team, the higher the envi-
ronmental orientation of an entrepreneurial venture.

3  Methodology

3.1  Data collection

In order to test the hypotheses, the current study analyses ventures with regard to their 
gender composition and environmental orientation by using a quantitative research 
design. The entrepreneurial ventures analysed were selected from entrepreneurial 
crowdfunding platforms in the US and Germany, the largest north American and 
respectively European economies. Entrepreneurial ventures using crowdfunding are 
used as a database as these ventures need to display information on the composition of 
the founding team. Whereas large corporations are usually required to publish compre-
hensive information in annual and sustainability reports (see Directive 2014/95/EU), 
there is a general lack of publicly available data on entrepreneurial ventures. Including 
ventures that make use of crowdfunding as a database helps to overcome this obsta-
cle of lacking data in entrepreneurship research. Therefore, we use the database also 
described by Hšrisch and Tenner (2020). For this dataset, data on 320 ventures was 
collected during April 2018 by manually screening content from the US platforms 
First Democracy VC and Start Engine, as well as the German platforms Seedmatch 
and Companisto. The selected platforms were the largest crowdfunding platforms in 
the respective country, which provide open access to the content on the project sites. 
Furthermore, all of these platforms follow an investment-based mechanism (i.e. o"er-
ing monetary returns to investors), thus ensuring that all ventures are economically ori-
ented. The sample consists of both, environmentally oriented as well as conventional 
ventures, as the platforms are thematically open. Furthermore, the dataset involves 
both, start-ups as well as already established ventures. All ventures using any of these 
platforms are included in the dataset, although Þve projects had to be excluded from 
the sample because they did not provide any information on the gender of the founding 
team. Thus, the Þnal sample consists of 315 ventures.

Table!1 displays the distribution of the crowdfunding projects among the four inves-
tigated crowdfunding platforms. In total, the dataset comprises 188 German and 127 
US crowdfunding projects. 136 ventures (43.2%) were founded by single entrepreneurs 
and 179 ventures (56.8%) by entrepreneurial teams with more than one founder. The 
average size of the founding team is 1.85 with a standard deviation of 0.954.
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3.2  Measures

3.2.1  Dependent variable

For each entrepreneurial venture, the level of environmental orientation was 
assessed by using a manual coding technique, which follows and extends research 
by Calic and Mosakowski (2016). Two coders independently coded each project 
according to a seven-point-rating-scale between # 3 (strong negative environmen-
tal impact) and 3 (strong positive environmental impact), in order to distinguish 
between di"erent levels of environmental orientation. A coder training was oper-
ated in advance, including clear coding instructions. The coding instructions for 
the dependent variable can be found in Appendix 3. The inter-coder-reliability 
expressed by Krippendor"Õs alpha, is 0.807 and hence clearly exceeds the critical 
value of 0.7 (Krippendor" 2013).

3.3  Independent variables

Within the scope of the data collection, gender was deÞned as Òthe socially con-
structed characteristics of women and menÑsuch as norms, roles and relationships 
of and between groups of women and menÓ (World Health Organization 2019). 
Based on this understanding, two variables were determined with regard to the gen-
der of the entrepreneurial founding team. The share of females is measured as the 
percentage of women within the founding team. For capturing gender diversity, 
the Blau Index (Blau 1977) was applied, which is a common measure for gender 
diversity as variety (cf. Harrison and Klein 2007). The Blau Index is deÞned as 
1 !

! n
i=1P2

i  where n represents the number of categories (i.e. male and female) and 
Pi denotes the proportion of founding team members in each category (Solanas et!al. 
2012). The gender of each entrepreneur was determined according to the picture and 
name of the person, declared as founder, co-founder or chief executive o$cer.

3.4  Control variables

Based on past literature, several control variables are included in order to capture 
possible interfering e"ects on the environmental orientation of ventures. Accord-
ing to past research by Gallo and Christensen (2011), Hšrisch et! al. (2015) and 
Doluca et! al. (2018), Þrm size holds a signiÞcant positive inßuence on the level 

Table 1  Distribution of 
crowdfunding projects among 
platforms

Platform N projects % Projects (%)

Seedmatch 104 33.0

Companisto 84 26.7

First Democracy VC 35 11.1

Start Engine 92 29.2

Total 315 100
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of sustainability-related activities. Therefore, this study includes the continuous 
variables team size and maximum target amount as two measures of the size of the 
entrepreneurial venture. The variable team size is operationalised as a simple count 
variable (i.e. the number of team members). The maximum funding target is deÞned 
as the highest possible funding amount a venture aims for during their crowdfund-
ing campaign. Furthermore, it can be expected that country-speciÞc di"erences exist 
with regard to entrepreneurial environmental orientation (e.g. Hechavarr’a et! al. 
2017; Hšrisch et!al. 2017). Therefore, it is also controlled for country, i.e. German 
(country = 0) versus US ventures (country = 1). Moreover, the type of o"ering is 
included as another control variable (e.g. Gallo and Christensen 2011), di"erentiat-
ing service o"erings (o"ering = 1) from product o"erings (o"ering = 0), which are 
to be funded by the respective crowdfunding campaign. Additionally, public expo-
sure might hold a signiÞcant inßuence on the level of environmental orientation. 
Therefore, a link to social media sites is included as a further control variable. It 
is measured as a dummy variable indicating whether social media sites were pro-
vided on the crowdfunding site (social media = 1) or not (social media = 0). Last, the 
number of third party endorsements, operationalised as a count variable is included 
as a control variable, as ventures endorsed by third parties can be expected to have 
higher levels of environmental orientation.

4  Results

The descriptive statistics of the dataset are displayed in Table!2, including mean 
(M), standard deviation (SD) and the correlations between the previously introduced 
variables. Correlations higher than 0.80 and variance-inßation factors (VIFs) above 
10 (Kennedy 1992) indicate problems associated with multicollinearity. In Table!2, 
no variable shows a correlation higher than 0.8. Thus, the relatively low correlation 
coe$cients as well as the VIF-values displayed in Table!3, indicate that multicollin-
earity is unlikely to be a concern in the present study.

To test the hypotheses formulated in Sect.!2, linear regression analyses were 
performed (see Table!3). Model 1 tests whether the share of female founders sig-
niÞcantly inßuences environmental orientation. As displayed in Table!3, model 1 
is signiÞcant and the adjusted  R2 explains a relevant share of the variance in envi-
ronmental orientation (adj.  R2 = 0.075). Yet, no support can be found for the Þrst 
hypothesis, as there is no signiÞcant e"ect of the share of female founders on the 
environmental orientation of an entrepreneurial venture. In order to ensure that the 
regression analyses are not a"ected by extreme values, CookÕs Distance was calcu-
lated for each observation in the dataset. For model 1, the values for CookÕs Dis-
tance were well below the critical value of 1  (Dmax = 0.160) (Cook and Weisberg 
1995), indicating that the regression analysis is not a"ected by outliers.

Concerning the alternative hypothesis 2, the positive signiÞcant coe$cient of the 
gender diversity variable in model 2 documents that the level of environmental ori-
entation indeed increases with higher levels of gender diversity within the found-
ing team (b = 0.963; p < 0.05). Therefore, the second hypothesis can be supported. 
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Similar to the Þrst model, the values for CookÕs Distance stayed below the critical 
value of 1  (Dmax = 0.192), hence ensuring that model 2 is not a"ected by outliers 
(Cook and Weisberg 1995). Of the control variables, the maximum target amount 
and the amount of third party endorsements are found to hold a positive e"ect on 
the dependent variable. Moreover, ventures o"ering services tend to be less envi-
ronmentally oriented compared to those o"ering products. Similarly, a link to social 
media sites decreases the level of environmental orientation. Last, German ventures 
are more likely to show high levels of environmental orientation than US American 
ventures.

As the proportion of male founding teams is much higher than that of female and 
gender diverse founding teams, the above summarised results need to be interpreted 
with care. Gender diverse teams account for only 7.6%, i.e. 24 cases, while 273 are 
purely male founding teams and 18 are purely female founding teams. Due to these 
di"erences in group size, Þve random subsamples of 42 male founding teams were 
drawn in a second step, in order to assure approximately comparable groups sizes 
and consequently increase the robustness of our Þndings. For this purpose, the same 
regression analyses as displayed above were performed with each subsample. The 
corresponding results are documented in the ÒAppendices 1 and 2Ó. With regard 
to the Þrst hypothesis, the robustness check conÞrms the Þndings drawing on the 
entire sample by showing that there is no inßuence of the share of female founding 
members on the environmental orientation of an entrepreneurial venture, as none 
of the subsamples shows a signiÞcant e"ect (see Appendix 1). In turn, the e"ect of 

Table 3  Regression models

Dependent variable: Environmental orientation. The cells display the unstandardised regression coe$-
cients. Standard errors are reported in brackets
   p < 0.1; *p < 0.05; **p < 0.01

Control model Model 1 Model 2

Dependent variable Environmental orientation

!Independent variables

!!Share of females #  0.001 (0.002)

!!Gender diversity 0.963 (0.432)*

!!Team size #  0.003 (0.015) #  0.002 (0.015) #  0.007 (0.015)

!!Country #  0.349 (0.146)* #  0.352 (0.146)* #  0.364 (0.145)*

!!Max. target amount 4.371Ð8 (0.000)** 4.340Ð8 (0.000)** 4.525Ð8 (0.000)**

!!O"ering #  0.361 (0.112)** #  0.365 (0.112)** #  0.349 (0.111)**

!!Social media #  0.323 (0.145)* #  0.328 (0.146)* #  0.326 (0.144)*

!!Third party endorsements0.038 (0.012)** 0.038 (0.012)** 0.038 (0.012)**

!!Constant term 0.713 (0.163)** 0.727 (0.165)** 0.689 (0.162)**

!Model Þt

!!Adj.  R2 0.077 0.075 0.089

!!P (model) 0.000 0.000 0.000

!!VIF (max) 1.727 1.730 1.727

!!N 315 315 315
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gender diversity on the level of environmental orientation is signiÞcant (p < 0.05 or 
p < 0.01) for all subsamples (see Appendix 2). Interestingly, the variance explained 
by these models is consistently higher (adj.  R2

max = 0.205), than of that in model 2 
(Table!3), suggesting that the relatively low model Þt for the main model can also 
be explained by the high share of purely male founding teams in the sample. There-
fore, the robustness check provides additional support against the assumption that 
environmental orientation is dependent upon female entrepreneurs (cf. Braun 2010; 
Hechavarr’a et!al. 2012, 2017; Hšrisch et!al. 2017). The positive e"ect of gender 
diversity on environmental orientation seems to be due to the diversity of the teams 
and not due to the fact that these teams include females. This Þnding provides new 
insights for research and practice, which will be discussed in the following section.

5  Discussion and!Conclusion

Prior work has documented the e"ect gender exerts on the level of environmental 
orientation of entrepreneurial ventures. However, these studies focused on the level 
of a single entrepreneur by using a bivariate variable, which simply distinguishes 
between male and female founders (Braun 2010; Hechavarr’a et! al. 2012, 2017; 
Hechavarr’a 2016; Meek and Sullivan 2018). The di"erentiation between gender 
diverse and gender homogenous teams on the entrepreneurial level remained unstud-
ied until now. Furthermore, entrepreneurial teams often comprise several members, 
while past literature only considered lone founders as research objects. Therefore, 
this study contributes to the current debate by addressing the research question how 
the gender of founding teams inßuences the!environmental orientation of entrepre-
neurial ventures. In doing so, two competing discourses were addressed by formu-
lating two alternative hypotheses. On the one side, past literature emphasises the 
dependence of environmental orientation upon female entrepreneurship while on the 
other side, at least at the corporate level, gender diversity was argued to stimulate 
high levels of environmental orientation. The results of this investigation indicate 
that the environmental orientation is higher for entrepreneurial ventures with a gen-
der diverse founding team. In contrast, the share of female members does not exert 
a signiÞcant inßuence on environmental orientation, as suggested by past literature. 
Therefore, gender diverse entrepreneurial teams hold the potential to provide strong 
societal e"ects by tackling pressing environmental issues and, thus, bear great 
potential to contributing to sustainable development.

The results of this study are in good agreement with Kassinis et!al. (2016) and 
Ben-Amar et!al. (2017) who found that gender diverse boards of directors increase 
the environmental consciousness of the corporation. Nevertheless, further studies 
on gender diversity in large organisations could not Þnd any e"ect on environmen-
tal orientation (Glass et!al. 2016; Alazzani et!al. 2017; Galbreath 2018). Because 
our study represents a new approach in the entrepreneurship literature, it also goes 
beyond the existing literature in this Þeld. Contrary to Hechavarr’a et! al. (2012), 
Hechavarr’a (2016) as well as Hšrisch et!al. (2017), who found that female entre-
preneurs show higher levels of environmental orientation than male entrepreneurs, 
our empirical Þndings revealed that gender diverse teams are more environmentally 
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oriented than purely male or female teams. Thus, our results are also in line with 
Meek and Sullivan (2018), who could not conÞrm for the context of US Þrms that 
female entrepreneurs have higher levels of environmental orientation than males.

The Þndings of this investigation can inform research on both, gender diversity 
as well as environmental entrepreneurship. First, they demonstrate that Harrison and 
KleinÕs (2007) concept of variety can be fruitfully applied to explain why gender 
diversity raises the level of entrepreneurial environmental orientation. Since environ-
mental entrepreneurship aims at creating Òeconomic and ecological beneÞtsÓ (Thomp-
son et!al. 2011, p. 220), the results of this study indicate that female and male expertise 
and skills are beneÞcial for a venture to persist and fulÞl both responsibilities suc-
cessfully. Similar to the Þndings by Rigg and Sparrow (1994), it can be assumed that 
women tend to show more concern for people and the environment while by tendency 
men rather seek for proÞt and work e"ort. Therefore, entrepreneurial founding teams 
that consist of both genders show higher levels of environmental orientation.

Based on the insights generated by this article, several practical implications can 
be drawn for policy and practice as well as for entrepreneurship education that aims 
at contributing to sustainable development on a societal level. Founders aiming to 
launch an environmentally oriented venture can be informed by our analysis to con-
sider gender diversity when setting up the entrepreneurial team. Furthermore, we 
recommend entrepreneurs to consider gender diversity for internal working groups, 
especially for those aiming to create environmentally oriented business ideas. Still, 
far more males than females get active in entrepreneurial activity (Malach-Pines and 
Schwartz 2008; Hechavarr’a et!al. 2012; Swartz and Amatucci 2018). The results 
of this analysis therefore reveal that increasing the engagement of women in entre-
preneurial activity can also stimulate the impact of entrepreneurship to sustainable 
development. Particularly, if an increase in active female entrepreneurship leads 
to higher levels of gender diversity in entrepreneurial teams instead of an increase 
in the number of purely female teams or females pursuing venture creation alone. 
Moreover, entrepreneurial teams are advised to make their gender diversity transpar-
ent and visible in order to represent a variety of skills and competencies to the pub-
lic or potential investors. Last, with regard to entrepreneurial education that aims at 
contributing to sustainable development on a societal level, this study suggests that 
setting up speciÞc courses solely for female students is not the most promising path 
to increase environmental orientation in entrepreneurship. Rather, we recommend 
engagement schemes to aim at creating complementary teams to value and combine 
gender speciÞc skills. Thus, based on our Þndings, we recommend that if entrepre-
neurship education aims at supporting sustainable development, it should promote 
both, environmental orientation and gender diversity.

This study also comes along with limitations, which should be addressed by future 
research. First, potential problems regarding reverse causality exist, as maybe environ-
mental orientation in venture creation lead to higher levels of gender diversity of the 
founding team and not vice versa. It could, for instance, be that founding team mem-
bers are attracted to each other by their homogeneity in environmental orientation, i.e. 
environmentally oriented founders might attract environmentally oriented co-founders. 
As females tend to have higher levels of environmental orientation (Braun 2010), one 
can then expect teams with a higher environmental orientation to also feature a higher 
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gender diversity, as they attract a higher share of the less represented gender (females). 
As a consequence,!it would not be the gender diversity, which induces the environmen-
tal orientation, but rather the homogeneity in environmental orientation that results in 
founding teams with higher gender diversity. Moreover, stereotypic gender roles iden-
tifying women as ÔcaretakersÕ (Hechavarr’a 2016) may lead male founders to perceive 
females with an ecological vision to add more beneÞt to the venture. Consequently, 
the possibility exists that it is not the gender diversity that inßuences the level of envi-
ronmental orientation but rather the environmental orientation that disproportionally 
directs a certain gender to the entrepreneurial team. In order to minimise this e"ect, 
we derived our independent variables from the core founding team, which initially 
launched the venture, instead of current members of the wider team at the point of 
data collection. Still, technically, it was not possible to completely eliminate the above-
mentioned issues of reverse causality. Therefore, we call for future qualitative research 
to replicate our Þndings by paying particular attention to homogeneity e"ects among 
the founding members and by analysing whether environmentally oriented founders 
are more likely to attract or even actively seek female co-founders.

Second, the incorporated gender roles in Germany and the US are assumed to be 
similar, since women are widely acknowledged in the labour market in both coun-
tries (AndrŽ et!al. 2013), leading to homogenous results in this study. However, since 
gender is socially constructed and contextual, it varies between di"erent cultures and 
societies (cf. World Health Organization 2019). The question arises if similar results 
can be derived for countries that incorporate a di"erent traditional image of women. 
For example, the involvement of women in social or environmental entrepreneurship 
in non-Western cultures rather depend upon other inßuencing factors than in western 
countries, for example relationship networks (Spiegler and Halberstadt 2018). The 
Þndings of this study strongly depend on the gender role within the examined soci-
ety. Thus, the question arises whether the results can be replicated for countries that 
incorporate a di"erent traditional image of women. Consequently, future researcher 
are recommended to replicate our results in other national contexts.

Third, limitations occur with regard to the gender variables. The coding of this 
variable was carried out based on name and picture of the respective person as prox-
ies for this personÕs gender. Therefore, no conclusions can be drawn concerning the 
inßuence of the biological sex of a person on environmental orientation of an entre-
preneurial venture. We were also unable to include a third category for gender (e.g. 
ÒdiverseÓ), which gained increasing importance in recent years. Moreover, gender 
was only examined as one aspect of diversity. Future studies should test whether 
additional aspects of diversity also inßuence the environmental orientation of entre-
preneurial ventures, such as age, ethnicity, educational and academic background 
(Neutschel et!al. 2012). In fact, by solely distinguishing between male and female 
founders, this study focused on surface-level diversity and neglected deep-level 
diversity, such as opinions, attitudes, values and information (cf. Phillips and Loyd 
2006). Future research is recommended to conduct studies on the inßuence of deep-
level diversity on the level of environmental orientation in entrepreneurial ventures. 
For example, previous experience and attitudes towards ecological vision can be 
expected to hold a strong e"ect in this respect, which is worth studying in future.
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Fourth, some limitations arise for the conceptual model based on Harrison and 
Klein (2007), which assumes that women and men hold di"erent expertise and 
knowledge according to their educational and functional background. However, lat-
ter can also be held by the opposite gender.

Fifth, we drew our data on a relatively speciÞc dataset, i.e. entrepreneurial ven-
tures making use of crowdfunding. Thus, further research should replicate the analy-
sis based on more general datasets, such as the Global Entrepreneurship Monitor 
(Amor—s et!al. 2013; Bergmann et!al. 2014). Last, we analysed the environmental 
orientation according to the statements made by the entrepreneurs on the crowd-
funding page of each venture. However, earlier research indicated that there is a 
discrepancy between intentions and actual behaviour with regard to environmental 
orientation in entrepreneurship (Braun 2010; Hšrisch et!al. 2019). For this reason, 
we suggest that future research should replicate our Þndings drawing on data which 
analyses the implementation of entrepreneurial ideas.

Acknowledging the above limitations, this paper provides a Þrst attempt to ana-
lyse the inßuence of gender diversity on the environmental orientation of entrepre-
neurial ventures. The abovementioned further research steps can help to extend our 
knowledge about this phenomenon and, in doing so, help to realise successful envi-
ronmental entrepreneurship and respectively promote sustainable development.

Appendix

Appendix!1: Robustnesscheck for!hypothesis 1

Model 3a Model 3b Model 3c Model 3d Model 3e

Dependent 
variable

Environmental orientation

!Independent variables

!!Share of 
females

#  0.001 (0.003) #  0.004 (0.003) 0.002 (0.003) #  0.003 
(0.003)

#  0.001 (0.003)

!!Team size #  0.009 (0.035) #  0.009 (0.031) #  0.024 
(0.030)

#  0.027 
(0.027)

#  0.031 (0.035)

!!Country 0.652 (0.476) 0.457 (0.440) 0.117 (0.281) 0.047 (0.299) #  0.056 (0.359)

!!Max. target 
amount

2.729Ð7 (0.000) 3.651Ð7 
(0.000)*

4.973Ð8 
(0.000)*

3.355Ð8 
(0.000) 

#  1.036Ð7 
(0.000)

!!O"ering #  0.200 (0.244) #  0.616 
(0.227)**

#  0.299 
(0.223)

#  0.410 
(0.212) 

#  0.433 (0.236) 

!!Social 
media

#  0.022 (0.313) #  0.153 (0.285) 0.009 (0.286) #  0.330 
(0.296)

0.113 (0.319)

!!Third party 
endorse-
ments

0.018 (0.026) 0.008 (0.024) 0.004 (0.024) 0.011 (0.021) #  0.012 (0.022)

!!Constant 
term

#  0.149 (0.634) 0.211 (0.606) 0.432 (0.321) 0.982 
(0.336)**

1.149 (0.476)*
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Model 3a Model 3b Model 3c Model 3d Model 3e

!Model Þt

!!Adj.  R2 #  0.031 0.093 0.051 0.068 #  0.003

!!P (model) 0.717 0.042 0.139 0.087 0.460

!!VIF (max) 3.946 3.850 1.760 2.116 2.629

!!N 84 84 84 84 84

Dependent variable: Environmental orientation. The cells display the unstandardised regression coef-
Þcients. Standard errors are reported in brackets
   p < 0.1; *p < 0.05; **p < 0.01

Appendix!2: Robustnesscheck for!hypothesis 2

Model 4a Model 4b Model 4c Model 4d Model 4e

Dependent 
variable

Environmental orientation

!Independent variables

!!Gender 
diversity

1.438 (0.545)* 1.187 (0.517)* 1.822 
(0.468)**

1.209 (0.464)* 1.383 (0.518)**

!!Team size #  0.029 (0.034) #  0.017 (0.031) #  0.052 
(0.029)*

#  0.037 
(0.027)

#  0.058 (0.034) 

!!Country 0.740 (0.456) 0.608 (0.430) 0.114 (0.256) 0.102 (0.286) 0.004 (0.342)

!!Max. target 
amount

3.603Ð7 
(0.000)*

4.837Ð7 
(0.000)**

5.564Ð8 
(0.000)**

4.171Ð8 
(0.000)*

#  8.287Ð8 
(0.000)

!!O"ering #  0.207 (0.234) #  0.539 
(0.221)*

#  0.252 (0.202) #  0.360 
(0.203) 

#  0.387 (0.224) 

!!Social 
media

#  0.091 (0.301) #  0.157 (0.278) #  0.054 (0.259) #  0.254 
(0.279)

0.054 (0.305)

!!Third party 
endorse-
ments

0.023 (0.025) 0.013 (0.023) 0.003 (0.022) 0.009 (0.020) #  0.008 (0.021)

!!Constant 
term

#  0.483 (0.597) #  0.396 (0.574) 0.377 (0.275) 0.690 (0.294)* 0.983 (0.442)*

!Model Þt

!!Adj.  R2 0.053 0.132 0.205 0.133 0.082

!!P (model) 0.130 0.012 0.001 0.012 0.059

!!VIF (max) 3.939 3.849 1.742 2.083 2.600

!!N 84 84 84 84 84

Dependent variable: Environmental orientation. The cells display the unstandardised regression coef-
Þcients. Standard errors are reported in brackets
   p < 0.1; *p < 0.05; **p < 0.01

Appendix!3: Anonymised coding instructions for!dependent variable

Rate each project according to its environmental orientation.
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Bear in mind the following question: Does the project in some way beneÞt or 
harm the environment, nature and the EarthÕs life support systems? Consider both, 
the foundersÕ motivation as well as the implementation to achieve such goals.

Highly environmentally harmful # 3 # 2 # 1 Ð 0 Ð 1 Ð 2 Ð 3 highly environmen-
tally friendly

The distances between each rating (from # 3 to 3) are of equal size.
Examples:

Rating Crowdfunding project Reason for evaluation

#  3 Anonymised#1
O"er luxury short-trips with charter airline 

on request

Short-trips with airplane with low passenger 
density = highly climate-damaging

#  2 Anonymised#2
Sell shares of ski-area in order to develop the 

area

Skiing + development of the area for touristic 
use = destruction of ßora and fauna

#  1 n.a n.a

0 Anonymised#3
New cancer screening test for women

No direct e"ect on the environment

1 Anonymised#4
Digital quality management system for 

gastronomy

Paper is saved (as mentioned on project site)

2 Anonymised#5
3D-printer for individually designed childrenÕs 

toys

Environmentally friendly material (recycable), 
use of green power, produced in Germany 
(local)

3 Anonymised#6
Green insurance company

Revenue is only invested in highly environmen-
tally friendly projects
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