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Green Crowdfunding: An Empirical
Study of Success Factors
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Abstract—Despite the growing body of research on crowdfund-
ing, there is still a critical need to clarify the essential elements of
its connection to sustainability. This study explores how various
constructs, such as green product codesign, green market insight,
environmental legitimacy, and the stage of product development,
bear on the success of crowdfunding endeavors intended to finance
eco-friendly products. We employed a questionnaire to gather
insights from 113 campaign initiators, deviating from the predom-
inant focus on web-based data collection found in much of the
existing literature. The collected data were then examined through
the application of structural equation modeling techniques. The
findings indicate that, with the exception of environmental legiti-
macy, all the examined constructs exhibited a positive effect on the
campaign’s success. Furthermore, it was observed that the stage
of development subtly diminishes the positive relationship between
green product codesign practices and the success of a crowdfunding
campaign. Our study offers valuable theoretical insights in light of
these findings. In addition, the article proffers pragmatic sugges-
tions for more effective crowdfunding of sustainable products.

Index Terms—Green crowdfunding, legitimacy theory, new
product development (NPD), success factors, sustainability.

I. INTRODUCTION

OVER the past 30 years, the paradigm of environmental
sustainability has progressively come to the forefront

[1]. Companies, which are critical to achieving environmental
sustainability, began to recognize the need to act as they re-
alized that many resources once thought to be abundant and
thus used carelessly for decades are now becoming scarcer
[2]. Since the product can significantly impact environmental
performance, several companies have begun implementing sus-
tainable product design initiatives. These approaches seek to
diminish the environmental footprint of a product throughout
its life cycle without compromising other vital characteristics,
including quality, functionality, or technical specifications [3].
Incorporating ecodesign considerations into a product is not an
inexpensive endeavor [4], [5], and insufficient funding can pose
a substantial obstacle to the development of environmentally
sustainable products [6].
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In this context, crowdfunding could be highly beneficial.
Crowdfunding is soliciting funds from the general public
through specific internet-based platforms [7]. Crowdfunding
now encompasses a wide range of activities, from supporting
cultural organizations to funding scientific research, from as-
sisting in humanitarian situations to promoting innovation and
overcoming barriers to traditional financial investment [8].

In particular, reward-based models can be viewed as an ap-
propriate tool for encouraging product ecodesign [9]. In reward-
based crowdfunding, a benefactor of the campaign acquires
a nonmonetary benefit, such as a product, in exchange for a
financial endowment, usually predetermined by the advocate of
the campaign [10]. The reward-based paradigm is used by most
well-known crowdfunding platforms, including Kickstarter and
Indiegogo [11].

Although the field of crowdfunding research is growing, there
is a notable scarcity of studies that explore the use of reward-
based crowdfunding in the development of green products within
the academic literature [12], [13]. While a majority of studies
center on determining the variables that drive the success of
reward-based crowdfunding campaigns [14], [15], [16], [17],
[18], [19], they often overlook the aspect of sustainability, a
theme presently touched upon in only a handful of investigations
[20], [21], [22]. This underscores the necessity to illuminate the
pivotal components of the crowdfunding-sustainability nexus,
thereby charting a path for future research. Our work aids in
assessing the intricacies of green crowdfunding initiatives [12],
[13], [23], through the lens of factors that could significantly
influence the success of such endeavors. We specifically ex-
amined the impact of the following constructs on the success
of a crowdfunding campaign: green product codesign, green
market insights, environmental legitimacy, and stage of prod-
uct development. Furthermore, we investigated the moderating
effect of the stage of development on the three previously
mentioned constructs and the crowdfunding campaign’s success.
The innovation of our research emanates not only from the
constructs tested but also from the methodology employed. Our
data were gathered through a questionnaire designed to explore
campaign initiators’ perceptions, a deviation from the prevalent
reliance on web-based data culled solely from crowdfunding
campaigns in the current literature [7], [24], [25]. Though not
superior to web-based data, the exploration of campaign ini-
tiators’ perceptions might enrich the literature by examining
several additional constructs, thereby more effectively outlining
success factors of crowdfunding initiatives. For instance, the
attitudes and convictions of campaign initiators cannot be merely
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inferred from web-based data. Furthermore, the insights derived
from campaign initiators can enhance the existing literature by
curbing the subjectivity of researchers. For instance, relying on
web-based data Pati and Garud [26] analyzed the impact of
the product development stage on the success of crowdfund-
ing campaigns; the authors rated the development stage of the
campaigns grounding on descriptions, photos, and videos of
the products. In this respect, campaign initiators may possess
a distinctive and more precise understanding of their prod-
uct’s stage of development. Current crowdfunding studies could
thus garner substantial benefits from questionnaire data explor-
ing campaign initiators’ perceptions, ranging from the iden-
tification of novel constructs to the confirmation of variables
previously gauged through alternative methods.

Our results indicate that although green product codesign
and green market insights positively influence the success of a
campaign, environmental legitimacy does not have a significant
effect. In addition, although the development stage has a positive
effect on campaign success, we found that it moderates and
weakens the positive correlation between green product co-
design practices and the success of the crowdfunding campaign.
The findings from our research enrich the collection of knowl-
edge about the importance of green product codesign in deter-
mining the success of an initiative, as well as the impact of green
market insights in promoting a campaign’s success. In addition,
our study sheds light on various managerial considerations,
providing strategic guidance for those planning crowdfunding
campaigns.

II. THEORETICAL BACKGROUND AND HYPOTHESES

DEVELOPMENT

Recently, a handful of studies have begun to delve into the
realm of green crowdfunding campaigns, particularly the key
factors that drive their success [9], [27], [28], [29], [30]. Yet,
the exploration of green crowdfunding remains in its formative
stages, as indicated by early literature reviews positing that the
intersection of crowdfunding and sustainability is an understud-
ied area [31], [32]. A thorough examination of how particular
aspects pertaining to green crowdfunding influence the success
of these initiatives is notably absent in existing literature.

Existing research predominantly focuses on the role of
comments from backers and potential backers in green
crowdfunding [30], [33], [34]. However, the utilization and
operationalization of these comments in managing a green
crowdfunding campaign, and their contribution to its success,
remain underexplored.

In this context, our research progresses from this premise to
more comprehensively explore whether funders’ perspectives
on sustainability can facilitate the enhanced development of a
product. This includes shaping its design and implementation,
while maintaining a focus on its environmental sustainability.
Such an approach may significantly contribute to the campaign’s
success.

Comments within a crowdfunding campaign can also be a
valuable source of information, particularly about consumer

preferences related to specific environmental attributes of a
product, such as the type of materials used, reparability,
and product lifespan. This codesign approach can guide en-
trepreneurs in refining their initial concept, potentially leading
to greater campaign success. Therefore, our research is focused
on gaining a deeper understanding of how these comments are
utilized in managing a green crowdfunding campaign and their
potential impact on the campaign’s success.

Other studies have primarily concentrated on communication-
related aspects in green crowdfunding, such as social media
presence [35] and third-party endorsements [36]. However, there
is a noticeable gap in understanding how these communication
and engagement dynamics might enhance the environmental
reputation of a crowdfunding campaign, thereby contributing
to its success. Our research aims to fill this gap by providing
a more comprehensive understanding of communication and
engagement dynamics in green crowdfunding.

Lastly, the stage of product development in the context of
green crowdfunding has been explored [22], [30]. Yet, research
in this area is still nascent, and the detailed understanding of how
the product development stage might affect other constructs in
green crowdfunding is significantly lacking in current literature.
Our research, therefore, also aims to enhance understanding of
this aspect within the realm of green crowdfunding.

The upcoming sections will present the hypotheses that our
research intends to substantiate, thereby contributing to the
enrichment of scholarly discourse in this field.

A. Green Product Co-Design

In addition to making financial commitments, funders might
also take an active role in crowdfunding projects by contributing
to idea development, giving the entrepreneur suggestions on
the project itself [37]. Through their engagement, the product
or service can be refined and modernized prior to its mar-
ket debut, enhancing the caliber of the crowdfunded offering
[17]. Given that funders in reward-based crowdfunding also
represent potential customers, dialogues between entrepreneurs
and funders could result in valuable insights [37], [38]. The
mechanism through which funders convey to entrepreneurs their
viewpoints, or hints concerning specific attributes of the product,
or about its further development, is depicted in this study as
green product codesign. Throughout this process, funders may
propose enhancements to the attributes of the product or service
before it enters the market, thereby reinforcing or affirming some
decisions made by the entrepreneur [17], [39]. Codesign has a
significant impact on participants because the goods they help to
create are perceived as distinct, adding value above and beyond
their utilitarian value [40].

Anecdotal evidence suggests that backers (or potential back-
ers) may voice their opinions on sustainability-related topics,
such as codesign the product and its environmental character-
istics [12], [13]. Within such a framework, funders can con-
tribute their expertise, concepts, and suggestions, codesigning
the product while ensuring that facets pertaining to the prod-
uct’s sustainability are upheld [9]. Therefore, suggestions may
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foster a deeper understanding of donors, and their counsel and
evaluations could enhance not only the product’s technical di-
mensions [38], but also further refine its environmental attributes
or identify environmental facets to be addressed during product
development [36], [41].

While surveying broad crowdfunding initiatives, most con-
temporary research indicates a favorable correlation between
the interactive dynamics of project creators and backers (or
potential backers) and the success of the crowdfunding venture.
However, the majority of these studies merely evaluate those
suggestions by counting the number of comments posted on
crowdfunding platforms as a metric to measure such dynamics
[38], [42]. Furthermore, the influence of product codesign on
success could radically shift when considering environmentally
related aspects, as it is vital for funders to comprehend the
environmental issues to be addressed and the impacts of product
lifecycle [43]. Hence, given that research into crowdfunding
sustainable products is still nascent, a more comprehensive
understanding of the repercussions of green product co-design
practices on campaign success is needed. As a result, the first
hypothesis we propose to test is as follows.

HP1: Green product codesign positively impact the campaign’s suc-
cess.

B. Green Market Insights

Crowdfunding serves as a tool for market insight gathering,
as suggested by Petruzzelli et al. [12]. However, gathering in-
sights and information in this context can be challenging, partly
because crowdfunding lacks the sophisticated social integration
mechanisms of traditional organizations, as noted by Moussavou
[44]. In the realm of crowdfunding, information primarily flows
through comments and updates which are interactions between
supporters and project creators, [45], [46]. This information
dissemination is a key aspect of the crowdfunding process.
In such context, various studies propose that crowdfunding
could be considered a research mechanism for garnering in-
sights into the market viability of a concept [47], [48]. In
other words, before making an investment choice, businesses
can learn about consumer preferences by preselling a product
through these channels [49]. Several studies [50], [51], [52]
indeed demonstrate that this generates a significant real option
value of learning: entrepreneurs may update their ideas about the
preferences of all of its customers by studying the choices of the
backers. Market insights can also impact aspects such as pricing
strategies and the decision to offer discounts to potential backers
[53].

In green crowdfunding campaigns, market insights can regard
consumer preferences in relation to specific environmental prod-
uct characteristics (e.g., type of materials used, easiness of repair,
lifetime expectancy, etc.) and thus support the entrepreneur
in updating the original idea driving the campaign to greater
success. Crowdfunding campaigns offer a variety of goods or
services as rewards, and the way backers react to specific rewards
may help determine how well their overarching strategy for firm
environmental orientation meets consumer expectations [37].

Because research on green crowdfunding has not yet considered
this interaction, we propose the following hypothesis.

HP2: Green market insights through crowdfunding campaign posi-
tively impacts the campaign’s success.

C. Environmental Legitimacy

According to Chen [54], one important factor contributing to
crowdfunding campaigns’ success is legitimacy. Legitimacy is
“a generalized perception or assumption that the actions of an
entity are desirable, proper, or appropriate within some socially
construction system of norms, values, beliefs, and definitions”
[56, p. 574]. Entrepreneurs are tasked with convincing poten-
tial backers of the validity and suitability of their projects on
crowdfunding platforms, venues where the public possesses
scant or no preliminary information about the enterprises [54].
Several types of legitimacy have been identified in the liter-
ature on legitimacy: moral legitimacy [55], [56], associational
legitimacy [57], and technological legitimacy [58]. In examining
crowdfunding initiatives for social enterprises, Lehner [59], for
example, suggests that crowdfunders often look more at the
project’s ideals and underlying values and, thus, at its moral
legitimacy. For these reasons, crowdfunding may be an espe-
cially well-suited solution to the financing needs of businesses
that promote societal solutions. Environmental legitimacy is
defined as “the generalized perception or assumption that a
firm’s environmental performance is desirable, proper, or ap-
propriate” [59, p. 94]. According to the authors, a company
gains legitimacy when its environmental performance meets
stakeholder expectations. A crowdfunding campaign can confer
enhanced legitimacy on the individuals proposing the campaign
via initial societal engagement, enabling people to discern and
endorse environmental necessities it considers meritorious [60],
thus emitting a potent signal of investment to other prospective
financiers. In other words, through early societal engagement,
crowdfunding can improve a company’s environmental reputa-
tion [61]. This environmental legitimacy may be a motivating
indicator for more investors, influencing the initiative’s success.
Hence, here is the hypothesis that needs to be tested.

HP3: Environmental legitimacy built through the campaign has a
positive impact on the campaign’s success.

D. Product Development Stages

The stage of product development has also been recently
explored as a factor determining the success of crowdfunding
initiatives [26]. The academic literature has thoroughly exam-
ined the new product development (NPD) process; presently, a
multitude of NPD models adeptly encapsulate the steps entailed
in the creation of new products. These instruments may be
regarded as guides that delineate and steer the necessary proce-
dures to transition a new product from a concept or opportunity
to a triumphant introduction to the market [62].

Booz and Hamilton’s [63] model is one of the most well-
known and is still associated with excellent results [64], [65].
This model has been recast and molded over several decades,
most notably with the Stage-Gate approach proposed by Cooper
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and Kleinschmidt [66] and more recently revised by Cooper [67]
and Cooper and Sommer [68]. This NPD framework categorizes
product development into five stages [67]. Each stage includes
concurrent, cross-functional, and prescribed activities that must
be completed. The stages suggested by this NPD framework are
as follows.

1) Stage 1. Preliminary assessment or scoping: This stage,
which corresponds to the ideation stage, involves prework
designed to discover opportunities and generate ideas.

2) Stage 2. Screening: This stage entails a preliminary as-
sessment of the level of demand for the ideas developed
as well as the manufacturing capacity of the company.

3) Stage 3. Development: Refers to the actual design and cre-
ation of the new product. At this stage, lab tests, in-house
tests, or alpha tests are carried out to ensure that the product
meets the specifications under controlled conditions.

4) Stage 4. Testing and validation: The verification of the
proposed new product and its marketing and production.
Customer tests, beta tests, and field trials are carried out
at this stage.

5) Stage 5. Commercialization or launch: The product is
ready for full commercialization at this stage.

The literature on crowdfunding has largely ignored how the
stages of development may influence the overall success of
crowdfunding initiatives. To the best of our understanding, solely
Pati and Garud [26] have examined the moderating influences of
the product development stage and product innovativeness on the
interaction between social interaction and crowdfunding success
within the realm of mobile application technology. According
to the authors, social interaction benefits products in the early
stages of development more than products in the commercializa-
tion stage. The authors, however, only used a simplified version
of the NPD with two stages of development (an ideation and
conceptual development stage and a production and commer-
cialization stage) and did not test the influence of the product
development stage on the success of the crowdfunding initiative
directly. In such a context, because the stage of development can
influence the success of green crowdfunding, the hypothesis to
be tested is as follows.

HP4: The later the NPD stage, the higher the success of the
crowdfunding campaign for the development of the environmentally
friendly product.

Ultimately, given that the project’s developmental phase
might affect the interplay among the other constructs examined
and the success of the crowdfunding endeavor, our research
intends to evaluate three supplementary hypotheses. As stated
above, entrepreneurs and financiers connect and exchange sug-
gestions, which might help the project’s codesign and allows for
an appraisal of its future feasibility [69]. Within conventional
product development, Ernst et al. [70] indicate that entrepreneurs
exhibit greater adaptability and receptiveness to recommenda-
tions during the initial stages of product creation. Entrepreneurs
at the earlier stages of product development are more likely to
gain from this type of social interaction because they emphasize
honing their ideas utilizing suggestions from future users and
clients [71]. Contrarily, because entrepreneurs in the later stages

of development have a more established product, they might
find it more expensive and complex to add new ideas to alter
the current product, potentially harming the product’s success
when commercialized [70]. In such a context, because the stage
of development can impact the relationship between the green
product co-design practices and the success of the campaign, we
identified the following hypothesis to be tested.

HP5: The stage of development moderates the relationship between
green product codesign and campaign success.

Some studies suggest that crowdfunding could be viewed as
a tool for market insights helping gather information about an
idea’s market potential and that such might directly impact the
crowdfunding initiative’s success [51], [52]. The broader liter-
ature on market information and product development presents
incongruities regarding the effect of various NPD stages on a
product’s market success [72], [73]. For instance, Guan and
Chen [72] suggest that market insights are most important during
the ideation stage as in such stage, modification of the products
is still possible; companies able to acquire that insights in earlier
stages of product development have the greatest success when
the product reaches the market. Other studies suggest that market
insights are more crucial at later phases of product development
when making decisions on testing, and a company needs to
assess how well-generated prototypes operate in actual use [73],
[74]. Given the fact that such a relationship has been marginally
investigated in crowdfunding campaigns and especially in
green crowdfunding campaigns, we aim to test the following
hypothesis.

HP6: The stage of development moderates the relationship between
green market insights and campaign success.

A crowdfunding campaign may also confer greater environ-
mental legitimacy, thus emitting a robust signal of investment
to additional prospective financiers [60]. The influence of le-
gitimacy on the crowdfunding project’s success could be con-
tingent upon numerous factors, including the product’s stage of
development. Pati and Garud [26] contend that legitimacy would
confer a more substantial advantage to projects in the nascent
phases of development compared to later stages, which derive
legitimacy from prototypes and proof of concept. Other studies,
on the other hand, suggest that having a product almost ready
for commercialization might be better able to build legitimacy
and, in turn, have greater campaign success. Jones and Moncur
[75] indeed noticed that campaigns that have “got something
they were ready to deliver” (p.10) are better able to leverage
legitimacy than those that, for example, have “still got research
and development to do” (p.10) considering the mixed results,
we thus propose the following hypothesis.

HP7: The stage of development moderates the relationship between
environmental legitimacy and campaign success.

III. METHODS

A. Data Collection

A multistep procedure has been implemented to collect ques-
tionnaire responses from crowdfunding campaign creators. To
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begin, we decided to focus on projects made available on Kick-
starter and Indiegogo as those platforms are the most globally
known regarding reward-based crowdfunding [76] and also
because they served in many types of research as a common
data source for this type of crowdfunding [34], [77]. For the
identification of green crowdfunding initiatives, we utilized data
assembled by a web scraping enterprise [78] that possesses
collections of Kickstarter and Indiegogo projects. Datasets made
available by Webrobots.io represent a widely used source of
information in academic studies on crowdfunding [79], [80].
Those datasets contain information such as the project’s name,
a brief description of the project, the project launch date, the
campaign deadline, the primary category of the project, and
the project weblink. Overall, the datasets for the years 2009
through 2020 comprise more than 200 000 projects hosted on
Kickstarter or Indiegogo platforms. Subsequent to the retrieval
of these datasets, an initial selection of projects was conducted
by employing the categorization systems utilized by both Kick-
starter and Indiegogo to segment projects. This was to isolate
initiatives concentrated exclusively on product creation. Then,
using a list of keywords, projects relevant to the investigation
were chosen (i.e., projects aiming at developing environmentally
sustainable products). After reviewing the relevant literature on
sustainable product development, the keywords were chosen
[81], [82], [83], [84]. Environmentally sustainable products,
according to the literature reviewed, are as follows:

1) products made from low-impact materials (e.g., renew-
able, biological, or recycled materials);

2) products with a longer lifespan (e.g., products that are
easily repairable, durable, modular, upgradable, easy to
disassemble, or remanufacturable);

3) products made to be recyclable;
4) products made to be compostable or biodegradable;
5) products efficient in the use phase and products fueled by

renewable energy.
In detail, the following keywords were used to identify cam-

paigns that were focused on the development of environmen-
tally sustainable products by analyzing the product descrip-
tions available in the datasets: “sustainable” OR “ecologic∗”
OR “biol∗” OR “recycled” OR “renewabl∗” OR “durab∗”
OR “repair∗” OR “remanufactur∗” OR “upgradab∗” OR
“modular∗” OR “reusab∗” OR “disassembl∗” OR “recyclab∗”
OR “compostab∗” OR “biodegradab∗” OR “energy efficien∗”
OR “renewable energy.”

Through this filtering process, we pinpointed more than 3000
crowdfunding campaigns targeted at the development of envi-
ronmentally sustainable products. We used a python routine to
scrape the campaign’s web pages, first and second, websites
of project proposers, to look for contact information (email
addresses). We gathered contact information for 1411 project
campaigns. It appears that numerous campaigns discontinued
their websites and contact emails following the campaign’s
conclusion, hence the total includes the elimination of non-
functional emails.

We used Dillman’s [85] formula to determine an appropriate
sample size that is representative of the population; using this
formula, 89 respondents are the ideal number to generalize a

population with a 95% confidence level and a 10% margin
of error. A questionnaire was distributed to the 1411 cam-
paigns to assess the aforementioned hypotheses. The question-
naire had several sections; the first section aimed at gathering
information about the crowdfunding campaign. Specifically, in
this segment, we solicited information from respondents re-
garding the platform where the project was listed, the funding
goal of the campaign, the actual funds raised, the campaign’s
year, the count of backers, and the category of environmentally
sustainable products proposed in the campaign. Another section
was designed to gather information about creators’ agreement
on several statements to measure green product co-design, green
market insights, and environmental legitimacy. The instruments
employed to measure these constructs are elaborately detailed
in Section III-B. The last section gathered data concerning the
stage of product development using a single inquiry.

The questionnaire underwent a preliminary test facilitated by
a company that had conducted a crowdfunding campaign for the
development of a green product. This allowed us to get feedback
on how thorough the questionnaire was and, if necessary, modify
the questions to eliminate inconsistencies. The questionnaire
completed by the testing company was not included in the final
sample of respondents.

The distribution of the questionnaire took place through email
during the final quarter of 2021 and the initial quarter of 2022,
with responses accrued via an online platform. To mitigate
social desirability bias or the propensity for respondents to
provide overly favorable responses, as indicated by Nederhof
[86], the anonymity of survey participants was preserved. Be-
cause we received 113 responses, there are no concerns about
generalizability because the sample size is larger than what
the Dillman formula suggests. Among the 113 respondents, 76
campaigns were hosted on Kickstarter (76.26%), 26 campaigns
were hosted on Indiegogo (23.01%), and the remaining 11
campaigns were hosted on both platforms (9.73%). Regarding
the distinction between successful and unsuccessful projects, 77
projects received successful funding, accounting for 68.14%,
whereas 36 did not, comprising 31.86%. To mitigate bias con-
cerns associated with the self-selection process, we ensure that
the comparison of successful to unsuccessful projects within
the reachable population and the final sample is proportionate;
that is, the 113 responses represent a comparable proportion
of successful and unsuccessful projects found in the contactable
group. However, we must acknowledge that the financial success
rate of the respondents was slightly higher than the overall
population of green campaigns, which was 52.54%. Table I
furnishes supplementary descriptive statistics pertaining to the
varieties of environmentally sustainable products.

B. Measurements

1) Formulating Scales for Quantifying Green Product Co-
Design, Green Market Insights, and Environmental Legitimacy:
By considering that green product codesign, green market in-
sights, and environmental legitimacy have, to the best of our
knowledge, never been measured before, we relied on Hinkin’s
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TABLE I
DESCRIPTIVE STATISTICS ABOUT PRODUCT TYPOLOGY DEVELOPED BY RESPONDENTS IN CROWDFUNDING CAMPAIGNS

[87], [88] scale development approach to devise an appropriate
measure.

Items for measuring constructs were generated deductively
through a review of relevant literature. In detail, we conducted
a comprehensive review of pertinent literature [10], [12], [36],
[39], [41], [47], [54], [59], [60], [61], [89], [90], [91], [92], which
aided in identifying crucial constructs and variables relevant to
our investigation. Drawing from these insights, we crafted initial
survey items, aligning them with the theoretical foundations
of our study. Each survey item was meticulously designed to
accurately capture the distinct nuances of the constructs we
intended to measure, reflecting the most current insights in the
field being investigated.

Following the identification of initial survey items, we em-
barked on a testing phase for our questionnaire to guarantee its
clarity and relevance. This phase involved creating the initial
questionnaire and engaging in iterative test and discussion with
a company that had previously conducted a crowdfunding cam-
paign for a green product. This step was instrumental in refining
our questions, enabling us to finetune the language and phrasing
for enhanced understanding. In more detail, this iterative process
ensured that each question was finetuned to accurately reflect
the constructs we were measuring, thus enhancing the validity
of our instrument and ensuring it was well-suited to capture the
nuanced perspectives of respondents.

Following the collection of responses, we conducted a psy-
chometric analysis to evaluate the validity of the constructs.
To assess construct validity, exploratory factor analysis was
performed, confirming that the items effectively represented the
intended constructs (see Appendix I). For reliability, Cronbach’s
alpha was calculated for each scale to ensure consistency in
responses (see Appendix II). This testing process was essential in
ensuring that our questionnaire reliably and accurately measured
the key dimensions of our study, laying foundation for our
analysis and conclusions.

Concerning green product codesign, we relied on three items
as detailed in Table II. These items were evaluated using a
five-point Likert scale. Although there are studies that enhance
the overall comprehension of codesign in various crowdfunding
contexts [93], [94], we opted to utilize a specific measure for
green product codesign. This approach aims to capture the
unique dimensions in which the codesign process may influence
the development of green products.

We relied also on three items to assess green market insights.
Also, in this case, the items were developed with the relevant
literature in the field, as presented in Table III. Also, in this case,
the three items were assessed on a five-point Likert scale.

TABLE II
ITEMS USED TO MEASURE GREEN PRODUCT CODESIGN

TABLE III
ITEMS USED TO MEASURE GREEN MARKET INSIGHTS
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TABLE IV
ITEMS USED TO MEASURE ENVIRONMENTAL LEGITIMACY

Environmental legitimacy was never measured with a ques-
tionnaire. We, thus developed three items ourselves, relying on
different academic sources as presented in Table IV. In this
case, three items were created, and we asked respondents on
a five-point Likert scale whether they agreed with those items.

2) Metrics for Crowdfunding Campaign Success, Product
Development Stage, and Control Variables: The crowdfunding
campaign’s success was determined by analyzing the amount
received in excess of the amount requested by the project cre-
ators. The “all-or-nothing” rule for reward-based crowdfunding
platforms stipulates that project creators set a specific deadline
and a minimum financial target at the campaign’s inception.
Funding is only received if the amount pledged by backers meets
or surpasses this target by the campaign’s end date, ensuring that
creators have the necessary funds to proceed with their project
as planned [7].

The product development stage was measured using one ques-
tion following the five stages of NPD. Thus, asking respondents
which the following states the product was when launched
through the campaign: preliminary assessment or scoping stage,
screening stage, development stage, testing and validation stage,
commercialization or launch stage. To avoid any potential mis-
understanding in the questionnaire, we described each stage as
presented in Section II-D.

At last, in a supplementary model, we tested several control
variables: the count of crowdfunding campaign supporters, the
sum solicited during the campaign, and the campaign’s year of
occurrence. Furthermore, in the last two supplementary models
examined, we incorporated the platform utilized for funding
acquisition and the product classification as additional control
variables.

IV. RESULTS

To test our hypotheses, the information gathered from the
surveys was analyzed using a structural equation model. Testing

Fig. 1. Model tested.

a structural model with latent variables encompasses two prin-
cipal steps: initially, confirming the validity of the measurement
model, and subsequently, implementing the structural model.
SPSS 23 and AMOS 23 were used to perform the calculations.

A. Measurement Model’s Validation

The initial step we undertook was a confirmatory factor anal-
ysis, an approach deemed beneficial for validating the measure-
ment model. The fit indices, displayed in Table V, attest to the
goodness of the measurement model. As in our case, a good
model fit is indicated by a nonsignificant χ2 [97]. In addition, a
model is considered to have a good fit if the χ2/df ratio is less
than 3 [98], which is also observed in our case. Lastly, a good
fit is further evidenced by a comparative fit index (CFI) greater
than 0.90 and a Tucker–Lewis index (TLI) exceeding 0.95 [98].

We also acknowledged the potential for common method
variance (CMV) to introduce bias into the data. To evaluate this
risk, we utilized the single common method-factor approach as
recommended by Podsakoff et al. [99]. This procedure necessi-
tates the incorporation of a latent variable into the measurement
model for testing purposes. Each item was loaded onto its
respective theoretical construct as well as the newly developed
latent variable. The structural parameters were then evaluated
for both the model with and without the latent variable. In our
case, we can be confident that the bias has no effect on the results
as the measurement model with a latent variable performs worse
than the measurement model.

In Table VI, other psychometric are presented in detail the
composite reliability (CR), max reliability (MaxR(H)) were
assessed. Table VII elucidates the average variance extracted
(AVE) and the maximum shared variance (MSV), which facili-
tate the evaluation of the measurement model’s convergent and
discriminant validity. A construct exhibits substantial conver-
gent validity when its AVE value surpasses 0.5 [98]. Discrimi-
nant validity is established when the MSV) is consistently lower
than the AVE across all constructs [100].

B. Fitting the Structural Model

The results are displayed in Table VII, where, to verify the ro-
bustness of our findings, we illustrated various models tested; in
these models, we incorporated several control variables. Model
1, which was introduced in Section II and illustrated in Fig. 1,
demonstrates acceptable goodness-of-fit indices.

In model 1 HP1 is supported (β= 0.229; p<0.05) as presented
in Table VII. This means that green product codesign positively
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TABLE V
ASSESSMENT OF THE MEASUREMENT MODEL

TABLE VI
RELIABILITY AND VALIDITY RESULTS

TABLE VII
RESULTS OF THE STRUCTURAL MODELS TESTED

impacts the campaign’s success. Also, HP2 is supported (β =
0.324; p<0.000); thus, green market insights positively impacts
the campaign’s success. On the other hand, HP3 is not supported
in the tested model; this means that environmental legitimacy
obtained through the campaign does not impact the success of the
campaign. Finally, HP4 is also supported (β = 0.251; p<0.000),
meaning that the higher the development stage, the greater the
crowdfunding campaign’s success.

To ascertain the robustness of our findings, an additional
model (Model 2) also examined three control variables that
could affect the success of crowdfunding endeavors. The first
control variable, the number of backers, proved to be statistically
significant (β = 0.113; p < 0.1), exerting a positive effect on the
success of the crowdfunding campaign, corroborating findings
from other studies in this domain [e.g., 102]. In addition, the
second control variable, the funding goal set for the campaign,
was found to be statistically significant (β = –0.217; p < 0.1),
suggesting that higher financial targets are inversely related to
the campaign’s success. This finding aligns with prior research
[7] as well as more contemporary studies [27], [35]. Lastly, the
campaign’s year, also considered as a control variable, did not
have a statistically significant impact.

To further ascertain the robustness of our findings, we con-
ducted tests on two additional models (Model 3 and Model
4), examining the influence of the crowdfunding platform and

the types of sustainable products involved. Specifically, in
Model 3, we introduced two additional binary variables into
the equation—one for campaigns launched on Kickstarter and
the other for those on Indiegogo. Neither variable proved to
be statistically significant, and the model exhibited a poorer
fit compared to the first two models. In Model 4, we assessed
different product categories, including those using low-impact
materials, designed for longevity, recyclable, compostable or
biodegradable, efficiency-focused, and powered by renewable
sources. We generated a binary variable for each category and
included them in our model. The analysis indicated that products
using low-impact materials and those designed for longevity had
a statistically significant higher likelihood of campaign success.
However, the fit of Model 4 was unacceptable.

Finally, the moderating effects were determined using the
guidelines proposed by Cohen [102]. Recalling the HP5, it was
stated that the stage of development moderates the relationship
between green product codesign and the crowdfunding cam-
paign’s success. Fig. 2 suggests that the interaction term (β =
−0.112; p<0.05) is significant. HP5 is fully supported. Con-
versely, as depicted in Fig. 2, HP6 and HP7 are not supported. In
accordance with the methods of Aiken et al. [103], the data from
the path coefficients were utilized to illustrate the moderating
influence of the product development stage on the nexus between
green product co-design and the triumph of the crowdfunding
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Fig. 2. Interaction effect of stage of development between green product co-
design and the success of the crowdfunding campaign.

campaign, as in Fig. 2. The development stage dampens the
positive relationship between green product co-design and the
crowdfunding campaign’s success. In other terms, although both
low and high development stage projects benefit from high green
product co-design, the benefit is less substantial for the projects
that are at a high development stage compared to those at a low
development stage.

V. DISCUSSION

A. Implications for Theory

Our study results add to the body of research on the success of
crowdfunding initiatives, particularly those that examine green
crowdfunding campaigns [104], [105], [106].

The first contribution to the crowdfunding literature concerns
the importance of green product codesign in determining the
initiative’s success. Studies on electronic commerce platforms
indicate that online customer assessments significantly sway
consumer choices [107], as well as the triumph of crowdfunding
endeavors [108]. Nonetheless, in crowdfunding, supporters have
the ability to do more than merely offering reviews; indeed,
they may also contribute to product design. According to the
literature on innovation management, there is a solid correla-
tion between crowd suggestions and product commercialization
[109], [110]. Suggestions plays a crucial role in the product
development process, serving to identify issues and propose
solutions [111], and offering guidance on production techniques
[112]. This input is instrumental in enhancing the prospects of
success for crowdfunding campaigns. According to our find-
ings, suggestions could also aid in the codesign of the prod-
uct’s environmental characteristics, match functional product
requirements with environmental sustainability goals, and sug-
gest environmental aspects to address in product development,
all of which contribute to the success of the crowdfunding
initiative.

This outcome further enhances our understanding of green
product codesign in crowdfunding. It supports the findings of
Chan et al. [23], who suggest that emphasizing sustainability
in project communication can strengthen backer engagement,
thereby playing a significant role in the success of crowdfunding
campaigns.

Our research results, by emphasizing that the crowd can
provide helpful suggestions for how to improve the product by
incorporating relevant environmental improvements, contribute
not only to theoretical aspects but also to the debate about
the “wisdom of the crowd” [113]. The concept of collective
intelligence, or the “wisdom of the crowd” refers to the superior
problem-solving and decision-making abilities that emerge from
the aggregation of information from large groups of individu-
als, which often surpass the expertise of individual specialists
[113]. This phenomenon leverages the diverse insights of the
community, enabling the collective to identify more effective
solutions to challenges and resolve a greater array of prob-
lems than could be achieved by individuals alone, due to the
synergistic amplification of their collective knowledge [114].
Several scholars, including Lang et al. [115] and Yasar et al. [14],
have underscored the crucial role of social interplay between
entrepreneurs and the crowd in the course of crowdfunding en-
deavors. They have provided empirical evidence on the merit of
community suggestions, implying that backers and prospective
supporters demonstrate remarkable discernment in evaluating
and giving suggestions on products. Corsini and Frey [106]
proposed anecdotal evidence for the “environmental wisdom
of the crowd” and the empirical results of our study seem to
support such a capability. Consequently, the crowd transforms
into a proactive catalyst of change, possessing the ability to steer
the course of the crowdfunding campaign and wield persuasive
authority over the project creators. This is a timely result because
the crowd may assist project creators in aligning their campaigns
with the overall sustainable development goals [116], [117],
playing an essential societal role.

Regarding the moderation effect of the product development
stage on the relationships between green product codesign and
campaign success, our results confirm findings suggested by
general literature on product development; thus, contributing to
the literature about the role that customers might assume in new
product codesign [118], [119], [120]. Also, within the sphere
of crowdfunding, entrepreneurs in the initial phases of product
development stand to benefit significantly from suggestions,
potentially enhancing the success of their endeavors.

Our research underscores the critical role that acquiring green
market insights plays in the successful outcome of a campaign.
Our study adds to the body of knowledge on crowdsourcing
by focusing on a relatively new research line that investigates
the informational side of crowdfunding campaigns on the de-
mand side (i.e., project creators). Previous research indicates
that in some cases, project owners regarded the informational
component of crowdsourcing as equally, if not more, important
than the collection of funds [69]. The principal informational
benefit of reward-based crowdfunding lies in its function as
a test market, disclosing insights into the market potential of
novel products [104], [105], [121]. Indeed, project initiators
reap benefits irrespective of whether the contributions aid in
learning authentically about consumer predilections [122], or
pertain to the product’s environmental attributes. By carrying
out our empirical examination of the value of sustainability
information in crowdfunding for entrepreneurs, we augment
the scholarly corpus that posits project proprietors comprehend
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how to harness sustainability information obtained for steering
their crowdfunding ventures towards success. In the domain
of information economics and marketing, literature indicates
that pricing strategies function as indicators of quality in the
presence of incomplete information [50]. We contributed to
such literature underlining that green market insights could
also drive better pricing strategies in environmentally sustain-
able product development, allowing entrepreneurs to better
understand the market for their products and, for instance,
offer discounts, thus increasing the success probability of the
campaign.

This study’s results additionally enrich the scholarly under-
standing of crowdfunding and its role in establishing legit-
imacy. We show that increased environmental legitimacy in
crowdfunding environmentally friendly products does not affect
campaign success. These discoveries, while counterintuitive,
challenge earlier scholarship in this domain [60], further con-
tributing to a nuanced understanding of legitimacy within the
framework of crowdfunding. In a similar context, Chen [54]
unearthed a fascinating relationship: the triumph of a crowd-
funding campaign inversely corresponds to moral legitimacy,
signifying that socially and environmentally driven initiatives of-
ten face lesser success compared to their commercially focused
counterparts.

Our findings regarding environmental legitimacy align with
the perspectives offered by Petruzzelli et al. [12], who un-
derscore the distinct dynamics of sustainability-oriented cam-
paigns. They point out the unique motivations of backers in
these campaigns, which are influenced by a combination of
altruistic and normative reasons. This indicates that attaining
environmental legitimacy in crowdfunding campaigns might
necessitate aligning the campaign’s objectives with the deeper,
value-driven motivations of backers. This approach involves
addressing not only the tangible benefits but also the intangible,
value-based aspects of sustainable projects.

According to Lehner [59], the project’s underlying values
influence the crowdfunding campaign’s success. In our case,
the lack of statistical significance of environmental legitimacy
seems to imply that it takes time before public perceptions of
environmental legitimacy begin [123] and produce some kind of
beneficial effect on a company/crowdfunding project proposer.
Yang et al. [124] and Li et al. [125] corroborate across diverse
contexts that following the enactment of precise environmental
regulations, or when enterprises steer their operations toward
the creation of environmental or green innovations, the estab-
lishment of legitimacy and reputation demands patience. This
is primarily because surmounting stigma constitutes the initial
stride. As a result, it is reasonable to believe that complex con-
structs (such as environmental legitimacy) entail a longitudinal
dimension before spreading and influencing the course of action.
In a crowdfunding context, the duration of a campaign may be
quite short in order for environmental legitimacy to develop and
contribute to the campaign’s success.

Butticè et al. [29] highlight the varying impact of
environmental sustainability orientation across different
countries, which adds an important dimension to our discussion

on environmental legitimacy. Their findings imply that the
perception of environmental legitimacy in crowdfunding
campaigns might be significantly influenced by the broader
environmental context and cultural norms of different regions,
suggesting a nuanced approach to building and communicating
environmental legitimacy in line with regional expectations and
values.

B. Managerial Implications

Our findings suggest that environmental suggestions are crit-
ical to the campaign’s success. In such a case, a strategy for
further involving backers in the development of the product’s
environmental characteristics could be to offer the ability to
participate in product codesign of environmental aspects as a
prize in crowdfunding campaigns. This method has been deemed
as a best practice for financing other innovative products [126].
Furthermore, another managerial suggestion for campaign man-
agers could be to provide the most active supporter of the
campaign with an advisory board environmentally related role in
the company that promoted the campaign, thus recognizing their
knowledge contribution and further benefit in the development
of new products.

A significant result of our research from a managerial stand-
point is the interaction effect between the development stage and
green product codesign in influencing the success of the crowd-
funding campaign. In other words, while suggestions received
at a lower stage of development significantly impacts campaign
success, suggestions received at a later stage of development
has less of an impact. Thus, a suggestion for project managers
would be to be open to green product codesign practices in the
early stages of NPD but to avoid engaging in those suggestions
once the product is almost ready, as it may not contribute much
to the success of the initiative.

Our findings also suggest that crowdfunding platforms enable
the acquisition of green market insights, which is critical for
determining the success of the initiative. Platforms that leverage
crowd knowledge are becoming increasingly important in the
new internet economy. In such a framework, well-established
companies can rely more on such instruments as a strategy
to seek sustainability information in a creative and proactive
manner. Firms that meticulously heed the needs of green con-
sumers often exhibit heightened creativity in their offerings and
marketing tactics, potentially fostering eco-design innovations
across the enterprise.

In conclusion, certain managerial implications concerning
environmental legitimacy can be discerned. The attainment
of environmental legitimacy via crowdfunding campaigns that
employ a myriad of techniques and tools—such as videos,
comprehensive descriptions, links to external content—to relay
the project’s environmental facets, does not exert an influence on
the success of crowdfunding, as echoed by other studies [122].
In such a case, project creators could broaden the context of
communication, for example, by creating a narrative for the
sustainable materials used, the innovative sustainable production
process, or even by coupling the environmental message with
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other pro-social messages (e.g., preserving craftsmanship or her-
itage). Environmental legitimacy can also be obtained through
environmentally related certifications, which may serve as tools
to inform and educate stakeholders about a company’s activities
[127].

While this may be valid, requesting that crowdfunding plat-
forms like Kickstarter and Indiegogo validate the environmental
claims of the projects they host and offer certification could
conflict with their commercial objectives. Given these consider-
ations, a wise managerial suggestion might be to look for funding
on platforms that are more prosocially/environmentally oriented
(e.g., Ecocrowd, Oneplanetcrowd), as these platforms may be
better suited for leveraging on environmental legitimacy. For
example, the crowdfunding platform Ecocrowd emphasizes that
campaigns are currently being screened using a strict checklist
to determine the true sustainability of the product and avoid any
greenwashing activities [128]. Indeed, the lack of impact of envi-
ronmental legitimacy on crowdfunding success could also be due
to consumer skepticism regarding green product claims, which
often arises from concerns about greenwashing. In this context,
Corsini and Frey [9] demonstrated that backers and potential
backers appear to be adept at identifying greenwashed messages
in crowdfunding campaigns. This skepticism can lead backers
to question or dismiss the environmental legitimacy of cam-
paigns. This suggests that in addition to traditional legitimacy-
building strategies, campaign creators should also address and
mitigate potential skepticism to enhance the appeal of their
projects.

VI. CONCLUSION

Our research endeavors to enhance comprehension of green
crowdfunding initiatives, by probing into factors potentially in-
strumental in their success. This pursuit concurrently furthers the
evolution of an overarching theory on crowdfunding, a construct
yet to exist in its entirety as of now [31]. Our results indicate
that green product codesign, green market insights, and the
stage of development each positively influence the success of a
crowdfunding campaign. Conversely, environmental legitimacy
does not influence the success of the campaign. Finally, we
measured and assessed the development stage’s moderation over
the three others constructs tested in our study. We discovered
that the development stage, in particular, dampens the positive
relationship between green product co-design practices and
crowdfunding campaign success.

Although the significance of these outcomes is evident, certain
limitations warrant acknowledgment. Primarily, the analysis
hinges on a predefined set of keywords to pinpoint projects
on crowdfunding platforms that pertain to sustainability. These
terms were selected based on the pertinent literature on sustain-
able product design; however, there could be an inherent bias in
this method.

It is important to acknowledge that our study did not in-
corporate quantitative data from crowdfunding platforms to
independently validate our findings, as we prioritized respondent
anonymity to mitigate social desirability bias. Utilizing metrics
from these platforms, such as comments received from backers,

could have offered a more objective assessment of campaign
success. Future research would be enriched by employing a dual
approach that combines survey data with direct metrics from
crowdfunding platforms. This would offer a more comprehen-
sive and objective assessment of both campaign success and
environmental impact. Implementing this integrated method-
ology could significantly enhance the understanding of green
crowdfunding dynamics.

Closely related to the previously mentioned limitation, we
must also recognize that our study was primarily centered
on environmentally oriented backer interactions, and did not
include a broader spectrum of backer engagement variables.
This exclusion, such as overall engagement in the campaign
and social media interactions, may have limited our insights
into the factors driving crowdfunding success. Future research
could expand upon this by incorporating a more comprehensive
array of backer engagement variables. This should include not
only environmental feedback but also general social media
interactions and other non-environmental engagement factors.
Such an approach would provide a fuller understanding of the
diverse elements contributing to the success of crowdfunding
campaigns, particularly in the context of green crowdfunding
initiatives.

In addition, despite several measures taken to mitigate bias,
such as ensuring confidentiality and randomizing question
order, future quantitative studies could be enhanced by in-
corporating objective data to solidify the robustness of the
analyses and findings. Although the questionnaire was tested,
potential biases may still arise from the way measurements
were assessed and questions were framed for the partici-
pants. This may also extend to issues relating to individual
perceptions and memory. We must also recognize that the
comparison of successful to unsuccessful projects within the
reachable population and the final sample is proportionate.
However, the financial success rate of the respondents was
marginally higher than that of the overall population of green
campaigns.

Some limitations arise from our decision to utilize structural
equation modeling. Primarily, structural equation modeling as-
sumes linear relationships between variables, which may not
effectively represent the complex, nonlinear dynamics often
observed in real-world scenarios. Future research could ben-
efit from employing alternative approaches, such as nonlinear
structural equation mixture models, to capture these dynamics
more accurately.

Furthermore, structural equation modeling’s effectiveness is
closely tied to sample sizes, necessitating a cautious inter-
pretation of findings. This limitation highlights the need to
view SEM results as one of several potential interpretations
of the data. In this regard, future studies could consider in-
tegrating both qualitative and quantitative methods to gain
a more comprehensive understanding of the connections be-
tween specific factors and the success of green crowdfunding
initiatives.

In addition, we believe that the platforms used by those
projects (Kickstarter and Indiegogo) may have an impact on our
results. Evaluating the impact of environmental legitimacy on
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the success of crowdfunding projects on platforms with a pro-
social/environmental orientation could attract more purpose-
driven initiatives, potentially leading to different results [129].
Specialized crowdfunding platforms dedicated to green initia-
tives may offer enhanced support to campaigners in leverag-
ing crowdfunding’s potential for green entrepreneurship. This
could encompass assistance with co-design mechanisms as well
as effective communication of environmental information to
prospective backers. As a result, we request additional research
into how green products are funded on other crowdfunding
platforms.

Finally, further research could adopt an additional theoret-
ical lens to investigate the topic. For instance, several studies
have used the signaling theory as the backbone (e.g., [130]).
Future research, grounding on the signaling theory, could, for
instance, assess if, depending on the development stage, the
potential backer perceives the environmental signals differently
and if environmental legitimation implies that the project trans-
mits quality signals to potential funders.

APPENDIX I

ROTATED FACTOR MATRIX

APPENDIX II

DESCRIPTIVE STATISTICS OF THE ITEMS USED IN THE STUDY
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projects: Analysis of factors influencing the success of crowdfund-
ing campaigns,” Int. J. Entrepreneurial Behav. Res., vol. 27, no. 2,
pp. 547–566, 2021.

[31] A. Böckel, J. Hörisch, and I. Tenner, “A systematic literature review
of crowdfunding and sustainability: Highlighting what really matters,”
Manage. Rev. Quart., vol. 71, pp. 433–453, 2021.

[32] P. Wehnert and M. Beckmann, “Crowdfunding for a sustainable future: A
systematic literature review,” IEEE Trans. Eng. Manage., vol. 70, no. 9,
pp. 3100–3115, Sep. 2023.

[33] L. Mastrangelo, S. Cruz-Ros, and M.-J. Miquel-Romero, “Crowdfunding
success: The role of co-creation, feedback, and corporate social respon-
sibility,” Int. J. Entrepreneurial Behav. Res., vol. 26, no. 3, pp. 449–466,
2019, doi: 10.1108/IJEBR-06-2019-0391.

[34] S. Siebeneicher and C. Bock, “Sustainable aim and personal gain? How
sustainable value affects the relation between personal value and crowd-
funding success,” Technological Forecasting Social Change, vol. 183,
2022, Art. no. 121938.

[35] J. P. Berns, Y. Jia, and M. Gondo, “Crowdfunding success
in sustainability-oriented projects: An exploratory examination of
the crowdfunding of 3D printers,” Technol. Soc., vol. 71, 2022,
Art. no. 102099.

[36] G. Calic and E. Mosakowski, “Kicking off social entrepreneurship: How
a sustainability orientation influences crowdfunding success,” J. Manage.
Stud., vol. 53, no. 5, pp. 738–767, 2016.

[37] M. Beier and K. Wagner, “Crowdfunding success of Tourism projects—
evidence from Switzerland,” Nov. 8, 2014, doi: 10.2139/ssrn.2520925.

[38] T. Xu, “Learning from the crowd: The feedback value of crowdfunding,”
Sep. 30, 2018, doi: 10.2139/ssrn.2637699.

[39] M. A. Stanko and D. H. Henard, “Toward a better understanding of crowd-
funding, openness and the consequences for innovation,” Res. Policy,
vol. 46, no. 4, pp. 784–798, Apr. 2017, doi: 10.1016/j.respol.2017.02.003.

[40] T. Zhang, C. Lu, E. Torres, and P.-J. Chen, “Engaging customers in value
co-creation or co-destruction online,” J. Serv. Marketing, vol. 32, no. 1,
pp. 57–69, 2018.

[41] P. Galuszka and B. Brzozowska, “Crowdfunding: Towards a redefinition
of the artist’s role – the case of MegaTotal,” Int. J. Cultural Stud., vol. 20,
no. 1, pp. 83–99, 2017, doi: 10.1177/1367877915586304.

[42] N. Wang, Q. Li, H. Liang, T. Ye, and S. Ge, “Understanding the
importance of interaction between creators and backers in crowdfund-
ing success,” Electron. Commerce Res. Appl., vol. 27, pp. 106–117,
2018.

[43] S. Pauliuk, M. Koslowski, K. Madhu, S. Schulte, and S. Kilchert, “Co-
design of digital transformation and sustainable development strategies—
What socio-metabolic and industrial ecology research can contribute,” J.
Cleaner Prod., vol. 343, 2022, Art. no. 130997.

[44] J. Moussavou, “The absorptive capacity of Fintechs by banks: The case
of crowdfunding,” Gestion 2000, vol. 37, no. 3, pp. 11–12, 2019.

[45] G. K. Ahlers, D. Cumming, C. Günther, and D. Schweizer, “Signaling
in equity crowdfunding,” Entrepreneurship Theory Pract., vol. 39, no. 4,
pp. 955–980, 2015.

[46] A. Sayedi and M. Baghaie, “Crowdfunding as marketing tool,” Working
Paper, University of Washington, USA, 2017. [Online]. Available: https:
//papers.ssrn.com/sol3/papers.cfm?abstract_id=2938183

[47] M. Beier, S. Früh, and C. Jäger, “Reward-based crowdfunding as a
marketing tool for established SMEs: A multi case study,” Feb. 19, 2019,
doi: 10.2139/ssrn.3338084.

[48] W. Drover, M. S. Wood, and A. Zacharakis, “Attributes of an-
gel and crowdfunded investments as determinants of VC screen-
ing decisions,” Entrepreneurship Theory Pract., vol. 41, pp. 323–347,
2017.

https://dx.doi.org/10.1016/j.jclepro.2016.04.051
https://dx.doi.org/10.1016/j.jbusres.2020.08.001
https://dx.doi.org/10.1016/j.jclepro.2015.05.046
https://dx.doi.org/10.1016/j.jbusvent.2013.06.005
https://dx.doi.org/10.1007/978-3-319-18017-5_3
https://dx.doi.org/10.1007/s10660-021-09509-5
https://dx.doi.org/10.2139/ssrn.2437786
https://dx.doi.org/10.1016/j.techfore.2018.10.002
https://dx.doi.org/10.1016/j.techfore.2018.12.011
https://dx.doi.org/10.1016/j.jbusres.2021.09.032
https://dx.doi.org/10.1016/j.jbusres.2022.05.012
https://dx.doi.org/10.1080/10864415.2016.1319233
https://dx.doi.org/10.1109/TEM.2023.3296018
https://dx.doi.org/10.1109/TEM.2023.3296018
https://dx.doi.org/10.1016/j.iref.2022.02.020
https://dx.doi.org/10.1108/JFMM-03-2021-0068
https://dx.doi.org/10.1016/j.jbusres.2019.07.037
https://dx.doi.org/10.1007/s10551-021-04942-w
https://dx.doi.org/10.1016/j.bushor.2016.11.003
https://dx.doi.org/10.1108/IJEBR-06-2019-0391
https://dx.doi.org/10.2139/ssrn.2520925
https://dx.doi.org/10.2139/ssrn.2637699
https://dx.doi.org/10.1016/j.respol.2017.02.003
https://dx.doi.org/10.1177/1367877915586304
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2938183
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2938183
https://dx.doi.org/10.2139/ssrn.3338084


CORSINI et al.: GREEN CROWDFUNDING: AN EMPIRICAL STUDY OF SUCCESS FACTORS 7667

[49] V. Babich, S. Marinesi, and G. Tsoukalas, “Does crowdfunding benefit
entrepreneurs and venture capital investors?,” Manuf. Serv. Operations
Manage., vol. 23, no. 2, pp. 508–524, 2021.

[50] P. Roma, A. M. Petruzzelli, and G. Perrone, “From the crowd to the
market: The role of reward-based crowdfunding performance in attracting
professional investors,” Res. Policy, vol. 46, no. 9, pp. 1606–1628, 2017.

[51] P. Roma, M. Vasi, and C. Kolympiris, “On the signaling effect of
reward-based crowdfunding: (When) do later stage venture capitalists
rely more on the crowd than their peers,” Res. Policy, vol. 50, no. 6,
2021, Art. no. 104267.

[52] S. Ryu, K. Kim, and J. Hahn, “Crowdfunding success effects on financing
outcomes for startups: A signaling theory perspective,” Working Paper,
2019. [Online]. Available: https://ssrn.com/abstract=2938285

[53] S. Banerjee and I. Bose, “An attractive proposition? Persuading retail
consumers to prefer reward-based crowdfunding for owning upcoming
technologies,” Inf. Manage., vol. 59, no. 6, 2022, Art. no. 103663.

[54] W. D. Chen, “Crowdfunding: Different types of legiti-
macy,” Small Bus. Econ., vol. 60, no. 1, pp. 245–263, 2022,
doi: 10.1007/s11187-022-00647-0.

[55] M. C. Suchman, “Managing legitimacy: Strategic and institutional ap-
proaches,” Acad. Manage. Rev., vol. 20, no. 3, pp. 571–610, 1995,
doi: 10.5465/amr.1995.9508080331.

[56] B. E. Ashforth and B. W. Gibbs, “The double-edge of organiza-
tional legitimation,” Org. Sci., vol. 1, no. 2, pp. 177–194, 1990,
doi: 10.1287/orsc.1.2.177.

[57] R. S. Rao, R. K. Chandy, and J. C. Prabhu, “The fruits of legitimacy: Why
some new ventures gain more from innovation than others,” J. Marketing,
vol. 72, no. 4, pp. 58–75, 2008, doi: 10.1509/jmkg.72.4.058.

[58] J. Hall, S. V. Matos, and M. J. C. Martin, “Innovation pathways at
the base of the pyramid: Establishing technological legitimacy through
social attributes,” Technovation, vol. 34, no. 5, pp. 284–294, 2014,
doi: 10.1016/j.technovation.2013.12.003.

[59] O. M. Lehner, “Crowdfunding social ventures: A model and re-
search agenda,” Venture Capital, vol. 15, no. 4, pp. 289–311, 2013,
doi: 10.1080/13691066.2013.782624.

[60] D. Frydrych, A. J. Bock, T. Kinder, and B. Koeck, “Ex-
ploring entrepreneurial legitimacy in reward-based crowd-
funding,” Venture Capital, vol. 16, no. 3, pp. 247–269, 2014,
doi: 10.1080/13691066.2014.916512.

[61] O. M. Lehner and A. Nicholls, “Social finance and crowdfunding for
social enterprises: A public–private case study providing legitimacy
and leverage,” Venture Capital, vol. 16, no. 3, pp. 271–286, 2014,
doi: 10.1080/13691066.2014.925305.

[62] J. Wind and V. Mahajan, “Issues and opportunities in new product
development: An introduction to the special issue,” J. Marketing Res.,
vol. 34, no. 1, pp. 1–12, 1997.

[63] Booz, Allen & Hamilton, New Products Management for the 1980s. New
York, NY, USA: Booz, Allen Hamilton, 1982.

[64] V. Krishnan and K. T. Ulrich, “Product development decisions: A review
of the literature,” Manage. Sci., vol. 47, no. 1, pp. 1–21, 2001.

[65] T. J. Marion and S. K. Fixson, “The transformation of the innovation
process: How digital tools are changing work, collaboration, and organi-
zations in new product development,” J. Product Innov. Manage., vol. 38,
no. 1, pp. 192–215, 2021.

[66] R. G. Cooper and E. J. Kleinschmidt, “New product success factors:
A comparison of ‘kills’ versus successes and failures,” R&D Manage.,
vol. 20, no. 1, pp. 47–63, 1990.

[67] R. G. Cooper, Winning at New Products: Creating Value Through Inno-
vation. New York, NY, USA: Basic Books, 2011.

[68] R. G. Cooper and A. F. Sommer, “The agile-stage-gate hybrid
model: A promising new approach and a new research opportu-
nity,” J. Product Innov. Manage., vol. 33, no. 5, pp. 513–526, 2016,
doi: 10.1111/jpim.12314.

[69] E. M. Gerber and J. Hui, “Crowdfunding: Motivations and deterrents
for participation,” Assoc. Comput. Machinery Trans. Comput.-Human
Interact., vol. 20, no. 6, pp. 1–32, 2013.

[70] H. Ernst, W. D. Hoyer, and C. Rübsaamen, “Sales, marketing, and
research-and-development cooperation across new product development
stages: Implications for success,” J. Marketing, vol. 74, no. 5, pp. 80–92,
2010.

[71] J. Kim and D. Wilemon, “Focusing the fuzzy front–end in new product
development,” R&D Manage., vol. 32, no. 4, pp. 269–279, 2002.

[72] X. Guan and Y. J. Chen, “Timing of information acquisition in a compet-
itive environment,” Nav. Res. Logistics, vol. 63, no. 1, pp. 3–22, 2016.

[73] E. Veldhuizen, E. J. Hultink, and A. Griffin, “Modeling market informa-
tion processing in new product development: An empirical analysis,” J.
Eng. Technol. Manage., vol. 23, no. 4, pp. 353–373, 2006.

[74] R. A. Kok, B. Hillebrand, and W. G. Biemans, “What makes product
development market oriented? Towards a conceptual framework,” Int. J.
Innov. Manage., vol. 7, no. 2, pp. 137–162, 2003.

[75] H. S. Jones and W. Moncur, “A mixed-methods approach to understand-
ing funder trust and due diligence processes in online crowdfunding
investment,” Assoc. Comput. Machinery Trans. Social Comput., vol. 3,
no. 1, pp. 1–29, 2020.

[76] S. Huang, D. Pickernell, M. Battisti, and T. Nguyen, “Signalling en-
trepreneurs’ credibility and project quality for crowdfunding success:
Cases from the Kickstarter and Indiegogo environments,” Small Bus.
Econ., vol. 58, pp. 1801–1821, 2021.

[77] C. Lagazio and F. Querci, “Exploring the multi-sided nature of crowd-
funding campaign success,” J. Bus. Res., vol. 90, pp. 318–324, 2018.

[78] Webrobots, “Kickstarter datasets and Indegogo datasets,” 2020. Ac-
cessed: Jan. 2, 2021. [Online]. Available: https://webrobots.io/projects/-
datasets

[79] S. Yu, S. Johnson, C. Lai, A. Cricelli, and L. Fleming, “Crowdfunding
and regional entrepreneurial investment: An application of the Crowd-
Berkeley database,” Res. Policy, vol. 46, no. 10, pp. 1723–1737, 2017.

[80] M. J. Ryoba, S. Qu, and Y. Zhou, “Feature subset selection for predicting
the success of crowdfunding project campaigns,” Electron. Markets,
vol. 31, pp. 671–684, 2021.

[81] H. Herring and R. Roy, “Technological innovation, energy efficient
design and the rebound effect,” Technovation, vol. 27, no. 4, pp. 194–203,
2007.

[82] V. Jayaraman, “Production planning for closed-loop supply chains with
product recovery and reuse: An analytical approach,” Int. J. Prod. Res.,
vol. 44, no. 5, pp. 981–998, 2006.

[83] W. McDonough and M. Braungart, Cradle to Cradle: Remaking the Way
We Make Things. Berkeley, CA, USA: North Point Press, 2010.

[84] A. Mestre and T. Cooper, “Circular product design. A multiple loops life
cycle design approach for the circular economy,” Des. J., vol. 20, no. 1,
pp. S1620–S1635, 2017.

[85] D. A. Dillman, Mail and Internet Surveys: The Tailored Design Method–
2007 Update With New Internet, Visual, and Mixed-Mode Guide. Hobo-
ken, NJ, USA: Wiley, 2011.

[86] A. J. Nederhof, “Methods of coping with social desirability bias: A
review,” Eur. J. Social Psychol., vol. 15, no. 3, pp. 263–280, 1985,
doi: 10.1002/ejsp.2420150303.

[87] T. R. Hinkin, “A review of scale development practices in the study of
organizations,” J. Manage., vol. 21, no. 5, pp. 967–988, 1995.

[88] T. R. Hinkin, “Scale development principles and practices,” Res. Org.,
Found. Methods Inquiry, vol. 1, pp. 161–179, 2005.

[89] H. Forbes, J. Han, and D. Schaefer, “Using crowdfunding as part of
the product development process,” in Proc. Des. Soc.: Des. Conf., 2020,
vol. 1, pp. 1245–1254.

[90] A. Moisseyev, “Crowdfunding as a marketing tool,” Social Media Today,
2013. [Online]. Available: https://www.socialmediatoday.com/content/
crowdfunding-marketing-tool

[91] T. E. Brown, E. Boon, and L. F. Pitt, “Seeking funding in order to
sell: Crowdfunding as a marketing tool,” Bus. Horiz., vol. 60, no. 2,
pp. 189–195, 2017, doi: 10.1016/j.bushor.2016.11.004.

[92] J. Drury and C. Stott, “Contextualising the crowd in contemporary social
science,” Contemporary Social Sci., vol. 6, no. 3, pp. 275–288, 2011.

[93] C. C. Chu, Y. F. Cheng, F. S. Tsai, S. B. Tsai, and K. H. Lu, “Open in-
novation in crowdfunding context: Diversity, knowledge, and networks,”
Sustainability, vol. 11, 2019, Art. no. 180.

[94] M. J. Quero, R. Ventura, and C. Kelleher, “Value-in-context in crowd-
funding ecosystems: How context frames value co-creation,” Serv. Bus.,
vol. 11, pp. 405–425, 2017.

[95] T. H. Allison, B. C. Davis, J. C. Short, and J. W. Webb, “Crowdfunding
in a prosocial microlending environment: Examining the role of intrinsic
versus extrinsic cues,” Entrepreneurship Theory Pract., vol. 39, no. 1,
pp. 53–73, 2015.

[96] P. T. Lam and A. O. Law, “Crowdfunding for renewable and sustain-
able energy projects: An exploratory case study approach,” Renewable
Sustain. Energy Rev., vol. 60, pp. 11–20, 2016.

[97] P. Barrett, “Structural equation modelling: Adjudging model fit,” Pers.
Individual Differences, vol. 42, no. 5, pp. 815–824, 2007.

[98] J. F. Hair, W. C. Black, B. J. Babin, R. E. Anderson, and R. L. Tatham,
“Multivariate data analysis,” New Jersey, vol. 5, no. 3, pp. 207–219, 1998.

https://ssrn.com/abstract=2938285
https://dx.doi.org/10.1007/s11187-022-00647-0
https://dx.doi.org/10.5465/amr.1995.9508080331
https://dx.doi.org/10.1287/orsc.1.2.177
https://dx.doi.org/10.1509/jmkg.72.4.058
https://dx.doi.org/10.1016/j.technovation.2013.12.003
https://dx.doi.org/10.1080/13691066.2013.782624
https://dx.doi.org/10.1080/13691066.2014.916512
https://dx.doi.org/10.1080/13691066.2014.925305
https://dx.doi.org/10.1111/jpim.12314
https://webrobots.io/projects/-datasets
https://webrobots.io/projects/-datasets
https://dx.doi.org/10.1002/ejsp.2420150303
https://www.socialmediatoday.com/content/crowdfunding-marketing-tool
https://www.socialmediatoday.com/content/crowdfunding-marketing-tool
https://dx.doi.org/10.1016/j.bushor.2016.11.004


7668 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 71, 2024

[99] P. M. Podsakoff, S. B. MacKenzie, J.-Y. Lee, and N. P. Podsakoff,
“Common method biases in behavioral research: A critical review of
the literature and recommended remedies,” J. Appl. Psychol., vol. 88,
no. 5, 2003, Art. no. 879.

[100] C. Fornell and D. F. Larcker, “Structural equation models with unob-
servable variables and measurement error: Algebra and statistics,” J.
Marketing Res., vol. 18, no. 3, pp. 382–388, 1981.

[101] H. Zhang and W. Chen, “Crowdfunding technological innovations: Inter-
action between consumer benefits and rewards,” Technovation, vol. 84,
pp. 11–20, 2019.

[102] J. Cohen, Statistical Power Analysis for the Behavioral Sciences.
Evanston, IL, USA: Routledge, 2013.

[103] L. S. Aiken, S. G. West, and R. R. Reno, Multiple Regression: Testing
and Interpreting Interactions. Newbury Park, CA, USA: Sage, 1991.

[104] S. Testa, P. Roma, M. Vasi, and S. Cincotti, “Crowdfunding as a tool to
support sustainability-oriented initiatives: Preliminary insights into the
role of product/service attributes,” Bus. Strategy Environ., vol. 29, no. 2,
pp. 530–546, 2020.

[105] P. Roma, M. Vasi, S. Testa, and G. Perrone, “Environmental sustainability
orientation, reward-based crowdfunding, and venture capital: The medi-
ating role of crowdfunding performance for new technology ventures,”
IEEE Trans. Eng. Manage., vol. 70, no. 9, pp. 3198–3212, Sep. 2023.

[106] F. Corsini and M. Frey, “Crowdfunding sustainable products with the
product search matrix: Niche markets vs. mass markets,” Electron. Com-
merce Res., Jan. 2023, doi: 10.1007/s10660-023-09674-9.

[107] R. Filieri, “What makes online reviews helpful? A diagnosticity-adoption
framework to explain informational and normative influences in e-
WOM,” J. Bus. Res., vol. 68, no. 6, pp. 1261–1270, 2015.

[108] S. Bi, Z. Liu, and K. Usman, “The influence of online information on
investing decisions of reward-based crowdfunding,” J. Bus. Res., vol. 71,
pp. 10–18, 2017.

[109] V. Butticè and D. Noonan, “Active backers, product commercialisation
and product quality after a crowdfunding campaign: A comparison be-
tween first-time and repeated entrepreneurs,” Int. Small Bus. J., vol. 38,
no. 2, pp. 111–134, 2020.

[110] D. Mahr, A. Lievens, and V. Blazevic, “The value of customer cocreated
knowledge during the innovation process,” J. Product Innov. Manage.,
vol. 31, no. 3, pp. 599–615, 2014.

[111] F. Di Pietro, A. Prencipe, and A. Majchrzak, “Crowd equity investors: An
underutilized asset for open innovation in startups,” California Manage.
Rev., vol. 60, no. 2, pp. 43–70, 2018, doi: 10.1177/0008125617738260.

[112] M.-H. Hsieh and K.-H. Tsai, “Technological capability, so-
cial capital and the launch strategy for innovative products,”
Ind. Marketing Manage., vol. 36, no. 4, pp. 493–502, 2007,
doi: 10.1016/j.indmarman.2006.01.002.

[113] J. Surowiecki, The Wisdom of Crowds: Why the Many Are Smarter
Than the Few and How Collective Wisdom Shapes Business, Economies,
Societies and Nations. New York, NY, USA: Doubleday & Co., 2004.

[114] K. S. Al-Omoush, M. Orero-Blat, and D. Ribeiro-Soriano, “The role of
sense of community in harnessing the wisdom of crowds and creating
collaborative knowledge during the COVID-19 pandemic,” J. Bus. Res.,
vol. 132, pp. 765–774, 2021.

[115] M. Lang, N. Bharadwaj, and C. A. Di Benedetto, “How crowdsourcing
improves prediction of market-oriented outcomes,” J. Bus. Res., vol. 69,
no. 10, pp. 4168–4176, 2016.

[116] M. J. Kim and C. M. Hall, “Do perceived risk and intervention affect
crowdfunder behavior for the sustainable development goals? A model of
goal-directed behavior,” J. Cleaner Prod., vol. 311, 2021, Art. no. 127614,
doi: 10.1016/j.jclepro.2021.127614.

[117] M. J. Kim and C. M. Hall, “Do value-attitude-behavior and personality af-
fect sustainability crowdfunding initiatives?,” J. Cleaner Prod., vol. 280,
2021, Art. no. 111827, doi: 10.1016/j.jenvman.2020.111827.

[118] M. A. Kaulio, “Customer, consumer and user involvement in product
development: A framework and a review of selected methods,” Total
Qual. Manage., vol. 9, no. 1, pp. 141–149, 1998.

[119] J. Majava, J. Nuottila, H. Haapasalo, and K. M. Law, “Customer needs
in market-driven product development: Product management and R&D
standpoints,” Technol. Investment, vol. 5, pp. 16–25, 2014.

[120] S. Djelassi and I. Decoopman, “Customers’ participation in product
development through crowdsourcing: Issues and implications,” Ind. Mar-
keting Manage., vol. 42, no. 5, pp. 683–692, 2013.

[121] P. Roma, E. Gal-Or, and R. R. Chen, “Reward-based crowdfunding
campaigns: Informational value and access to venture capital,” Inf. Syst.
Res., vol. 46, no. 9, pp. 1606–1628, 2018.

[122] G. Chemla and K. Tinn, “Learning through crowdfunding,” Manage. Sci.,
vol. 66, no. 5, pp. 1783–1801, 2020, doi: 10.1287/mnsc.2018.3278.

[123] C. Deegan, M. Rankin, and J. Tobin, “An examination of the corporate
social and environmental disclosures of BHP from 1983-1997: A test of
legitimacy theory,” Accounting, Auditing Accountability J., vol. 15, no. 3,
pp. 312–343, 2002.

[124] J. Yang, L. Liu, and C. Yin, “A non-linear decision model for green
crowdfunding project success: Evidence from China,” Int. J. Environ.
Res. Public Health, vol. 16, no. 2, 2019, Art. no. 187.

[125] D. Li, M. Huang, S. Ren, X. Chen, and L. Ning, “Environmental legiti-
macy, green innovation, and corporate carbon disclosure: Evidence from
CDP China 100,” J. Bus. Ethics, vol. 150, no. 4, pp. 1089–1104, 2018,
doi: 10.1007/s10551-016-3187-6.

[126] C. Thürridl and B. Kamleitner, “What goes around comes around?
Rewards as strategic assets in crowdfunding,” California Manage. Rev.,
vol. 58, no. 2, pp. 88–110, 2016, doi: 10.1525/cmr.2016.58.2.88.

[127] K. Djupdal and P. Westhead, “Environmental certification as a buffer
against the liabilities of newness and smallness: Firm performance ben-
efits,” Int. Small Bus. J., vol. 33, no. 2, pp. 148–168, 2015.

[128] V. M. Dräger, “Deutschlands nachhaltigste produkt-suchmaschine,”
EcoCrowd, 2022. [Online]. Available: https://www.ecocrowd.de/
projekte/deutschlands-nachhaltigste-produkt-suchmaschine/

[129] C. Rey, M. Bastons, and P. Sotok, Purpose-Driven Organizations: Man-
agement Ideas for a Better World. Berlin, Germany: Springer, 2019.

[130] N. Steigenberger and H. Wilhelm, “Extending signaling theory to rhetor-
ical signals: Evidence from crowdfunding,” Org. Sci., vol. 29, no. 3,
pp. 529–546, 2018.

Filippo Corsini is a Researcher in Sustainabil-
ity Management with the Institute of Management,
Scuola Superiore Sant’Anna, Pisa, Italy. His research
has been published in Technological Forecasting and
Social Change, Journal of Cleaner Production, Busi-
ness Strategy and the Environment among others. His
research interests include business and environmental
management, in particular with regard to extended
producer responsibility and crowdfunding.

Francesco P. Appio is a Full Professor of Innovation
at Paris School of Business, Paris, France. He has
recently been appointed as a member of the Edito-
rial Board for the journals like Journal of Product
Innovation Management, Technological Forecasting
and Social Change, and IEEE TRANSACTIONS ON

ENGINEERING MANAGEMENT. His research has been
published in Journal of Product Innovation Man-
agement, Long Range Planning, Technological Fore-
casting and Social Change, International Journal of
Production Research, Industrial Marketing Manage-

ment, among others. His research interests include the impact of the digital
transformation on innovation at multiple levels (ecosystems, city, organization,
teams), taking into account different perspectives such as sustainability, socio-
technical systems, technological change, and innovation capabilities.

Marco Frey is a Full Professor of Management with
the Scuola Superiore Sant’Anna, Pisa, Italy. He is
the coordinator of research projects on environmental
management, energy economics and management,
corporate social responsibility, industrial clusters, en-
vironmental innovation, local sustainability, supply
chain management and green procurement. More-
over, he is the Chairman of the UN Global Compact
Italian Network, a member of several committees at
Minister of Environment, a member of the Sevilla
TWG for the IPPC implementation in the food and

drink sector, and a coordinator of many projects founded by the European
Commission about environmental and CSR management systems.

https://dx.doi.org/10.1007/s10660-023-09674-9
https://dx.doi.org/10.1177/0008125617738260
https://dx.doi.org/10.1016/j.indmarman.2006.01.002
https://dx.doi.org/10.1016/j.jclepro.2021.127614
https://dx.doi.org/10.1016/j.jenvman.2020.111827
https://dx.doi.org/10.1287/mnsc.2018.3278
https://dx.doi.org/10.1007/s10551-016-3187-6
https://dx.doi.org/10.1525/cmr.2016.58.2.88
https://www.ecocrowd.de/projekte/deutschlands-nachhaltigste-produkt-suchmaschine/
https://www.ecocrowd.de/projekte/deutschlands-nachhaltigste-produkt-suchmaschine/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


