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Abstract: This article aims to target the key factors that could positively affect crowdfunding success
for green products in order to promote crowdfunding efficiency and green supply chain management.
Methods: Data were collected through expert interviews and questionnaires and then processed
through analytic hierarchy process (AHP) analysis. Statistical tool: This study used Expert Choice as
the software for AHP analysis. Sampling: There were 20 participants (20 effective) in pretesting and
30 (23 effective) in formal testing. Participants were followers of green products in Taiwan. Results:
(1) Twenty-four factors were abstracted to form the final construct; (2) the 24 key factors could be
divided into 2 hierarchies, with 5 primary factors and 19 secondary factors; (3) among the 5 primary
factors, “green diversified context” was the most influential; (4) among the 19 secondary factors,
“product material is safe and non-toxic” was the most important. Conclusions: Funders would be
likely to finance green products on crowdfunding platforms if these products fit the 24 key factors in
orders. Implications: This research contributes to product life cycle theory and crowdfunding theory
and practically improves the sustainability of green products.

Keywords: success key factor; product life cycle; public demands; sustainable crowdfunding; green
supply chain management

1. Introduction
1.1. Background

Globally, the current COVID-19 pandemic is promoting a rethinking of environmental
consciousness [1-3] and green consumption behavior [1,4]. Along with an increase in public
awareness of health [5], environmental consciousness [6], sustainable consumption [7], and
social responsibility [8], consumers tend to pay more attention to environmentally friendly
green products [9,10].

Compared with traditional products, green products cater more to environmental
impacts [10,11], consume lower energy and resources [12,13], exert fewer environmental
impacts and risks [12,14], and prevent waste generation during the early product design
phase [12]. These objectives align with the concept of the United Nations sustainable
development goals (SDG) [15], that is, green products echo the green trend in society and
conform to the needs of our time.

However, the promotion of green products potentially faces two obstacles. (1) Green
products often have higher prices than general products due to their green attributes [16],
which may negatively affect public purchasing willingness and further green industry de-
velopment, especially in an economic slowdown due to the pandemic; (2) A corresponding
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lack of funding in the pandemic might be a barrier to developing environmentally friendly
projects, particularly related to the development of new products [17].

Under these circumstances, this study examines crowdfunding for green products as
an option to solve the aforementioned challenges. As a recognized method of financing
ecological projects, crowdfunding has achieved a higher success rate than other ideas
funded online [18]. Specifically, on the demand side, crowdfunding for green products
can quickly obtain and respond to the requirements of targeted and affordable consumers,
while on the supply side, crowdfunding provides access for innovative companies to obtain
required capital for the production and manufacturing of new green products. Moreover,
crowdfunding has been seen as an influential business model during the pandemic [19-22].

Additional questions for investigation include determining which factors are crucial
for the successful crowdfunding of green products. Among these factors, which are the
most influential for the sustainable development of crowdfunding? Abundant research has
studied the factors contributing to crowdfunding success over the past decade, but few
studies have focused on the target category of green products. Thus, little is known about
the factors influencing successful crowdfunding for green products, leaving a gap in theory
in the green industry on targeting key factors in crowdfunding practice for green products.

1.2. Purpose

Considering current business trends, industrial demand, and consumers’ preferences,
this study aims to investigate the sustainability of crowdfunding for green products through
two clear goals:

(1) Based on the product life cycle concept, this study aims to develop a construct of key
factors that could affect crowdfunding success for green products.

(2) Focusing on public demand, this work aims to clarify the priority ranking of the key
factors in corresponding construct hierarchies.

1.3. Scope

o  Type of crowdfunding: This study focuses on reward-based online crowdfunding.
Specifically, in this paper, individuals financially support projects related to green
products through online platforms, where backers are rewarded with tangible products
rather than receiving the money back.

e  Research location: This study was conducted in Taiwan, which provides a proper
research context. Taiwan was once the most prosperous economic region in Asia,
but its rapid industrialization generated numerous environmental problems [23],
causing heated discussions of sustainable development. Regarding theory, green
management [24], green products [25], green brands [26], and green design [27] were
previously researched. Practically, Taiwan implemented sustainability measures,
including Green Building Material Labels [28], the Taiwan Green-Mark [29], and a
plastic products restriction policy [30]. Recently, crowdfunding has attracted public
attention in Taiwan and generated corresponding platforms [31,32]. Therefore, the
research location provided sufficient geographic and social bases for this study.

e  Research perspective: This study considers two aspects when targeting key factors:
product life cycle and public demand. The product life cycle is the core concept
behind green products because the meaning of “green” manifests in each step of the
product life cycle, including processes such as design, production, and marketing [33].
Regarding public demand, it is essential for the success of crowdfunding through
online platforms, and the success largely depends on the financial support of donors.
Thus, the crowdfunding process is a mirror reflecting public interest, preferences, and
expectations [31,34].

e  Research sample: This study obtained public feedback and expert judgment as
databases. Nearly 50 participants were young people (18-39 years old) with a higher
education level (college education and above), and they were followers of green prod-
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ucts. The five experts were professionals from both academia and industry who had
related research or practical experience.

1.4. Scheme

This paper is divided into six sections. Section 1 introduces the background, purpose,
and scope of the study. Section 2 reviews the theoretical literature on green product elements
and crowdfunding factors, and also proposes hypotheses. Section 3 presents the research
process and methods in detail. Section 4 elaborates and illustrates the results in response to
the two research goals. Section 5 discusses the results theoretically and practically. Finally,
Section 6 provides conclusions and offers suggestions for future research.

2. Literature Review
2.1. Elements of Green Products

As a tangible return of reward-based crowdfunding [35], the green product itself is a
powerful stimulator for public choice and decisions. However, merely adopting a general
word (e.g., “sustainable,” “ecological”) to describe a green product on crowdfunding
platforms might not be persuasive to backers [17]. Considering the true meaning behind
the word “green,” the literature review concentrates on four key elements of green products:
green product design, manufacturing, and marketing, and the green diversified context.

e  Green product design: Due to the increasing awareness of sustainability, manufactur-
ers’ product-line designs are receiving greater attention [36]. Innovation and creativity
are crucial for green product development [37], and green and low-carbon concepts
have been highlighted in industry [38]. Additionally, the light weight of green prod-
ucts is a valid approach to maintaining a low-carbon footprint [39]. Green materials
should follow basic principles, such as being nontoxic and harmless, as well as having
low energy consumption, ease of recycling, and innovation [40]. Regarded as an
effective tool, life cycle assessment is useful in the development of green product
design projects [41].

e  Green product manufacturing: Analyzing energy consumption is an essential task for
a factory [42], and green manufacturing activities form the basis for producing green
and environmentally friendly goods [43]. Quality optimization is used to improve the
quality characteristics of green products, as a high-quality product means less time
wasted on interruptions and restarts in the production process as well as less waste
and defective products [44].

e  Green product marketing: Marketing covers diversified aspects, such as public
demand, branding, strategic planning, and implementation. The concern for eco-
environment, eco-labeling, past experiences, and perceived usefulness have been
identified as major influencers of green consumer behavior [45]. Product demand
influences green marketing dynamics [46], and green brands impact innovation capa-
bility as well as new product success [47]. Moreover, a green marketing orientation
has positive and significant effects on green consumption intentions [48].

e  Green diversified context: The green context impacts each step of the product life cycle
with tangible and intangible factors, such as green policy [49], green trends [50], public
environmental awareness [51], green technologies [52], and green education [53].

The four key elements of green products and their value to sustainability are listed in
Table 1.
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Table 1. Key elements of green products and their value to sustainability.

Key Elements of Green
Products

Importance to Sustainability

Researchers

Green product design

Has a positive impact on product carbon footprint
Connects with sustainability and circularity principles
Facilitates the sustainable development of society
Is required in each step of product life cycle from design to decline

He et al. [39]
Hapuwatte & Jawahir [54]; Subramoniam et al. [55]
Ko [56]
Shivankar & Deivanathan [57]

Green product
manufacturing

Is responsible for the sustainability of a product
Has a significant impact on sustainability in a closed-loop supply chain
Has impact identified through environmental sustainability indicators

He et al. [58]; Feng et al. [59]
Son et al. [60]
Gani et al. [61]

Green product marketing

Ethical marketing practices have a significant impact on sustainability
Green marketing actions can reduce food waste
Green marketing is focused on a responsible way to environment
Influencer and relationship marketing serve corporate sustainability

Tanveer et al. [62]
Gustavo et al. [63]
Nadanyiova et al. [64]
Berne-Manero & Marzo-Navarro [65]

Green diversified context

Environmental, economic, and social aspects impact product sustainable design
Economic, social, and environmental impacts are three pillars of sustainability

Government policies impact product life cycle processes
Public demand for green products is trending

Development of sustainable production and technologies are on the rise

Green production contributes to the sustainability of enterprises

He et al. [58]
Sajan et al. [66]
Kim et al. [67]; Singhal et al. [68]; Meng et al. [69]; Xu et al. [70]
Calvo et al. [50]; Mondal & Giri [71]
Liu [72]; Zhang et al. [73]
Wang & Fu [74]; Wang [75]; Shieh et al. [76]
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2.2. Factors Affecting Crowdfunding Success

Crowdfunding is a method of financing ecological projects [18], and crowdfunding
platforms provide a viable alternative for financing innovative ideas [17]. Among many
types of crowdfunding, reward-based crowdfunding represents the category with the
highest volume of funding [77].

Factors for crowdfunding success have generated heated theoretical discussions (see
Table 2). For example, Ho et al. [78] summarized three signal measures of crowdfunding
from the channels of a campaign, fundraiser, and social interactions. Cosma et al. [79]
concluded that the variety of partners in a platform’s network influences crowdfunding
success. Rossolini et al. [80] emphasized three communication strategies (message framing,
green emphasis, and quantitative goals) essential for green product crowdfunding, and dos
Santos Felipe et al. [81] regarded exposure times, the number of supporters, and the higher
volume of rewards as three elements based on practical aspects.

Table 2. Factors affecting crowdfunding success.

Researcher

Factors

Hsieh et al. [32]

Two factors: (1) environmental elements, (2) social context

Ho et al. [78]

Three signal measures: (1) signals originating from the campaign (title, description,
spelling errors, location, and picture); (2) signals originating from the fundraiser
(social network, and updates); and (3) signals originating from the social
interaction of the fundraiser with the crowd (comments, followers, and shares)

Cosma et al. [79]

One influencer: the variety of partners in a platform’s network

Rossolini et al. [80]

Three communication strategies: (1) message framing, (2) green emphasis, (3)
quantitative goals

dos Santos Felipe et al. [81]

Three elements: (1) longer exposure times, (2) a larger number of supporters, (3) a
higher volume of rewards

Hsieh & Vu [82]

Macroeconomic element: economic policy uncertainty

Shim & Lee [83]

Two influencers: (1) size of the social group, (2) perceived social presence

Jeong & Kim [84]

Product value: (1) design, (2) price, (3) storytelling, (4) brand, (5) functional factors

Sherman & Axelrad [85]

One push: desire for fulfillment in life

Ryoba et al. [86]; Yinetal. [87] Dynamic interaction: ongoing communication with the crowd

de Larrea et al. [88]

Three factors: (1) community orientation, (2) images, (3) frequent communication
with funders

Belleflamme et al. [89]

Funding context: (1) funding of goods, (2) resources, (3) services, (4) social problems

2.3. Hypotheses Based on the Literature

Given the importance of the four mentioned factors (green product design, man-
ufacturing, marketing, and the green diversified context) in the product life cycle for
green products, as well as their value to sustainability, this study considers the following
hypothesis.

Hypothesis 1. Green product design, manufacturing, marketing, and the green diversified context
are the key factors for crowdfunding green products.

Among the four factors, the green diversified context is closely connected with the
other factors. Considering the significant impact of contextual influences on crowdfunding
success, this study raised the corresponding hypothesis.
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Hypothesis 2. The green diversified context is the most crucial factor in crowdfunding green products.

3. Research Methods and Steps

Compared with the two research objectives, this study mainly employs three research
methods, in chronological order: (1) expert interviews, (2) a questionnaire, and (3) analytic
hierarchy process (AHP) analysis.

3.1. Expert Interviews

To obtain a more objective hierarchical structure of key factors, this study adopted the
research method of expert interviews to review and revise the structure.

(1) Composition of Experts

The expert group for this study consisted of five people, namely two experts from
academia and three experts from industry. The academic experts were all professors of
design with rich industry—university cooperation experience. Experts in industry were
brand founders with significant practical experience, and their brand products had been
crowdfunded successfully through crowdfunding platforms. The professional background
and academic degrees held by the five experts are shown in Table 3.

Table 3. Composition of experts.

Code Experts Background Profession
01 Manager Y Brand founder Sponsor of crowdfunding (e.g., recycle
package)
02 Manager H Brand founder Sponsor of crowdfunding (e.g., tin straw)
03 Manager W Brand founder Sponsor of crowdlfunding (e.g., beverage cup,
unch box)
04 Professor T Professor in the School of Design, National =~ Expert in green design, creative design, and
Yunlin University of Science & Technology lifestyle design
05 Professor D Professor in the School of Design, National Expert in brands, the craft economy, and
Yunlin University of Science & Technology creative industry

(2) Interview Process

The expert interviews had three steps. (1) Expert preliminary review: After the prelim-
inary construction of the hierarchical structure of key factors, five experts used their own
experience and knowledge accumulation to check the key factors and the internal structure
of the preliminary construction of the hierarchy, offering suggestions for modification.
(2) Expert supplement: To improve the integrity of the factor hierarchy, a semi-structured
interview was used to collect information and achieve information saturation. (3) Ex-
pert review: Experts reviewed the preliminary factor hierarchy again, finally delineating
the hierarchy.

3.2. Questionnaire

To test the preliminary hierarchical structure of key factors and provide data support
for the subsequent weight ranking of internal factors, this study adopted the research
method of a questionnaire survey.

(1) Questionnaire Design

The questionnaire comprised two parts. The first part captured the subjects’ basic
information, including gender (male/female), age (18-29 and 30-39 years old), education
level (undergraduate or postgraduate and above), and the frequency of crowdfunding
browsing for green products per month (1-2, 3-5, and 6 times or above). The second part
captured the weight ranking of key factors, including the hierarchical structure description
of key factors and the importance ranking of the first-level key factors. In addition, a
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weight comparison of first-level key factors was captured, as well as an importance ranking
and a weight comparison of second-level key factors. Among these factors, the “key
factor hierarchy explanation” included an evaluation scale explanation, as well as first-
and second-level factor explanations. Exemplars and rules for answering the questions
included “order of importance of first-level key factors,” “weight comparison of first-level
key factors,” “order of importance of second-level key factors,” and “weight comparison of
second-level key factors.”

(2) Issuing and Receiving Questionnaires

The questionnaire was distributed twice. The first (pretest) was used to test the
reliability and validity of the survey and revise the questionnaire, and the second was used
for formal distribution and obtaining the resulting statistics.

The questionnaire was directly distributed to green products’ followers in targeted
groups. People in these groups have experience financing green innovations on crowd-
funding platforms, and they have formed certain social circles, which provide a reachable
channel to contact.

After contacting the targeted groups through social media, this study recruited the
required voluntary participants. The pretest and formal questionnaires were sent to them
by e-mail. Participants were required to send the fully completed questionnaire back.

3.3. AHP Analysis

To obtain the internal weight order of key factors, this study adopted the AHP analysis
method. The AHP method is mainly used in the case of uncertainty, through group discus-
sion, to gather the opinions of experts, scholars, and participants. Then, the method is used
to evaluate and summarize complex and lengthy decision-making problems, simplifying
them into the focus of hierarchical analysis, and then comparing the problems in pairs [90].
Finally, according to the weight of the results, the ranking is obtained as a decision reference.
AHP not only solves complex decision-making problems with the help of expert opinion
but also determines the relative weight of each influencing factor through a comparison
matrix and feature vector [91].

(1) Application Process

This study adopted the AHP method through seven steps. (1) Identify the problem:
Understand the problem in detail, include factors that might affect the problem in the study,
and define the scope of the problem clearly. (2) List all the factors related to the problem:
List the factors related to the problem through literature collection, expert interviews, and
other methods. (3) Establish a hierarchical structure: Draft a preliminary hierarchical
structure of key factors. (4) Questionnaire design and survey: Compare factors at each
level in pairs according to the evaluation criteria of factors at the upper level. (5) Establish
a pairwise comparison matrix: The factor values of a pairwise comparison matrix are
obtained from the results of the previous step, and the measured judgment values are
geometrically averaged to establish a pairwise comparison matrix. (6) Calculate the priority
vector and maximum eigenvalue: After the pairwise comparison matrix is obtained, obtain
the eigenvector and calculate the priority vector value wi (priority vector) according to
this eigenvector. (7) Calculate the indicator consistency: To determine the suitability of
the questionnaire content, carry out consistency tests on the consistency index (C.L.) and
consistency ratio (C.R.), which must both be less than 0.1; otherwise, the consistency of
hierarchical factors will be problematic, and the consistency analysis of all factors must be
performed again [90].

(2) Evaluation Scale

This study used the evaluation scale division of AHP to assign corresponding evalua-
tion scale values from a nominal scale of 1 to 9, where 1 is equal importance; 3 is moderate
importance; 5 is essential /strong importance; 7 is very/strong importance; 9 is extreme
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importance; and 2, 4, 6, and 8 are compromise values between adjacent scales. On a scale of
1 to 9, participants were asked to rate each of the paired comparison factors.

4. Results

Corresponding to the research objectives, the results of this study are presented in
three parts. First, statistics of samples are presented. Then, this study offers the results
of constructing the key factor hierarchy. Last, the ranking results of weights within the
hierarchy are presented.

4.1. Sample Statistics

In the pretest, a total of 20 questionnaires were sent out, 20 were received, and 20 were
valid. In the formal test, a total of 30 questionnaires were sent out, 26 were received, and
23 were valid. The samples met the requirements for AHP analysis.

The final data were based on the 23 valid samples. Regarding gender, most were
female (17 in number), accounting for nearly 74% of the sample. For age, most participants
were young people aged between 18 and 29 years (22 in number). For the education
level, most participants were undergraduates (17 in number), accounting for nearly 74%.
Regarding the frequency of crowdfunding browsing, most participants (14 in number) had
only 1-2 times per month (61%), followed by a frequency of 3-5 times (30%), and 6 times or
above (9%).

4.2. Establishing the Hierarchy of Key Factors

The establishment of the hierarchical framework of this study consisted of five
stages: (1) data consolidation, (2) expert review, (3) preliminary framework revision,
(4) re-framework revision, and (5) confirmation framework. The following are the re-
sults of the five stages.

4.2.1. Data Consolidation

First, from the literature and the network, the hierarchical structure of factors was
initially drawn based on keywords, including four first-level (primary) factors (the theoret-
ical level of life cycle) and 24 s-level (secondary) factors (implementation level of public
demand). Factors of the same level were independent, and second-level factors were subor-
dinate to first-level factors. The four first-level factors were as follows: (1) green product
design, (2) green product manufacturing, (3) green product marketing, and (4) the green
diversified context.

e  Among the factors, “green product design” included six secondary factors: (1) green in-
novative commodity development, (2) low production energy consumption,
(3) simplified packaging or no packaging, (4) safe and non-toxic material, (5) recyclable,
and (6) life cycle assessment.

e  “Green product manufacturing” included six secondary factors: (1) choose green
factories and logistics, (2) fundraising page of the cooperative factory is open and
transparent, (3) product quality control, (4) delivery is on time, (5) inspection and
certification, and (6) commodity verifying period and warranty service.

e  “Green product marketing” contained nine secondary factors: (1) build a green brand
story, (2) crowdfunding schedule is listed in full, (3) keep crowd fundraising progress
updated, (4) capital flows become transparent, (5) establish a community interactive
communication platform, (6) donate a portion of the proceeds to the community,
(7) create more environmentally friendly mechanisms, (8) cooperate with green public
welfare groups and fundraising e-commerce brands, and (9) fundraising pages and
videos show the importance of green consumption.

e  Finally, the “green diversified context” included three secondary factors: (1) imple-
mentation of a plastic limit policy, (2) vigorous development of green trends, and
(8) improvement of public awareness of environmental protection.
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4.2.2. Hierarchical Framework of Experts’ Preliminary Review Factors

Five experts were invited to review the hierarchical structure of the factors initially
drawn up, and the hierarchical structure was corrected based on the theoretical and practical
experience accumulated by the experts in their respective fields. During the audit pro-
cess, experts’ insights on the preliminary hierarchical architecture were obtained through
semi-structured interviews. Experts agreed to the following: (1) Regarding “green product
design,” products need to be innovative, safe, and durable to increase consumers’ willing-
ness to buy. (2) For “green manufacturing,” the process requires strict quality management
to meet consumer expectations. (3) In the “green product marketing” process, word-of-
mouth marketing is key. In addition to their own brand value, it can also promote joint
marketing integration of green social forces. (4) Regarding the “green diversified context,”
in addition to environmental protection consciousness among people, the implementation
of the plastic limit is an important factor encouraging consumers to increase purchases
of green goods. (5) The first-level factor “green product distribution” should be added,
making the structure of first-level factors more complete, and (6) secondary factors need to
be revised from the perspective of consumers’ cognition.

4.2.3. Preliminary Revised Factor Hierarchy

After the revision of second-level factors and the expert review, the hierarchy structure
was adjusted in three aspects. (1) A first-level factor “green product distribution” and three
corresponding second-level factors were added: constantly optimized distribution system,
delivering products on time, and availed energy-saving and environmentally friendly
transportation. (2) Based on the cognition of consumers, some of the secondary factors
were added or deleted. (3) The wording of the secondary factors was polished to make
the expression clearer and more straightforward. After preliminary revision, there were
5 primary factors and 25 secondary factors in the construct.

4.2.4. Modify the Factor Hierarchy Structure

Twenty volunteers were invited to conduct a pretest, and this study used AHP for
data analysis. Expert Choice software was used to verify the consistency of the evaluation
process. We found that the consistency index (C.1.) of the 20 samples on the first-level factors
was generally greater than 0.1 (as shown in Table 4), which showed that the judgment
of the volunteers in the evaluation process was inconsistent. Thus, the factor framework
needed to be modified.

Referring to the pretest result, expert review, and modifying factors for the hierarchical
structure, the resulting actions were as follows: (1) secondary factors with a high wi value
that were closely linked to consumers were kept; (2) secondary factors that had a low wi
value but were closely linked to consumers were also kept; (3) secondary factors with
overlapping meanings were combined; and (4) secondary factors with low wi values or
with general expressions were deleted. The number of secondary factors was thus reduced
from 25 to 19 (Table 5).

4.2.5. Confirm the Factor Hierarchy

After two revisions, the final factor hierarchy consisted of 5 primary and 19 secondary
factors. First-level factors included the following: green product design, green product
manufacturing, green product marketing, green diversified context, and green product
distribution. The original four factors remained. Thus, Hypothesis 1 was supported.

Among the five first-level factors, four factors (green product design, green product
manufacturing, green product marketing, green diversified context) included four second-
level factors, while “green transportation and distribution” included three second-level
factors. The final factor-level architecture content and encoding are shown in Table 6. The
results showed that if any green products on crowdfunding platforms fit the 24 factors, the
23 participants would make the decision to finance these green innovations.
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Table 4. Pretest results.

ClIL
Sample Green Product Green Product Green Product Green Diversified Green Product
Design Manufacturing Marketing Context Distribution
A-1 0.17 0.05 0.09 0.13 0.07
A-2 0.44 0.50 1.01 0.53 0.44
A-3 0.29 0.23 0.78 0.42 0.43
A-4 0.19 0.65 1.01 0.53 0.50
A-5 0.50 1.75 0.51 0.53 0.50
A-6 0.23 0.13 0.40 0.06 0.29
A-7 0.28 0.34 0.46 0.53 0.59
A-8 0.20 0.01 0.17 0.42 0.14
A9 0.09 0.22 0.15 0.42 0.77
A-10 0.26 0.13 0.18 0.53 0.03
A-11 0.03 0.32 0.06 0.13 0.11
A-12 0.23 0.39 0.36 0.00 0.00
A-13 1.06 0.38 0.37 0.13 0.08
A-14 0.21 0.33 0.42 0.13 0.04
A-15 0.32 0.13 0.27 0.28 0.41
A-16 0.25 1.01 0.68 0.13 0.36
A-17 0.19 0.03 0.32 0.13 0.20
A-18 0.29 0.25 0.14 0.20 0.40
A-19 0.13 0.22 0.33 0.17 0.14
A-20 0.11 0.13 0.24 0.13 0.33
Table 5. Second revision of the factor hierarchy.
Primary Factors Secondary Factors Wi Expert Opinions

Product is innovative 0.198 Keep

Product is lightweight 0.157 Delete

Green product design Product material is safe and non-toxic 0.285 Keep

Product material is recyclable 0.194 Keep

Product life cycle is extended 0.267 Keep

Product has low energy consumption for production ~ 0.183

Combine as “product is

Product is produced by reputable factories 0.187 ~ made in green factories”
Green prodgct Product quality is guaranteed 0.256 Keep
manufacturing
Product has an inspection mark 0.217 Keep
Product packaging is streamlined 0.157 Keep
Green brand story is built 0.083 Delete
Crowdfunding schedule is public 0.120  Combine as “crowdfunding
Crowdfunding flows are public 0.147 process is public”
G duct
ie;g;ci)ngc Interactive network platforms are built 0.090 Keep
Environmentally friendly mechanisms are established ~ 0.146 Delete
Green social forces work closely together 0.100 Keep
Product green data are public 0.202 Keep
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Table 5. Cont.
Primary Factors Secondary Factors Wi Expert Opinions
Plastic limit policy is implemented 0.149 Keep
Green design becomes a development trend 0.135 Keep
Green di:/ertsified Public awareness of environmental protection increases ~ 0.284 Delete
contex
Green education is implemented in schools 0.245 Keep
Product price is reasonable 0.187 Keep
Product distribution system is continuously optimized =~ 0.413 Keep
Grgen.pro.duct Product is delivered on time 0.384 Keep
distribution
Product transportation is energy conservative 0.203 Keep
Table 6. Construct and contents of factor hierarchy.
Primary Factors Secondary Factors
F1-1 Product is innovative
Fl Green product desi F1-2 Product material is safe and non-toxic
p 1 F1-3 Product material is recyclable
F1-4 Product life cycle is extended
F2-1 Product is made in green factories
. F2-2 Product quality is guaranteed
F2 Green product manufacturing F2-3 Product has an inspection mark
F2-4 Product packaging is streamlined
F3-1 Crowdfunding process is public
. F3-2 Interactive network platforms are built
F3 Green product marketing F3-3 Green social forces work closely together
F3-4 Product green data are public
F4-1 Plastic limit policy is implemented
. . F4-2 Green design becomes a development trend
Fa Green diversified context F4-3 Green education is implemented in schools
F4-4 Product price is reasonable
F5-1 Product distribution system is continuously optimized
F5 Green product distribution F5-2 Product is delivered on time
F5-3 Product transportation is energy conservative

4.3. Internal Weight Ordering of Factor Hierarchy

Expert Choice software was used to analyze the data received from these 23 question-
naires, and the internal weight row of factor hierarchy structure was obtained. The weight
ranking results had the following three parts: (1) the weight ranking of first-level factors,
(2) the weight ranking of second-level factors in first-level factors, and (3) the overall weight
ranking of second-level factors.

4.3.1. Weight Ranking of First-Level Factors

The results of AHP analysis of five first-level factors show that C.I. values and C.R.
values were both less than 0.1 (C.I. = 0.030, C.R. = 0.027), indicating that the subjects’
judgment on the evaluation process of first-level factors was consistent.

The relative weight values of the five first-level factors (see Table 7), from large to
small, were as follows: 0.349 (F4: green diversified context), 0.310 (F1: green product
design), 0.201 (F3: green product marketing), 0.096 (F2: green product manufacturing),
and 0.044 (F5: green product distribution). The findings indicate the influence of these five
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first-level factors on consumers’ choice of green crowdfunding products from strong to
weak were in the following order: green diversified context, green product design, green
product marketing, green product manufacturing, and green product distribution. “Green
diversified context” ranked first. Thus, Hypothesis 2 was supported.

Table 7. Priority ranking of primary factors.

Primary Factor F1 F2 F3 F4 F5 Wi Ranking
F1 - 4.110 1.854 1.392 5.935 0.310 2
F2 2.810 3.907 3.652 0.096 4
F3 1.945 4.920 0.201 3
F4 5.511 0.349 1
F5 0.044 5

4.3.2. Weight Ranking of Second-Level Factors among First-level Factors
(1) Weight Ranking of Secondary Factors in “Green Product Design”

The AHP analysis results of the four secondary factors included in “green prod-
uct design” show that C.I. values and C.R. values were all less than 0.1 (C.I. = 0.010,
C.R. =0.011), indicating that the subjects’ judgment on the evaluation process of the four
secondary factors was consistent.

The relative weight values of the four second-level factors (see Table 8), from large
to small, were as follows: 0.364 (F1-2: product materials are safe and nontoxic), 0.240
(F1-4: product life-cycle extension), 0.226 (F1-3: product materials can be recycled), and
0.170 (F1-1: product is innovative). The findings indicate the importance of these four
secondary factors to the first-level factor “green product design,” in order from strong
to weak: product material is safe and nontoxic, product life cycle is extended, product
material can be recycled, and the product is innovative.

Table 8. Ranking of secondary factors in “green product design”.

F1-1 F1-2 F1-3 F1-4 Wi Ranking
F1-1 - 0.572 0.608 0.705 0.170 4
F1-2 1.848 1.607 0.364 1
F1-3 0.872 0.226 3
F1-4 0.240 2

(2) Weight Ranking of Secondary Factors in “Green Product Manufacturing”

AHP analysis results of four secondary factors included in “green product manu-
facturing” show that C.I. values and C.R. values were both less than 0.1 (C.I. = 0.003,
C.R. = 0.004), indicating consistent judgment for the subjects on the evaluation process of
the four secondary factors.

The relative weight values of the four second-level factors (see Table 9), from large
to small, were as follows: 0.330 (F2-3: products have an inspection mark), 0.284 (F2-2:
product quality is guaranteed), 0.240 (F2-1: products are made by a green factory), and
0.146 (F2-4: product packaging is simplified). The findings indicate the importance of
these four secondary factors to the first-level factor “green product manufacturing,” from
strong to weak, in descending order: product has an inspection quality mark, the product
quality is guaranteed, the product is made by a green factory, and the product packaging
is simplified.
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Table 9. Ranking of secondary factors in “green product manufacturing”.

F2-1 F2-2 F2-3 F2-4 Wi Ranking
F2-1 - 0.808 0.731 1.723 0.240 3
F2-2 0.932 1.699 0.284 2
F2-3 2472 0.330 1
F2-4 0.146 4

(8) Weight Ranking of Secondary Factors in “Green Product Marketing”

AHP analysis results of the four secondary factors included in “green product market-
ing” show that C.I. values and C.R. values were both less than 0.1 (C.I. = 0.003, C.R. = 0.004),
indicating that the subjects” judgment on the evaluation process of the four secondary
factors was consistent.

The relative weight values of the four second-level factors (see Table 10), from large to
small, were as follows: 0.408 (F3-1: crowdfunding process is public), 0.319 (F3-4: product
green data are public), 0.168 (F3-2: interactive network platforms are built), and 0.105 (F3-3:
green social forces work closely together). The findings indicate the importance of these
four secondary factors to the first-level factor “green product marketing,” in order from
strong to weak: the crowdfunding process is public, the product green data are public, the
interactive network platforms are built, and the green social forces work closely together.

Table 10. Ranking of secondary factors in “green product marketing”.

F3-1 F3-2 F3-3 F3-4 Wi Ranking
F3-1 - 2.356 3.855 1.332 0.408 1
F3-2 1.607 0.514 0.168 3
F3-3 0.325 0.105 4
F3-4 0.319 2

(4) Weight Ranking of Secondary Factors in the “Green Diversified Context”

The AHP analysis results of the four secondary factors included in “green diversi-
fied context” show that C.I. values and C.R. values were both less than 0.1 (C.I. = 0.004,
C.R. =0.005), indicating consistent subjects’ judgment on the evaluation process of the four
secondary factors.

The relative weight values of the four second-level factors (see Table 11), from large to
small, were as follows: 0.265 (F4-4: product price is reasonable), 0.258 (F4-2: green design
becoming a development trend), 0.247 (F4-1: implementation of plastic restriction policy),
and 0.229 (F4-3: implementation of green education in schools). The findings indicate
the significance of these four secondary factors to the first-level factor “green diversified
context,” from strong to weak, in descending order: The product price is reasonable, green
design becomes a development trend, the implementation of a plastic policy, and the
implementation of green education in schools.

Table 11. Ranking of secondary factors in the “green diversified context”.

F4-1 F4-2 F4-3 F4-4 Wi Ranking
F4-1 - 1.038 0.936 0.981 0.247 3
F4-2 1.274 0.932 0.258 2
F4-3 0.847 0.229 4
F4-4 0.265 1
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(5) Weight Ranking of Secondary Factors in “Green Product Distribution”

AHP analysis results of three secondary factors included in “green product distribu-
tion” show that C.I. values and C.R. values were all less than 0.1 (C.I. = 0.009, C.R. = 0.015),
indicating that the subjects’ judgment on the evaluation process of these three secondary
factors was consistent.

The relative weight values of these three second-level factors (see Table 12), from large
to small, were as follows: 0.464 (F5-1: distribution system is constantly optimized), 0.380
(F5-2: products are delivered on time), and 0.155 (F5-3: product transportation is energy
conservative). The findings indicate the importance of these three second-level factors to
the first-level factor “green product distribution,” from strong to weak, in descending order:
the distribution system is constantly optimized, products are delivered on time, and the
product transportation is energy conservative.

Table 12. Ranking of secondary factors in “green product distribution”.

F5-1 F5-2 F5-3 Wi Ranking
F5-1 - 1.184 3.083 0.464 1
F5-2 2.374 0.380 2
F5-3 0.155 3

4.3.3. Overall Weight Ranking of Secondary Factors

The 19 secondary factors were ranked in descending order according to the overall
weight value, and the order is listed in Table 13.

Table 13. Priority ranking of all factors.

Ranking Wi Secondary Factors Primary Factors
1 0.113 Product material is safe and non-toxic Green product design
2 0.092 Product price is reasonable Green diversified context
3 0.090 Green design becomes a development trend Green diversified context
4 0.086 Plastic limit policy is implemented Green diversified context
5 0.082 Crowdfunding process is public Green product marketing
6 0.080 Green education is implemented in schools Green diversified context
7 0.074 Product life cycle is extended Green product design
8 0.070 Product material is recyclable Green product design
9 0.064 Product green data are public Green product marketing
10 0.053 Product is innovative Green product design
11 0.034 Interactive network platforms are built Green product marketing
12 0.032 Product has inspection mark Green product manufacturing
13 0.027 Product quality is guaranteed Green product manufacturing
14 0.023 Product is made in green factories Green product manufacturing
15 0.021 Green social forces work closely together Green product marketing
16 0.020  Product distribution system is continuously optimized Green product distribution
17 0.017 Product is delivered on time Green product distribution
18 0.014 Product packaging is streamlined Green product manufacturing
19 0.007 Product transportation is energy conservative Green product distribution

Among the top five secondary factors, three were subordinate to “green diversified
context,” one was subordinate to “green product design,” and one was subordinate to
“green product marketing.” Among the top 10 s-level factors, four were subordinate to
“green product design,” four were subordinate to “green diversified context,” and two
were subordinate to “green product marketing.”
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5. Discussion

This section examines the following dimensions: (1) limitations of the study, (2) future
research directions, (3) theoretical contributions, and (4) practical contributions.

5.1. Limitations of the Study
(1) Construct Limitations

This study established a new construct from the targeted aspects of product life cycle
and public demand perspectives, leading to content coverage limitations for the construct.
Specifically, the five primary factors in the construct are derived from a product life cycle
perspective, while the 19 secondary factors are based on preferences and requirements
of public demand. Therefore, the construct in this study provided insights for only these
aspects to enterprises that intend to obtain theoretical support before launching new green
products on crowdfunding platforms.

In addition, to aid decision-making for participants, this study applied a specific piece
of software (Expert Choice) when there were many factors. However, decision-making
in this study is only a virtual action rather than a real funding action because most of
the participants are potential funders. Specifically, participants were required to imagine
what factors would influence their decision-making if they were about to finance green
products on crowdfunding platforms. Therefore, the feedback from these participants is the
prediction of crowdfunding green products based on their recognition of green products,
as well as their preferences. In other words, if green products on crowdfunding platforms
fit the 24 factors, these participants are very likely to finance these green innovations. For
further confirmation, future studies could invite real funders with successful crowdfunding
experience to test the 24-factor construct.

(2) Sample Limitations

Participants in this study, whose feedback is partly the source of public demand
toward crowdfunding success, were young people with higher education levels in Taiwan,
and participants’ geographic, educational, and age backgrounds may determine their
recognition and perspective toward crowdfunding success. The construct and priority
ranking of the factors affecting crowdfunding for green products are based on well-educated
young people’s preferences and expectations. Thus, the application of this study may only
be applicable to crowdfunding with young people as the target group. However, this result
adapts to the trend of crowdfunding situations, since investors in crowdfunding tend to be
in the younger age group [92].

Another sample limitation is the sample size. Although acceptable for analysis, the
final result of 23 potential funders is still a relatively small sample for AHP. This study
attempted to target more samples, but the willingness of green products’ followers to
participate as volunteers in this research was not very high, partly because it is complex
and time consuming to fill in the questionnaire for AHP analysis.

5.2. Future Research Direction
(1) Update Contents of Construct

Social impacts hugely influence factors of crowdfunding success; therefore, the con-
struct in this study should be updated in future research to keep up with social develop-
ments. This trend could be anticipated by the research result that the green diversified
context was the most influential primary factor in the final construct, which is by nature a
dynamic factor. Furthermore, public demand for safety and nontoxic products ranked first
among all secondary factors, which was in accordance with people’s safety expectations
and appealed to the current pandemic situation.

(2) Amplify the Sample Category and Size

Green products are not only for young people but should serve different age groups.
Therefore, the sample category could be amplified in future studies. For example, since an
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aging population is a global phenomenon, studies surrounding green products for elderly
people are valuable, and factors for crowdfunding success are worthy of study. Moreover,
this study is conducted in Taiwan—participants’ feedback is naturally limited by their
cultural background. Hence, future studies could amplify the sample category by involving
participants from various cultural backgrounds.

The sample size should also be expanded. One way to achieve this aim would be
to cooperate with professional survey organizations to obtain more samples; another
would involve working with green product companies to collect data as preliminary
market research.

5.3. Theoretical Contributions
(1) Contribution to Product Life Cycle Theory

This study contributes to product life cycle theory by extending the boundary, as
well as enriching the contents of the product life cycle. As for extending the theoretical
boundary, this study put a relatively abstract “product life cycle” concept into the specific
and challenging context of a crowdfunding situation, amplifying the construct of product
life cycle from the basic “material, production, and recycle” model [93] to multidimensional
perspectives of “design, manufacturing, marketing, context, and distribution.” Further,
“Green products” are better defined for reward-based crowdfunding platforms; thus, this
study extends the application of life cycle theory into the crowdfunding business domain.

Regarding the enrichment of theoretical content, this study rejuvenated items in the
product life cycle by cementing multiple factors related to crowdfunding. Specifically, the
extracted 19 secondary factors supplement the product life cycle theory through five pri-
mary factors (green product design, manufacturing, marketing, distribution, and the green
diversified context). For example, the most influential primary factor “green diversified
context” in this study was solidified with four secondary factors from political (plastic
limit policy is implemented), environmental (green design becomes a development trend),
educational (green education is implemented in schools), and financial (product price is
reasonable) perspectives.

(2) Contribution to Crowdfunding Theory

This study contributes to crowdfunding theory by providing new measurements as
well as studying crowdfunding from a new perspective. For new measurements, this
study summarized 5 primary and 19 secondary factors relating to crowdfunding success
for green products and established the inherent hierarchy. Thus, the extracted construct
could be seen as a dimensional measurement covering social, environmental, and eco-
nomic considerations. Compared with previous measurements, the construct echoes Hsieh
et al.’s [32] environmental and social aspects of measurements, Jeong et al.’s [84] product
value measurements (including design, price, storytelling, and branding), and Cosma
et al.’s [79] measurements covering a variety of partners.

Regarding a new perspective, this study examined two views of green product life
cycle and public demand as starting points to conduct a survey. The initial four key
elements of green products (green product design, manufacturing, marketing, and the
green diversified context) were established based on the life cycle perspective, and the
questionnaire was designed based on public demand. Furthermore, the final result was
still in accordance with these two aspects; 5 primary factors of the final construct were
based on the product life cycle perspective, while 19 secondary factors were based on the
public demand perspective. Therefore, the measurements combined with this perspective
enhance the methodology study for crowdfunding theory.

5.4. Practical Contributions

(1) Improve Crowdfunding Efficiency

The construct and priority ranking in this study are aimed at improving crowdfunding
efficiency for green products. When launching a green product on a crowdfunding platform,
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the fate of the green product and the success possibilities of crowdfunding are uncertain in
a particular period. Furthermore, if “green” is merely used as a gimmick to attract public
attention, the probability of success for the campaign will be weak [17]. The uncertainty of
the market response and a poor method of attracting public attention are two problems
facing crowdfunding for green products, thus decreasing crowdfunding efficiency.
Responding to these issues, this study developed a construct and further tested its
reliability to improve crowdfunding efficiency. Specifically, the construct is composed of 5
primary and 19 secondary factors, which embrace social, economic, environmental, and
educational considerations in the face of crowdfunding challenges. The 5 primary factors
are pillars of the final construct, and the 19 secondary factors elaborate possible actions for
the primary factors. All these factors were intended to systematically present the possible
solutions contributing to related challenges in crowdfunding uncertainties and offer a clear
description of “green,” thus improving crowdfunding efficiency for green products.

(2) Promote Green Supply Chain Management

This study not only contributes to crowdfunding efficiency but also to the green
supply chain behind crowdfunding. Green supply chain management calls for circular
supply chains, and the construct in this study is beneficial to different parties along the
circular supply chains of green products, including crowdfunding platforms, enterprises,
and consumers. Specifically, the factors in the construct could function as criteria for
crowdfunding platforms to select potential green products, for enterprises to better design
green products as references and make timely adjustments before launching, and for
consumers to quickly understand the “green” of products to make supporting actions
through effective key messages on crowdfunding platforms.

Furthermore, the construct could contribute to the dynamic balance of the supply and
demand sides in the supply chain by improving crowdfunding efficiency, as mentioned
above, because the success of online crowdfunding is a strong signal from the demand side
that the order and financial support is guaranteed. Consequently, the supply side would
focus on production and manufacturing without worrying too much about the obstacles
in sales, particularly in the current pandemic context. These factors contribute to green
supply chain management.

6. Conclusions and Suggestions
6.1. Conclusions

Crowdfunding for green products is a topic worthy of study, echoing the trend toward
economic, social, and environmental sustainability, particularly when green products are
facing production and promotion challenges under the current pandemic. As a medium to
bridge the demand and supply sides, crowdfunding is reputable for funding ecological
projects but faces limited theoretical investigations regarding the funding of green products.

To promote crowdfunding efficiency, this study built a construct for the crowdfunding
success of green products and sorted the priority ranking of the relevant factors. Compli-
cated methods and multistep processes were conducted to explore and test the construct,
including expert interviews, questionnaire surveys, and AHP analyses.

Based on the study perspective of product life cycle and public demand, the final con-
struct comprises 24 factors in two hierarchies, which contribute to funders” decision-making
regarding financing green products on crowdfunding platforms. Specifically, 5 primary
and 19 secondary factors were identified. Regarding the significance to crowdfunding
success among the primary factors, “green diversified context” ranked first, followed by
“green product design,” “green product marketing,” “green product manufacturing,” and
“green product distribution.” For the contribution of the secondary factors, the top five
concerns are the safety of product material, a reasonable price, green design trends, policy
restrictions, and the transparency of the crowdfunding process.

Among the five primary factors contributing to the crowdfunding success of green
products, “green diversified context” was the most influential, agreeing with the results
of previous studies because “context”-related factors were found to be crucial to crowd-
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funding success socially [32,78,79,83,86-89], environmentally [32,80], politically [82], and
economically [82]. Further, the value of a green-diversified context perceived by funders
also echoes the findings of previous studies in terms of the general consent regarding
the importance of environmental, economic, and social impacts to sustainability [58,66].
Among the 19 secondary factors contributing to the crowdfunding success of green prod-
ucts, “product material is safe and non-toxic” and “product price is reasonable” were the
top 2 most important, agreeing with Chen’s study [40], which found that green materials
should follow basic principles, such as non-toxic, harmless, and best economy. Furthermore,
“green design becomes a development trend” ranked in the top 3, echoing previous studies
determining that public demand for green products is trending [50,71].

By building a construct and finding priority rankings of factors affecting the crowd-
funding of green products, this study theoretically contributes to product life cycle and
crowdfunding theory. Practical contributions were identified for crowdfunding efficiency
and green supply chain sustainability. Reflecting on the study limitations, this work sug-
gests updating the contents of the construct and amplifying sample categories for further
theoretical investigation.

6.2. Suggestions

Reflecting on this research, the purpose was clear and focused, the research methods
were relatively straightforward, and the results fit the hypotheses and were consistent with
previous studies. However, the depth of analysis was limited for two reasons. First, the
topic of this research has a large domain of coverage owing to the complicated nature of
crowdfunding, including environmental, economic, and social considerations, which makes
it challenging to discuss each related part based on our team’s limited academic background.
Second, the abstracted factors were mainly based on the literature review, and there is a
natural gap between discovered theoretical knowledge and updated crowdfunding reality,
thus limiting the practical perspective of analysis.

This study was preliminary theoretical research into crowdfunding for green products.
Future works should take a reasonable application of the results and conduct further re-
search into the practical side of crowdfunding for green products. The construct has been
theoretically analyzed and statistically tested in this study, but its value can only be mani-
fested by implementation in real processes during crowdfunding. Future researchers could
investigate the effectiveness of this construct for specific parties, such as crowdfunding
platforms, production enterprises, and designers for green products. Further modifications
and updates to the construct with timely and real feedback can contribute to crowdfunding
efficiency, green supply chain management, and the sustainability of green products.
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