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Preface

In recent years, crowdfunding has become important and it has been enthusiastically
used not only by commercial organizations but also by the public sector. In the
public sector context, crowdfunding is the funding of projects which, directly or
indirectly, benefit from government funds, assets, or sponsorship, and may include
the development of public assets. It is expected that crowdfunding as an example of
process innovation and innovation in public sector management will help in solving
social problems and to carry forward politically contentious services. This alterna-
tive source of financing in times of constrained government budgets enables citizens
to vote with their dollars online to bring ideas into reality. However, despite the
growing participation of public organization in the crowdfunding industry, little is
known. The lack of scholarly attention to crowdfunding in public sector is an
important omission in the literature, given that many public organizations around
the world are already actively utilizing it.

The book “Crowdfunding in Public Sector: Theory and Best Practices” is a first
comprehensive book on the crowdfunding in public sector I theory and practice. This
book sheds more light on the developing concept of crowdfunding in public sector,
with an overview of current academic discussions and best practices on
crowdfunding in public sector. This book approaches crowdfunding in public sector
from an integrated perspective, addressing the dearth of publications on the subject.
This book explores the relationship between crowdfunding and collaborative gov-
ernance. It also describes a typology of crowdfunding in public sector which will be
useful to others in categorizing their crowdfunding approaches. It documents and
disseminates the veritable treasure trove of practical experience currently available
on crowdfunding in public sector. It offers a unique overview of what public
organizations around the world are doing to implement crowdfunding and how
their efforts relate to carry forward politically contentious services. The book gathers
a wealth of theoretical information, ideas, best practices, and lessons learned in the
context of executing concrete crowdfunding projects, and assesses methodological
approaches to integrating the topic of crowdfunding in public organizations
curricula.
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This book provides a global definitions, insights, and examples of this managerial
perspective resulting in a theoretical framework of crowdfunding in public sector.
This book also explores different crowdfunding applications in public sectors such
as local government, higher education, schools, arts and culture organizations,
healthcare, energy sector, and police services. Including contributions from interna-
tional academics, scholars, and professionals within the field, this book provides a
global, multidimensional perspective on crowdfunding. We hope that you will find
them informative and that they will help you shape your own thinking on
crowdfunding in public sector.

Kraków, Poland Regina Lenart-Gansiniec
Beijing, China Jin Chen
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Introduction

Crowdfunding understood as an open search of ideas and money has proven to be an
important and enduring concept. In the past decades, the crowdfunding platforms
such as KickStarter, IndieGoGo, or Causes have been significantly increasing their
popularity. Scholars have been predominantly studying crowdfunding in the context
of new ventures, but exploring it in the public sector is a missing piece that will help
us in understanding the big picture of citizens’ engagement in innovation, science,
and governance.

I have researched the idea of Open Innovation for over a decade. As much as
Open Innovation (Chesbrough 2003, 2020) highlighting the importance of purpose-
ful knowledge inflows and outflows is almost 20 years old, the Open Innovation in
Science (Susanne Beck et al. 2020) and Open Governance (Almirall et al. 2014) are
still emerging phenomena. Open Innovation in Science encompasses purposeful
knowledge inflows and outflows within and across organizations and disciplines
along the entire research process. Open Governance also called Civic Open Inno-
vation concerns the knowledge inflows and outflows within and across the
governing boundaries of cities, municipalities (or counties), and regions where the
wider public—citizens (and often residents) get a chance to actively shape and
reshape the growth directions. As a result, services and decisions become more
open, transparent, and inclusive.

Historically “lay” citizens were only the recipients of science education and
legislations made by the educational institutions and governing bodies, respectively.
The emergence of more democratized models was stimulated by the development of
search-expanding technologies. These allowed wider dissemination of innovative
ideas, popularization of exchange platforms, and (voluntary) participation in both
sourcing and funding activities (Dahlander et al. 2021). Although there may be a
different level of engagement, both crowdsourcing and crowdfunding may be
considered as very promising approaches to boosting citizens’ engagement in
innovation, science, and governance.

Besides technological developments, we have been also witnessing a strong
political back up in embracing openness. In 2009, on his first day in office, President
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Obama signed the Memorandum on Transparency and Open Government, which
was followed by multiple Open Innovation initiatives such as contests, hackathons,
and campaigns. This Open Government initiative followed three principles for the
government to be transparent, participatory, and collaborative. The main aim of this
Memorandum was to empower the public to influence important decisions that affect
their lives. This gave them a possibility to track how the government spends the
money. The open data catalogue created in the USA was an inspiration to many
European cities and governments. As a consequence, European Parliament adopted
the Public Sector Information Directive in 2013 and Open Data Directive in 2017.
Built on the extensive consultations, these directives cover the reuse of publically
funded public sector information. With the changing mindset of citizens and
supporting legislations, the last but not least element is the exchange platform.

Crowdfunding falls into one of the digital ways of accessing external knowledge
(Bogers et al. 2017), which typically happens through a dedicated platform. The
platform links people who network and pool their money—the bakers with other
people or organizations—the proponents. The backers emerging from the crows of
the Internet users offer financial support for the proponents of project ideas. The
proponents not only get a chance to collect the necessary funding for implementing
their projects but also get exposure to feedback and early market entry screening
data. Scholars tend to focus on their crowdfunding studies on entrepreneurial ideas
(Belleflamme et al. 2014; Colombo et al. 2015; Mollick 2014), which largely cover
the commercial side of crowdfunding where the bakers expect some return of their
investment. Crowdfunding in the public sector leans more towards the philanthropic
side of crowdfunding where the bakers want to contribute to a greater good.

Studying crowdfunding in the public sector puts our attention to the broader set of
institutional and infrastructural open innovation arrangements. Crowdfunding
enables, enhances, and empowers citizen’s innovation. The funding aspect is very
important for supporting various types of initiatives, but at the same time, it offers
citizen’s a way to influence the innovativeness, compliance, and integrity of the
public sector. To some extent, it may also challenge its performance and quality by
highlighting potential areas of attention and improvement.

Crowdfunding in the Public Sector—Theory and Best Practices offers an excel-
lent reminder of the theoretical foundations of collaborative governance along with
very powerful practical examples from higher education, healthcare, the energy
sector, and beyond. The interest in citizen consultations and participatory financing
practices extends well beyond the United States and European Union, to Canada,
China, and the United Kingdom. Digitalization of crowdfunding practices allows
wider reach and impact thus create new opportunities for innovation. The definitions,
frameworks, and typologies followed by the selected 6 diverse country-sector cases
can be found on the pages here that follow. It is exciting and convenient to have it
gathered all together in one book, covering multiple contributions. As it will
encourage scholars and citizens for further exploration of the topic of crowdfunding
in the public sector and implementation of its best practices.

This new approach to Open Innovation will help cities, municipalities
(or counties), and regions create more effective, useful, and participatory services
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for their citizens and other involved stakeholders. As these participatory and collab-
orative governance practices have been slowly emerging, the challenge is to get them
more widely spread by sharing both good and bad experiences of Open Governance.
Further research and implementations inspired by Crowdfunding in the Public
Sector will allow us to write new chapters on purposeful knowledge inflows and
outflows within and across the governing boundaries where the citizens actively
contribute to services and decisions, which in turn become more open, transparent,
and inclusive.

Garwood Center, UC Berkeley &
Business Development and Technology,
Berkeley, CA, USA

Aarhus University, Aarhus, Denmark

Agnieszka Radziwon
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Chapter 1
Crowdfunding: Definitions, Foundations
and Framework

Anton Miglo

Abstract Crowdfunding is a form of financing or fundraising where a large number
of investors pool their small (typically) individual contributions to support a project
offered by an entrepreneurial firm. It is sometimes credited to be one of the top
10 innovations of the twenty-first century. This chapter discusses the basics of
crowdfunding. It starts with a description of new innovative terminology related to
crowdfunding. Examples include such terms as project founders/originators, project
supporters/backers, crowdfunding platform etc. It then focuses on the foundations
and details of the main types of crowdfunding, which includes reward-based
crowdfunding, equity-based crowdfunding, debt-based crowdfunding and
donation-based crowdfunding. We then discuss some major theories of
crowdfunding including asymmetric information-based and moral hazard-based
theories. For each theory, its major implications are presented and compared with
available evidence. Particular attention is paid to the basics of crowdfunding in the
public sector. We discuss government participation in crowdfunding and its role in
the context of previously discussed theories. The benefits of government participa-
tion in crowdfunding projects include increasing trust in projects, improving infor-
mation and increasing transparency related to projects, and reducing project risk.

Keywords Crowdfunding · Reward-based crowdfunding · Equity-based
crowdfunding · Debt-based crowdfunding · Donation-based crowdfunding ·
Crowdfunding platforms · Backers · Information asymmetry · Moral hazard ·
Crowdfunding in public sector

A. Miglo (*)
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1.1 Introduction

Crowdfunding is a method of raising funds from a large number of investors usually
performed online. It is sometimes credited as one of the top 10 inventions of the
twenty-first century.1 It offers a new way of financing compared to traditional
methods e.g., bank loans and equity financing. The advantages of crowdfunding
compared to traditional ways of financing include the ability to quickly reach a large
number of potential investors; opportunities to directly exchange information with
crowdfunding participants and receive market feedback (“crowd wisdom”); and a
minimal level of bureaucracy required. The amount of funds raised with
crowdfunding reached $ 940.9 million in 2020.2 This value is expected to keep
growing in the next few years by 5.8%. By 2025, the World Bank Report estimates
that global investment through crowdfunding will have reached $ 93 billion.3

Crowdfunding research is quickly growing. Moritz and Block (2014),
Kuppuswamy and Bayus (2015), Alegre and Moleskis (2016), Cumming and
Johan (2017), Cumming and Hornuf (2018), Estrin et al. (2018), Mochkabadi and
Volkmann (2020) and Cumming et al. (2020) provide good reviews of the literature.
Imperfect information and moral hazard problems have emerged as important issues
in crowdfunding. On the one hand, investors do not have complete information
about firms conducting crowdfunding and their projects (see e.g. Ahlers et al. 2015;
Hildebrand et al. 2016; Belleflamme et al. 2014; Miglo and Miglo 2019;
Chakraborty and Swinney 2021; Vismara 2016). On the other hand, there exists
some risk of potential funds expropriation/misuse, and a system with perfect mon-
itoring and control of start-up entrepreneurial firms conducting crowdfunding cam-
paigns is hard to implement (see e.g. Moores 2015; Cumming et al. 2016; Strausz
2017; Chemla and Tinn 2020; Schwienbacher 2018; Babich et al. 2021; Belavina
et al. 2020). The degree of campaign failure is very high in crowdfunding. Many of
these failures are related to the inability to provide sufficient information about
project’s qualities and, respectively, to problems with convincing and attracting
potential funders to invest in the project. Many others failed because of their inability
to develop the production of products/services using funds collected during the
campaign or failure to deliver the product on time (see e.g., Jensen and Özkil
2018; Mollick 2014).

Imperfect information and moral hazard problems can explain a good amount of
interest in crowdfunding in the public sector since the government can help deal with
these issues. This is similar to other areas of economics and finance where govern-
ment participation is driven by different market imperfections in order to improve
the outcome and avoid market failure (see e.g., Akerlof 1970; Oates 1972; Stiglitz
1993). Furthermore, there are other potential benefits of government participation in
crowdfunding because of network effects of crowdfunding, i.e., it can create value

1http://www2.technologyreview.com/tr10/?year¼2012
2Statista. https://www.statista.com/outlook/335/100/crowdfunding/worldwide
3https://crowdfundcampus.com/blog/2017/01/crowdfunding-in-2017-three-key-trends/
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for a community without necessarily creating a financial reward or profit for indi-
vidual investors, at least in the short run. Often it creates both: some financial
rewards for investors and non-financial rewards for the community (see
e.g. Belleflamme et al. (2014)). So crowdfunding is considered a helpful tool for
developing and delivering public goods (Hudik and Chovanculiak 2018; Wenzlaff
2020; Adamo et al. 2020). There are two types of crowdfunding frameworks related
to crowdfunding in the public sector. Type 1 involves crowdfunding campaigns
organized by non-profit ventures (see e.g., Belleflamme et al. (2013)). In many cases
non-profit-organizations can improve the efficiency of crowdfunding compared to
traditional businesses because of their focus on community benefits. Type
2 crowdfunding campaigns are organized by profit-based businesses where a signif-
icant role is played by the government (see e.g., Hong and Ryu (2018)). The benefits
of government participation in crowdfunding projects include, among others,
increasing trust in crowdfunded projects, improving information about projects
and reducing project risk.

We structure this chapter as follows. The following section reviews description of
new innovative terminology related to crowdfunding. Section 1.3 discusses discuss
some major theories of crowdfunding including moral hazard and asymmetric
information problems. Section 1.4 discusses issues related to crowdfunding in the
public sector and Sect. 1.5 provides conclusions.

1.2 Basics of Crowdfunding

As some researchers argue, crowdfunding was used a long time ago. For example, it
was used by (book) writers in the eighteenth to nineteenth century.4 It was also used
to collect funds for building the Statue of Liberty in New York, USA.5 In a modern
form, crowdfunding is “an open call, essentially through the Internet, for the
provision of financial resources either in form of donation or in exchange for
some form of reward and/or voting rights in order to support initiatives for specific
purposes” Lambert and Schwienbacher (2010, p. 4). One of the key words here is the
Internet. Indeed, because of the Internet crowdfunding has become a part of what is
called FinTech, which is a new wave of technological innovation in finance pene-
trating many areas of the financial industry including traditional areas such as
payments, investments and financing. It is, on the one hand, based on the latest
technological developments and, secondly, its philosophy is often based on the
concept of “no-middle–men” (such as, for example, traditional financial intermedi-
aries as commercial banks) and so it can potentially become much a more efficient
way of conducting financial transactions (Das 2019).

4See e.g., Simons (2016).
5BBC Online (2013).
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Crowdfunding is considered by many entrepreneurial, innovative and small and
medium-size firms as an attractive tool for raising funds compared with other
financing sources such as bank loans, for example, that usually have more require-
ments and conditions. Banks would usually like to see some credit history, they like
to deal with firms with significant amount of tangible assets that can be used as a
collateral, and they like to see some stability in firm’s cash flows, etc., which is in
most cases hard/impossible for innovative and/or small-medium size businesses.
This often leads to a credit rationing problem (Stiglitz and Weiss 1981). Similarly,
these firms usually have difficulties with raising funds by issuing public securities
since it is often quite expensive for them (Wehinger and Nassr 2015). Because of
those reasons, innovative firms, entrepreneurial firms, small firms etc. are often
considered pioneers in the area of raising start-up financing. The examples include
venture capital finance, incubators/accelerators, angel financing, private equity etc.
Crowdfunding is the latest development in this area. To start a crowdfunding
campaign, an entrepreneur needs to visit a crowdfunding platform website and create
a campaign. This can be done very quickly so information about the project can
reach a very large set of potential investors in a matter of days. The flow of funds
during crowdfunding is presented in Fig. 1.1.

There are four main types of crowdfunding: reward-based crowdfunding (used by
Kickstarter and Indiegogo-the leading platforms in the area), equity-based
crowdfunding, debt-based crowdfunding and donation-based crowdfunding.6 In
the case of reward-based crowdfunding, a non-financial reward is expected by the
donor on behalf of the fund recipient, in return for their contribution. Rewards can
vary from something simple such as a thank-you postcard or a T-shirt with a firm
logo to a production version of the crowdfunded product. Equity-based
crowdfunding is a financing method for young ventures and other commercial
projects that support the acquisition of equity by coordinating the submission of
different forms of shares to an undefined group of possible investors through social
virtual communities. One of the differences related to the traditional equity financing
is that equity investments in crowdfunding do not have an active secondary
market although some crowdfunding platforms have been recently working on
improving this area.7 Under debt-based crowdfunding (also called P2P: peer-to-

Crowdfunding

platform 
Projects Funders

Fig. 1.1 Structure of funds flows and informational flows in crowdfunding

6For more discussions related to different concepts of crowdfunding and terminology used see
e.g. Brüntje and Gajda (2016), Kraus et al. (2016) and Assenmacher (2017). Also see crowdfunding
blogs such as https://www.beauhurst.com/research/following-the-crowd/
7Seedrs—one if the two largest equity-based crowdfunding platforms- is launching its secondary
market offering to all private businesses. See e.g. https://www.seedrs.com/learn/blog/the-seedrs-
secondary-market-now-open-to-all-investors
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peer lending), the debtor is supposed to return the money within a specific time
period - the maturity date. In return for financing a project with an interest rate for the
loan, the investor receives interest payments. In contrast to traditional debt financing
where the debtor usually faces one creditor such as, for example, a commercial bank,
in the case of debt-based crowdfunding, there are multiple creditors, and this may
create different dynamics in the case of financial distress.8 Under donation-based
crowdfunding the donor is not expected to give any material or financial returns and
no officially binding financial obligation is gained by fund recipients to donors.
Literature on donation-based crowdfunding is not as popular as for other types of
crowdfunding but it is growing.9

The term crowdfunding platform (see Fig. 1.1) can refer either to the organization
or to the website that brings together companies seeking investment and investors
with funds to invest.10 Crowdfunding platforms that offer services for reward-based
crowdfunding usually offer two types of campaigns: “All-Or-Nothing” (AON) and
“Keep-It-All” (KIA). In the former, a campaign initiator does not keep any funds
collected, without the funding target is reached (Cumming et al., 2020). In the latter,
the campaign initiator can keep the entire collected amount, irrespective of whether
the targeted goal is achieved or not (Cumming et al. 2020). Belleflamme et al. (2015)
provide a good analysis of economics of crowdfunding platforms. In particular they
argue crowdfunding platforms face the challenge to make relevant information
easily available while at the same time to encourage information gathering. The
largest crowdfunding platform Kickstarter offers services in reward-based
crowdfunding by using the AON method. Indiegogo, the second largest platform,
also deals with reward-based crowdfunding but was traditionally known for using
the KIA method. In recent years Indiegogo has developed several innovative pro-
jects including offering a method choice to entrepreneurs and partnerships with firms
like Amazon that provide special services for firms conducting crowdfunding
(Amazon Launchpad).11 Note also that the rates of success have been traditionally
higher on Kickstarter (see e.g. Cumming et al. 2020). Dushnitsky et al. (2016)
analyze the distribution of crowdfunding platforms across different countries in
Europe. They found, for example, that the development of crowdfunding platform
depends on country culture, including the Internet culture, entrepreneurial culture
and the level of entrepreneurial activities (that reflects entrepreneurial spirit of
crowdfunding). They also found that the development of debt-based (lending)
crowdfunding platform depends on the level of competition in the finance industry
and banking industry, which highlights direct and indirect links between
crowdfunding and traditional ways of financing competing with each other.

8For an analysis of economics of debt-based crowdfunding see e.g. Milne and Parboteeah (2016).
9For a recent example see Cason and Zubrickas (2019).
10Examples of popular crowdfunding platforms include, among others, Kickstarter, Indiegogo,
Crowdcube, Seedrs, etc.
11See e.g. https://www.woodshed.agency/blog/use-amazon-launchpad-after-your-successful-
crowdfunding-campaign. Also see Miglo (2020).
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When developing a crowdfunding campaign for their projects, entrepreneurs
usually prepare a video (often called a video pitch or crowdfunding pitch), a short
slogan and/or project description, a menu of prices and rewards (in the case of
reward-based crowdfunding), select the type of campaign (AON or KIA), and if
AON is selected, they should also select the level of threshold etc. An example of
campaign that selected reward-based crowdfunding is Ocupulus Rift. They devel-
oped a virtual-reality (VR) headset for gamers. The CEO Palmer Luckey mentioned:
“Kickstarter is the most visible crowdfunding platform out there, and it was clear that
crowdfunding was a good match for the Rift. We knew that there was a passionate
crowd of VR enthusiasts out there and that people want to take gaming to the next
level, particularly developers. Kickstarter offered a great way to tap into that
audience. The project was originally much smaller, but the massive amount of
support we got let us scale way up”.12 An example of a campaign with equity-
based crowdfunding is POD-point, an innovative firm that develops charging equip-
ment/charging points for electric vehicles (EV). It is a very innovative risk-taking
firm. The founder Eric Fairbairn mentioned that Crowdcube (an equity-based
crowdfunding platform) provided an opportunity to invest in something that was
fundamental to the UK’s entrepreneurial endeavors (Hurst 2016). “We were
attracted to equity crowdfunding as an innovative way to fund POD Point’s growth
that also allowed us to invite the electric vehicle community to become part of our
journey. Like us, EV drivers are passionate about seeing the mass adoption of zero
emissions transport in the UK and globally,” said James McKemmy, head of
the insights team at POD Point. “We thought it would be appealing and reflective
of the wider community if those passionate about EV were able to help accelerate the
growth of the charging infrastructure by investing in POD Point—and they seemed
to agree,” The business chose equity over reward-based crowdfunding because it
wanted to give the EV community a chance to own a stake and benefit from its
growth (Booty 2017).

Crowdfunding also represents a very active and dynamic informational structure
(see Fig. 1.1). Unlike traditional financing, one of the main advantages of
crowdfunding is “market feedback” i.e., the ability to collect useful information
about their campaign and their products.13 Even if a campaign fails, the entrepreneur
may decide to revise their product and go ahead with another project and another
crowdfunding campaign. Serial entrepreneurship is a growing area in theory and
practice based in the idea of “learning by doing” (see e.g. He et al. 2020). The
research shows that prior experience in crowdfunding has a positive effect on the
crowdfunding success, and it usually concludes that entrepreneurs with a high
number of successful project campaigns are more successful in subsequent projects

12https://www.popularmechanics.com/culture/gaming/a8990/10-questions-for-oculus-rift-ceo-
palmer-luckey-15502842/
13See e.g., Xu (2017) or https://learn.indiegogo.com/benefits-of-crowdfunding-essential-guide/.
Also, Miglo (2019) suggests that entrepreneurs can learn from observing the share price during
equity-based crowdfunding. This model uses the elements of behavioral finance, i.e., overconfident
entrepreneurs.
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(see e.g., Greenberg and Gerber 2014; Courtney et al. 2017; Zhou et al. 2018; Janku
and Kucerova 2018; Koch and Siering 2015, 2019).

The regulation of crowdfunding formally started with 2012 JOBS act in the
United States that helped firms to raise different types of financing using on-line
platforms without necessarily registering a prospectus etc. with the Security
Exchange Commission (SEC).14 That was followed by similar regulations in the
UK, Canada and other countries. Some recent research also shows that the success of
crowdfunding is positively correlated to the degree of regulation development in a
given country (see e.g., Rau (2019)). Many questions have not been covered yet and
it is a work in progress. For example, what happens (should happen) in the case of
bankruptcy if the firm has both outstanding debt claims and unfinished
crowdfunding projects. In this case who would/should have a priority etc.15

1.3 Asymmetric Information and Moral Hazard Issues
in Crowdfunding

Early empirical papers on crowdfunding discovered that reward-based
crowdfunding is subject to imperfect information and that mitigating that problem
contributed to the success of projects (e.g., Mollick 2014). Crowdfunding success
appears to be linked to project quality. Projects that signal a higher quality level are
more likely to be funded, while a large number of friends on online social networks
are similarly associated with success. Ahlers et al. (2015) find similar results in
equity-based crowdfunding. Other papers include Hildebrand et al. (2016), Block
et al. (2018), Piva and Rossi-Lamastra (2017), Vismara (2016).

Then theoretical literature started to create and analyze different models of
crowdfunding. Some papers analyze situations where firm founders have more
information than backers and suggest what the founders should do in order to
mitigate the effects of imperfect information in the spirit of market failures models
of Akerlof (1970) and Spence (1973). There are two approaches related to that. One
of them is based on the idea that firms can significantly improve by trying to
eliminate asymmetric information between them and their backers by publishing
information, providing updates etc. Another approach is to recognize the fact that a
significant degree of asymmetric information would exist anyway and then suggest
some indirect actions that can send a signal to investors. Actually, theoretical
literature in this area mainly uses the latter approach (similarly to the traditional
debt/equity choice under asymmetric information). There are several reasons
supporting that. One of them is a general rule that “actions speak louder than
words” (with regard to crowdfunding actions may include, for example, the choice
between crowdfunding and other types of financing or the choice of crowdfunding

14See e.g., https://econsultancy.com/the-crowdfund-act-everything-you-need-to-know/
15For more discussion see e.g., Tamburro (2018).
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type or the choice of threshold, etc.). Secondly as found in some recent empirical
papers (e.g., Liang et al. (2020)) publishing more information may not necessarily
have linear/positive effect on the probability of success that again plays in favor of
the latter approach.

Chakraborty and Swinney (2021) consider a crowdfunding model where product
quality is known to the entrepreneur but not to some contributors. They find that a
larger campaign target can be used by high-quality firms as a signaling device. Miglo
and Miglo (2019) consider a situation with two consecutive rounds of financing and
argue that reward-based crowdfunding can be used as a signal of quality when there
is asymmetric information concerning either the cost of production or product
quality. Low-quality firms may not be interested in mimicking high-quality firms
when the latter use AON campaigns because the risk of their projects failing may be
too high, which can be costly in the second period. Belleflamme et al. (2014) argue
that asymmetric information reduces the value of reward-based crowdfunding to
entrepreneurs. Uncertainty about a project’s quality only partly hurts investors under
equity-based crowdfunding since they count on long-term benefits but has a much
more substantial negative impact on them under reward-based crowdfunding. Sayedi
and Baghaie (2017) argue that setting a low campaign goal and a high pre-order price
are credible tools for producers to signal their competence.

Empirical literature that directly tests the above papers is limited. However, they
are consistent with the spirit of some results e.g., the results found in Ahlers et al.
(2015) and Mollick (2014)—the firm’s financing choice can serve as a signal of a
project’s quality e.g., the entrepreneur’s larger fraction of equity is associated with a
higher project quality. Also, Cumming et al. (2020) find that KIA campaigns are less
successful in meeting their fundraising goals. For example, the rate of success of
campaigns on Kickstarter, which only uses AON, is higher than in the case of
Indiegogo.16 Also, note that a majority of empirical papers usually find some
positive effects of improving information about the project by entrepreneurs on the
likelihood of crowdfunding success. It includes information quantity- i.e. words,
pictures and videos (see e.g. Zhou et al. (2018), Lagazio and Querci (2018), Kunz
et al. (2016), Xu (2018), Bi et al. (2017), Moy et al. (2018), De Larrea et al. (2019),
Yeh et al. (2019)), and information quality i.e. to what extent the project information
is readable, measured e.g., by readability and the frequency of information update,
information attitude, i.e. the backers’ opinions or questions about the projects and the
creators’ replies, comments, information about entrepreneur’s experience with
crowdfunding etc. (see e.g., Zhou et al. 2018; Mollick 2014; Davies and Giovannetti
2018; Shahab et al. 2019; De Larrea et al. 2019; Yeh et al. 2019; Lagazio and Querci
2018; Bi et al. 2017). As we mentioned previously, some recent research finds mixed
evidence about opportunities for successful direct signaling in crowdfunding and
some research finds an inverted U-shape relationship between the amount of infor-
mation and the probability of the project success (see e.g., Liang et al. 2020).

16See, for example: http://crowdfunding.cmf-fmc.ca/facts_and_stats/how-likely-is-your-
crowdfunding-campaign-to-succeed
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Another line of literature assumes that some investors are better informed than
others. This literature usually focuses on the analysis of third-party signals of
crowdfunding and also such phenomena as backers herding behavior. Theoretical
papers include Cong and Xiao (2018) that find that an AON target prevents agents’
ignoring private signals and imitating preceding agents’ rejections. Consequently,
information aggregation improves. Asterbo et al. (2020) analyze herding in equity
crowdfunding. They argue that when investors see that a particular project willing to
be supported by a huge number of investors, they also believe in that idea, and
express the desire to help this project be realized. Kleinert et al. (2020) provide
evidence that prior financing certifies firm quality to investors and reduces informa-
tion asymmetries in equity crowdfunding. Kim et al. (2018) present a model of
choice of backer behavior on a large crowdfunding platform and show that the
funding status positively affects the backer’s utility before the funding goal is met.
Other papers Chan et al. (2020), Courtney et al. (2017), Kim and Viswanathan
(2019), Kupuswamy, Steigenberger and Wilhelm (2018), Zhang and Liu (2012).

In general, this literature showed, in many different ways, the importance of
imperfect and asymmetric information in crowdfunding. It also suggested some
ways to deal with those problems although it is clear that no ideal and/or simple
solution exists for those problems. Many researchers conclude that in crowdfunding
it is very typical for projects to attract very low or negligibly small amounts of funds
(see, for example, Mollick 2014; Cordova et al. 2015; Desjardins 2016). Also, as it
was mentioned previously, there is a gap between theoretical and empirical papers.

Similar trends are observed in the area of moral hazard research. Earlier empirical
papers (e.g., Cumming et al. 2016) discovered that many campaigns suffered from
funds embezzlements. Then, several theoretical papers were published. Those papers
were usually focused on one of the two forms of moral hazard problems: monitoring
problems related to the level of efforts provided by entrepreneur (e.g. Schwienbacher
2018; Babich et al. 2021; Miglo and Miglo 2019) and those related to the potential
misusage of funds received during crowdfunding campaigns (e.g., Strausz 2017;
Chemla and Tinn 2020; Belavina et al. 2020).

Strausz (2017)) studies entrepreneurs’ interactions with customers with focus on
moral hazard problems. It is argued that under demand uncertainty, crowdfunding
improves to analyze (screen) projects’ qualities. However, the cost of crowdfunding
is moral hazard of entrepreneurs conducting crowdfunding campaigns.
Crowdfunding’s after-markets enable consumers to actively implement deferred
payments that can create an efficient mechanism of dealing with moral hazard.
Strausz (2017) also argues that efficiency is sustainable only if returns exceed
investment costs by a margin reflecting the degree of moral hazard.

Chemla and Tinn (2020) consider a model where an entrepreneur has an ability to
divert funds collected during crowdfunding. They argue that crowdfunding has
benefits of learning uncertain market demand. Also, higher amounts of funds raised
while crowdfunding mitigate the chance that funds will be diverted by the
entrepreneur.

Schwienbacher (2018) analyzes the role of entrepreneurial moral hazard in the
choice between crowdfunding (AON) and venture capital. They find that under
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AON, optimal strategies for the firm are either to establish a high threshold and
provide a high level of effort or a low threshold and a low effort.

Babich et al. (2021) study an optimal financing strategy for a start-up that
includes a mix of crowdfunding as well as venture capital (VC) and bank financing.
They model a bargaining game, with a moral-hazard problem between an entrepre-
neur and a bank, and a double-sided moral-hazard problem between the entrepreneur
and a VC, with respect to their non-contractible efforts. Similarly to the spirit of the
analysis above, when designing a crowdfunding campaign the entrepreneur should
take into account the after-campaign consequences including opportunities to get
VC or bank financing.

Ellman and Hurkens (2017) provide a simple example of a crowdfunding design
that raises profit and welfare by tolerating some fraud risk. This shows how cross-
subsidizing between cost states relaxes the most restrictive moral hazard constraints
and generates better outcomes. They also characterize the optimal mechanism in the
case of one consumer and two cost states. In general, this must hide information,
including prices, from consumers. Hence, crowdfunding cannot implement those
optima.

Belavina et al. (2020) analyze the choice between reward-based crowdfunding
and bank financing by focusing on two risks: entrepreneurs may run away with
backers’ money and product specifications may be misrepresented. They show that
each of these risks can amplify their individual adverse effects. Belavina et al. (2020)
analyze a total of ten different mechanisms and show that two of them dominate: the
early stopping mechanism, and the escrow mechanism with mandatory ex-post
verification.

In general, in that literature some useful suggestions are made to explain some
features of crowdfunding campaigns and regulations e.g., the usefulness of
establishing a threshold and delaying the releasing of funds to entrepreneurs that is
usually used by crowdfunding platform that practice AON.17 However, there is still a
large gap between empirical and theoretical papers. Most theoretical papers have not
yet been directly tested. Although some of their predictions are consistent with
evidence e.g., the point that moral hazard issues related to the entrepreneurial cost
of effort and the reduced equity stake are more important under equity-based
crowdfunding is consistent with Gabison (2015) and Paakkarinen (2016) who
noted that equity-based crowdfunding is much more constricted in comparison to
other forms of crowdfunding.

Finally, note that overall conclusion is that moral hazard represents an important
aspect of crowdfunding. There is not an easy way to solve the problem completely.
In most cases, it affects the outcome of campaigns negatively. For example, Ellman
and Hurkens (2017) characterize the optimal mechanism in the case of one consumer
and two cost states and argue that crowdfunding cannot implement those optima.
Schwienbacher (2018) finds that under AON, sensible strategies for the firm are

17See e.g., https://help.kickstarter.com/hc/en-us/articles/360010120934-If-my-project-is-success
fully-funded-how-do-I-receive-my-funds
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either to establish a high threshold and provide a high level of effort or a low
threshold and a low effort. Babich et al. (2021) find that VCs can walk away after
successful crowdfunding campaigns, which is consistent with Hong and Ryu (2018).
Babich et al. (2021) also find that projects that may not be beneficial if crowdfunding
succeeds are likely to be ones with relatedly low external capital required. Miglo and
Miglo (2019) find that pricing and production strategies of firms that use
crowdfunding are affected by moral hazard issues—especially with regard to
equity-based crowdfunding because under equity-based crowdfunding the fraction
of shares owned by the entrepreneur is reduced (in the spirit of Jensen and Meckling
1976). Belavina et al. (2020) show that risks related to moral hazard problems can
amplify their individual adverse effects. Belavina et al. (2020) then analyze a total of
ten different mechanisms and show that two of them dominate: the early stopping
mechanism, and the escrow mechanism with mandatory ex-post verification.

All in all, the following three points are worth mentioning with regard to
imperfect information and moral hazard issues in crowdfunding: (1) they are
found to be important in both theoretical and empirical literature; (2) some direct
and indirect methods can be used by entrepreneurs to mitigate the importance of
these problems; (3) a complete elimination of these problems is very unlikely.

1.4 Crowdfunding in the Public Sector

As it was mentioned in the previous section, crowdfunding faces problems associ-
ated with asymmetric information and moral hazard that may have negative effect on
the results of some campaigns and ultimately on the development of crowdfunding
in general. So, there is role for government to play—a role that is similar to the role
described in the literature devoted to market failures. Government can help improve
the outcome (see e.g., Akerlof 1970; Oates 1972; Stiglitz 1993). In addition,
Belleflamme et al. (2013) argue that non-profit organizations tend to be more
successful in using crowdfunding. They also suggest that this is in line with
theoretical arguments developed by the contract failure literature that postulates
that nonprofit organizations may find it easier to attract money for initiatives that
are of interest for the general community due to their reduced focus on profits—this
is based on Ghatak and Mueller (2011), Glaeser and Shleifer (2001), Bilodeau and
Slivinski (2004). This is because profit incentives might lead to undesirable out-
comes from the point of view of donors who value the non-contractible outcome of
the entrepreneurial venture.

Also, some research explains network benefits of crowdfunding. Crowdfunding
process is by nature very different from traditional ways of raising funds. These
differences include mutual exchange of information, “social value” feeling from
joining a large group of people driven by similar interests, opportunities to solve
coordination problems between large number of participants etc. In many cases
some financial rewards for investors and non-financial rewards for the community
are both obtained (see e.g., Belleflamme et al. 2014). Hence, it is often considered as

1 Crowdfunding: Definitions, Foundations and Framework 11



a helpful tool for developing and delivering public goods (Hudik and Chovanculiak
2018; Wenzlaff 2020). These features of crowdfunding can also justify the role of
government in using crowdfunding as a network/community tool that is often
perceived to be almost a public good. In fact, this tool can be a more efficient way
of managing public goods as compared to traditional ways including taxation. For
example, the amount of money raised by crowdfunding may serve as a signal of
community demand for the products/projects. This is similar to the idea of using
crowdfunding by private firms to learn the demand for their products. A closely
related idea can be found in Lenart-Gansiniec and Sułkowski (2018). They argue
that crowdsourcing is important for the organizational learning of public organiza-
tions. This is because organizational learning is a prerequisite for running contem-
porary policies and ensuring sustainable development of public organizations.
Lenart-Gansiniec and Sułkowski (2018) argue that sustainable development as
well as organizational learning of public organizations are based on cooperation
with citizens and their inclusion in decision-making, and also on using information
technology and communication technologies.18

Crowdfunding in public sector exists in two forms. The former (call it Type 1) is
related to crowdfunding used by NPOs. See Fig. 1.2.

Under this scheme, nonprofit organizations (NPOs) use crowdfunding for a given
social problem and collect contributions from a large number of funders. NPOs use
their expertise to propose creative and specific solutions for solving the social
problems set forth by the government. The latter (Type 2) is observed when the

a

monitoring, 
selection etc.

b

Crowdfunding 

platform
NPO Funders

Crowdfunding 

platform
Projects Funders

Government

Fig. 1.2 Crowdfunding framework in public sector: (a) Type 1; (b) Type 2

18See Adamo et al. (2020) for an analysis of crowdfunding in Italy that includes among others an
analysis of crowdfunding in public sector (civic crowdfunding).
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government directly collaborates or participates in the project. See Fig. 1.2. Type
2 enables a new form of collaborative governance in which stakeholders pool their
innovation assets to develop joint solutions for social problems. Specifically, the
government oversees the whole process while steering the overall direction of social
investments and signaling that a project aims to achieve both social and private
goals. Governments’ use of crowdfunding may be regarded as a public sector
innovation with normative and economic benefits.

An example of research on Type 1 is provided by Belleflamme et al. (2013) who
present a theoretical model and empirical analysis. They first note that in many cases
non-profit funders’ investments may include involvement in the organization, which
in turn may increase the level of community benefits provided to funders. They
illustrate this point with two examples. The South African singer, Verity Price,
produced her album through her own crowdfunding campaign. She set up a website
where over 2000 crowdfunders participated in the creative content of her album by
having a say regarding, e.g., songs recorded, and artworks used. The crowdfunders
of MyFootball Club are actively associated with the management of their football
club by voting, among others, on budget, club officials, kit supplier contracts, and
transfer deals. Belleflamme et al. (2013) argue that nonprofit organizations are
significantly more likely to achieve their target level of capital in comparison with
other organizational forms such as a corporation and freelance. Their empirical
analysis confirms their theoretical result.

An example of Type 2 analysis refers to Hong and Ryu (2018) that analyze
crowdfunding in Korea.19 They find that in Korea, a large number of local and
central government agencies have started to actively use crowdfunding platforms to
fund various projects that could potentially contribute to public missions. They argue
that government involvement has significant positive impacts on crowdfunding
performance, as measured by success rate and funding amount. They argue that
the participation of government agencies could improve crowdfunding performance
by mitigating the information asymmetry between the creator (i.e., the private sector
organization) and funders (i.e., the crowd). Specifically, they argue that government
involvement provides some type of accreditation or certification that attests that
crowdfunding projects truly aim to achieve public rather than private goals, ulti-
mately improving citizens’ trust in the projects. This study’s evidence is based on
observations from Korea’s largest crowdfunding platform, Wadiz. The govern-
ment’s primary function is to determine areas for their involvement and perform
“screening” (i.e., the selection of projects that are feasible and may contribute to
public missions). Specifically, the government first announces some broad areas of
support and involvement (e.g., promotion of well-being in rural regions). They then
solicit creative solutions from private sector organizations and conducts reviews of
crowdfunding proposals.

Although there are potential advantages of government involvement, there are
some potential issues. Governments can use the new technology to privatize public

19Other examples include Lee et al. (2016) and Miglietta et al. (2014).
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services. This can reduce the quality of public services (e.g., Van Slyke 2006). What
is more, governments can choose certain social problems while discriminating
against others. Previous research found some evidence that the use of local option
sales taxes could create fiscal disparity across localities (Afonso 2016; Zhao and Hou
2008). Therefore, a similar issue may emerge regarding the government’s use of
crowdfunding if the fundraising is more successful in communities with high income
than in those with low income.

Overall, crowdfunding in the public sector is an interesting area of research and
practice in different parts of the world. There are different forms of public partici-
pation and government involvement in the crowdfunding process. There are some
potential advantages of government participation in crowdfunding primarily related
to different market imperfections including imperfect information and moral hazard
issues. Some issues though should be addressed before undertaking crowdfunding in
the public sector related to potential costs of government involvement.

1.5 Conclusion

This chapter provides an overview of the basic concepts of crowdfunding and
discusses its foundations and backgrounds. It also discusses the basic and the main
frameworks of crowdfunding in the public sector. We discuss the historical back-
ground of crowdfunding and the new wave of interest in the phenomenon which was
raised as a result of significant difficulties experienced by innovative and entrepre-
neurial firms in raising funds using traditional methods and technical developments
including internet, on-line technologies and FinTech. Crowdfunding belongs to a
new type of financial services that connects suppliers of capital and its users directly,
which is similar to other areas of Fintech that do not rely on traditional financial
intermediaries such as commercial banks for example.20 The immense level of
interest in crowdfunding has been manifested in quickly growing amounts of capital
raised using this method of financing over the last 10–15 years. It has also created a
large amount of theoretical interest.

We discuss the main theoretical and empirical topics of research in crowdfunding
with a particular focus on imperfect information and moral hazard problems in
crowdfunding. On one hand potential investors can quickly access information
about the project of their interest but on the other hand, the depth and quality of
this information is hard to verify. The analysis in this chapter helps readers under-
stand and compare the main advantages and disadvantages of crowdfunding and
explain why the likelihood of crowdfunding success is usually positively correlated
with direct and indirect signals sent to investors by entrepreneurs. It also explains the
difficulties in eliminating the problem of imperfect information completely.

20FinTech offers similar approach in other areas of finance such as payments using
cryptocurrencies.
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Similarly, firms conducting crowdfunding are subjects to moral hazard problems
where the control of entrepreneurial actions is a challenging issue. Many
crowdfunding campaigns fail and are not able to deliver goods promised to inves-
tors. This chapter discussed the above trade-offs that help explain some ideas behind
government participation and intervention in crowdfunding.

Government participation can help increase the trust in crowdfunding as well as
increase public benefits from crowdfunding. We also discussed that many
crowdfunding projects provide either public goods or have elements of both private
financial benefits for investors as well as public benefits for the community. We also
consider two frameworks that exist regarding crowdfunding in the public sector: the
former which involves non-profit originators and the latter that involves government
direct participation. Under the former, NPOs may have improve the firm’s incentives
as compared to traditional businesses. Under the latter approach, government
involvement in crowdfunding provides some type of accreditation that attests to a
project’s aim to achieve public rather than private goals, thereby mitigating infor-
mation asymmetry and improving mutual trust between creators (i.e., private sector
organizations) and funders (i.e., crowd). Crowdfunding projects with government
involvement may achieve a greater success rate and attract a greater amount of
funding than comparable projects without government involvement. We also discuss
potential disadvantages of government involvement in crowdfunding. Our main
conclusion is that future research is required to weight the benefits and costs of
government participation in crowdfunding and more research is expected in
this area.
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Chapter 2
Crowdfunding in Public Sector: A
Systematic Literature Review

Regina Lenart-Gansiniec

Abstract In recent years, crowdfunding has become important and it has been
enthusiastically used not only by commercial organizations but also by the public
sector. This study organizes existing research on the crowdfunding in the public
sector in order to investigate the current state and what value e-government is
supposed to yield. Despite the importance and relevance of the topic, deficiencies
related to a comprehensive review of crowdfunding in the public sector are noticed.
The aim of the article is to synthesize the previous crowdfunding research in the
context of the public sector. A systematic literature review was used, including, as a
bibliometric technique, frequency and content analysis. The subject literature was
selected on the basis of foreign scientific databases, such as: Web of Science and
Scopus. The analysis covered 64 articles on crowdfunding in public organizations
published from 2006 to 2018. Based on a systematic literature review, a theoretical
framework for future research on crowdfunding in the public sector is developed in
the context of the ways of crowdfunding defining and operationalizing,
crowdfunding types, goals of crowdfunding, antecedents of crowdfunding, and
outcomes of crowdfunding. Regarding the current state of research into the
crowdfunding in the public sector this study is based on the research including
existing theories and socio-economic, financial, behavioral, and regulatory perspec-
tives. There is also a lack of comparative studies on the national level.
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2.1 Introduction

First and foremost, as used in this article, the concept “crowdfunding in public
sector” is defined as “a collective effort by people who network and pool their money
together, usually via the Internet, in order to invest in and support efforts initiated by
other people or organizations” (Ordanini et al. 2011). In the public sector context,
crowdfunding is the funding of projects which, directly or indirectly, benefit from
government funds, assets, or sponsorship, and may include the development of
public assets (Davies 2015). It is expected that crowdfunding as an example of
process innovation and innovation in public sector management (De Vries et al.
2016) will help in solving social problems (Lee et al. 2016; Miglietta et al. 2014;
Hong and Ryu 2018) and to carry forward politically contentious services. This
alternative source of financing in times of constrained government budgets enables
citizens to vote with their dollars online to bring ideas into reality (Hong and Ryu
2018). Crowdfunding in the public sector is connected with cooperation-based
innovations (Bryson et al. 2006; Austin and Seitanidi 2012; Hong and Kim 2018)
and contemporary trends in public sector management, in particular participatory
civic, participatory democracy model (Barber 2003), digital democracy (Fuchs
2006), open government, e-collaboration, citizen consultations (Harrison et al.
2012), peer review (Noveck 2009). In addition, it facilitates citizens’ engagement,
establishing contacts and encouraging them to cooperate with the public sector. It is
also a mechanism which facilitates participatory budgeting (Lee et al. 2016).

Insofar as crowdfunding in the private sector seems fairly well-grounded in
theory (Butticè et al. 2017: Moritz and Block 2016; Pichler and Tezza 2016), it
remains an original and interesting research area (Stiver et al. 2015) in the public
sector, despite the constant growth of publications. Nevertheless, there is a lack of a
deeper grinding in theoretical areas of influence and future direction (Leonard 2013).
There are still questions about what it is, what topics have been raised in current
research and what are the possible pathways for future research (De Vries et al. 2016;
Mayer 2016; Miglietta et al. 2014). Understanding the nature of crowdfunding in the
context of the public sector will maximize the benefits of its use (Hong and Ryu
2018). In particular, that in recent years there has been an increase in the number of
platforms, their diversity and global reach (Massolution 2013), which is a response
to government references (London Councils 2013).

The research aim is to synthesize previous research on crowdfunding in the public
sector and to identify different ways of defining types, operationalization, goals of
crowdfunding, antecedents of crowdfunding and outcomes of crowdfunding in the
world literature. The research questions are:

RQ1. What crowdfunding definitions in the public sector are used?
RQ2. What types of crowdfunding in the public sector can be distinguished?
RQ3. What are the goals of crowdfunding in the public sector?
RQ4. Which antecedents influence the public sector crowdfunding?
RQ5. What are the outcomes of the public sector crowdfunding?
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We answer these questions by means of a systematic review. A systematic review
of the literature was conducted in order to analyze 64 scholarly articles on
crowdfunding in the public sector, which were published in international databases
between 2011 and 2019. This study contributes to current literature in three ways.
First, we chose a systematic review of literature in order to make a synthesis of
earlier studies on crowdfunding in the public sector (Moher et al. 2009). The adopted
method is, in contrast to traditional literature reviews, more reproducible, explicit,
rigorous, transparent, and it also reaches for standardized techniques for the identi-
fication of relevant research. Owing to that, it allows to “minimize researcher bias
regarding the inclusion or exclusion of studies and to clearly channel how and to
what extent the review was performed through transparency” (Karaosman et al.
2017). Moreover, in publications devoted to the public sector, a systematic literature
review has been an increasingly popular method (Tummers et al. 2015; De Vries
et al. 2016).

Secondly, there is no complete review of literature on crowdfunding in the public
sector. This systematic literature review is the first one that focuses on the public
sector. The previous systematic reviews of crowdfunding literature focused on
elements of a successful crowdfunding campaign (Kaartemo 2017), perspectives
(Mochkabadi and Volkmann 2018), identification of economic benefits and risks in
the health market, the use of crowdfunding in shaping entrepreneurship (Short et al.
2017), motivation, determining factors, legal framework, capital providers (Moritz
and Block 2016), Crowdfunder decisions and behaviors before and after investment.
In turn, Bachmann et al. (2011) in their literature review omitted crowdfunding
issues and concentrated on peer-to-peer loans. Whereas Feller et al. (2013) structure
crowdfunding research according to various forms of crowdfunding without taking
into consideration the specific content of this research. Ghezzi et al. (2017) explicitly
excluded crowdfunding from a systematic literature review. In contrast, Pichler and
Tezza (2016) reviewed the literature on crowdfunding, in particular in the context of
its genesis, definition methods, typology, features, factors affecting its success and
risk. However, they did not reach for a systematic review of the literature.
Mochkabadi and Volkmann (2018), as part of a systematic review of the literature,
analyzed the genesis, research perspectives, and equity crowdfunding motives.
Recent literature reviews focus on specific types of crowdfunding, in particular:
reward-based crowdfunding (Guan 2016), crowd lending, crowd equity, crowd
patronage, and crowd charity (Gleasure and Feller 2016), Venture Capital, Angel
Financing, and Crowdfunding of Entrepreneurial Ventures (Wallmeroth et al. 2018).
In contrast, Rusdin et al. (2017) focus on types of crowdfunding models, pros and
cons of crowdfunding for research domains, and assessment of crowdfunding
platforms in the context of academic grants. Others run literature reviews through
the use of integrative analysis (for example Pereira et al. 2015). They were looking
for an answer to the following questions: how these platforms operate in their
business ecosystem and what are their strategies to overcome its competition and
challenges. The use of an integrative approach can be seen as a serious problem and a
scarcity, because only systematic reviews allow for obtaining a summary of existing
evidence-based knowledge and determining the future direction of research
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(Greenhalgh et al. 2004). In turn, Stiver et al. (2015), based on the strategy of “going
backward” analyzed journal articles and conference proceedings in terms of number
of fields involved in civic crowdfunding research and home in on dominant themes,
debates, platforms, and projects. There are significant shortcomings of the previous
systematic reviews of crowdfunding literature, they did not relate strictly to the
public sector and were not comprehensive. Our research is able to identify areas
where significant progress has been made and identify those around which future
research should be conducted. In addition, despite the fact that systematic literature
reviews are becoming increasingly popular in public sector research (e.g., Tummers
et al. 2015), there is still a lack of a comprehensive systematic review of
crowdfunding in the public sector.

Thirdly, given the current literature reviews, it is difficult to clearly indicate the
state of the art on crowdfunding in the public sector. It can be seen that studies in this
area are of a general nature and they ignore the aspect of content, course,
crowdfunding result, as well as antecedents and outcomes. This article is embedded
in an open debate on crowdfunding in particular in the context of the public sector
(Lee et al. 2016) and responds to the challenges of the need for further research on
crowdfunding in the public sector, which “require long-term consideration” (Stiver
et al. 2015). It is acknowledged that crowdfunding acts as a financial intermediary to
support government-stimulated projects (Hollow 2013), but it is postulated that any
crowdsourcing based concepts should be managed (Blohm et al. 2018), in particular
we are taking here about adjusting the organizational context. However, no consid-
erations were also made about crowdfunding.

Considering the above, there is an objective need to carry out a systematic review
of crowdfunding literature in the public sector and to look at the goals and effects of
crowdfunding. Considering the above gaps and limitations of previous literature
reviews, this article will focus on identifying existing arrangements in the field of
definition, operationalization, typology, goals, antecedents and outcomes of
crowdfunding in the public sector. This article is in line with other reviews in the
field of social sciences such as those made by Moritz and Block (2016) and
complements the findings of Kaartemo (2017). It is part of the guidelines for
updating previous reviews (PRISMA) (Moher et al. 2009).

We answer these questions by means of a literature review where we investigate
how the crowdfunding in the public sector is conceptualized with an aim to come up
with a framework. This article has the following structure: the first section describes
the methodology of systematic literature review used in the article. Then, “Preferred
Reporting Items for Systematic Reviews and Meta-Analyzes” (PRISMA), consistent
with the approach (Moher et al. 2009), was discussed. Then the results of a
systematic review of the literature were presented and the research questions were
answered. Based on these results, then in the last part, conclusions were drawn,
limitations were pointed out, and a program for future crowdfunding research in the
public sector was developed.
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2.2 Research Method

This research article follows a thorough review process following the method
suggested by Webster and Watson (2002). According to Webster and Watson
(2002), a literature review on a specific topic is worthwhile if there is a growing
interest and accumulation of research on that topic. Two strategies were used to
identify eligible articles. Firstly, we searched in two international databases, Web of
Science and Scopus. These databases provide quick access to reviewed articles and
search functions that enable the identification of papers on crowdfunding in the
public sector.

According to the indications of Macht and Weatherston (2015), articles should
contain the words [crowdfund OR crowd-fund OR crowd fund OR crowdfunding
OR crowdfunding OR crowd funding OR crowdfunders OR crowd-funders OR
crowd funders] in their title and/or abstract in order to prevent confusion with related
concepts. In the first search period, it was not necessary for the word ‘public’ to
appear in the title or abstract because some research is carried out in the area of a
particular public policy (such as education) without the term ‘public’. This strategy
resulted in 2910 publications.

Secondly, to level out potential restrictions caused by the literature search crite-
rion, we also included the journals: Public Management Review, Public Perfor-
mance and Management, Public Administration, Public Administration Review,
International Journal of Public Sector Management, Journal of Public Administra-
tion Research and Theory, Public Money and Management, International Public
Management Journal, Governance, Policy Sciences, Policy & Internet, Canadian
Public Administration, International Review of Administrative Sciences and Chi-
nese Public Administration Review. These journals were chosen since they are the
best journals on public administration as a part of “SCIMAGO Journal Rank”. As a
part of their search the same criteria as in the first strategy were used. This resulted
jointly in 14 articles.

In the documentation of the process of searching for relevant literature, the
principles of writing PRISMA (Preferred Reporting Items for Systematic Review
and Meta-Analysis Protocols) in accordance with the guidelines of Moher et al.
(2009) were used. We assumed that the articles included in the literature review
should meet the following five criteria: (1) Field—articles should explore
crowdfunding in the public sector. We define the public sector after OECD
(2008): “The public sector comprises the general government sector plus all public
corporations including the central bank”: (2) Topic—the included research
concerned crowdfunding in the public sector; (3) Study design—only empiric,
full-text studies (e.g., questionnaire, case study, experiment) were included in the
analysis because we are interested in empirical evidence on public sector
crowdfunding. Research was the basis, therefore case studies with an illustrative
character were excluded. Previous systematic literature reviews were also excluded
to avoid duplication of considerations; (4) Language—the search was narrowed
down to English-language publications, which may increase the transparency of
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the findings (Kaartemo 2017). Therefore, publications in Spanish, French, Russian,
Chinese, and Italian were omitted; (5) Year of publication—articles that were
published between August 2011 (the first reviewed article was published in 2011,
Ordanini et al. 2011) and July 19, 2019 (search dates) were searched for. Searching
through ISI Web of Science and Scopus databases provided a total of 2610 studies.
Then we applied the eligibility criteria. Based on them, we included 64 studies in our
analysis. Our selection process is presented in the PRISMA flow chart (Fig. 2.1).

In the first stage, we scanned abstracts and titles in the Web of Science and
Scopus databases. In this way, we generated 2910 publications. Then we included a
list of public administration journals in our search. As a result, we generated
14 publications. Then we included the inclusion criteria (e.g., subject, language,
dates). We checked whether they included all assumed criteria. We further removed
publications in other languages and duplicates. Subsequently, the titles and abstracts
of the articles that had undergone the initial selection process were read. If more
information was needed, the full texts were read. This allowed us to narrow the
publication base to those that directly focus on crowdfunding research in the public
sector. That way we obtained 64 publications for our analysis.

The articles were then coded based on the principles of suitability and feasibility
(Webster and Watson 2002). The codes were predetermined. We prepared a data
extraction form for each publication, containing the following data: author/authors,
publication year, title, journals, methods used, definition used, crowdfunding types
applied, antecedents in the crowdfunding and outcomes. In addition, each article was
classified according to the following four categories: (1) Review or Survey, which
presents a review or survey related to crowdfunding in public sector as its main
content; (2) Discussion, which presents a discussion of challenges, issues or trends
within crowdfunding in public sector as its main content without a comprehensive
solution; (3) Theoretical Solution, which identifies crowdfunding in public sector
research problems and proposes some conceptual or theoretical solutions; (4) Prac-
tical Solution, besides the conceptual or theoretical solutions, a possibility appears
for the practical implementation of crowdfunding in the public sector.

2.3 Results

The synthesized results of all articles identified for the systematic review of literature
show an increase in the number of publications since 2014. The number of publica-
tions has increased rapidly in recent years: over 78% of all publications were
selected for research in 2016–2019. Others were published in the years 2011–2015
(Fig. 2.2).

Many studies were conducted in the United States (28.12%) and the United
Kingdom (10.94%). This suggests that the American-Anglo-Saxon perspective is
crucial in crowdfunding research in the public sector. It may be due to institutional,
formal and legal as well as cultural burdens, and therefore frequent use of
crowdfunding initiatives by public sector organizations in the United States and
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the United Kingdom. In addition, the vast majority of the analyzed studies (63;
98.44%) were conducted in one country, which indicates no comparisons between
countries.

The articles included in the systematic review were published in 57 different
magazines. Several have been published in Policy & Internet (8), Public

Records identified
throught Scopus

(n=1656) and Web
of Knowledge

(n=1254)

Records identified
throught journals

(n=14)

Records excluded
(e.g. duplicates,

inappropriate topic
and language)

(n=2774)

Records screened based on publication
titles and abstracts (n=2924)

Records screened by full reading
of abstract and/or articles (n=151)

Records excluded
(e.g. research,

design)
(n=87)

Studies included in systematic review (n=64)

Fig. 2.1 PRISMA flow diagram for literature review process

2 Crowdfunding in Public Sector: A Systematic Literature Review 27



Administration Review (2), Public Money and Management (2) and the Canadian
Public Administration (1). In addition to these public administration journals,
articles can also be found in other dedicated journals such as: Sustainability (1),
International Journal of Cultural Policy (1), European Political Science Review (1),
Journal of Heritage Tourism (1), Research Policy (1), Journal of Urban and Regional
Analysis (1), Journal of Institutional Economics (1), Journal of Civil Society (1), and
Public Relations Review (1).

The largest group of crowdfunding research in the public sector was conducted at
the level of cultural institutions, in particular museums and libraries (12; 18.75%). A
slightly smaller, but also a significant group of studies relates to local government
(11; 17.19%), followed by government (8; 12.50%), with many of them being
implemented in the United States (e.g., Goodspeed 2019). This may be due to the
fact that the majority of crowdfunding projects dedicated to state administration are
being implemented in the United States. Several studies have been conducted on
crowdfunding in the healthcare sector (3), higher education (3) and education (2).
Some studies referred to the public sector, but the authors did not identify any
subsectors (e.g., Xu and Ge 2017).

The vast majority of the research studies analyzed were qualitative (56 publica-
tions; 87.5%), adopting mainly the approach based on a single (52; 81.25%) and
multiple-stage case (4; 6.25%). A small group of studies was based on quantitative
data (5; 7.81%). Individual studies were quantitative and qualitative (Marchegiani
2017; Colasanti et al. 2018). Thus, in the analyzed publications qualitative studies
dominate.
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2.3.1 Definitions

It should be pointed out that there is a clear problem in defining crowdfunding in the
public sector. Over 40% of the analyzed works do not contain the definition of
crowdfunding. When crowdfunding is defined, researchers do not propose their own
definitions, but refer to the existing ones (30; 46.85%). Most definitions were based
on Ordanini et al. (2011) who define crowdfunding as “a collective effort by people
who network and pool their money together, usually via the Internet, in order to
invest in and support efforts initiated by other people or organizations”. Other
researchers consider crowdfunding as “an act of acquiring third-party financing
from the general public via an intermediary, generally in the form of a web-based
platform” (Tomczak and Brem 2013). Few researchers consider crowdfunding as an
example of process and management innovation because it offers a new process, as
well as a new form of management to solve social problems, (Hong and Ryu 2018).
Brabham, in turn, recognizes crowdfunding as “the process of appealing to and
leveraging the resources of the crowd to better achieve a particular goal or project”
(Brabham 2013).

2.3.2 Types

Based on the systematic review of crowdfunding literature, we identified four types
of crowdfunding (13; 20.31%), such as: donation-based, reward-based, lending-
based, and equity-based. They are the same as those highlighted in the public sector,
with crowdfunding focused on raising funds for research (e.g., Bassani et al. 2019;
Sauermann et al. 2019). Few researchers, when discussing crowdfunding in the
public sector point to civic crowdfunding (9; 14.06%), which they regard as “sub-
type of crowdfunding through which citizens, in collaboration with government,
fund projects providing a community service” (Stiver et al. 2015). Civic
crowdfunding refers to direct civic funding or community projects initiated by
local, federal or national governments (Davies 2015; Hollow 2013; Lehner 2013).
Some crowdsourcing studies were not distinguished by type, but the authors did not
identify any subsectors (e.g., Đurđenić 2017). A summary of crowdfunding types
along with their frequency is given in Table 2.1.

Table 2.1 Public sector
crowdfunding types

Crowdfunding type N

Reward-based 40 (62.5%)

Donation-based 8 (12.5%)

Lending-based 7 (10.94%)

Equity-based 6 (9.37%)

Civic crowdfunding 3 (4.69%)

Total N ¼ 64 (100%)
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By far the most commonly used type of crowdfunding by the public sector is
reward-based crowdfunding (62.5% of all identified studies). The above findings are
in line with Mollick (2014), who believes that reward crowdfunding is currently the
most common form of crowdfunding. For example, Renwick and Mossialos (2017)
presented the typology of crowdfunding health projects and reviewed the main
economic benefits and risks connected with crowdfunding in the health market.
Next, donation-based crowdfunding comes down to citizen-led civic response that
follows natural disasters or announcing charity actions. Often this model is used for
social causes, charities, and political campaigns. For example, Moqri and
Bandyopadhyay (2017) analyzed the relationship between the number of contribu-
tions and donation-based crowdfunding based on 590 crowdfunding projects. In the
literature, less attention is paid to lending model crowdfunding, where the financing
party is the lender who expects the return of capital with interest (Baeck et al. 2014).
This model offers the possibility of directly borrowing funds from the online
community, bypassing banks, parabanks or other intermediaries in raising money.
Finally, examples of equity crowdfunding can be found in the paper by Wang and
Shulruf (2012), where it is considered to be the future for higher education. In
relation to civic crowdfunding, crowdfunding can play its role as a financial inter-
mediary to support government-incentivized multinational project in the context of
the One-Belt, One-Road initiative (Lee et al. 2016), which was studied and focused
on understanding the role of lead donor types in civic crowdfunding (Hassna et al.
2018). Others tested the possibility of using crowdfunding to finance public media
(Bonini and Pais 2017). In conclusion, it can be said that literature seems to be
inclining towards donation-based crowdfunding based on donating non-financial
awards to donors. This suggests that there has been no in-depth research on other
types of crowdfunding.

2.3.3 Goals

Table 2.2 shows, based on the analyzed studies, the objectives of crowdfunding in
the public sector.

In the context of the benefits of crowdfunding in the public sector, most publi-
cations do not mention any goal at all (30; 12.55%). One reason for this is that the
research focused on the success factors of the crowdfunding initiative in the public
sector (25; 39.06%) (e.g., Lau and Chew 2016). In the analyzed publications, goals
are presented in two categories, such as: (1) goals of funders (e.g., Cecere et al. 2017)
and (2) goals of founders (e.g., Light and Briggs 2017). The most frequently
mentioned motivations for crowdfunding in the analyzed literature in the public
sector were the improvement of results, expressed in terms of effectiveness and
efficiency (44 times) (e.g., Hollow 2013). Crowdfunding in the public sector is seen
through the lens of increased citizen involvement (30 times). Some studies relate to
the benefits of increasing market share and overcoming institutional barriers—in
particular, this applies to healthcare in the United States (e.g., Berliner and
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Kenworthy 2017; Burtch and Chan 2018) and the United Kingdom (e.g., Baeck et al.
2014). This means that crowdfunding in the public sector focuses not only on
efficiency, but also on gaining trust and legitimization (10 responses) and equalizing
social inequalities (3 responses) and gaining access to sources of research funding
(2 responses).

2.3.4 Antecedents and Outcomes

Literature on crowdfunding in the public sector has devoted most of its attention to
identifying the factors that determine the success of crowdfunding campaigns. Only
a few researchers try to answer the question: what factors determine the launch of the
initiative by the public sector? (e.g., Mollick 2014). It should be highlighted that in
the analyzed publications researchers did not define the concept of antecedence and
did not indicate which of the types of antecedence are the most important for
undertaking crowdfunding initiative. Some understand anti-mediation as require-
ments for crowdfunding platforms (e.g., Zheng et al. 2014; Zhou et al. 2018), others
as barriers (e.g., Phillips 2017). The publications analyzed in the direction of
crowdfunding in the public sector allow aggregation of the identified types of
antecedence into the following four generic groups, such as: (1) environmental
(e.g., government involvement, transparency); (2) intra-organizational (e.g., organi-
zational culture, organizational structure); (3) crowdfunding attributes (e.g., typol-
ogy, target capital, rewards, time and resource commitment); (4) behavioral (e.g.,
leadership, empowerment). An overview of environmental antecedents is provided
in Table 2.3.

Table 2.2 Public sector
crowdfunding goals

Crowdfunding goal N

Goals not included 30 (12.55%)

Goals of funders

Access to a completed local project 45 (18.83%)

Awards 19 (7.95%)

Goals of founders

Effectiveness and efficiency 44 (18.42%)

Involving citizens in solving social problems 30 (12.55%)

Insight into citizen’s preferences 20 (8.37%)

Increasing market share 20 (8.37%)

Breaking institutional barriers 15 (6.28%)

Gaining trust and legitimization 10 (4.18%)

Levelling social inequalities 3 (1.25%)

Access to sources of financing 3 (1.25%)

Total N ¼ 239 (100%) � some studies included more than one
goal
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Firstly, the category of environmental-related antecedents relates to the context in
which public sector organizations operate. It is emphasized in the literature that
crowdfunding is regulated in some countries, including the United States, the United
Kingdom, Germany, and Italy (Đurđenić 2017). Without the government’s involve-
ment, support, and pursuit of transparency, the virtual community would be less
interested in participating in crowdfunding (Hong and Ryu 2018). Hong and Ryu
(2018) state that government involvement increases trust between creators and
funders. In addition, the government’s involvement “provides some type of accred-
itation or certification (...) mitigating the information asymmetry problem”. By
identifying the environmental antecedents, we see that the most frequently men-
tioned are such as: environment pressure (including citizens’ expectations). This
means that changes occurring in the environment within the organization forces
organizations to be more adaptive, which translates into the search for new ways of
functioning (Borins 2000). In addition, commitment, trust and willingness to interact
with the local community are often noted. Aspects related to legal regulations were
also noted. It is generally considered that legislation impedes crowdfunding in the
public sector. For example, Phillips (2017) mentions the lack of regulations
governing crowdfunding initiatives as a key factor impeding crowdfunding. Hong
and Kim (2018) believe that the government provides accreditation that aims to
achieve social goals. Whereas Gabison (2015) considers excess provisions to be
harmful to crowdfunding.

Secondly, it is difficult to point out publications strictly regarding intra-
organizational factors favoring crowdfunding in the public sector. As Bryson et al.
(2006) point out, designing significant public participation processes is a challenge
for local government administrators. In turn, Boyne and Walker (2010) believe that
“Organizations have to find appropriate relationships between the ‘entrepreneurial’
problem (which strategy to adopt), the ‘engineering’ problem (which technologies to
use), and the ‘administrative’ problem (which processes and structures to select)”. In
addition, designing structures promote accountability, while minimizing concerns of
equity and representation is of key importance (Demediuk et al. 2012). On top of
that, it is important to determine the resources and whether crowdfunding will be an
opportunity or a threat for a public organization (Davies 2015). As stated by Irvin
and Stansbury (2004) “incorporating citizen input into agency decision making is
not a costless process”. Table 2.4 lists identified antecedents regarding intra-
organizational conditions.

Thirdly, researchers most often rely on publications concerning the antecedents of
crowdfunding project success, in particular by Hou et al. (2015) and Mollick (2014).

Table 2.3 Environmental
antecedents

Antecedent N

Environment pressure 45 (38.46%)

Legal regulations 40 (34.19%)

Government involvement 32 (27.35%)

Total N ¼ 117 (100%) � some studies included more than one
antecedent
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Attention is paid to the important features of the crowdfunding projects in question
and their connection with the results of projects, in particular: the purpose, duration,
distinctive features of the project, its presentation, the presence of project creators in
social media, benefits for donors, project promotion, level of project credibility, and
appearance crowdfunding platform. A list of identified crowdfunding features is
provided in Table 2.5.

In relation to the previous antecedents, internal factors determining crowdfunding
in the public sector are most often mentioned and considered as the most important.
The most frequently mentioned features of crowdfunding are the promotion of the
crowdfunding platform (e.g., Goodspeed 2019) and the goal and duration (Hou et al.
2015). Mitra and Gilbert (2014) show that individual words and phrases used in a
given crowdfunding campaign allow to predict its results. Fourthly, Table 2.6 lists
the identified crowdfunding behavioral antecedents in the public sector.

Due to the fact that crowdfunding changes the traditional meaning of the inter-
action between the citizen and civil servant, attention is paid to their attitude of civil

Table 2.4 Organizational
antecedents

Antecedent N

Leaders’ involvement 30 (46.87%)

Resources at hand 15 (23.44%)

Inclination to risk 9 (14.06%)

Climate for learning 8 (12.50%)

Organizational structure 1 (1.56%)

Organizational culture 1 (1.56%)

Total N ¼ 64 (100%)

Table 2.5 Crowdfunding
characteristic

Antecedent N

Project promotion 25 (21.19%)

Project goal 23 (19.49%)

Duration 20 (16.94%)

Creators’ presence in the social media 15 (12.71%)

Benefits for the donators 15 (12.71%)

Project presentation 10 (8.47%)

Crowdfunding platform’s look 10 (8.47%)

Total N ¼ 118 (100%) � some studies included more than one
antecedent

Table 2.6 Behavioral
antecedents

Antecedent N

Orientation on innovation 5 (33.33%)

Organizational position 4 (26.67%)

Knowledge and skills 3 (20%)

Demographic aspects 1 (6.67%)

Involvement 1 (6.67%)

Risk acceptance 1 (6.67%)

Total N ¼ 15 (100%)
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servants and their orientation towards innovation. The position taken is also impor-
tant, because leaders are expected to be open and create a framework for
crowdfunding. On top of that, we note that work-related skills are also valued. It
should be noted that in most of the analyzed publications, researchers did not
mention any outcomes (50; 78.12%). Some respondents pay attention to gaining
access to financing, shaping social norms in various contexts (Koçer 2015; Stiver
et al. 2015), innovation (Chan and Parhankangas 2017), and social capital (Butticè
et al. 2017; Skirnevskiy et al. 2017). Others point out that crowdfunding can be a
participatory culture or as civic participation (Stiver et al. 2015). The identified
crowdfunding outcomes are presented in the Table 2.7 below.

In addition, researchers report that crowdfunding “partially fills gap in medical
care coverage for patients in need (...) This money may be used to accelerate clinical
testing and development of a novel therapy, expand health service offerings, or
scale-up production and operations for a medical product” (Renwick and Mossialos
2017). Many articles focused on the positive effects of crowdfunding, and only a few
considered specific failures in crowdfunding (Davies 2015). Other studies synchro-
nize the increase in citizen involvement and satisfaction. In turn, Renwick and
Mossialos (2017), based on crowdfunding analyzes in the healthcare sector, state
that “crowdfunding may be an inefficient method of health priority setting and
allocation of financing because decisions may be determined by funder sentiment
and swayed by behavioral economic principles such as signaling and herding”. In
general, in the case of crowdfunding in the public sector, the ability to channel
citizen funds toward specific projects is not the most important thing. This may mean
that crowdfunding is seen as for its capacity to partner project creators with munic-
ipalities, organizations, and individual citizens interested in online and offline
contributions, alternative source of funding at a time of constrained government
budgets, facilitating networking, and encouraging collaboration between citizens
and government (Stiver et al. 2015)—which is reflected in the public sector
crowdfunding goals and which have already been mentioned.

Table 2.7 Crowdfunding
outcomes

Outcomes N

No outcomes mentioned 50 (78.12%)

Mitigating information asymmetry problem 5 (7.81)

Improving citizen trust 3 (4.69%)

Solving social problems 2 (3.12%)

Democratizing financing 1 (1.56%)

Carry forward politically 1 (1.56%)

Contentious public services 1 (1.56%)

Achieving a public mission 1 (1.56%)

Total N ¼ 64 (100%)
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2.4 Discussion and Conclusion

The purpose of this article was to provide a systematic review of crowdfunding
literature in the public sector. In this way, we tried to summarize the available
empirical knowledge, while integrating research results. On top of that, we tried to
propose a research program for the future, contributing to further institutionalization
of crowdfunding in the public sector. We proposed a research path in the article to
further deepen our knowledge of crowdfunding in the public sector. To gain a clear
empirical understanding of crowdfunding literature in the public sector, we
conducted a systematic literature review that addressed the following research
questions: What definitions of crowdfunding in the public sector are used? What
types of crowdfunding in the public sector can be distinguished? What are the goals
of crowdfunding in the public sector? Which antecedents influence the public sector
crowdfunding?What are the outcomes of the public sector crowdfunding? Figure 2.3
presents the synthesis of empirical results. This framework can provide a guide for
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future researchers. We found that little attention was given to the antecedents
(Fig. 2.3).

Scientific research on crowdfunding in the public sector is still in its infancy.
Quantitative studies are still rare. Qualitative methods, such as interviews, have been
used in the vast majority of researched studies. In contrast, mixed method studies
were less common. Several conclusions can be drawn from the systematic review of
the literature. First of all, answering the research question posed in this article “what
definitions of crowdfunding in the public sector are used”, we found no clear
theoretical basis in the works analyzed. The researchers do not propose their own
definitions (with the exception of Brabham 2013), but they reach for the existing
ones by Ordanini et al. (2011). Moreover, it is difficult to identify the most frequently
quoted seminal studies. Our literature review shows that empirical research to date
does not explain what crowdfunding in the public sector is, as researchers reach into
general crowdfunding theories. Secondly, regarding the question about
crowdfunding types in the public sector, researchers refer to the existing four types
of crowdfunding, such as: donation-based, reward-based, lending-based, and equity-
based. It is difficult to find a typology typical for crowdfunding in the public sector.
Thirdly, we have found that crowdfunding goals in the public sector are analyzed
broken down into goals of funders and goals of founders. Goals of founders were
discussed more often, in particular improving efficiency, productivity, citizen
involvement and trust, and legitimizing and leveling out social inequalities.
Fourthly, literature presents antecedents to a very limited extent and does not
identify those that are of key importance in the public sector. Few studies on
antecedents indicate environmental (e.g., legal regulations, government involve-
ment), intra-organizational (e.g., resources, leadership styles), attribute (e.g., pur-
pose, duration, promotion of crowdfunding initiative) and behavioral (e.g., public
organization employees’ motivation, their creativity). In the empirical works ana-
lyzed, however, no analyses were found for connections and relationships between
antecedents and crowdfunding in the public sector. Fifthly, identification of out-
comes of the public sector crowdfunding has shown that attention is paid to gaining
access to finance, shaping social norms, innovation, and social capital.

The current state of the art about crowdfunding in the public sector requires
systematization and clarification in order to obtain greater transparency of the
analyzed issues. Therefore, based on the current state of the art about crowdfunding
in the public sector, we propose methodological, theoretical and empirical implica-
tions. An undoubted challenge for future researchers is to conduct research on
crowdfunding in the public sector, including quantitative and quantitative-
qualitative methods, which will reduce the weaknesses of each of them. We do not
know the strength of crowdfunding or the antecedents’ impact on crowdfunding, and
it is possible thanks to the use of quantitative methods. It is also difficult to identify
the importance of outcomes on crowdfunding. It is difficult to use qualitative
methods such as interviews. Regarding the theoretical implications, we have not
identified any studies that are related to the existing theory. Future considerations
may focus on the links between crowdfunding research in the public sector and
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existing theories, which can help in many ways. In particular, the following five
theories are referred to:

(1) social networking theory based on social relations, group ties and social
structures. This will allow an analysis of flows of reciprocity and trust in society;
(2) signaling theory, which is based on information asymmetry theory, according to
which the degree of hidden information between parties involved in a financial
transaction results in disequilibrium. To reduce the problem of information asym-
metry, as part of the signaling theory, if one of the parties transmits relevant
information to others, it serves as a signal for financial transactions. Thus, the quality
of the signal determines the success of the undertaking; (3) theory of institutions,
which says that institutional efficiency is limited by opportunism and it creates room
for financial innovation and increasing incentives for investment. Thus, a well-
identified institutional framework promotes the flow of capital and the reduction of
transaction costs of the venture; (4) stakeholder theory, which states the need to
provide value to various social groups participating in the venture. This increases
trust and capital mobilization in the future; (5) theory of disruptive innovation refers
to a change in the way organizations work, which is important in the case of
disruptive innovation, which crowdfunding is considered to be.

So far, research on crowdfunding in the public sector has been conducted mainly
in the United States and the United Kingdom. Crowdfunding is developed in these
countries and the results obtained are difficult to transfer to other countries. This does
not allow crowdfunding to be understood in different cultural contexts. In addition,
most of the research was conducted in culture-related organizations, which also
makes generalization difficult. Therefore, we suggest conducting further research
taking into account other countries and sectors. Therefore, future research could
focus on the perception of crowdfunding in various public organizations, in partic-
ular higher education, where deficiencies are seen in the context of research.
Findings regarding the antecedents is also insufficient. This is an important aspect,
because antecedents have a direct and key impact on the launch of the crowdfunding
initiative by the public sector.

The systematic literature review has made it possible to propose implications for
public sector managers, which can increase awareness of the importance of
crowdfunding for the public sector, and thus take a proactive approach to citizen
participation. Crowdfunding can ensure reaching the crowd and getting help in
financing projects initiated by the public sector. Leaders in the public sector should
remember that crowdfunding can have a positive impact on public organizations
since as it contributes to increasing efficiency and productivity as well as increasing
the involvement of citizens in solving social problems. The public sector also has
easier insight into citizens’ preferences. The reason for its initiation is the increase in
the requirements of citizens who are interested in reducing the boundaries between
them and the administration. Legal regulations and broadly understood government
involvement are not without significance. In addition, it is important to involve
leaders of public organizations, who are responsible for creating conditions for the
employees of the organization to be innovation-oriented and open to the voices of
citizens. The willingness of citizens to play a role and involvement in the functioning
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of public organizations depends on the leaders. Contemporary politics and the public
sector are oriented at citizen participation. In the light of the results obtained,
ensuring open lines of communication and dialogue between citizens and the public
sector can significantly contribute to building and maintaining social capital. In
addition, from the point of view of the effectiveness and efficiency of the public
sector, encouraging citizens to participate in crowdfunding dedicated to a public
organization should be combined with ensuring transparency and enabling citizens
to finance projects that they believe to be important. Care for organizational fit,
especially in terms of management and strategic orientation, will increase the
chances of citizens’ participation in crowdfunding and the involvement of
employees of a public organization. And thus, it will contribute to openness,
transparency and democratization of the public sector, which can solve social
problems in accordance with the requirements and expectations of citizens and
increase social capital.

2.5 Limitations

It should be emphasized that the obtained results of the systematic review of
crowdfunding literature in the public sector are not final, universal, and free from
limitations. The main limitation of this review is bias in the selection of the
publications analyzed. The selection of publications was based on full text works
available in the databases exclusively in English, which eliminated national literature
and studies not available in the digital version. It was limited to reviewing publica-
tions in journals only, thus excluding monographs and conference materials. To
counteract the negative effects of those limitations, a research report was developed
in accordance with the pre-defined research questions. The process of literature
inclusion and exclusion was also described in accordance with the PRISMA guide-
lines. The restriction may refer to the omission of theoretical studies. It was recog-
nized that a focus on empirical research could provide the basis for formulating
theoretical implications for future researchers. Despite these limitations, this article
is a way to better understand the nature of crowdfunding in the public sector both for
researchers and practitioners. The issue of crowdfunding in the public sector is still at
an early stage and constitutes an attractive research problem, and its deeper recog-
nition may be the subject of an exchange of scientific thought in the international
field. Taking into account the novelty of this concept, it requires more research,
including existing theories and socio-economic, financial, behavioral, and regulatory
perspectives.
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Chapter 3
Preparation to Execution: Orchestrating
Campaign Processes in Organization-Led
Crowdfunding

M. Isabella Cavalcanti Junqueira

Abstract This chapter examines the preparation and execution of crowdfunding
campaigns as processes that can transform cross-functional organizational teams’
collaborative approaches. The study of these processes in such campaigns remains
underdeveloped; therefore, this study investigated the preparation and execution
processes as organizational actors assemble to crowdfund. Drawing on a trust
perspective, the investigation focused on two museum organizational teams’ perfor-
mances. The findings illustrate the strategies cross-functional teams employ to create
a trusting environment involving multiple stakeholders. In the case studies, an early
state of uncertainty preceded stakeholders’ induction during the project initiation.
This phase included a process of knowledge-sharing and trust development, with
parties moving towards preliminary agreements. The findings demonstrate that as
knowledge and competence are consolidated, synchronized team efforts reinforced
the initial agreements through underexplored social-relational synergies. The pro-
cess also requires the management of internal stakeholders’ diverse ideologies,
competencies, and expectations in this context. These findings provide an under-
standing of the dimensions underpinning adaptation and integration synergies
towards a holistic organizational adoption of innovative funding methods. Further
insights highlight the significance of knowledge exchange and communication
across diverse departments and stakeholders throughout the preparation and execu-
tion of crowdfunding campaigns.
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Abbreviations

RBCF Reward-based crowdfunding

3.1 Introduction

This chapter explores the preparation and execution of crowdfunding campaigns as
processes that can transform cross-functional organizational teams’ practices when
adopting innovative funding methods. This endeavor is valuable for several reasons.

First, the reward-based crowdfunding (RBCF) literature has generally recognized
the preparedness of creators (both individuals and organizations) as an important
factor influencing the success of an RBCF campaign (Agrawal et al. 2013;
Belleflamme et al. 2014; Mollick 2014). Within the broad concept of preparedness,
specific competence markers and campaign components have been identified as
being capable of influencing campaign success, including creators’ mobilization of
supporters through high-quality videos, the provision of suitable rewards, and
persuasive entrepreneurial storytelling (Anglin et al. 2018; Cholakova and Clarysse
2015; Manning and Bejarano 2017).

Many studies have focused on the factors mentioned above and their impact on
campaign outcomes. However, there is a need for further research focusing on RBCF
from a process perspective, particularly concerning organization-led campaigns
(Lehner and Harrer 2019; McKenny et al. 2017).

Secondly, despite the rising participation of arts and culture organizations in
RBCF, several organizations are still reluctant to adopt such innovative financing
methods because of their limited knowledge regarding the required processes,
competencies, time, and resources (Hobbs et al. 2016). Hence, there is a need to
understand why and how these organizations decide to seek crowdfunding.

Thirdly, further research is required to better understand the contextual interac-
tions between the multiple streams of knowledge, competence, and social interaction
(Bansal et al. 2018) that are present during the preparation and execution of RBCF
campaigns (Lehner and Harrer 2019). Hence, in this research, we applied a trust
perspective and process-based view to understand how team leaders seek to gain
knowledge and competencies from these initiatives (Abrams et al. 2003; Huxham
and Vangen 2005). This chapter aims to answer the following question: How and
why do cross-functional teams orchestrate preparation and execution processes in
organization-led RBCF campaigns?

To answer this question, the investigation focused on two arts and culture
organizations, namely museums, with one located in the UK and the other in the
US. Both have a reasonable offline reputation as established institutions. Particular
attention was paid to cross-functional team leaders’ knowledge exchange and
development, as such processes can significantly enhance the formation of trusting
environments throughout the preparation and execution of RBCF campaigns. We
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explored the RBCF method because the museums in this study had adopted it for
their project-based campaigns.

The chapter is organized as follows. Firstly, we present the theoretical and
contextual background to organization-led RBCF initiatives, as well as a review of
recurring themes. Secondly, we present our research methods and findings. Finally,
we conclude with a discussion of the findings, the limitations of the study, and
opportunities for further research.

3.2 Setting the Stage: Organizations and Opportunities

Many organizations in the arts and culture sector have discovered that the adoption
of innovation (Coblence and Sabatier 2014) and commercial expansion (Kotler and
Kotler 2000) often comprises many control systems (Wirtz 2011), including social-
relational and professional competences (Glynn 2000).

When adopting new strategic funding methods, cultural institutions must con-
sider the expectations of many stakeholders (Freeman et al. 2004). For example, a
museum’s facilities might be owned by a government or private institution(s). On the
other hand, these institutions’ non-profit divisions typically control and manage the
collections, sales, acquisitions, earned income, and staff. Additionally, the commer-
cialization of its branded products, restaurants, and other services might be delivered
by independent providers (DiMaggio 2006; Jacobsen 2016; Schuster 1998). Such
configurations are complex and require multi-layered deliberations to maximize the
effects of strategic collaborations and serve the expectations and demands of mul-
tiple stakeholders (Huxham and Vangen 2005).

For quite some time, complexities have existed in arts and culture institutions
(Woodson-Boulton 2012). Now, broader issues strain or, at times, derail such
institutions’ overall performance. For instance, as institutions add new professional
actors with cutting-edge proficiencies in digital technology, development, or finance,
new circles of interdisciplinary competencies solidify within the institutional core.
As a result, intersections between creativity, digital technology, and financial need
emerge (Khodyakov 2007), often leading to new ideological configurations (Glynn
2000). These new professional forces can become drivers for innovation within
established institutions by pursuing novel business (Falk and Sheppard 2006) and
funding methods (Decker 2015). Therefore, as the range of public and private
interests in the sector increases, new influences on governance and policy continue
to converge under the broad umbrella of arts and culture stewardship (DiMaggio
2006).

We describe the organizations studied in this chapter as institutions, which
embody cultural, entertainment, and commercial undertakings (Caves 2002; Lampel
and Germain 2015). These museums provide activities that cater to diverse tastes,
including cultural, entertainment, and commercial value propositions (Caves 2002;
Suddaby and Young 2015) across a diverse range of actors (Suddaby and Young
2015). In response to challenges that threaten their survival, these organizations, for
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the most part, have adopted financing innovations (Coblence and Sabatier 2014) as
well as ensuring that their existing resources are used effectively (Wirtz 2011) and
transparently.

Progressively, arts and culture organizations are adapting traditional cultural and
educational mandates and integrating them with new programming strategies and
markets; for example, museums and galleries are developing programs and projects
that can increase the commercialization of their products and services online (Falk
and Sheppard 2006; Kotler and Kotler 2000; Sreenivasan 2015). Such consider-
ations can lead established organizations in this sector to consider new funding
methods as avenues for developing innovative programs, achieving financial patron-
age, and increasing online engagement. Therefore, an organization’s decision to
crowdfund often includes an assortment of considerations and stakeholders and is a
rich topic for research.

In this study, we used a trust perspective to consider the multiple interrelated
streams of knowledge, competence, and social interaction that comprise (Bansal
et al. 2018; Möllering 2012) the preparation and execution of organization-led
RBCF campaigns. In taking a process-based view, this study complements and
extends the existing understanding of the preparation and execution of RBCF
campaigns led by arts and culture organizations. The study of these processes is
critical to understanding the development and integration of knowledge and com-
petencies, as well as the social-relational development, that arise from the nexus of
stakeholders’ interests, ideologies, and expectations in this context.

3.3 Key Concepts: Opportunities and RBCF Initiatives

As the pursuit of innovation becomes a prominent endeavor in the arts and culture
sector (Coblence and Sabatier 2014), the search for new funding methods has also
intensified. A broader view of funding innovation may include, for example, the
exchange and implementation of ideas, as well as processes new to an organization,
its sector, or its market (Xiao and North 2018; Xiao and Ramsden 2016). In this
regard, RBCF has attracted the attention of arts and culture organizations interested
in exploring funding opportunities that also incorporate digital social engagement to
enhance their online profiles (Chandnaa and Salimathb 2018; Lehner and
Nicholls 2014).

3.3.1 Organization-Led RBCF

As discussed in the previous section, this chapter explores RBCF due to its popu-
larity among arts and culture organizations. Such organizations typically use RBCF
to fund a new idea, project, or venture by soliciting contributions from potential
funders, generally through an online public appeal platform (Belleflamme et al.
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2014; Mollick 2014). Accordingly, the projects are underwritten by the active
participation of several funders (Mollick 2014; Mollick and Nanda 2015). Typically,
the rewards offered by arts and culture organizations comprise an assortment of
commercial project-related products, including tickets to exhibitions and live per-
formances, that connect funders with the organization’s brand and are determined by
funders’ contribution levels (Thürridl and Kamleitner 2016).

The crowdfunding environment continues to advance. Firstly, popular RCBF
platforms have improved their offerings to creators by providing additional guidance
through online or face-to-face workshops to help creators build their presentations
and manage their campaigns more efficiently (Mitchell et al. 2017). Moreover,
creators and funders now disseminate campaign information across multiple social
media channels and media releases (Hui et al. 2014; Mollick and Nanda 2015). Prior
research has found that crowdfunding expands the scope of traditional fundraising
by increasing campaigns’ geographical scale (Agrawal et al. 2015).

For museums, the RBCF model is an attractive proposition because a well-
publicized crowdfunding campaign can promote an institution’s brand globally.
However, recent research has suggested that creators who focus their RCBF cam-
paigns within specific geographical locations achieve significant financing and
engagement benefits if they gain the support of local businesses, government
entities, and communities (Giudici and Rossi-Lamastra 2018; Josefy et al. 2017;
Cavalcanti Junqueira and Discua Cruz 2019). Hence, in some instances, the attrac-
tion of dedicated local and regional supporters is a strong contributor to the success
of a crowdfunding campaign (Josefy et al. 2017).

As mentioned above, the RBCF literature has generally recognized the prepared-
ness of creators (both individuals and organizations) as an important factor influenc-
ing the success of a campaign (Agrawal et al. 2013; Belleflamme et al. 2014). The
broad concept of preparedness encompasses specific competence markers, such as
the creation of compelling video messages, effective storytelling, frequent updates to
funders, and the creator’s background (Mollick 2014). However, research has also
demonstrated that suitable rewards are equally essential to an RBCF campaign’s
success (Cholakova and Clarysse 2015; Thürridl and Kamleitner 2016). The
rewards, updates, communications, and contributing exchanges of RBCF campaigns
can generate additional income through the attraction of new audiences (Mollick
2014).

Despite the successes of several organization-led RBCF campaigns, previous
studies found an increase in criticism of the preparation and management of such
campaigns. Some of these concerns arise from the idea that creators must follow, for
example, procedures that they may be neither willing nor able to adopt (Davidson
and Poor 2015). For instance, traditional arts and culture organizations typically use
lengthy and sometimes outdated forms of communication that fail to adequately
leverage their message (Sands and Smith 2000; Wirtz and Zimbres 2018). In
contrast, RBCF videos require digital editing, script development, and communica-
tion skills to produce short and convincing messages that compel funders to “join the
journey” (Manning and Bejarano 2017, p. 194). Thus, the communication of an
RCBF campaign’s storyline requires new competencies, as well as attributes such as
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persuasiveness and social awareness (Manning and Bejarano 2017) germane to
interactive online environments (Beldad et al. 2010).

Other concerns may arise when organizational RBCF teams seek to explain
crowdfunding to key internal stakeholders. For example, in preliminary discussions,
the success of RCBF campaigns cannot be guaranteed (Gerber and Hui 2013;
Mollick and Nanda 2015). Indeed, the RBCF model involves a certain level of
vulnerability and uncertainty, including the possibility of failure and public scrutiny
(Davidson and Poor 2015; Greenberg and Gerber 2014), thus creating a risk to the
organization’s reputation and brand. Additionally, crowdfunding campaigns require
considerable dedication (Hui et al. 2014). Hence, for the duration of a campaign,
staff may, for example, need to commit to working overtime on top of an already
demanding schedule. These strands in the research continue to direct the literature in
interesting directions (Lehner and Harrer 2019; Mollick and Nanda 2015). However,
since questions remain about the processes influencing the preparedness and execu-
tion of organization-led RBCF campaigns, we are keen to explore some of the
conceptions that might contribute to narrowing the research divide between RBCF
success factors and campaign processes.

3.3.2 Interpersonal Trust Formation in the Context
of Funding Innovations

The investigation of financing models that leverage social-digital innovation, such as
crowdfunding, requires systematic exploration of the processes arising from the
relevant social, knowledge, and competence associations. Therefore, in this study,
we sought to understand the competence and relational dimensions of the creation of
interpersonal trust in the context of cross-functional teams’ preparation and execu-
tion of crowdfunding campaigns.

Mayer et al. (1995, p. 712) defined trust as “the willingness of a party to be
vulnerable to the actions of another party.” Trust usually involves a willingness to
accept some uncertainty about the amount of information available and the actions of
other actors (Mayer et al. 1995; Sztompka 1998). Understanding how stakeholders
overcome uncertainty and other concerns about embarking on an innovative under-
taking requires knowing how trustworthiness can be fostered and demonstrated
within organizations (Dirks and Ferrin 2001; Huxham and Vangen 2005; Levin
and Cross 2004). In other words, the development of trust between key stakeholders
has the potential to become a prerequisite for successful organization-led RBCF
campaigns. Perhaps more importantly, trust formation can also shape
intraorganizational relationships and increase the importance of competencies and
relational support, which in turn enable internal knowledge exchanges and, ulti-
mately, lead to well-managed campaigns (Levin and Cross 2004; Tsai and Ghoshal
1998).
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Like any innovation, an RBCF campaign can have adverse outcomes, affecting,
for example, an organization’s reputation and the professional and social interactions
of the involved team members. The relational processes and tensions arising from
conflicting artistic and business ideologies may also represent a challenge (Glynn
2000; Ruud 2000). These dynamics can become barriers to trust formation when
organizations undertake complex initiatives involving highly specialized depart-
ments. For instance, some departmental ideologies might prompt staff to question
whether crowdfunding is an acceptable model, and RBCF team members’ decisions
and actions may affect trust and participation across departments and organizational
levels (Currall and Inkpen 2002; McKnight et al. 1998). Bearing in mind these
complex interactions and interpersonal trust formation between multiple internal
stakeholders, it becomes apparent that organizational teams’ efforts to prepare and
execute RBCF campaigns are different from campaigns led by individuals who rely
solely on the decisions of one or a few creators.

Organizations that assemble cross-functional teams for a specific task or project
often encounter challenges regarding competencies and relationships (Colquitt et al.
2007). McAllister (1995) argued that within organizations, interpersonal trust
between professionals is based on cognitive knowledge and competence, whereas
relational (i.e., affective) trust relies on the upholding of the interests of others.
Going further, Mayer et al. (1995) attributed the formation of trust to a purposeful
intention by the trustees, or those seeking trust, to demonstrate competence, benev-
olence, and integrity during focused interactions (Mayer et al. 1995). In this context,
the benevolence and care expressed by RBCF leaders during campaign deliberations
can demonstrate their willingness to respect trustors’ (i.e., other internal stake-
holders) interests. Notably, while the existing literature has found that these dimen-
sions are fundamental to trust, cooperation, and knowledge exchange over time
(Abrams et al. 2003; McEvily et al. 2003), it has not considered the processes by
which organizations’ RBCF teams can address stakeholders’ ideologies and expec-
tations within rapid and time-limited crowdfunding initiatives.

When organizations pursue innovative funding methods, they are well-placed to
review their internal practices to ensure that they facilitate internal stakeholders’
interactions, decisions, and actions. Therefore, our examination of trust formation
illustrated the processes by which intraorganizational RBCF collaborations occur
through interactions between cross-functional RBCF teams, departments, and other
key stakeholders.

3.4 Methods

3.4.1 Context: Arts and Culture Organizations

The idea of arts and culture organizations adopting entrepreneurial and innovative
funding practices is nothing new (Hagoort 2003; Klamer 2011; Swedberg 2006). For
the past two decades, governments and economic forums worldwide have called for
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such organizations to seek new funding opportunities, become more entrepreneurial,
and develop financial acumen (Gradén and O’Dell 2017; Leventhal and Zeylikovich
2015; Pickles 2015). Economic fluctuations and new fiscal priorities have played a
critical role in this shift (Leventhal and Zeylikovich 2015; Pickles 2015). In
response, organizations have tried to adapt and seek new opportunities to implement
innovative measures (Byrnes 2015; Decker 2015).

One approach to understanding funding environments in this context is to
examine fundraising and strategic planning as coordinated processes (Decker
2015; DiMaggio 2006; Falk and Sheppard 2006; Kotler et al. 2008). For instance,
museums usually plan exhibitions and programming 5 to 10 years in advance,
allowing time to shape their ideas and develop options for raising a sufficient, though
realistic, level of capital (Smithsonian Institution 2002). However, to ensure the flow
of state-of-the-art knowledge and resources, it has become common for organiza-
tions to continuously cultivate their audiences and networks (Leventhal and
Zeylikovich 2015). Therefore, an organization’s competitive programming, digital
interactions, commercial offerings, and services are all intended to generate financial
and social support from committed constituencies, as well as achieving additional
engagement from new audiences (Kaiser and Egan 2013; Kotler and Kotler 2000).
This can facilitate the revival or expansion of existing support networks while
enlisting new supporters’ participation.

3.4.2 Research Approach

In this study, we used qualitative methods (Gioia et al. 2013), given that they are
well-suited to studying processes and participant associations (Langley et al. 2013).
The selection of the institutions studied was also purposeful; the author obtained
access to organizations through professional relationships within the UK and US arts
and culture sectors. This approach facilitated the engagement with key administra-
tors and staff at the selected museums. Additionally, archival data, videos, written
narratives, updates and feedback, digital media data, specialized reports, and news
press related to these campaigns were also examined.

The author gathered the data through in-depth, open-ended interviews with four
key team members over 3 months. On average, each interview lasted around 90 min,
and all were conducted on the museums’ premises, which allowed for further
investigation of the organization’s physical environment. Supporting interviews
included one principal RBCF platform officer, one corporate contributions repre-
sentative, and one traditional principal patron, and were conducted both in person
and online. Lastly, the author also attended the launch of the two projects that
resulted from the museums’ RBCF initiatives. Table 3.1 presents an overview of
the selected campaigns.

Interpretative methods were used to analyze how and why cross-functional teams
prepared and executed organization-led RBCF campaigns. Firstly, the author
reviewed the information from post-interview memos, then compared with data
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controls (Miles et al. 2014), including essential data sources (i.e., the platform
project site, digital media data, videos, narratives, press coverage, and screen-
based and archival documents). The data sources were then organized using
NVivo Pro Version 11; this program was selected because it accepts a number of
data formats. The coding was an iterative process, with themes being refined or
abandoned until first-order concepts surfaced. Secondly, the author further refined
these concepts in light of the experiences of cross-functional team members and
other key actors to identify second-order themes. Subsequently, the choices were
compared regarding the processes adopted by RBCF team leaders when interacting
with internal stakeholders. This data analysis approach provided an understanding of
the synergetic approaches involved in the relevant preparation and execution
processes.

3.5 Analysis

This study used competence and relational dimensions as the foundations for
discussing the preparation and execution of RBCF campaigns. These dimensions
firmly underpin the processes presented in Table 3.2, which illustrates cross-
functional teams’ preparation for and execution of organization-led RBCF
campaigns.

The final, downstream, stage includes the reflections of individual cross-
functional team members, providing a wider lens for future research. The overall
process is not linear. At times, team members had to readdress and renegotiate, for
example, concerns that were first presented in the upstream stage. Therefore, in

Table 3.1 Selected RBCF museums in this study

Campaigns
Cross-functional
Depts.

Reason for
crowdfunding Country

Type of
project

Platform
scope

1. Far East
(FEC)

Development,
Communications,
Marketing,
Curatorial

We had less than a
year to fundraise for
a big exhibition. And
we could build audi-
ences around it. An
exciting opportunity!

UK Contemporary Major

2. PRISM
(PRS)

Development,
Marketing,
Curatorial

We searched for new
and creative ways to
raise money...The
reason we chose
(project) was that the
exhibit had a com-
munity aspect to
it. We wanted to
expand our
community

USA Contemporary Major

Fictitious names are used to assure anonymity of organizations and individuals (Gioia et al. 2013)
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Table 3.2, the stages and transitions indicate recurrent deliberations and processes.
The narratives of the respondents for the two cases in Table 3.1, FAE (UK) and PRS
(US), as well as the platform representative, corporate contributor, and traditional
principal patron, informed the findings that are examined in the next section.

3.5.1 Competence-Based Trust Formation

According to the FAE and PRS representatives, the orchestration of
intraorganizational RBCF campaigns took time, effort, and consistency. In both
cases, the formation of trust relied on the ability of each RBCF leadership team to
demonstrate their knowledge and skills to the rest of the organization (Colquitt et al.
2007; Mayer et al. 1995). In instances where the teams lacked answers or did not
have the necessary campaign-related skills, their resourcefulness in bringing sector
experts (e.g., representatives from other museums that had successfully used RBCF)
and platform representatives to explain the necessary processes and implications of
crowdfunding formed the initial foundation for the formation of trust between
internal stakeholders.

3.5.2 Initializing Intraorganizational RBCF Collaborations

Table 3.1 shows the reasons given by intraorganizational team members for their
adoption of RBCF. Another perspective was offered by a financial sector profes-
sional whose large firm has a program for contributions to arts and culture organi-
zations. She explained why her firm decided to begin contributing to such
organizations’ RBCF campaigns:

I think crowdfunding is one of the newest approaches for the arts and culture scene, and
people are really taking a look at it. I mean, organizations may be used to filling out 50 pages
or more of strict forms to get grants, for example. But the times when it was easier to get
money in the form of grants and other types of finance for the arts are not so much now. Even
to get corporate sponsorships is not that easy anymore. And so . . . established cultural
institutions have to take their fate into their own hands and try something new and different.
And it is not enough to say; I have a great project give me some money. . . Now, you have to
take responsibility for the project and how the idea is digitally communicated, and you have
to think about how you are going to do the project and be very clear about it. And I think this
is good because then the whole funding scene is changing, and crowdfunding is showing that
people are becoming more experienced about how to present and do their projects. (Finan-
cial Sector Firm Contributions Director)

Solving these new challenges, however, was not a straightforward process for the
campaigns examined in this study. Often, organizations must invest time in provid-
ing sufficient information regarding the skills and practices required to successfully
steer such a campaign. According to the FAE and PRS respondents, the process
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intrinsically requires multi-layered considerations before campaign development can
even begin.

After the preliminary RBCF proposals were presented in the upstream stage
(Table 3.2), both organizations embarked on a transitional initiation stage. In an
interview, a campaign advisor for a major international RBCF platform, whose role
is to provide guidance to museum-led campaigns, mentioned the significance of
cross-functional teams. The advisor also highlighted the difference between individ-
ual and organization-led campaigns:

Institutions’ coordination across teams is really key, and I think that’s probably the biggest
difference that I would say between institutions and individuals doing projects. So, it is a
cross-collaboration . . . this is actually what trends well with museums . . . so it is being
strategic about how you are going to achieve community together, and strategic about how
you are going to do all of that. . . lots of preparations before launching a campaign to enable
you to position yourself well for support. (Major RBCF Platform Officer)

During the initiation stage, intraorganizational discussions in both institutions
consisted of question-and-answer workshops designed to provide knowledge and
build trust between internal stakeholders. Consistent with other “high-uncertainty
and high-vulnerability contexts” (Möllering 2012, p. 2), the RBCF campaigns
proceeded swiftly. In this regard, the presentation of reliable information and
strategic knowledge (Wirtz 2011) by the RCBF teams enhanced the quality and
timeliness of the decision-making process (Martin and Eisenhardt 2010). According
to respondents, this knowledge-sharing stage was necessary to provide information
regarding the opportunity represented by RCBF, as well as to assemble the compe-
tences required to meet the demands of each campaign while safeguarding the
institutions’ reputation and brand (Cabral 2012; Negro et al. 2014; Preece 2011).

The interview responses, observations, and screen-based and archival sources all
confirmed that both FAE and PRS had emphasized the collection of detailed
information, such as data and cost analyses. Teams had to decide whether RBCF
was a feasible alternative to traditional forms of fundraising. Similarly, even in
temporary collaborations, collaborators expect associates to display competence
and deliver on agreements (Das and Teng 1998).

Respondents from both museums discussed the importance of including external
experts (i.e., ex-creator museums, industry experts, platform representatives) in the
initial information sessions to support decision-making, including concerning the
team’s skills and configuration. Overall, this approach increased the knowledge and
lessened the reservations of internal stakeholders. The information sessions also
incorporated discussions on strategic digital engagement and communications,
internal competencies, and other significant challenges, such as overtime and extra
work duties for key staff. According to the respondents from FAE, these procedures
yielded promising results in later discussions and led to collective buy-in among
internal stakeholders.
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3.5.3 Formation of Relational Trust

In addition to competence-based trust, relational or interpersonal trust ensured that
the relationships formed in this context reflected prosocial behaviors and demon-
strated regard for the interests of internal stakeholders (Mayer et al. 1995; McAllister
1995). Leading FAE and PRS team members indicated that steering internal stake-
holders towards shared goals to create value for the initiative was a challenge
(Freeman et al. 2004). Both FAE and PRS respondents reported a combination of
affirmation and opposition from key stakeholders towards the RBCF initiatives.
Therefore, respondents’ attempts to form and enhance social synergies required
the purposeful steering of relational processes.

3.5.3.1 Steering Intraorganizational Collaborations

Innovative initiatives can become contentious if departments cannot coordinate and
integrate different ideologies (Glynn 2000; Ruud 2000). Therefore, cross-functional
team respondents discussed projects at length before electing the “right one” (PRS).
The interviews with cross-functional team members and experts, as well as the
observations and archival data, indicated that a collaborative selection of the right
project, coupled with an appropriate narrative and suitable rewards, encouraged
shared ownership of the RBCF projects across multiple departments. Furthermore,
the selection of the right RBCF platform was also key. Both the FAE and PRS teams
selected large RBCF platforms because they were aiming to reach international
audiences.

Team members from both museums drew their understanding of RBCF from
general knowledge based on familiar concepts (Abrams et al. 2003). However, staff
members struggled with unfamiliar applications of crowdfunding. A leading team
member from PRS explained:

Well, as you have probably heard before from other institutions, we all have our own
standard fundraising mechanisms. So, introducing this new form of fundraising took some
time . . . I invited the (platform) Director of Arts to come in and speak with the key internal
stakeholders of the museum, being marketing, curatorial and development. Once these
departments got familiar with it, we also brought in more people (from the organization).
So, it was a multi-stepped process, sort of like an introduction and orientation to how
(platform) and crowdfunding works and how the campaign is interrelated between depart-
ments. That might seem obvious, but I think because it was a new concept, and another layer
of extra work, it was very helpful to have a person from (platform) answer questions and help
people to feel familiar and comfortable with this new process.

Team leaders also emphasized the relevance of “critical conversations” (PRS).
Research on innovation has indicated that such conversations can reveal social
attributes that may stimulate discussion, innovation, and knowledge creation (Lester
and Piore 2004; Liedtka and Rosenblum 1996). Respondents noted that these
conversations with internal stakeholders and external experts were essential for
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sharing knowledge and fostering trust to initiate cooperation and innovation within
their organizations.

As shown in Table 3.1, each organization has several specialized departments,
sometimes labeled as “silos” in organizational studies (Gulati 2009). It was chal-
lenging for the organizations to integrate these different departments. For example,
the FAE team leaders had to contend with issues of divergent departmental ideolo-
gies (e.g., differences of opinion between artistic staff and funding specialists).
Financial concerns relating to the selected project/exhibition also surfaced (Glynn
2000; Ruud 2000). Doubts were raised about the general appropriateness of staging a
crowdfunding campaign. An FAE team member commented:

On the other side, there were a lot of risks you know. If we failed, we would fail very
publicly. . . our target was very ambitious. There had not been a crowdfunding campaign for
that type of exhibition before for that level . . . Not anywhere near that amount up to that
point . . . There were lots of concerns that we might be undermining the integrity of the show
that was about to start. So, we had to keep all of the parties happy.

Accordingly, both organizations tried to address issues from the projects’ incep-
tions, through ongoing discussion and knowledge sharing. Respondents asserted that
this enabled the development of a trusting environment, resulting in better-quality
communication in subsequent stages (Martin and Eisenhardt 2010). Most team
members realized that it would be challenging to manage the project following the
launch if broader questions remained unresolved. The PRS team had already under-
taken the research and had the necessary skills to launch the project, and thus felt
confident about this aspect of the initiative. Nevertheless, the decision to crowdfund
meant that the processes of trust formation among team members had to be
renegotiated and readjusted (Kong et al. 2014), because such an approach required
additional skills and further effort in a short period.

In this study, cross-functional team respondents from FAE and PRS shared a
determination to engage with key internal stakeholders, including directors, boards,
trustees, and principal patrons. The teams hoped to mobilize major stakeholders and
their networks (Preece 2011) to support the RBCF initiatives. Firstly, however, the
teams had to convince key internal stakeholders to become partners in developing
the initiative, while also accepting the influence of those individuals (Gregory 2007)
on the campaign deliberations. As one team member explained, “I think the cam-
paign was very conducive to asking people (e.g., governance and key stakeholders)
to tap into their networks” (PRS). Therefore, the campaign leaders continued to
network with key internal stakeholders throughout the projects; the latter were often
invited and encouraged to participate in information sessions.

The involvement of key internal stakeholders, however, depended on their level
of interest (Johnson et al. 2017). For example, a second-generation principal patron
raised a concern:

You know, I am not a particular fan of crowdfunding because, for instance when we fund
something we are committed, we are part of it usually for the long haul, and we like that our
relationship with the museum is personal. So, in this very personal approach, there is an
element that we take a little bit of ownership, we also take the responsibility towards the
project and the institution itself. And I don’t know; I do not think that there is the same
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commitment with crowdfunding. Sure, they do help with the funding some but sometimes
they are just there for the project, and they are gone. . . But, when my husband and I say yes,
we are definitely in for over the long distance. So, I am not sure if crowdfunding
nurtures that.

This response illustrates the serious concerns that RBCF project leaders in both
cases had to face. Team leaders knew they had to address the concerns of such
stakeholders. For example, the PRS team decided that it was vital to inform
traditional patrons of crowdfunding’s dual benefits. Respondents emphasized that
crowdfunding should be presented to patrons as both a fundraising approach and an
avenue for raising an organization’s online profile to attract untapped digital audi-
ences (Truong et al. 2010).

In contrast, for FAE, the idea to crowdfund was facilitated by motivated trustees
with large networks who had been actively involved since the initial stage of the
project. Later, those trustees continued to disseminate campaign messages via social
media channels. FAE respondents viewed this action as positive. As one team leader
said, “As you probably know, in our field we are always trying to engage the board
more. So, this campaign was an option for them to ‘show off’ the institution they
help govern and send to their friends and families, and of course, it passes on”. In
this respect, respondents indicated that when key internal stakeholders approached
their networks for endorsements (Johnson et al. 2017), it was perceived as a “safety
net” (McAllister 1995) benefitting the RBCF team, organization and campaign.

The PRS team noted the importance of extending the information sessions to staff
and volunteers who were not directly involved in the campaign, including
employees from guest services and the restaurant and museum shop. The goal was
that these individuals would support the initiative and trust the RBCF team’s
leadership. Respondents reported that many of these staff members became willing
front-line ambassadors for their organizations’ RBCF campaigns. Overall, respon-
dents felt that building a robust relational base was essential to the success of the
campaigns. Nevertheless, to further the development of the RBCF campaigns,
further ongoing trust-building was necessary.

3.5.3.2 Finalizing Intraorganizational Trusting Relationships

In general, both FAE and PRS respondents insisted that frequent communication
between departments was essential to sustaining trust, momentum, and motivation
throughout the campaigns. In many instances, such communication included pur-
poseful interactions with key internal stakeholders, thus creating an atmosphere of
trust across multiple organizational levels (Currall and Inkpen 2002).

Towards the finalization transition and downstream stage of their projects
(Table 3.2), both teams adapted and integrated new competencies and knowledge.
Ongoing trust formation facilitated “mutual bonding” (Child 2015, p. 421) among
internal stakeholders. Both campaigns discussed, to varying degrees, the relational
benefits arising from the crowdfunding initiatives. According to an FAE team
member:
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Once it started and people, in particular, the creative side of the organization realized that this
was helping the exhibition and it was not undermining it or losing its integrity, then the
whole organization got behind it. I can tell you that because when we got to the finishing
line, the whole of our office just stopped and watched the countdown, which was absolutely
remarkable to see and be the big motivation force within the organization. It was a different
thing because we had positioned it like such a positive thing. People could not help but to get
it. So, the whole organization was proud of the campaign.

A PRS team leader stated that the cross-functional team collaborations with other
internal stakeholders added significant value to the organization: “People were
really excited about the campaign and they were posting on their Facebook pages
and sharing with their families and friends like ‘this is where I work’ and ‘this is
what we are doing.” Team members also noted that both internal stakeholders and
funders provided positive feedback after the campaigns concluded. One lasting
impression from a team member was that the crowdfunding campaign “made us
look bold and innovative. I think we also underestimated the amount of good feeling
that is out there, that there is a lot of people who want to be involved, so in some
ways, we could have been even bolder” (FAE).

Team members from both campaigns noted, however, that preparing and execut-
ing an RBCF campaign requires a substantial amount of work, time, and ongoing
management of high-stress situations. Therefore, both teams agreed that a cross-
functional team approach is essential. The FAE and PRS representatives indicated
that they would not have considered preparing and executing the RBCF campaign
without a team-based approach.

Respondents also suggested some surprising benefits emerging from their partic-
ipation in RBCF. For example, the crowdfunding experience became a powerful tool
by which to engage with other arts and culture organizations. Indeed, both museums
became leading advisers to other museums interested in RBCF and innovative
funding approaches. Research has suggested that reflection is an important part of
the process of entrepreneurial and adult learning because it encourages learners to
question their previous assumptions and enhances knowledge acquisition (Cope
2003). In this regard, respondents stated that their RBCF experiences had influenced
the campaign results, their intraorganizational competence, and relational processes.

3.6 Discussion

This study investigated the research question: how and why do cross-functional
teams orchestrate preparation and execution processes in organization-led RBCF
crowdfunding? Our findings support the view that research on the preparation and
execution of organization-led RBCF campaigns enables a better understanding of
the crowdfunding experiences of arts and culture organizations. This study comple-
ments and extends in three ways the body of literature on crowdfunding and
innovation.
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Firstly, Martin and Eisenhardt (2010) argued that superior team performance and
effective collaboration require the purposeful dissemination of information. They
proposed that such an approach facilitates social understanding and motivational
alignment within groups. This study complemented and expanded on this notion.
Notwithstanding the respondents’ initial fear of failure in the upstream stage
(Table 3.2), the practices were critical for the formal adoption of innovative financ-
ing methods during the initial transition stage. By acquiring knowledge and devel-
oping trust among cross-functional team members and other internal stakeholders,
these RBCF teams increased the likelihood of positive campaign outcomes. Coop-
erative exchanges might not have occurred had multiple internal stakeholders not
trusted the initiative and the RBCF teams’ leadership (Jones and George 1998).
Thus, this study advances the crowdfunding literature by identifying that the RBCF
team leaders’ decisive recruitment of external knowledge sources, such as the
representatives of crowdfunding platforms and experts from other arts and culture
organizations, strategically addressed and reduced feelings of distrust and opposition
among internal stakeholders. This process greatly increased internal support for the
project and trust in the process and the team members, leading to stakeholder buy-in.

Secondly, the data collected in this study shows that RBCF team leaders’ attempts
to reconcile diverging artistic and business ideologies (Glynn 2000; Ruud 2000)
were invaluable to the campaigns. This demonstration of prosocial interpersonal
attitudes and competence was the foundation for the perceptions of trustworthiness
(Mayer et al. 1995; Schoorman et al. 2007) necessary to initiate productive
intraorganizational conversations and active collaboration. Indeed, the adaptation
and integration of the different specialties (Lawrence and Lorsch 1969, p. 8),
ideologies (Glynn 2000), and competencies of the internal stakeholders were pre-
requisites to entering the finalization transition and implementing the knowledge
gained through the projects.

Thirdly, the most significant finding pertains to the RBCF team engagement with
key internal stakeholders. The internal stakeholders’ advocacy and social media
endorsements strengthened the campaigns and helped create a collective ownership
for the project. Involving such key actors in the campaign’s preparation and execu-
tion contributed to a relationship of mutual support and trustworthiness between the
RBCF teams and internal stakeholders. More importantly, both campaigns were
pleased and surprised by the level of trust, and collaboration arising from these
intraorganizational relationships, as reflected in Table 3.2. Additionally, trust-
building became an integral part of the cross-functional teams’ relational and
competence-based approaches because they perceived the experience as leading to
an increase in innovation and knowledge-sharing both during the campaigns and
beyond.

3 Preparation to Execution: Orchestrating Campaign Processes in. . . 59



3.7 Conclusion

Previous crowdfunding studies have focused on the success factors primarily
observed in individual- or startup-led campaigns. However, the preparation and
execution processes of organization-led RBCF campaigns in the arts and culture
sector have not been comprehensively studied.

Thus, our study contributes to the crowdfunding and innovation literature by
illuminating the processes that organizations follow when preparing and executing
RBCF campaigns. The decision to disseminate information during the preparation
stages enabled the formation of the competence and relational dimensions of inter-
personal trust. This initial trust formation influenced the later stages of the cam-
paigns. Focusing narrowly on the RBCF team leaders’ efforts to engage multiple
internal stakeholders also provided new insights into the social-relational dimen-
sions of these internal project-based associations. The exchange and communication
of knowledge and skills arising from this experience was an additional, and equally
important, consequence of the adoption of the RBCF initiatives explored in this
study.

3.8 Limitations and Implications for Future Research

Notwithstanding these key contributions, this study has some limitations. Firstly, the
findings presented in this article are specific to the organizations that were studied.
Secondly, the study focused exclusively on two successful organization-led RBCF
campaigns. Thirdly, the selected organizations’ RBCF teams played an active role in
developing and reinforcing competence-based and relational interpersonal trust
throughout their campaigns. These characteristics are limitations because they indi-
cate that additional research is needed to investigate situations where these features
are not present.

Since the literature on organization-led crowdfunding campaigns in the arts and
culture sector is limited, additional theoretical and empirical research is needed to
understand the possible interplay between intra- and interorganizational collabora-
tions. In this respect, as governments and public forums continue to encourage
cultural institutions to seek innovative funding sources, future multidisciplinary
research could investigate the roles of governments, private firms, and philanthropic
foundations in this context.
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Chapter 4
Assessing the Maturity of Crowdfunding
and Alternative Finance Markets

Karsten Wenzlaff , Ana Odorovic, Ronald Kleverlaan, and Tania Ziegler

Abstract In order to assess how public authorities and crowdfunding platforms can
collabo-rate, it is essential to understand the different levels of maturity of the
Crowdfunding ecosystem. The chapter analyses concepts developed in the
crowdfunding literature. It establishes a unified framework to understand the increas-
ing complexity of crowdfunding industries, by discussing the conceptual framework
of Crowdfunding success. It proceeds to describe several models of maturity of
industries by applying entrepreneurial ecosystem theory to the alternative finance
space. Lastly, it transfers entrepreneurial ecosystem theory to the alternative finance
regulation and the four scenarios of fitting crowdfunding and alternative finance into
existing regulation.

Keywords Crowdfunding · Alternative finance · Regulation · FinTech · Maturity ·
Self regulation

4.1 Introduction, Motivation and Methodology

The European Union has introduced a new European Crowdfunding Service Pro-
vider Regime (European Commission 2018b; European Parliament 2019; European
Union 2020) in 2020, which intends to harmonize regulatory frameworks in Europe
and overcome existing fragmentation (Wenzlaff et al. 2020). The European

K. Wenzlaff (*) · A. Odorovic
University of Hamburg, Hamburg, Germany
e-mail: karsten.wenzlaff@uni-hamburg.de; ana.odorovic@ile-graduateschool.de

R. Kleverlaan
Utrecht University, Utrecht, The Netherlands
e-mail: ronald@kleverlaan.com

T. Ziegler
University of Cambridge, Cambridge, UK
e-mail: t.ziegler@jbs.cam.ac.uk

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021
R. Lenart-Gansiniec, J. Chen (eds.), Crowdfunding in the Public Sector,
Contributions to Finance and Accounting,
https://doi.org/10.1007/978-3-030-77841-5_4

65

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-77841-5_4&domain=pdf
https://orcid.org/0000-0002-3670-9703
mailto:karsten.wenzlaff@uni-hamburg.de
mailto:ana.odorovic@ile-graduateschool.de
mailto:ronald@kleverlaan.com
mailto:t.ziegler@jbs.cam.ac.uk
https://doi.org/10.1007/978-3-030-77841-5_4#DOI


Commission initiated a consultation process with stakeholders on the appropriate
regime by publishing the impact assessment (European Commission 2018a). Both
the market participants and the member states replied to the European Commission
by cautioning that a harmonized regulatory framework might not be suitable for all
member states (Wenzlaff and ikosom 2017).

The notion underlying this debate is of maturity of alternative finance ecosystems,
in particular, the maturity of the crowdfunding ecosystem. Maturity in the context of
crowdfunding is understood very differently by scholars. The maturity of
crowdfunding ecosystems and the role of regulation in enabling the growth of the
CF market has been discussed scarcely, even though that regulation of crowdfunding
is a frequent topic in the literature.

Therefore, this chapter aims to develop a framework for maturity of
crowdfunding ecosystems, with a particular emphasis on the regulatory framework
for crowdfunding markets. The chapter contributes to research by comparing several
methods on how to assess the maturity of ecosystems and crowdfunding ecosystems
in general, and which factors enable a crowdfunding ecosystem to mature, with one
crucial factor being the regulatory setting. The new framework features are more
nuanced approach to the relationship between regulation and the crowdfunding
ecosystem. A dichotomous approach of no regulation vs bespoke regime is aban-
doned by developing a four-stages model which also includes “stretch-to-fit” and
“test-to-learn” approaches of regulators towards the platforms.

This chapter is intended as a starting point for debate, not as the conclusion of the
debate. This debate will be enhanced in the future with more ample empirical
evidence. The chapter is structured as follows: Section 4.2 reviews the literature
on the determinants of success of alternative finance ecosystems. Section 4.3 dis-
cusses models for maturity of crowdfunding ecosystems. Section 4.4 discusses the
development of regulatory frameworks in crowdfunding markets.

4.2 Success of Alternative Finance Ecosystems

The following section discusses various approaches to understanding the develop-
ment of crowdfunding ecosystems. Ecosystem discussions are a frequent tool in
management studies to elaborate on the changing dynamics of co-operation among
competitors (Moore 1997; Iansiti and Levien 2004a, b). Analyses of ecosystems
commonly identify the advantages of a multi-stakeholder development process
through the lens of network theories and system theories.

The analysis of Entrepreneurial Ecosystems follows this line of thinking (Stam
and Ven 2018; Acs et al. 2017). As one example out of many, Stam and van de Ven
(2018) identify four framework conditions (Formal Institutions, Culture, Physical
Infrastructure and Demand Conditions) and six systemic conditions (Networks,
Intermediaries, Talent, Knowledge, Leadership, Finance) which all impact the
output of an entrepreneurial ecosystem. Based on the analysis of the metrics of
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these framework and systemic conditions, they develop an index to rank the pro-
motion of entrepreneurial activity by the Dutch regions.

In their literature review, Cai et al. (2019) show that this approach, combined with
theories of social capital, is also applicable in the crowdfunding literature. Kshetri
(2015) is one of the earliest papers to analyze the effect of both formal and informal
institutions on success of crowdfunding platforms (not individual projects). He
outlines a research agenda, which unfortunately was not pursued in academic
literature. He argues that a clear regulatory framework in equity-based crowdfunding
reduces uncertainty and improves the success rate of crowdfunding platforms.
Furthermore, countries with a more favorable entrepreneurial climate would treat
equity-based crowdfunding more favorably. Authoritarian regimes, in contrast, do
not allow the operation of crowdfunding platforms, because the increased competi-
tion threatens traditional financial institutions. He also proposes that attitudes
towards online transactions have an impact on the success of crowdfunding plat-
forms. Additionally, trust between strangers in a society allows crowdfunding
platforms to grow quicker. Societies where welfare and charity elements are more
common tend to be more supportive towards donation- and reward-based
crowdfunding. Finally, self-regulation-mechanisms help crowdfunding platforms
to avoid regulatory uncertainty and thus positively impact success of crowdfunding
platforms.

In line with Kshetri, Rau (2017) used data from the Cambridge University Center
Alternative Finance Benchmarking Studies to assess empirically the impact of
formal and non-formal institutions on the development of alternative finance eco-
systems. He finds that the rule of law, the quality of regulation, the control of
corruption and ease of entry into the market are positively associated with the
volume of crowdfunding markets, but he does not provide evidence for the hypoth-
esis of Kshetri that social norms, which have an impact on trust within society,
matters.

4.3 Models for the Maturity of Ecosystems

Management literature develops models to describe the maturity of ecosystems. For
instance, Cukier and Kon (2018) introduce a model for the maturity of software
startup ecosystems. Based on metrics such as available exit strategies, quality of
accelerators, number of startups and angel funding, they develop a four-tiered model
of software startup ecosystems. From Nascent ecosystem, via Evolving ecosystem
and Mature ecosystem to Self-Sustainable ecosystem, the output efficiency and the
resilience to external developments are used to define the maturity of software
startup ecosystems. Cukier and Con then apply this maturity taxonomy to several
startup ecosystems (Tel-Aviv, São Paulo, and New York). From their approach, it
can be deduced that an effective method to develop a maturity model of ecosystems
has the following components:
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1. A list of organizations populating an ecosystem (businesses, business associa-
tions, governments, academic institutions, networks).

2. A list of interactions between these organizations (such as regulatory frameworks,
self-regulation frameworks, business conducts, formal and informal interactions).

3. A list of metrics which measure the efficiency of an ecosystem, measuring the
quality and quantity of interactions, resulting in a ranking of often geographical
entities.

4. A clustering of geographical entities depending on their position in the ranking.

To address the first and second component in crowdfunding, it is instructive to
refer to Gromek (2017, 2018). When discussing the digital ecosystem of
crowdfunding, Gromek lists several characteristics of a well-functioning ecosystem
and gives examples for each characteristic. These characteristics are as follows:

1. Cooperation between crowdfunding platforms and regulated intermediaries, such
as banks and stock exchanges.

2. Existence of crowdfunding associations—Gromek refers to the Danish
Crowdfunding Association, whose function has been taken over by the Nordic
Crowdfunding Alliance.

3. Existence of self-regulation and codes of conducts adhered to by the platforms—
Gromek refers to the Code of Conduct the UK Crowdfunding Association, which
has also been formative for other Codes of Conduct in Europe (Odorović and
Wenzlaff 2020).

4. Accelerator programs for crowdfunding platforms and/or projects/SMEs aiming
to use crowdfunding to access finance, as well as business Environment Solutions
providing coaching and support for crowdfunding campaigns—Gromek refers to
the Accelerator program like the Crowdfunding Hub in the Netherlands
(Kleverlaan and Wright 2017; Crowdfunding Hub 2015).

5. Public policies which support crowdfunding campaigns, such as tax incentives
for investors in crowdfunding campaigns—Gromek refers to the EIS/SEIS
Scheme in the United Kingdom (Vulkan et al. 2016; Hellmann et al. 2019;
Ralcheva and Roosenboom 2016).

6. Independent academic analysis—Gromek refers to the Stockholm Fintech Report
(Gromek 2018) and other examples of academic analysis of the sector.

7. An open dialogue between platforms and regulator and a regulator who has the
mandate to expand the market—Gromek tells the story about the so-called
Crowdfunding Fika, a monthly coffee-meeting of the Crowdfunding Industry in
Sweden with the Swedish Regulator.

Although this list is seen through the lens of the Swedish crowdfunding ecosys-
tem, it is instructive insofar as it mentions several stakeholders which are part of a
mature ecosystem: Platforms and their associations, Project-Owners, Supporters and
Investors, Policy Makers and Regulators, Banks, Stock Exchanges and other regu-
lated financial intermediaries, and their associations, Academic Institutions.
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It is possible to add several more stakeholders to this list. For instance, financial
advisory services (regulated or not regulated) are also part of this ecosystem, which
play an essential role building trust among market participants.

Gromek suggests a set of interactions which can foster the ecosystem, such as the
regulatory framework, self-regulation frameworks of the industry, public support
schemes, academic verification of data and trends, cooperation between
non-regulated intermediaries and regulated intermediaries, dialogue between
policymakers and industry representatives.

Building upon this model of stakeholders and their interactions, Wenzlaff (2019)
proposes that Crowdfunding ecosystems across the globe are very different in their
development and therefore need different policy frameworks for the development of
their markets. Based on research by the Cambridge Center for Alternative Finance in
Africa and Asia (Zhang et al. 2017; Garvey et al. 2017; ASEAN 2017), he develops a
three-tier maturity model, with ecosystems transforming from the Seed State to the
Growth Stage to the Mature Stage.

Wenzlaff proposes that each maturity stage can be identified by merely looking at
the presence of Crowdfunding business models (Table 4.1). He suggests that Seed
Stage crowdfunding ecosystems are dominated by donation-based Crowdfunding
platforms, as those have the least regulatory burden. As crowdfunding ecosystems
mature, reward-based, equity-based and lending-based crowdfunding platforms
enter the market. With further development of the ecosystem, local platforms can
now compete with the international platforms, because they are better equipped to
deal with local regulation and self-regulation of the industry, which is introduced by
crowdfunding associations forming at the mature stage of the industry.

Policymakers should adopt initiatives suited to each stage. He advises designating
a central body within the government to promote the sector. This central body should
be in charge of identifying best practices and industry data, not necessarily as a
government function, but providing the budget to academia to generate data. This

Table 4.1 Maturity stages for crowdfunding ecosystems

Seed stage Growth stage Mature stage

Dominant type of CF

Donation-based Reward-based, emerging equity
and lending-based

Equity- and lending-based

Role of international platforms

International platforms
dominate volumes, local
platforms nascent

Local platforms compete with
international platforms, are creat-
ing niche services

Local platforms are more
successful than interna-
tional platforms

Crowdfunding regulation

No specific CF regime CF regime incorporated in capital
markets regime

Specific CF regime—
Bespoke CF regime

Crowdfunding associations

Very little informal dialogue
between platforms

Informal network of platforms Associations of platforms
with self-regulation
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body could also stimulate the interaction between the main stakeholders in the
industry.

At the seed stage, according toWenzlaff, the crowdfunding ecosystem can benefit
from training, both of SMEs and Consultants. At the growth stage, governments
should facilitate an open dialogue within the industry and regulators. The growth
stage is also suitable for introducing co-financing schemes. Specific rules to regulate
platforms and issuers are introduced at the mature stage. Wenzlaff advises building
on existing regulatory regimes in order to make the local ecosystem compatible.

The three-tier model can be expanded easily. One could argue that after reaching
the mature stage, crowdfunding services are integrated into the traditional financial
systems. This “integrated stage” sees both new as well as traditional service pro-
viders using new digital technologies, such as crowdfunding platforms, but without
the customer being able to distinguish between FinTechs and Banks, for instance.

Introducing a five-tier model for alternative finance, Kleverlaan (2016) proposes
to distinguish ecosystems by specific indicators of maturity. He employs these
indicators to develop an alternative finance maturity index (Kleverlaan and Wright
2017).

The first stage (Pre-Mature) is characterized by small platforms and mostly
unregulated crowdfunding markets. The second stage (Expansion) sees first plat-
forms to move beyond a crowdfunding volume of more than € 5 m in total. Like
Wenzlaff (2019), he suggests that the maturity of an ecosystem increases when more
alternative finance business models are offered by the platforms, which make use of
the existing regulation. In response to the inadequate regulation, industry associa-
tions are formed that use self-regulation to guide the market. The third stage
(Competition) sees platforms becoming sustainable and having a volume of more
than € 50m in total. The third stage has the characteristic of having a specific
Crowdfunding regulatory regime and wide-spread integration into the financial
industry. Kleverlaan proposes that at the third stage, the alternative finance industry
comprises up to 10% of the total finance market for a specific industry (e.g., SME
business lending).

The final two tiers in the model of Kleverlaan relate to crowdfunding ecosystems
which see a certain level of saturation. The fourth stage (Consolidation) displays
mergers of platforms and the formation of separate associations along the lines of
crowdfunding business models. Kleverlaan proposes that the fourth stage is charac-
terized by a market share of at least 10%, at the most 20% of total SME funding. The
final fifth stage (Mature Industry) is characterized by a market share of more than
20%. Kleverlaan proposes that at this stage, crowdfunding becomes an integral part
of the financial industry.

Kleverlaan proposes that the transformation of the industry from one stage to the
other is characterized by specific measures (Table 4.2). In the field of stakeholder
education, he proposes to move from industry roundtables to formal certification of
market participants. Similarly, in regulatory efforts, he proposes to move from open
dialogue to a specific regulatory regime.

The three maturity taxonomies by Gromek, Wenzlaff and Kleverlaan have the
central role of regulation in common. Given that the interaction between market
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participants and emerging regulatory frameworks have an enormous impact on the
acceptance of new technologies in finance, it is no surprise that in all of the proposed
models the stage of regulation is indicative of the stage of maturity of the whole
system.

4.4 Maturity of Regulatory Frameworks

In the analysis of the Benchmarking reports, Odorović and Ziegler (Odorović et al.
2020) provide a more comprehensive framework for analyzing crowdfunding reg-
ulatory frameworks. Unlike the previous models, they propose two different paths
from an unregulated crowdfunding ecosystem to a crowdfunding ecosystem with
bespoke crowdfunding regulation (Table 4.3).

Odorović and Ziegler argue that crowdfunding platforms often escape regulatory
oversight before crowdfunding becomes widespread or, in their view, poses a threat
to financial stability. Until then, regulators embrace a “wait and see” strategy. For
instance, in many markets, regulatory authorities do not classify equity-based
crowdfunding platforms as investment brokerage firms to avoid placing a heavy
burden on the platforms. This approach can also have adverse effects on the
platforms, for instance when peer-to-peer lending requires a banking license, and
therefore no platforms develop. If crowdfunding platforms and issuers fall outside
the existing regulatory perimeter, crowdfunding platforms sometimes use self-
regulation to fill gaps in the regulation, to protect the industry’s reputation. For
instance, Finance Estonia has created a self-regulatory system for crowdfunding—
Estonia has the highest volume of crowdfunding per capita in Europe (Finance
Estonia and Deloitte Legal Estonia 2016; Ziegler et al. 2019).

Table 4.2 Transformation of maturity stages

Stage Regulation Education

From pre-mature
to expansion

Open dialogue Industry roundtables
Independent advisors

Expansion to
competition

Clear regulation
Public support

Collective promotion of success stories, regular
publications of growth in the industry
Training of advisors

From competition
to consolidation

Investor protection
Transparency on
defaults

Independent academic research, certification of
advisors, training and financial experts, govern-
mental promotion

From consolida-
tion to mature
industry

Integrated completely
into financial
regulations

Formalized certification of financial experts,
included in the curriculum of management and
finance students

Table 4.3 Table of CF
regulation

Outside the regulatory perimeter Stretch to fit approach

Test-and-learn approach Bespoke regime
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The second scenario entails the interpretation of existing rules developed for
conventional financial models to target the risks arising from new models. This
“stretch-to-fit” approach requires equity crowdfunding platforms to have a license as
an investment firm. The problem with the stretch-to-fit-approach is that
crowdfunding platforms have to bear the cost of compliance with rules which do
not necessarily fit their business model. An example is the equity-based
crowdfunding industry in Germany, which relies on subordinated loans and profit
participation certificates as equity substitutes to escape the regulatory treatment of
“transferable securities” and trigger prospectus requirements (Klöhn, Hornuf, and
Schilling 2015).

The “test and learn” approach, in the third scenario, allows innovation to develop
alongside the business models of crowdfunding platforms. This scenario uses three
types of learning methods. Innovation offices are a way to engage regulators with
industry members to understand technology solutions in the market. Regulatory
sandboxes allow certain fintech providers to emerge, relying on a more lenient
regulatory regime prior to formal licensing. SupTech are initiatives where the
regulatory authority requests fintech firms to provide data, which allows regulators
to supervise the market in real-time.

The last scenario is a Bespoke Regulatory Framework, which includes a set of
regulatory rules tailored to the needs, capacities and risks of the crowdfunding
business model. The risk of a bespoke regime is that a tailor-made system is adopted
too early, leading to a regulatory failure and stifling market innovation. Several
regulators in Europe have introduced quite different tailor-made systems for
crowdfunding, leading to significant fragmentation of the European crowdfunding
market.

The shift from one stage to another is far from universal across Europe. In some
jurisdictions, regulators jumped straight to stage four, creating a bespoke regime way
before the industry matured. The example is Italy, which introduced equity
crowdfunding regulation back in 2013. Most jurisdictions experience stages two
and four, firstly trying to fit crowdfunding models into the existing regulatory
framework for traditional intermediaries. Once realizing that the existing rules do
not fit the purpose of the newly emerging industry, they introduce bespoke regimes.

France is an illustrative example. The most cautious approach is to allow for the
‘test-and-learn’ stage, during which regulators closely monitor the risks of a few
market players and experiment with a more lenient regime, which serves as a basis
for adopting a tailored regulatory regime in the future. However, this approach is
also very resource-intensive for the regulator, and as such, has limited application in
less developed countries.

The added value of the model developed in this chapter is that it recognizes that
regulatory frameworks and crowdfunding ecosystems do not move along a straight-
forward path of maturity. On the contrary, practice across European states features
very different regulatory paths. Further empirical research is needed to assess their
effect on the maturity of crowdfunding markets.
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4.5 Conclusion

This chapter has outlined diverse approaches to maturity of crowdfunding ecosys-
tems used in crowdfunding research. One of the cornerstones of different models is
to discuss the development of both informal and formal institutions, in particular,
crowdfunding-specific regulatory framework. It has shown that the existing research
analyzing the effect of institutions on the success of crowdfunding markets fails to
take into account divergent paths of development of crowdfunding regulation.
Instead of a dichotomous approach to regulation—unregulated vs bespoke regimes,
the paper developed a more nuanced model with four stages of crowdfunding
regulatory frameworks, which can be used to study various ways in which
policymakers approach the crowdfunding phenomena. The chapter highlights that
regulatory frameworks evolve along different paths.

Several questions require further theoretical and empirical research. First, little is
known how regulators and policymakers choose their regulatory path or policy
options to support the crowdfunding ecosystem. In particular, it is essential to
understand how rules and support schemes conceived for traditional intermediaries
affect the speed of transformation of the crowdfunding platforms and the adopting of
a bespoke regime. For instance, one could argue that the more inadequate the rules
are, the faster is the shift from one stage to the next.

Another essential research question might refer to formal and informal interac-
tions between different stakeholders and their influence on the shift between differ-
ent stages. For instance, one could argue that the tradition of informal dialogue
between regulators and platforms support a “test-and-learn” approach.

Furthermore, it is necessary to understand better how the size of the
crowdfunding industry affects the regulatory path and the institutions surrounding
the industry. The bigger the industry, the higher the pressure to tailor the rules to
their needs, but one could also argue that some regulators might adopt a bespoke
regime ex-ante to stimulate the growth of a nascent industry. The peer-to-peer
lending regime in Lithuania, for instance, was specifically designed to allow domes-
tic lending platforms grow quicker than their European counterparts.

An important question is whether going through all stages of (regulatory) matu-
rity produces the best result in terms of helping the crowdfunding industry to
develop fast. Skipping one or more stages might produce better results, adopting
specific regimes and support mechanisms to early might result in stifling the
industry. This has to be analyzed along different periods spent on each of the stages.

This chapter contributes to the debate on this topic by linking existing research on
ecosystems and maturity to developments in the crowdfunding markets, supporting
policymakers to determine at which stage their crowdfunding ecosystems are and
how to find the appropriate regulation.
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Chapter 5
From Passive Observer to Confident
Leader: Taxonomies for Public-Private
Collaboration in Regional and Local Civic
Crowdfunding

Karsten Wenzlaff

Abstract The interaction of public authorities with private crowdfunding platforms
is an important building stone in creating a mature Crowdfunding ecosystem
(Wenzlaff, Civic Crowdfunding – Finanzierung von Öffentlichen Gütern. In:
Crowd entrepreneurship: Das Gründungsgeschehen Im Wandel, 2019). Especially
during a global crisis like the Covid-19 pandemic, the collaboration of these two
groups of stakeholders is in high demand by the platforms (Ziegler et al., Global
COVID-19 FinTech market rapid assessment study - CCAF publications. University
of Cambridge Alternative Finance Center, 2020b) as well as public authorities
(Rowan et al., Global COVID-19 FinTech Regulatory Rapid Assessment Study -
CCAF Publications. University of Cambridge Alternative Finance Center, 2020).
The following article classifies examples of public authorities working together with
Crowdfunding platforms all over Europe. It discusses two theoretical frameworks,
developed by Rodrigo Davies (Civic crowdfunding: participatory communities,
entrepreneurs and the political economy of place. Master Thesis, Massachusetts
Institute of Technology, 2014; Understanding the crowd, following the community:
the need for better data in community development crowdfunding. Federal Reserve
Bank of San Francisco, 2015a; Inf Commun Soc 18 (3):342–55, 2015b) and Hannah
Griffiths (Future Cities Catapult and Griffiths, Civic crowdfunding a guidebook for
local authorities. Future Cities Catapult, UK, 2017). The chapter then proceeds to
expand the theoretical framework developed by Griffiths. In addition, the chapter
contributes to academic research by providing a representative list of examples of
collaborations of crowd-funding platforms with public authorities.
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5.1 Civic Crowdfunding and the Public Good

Crowdfunding, the collaborative financing of entrepreneurial activity, is a market
that cumulatively surpasses the one-trillion-dollar threshold in 2020 (Ziegler et al.
2020a). Unsurprisingly, the growth of this market is a focus of policy makers across
the globe, not just with regards to regulating this market, but also with regards to
making the benefits of this form of alternative finance accessible to public authorities
by leveraging public spending through private investors.

The specific modes of interaction between public authorities and crowdfunding
platforms are a nascent topic of scientific inquiry but have been touched upon by a
wide range of academic and practitioners’ literature covering the phenomenon of
‘civic crowdfunding’(Wenzlaff 2020b). Civic crowdfunding research aims to
explain how crowdfunding can generate a ‘public good’, a good which is
non-excludable and non-rivalrous (Samuelson 1954).

An early, and very narrow, definition of Civic Crowdfunding defines the phe-
nomenon as “the subset of Crowdfunding campaigns which aim to finance a civic
cause. A civic cause is a cause which improves public infrastructure [. . .]” (Wenzlaff
2016). Crowdfunding a street, bridge, playground or public park would fall within
that narrow definition of civic crowdfunding.

The academic literature in recent years has constantly evolved from this very
early definition (Wenzlaff 2020a). What is Civic Crowdfunding and how is the
concept of Civic Crowdfunding related to regional and local crowdfunding? It is
beyond the scope of this chapter to re-tell the different narratives used in academia.
Four dimensions of the definition of Civic Crowdfunding have been identified in the
academic literature (Wenzlaff 2020b), and the chapter proceeds by tying these four
perspectives to the term “local crowdfunding”.

5.2 Local Crowdfunding and Civic Crowdfunding

“Local crowdfunding” is used somewhat synonymously to two other closely related
terms: “regional crowdfunding” and “municipality crowdfunding” (in German:
“kommunales Crowdfunding) (Kukla 2014; Wenzlaff et al. 2015; Hainzer et al.
2014; Zoellig 2017; Assenmacher 2017; Ackermann et al. 2019).

The literature on this specific form crowdfunding refers to the place-based nature
of crowdfunding, exploring a notion developed by Rodrigo Davies (2014) that
crowdfunding is overwhelmingly a local phenomenon, with most crowdfunding
originating from the same community of supporters which are targeted during the
campaign. This place-based nature of crowdfunding is part of the success of
crowdfunding (Boyle 2016; Mayer 2018; Foà 2019; Old et al. 2019; Brent and
Lorah 2019; Dejean 2019), since it allows the existence of social capital within a
group to have an impact on the potential real capital mobilized by the crowdfunding
campaign.
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Adapting the four perspectives of “Civic Crowdfunding” (Wenzlaff 2020b),
which are further explained in Table 5.1, is necessary before proceeding in this
chapter.

The first perspective refers to the project goal. “Local crowdfunding” in that sense
can be understood in the narrow sense of creating a public good (or semi-public
good) for a local audience. “Local crowdfunding” can also be understood in the
sense that it creates a private local good. This dichotomy is best explained through an
example. Crowdfunding a public park results in a local public good. Crowdfunding a
local concert results in a local private good, because access to the good is excludable.
It is important to note that local private goods can have local public good spillovers,
for instance crowdfunding a local concert can boost the ‘creative image’ of city.

Regarding the second and third perspective, a similar dichotomy is evident. In the
literature on civic crowdfunding, a civic authority can be acting as both the project
owner and the project supporter within a crowdfunding campaign. In local
crowdfunding, a local enterprise can function as project owner, which is supported
by a local citizen during the campaign. In local civic crowdfunding, a local public
authority can act either as a project owner, or a project supporter—the other side then
being taken by either a local enterprise or a local citizen.

Fourthly, civic crowdfunding is defined through the platform perspective. In the
case of a public authority operating a platform, academic research puts these
activities within the scope of civic crowdfunding, sometimes if the platforms
operated by the public authority serves a civic goal (Bone and Baeck 2016; Old
et al. 2019), sometimes arguing that non-civic causes such as promoting specific
entrepreneurial ventures (Wenzlaff 2017) can also be considered part of civic
crowdfunding. A local crowdfunding platform would simply be a platform which
only accepts projects from a specific region or territory within a nation-state. A local

Table 5.1 Local vs civic crowdfunding

Civic crowdfunding Civic and local crowdfunding Local crowdfunding

Project
Goal

Public Good
“Clean Nature”

Local Public Good
“Park”

Local Good
“Private Concert”

Project
Owner

Public Authority
“National Government”

Local Public Authority
“City Council”

Local Project Owner
“Local Enterprise”

Project
Supporter

Local Project Sup-
porter
“Citizen”

Platform Platform operated by Pub-
lic Authority
“National Crowdfunding
Platform for Clean
Nature”

Platform operated by Local
Public Authority
“Regional Crowdfunding
Platform for Circular
Economy”

Platform operated by
Local Enterprise
“Local
Crowdfunding Plat-
form for City X”
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civic crowdfunding platform1 would be a platform which is connected to a specific
region and operated by a local public authority.

5.3 A Wide Definition of Public Authority

The last item to define is the term public authority. The starting point for defining
public authority is identifying a similar term which as a specific meaning in
European cohesion politics. In the European Union cohesion policy, a “managing
authority” is clearly defined as “a national ministry, a regional authority, a local
council, or another public or private body that has been nominated and approved by
a Member State” (European Commission 2014a) which in the framework of the
European Cohesion Policy (European Union 2013; European Commission 2018c)
“provides information on the [structural investment] program, selects projects and
monitors implementation” (European Commission 2014b).

For the analysis in the next section, such a definition is too narrow. When the
author of this chapter published a first overview of the examples listed below on
LinkedIn (Wenzlaff et al. 2020a), it was evident that very few of the so-called
managing authorities had actively been collaborating with crowdfunding platforms.
The reason is simple: often the ministries in charge of implementing the structural
investment programs are tasked with regional development, whereas the ministries
collaborating with crowdfunding platforms are either finance ministries or ministries
for business development and commerce.

The most sensible way to collect the examples below has been to use a wide
definition of public authority. Authority is understood in the Weberian sense of
legal-rational authority (Weber 2019) as institutional power, governed by legal
norms. Therefore, in the context of this chapter, “public authority” is understood
as being wielded by a wide range of possible institutions:

A national, regional or local government, a ministry within the government, a government
agency (like a Financial Market Supervision agency, or a Business Innovation agency);
[a] municipality, province or cluster of boroughs, districts or cities; [a] bank, which is owned
by a public entity, for instance to create incentives for investments in SMEs or Start-Ups;
[a] foundation set-up by a public entity, for instance to allow the management of public parks
or education institutions. (Wenzlaff et al. 2020a)

An advantage of having a wide-ranging definition of public authority is that it
allows sampling more example. However, the wide range of definition is not just for
convenience of data gathering. It is also justified by the fact that public authorities
tend to outsource the interaction with crowdfunding platforms to agencies within
their domain, such as business support agencies or public business incubators.

1The term “Kommunales Crowdfunding” (Municipal Crowdfunding) refers to this type of combi-
nation of both local and civic crowdfunding (Hainzer et al. 2014; Assenmacher 2017; Ackermann
et al. 2019).
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One example is the case of Wir-bewegen.sh, a crowdfunding platform hosted by
the Business Bank of the government of Schleswig-Holstein. Instead of hosting the
platform at the Ministry of Finance, or the Ministry for Regional Development, the
business bank, which is owned by the regional government, receives an annual
budget of 100.000 Euro to support the activities of the crowdfunding platform
(Investitionsbank Schleswig Holstein 2015a).

One of the reasons for this particular noteworthy outsourcing is accountability,
meaning that the delegated agencies have less strict oversight and therefore can do
more “experiments” with new innovative forms of financing.

A second reason is that business support agencies and incubators are facing
enterprises, especially small and medium-sized enterprises (SMEs) and therefore
already have exposure to the target group of the collaboration with the crowdfunding
platform.

A third reason is that the interaction with crowdfunding platforms involve a steep
learning curve where public authorities have to learn and how to steer, govern and
supervise the collaboration.

5.4 Collaboration for the Private Good

Public authorities and crowdfunding platforms do not only interact to create public
goods, but also join forces to create semi-public goods and private goods. For
instance, public authorities collaborate with crowdfunding platforms to promote
entrepreneurial activity. The example of the equity-based Crowdfunding platform
Aescuvest.eu is highlighted below, which through a collaboration with EIT Health
and funding from the European Commission has created the first pan-European
Crowdfunding platform for Health-Techs (Brandkamp and Zillikens 2017;
Aescuvest 2019, 2020). The aim of this collaboration is to support the growth of
Health-Tech-startups, creating patented medical innovations and private profits for
the investors—which could be considered the exact opposite of a ‘public good’.

In the case of Aescuvest.eu, the public authorities financially support the man-
agement of the platform, thereby reducing the costs of investments for the investors,
and at the same time, reducing the costs of access to finance for the startups. While
the growth of entrepreneurial ecosystem creates public-good-like spill-overs such as
a competitive context for innovation (Stam and Spigel 2016; Stam and van de Ven
2018), the primary impact of the example above is supporting private investors.

It is, therefore, prudent to ask why public authorities collaborate (or should
collaborate) with platforms towards increasing individual profit and wealth, thus
cementing economic disparity—a question that has been raised repeatedly in aca-
demic literature on Civic Crowdfunding as well (Davies 2015b; Desmoulins and
Charbit 2017).
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5.4.1 The Policy Case for Promoting Collaboration

The European Commission, in its effort to design a harmonized framework for
Crowdfunding in Europe (European Commission 2018a, b; European Union
2020), has repeatedly pointed to the positive impact of Crowdfunding on the
financial markets as a whole, thus evoking the maturity of financial markets as a
public good. The argument, brought forward repeatedly, is that crowdfunding can
increase access to finance, transparency of financial markets, portfolio diversification
of retail investors, and thus financial stability (Gajda et al. 2012). Therefore, one
could argue, is that the services of crowdfunding provide a public good, regardless if
the individual campaigns on the platform are generating private goods.

The role of platforms is central to this (perceived) positive impact. As an
intermediary between the investors and the project owners, platforms have to
balance the interests of both sides (Günther and Riethmüller 2020; Odorović and
Wenzlaff 2020). Therefore, the policy debate in Europe is increasingly concerned
with analyzing and developing frameworks of interaction between the platforms on
the hand, and public authorities on the other hand.

The debate is partially motivated by the precarious business models of
crowdfunding platforms. Crowdfunding platforms rely mostly on success-based
fees, which often do not adequately cover the costs of operating a platform. This is
especially relevant in Eastern, Southern and Central Europe where donation-based
and reward-based crowdfunding models are dominant (CrowdfundPort 2016;
Ziegler et al. 2019, 2020a). The collaboration of public authorities and private
platforms serves to stabilizes the business model of platforms, which the harmoni-
zation of the European regulatory framework had no intention to achieve (Wenzlaff
and ikosom 2017).

5.4.2 European Structural and Investment Funds
in Combination with Crowdfunding

One particular motivation of policy makers is to combine public funds, awarded by
the European Union through European Structural and Investment Funds (ESIF),
with private money. Through the use of financial instruments, such as loans, loan
guarantees, and equity (European Commission, European Investment Bank, and
fiCompass 2019; European Crowdfunding Network 2019), the aim is to increase
the volume of co-financing through crowdfunding platforms significantly.2

European Structural Investment Funds, and specifically European Regional
Development Funds (ERDF) are most relevant for regions which are on the

2The European Commission is expected to publish recommendations on the implementation of
ESIF by managing authorities in 2021 (European Commission and DG Regio 2020; European
Commission et al. 2021).
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periphery of economic development (European Commission and DG Regio 2021).
The hope of combining crowdfunding and European funds in these regions is to
boost economic growth and contribute to social cohesion in Europe (Müllerleile
et al. 2014).

The challenge for achieving this ambitious goal is the unequal distribution of
crowdfunding activity across Europe (Ziegler et al. 2019; Wenzlaff et al. 2020b):

– Crowdfunding Volumes are predominantly focused onWestern Europe, therefore
increasing the likelihood of measures taken by the European Commission to
improving.

– Transnational platform activity originates mostly from Western, Northern and
Baltic Europe.

– Countries with lower levels of GDP per capita are dominated by donation- and
reward-based crowdfunding, which exhibits lower total Crowdfunding volumes,
lower Crowdfunding volumes per investor and lower Crowdfunding volumes per
project.

The examples listed in this chapter, confirm these patterns, as they show the
eagerness of public authorities from ‘rich regions’ to collaborate with crowdfunding
platforms: London, Utrecht, Munich, Milan, Barcelona and Stockholm, to name a
few examples of municipalities discussed below.

5.4.3 Taxonomies of Collaboration 1: The Davies-Model
and the Davies-2.0-Model

Challenging for analysts of civic crowdfunding researchers is the fact that the
phenomenon puts the public authority in three places at once: the project owner
receiving the fund, the project supporter of co-funding parts of the campaign, and the
platform owner operating the crowdfunding platform (Wenzlaff 2020a, b). To
capture the diverse set-up of a public authority, most researchers rely on a model
developed by Rodrigo Davies (2014, 2015a, b), which will be henceforth called the
Davies Model.

The Davies Model outlines four different models of engagement: Promoter,
Curator, Facilitator and Platform (Davies 2014, p. 140). In Davies’ terminology,
the promoter acts a fundraiser (project owner), the curator selects projects and
supports them with marketing, the facilitator provides training and expertise to the
crowdfunding projects, and finally the platform hosts the crowdfunding campaigns.
These four models are positioned next to each other, almost as if a public authority
could choose freely between them.

The Davies Model has been expanded in (both academic and practitioners’)
literature (Bone and Baeck 2016; CrowdfundPort 2017; Bonini and Pais 2017;
Desmoulins and Charbit 2017; Passeri 2017; European Crowdfunding Network
and Passeri 2018; Pacchi and Pais 2020), and therefore as an overview, Table 5.2
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outlines a more extended overview of the different roles which a public authority can
assume. As Table 5.2 shows, the six different roles generate some overlap in their
descriptions. However, the most important drawback of this model is that it does not
guide a public authority on the appropriate model of crowdfunding collaboration.

5.4.4 Taxonomies of Collaboration 2: The Griffith-Model

To tackle some of the shortcoming of the Davies-Model, it might be helpful to
examine the model proposed in the Civic Crowdfunding Guidebook for Local
Authorities, which was developed by Hannah Griffith (Future Cities Catapult and
Griffiths 2017). Henceforth, this model will be called the Griffith-Model. The
Guidebook was written for the Manchester City Council in 2017 by the Think-
Tank Future Cities Catapult, and it distinguishes itself from many other guidebooks
in civic crowdfunding by proposing a sequence of interaction public authority and
crowdfunding platform.

Sequential interaction is proposed along higher integration between public
authority and crowdfunding platform, essentially meaning that the public authority
takes over roles of the platform and vice versa. The level of integration as a unit of
analysis has already been proposed in the Davies Model (Davies 2014, p. 133), in
that case along two dimensions. The first of the two so-called “civic crowdfunding
integrity dimension” is the share of public ownership of the campaign, the second
dimension is the share of public support to a campaign.

Table 5.2 The Davies 2.0 model of interaction

Role Definition

Owner The public authority initiates crowdfunding campaign. The raised money is
received by the public authority directly or indirectly through an institution
which is owned by the public authority.

Promoter/
sponsor

The public authority collaborates with an existing platform and supports the
campaigns on the platform through co-funding or prizemoney. The raised
money goes to the project owners, which can be citizens or enterprises.

Curator The public authority collaborates with an existing platform by selecting projects
which are then supported with marketing, co-funding or prizemoney. The raised
money goes to the project owners, which can be citizens or enterprises. A
curator can also function through the operation of a meta-platform, which does
not include the transfer of payments, but simply the display of campaigns.

Facilitator The public authority supports crowdfunding campaigns by providing or paying
for technical capacity training, workshops and knowledge building.

Selling-
service

The public authority supports a crowdfunding campaign by providing additional
services to the project supporters or the project owners. A possible service could
be carrying out validation and verification of information provided by the
campaign owners.

Platform/
Manager

The public authority hosts and operates its own crowdfunding platform. The
raised money goes to the project owners, which can be citizens or enterprises.
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In the Griffith Model the integration is sequenced along the dimension of benefit
and challenges. The Griffith Model contains four steps: the passive observer, the
active supporter, the catalyzer of activity and the confident leader (Future Cities
Catapult and Griffiths 2017, pp. 25, 28, 36, 40).

The four steps of the Griffith Models are as follows: Firstly, a public authority is
not aware of civic crowdfunding activities in its area. Once they are approached by
local service providers and crowdfunding platforms, they enter the second stage: the
active supporter. On this second stage, they establish digital presences on the
platforms. By offering match-funding services, they become the catalyzer of activity,
which is the third step in the Griffith model. The fourth step is characterized by the
fact when the collaboration with crowdfunding platforms pays off and the public
authority wants to scale its activities. Then it has reached the stage of a confident
leader (Future Cities Catapult and Griffiths 2017).

5.4.5 Taxonomies of Collaboration 3: The Griffith-2.0-Model

The Griffith Model connects the benefits of an increasing integration of the public
authority with the crowdfunding platform to the risks associated with the integration.
However, higher risks are also associated with larger impact of the collaboration.
“[T]he phase a local authority reaches is largely dependent on their appetite for risk
and the level of commitment they can make, both monetarily and in terms of
resource effort. In return for a heightened risk appetite and increased level of
commitment, the resultant impacts are typically larger and are enjoyed more widely
across the local area.” (Future Cities Catapult and Griffiths 2017, p. 29). Based on
the Griffith Model, a Griffith 2.0 model which integrates aspects from the Davies 2.0
model, is shown in Table 5.3.

The difference between the Griffith Model and the Griffith 2.0 model is the clear
distinction between each stage.

The passive observer on the first stage morphs into an active supporter on the
second stage by becoming visible, especially by providing non-financial support.

Table 5.3 The Griffith 2.0 model of interaction’

Role Definition

(passive)
Observer

A public authority observes how crowdfunding platforms operate and select
campaigns and draws inference from the outcome of crowdfunding campaigns.

(active)
Supporter

A public authority provides non-financial support, for instance through increasing
technical capacity of platforms, guidance to project supporters and training of
project owners.

(enthusiastic)
Catalyzer

A public authority supports either the project, the supporter or the platform
financially, but is not part of the campaign itself.

(confident)
Leader

A public authority becomes part of the crowdfunding campaign by either partic-
ipating as a platform, a project owner or a project supporter.
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The active supporter transforms into an enthusiastic catalyzer by providing
financial support to either the platform, the project or the support, thus entering the
third stage. The enthusiastic catalyzer reaches the fourth stage and is henceforth the
confident leader by joining the crowdfunding process as one of the three stake-
holders in the crowdfunding process.

Five advantages of the Griffith 2.0 model over the Davies 2.0 model can be
examined:

Firstly, it acknowledges that the public authority can benefit from the
crowdfunding ecosystem even by passively observing the outcomes of the
crowdfunding campaigns in its territory. The campaigns indicate the desires of
citizens, the clusters of innovation of enterprises, and the communication channels
to bring both stakeholder sides together, all of which are helpful items of knowledge
for public authorities.

Secondly, it allows to use the model to display benefits and challenges which are
connected to the model. Some selected benefits and challenges are displayed in
Table 5.4, but discussing them in detail is beyond the scope of this chapter.

Table 5.4 Impact benefits and challenges

Role (Internal) operation (External) reputation

Observer
(Low integration with
platform, low legal risk)

Benefit:
Identifying needs of citizens
and enterprises
Challenge:
Identifying the right platform
for collaboration

Since this role involves no exter-
nal communication, there are no
benefits and challenges.

Supporter
(Medium-low integration
with platform, medium-
low legal risk)

Benefit:
Supporting the maturity of the
Crowdfunding ecosystem
Challenge:
Identifying the right business
model of Crowdfunding to
support

Benefit:
More trust in Crowdfunding and
its stakeholders
Challenge:
Reputation Liability from failed
campaigns or platforms

Catalyzer
(Medium-high integra-
tion with platform,
medium-high legal risk)

Benefit:
Supporting projects which align
with policy priorities
Challenge:
Selecting the appropriate pro-
jects for support, legal chal-
lenges related to state-aid

Benefit:
Using the media outreach of
campaigns to display public pri-
orities
Challenge:
Reputation Liability from failed
project implementation after the
campaign.

Leader
(High integration with
platform, high legal risk)

Benefit:
Leveraging private money
through investments in
crowdfunding ecosystem
Challenge:
Legal risks from operating a
platform, acting as project sup-
porter or project owner

Benefit:
Increase the visibility of public
spending
Challenge:
Increased demand for public
accountability and transparency
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Thirdly, it allows to the use the model to gauge the potential legal challenges for
the public authority. Some legal challenges are listed in Table 5.4, but it should be
noted that the clear impetus of this model is to align increased legal risk with
increasing potential impact.

Fourthly, it shows a clear learning curve for the public authorities. Public
authorities can start by simply observing the crowdfunding ecosystem. They can
then proceed with technical capacity building, followed by supporting the ecosystem
through financial transactions and finally becoming part of the crowdfunding
ecosystem.

Fifthly, the roles in Davies 2.0 can be easily integrated in Griffith 2.0. The roles
‘facilitator’ and ‘selling-service’ would be part of the ‘supporter’-role. The ‘curator’
and the ‘promoter’ would be part of the ‘catalyzer’-role. Finally, the roles of ‘owner’
and ‘manager’ would be part of the ‘leader’-role.

The Griffith 2.0 model will now be used to analyze some examples of collabo-
ration between crowdfunding platform and public authority. It is argued that the
Griffith 2.0 model has advantages over the Davies 2.0 model because it adequately
captures the evolution in a public-private collaboration in crowdfunding.

The list of examples tries to serve the same research as a multiple case study
(Stewart 2012). Through desk-research, the examples were identified and catego-
rized. Then through LinkedIn-interviews, emails and personal interviews, the exam-
ples were validated and verified.3 The scope of this chapter is too narrow to include
additional data which has been collected, such as the number of projects or the total
volume of alternative finance raised. The purpose of this chapter is simply to list
some possible illustrative case-studies that were found in the research.

The focus of these case studies is on European collaborations between public
authorities and crowdfunding platforms. There are many more examples found
overseas, but for the brevity of this chapter, the author is of the opinion that the
European examples are already quite illustrative.

5.5 Examples

5.5.1 The Passive Observer

Since the passive observer involves a public authority to be merely analyzing the
emerging crowdfunding ecosystem, it is challenging to find examples of public
authorities which report about this active passivism.

• Place2Help München (Reward, Germany): Place2Help was a private initiative
based in Munich, which created a local crowdfunding platform. The platform was

3Some of the examples have been published in extended form for review by the crowdfunding
community on LinkedIn (Wenzlaff et al. 2020a).
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supported by a local commercial bank and a local IT company. It allowed the city
of Munich to understand the importance of the ecosystem (muenchen.de. 2015)

• LeihDeinerStadtGeld (Equity, Germany): The German Lending Platform
LeihDeinerStadtGeld facilitated a loan for firefighter equipment in the city of
Oestrich-Winkel. Although the city was not involved directly, it was able to
benefit from the market test of promoting a civic loan to the citizen
(LeihDeinerStadtGeld GmbH 2012).

5.5.2 The Active Supporter

A public authority which supports crowdfunding platforms, investors and projects
through non-financial support is an active supporter.

• Accio Recomanador de finançament alternatiu (Equity, Spain): The province
of Catalonia through its Business Competitiveness Agency created an online-tool
to compare Alternative Finance providers, for instance Crowdfunding Platforms
(ACCIÓ - Agència per la Competitivitat de l’Empresa 2013)

• Citizenergy (Equity, Portugal): Citizenergy curates crowdfunding projects
which focus on energy efficiency. The meta-platform was funded through the
Intelligent Energy Program of the European Union and hosted by the Portuguese
Energy Cooperative Boa Energia (Citizenergy 2015).

• Crowdfunding-Berlin (Donation, Reward, Equity, Germany): The city of
Berlin supported the development of the regional crowdfunding ecosystem by
creating a meta-platform which made it possible potential investors to search
Berlin-based projects from a range of platforms. The meta-platform also listed
crowdfunding experts (Creative City Berlin 2018).

5.5.3 The Enthusiastic Catalyst

Funding the project owner to the supporter while the campaign is active is classified
as enthusiastic catalyst.

• Aescuvest.eu (Equity, Germany): The German HealthTech platform Aescuvest.
received a grant from EIT Health. EIT is the European counterpart to the
American MIT, and EIT Health is its healthcare network. The grant was created
to launch a European wide Crowdfunding platform (Aescuvest 2019).

• Crowdculture (Reward, Sweden): Crowdculture was one of the first platforms
in Europe to implement a co-funding scheme. The Fund of Innovative Culture
financed the platform development. The fund is part of the City of Stockholm.
Innova, the Swedish Innovation Agency of the Swedish government, also
financed the platform and the co-funding activities. Supporters can match-fund
Sweden’s cultural budget (Edlund 2013; Crowdculture 2013).
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• Crowdfunding Förderung Graz (Reward, Austria): The preparation of a
crowdfunding campaign by any company based in Graz is supported through
the city budget. The campaign can use the money to prepare the pitch-video or
procure other creative industry services (Graz-Präsidialabteilung 2016a; b).

• Make London (Reward, United Kingdom). The City of London has collabo-
rated with the platform SpaceHive since 2014 on several co-funding rounds. The
latest collaboration “Make London” commits up to 5000 GBP for small projects,
and up to 50.000 GBP for large projects in co-funding (Spacehive 2017, 2019;
London City Hall 2020).

• Smart City Milan Crowdfunding (Reward, Italy): The city of Milan co-funded
projects with a positive social impact. With the crowdfunding platforms Eppela,
Produzioni Dal Basso and Ginger, several calls have been implemented. The
co-funding was 50% (Eppela 2018; Produzioni Dal Basso 2019; Ginger 2021).

• Split-Dalmatia Crowdfunding (Reward, Croatia): RERA S.D. for Coordina-
tion and Development of Split-Dalmatia County supports crowdfunding cam-
paign with a 30% co-funding (ICFC 2020).

• Trine & Side (Equity, Sweden): The Swedish Development Agency (SIDA)
initiated a risk-sharing agreement the Swedish energy crowdfunding platform
Trine, which leveraged the investment amount for renewable energy projects in
Africa (Trine 2018; SIDA 2020).

• Voor Je Stadsie (Reward, Netherlands): The City of Utrecht and Civic
Crowdfunding Platform VoorjeBuurt collaborate on the joint platform, with
VoorjeBuurt operating and hosting the platform. The City of Utrecht paid the
preparation of campaigns (Voorjebuurt 2018).

5.5.4 The Confident Leader

The confident leader is a public authority which participates in the crowdfunding
process by either operating a platform, becoming a project owner or becoming a
project supporter.

• Avietė (Lending, Lithuania): INVEGA, the Lithuanian National Promotional
Institution, set up Avietė as a loan-instrument in cooperation with FinBee, a
lending-based crowdfunding platform operating in Lithuania. Invega became a
lender through the platform (INVEGA 2020; Kaišiadorys tourism and business
center 2020).

• CCS and Finora (Lending, Estonia): Through the Cultural and Creative Sectors
Guarantee Facility (CCS), which is part of the Creative Europe program
(2014–2020), a loan guarantee was provided to Finora Capital, an Estonian
balance-sheet business lender. The loan guarantee allows the loans to be distrib-
uted at better conditions (Finora Capital 2020; European Commission 2020).

• Passo per San Luca (Donation, Italy): The Municipality of Bologna used
crowdfunding to renovate the San Luca Gate, a historical monument. With the
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platform Ginger, the campaign raised 339.000 Euros, an additional 200.000 were
implemented by the city of Bologna (Donati 2014).

• Private Credit for SMES (Lending, France): The European Investment Fund
(EIF) distributed through the “Private Credit Tailored for SMEs” program 100m
EUR in loans to SMEs in Europe. The platform October was the partner for the
EIF (EIF 2019; October 2020).

• We4 Tourism (Equity, Austria): The platform We4Tourism is operated by the
Austrian Tourism Bank, which is charged by the Austrian Federal Ministry for
Sustainability and Tourism to finance tourism projects. On the platform, retail-
investors can fund tourism ventures (Conda and Österreichische Hotel und
Tourismus Bank 2016).

• Wir-bewegen.sh (Donation, Germany): The platform is owned indirectly by the
German region Schleswig-Holstein through its business bank, the
Investitionsbank Schleswig-Holstein. The platform has a strong collaboration
local saving banks, and regional associations, like the Sport Association of
Schleswig-Holstein. The local saving banks provide an annual co-funding
(Investitionsbank Schleswig Holstein 2015a, b, c).

• Zaar (Donation & Reward, Malta): ZAAR is a donation- and reward-based
crowdfunding platform which is funded by the Maltese Ministry for Economy,
but also from the Arts Council Malta to help promote the artists and creatives in
Malta (Zaar 2013).

5.6 Conclusion

This chapter has introduced the field of civic and local crowdfunding by clarifying
concepts and taxonomies. It also discussed and compared two frameworks of
collaboration and has extended both models.

The challenge for public authorities is to find an adequate starting point for
entering the collaboration with a crowdfunding platform. Academic research
(Davies 2014; Wenzlaff 2017; Oliva 2018; Brent and Lorah 2019; Desmoulins
and Charbit 2017; Van Montfort et al. 2020) and practitioners’ guides
(CrowdfundPort 2017; European Commission, European Investment Bank, and
fiCompass 2019; Wenzlaff 2020c) have posited that the options for public author-
ities are equally well-suited. However, this approach, as captured in the Davies 2.0,
does not serve to understand the learning curve which public authorities have to
follow.

The chapter discussed another framework labelled to be the Griffith-model: The
novelty of the framework developed by Hannah Griffiths (Future Cities Catapult and
Griffiths 2017) stems from a tiered approach to expand the collaboration, essentially
proposing to capture the low-hanging fruits of technical capacity building and
training, before moving into more sophisticated models of interaction, which
would involve sharing of financial risks. Since the more sophisticated models of
interactions are more challenging also in terms of financial market regulation, public
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authorities can use the tiered approach to slowly learn about the legal constraints
imposed by business models that offer a financial return crowdfunding.

The tiered approach connects nicely with an emerging strand of crowdfunding
literature which explains the development of crowdfunding ecosystems through
maturity levels (Kleverlaan 2016; Kleverlaan and Wright 2017; Wenzlaff 2019;
Odorović et al. 2020). These maturity levels display a joint movement of regulatory
regime, dominance of business models, crowdfunding volumes and self-regulation
activities. While it would be beyond the scope of this chapter to explain this in detail,
it is worthwhile to keep in mind that this form of literature sees the above charac-
teristics of the crowdfunding ecosystem as fundamentally connected. The existence
of public-private collaboration in crowdfunding is, in that system-based analysis,
one of the corner stones of increasing maturity of crowdfunding.

The chapter contributes to academic literature by providing a list of public-private
collaborations. The list of examples shows that the tiered model (Griffith 2.0) can
allow public authorities to identify a starting point for the collaboration with a
crowdfunding platform in their territory.

There are limitations to the research in this chapter. First of all, the next step is to
expand the discussion of the examples by taking into account data on funding
volume. Secondly, it would be prudent to develop success factors for the collabora-
tion and expand upon the benefits and challenges listed. Thirdly, it would be
necessary to elaborate on the legal challenges which public authorities face when
interacting with the crowdfunding platform. Some of these next steps will be done in
a publication currently prepared by the author of this chapter, together with Ronald
Kleverlaan and Ana Odorović as part of a project for DG Regio and the European
Commission (European Commission and DG Regio 2020; European Commission
et al. 2021). However, the chapter serves to provide the reader with an overview of
the current status of research in the theoretical and practical analysis of the collab-
oration of public authorities and crowdfunding platforms.
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Chapter 6
The Crowdfunding as an Innovative Tool
for the Economic and Social Promotion
of Local Authorities in Morocco: Barriers
and Opportunities

Abdelali Ezziadi and Mohammed Fikri

Abstract Crowdfunding or crowd financing is a financial practice that began in
2008 in the United States and is increasingly popular around the world. According to
a World Bank study crowdfunding could represent a potential of $93 billion per year
by 2025 for developing countries. For the Middle East and North Africa region, this
potential is estimated at $5.6 billion per year by 2025”. Insofar as it relies on the
Internet, crowdfunding is an innovative alternative to conventional sources of
financing, which brings together three players—the project sponsor, the public and
a collaborative financing company—and is based on three sources of funding:
grants, loans and capital investment. In Morocco, the legal framework for
crowdfunding has just been instructed by the promulgation of Law 15-18 in 2020
and its implementing decrees, thus laying the foundations for a collaborative finance
industry with very significant potential. Moreover, a strong demand for
crowdfunding in Morocco remains unsatisfied. Although professionals in the sector
in Morocco are fairly confident about the evolution of crowdfunding, it must be said
that the growth of this type of financing is linked to a number of factors that
contribute to its development.
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6.1 Introduction

Since the year 2000, Morocco has been in a process of advanced regionalization. A
strategic choice that aims to better convergence and targeting of public policies and a
reduction of territorial disparities. Thus, local authorities, with a thorough knowl-
edge of their areas of action, have a central role to play in optimizing the limited and
insufficient resources at their disposal to better meet citizens’ expectations.

To meet the financing needs of local authorities’ public projects, crowdfunding is
an innovative alternative to conventional funding sources. Developed in the United
States in 2008, this collaborative financing represents a potential of $5.6 billion per
year by 2025 for the Middle East and North Africa region (World Bank 2013).

In Morocco, the legal framework for crowdfunding has just been instructed by the
promulgation of the law 15-18 in 2020 and its implementing decrees, thus laying the
foundations for an industry with a very important potential. Moreover, a strong
demand for crowdfunding in Morocco remains unsatisfied (Hemdane 2016).

In this context, the central objective of this work is to analyze the contribution of
crowdfunding to economic and social promotion at the local level, while highlight-
ing the obstacles and opportunities associated with this mode of financing. To this
end, the state of the art on the development of crowdfunding in the public sector
around the world will be presented. Then, we try to highlight the state of the art on
this practice in Morocco, and more particularly in the public sector. And finally,
based on secondary data, we highlight the obstacles and opportunities associated
with collaborative funding in Morocco.

6.2 Details on Crowdfunding

In the following lines, we first try to define the term crowdfunding and briefly relate
the history of its emergence. Next, we shed light on its practices at the foreign level.

6.2.1 Definition and Emergence of Crowdfunding

In reviewing the literature, we did not actually find a single, universal definition of
the concept of crowdfunding. Nonetheless, the definitions formulated in this regard
share a number of commonalities.

Generally speaking, crowdfunding consists of raising funds by collecting small
amounts of money from the general public through the internet and social media. To
this end, three categories of stakeholders are linked through this method of financing:
project leaders, electronic platforms and a multitude of funders. The role of the
internet therefore appears crucial in crowdfunding. In fact, it acts as a multiplier of
possibilities.
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Anglicism crowdfunding took off in the United States during the financial crisis
in 2008 (Raguet and Le Teno 2017, p. 20), where banks no longer easily financed
companies, especially for projects that are very risky and do not have a logic of
financial profitability.

To this end, the birth of crowdfunding was initially motivated by the need to
finance artistic and innovative projects. As Lefèvre and Popescu (2015, p. 32) had
clearly pointed out, with this type of financing, project leaders in the arts industries
were no longer confronted with financing constraints. Subsequently, crowdfunding
was strongly redirected towards startups. Some platforms are becoming specialized
in financing them, such as “Seedrs”, which specifically targets European startups.
Thus, collaborative financing is becoming increasingly widespread (Asli and El
Idrissi Slitine 2013, p. 246), particularly in developed countries, thanks to renowned
platforms such as Kickstarter, Kisskiss BankBank and Indiegogo.

In general, we distinguish three models of crowdfunding: reward-based
crowdfunding or donation-based crowdfunding. The latter is lending, which is itself
divided into two types: interest-free and interest-bearing (lending), and thirdly, we
have equity crowdfunding.

In this vein, we would like to take this opportunity to underline something very
important, which is that crowdfunding and Islamic finance generally share certain
general principles in common, such as profit sharing and risk pooling.

6.2.2 International Crowdfunding Practices

Starting in 2008, crowdfunding has flourished internationally, especially in devel-
oped countries where it has been remarkably popular (Rhabra and Guerguer, 2015,
p. 1).

In Africa, according to the Agence Française de Développement (2017), the most
dynamic countries in terms of creating platforms are South Africa and Kenya. The
Anglo-Saxon countries remain the leaders in collaborative financing and are becom-
ing more and more involved in the creation of platforms place far ahead of Asia,
which has recorded strong growth since 2012. On the other hand, European coun-
tries have lagged behind the Anglo-Saxon countries. This is basically explained by
overly penalizing prudential rules and legislation that has been slow to be put in
place.

For example, in France, crowdfunding was not properly regulated until 2014.
According to the crowdfunding barometer in this country (KPMG, 2019), this
method of financing has confirmed its momentum, with a 20% increase in funds
raised in 2018. From 2013 to 2018, fundraising was multiplied by more than eleven
times, from EUR 36 million to EUR 402 million. Another notable trend is the
number of projects funded in 2018, which increased by 38% to 33,381 projects
funded.
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6.3 State of Pay on the Practice of Crowdfunding
in Morocco

After having briefly discussed collaborative financing practices at the international
level, we will talk this time about collaborative financing practices at the Moroccan
level, while addressing a few clarifications regarding the corresponding law.

6.3.1 Crowdfunding Practices in Morocco

In the Moroccan context, there have been a number of significant events related to
collaborative financing. In March 2016, the first conference on crowdfunding took
place in Rabat, supported by the U.S. Embassy and under the patronage of the
Moroccan Ministry of Economy and Finance. In May 2017, the Moroccan Federa-
tion of Crowdfunding (MFC) was created in collaboration with the Ministry and
other actors in the collaborative financing ecosystem. Subsequently, thanks to some
activism, a draft law on this form of financing emerged. On March 21, 2018, the
Ministry of Economy and Finance submitted it to the General Secretariat of the
Government. Thus, despite these multiple attempts, crowdfunding in Morocco
remains underdeveloped in comparison to other foreign countries. In fact, until
this moment, it does not yet have a legal and regulatory framework adapted to its
development.

Despite this legal vacuum and legal constraints in Morocco, some platforms have
been able to emerge, we have: Afineety, Smala & Co, Cotizi, Atadamone and Wuluj
(http://afineety.com/, http://www.smalaandco.com/, http://www.cotizi.com/, http://
www.maroc.ma/fr/discours-du-roi, https://www.wuluj.com/). For example, Smala
& Co is a company under French law operating on Moroccan territory.

It has just suspended its activities due to a French regulation which was
implemented on 01.01.2017 and whose objective is to strengthen the fight against
money laundering. The said platform was able to finance 12 projects and collect
MAD 246,000. In addition, a platform is one hundred percent Moroccan, it is in fact
Cotizi. It is specialized in collecting donations and launching petitions. It did not
leave Morocco by adapting to its legal context.

In fact, there is no lack of enthusiasm for collaborative funding in Morocco. This
observation can be motivated through a multitude of illustrations, of which we only
quote the following experience: in 2014, MAD 302,688 was raised on Cotizi within
the framework of the project “MAD 100 to help”. The Moroccan population was
mobilized to help the victims of the floods that devastated the southern regions.

100 A. Ezziadi and M. Fikri

http://afineety.com/
http://www.smalaandco.com/
http://www.cotizi.com/
http://www.maroc.ma/fr/discours-du-roi
http://www.maroc.ma/fr/discours-du-roi
https://www.wuluj.com/


6.3.2 Law Number 15-18

It is a text that provides a framework for the activity of Collaborative Finance
Companies (CFCs) in their various forms. It then provides for several provisions,
including, for example (Loi 15-18 relative au financement collaboratif n.d.): the
creation of the status of collaborative financing platform manager, represented by the
SFC; the definition of specific rules for each of the three aforementioned forms of
collaborative financing.

However, this project has been widely criticized by platforms operating in
Morocco. A director of operations within one of the latter has already pointed out
to the press that the text of the project is modelled more on French legislation. The
latter requires more control, which will make the daily management of the company
more cumbersome. In short, the actors of collaborative financing hope that after the
passage through the legislative circuit, the final version of this project is well cared
for and meets the specificities of the Moroccan context.

In this context, the following central question arises: Why is this law still
dragging in the Moroccan legislative circuit? Thus, among the possible explanatory
hypotheses of this delay, we underline the following: crowdfunding can be possibly
regarded by traditional banks as a major competitor. However, these two modes of
financing are obviously complementary and do not actually target the same market.

6.4 Contributions of Crowdfunding for Social
Entrepreneurship

Before addressing the topic of crowdfunding’s contributions to social entrepreneur-
ship, it’s considered crucial to provide a brief overview of the notion of social
entrepreneurship and its specificities.

6.4.1 Social Entrepreneurship: Elements of Definition

Social entrepreneurship is actually still young, but its practice is older. According to
Asli and El Idrissi Slitine (2013), this concept is defined as “. . . any private initiative,
led by one or more people advocating for change, combining economic efficiency
and positive societal impacts, innovating in many ways, distributing few benefits and
reinvesting in the societal mission”.

The best-known international example of social entrepreneurship remains that of
Bangladeshi Muhammad Yunus, who created the first microcredit institution the
Grameen Bank, an idea for which he was awarded the Nobel Peace Prize in 2006.
The mission of the Grameen Bank has been the eradication of poverty. Yunus is now
nicknamed “the banker of the poor”.
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To get around the meaning of “social entrepreneurship,” we have used the
characteristics of social enterprise. In their article, Asli and El Idrissi Slitine (2013)
rightly distinguished eight specificities. The diagram below highlights them:

For example, the characteristic “participatory governance” refers to governance
that adopts a participatory dynamic involving the various parties concerned by the
activity.

6.4.2 Contributions of Crowdfunding for Social
Entrepreneurship

Given the above, we note that the social component is pervasive in both areas: social
entrepreneurship and crowdfunding. This means that there is indeed a shift from the
social to the social, and this through the financing by the general public of innovative
projects with a social impact. Therefore, these two areas have a common objective
which can be summed up in the positive impact on society.

In this perspective, several researchers have demonstrated that there is an intimate
relationship between the social and human aspect of the project and its financing by
the public. Among these authors, we cite: Belleflamme et al. (2010); Agrawal et al.
(2011); Bauer-Leeb and Lundqvist (2012); Lehner (2013); Calic and Mosakowski
(2016); and others. This thesis proves that contributors are more sensitive to the
ideology and legitimacy of projects.

After digging into the literature on this topic, we were able to distinguish a
diversity of crowdfunding contributions to social entrepreneurship. The following
list, which is of course not exhaustive, succinctly identifies the most important
contributions:

• Timeliness and accessibility of funding;
• Transparency and communication on the social project;
• Commitment to social entrepreneurship;
• Encouragement of patronage;
• Channeling of collective savings;
• Follow-up by subscribers;
• Financial inclusion;
• Diversification of financing;
• Credibility of the project;
• Strengthening of the social fabric;
• Frenzy of a diverse community around a social project;
• Increasing the legitimacy of the social project;
• Increase in trust and security;
• Improvement of the performance and creativity of the project;
• Democratization through the crowd selection process;
• Improvement of the notoriety and the brand image of the project;
• Attraction of philanthropic contributors (especially the Moroccan Diaspora);
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• Liberation of energies and initiatives of young people with social projects; and
• Unlocking the funding system for associations.

In short, the characteristics of speed and accessibility represent added value
compared to traditional funding (Bessière and Stéphany 2017). Also, the platforms,
especially the donation platforms, open up extremely interesting perspectives, for
development policies in particular, in order to develop entrepreneurial projects with
high societal added value, for example in the fields of crafts, education, energy or
agri-food.

The small amounts contributed, the fun aspect and the concrete and personalized
side of the support contribute to the current success of the donation campaigns with
or without reward, with a large number of people mobilized. Again, the crowd
selection process is seen as more democratic (Lehner 2014).

Collaborative funding contributes to the credibility of projects and also serves as a
steppingstone to other kinds of funding (Majid and Neysen 2017). Indeed, successful
crowdfunding gives credibility to the project with banking or credit organizations,
which subsequently facilitates the process of diversifying funding. In addition, the
general public aspect reinforces the community dimension that social entrepreneurs
enjoy through their crowdfunding, which again gives them a certain legitimacy. The
crowdfunding process, which is perceived as more democratic, creates a certain
excitement around social projects. This can lead to an increasingly diverse
community.

6.5 Barriers to the Development of Crowdfunding
in Morocco

Although crowdfunding is a practice that is becoming more and more known by
young and ambitious Moroccan entrepreneurs, several barriers are hindering its
expansion in the kingdom. These barriers are both stakeholders’ confidence and
financial sustainability (Alami and Ouezzani (2015); Markria & Bouhmouch(2017)).

6.5.1 Barriers Related to Lack of Financial Sustainability

Although crowdfunding funds are becoming increasingly important in Morocco, the
business model of the platforms currently in place is not financially attractive enough
for an entrepreneur. Indeed, these are essentially “marketplace” platforms that link
demand and supply by means of commissions that do not exceed 6% of the funds
collected. This commission rate, which is quite high, is limited by the expenses
necessary to obtain an effective user as well as transaction fees, which are relatively
high in Morocco. On the other hand, these platforms can propose only a limited
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number of projects to be financed for fear of having too much offer and thus the
failure of fundraising campaigns.

6.5.2 Lack of Stakeholder Confidence

One of the main specific challenges facing crowdfunding services in Morocco and
around the world is the lack of trust among stakeholders. Indeed, with the multipli-
cation of scams on the Internet, donors are quite distrustful of project leaders as well
as of the platforms that act as intermediaries between them and donors. Also, in the
case of problems, it is quite difficult to resort to judicial institutions and to register an
insurance policy that can help build trust and security between the parties.

6.6 Conclusion

At the end of this paper, we conclude that crowdfunding has characteristics that are
eminently compatible with the financing needs of social entrepreneurs. It therefore
represents a solution more adapted to the financing of social entrepreneurship.

It should be noted that the technical constraints are relatively mitigated in
Morocco, thanks to the development of digital technologies with a wide dissemina-
tion and evolution of mobile telephony, electronic banking and the Internet network
(4G, fiber optics, etc.). However, the regulatory gap now represents a real loss of
income for social project holders. In this sense, the approval of law 15-18 on
collaborative financing will certainly be, among other things, a lever for the devel-
opment of social entrepreneurship.

The regulation of collaborative financing proves to be indispensable but insuffi-
cient. Awareness-raising and communication campaigns will have to be conducted
with the general public regarding its functioning and its advantages. The same
should also be done with regard to traditional banks to inform them and convince
them that collaborative financing is aimed at a market other than their own.

Before closing, we open a parenthesis to shed light on a research perspective on
this subject; it is that a deepening of the results obtained in the framework of this
research work is more and more solicited. This can, of course, be undertaken with the
help of other more advanced quantitative studies by concretely measuring the impact
of crowdfunding models on the development of the social entrepreneurial fabric in
Morocco.
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Chapter 7
Real Estate Crowdfunding for Public
Housing on the Blockchain

Hazik Mohamed

Abstract The rise of frontier digital technologies for financial services, like peer-to-
peer (P2P) crowdfunding, indicates new ways to access alternative financing over
traditional financing. This research contributes to the nascent literature on digital
finance in real estate crowdfunding, and its potential of being applied to public
housing. The idea of such a platform on the blockchain is this paper’s second
conceptual innovation. The rationale is to illustrate the significance of crowdfunding
to alternative financing, and how blockchain technology might improve the weak-
nesses of crowdfunding. The real estate industry needs to embrace new solutions,
capable of dealing with its traditional problems and to increase efficiency, sustain-
ability, accountability and prevent market failures within the economy. In this new
market environment, we review real estate crowdfunding acceptance in the US,
Europe and Asia as well as conceptualize tech-enhanced platform that adopts the
blockchain to improve the crowdfunding process for real estate public housing. This
can be achieved by exploring new peer-to-peer (P2P) opportunities with better
management of information and reduction in origination costs.

Keywords Digitalization · Distributed ownership · Peer-to-peer · Risk-sharing ·
Tokenization

7.1 Introduction

Although commercial and residential real estate investments are considered stable
and safe when compared to other equities, they remain relatively inaccessible
because of large capital requirements and the market intelligence that would make
the investment profitable. Raising funds for real estate investments is inefficient,
restricted to the privileged, connected and wealthy. Traditionally, real estate has
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been one of the oldest modes of investing. Until recently, the sector has gone through
a transformation, where the average investor can access deals via crowdfunding
(Vogel and Moll 2014). Equity crowdfunding has arisen to be a new source of
alternative financing to fund equity investments for both small and individual
investors. This trend provides businesses with new opportunities to “pursue a
wider group of external equity investors” (Walthoff-Borm et al. 2018) as well as
small and individual investors. Equity crowdfunding, which includes real estate or
property, is a method of financing, whereby the fund-raiser issues equity (or stakes)
of a company to a ‘crowd’ of investors through a public campaign for investment via
online platforms, and this seems to be developing quickly around the world.

The emergence of innovative digital financial technologies, like peer-to-peer
(P2P) crowdfunding, indicates new ways to access alternative financing over tradi-
tional financing. This research contributes to the nascent literature on digital finance
in real estate crowdfunding, and its potential of being applied to public housing. The
idea of such a platform on the blockchain is this paper’s second conceptual innova-
tion. The rationale is to expound the application of crowdfunding to alternative
financing, and how blockchain technology might improve the weaknesses of
crowdfunding. In this qualitative research, we review the subject matter to analyze
the development of crowdfunding in the U.S., Europe and Asia. The real estate
industry is progressing towards innovative solutions to deal with its traditional
problems and to enhance efficiency, sustainability, accountability and market fail-
ures within the economy.

Crowdfunding as a model essentially can overcome many traditional challenges
of the investment industry. Venture capitalists (VCs) are strongly ROI-driven which
makes them typically inclined to focus on potential ‘future Amazons, Googles or
Facebooks’ for their investments. Crowdfunding, however, taps into the universe of
micro-investors who can only pledge their surplus savings into projects which
appeal to them. Because the amounts per investment pledge are small, it spreads
the investment opportunities to the lower levels of society by giving them access to
such asset-backed investment products. Also, crowdfund investors are more likely to
take a risk on projects that appeal to them at a personal level, while VCs tend to focus
only on the “strongest startups who can return three to 10 times on investments”, or
those deemed as the next best “exit”. The risk on the investment are also spread well
when there are multiple investors as opposed to a single VC that has to take on all the
risk. Tapping into a larger pool of potential investors gives a higher chance for fund-
raisers to secure capital for their important ideas that will benefit their target audience
or beneficiaries.

7.1.1 Motivation

Real estate investments have peaked many investor interests since they are asset-
backed and traditionally viewed as stable and safe. Real estate investments can also
be a fixed income instrument as, for example, a rented apartment or unit provide a
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steady monthly income through rental payments by tenants. The stability of cash
flows monthly or bi-monthly assures a high preference for real estate assets, as a
physical asset is viewed as less risky than intangible equities like publicly traded
securities It was during the aftermath of the 2008 global financial crisis that invest-
ments in real estate (due to crafty subprime mortgages or such products) became
unattractive, leading to low investment volumes. The introduction of mortgage-
backed securities (MBS) introduced further complexity while trying to expand
fund sources and improve liquidity. The false assumption that MBS would be a
low-risk instrument was based on the ill-advised notion that mortgages debts are
paid dutifully, so banks decided to allow sub-prime (or sub-standard) loans under
detrimental conditions. The “number of sub-prime loans in the U.S. reached almost a
quarter of total mortgages originated in 20061”. This resulted in a build-up of risk
that became a massive sub-prime mortgage crisis, which turned out to be the main
component of the 2008 global financial crisis that spread across national boundaries.

Needless to say, financing real estate needed a safer set of alternative financing
tools. An alternative crowdfunded solution would significantly “increase the housing
financing possibilities for many individuals and families”.2 Not having a financial
intermediary in between will improve trust, where financing is direct between two
willing parties.

In this research, we look at two recent innovation: crowdfunding and the
blockchain technology. Crowdfunding became an efficacious and purposeful trend
to the economy as a peer-to-peer platform to access funding from willing albeit small
investors. It is fascinating that the “crowd can bundle its strengths and act as investor
for small to large scale projects” (Marchand 2016). The low barrier to participate in
such investments and ease of access to crowdfunding initiatives are what attracts and
enables the large part of these entrepreneurs and investors to come together in such
projects. Without the bank as a financial intermediary, the opportunities become
open to people who are previously unable to access traditional financing due to
non-existent or poor credit histories.

7.1.2 Research Objectives

The research objective was mainly to offer insights into the viability and operations
of a real estate crowdfunding venture, and in the market context of Asia, Europe and
the United States. Delivering insights is identified as exposing the nature of the
different types of crowdfunding, illustrating the crowdfunding real estate markets in
the aforementioned geographies, hypothesizing the reasons for their differences in

1US Financial Crisis Inquiry Commission (2011) Final Report of the National Commission on the
Causes of the Financial and Economic Crisis in the United States, p. 70, https://www.gpo.gov/
fdsys/pkg/GPO-FCIC/pdf/GPO-FCIC.pdf
2http://bakulbanyu111.blogspot.com/2018/05/homeland.html
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development and determining the favorable provisos to invigorate the market with
sound workable platform.

The key research questions are:

• Explore the growth of real estate crowdfunding platforms in the US, Europe
and Asia.

• What are the financial and operational flows of a real estate that is being
crowdfunded?

• Explore the use of asset-backed digital tokens in securitizing real estate assets.
• Can the requirement for trustees or custodians in creating such ownership instru-

ments be replaced by the blockchain?

7.1.3 Rationale

Historically, “real estate has been inaccessible asset class to the average person, as it
was limited by one’s connections and status. In fact, in the Securities Act of 1933,
securities of private investments were prohibited from being marketed to the public”
(Cohen 2016). Due to this regulation, the typical small and individual investor were
unable to access these real estate investments as they were not privy to advantageous
market information. In addition, real estate investments often require enormous
capital which can limit who can invest. In the evolution of this particular asset
class, its availability to the common public has come in two kinds of products:
Commercial Mortgage-Backed Securities (CMBS) and investments in Real Estate
Investment Trusts (REITs).

The “Commercial Mortgage-Backed Securities (CMBS) are a form of fixed
income investment backed by many commercial loans. They can be attractive
because they often offer high credit quality and cash flow stability. CMBS is usually
structured as multiple tranches, as aggregated real estate loans with varying size,
location, and class are combined and securitized as bonds” (Manzi et al. 2008). They
are then issued according to various classes of bonds that are rated according to their
yield, payment priority, and tenure (Meister 2011). However, the size of the CMBS
investments limits them to institutional investors.

The rationale is to illustrate the significance of crowdfunding to alternative
financing, and how blockchain technology might improve the weaknesses of
crowdfunding. The real estate industry needs to embrace new solutions to deal
with its traditional problems and to increase efficiency, sustainability, accountability
and market failures within the economy.

In this new market environment, we review real estate crowdfunding reception in
the Asia, Europe and US, as well as conceptualize an advanced platform that utilizes
the blockchain to improve the crowdfunding process for real estate public housing.
The benefits of enhancing such peer-to-peer (P2P) platforms are in better manage-
ment of information, efficiency and reduction in origination costs.
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7.2 Literature Review

Although crowdfunding may only have been quite recently made popular as alter-
native sources of funding, it is not new and as has been around as early as the 1700s.
In the 1700s, the Irish Loan Fund was established by the author and nationalist
Jonathan Swift to provide loans to the poor in Dublin. The pool of funds was
contributed by wealthier citizens as charitable help for the poor. In 1852, Hermann
Schultz-Delitzsch created a collectively owned bakery and mill to deal with crop
failure and famine that had hit Germany at the time. Six years later, Hermann and
Friedrich Raiffeisen took the same idea and applied it to finance, inadvertently
creating the first credit union. Similarly, in 1885, Joseph Pulitzer initiated an appeal
through his newspaper The New York World to raise the US$2.5 million required to
fabricate the base of the Statue of Liberty3 which now become an iconic landmark
for New York. The modern-day crowdfunding was recorded in 1997 when a rock
band in the United Kingdom called Marillion, funded their much-requested reunion
via online donations by fans, who wanted the reunion tour in the United States. Mark
Kelly, the keyboardist, sent out an email to his 1000-strong mailing list, informing
the fans that they would be out of $60,000 if they did the tour. The fans responded by
crowdfunding what was required.

Then in 2005, P2P lending began to take off with the establishment of Kiva, a
crowdfunding platform that was created to raise funds for underdeveloped regions of
the world to fight global poverty. Since then Kiva has been extremely successful, and
the platform has funded over US$834 million worth of micro-projects, with an
average loan size of US$410 and an impressive repayment rate of over 98%.

7.2.1 Types of Real Estate Financing Available

While the large majority of SMEs remain underfunded by the big traditional banks
based on their current credit scoring systems, the P2P lending (and crowdfunding)
industry becomes a strong alternative, where the growth of the industry is an eclectic
mix of unconventional lenders, user-friendly platforms, and novel products
(Mohamed 2020).

Today, as more and more businesses and corporations seek non-traditional
financing for their ventures and expansion plans, the industry has responded enthu-
siastically with new, or modifications to familiar products. Some of these forms are
as follows:

(A) Non-bank Financial Institutions, such as credit unions, Community Develop-
ment Financial Institutions (CDFI) and private equity or institutional investors
through CMBS or REITs.

3The Statue of Liberty and America’s Crowdfunding Pioneer.” BBC.com. May 25, 2013.
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(B) Asset-Based Financing
Sale and Leaseback Programs (or simply known as a “leaseback”) allow the

property owner or any asset of value, such as land or machinery, to “sell” it to a
creditor and then “lease it back” for a fixed period. “Under this arrangement, the
original property owner can quickly free up working capital while retaining
possession and use of the property”.4 Some arrangements permit the borrower to
purchase the property at the end of the financing period. However, the buyer
receives tax benefits during the tenure period, which can come from benefits like
claims on a depreciating of asset or property.

(C) Peer-Based or Crowdfunding Alternative Financing
Crowdfunding is a method of raising capital from individuals, and other

investors at small quantum for a particular purpose (Mohamed 2020). By
leveraging on the internet, crowdfunders can appeal to a wide crowd who are
interested in investing a fraction of the investment required, if they are interested
in the campaign or cause. There are several forms of crowdfunding platforms
such as donation-based, equity-based and reward-based depending on its dif-
ferent structure and objectives. “Crowdfunding can be categorized into four:
loan, equity, reward, and donation” (Mohamed 2020). “While the former two
involves financial returns, the latter two have no payback”. For the purposes of
our discussion, we are only focused on the equity-based crowdfunding where
capital is raised through crowdfunding and repaid with a certain amount of
pre-agreed return on capital for a given tenure. Likewise, this can be used for
public sector purposes. Governments can crowdfund capital for public sector
projects (like public housing) and share the returns with the capital-providers.

A study by World Bank (2013) indicates that “there is an opportunity for up to
344 million people in developing economies to participate in crowdfunding”. They
find that “crowdfunding also opens access to funding and investment opportunities
that are currently unavailable to customers at the ‘bottom of the pyramid’”. How-
ever, for people to gravitate towards digital financial services, the services have to be
well-developed with robust payment systems, sound physical infrastructure, suitable
regulations in place, and “vigorous consumer protection safeguards” (Demirgü-
ç-Kunt et al. 2018) by the authorities and related stakeholders.

Regionally, the United States was the nation that began to implement modern
“crowdfunding in 2007 and was subsequently followed by other markets after the
2008 global financial crisis” (Kim and Moor 2017) “driven by technology, as well as
macroeconomic and regulatory factors” (Jenik et al. 2017).

4http://frugalentrepreneur.com/2012/10/confused-by-alternative-finance-10-types-of-alternative-
lending-explained/comment-page-1/
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7.2.2 Crowdfunding for Public Housing

In terms of impactful investment, affordable housing development is not new, but
using crowdfunding to raise funds for housing is definitely innovative. The
crowdfunding investors may, for instance, buy shares of the project with an annual
return rate of 3–4%, depending on the project revenue. The publicly crowdfunded
investment may be set to have 12-year terms, and investors can cash out every
3 years. Following the 12-year cycle, investors can choose to move their capital into
a new fund for another project, which are essentially backed by the government.

Emphasizing the significance of public funding, it is “estimated that for every $1
invested by impact investors another $29 of funding has to be lined up from state and
local investments, as well as other traditional housing financing sources”.5

Crowdfunding opens up new sources of funding for such noble affordable housing
projects for the public which targets families earning below the median income
levels. As such, many of the units are family-sized apartments typically with
multiple bedrooms. These affordable public housing will also be located within
walking distance to planned or existing light rail stations and other public transpor-
tation like bus services.

7.2.3 Blockchain-Enhanced Crowdfunding

Blockchain technology can relieve difficulties faced by traditional lending and
crowdfunding. For example, crowdfunders could attract funding by selling
tokenized assets. Smart contracts can also be used to guarantee that pledge contri-
butions be returned when fund-raising failed to meet targets. Automated arrange-
ments like this will allow project crowdfunders and their investors to firmly record
their rights (Zhu and Zhou 2016) in a trackable and transparent manner.

The blockchain technology has attracted much attention because of its physiog-
nomies: “secure and indelible, distributed ledger, decentralized data management,
transparent and auditable, immutable, efficient, low cost, orchestrated and flexible”
(Niforos et al. 2017). Its “decentralized and distributed ledger technology ensures
data security, transparency, and integrity, which cannot be tampered with or forged”,
and thus it is considered an enormous opportunity for the lending and crowdfunding
sectors within the finance industry.

The following demonstrates the benefits to building a crowdfunding platform on
blockchain technology:

5Estimated by the Building Opportunity Fund by Bellwether Housing in https://www.theurbanist.
org/2019/06/20/for-the-first-time-ever-crowdfunding-will-help-build-affordable-housing-in-
seattle/
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(a) use a blockchain-enhanced voting system which will allow the “shareholders to
participate in corporate governance in a cost-effective and yet effective manner”
(Zhu and Zhou 2016);

(b) use blockchain-enhanced smart contracts to track all agreements made between
the investors and crowdfunders. Because all agreements are tracked, regulators
can be allowed access to detect deceitful transactions (Zhu and Zhou 2016;
Niforos et al. 2017) in cases of anti-money laundering or counter-terrorism
financing investigations;

(c) develop an identity management system that acts like a fraud detection mecha-
nism when onboarding users (Niforos et al. 2017), foiling theft and potential
fraud; and

(d) authenticate investors and track transactions to regulate the quantum of invest-
ments and verify campaigns.

Other examples of crowdfunding utilizing blockchain is the Initial Coin Offerings
(ICOs) and its more advanced cousin Securitized Token Offerings (STOs), where
blockchain start-ups issue cryptocurrency or tokens to raise capital for their ideas.

7.2.4 Real Estate Crowdfunding Platforms in the U.S.

Crowdfunding, in general, has the ability to increase funding availability to bor-
rowers seeking non-traditional financing through reaching out to micro-investors
who are interested in their campaigns or cause.

Players in the real estate industry are joining the crowdfunding trend, attracted to
the relatively low-risk access to the U.S. real estate market for the accredited
American investors. Each of these platforms has its own forte and unique business
strategy, with varying levels of minimum investment. For now, such platforms are
limited to accredited investors who meet specific requirements for annual income,
net worth and understanding of risks involved.

The stimulus for launching crowdfunding platforms, including those for real
estate investments, was the route of the JOBS Act in 2012. Prior to the Act, any
advertisement and solicitation for investors to consider real estate investments were
prohibited by law. The JOBS Act (Title II) radically transformed the way investment
capital can be raised by amending existing Regulation D rules, especially those rules
relating to how businesses can offer and sell their financial securities products
without having to register them with the Securities and Exchange Commission
(SEC) of the U.S.

Previously, Regulation D Rule 506 put “restrictions on fundraising efforts,
specifically limiting fundraising to only pre-existing clients and preventing busi-
nesses and their associates from openly campaigning those investment opportuni-
ties”. The new Rule 506(c) “allows issuers, sponsors, syndicators, and others who
are raising capital from private investors to market those private-investment oppor-
tunities to accredited investors under specified provisions” and came into effect on

114 H. Mohamed



September 23rd of 2013. The “new federal legislation represents a huge change for
sponsors raising funds for a real estate acquisition or development. Essentially, Title
II gives crowdfunding firms the green light to direct-market to a large pool of
potential investors via social media and the Internet”.6 In effect, it has also crafted
a new avenue for investors to acquire direct real estate investment opportunities.

Finally, in October 2015, the “SEC proposed rules for Title III of the JOBS Act
allowing non-accredited investors to entry into the RECF arena”. Multitudes of new
investors seeking smaller investments are able to participate in real estate projects,
which have now become available to them. “Non-accredited investors who earn US
$100,000 or more are able to allocate 10% of their income into crowd-funded
investments each year. The limit is set at 5% of their annual income or US$2000
for non-accredited investors who earn less than US$100,000 annually7”. As a
consequence, the progress of real estate crowdfunding in the United States
skyrocketed, with it being a tool to invigorate the real estate sector. “Over seventy
crowdfunding platforms support this new and dynamic market of real estate
funding” (Marchand 2016) for development and investing.

7.2.5 Real Estate Crowdfunding Platforms in Europe

For young entrepreneurial firms, equity crowdfunding is a trendy resource for
alternative finance. For example, “an estimated 20% of all early-stage equity invest-
ments occurred through equity crowdfunding platforms in 2015” (Beauhurst 2015)
in the UK.

Despite this, Europe is lagging behind in the utilization of crowdfunding as
financial resource when compared to the United States. Except for the UK,
European countries do not have a vibrant real estate crowdfunding market with
virtually non-existent facilitating platforms. In Italy, for instance, “crowdfunding for
real estate projects is not yet permitted by Consob, the public authority responsible
for regulating the Italian financial markets, although there are various platforms that
are already using the concept in different ways” (Morri and Ravetta 2016).

Due to the open local Italian laws, there is openness and room for this new way of
investment. Real estate crowdfunding is not feasible yet, but there are ways to attract
investors through equity crowdfunding style platforms such as Italy-crowd, that uses
Innovative Start-ups and CrowdRe that uses Innovative SMEs. The fact that in order
to invest more than €500 an investor has to pass the MiFID8 test slows down the

6https://www.investopedia.com/articles/investing/072514/real-estate-and-crowdfunding-new-path-
investors.asp
7https://www.howardkennedy.com/en/latest/blog/regulation-of-crowdfunding-in-the-uk-us-and-
israel_a-comparative-review
8The Markets in Financial Instruments Directive (MiFID) is a regulation that increases the trans-
parency across the European Union’s financial markets and standardizes the regulatory disclosures
required for particular markets across the 31-member states of the European Economic Area (the
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investment process. The maximum value of a deal of €5 million keeps the market
away from the true real estate projects: in fact, Italy-crowd uses it only as a window
for options of interest in order to be able to fund larger projects as the Miramare
residence in Courmayeur on a club deal basis.

7.2.6 Real Estate Crowdfunding Platforms in Asia

The volume of online alternative finance across Southeast Asia9 accounted for US
$47 million in transactions in 2015. To put the volume in perspective, East Asia10

grew rapidly, from US$123 million in 2014 to US$412 million in 2015, while
Oceania—which includes Australia and New Zealand—accounts for both the big-
gest collective share and swiftest expansion in volume of online alternative finance
transactions in the Asia-Pacific region, totaling more than US$621 million in 2015.

A World Bank study completed in 201911 included survey responses from online
finance platforms operating in Indonesia, Malaysia, the Philippines, Singapore, and
Thailand. Between 2013 and 2015, a total market volume of US$84 million was
raised in the region. In 2013, US$10.9 million was raised, which grew to US$26.5
million in 2014—a year-on-year growth rate of 140 percent. In 2015, a total of US
$46.6 million was raised, reflecting a slower growth rate of 76 percent. Another joint
study12 by the universities of Cambridge and Sydney, showed that “the average
growth rate between 2013 and 2015 was 109 percent. With regards to total market
volume by sector, equity-based real estate crowdfunding is the biggest market sector
across Southeast Asia, with 39 percent of total market share between 2013 and
2016”, predominantly driven by Singapore. The second largest model by total
volume was invoice trading, with 20 percent of total volume between 2013 and
2017. According to the report, “Equity-based crowdfunding and marketplace/peer-
to-peer business lending each accounted for just over 12 percent of total market
volume in Southeast Asia over the last 5 years, with over US$11 million raised for
both models. Donation-based crowdfunding made up 13 percent of the total market
volume, with almost US$12 million raised”. Reward-based crowdfunding accounted
for the lowest percentage of alternative finance activity in the region, making up only
6 percent of total regional market volume and US$5.5 million raised between 2013
and 2017.

28 EU member states plus Iceland, Norway and Liechtenstein). The directive has been in force
across the European Union (EU) since 2008.
9Southeast Asia includes Singapore, Malaysia, Thailand, Indonesia, Philippines, Brunei, Vietnam,
Laos, Myanmar, and Cambodia.
10East Asia includes Japan, South Korea, Taiwan, and Hong Kong.
11http://documents1.worldbank.org/curated/en/328941558708267736/pdf/The-Digital-Economy-
in-Southeast-Asia-Strengthening-the-Foundations-for-Future-Growth.pdf
12https://www.jbs.cam.ac.uk/wp-content/uploads/2020/08/harnessing-potential.pdf
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According to Real Estate Crowdfunding Review website,13 2018 has been a
significant year for the nascent industry as 13 sites fell off the top 25 rankings due
to forsaking their business model or due to other difficulties. Five sites have
advanced considerably with growing volume, and a few of these that were lower
ranked have climbed up the charts as well. They report that platforms that have high
operational transparency, seed-funding injection, high-volume of deal transactions,
lower fees, solid management and customer service, and sound financial support are
the best performers and will be sustainable. Those that have struggled or failed are
those that have switched business models and had legal, financial, transaction
volume, investor complaints or failed to administer and fulfill their obligations.

7.3 Methodology

The use of blockchain has been developed for P2P lending platforms issuing
microloans serving small-scale consumer spending, but no such development has
been done for the real estate market. The real estate industry is especially vulnerable
from a trust as well as an operational perspective. Mortgage loans are substantially
higher and being unable to fulfill obligations (defaulting on the loans) can create
adverse outcomes for individuals and families, if it leads to a foreclosure on the
property. As such, the qualification for a substantial loan requires a careful analysis
of numerous factors in order to reduce the event of a default. The consequence is a
complicated and drawn-out process, to adhere to a proven business framework.

The value chain for real estate entails of three distinguishing stages: origination,
servicing, and securitization. Origination is the procedure loan application, approval
and closing of the borrowing. Servicing means fulfilling the obligations of the loan
agreement during its tenure (e.g. monthly repayments of loan principal amount and
interest charges). Securitization involves the issuance of commercial instruments,
which in this case, is the mortgage-backed securities (MBS). In the real estate
origination process, a substantial quantity of documents, from various groups,
needs to be gathered and scrutinized and this creates additional difficulties for
information processing and assessment. The use of paper-based real estate files
still persists even though some of these documents have already been digitized, so
the industry practice is still rather cumbersome and drawn-out.

In contrast, the blockchain can generate records that are immutable and cloud-
based which makes it easily accessible for processing the transactions. In addition,
the conclusion of the loan itself can be digitally signed and the following issuance of
the promissory note and real estate deed, can be done on the blockchain via tokens
and smart contracts. A digital document, referred to as a smart contract, can be
created with all the terms and conditions of an agreed upon contract.

13https://www.therealestatecrowdfundingreview.com/top-100-sites-ranked-and-reviewed
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The smart contract is automated according to the set terms and conditions and
cannot be interrupted by any entity within the distributed platform. As such, trans-
actions and agreements can be carried out between disparate parties, completely
peer-to-peer without intermediaries. In this way, transactions are trackable, trans-
parent and immutable.14 This would meaningfully improve the efficiency in the
subsequent processes of servicing and securitization.

7.3.1 Real Estate Crowdfunding Mechanism

This proposed Real Estate Crowdfunding Platform (RECP) on the blockchain
operationalizes real estate lending business logic with smart contracts. The core
design is that borrowers and lenders are linked directly without any go-between
(i.e. institutional intermediaries), through smart contracts that automatically execute
agreed terms and conditions of the agreement.

To successfully originate any real estate financing, the agreement must follow a
pre-set course—from the application for financing, to the actual sign-off on the deal
and subsequent transfer of the property to the buyer. There is a critical sequence of
transactional processes that take place, which depends on three loan requisites:

• loan size to cover the purchase the property;
• loan amount manageable by the borrower; and
• loan extended can be recovered in case of default or non-payment.

The entire process may be categorized as information flows, and financial flows.
These flows, processes, and objectives are interconnected. Information flows are
background information used to assess the creditworthiness of a borrower or the
property market value. Financial flows are represented by the transfer of funds from
the creditor to the seller. The first financial flow from the creditor to the seller fulfils
the loan size required for the purchase (objective i). The information flow with
regards to the borrower assesses the creditworthiness (objective ii) for the under-
writing of the loan. The information flow with regards to the property is meant to
cover the amount of the financing and assure a retrieval of the financing in case of
default or non-payment (objective iii). The assessment regarding its value is based
on market valuation of the asset.

In the blockchain version of the asset-backed investment, the “divisions” of assets
(or trust certificates) issued to the investors can be distributed to them as (crypto)
tokens which represents their portion/ownership of the underlying real estate. The
process becomes much leaner and less cumbersome, with the:

• due diligence verification done via blockchain-enhanced KYC (know your client)
and identity of issuers/entrepreneurs,

14Investopedia, “Smart Contracts”, https://www.investopedia.com/terms/s/smart-contracts.asp
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• rating of asset is based on assessment of issuer and asset done via automated
market valuation methods,

• compliance and assessment done by an automated AI-driven review process,
• legal terms and allocation of dividends/payments done via smart contracts

The blockchain provides that element of confidence as it is the mechanism to
enable trust and enforceability within its systems of processes and accountability. In
an era that is geared towards decentralization, it is important to note that while
decentralization allows us to circumvent a lot of formal time-consuming processes,
including tedious regulations, we must not forget that without regulations, self-
regulation becomes utmost important. If the finance industry does not want to be
heavily policed, then we need to do right even when no one is watching. The
blockchain ensures and operationalizes these aspirations through its immutable
transparent transaction ledger system.

7.3.2 Credit History and Know-Your-Client (KYC)

The present creditworthiness assessments are usually carried out by independent
credit bureaus. The computation of the creditworthiness scores and subsequent
ratings depends on the models used by different agencies and bureaus, but the credit
rating system of FICO (US-based) appears to be a standard that other regions also
use. These factors that are included are typically credit or payment history, income/
revenue and debt accumulated. Under this system, businesses (banks, entrepreneurs,
corporations) and credit bureaus have to transfer information and personal data
between one another, regularly sent back and forth, opening them up to security
risks each time and leaving sensitive data potentially vulnerable to cyber-attacks and
unscrupulous hacks. Also, credit histories are not transferrable across borders, and
individuals have to re-establish their credit track records whenever they relocate.
Furthermore, mortgagors in markets with less developed financial systems and
regulatory infrastructure strain to access financing as creditors have limited KYC
and scoring data to support credit decisions. Lastly, the current credit system
underserves the ones who need it most. Credit systems depend on historical debt
repayment information and hence cannot easily assist users who are new to credit.
This is especially prevalent among minorities, the underbanked, and the youth who
have little or no credit histories.

One of the key factors to lengthy origination processes for real estate is caused by
the volume of borrower information needed to sufficiently assess his/her true
financial status. Most of this information is filled manually, collated from different
parties (banks, employer, etc.) in the form of physical documents. They contain the
most relevant information on the financial state of the borrower – credit score,
income levels against expenditures, outstanding debts, etc. Other types of informa-
tion include personal data such as age, education level and profession. While
creditworthiness assessments are mostly based on the first set of information, the
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second set of personal data is progressively being used to predict credit repayment
behavior. Other platforms, like P2P lending, are even scrutinizing user behaviors on
apps they use as well as in social networking platforms, with the help of artificial
intelligence (AI) and machine learning (ML) to get a snapshot of repayment behav-
iors. Hence, it is extremely important for the RECP to efficiently and accurately
gather borrower information, as well as carry out a thorough creditworthiness
assessment.

In the RECP’s platform, the collection of information is performed digitally,
obtaining the data residing in paper-based documents from a digital database built on
the blockchain. This data is verified by the decentralized nodes of the blockchain,
and when that is completed, AI-driven algorithms perform a creditworthiness eval-
uation of the borrower’s application drawing data from sources mentioned. When
specific conditions are satisfied, the real estate financing application is pre-approved.
The real estate financing underwriting is not performed by humans but electronically
according to pre-determined criteria without being subjected to human bias or errors.
When the financing is pre-approved, all of its loan stipulations (amount, interest rate,
tenure, etc.) are specified in a smart contract, and programmed as trigger events.

The appraisal of the property’s value follows a market valuation process to
determine the maximum size of the loan. The market valuation of a property is
done by scrutinizing geographical economic data specific to transacted prices,
proximity to existing and new amenities, environmental factors, property type and
ownership form. This valuation is best done via experienced valuers, and it is best to
take the average of three valuations from reputable real estate valuers. Looking
forward, the process can be automated when valuation data from valuation assess-
ments, rental and sale prices are fed into an AI-driven valuation system. In any case,
RECP’s platform can reduce the number of steps in originating a mortgage which
improves efficiency.

7.3.3 Financial Flows

In RECP, the smart contract captures and, via integrated payment systems, auto-
mates the financial flows from the investors to the fundraisers and finally up to the
point of sale. When a buyer is pre-approved in the public housing system, for their
property of choice, the corresponding real estate financing is “listed” in RECP’s
platform. By that time, the mortgage amount is already determined, and the borrower
to pledge a specified percentage for the down payment to initiate the smart contract
for the crowdfunding financing.

On the opposite side of the platform, any individual prepared to become a lender
can decide to engage in the campaign to invest his surplus funds. At this point of
listing, each one of the real estate campaigns is financed through the P2P
crowdfunding mechanism in the RECP as follows:
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• Every pre-approved mortgage loan is “divided” into smaller, identical units. For
example, a $350,000 mortgage can be divided into ten equal $35,000 “divisions.”

• Every mortgage is rated with a risk score, which is pre-calculated and determines
the terms of the pre-approved financing. The risk score determines the rate of
return – higher risk, higher return and vice versa.

• Individuals can lend money to a specific borrower or different borrowers by
“buying divisions” from single loans or different real estate loans with different
risk scores.

• When all the “divisions” of a specific pre-approved financing are “bought” by
investors, the crowdfunding campaign is closed.

• There is a campaign period during which the “divisions” will be up for “buying”
by the crowd of investors. It will be set, e.g. 40 days to ensure timely closure of
the loan. If after this time, the real estate financing is not fully invested (i.e. all
“divisions” are not sold), the campaign is voided, and the funds collected thus far
are refunded back to the respective investors.

Although the prices of the houses and the pre-approved loans are settled in local
sovereign fiat currency, all financial flows are performed in the form of tokens
(cryptocurrency). The deployment of crypto-tokens for funds movement is due to
their quick and cost-effective operability: money transfer is done without transmis-
sion fees via crypto-wallets. Moreover, token flows better and efficiently with
explicit terms and trigger conditions, while the traditional fiat currency payments
are subjected to delays such as the T-2 settlement cycle via financial intermediaries.
The token value of each of the financial sums (price, financing size, down payment)
are pegged to the local fiat currency, essentially removing concerns on
cryptocurrency volatility.

This RECPmodel infers that the sum of funds invested by the investors is equal to
the financing received by the borrowers, i.e. a pre-approved real estate financing of
$350k will equal the total amount of funds captured by the smart contract for
that loan.

The benefit of the RECP crowdfunding method is its accessibility, ease and low
barrier to investment. A shortcoming, however, comes from challenges in acquiring
adequate investors for each investment listing or campaign. Until all “divisions” are
“bought,” the real estate financing cannot be successfully closed. If not, all divisions
are bought before the campaign period expires, the campaign is cancelled.

7.4 Analysis and Discussion

There are several major challenges to blockchain applications in crowdfunding at the
moment. These challenges include technical, business, government regulatory, and
privacy challenges:

• The inexperienced or disadvantaged groups may not have the relevant expertise
to attract funding for their campaigns. In equity-based crowdfunding platforms,

7 Real Estate Crowdfunding for Public Housing on the Blockchain 121



successful campaigners typically are able to raise interest in their campaigns to
attract the required investments within the campaign period. To achieve this, the
necessary skill sets in business, marketing and social networking need to be
learned or attained.

• The crowd levels for equity-based crowdfunding is still comparatively minute
around the world relative to other traditional investment channels. Given the low
public awareness and limited investor pools at the moment, the potential is
severely limited from being able to reach the desired levels of development.
Likewise, “blockchain technology is still at its infancy stage, and thus it takes
time to reach a critical mass of the ecosystem participants and to realize full
network benefits” (Niforos et al. 2017).

• Regulatory guidelines also affect the ability of crowdfunding to scale. The present
guidelines stipulate a cap (depending on jurisdiction) per project owner and per
year for total crowdfunding investment. Beyond a pre-determined safety thresh-
old, investors are required to declare their risk aversion if they decide to invest.
These additional steps hinder interested parties from making equity
crowdfunding as their preferred choice.

• It always takes time to adopt to technology, and this includes the blockchain and
new platforms that use them like RECP. Like any paradigm shift, people should
reconsider their business models and test its business and operational feasibility
before making any strategic investments in the technology and developing use
cases for it. Iansiti and Lakhani (2017) believe that to make smart contracts
viable, “corporations and industry players including lawyers and regulators will
need to develop an in-depth understanding of blockchain applications” and their
specific use cases.

• The frontier nature of the technology holds back common set of standards that can
enable the integrability of different systems in the market sectors. As blockchain
evolves into the significant scalable driving force behind the fourth industrial
revolution, setting standards will require coordinating the activity of many
different actors.

Beyond the numerous potentials uses of blockchain technology, “one of the most
important skills in the developing industries will be where it is and is not appropriate
to use blockchain models” (Mohamed and Ali 2019). Blockchain helps tokenize
systems for efficient peer-to-peer exchange and public records keeping, but not all
business processes require them. Also, the size of operational factors is also impor-
tant since every tiny micro-transaction does not need to be recorded on the
blockchain.

There is a strong push towards finding the most effective ways to instill sound
market principles to organize resources, inculcate prescribed behaviors, and have
tracking and payments incentivization. There is also a movement, especially so after
the airing of the ‘Social Dilemma’ on Netflix, that there should be a conscious effort
to work out general ethical framework and protocols for how technology affects our
behaviors through privacy concerns, e.g. AI-driven algorithms can prompt and
influence large masses of individuals. The implications of utilizing control systems
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and predictive analytics for social networks, adds fresh dimensions of challenges for
tech-driven solutions, including blockchain applications which will be enhanced
when paired with AI.

7.4.1 Realistic Approach to Blockchain Implementation

The excitement over blockchain technology the concept which underpins the Bitcoin
platform for a dispersed and irreversible ledger that can be potentially applied to
facilitate the exchange of all goods and services with improved trust from greater
transparency and trackability. The utopian vision of the blockchain economy allows
the technology to be the mechanism of trust that greases economic transactions
throughout the world (Mohamed and Ali 2019). No transaction occurs without some
degree of trust between transacting parties despite the legal contracts that bind them.

In the fully decentralized version of the public blockchain, the transactional
histories are shared by all nodes in a public network. In terms of practical imple-
mentation for privacy, the RECP will not display all data of transactions in the
network, as the access to transactions is not necessary, and should remain restricted
to the contracting parties or in special case-by-case basis. This special access is
limited to regulators or central authorities, if required for audit or pending some
investigation. This form of private ledger protects the privacy of the transacting
parties, and also provides flexibility to comply with different regulators. Eventually,
when the global markets are ready, these private blockchain can be connected across
ledgers to be a truly decentralized P2P version of the blockchain that was initially
envisioned by the inventor of the Bitcoin. That full ecosystem should eventually be
able to provide plug-and-play solutions for the entire value chain of the service
delivery.

7.4.2 Overcoming Challenges to Blockchain Acceptance

Currently, varying degrees of support are given by regulators for the implementation
of blockchain. Some central banks are directly promoting both cross-border pay-
ments and securities settlement using the blockchain. In contrast, “while some
regulators have voiced concern for existing rules such as AML (anti-money laun-
dering), most seem to be taking a more wait-and-see stance” (Mohamed and Ali
2019). Therefore, we recommend to critically “perform the appropriate assessment,
including feasibility and skill evaluations, prior to any capability rollout to certify
that the right use cases are considered and that the integration to legacy systems is
thoughtfully planned and executed” (Ali et al. 2019). Institutions should be made to
understand that business operating models along with its processes will be affected.
As such, change management be necessary and an important consideration in order
to remain competitive in the digital landscape.
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New regulations will greatly influence the success of any decentralized infra-
structure application since regulatory requirements have an impact on compliance
expenses towards such an application. Conversely, “a well-planned, standardized,
automatically consolidated ledger could offer immediate real-time access to the
relevant regulator for all partner institutions on the network” (Mohamed and Ali
2019). This would remove considerable expenses and therefore compensate the
compliance costs involved in developing the system. Any solution will have to
match an organization’s prevailing monetary ecosystem. Deliberating this before
implementation or designing solutions will facilitate the integration better and
improve the success rate.

7.5 Conclusion

While the safety factor of investing with people you know or meet physically, as in
real estate investments, the Bernie Madoff scandal is the prime example of how “face
to face” relationships do not necessarily protect investors (Vogel and Moll 2014). It
may, in fact, be more difficult for scammers to defraud through lending platforms
with the transparency of the blockchain and underwritten documentation automated
by smart contracts. Perhaps, the combination of crowdfunding and blockchain
technology may have the potential to drive out fraudsters of the market completely.

Instead, naïve investors may not fully understand the risks. Inexperienced inves-
tors can be led to believe that because the investment is asset-backed the risk is
sufficiently mitigated. If the reality is that the real estate investments were highly
leveraged and/or suffer from substantial challenges with their leases, then there is a
high probability that investors could suffer investment losses. A lot of the invest-
ments that we researched had bloated internal rates of return. Such unrealistic returns
seem to categorize them as high-risk investments.

Although, many early adopters unsurprisingly came out Silicon Valley of the
United States, it is interesting to note that the biggest crowdfunding investment was
made in Bogota, Colombia (Raskin 2013). Crowdfunding may be a strong alterna-
tive in countries like Colombia where capital markets are underdeveloped for
various reasons, and where there is a lack of opportunities for investors who are
looking for stable investment instruments like real estate. Similarly, for international
investors, a blockchain crowdfunding may be an attractive way to invest in a safely
crowdfunded real estate financing where the element of trust in underscored by a
tamper-proof technology.

The evidence for P2P lending opportunities may be best described in the Lending
Club story. “The Lending Club started in 2007 to offer peer to peer lending, enabling
investors to make unsecured personal loans to prescreened borrowers. In the first
year, the platform made US$4.8 million in loans. In the first three months of 2014 it
raised and made US$781 million in loans and topped US$4 billion in loans since
inception” (Vogel and Moll 2014).
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7.5.1 Limitations of Research

As much as the research focused on the viability of a blockchain crowdfunding
platform, the bigger picture of macroeconomic benefits was not scrutinized. It would
be beneficial to also understand how the alternative finance volume per capita affects
a country’s GDP. It would be interesting to have empirical data which shows that the
growth of alternative financing needs may in fact stimulate alternative investment
activities that in turns improves the GDP of a nation.

7.5.2 Recommendations for Future Research

While this research highlights the benefits of utilizing blockchain for crowdfunding
public housing, it also summarizes the key barriers to blockchain crowdfunding
platforms. Future research could focus specifically on the advantages of blockchain
crowdfunding platforms, and how it contrasts in different economies, jurisdictions
and legal systems. Perhaps, we should first understand why such platforms are
popular in Asia, the U.S. and the U.K. but not in the rest of Europe.
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Chapter 8
Crowdsourcing in Higher Education:
Theory and Best Practices

Varsha Agarwal , Aneesya Panicker , Avnish Sharma ,
Rohit Rammurthy , L. Ganesh , and Shiva Chaudhary

Abstract The widespread use of crowdsourcing strategies in higher education
institutions improves the performance of students by using collective initiatives to
enhance the skills of each student, efficiently optimizes the lecturing process by
exchanging and pooling research materials, and also improves the financial situation
of alumni by encouraging crowdfunding of tuition. We identify four main areas in
this study where the use of crowdsourcing strategies plays an important role in the
success of alumni in institutions of higher education. The proposed “crowd teach-
ing” approach optimizes lecturing, allowing lecture notes to be shared and
exchanged according to the various curricula of Higher Education Studies. With
“crowd learning”, students learn by execution on collaborative projects in which
different students share (effectively) teaching each other under the guidance of the
lecturer, learn the necessary skills to achieve the project’s goals and solve the
proposed issue. In relation to accessing funding, the tuition fees of students can be
financed by crowdsourcing approaches through “crowd tuition” and even
“crowdfunding” can be used to procure laboratory and classroom content or the
learning stays of students abroad. Using this crowdsourcing tool, students can find
assistance in paying university taxes and also have an interest in further learning with
other students. The application of crowdsourcing to education allows for optimiza-
tion of the institutions’ budget and a more effective use of learning time, leading
eventually to better outcomes for students.
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Keywords Crowdsourcing · Higher education · Students · Crowdlearning ·
Community college · Online learning

8.1 Introduction

As it is not feasible for a person to retain entire knowledge concerned with a domain,
the same is the case with a little group of people as well. Knowledge of high
standards can be acquired by a number of people working together using ad hoc
methods and tools (Anderson 2009). Crowdsourcing methods could be adopted by
educational institutions for the sake of managing the task of teaching and adminis-
tration, maintaining higher standards, and enabling the maximum usage of available
time and connections, without spending much money on alumni, providing more
opportunities to students to attend University (making a significant social contribu-
tion) (Geens 2008).

Techniques of crowdsourcing might prove to be a spontaneous learning method,
despite being unable to be the best in itself when it comes to a greater educational
experience. But with the help of a proper strategy, it can provide better education
which may induce efficient workflow by making the most of the personalized
curricula (Kneissl and Bry 2012).

Alumni performance can be witnessed being surprisingly better with the employ-
ment of crowdsourcing techniques in colleges and universities (Higher Education).
An advantage of crowdsourced knowledge creation is the initiation of Collaborative
ideas which can be fruitful to both entities of academics, whether students or
teachers. A collection of high-quality learning materials can be stored by Instructors
and the same can be accessed by students to maintain high standers of the teaching-
learning process (Murillo-Zamorano et al. 2020). At the same time, students get a
chance to apply varied varieties of their mental faculties to resolve a common issue
mutually through crowd learning. External crowdfunding and Schemes of
crowdsourced Grants could also be used for student fees. It can prove to be a boon
for students to maximize their skills in form of crowdfunding their tuition or to avail
the expenses of their overseas trips through the same (Laster 2010).

This paper focuses to review the requirement of platforms and software tools for
crowdsourcing (Web-based, for instance) at the university level, required by the
mentioned two applications.

8.2 Crowdsourcing

The phrase “crowdsourcing” is an amalgamation of two terms “crowd” and
“outsourcing” representing the bifurcation of an assignment allocated to people
belonging to a group. For the first time, the phenomenon called “crowdsourcing”
was witnessed in Wired Magazine in the year 2006, yet several things were existing
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beforehand adding to the entity of “outsource work to a group of people”
(Schaffhauser 2013). Wikipedia came up as an enterprising entity in the year 2001
with a payment less platform to explore all possible information irrespective of any
domain and caters to the need of around more than 500 million visitors per month.
Yet in the year 1714, the British government came up with the concept of offering a
prize (currently known as Longitude Prize) in form of money to one who provides a
resolution to estimate the longitude of a ship (“Crowdsourcing science: Researcher
uses Facebook to identify thousands of fish” 2011). The initial step of the
crowdsourcing concept, where people try to resolve problems mutually, emerged
this way.

Crowdsourcing does not involve web infrastructure like the definition, although a
fact stating that utilizing the internet results in faster crowdsourcing which also
allows access with less time and at a reduced expense to a larger range of people
around the world.

With the evolution of social networking and other Internet technology, the
emergence of crowdsourcing has become possible, enabling groups to come together
more easily for collaborating and communicate knowledge (Stewart 2012). The
thought of collaborating with individuals from the other side of the planet in the
same joint effort would be impossible and would demand a massive price if we did
not access the Internet.

Crowdsourcing has been used on the market in recent years to conduct a broad
range of tasks, as similar to the case of mturk.com: Amazon Mechanical Turk, which
is more complicated to be computed but is solvable. The capacity to draw a crowd
allows for huge simultaneous processing that can result in high output from pro-
cesses like image identification, categorization of items and audio transcription and
crowdsourcing emerges as a viable choice open to anybody with a mission or
initiative in mind with a rise of the parallel solving networks present online
(Young 2009). Web services like Wikipedia offer ample proof that it is feasible to
co-ordinate a crowd with challenging activities. In addition to Wikipedia, there are a
broad variety of examples of group crowdsourcing, notably for language learning,
which are also discussed further in the present chapter.

The idea of parallelization of the tasks is focused on simplistic method
partitioning as well as allocation has developed into more advanced processes for
solving problems. It is necessary to complete complicated operations, for example,
programming assignments, with rightly coordinated problem-solving. (Alonso
2011), for instance, built a crowdsourcing network named Turkit that encourages
applicants to compose programs performed onMechanical Turk by human staff. The
crowdsourcing approach in this case is focused on the separation of the proposed
issue into tiny bits that will be coded by multiple employees. Indeed, one of the key
benefits of crowdsourcing is that it encourages multiple entities to create iterative
contributions (Hochberg 2010).

Collecting suggestions regarding a specific subject and deciding on the most
successful alternative is amongst the most typical application scenarios for the
platforms of crowdsourcing. As a free and accessible forum where anyone can
view information and read and share views, crowdsourcing systems can be
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introduced, but the network can still offer security for concepts where only registered
members can access information. Under these situations, an association or industrial
corporation that presents an award for the best approach to the proposed mission is
typically funded by a challenge proposed here (Kuzminska 2016). With the help of
this model involving competition helps us in accessing a variety of ideas, particularly
for medium and small businesses, which will not be accessible under a normal
environment or will entail a substantial investment in engaging external single or
multiple providers (Nehls and Livengood 2017). The biggest attraction for the
business with the usage of a bidding site for crowdsourcing is that, in certain
situations, this choice is considerably less costly than contracting with a conven-
tional firm, for example, a branding department to plan a design of the product logo
or an expert on communications for an advertisement strategy proposal.

Under the following segment, we would explain all benefits of crowdsourcing
relevant to activities in higher education.

8.3 Methods of Crowdsourcing in Higher Education

The latest research and initial applications submitted to universities and colleges
depict that for both students and teachers, the application of crowdsourcing into
education could be fruitful. Students will prefer to pursue customized instruction in
line with their skills and manner of learning (Hills 2015) and it is a waste of resources
for professors to repeat the same lectures over and over. The teachers will be able to
prepare lessons of higher quality and can offer useful guidelines in higher education
classroom by properly using the concepts of crowdsourcing, and students could
access and improve their learning efficiency with the best learning material.

Crowdsourcing-oriented evaluation techniques have previously been used on a
smaller scale in Higher Education, such as evaluating the peers where the teachers
ask their students for evaluating the work of one another. There also exists some
research that has shown that peer-grading crowd-sourcing methods can result in
more precise evaluations of the performance of the student by merging different
views with various expertise and perspectives (Garrigos-Simon 2015).

For the last 10 years, online learning has grown dramatically with the advent of
Web technology, utilizing adaptive environments of online learning that promote
social learning (Eklund et al. 2019). Online tutoring services have, for instance,
made significant strides in higher education in recent years (Wen and Lin 2015). In
the success of graduates of higher education organizations, there are four main fields
where implemented crowdsourcing methods play a major role:

• Crowdteaching: The lecturing workers exchange and bring together lecturing
resources in line with university curricula in this method.

• Crowd learning: This strategy of crowdsourcing depending on the “learning by
project lecturing scheme.” In American and European universities, this scheme
has been successfully implemented. The information building mechanism in the
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crowd learning approach is focused on collective projects through which various
students share, actively educate each other, and collectively develop the skills
required to achieve the project objectives.

• Crowdtuition: For social gain, crowdsourcing has a significant impact.
Crowdtuition techniques allow tuition fees for students with higher performance
to be financed by crowdsourcing techniques. Various experiences, including
Spain’s Universitat Politècnica de València (UPV), have been developed in
recent years.

• Crowdfunding: Higher education teaching requirements, in particular in studies
under engineering departments, which includes a significant investment in both
classroom and laboratory materials. Under public organization, the inventory
apparatus of laboratories is difficult to obtain in case the materials are funded
typically by the government. Laboratories working on Crowdfunding lecturing is
another interesting method which can be followed for allowing the organizations
in addressing specific topics such as cancer research, to be lectured for the benefit
of the society.

The various crowdsourcing techniques are described in detail further that are
related to the functioning of higher education institutions in this chapter.

8.3.1 Crowd Teaching

Educational content sharing in universities and colleges is considered the most
commonly used way of crowdsourcing. Professors are searching for good quality
teaching content that could easily teach the topics of a specific program. But for
using the trusted material originating from outlets with a prestige behind it, intense
attention should be given. This is also an issue that students encounter while looking
for knowledge on the Internet when they depend on untrusted outlets in certain
situations, which contributes to confusion and interferes with the goals of learning.
UClass (http://www.uclass.io) should be seen as a Popular Core content portal in this
case, where college and university professors could exchange their expertise with all
of the professors from other institutes. Professors could access the right instruction
around their districts using crowdsourcing preparation for driving higher student
results. Amongst the key aims of the UClass repository is the sharing of learning
materials of high-quality to save time for teachers in scheduling their classes. The
class also provides interactive features for students in multiple areas of the world to
collaborate. The “Latin American Open Textbook Initiative” was founded in 2011
with a primary aim of disseminating open cooperative higher education textbooks
(customized by region) for avoiding the increasing costs of textbooks in Latin
America. Along with Wikibooks and Links networks, among others, this is an
example that has been found to dramatically minimize (up to 80%) the cost of
student textbooks (Phelan 2014).
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8.3.2 Crowd Learning

Through the development of educational sites like Skillshare (http://www.skillshare.
com), crowd learning has emerged. It is an online learning network developed by
project-based courses to master real-world skills. “Crowdlearning”may therefore be
described as learning with the involvement of many students (“crowd”) via real-case
projects. To collect various talents, the value of this approach is focused on every
student to recommend abilities which they have, which would be helpful to achieve
the ultimate aim of this project.

The students exchange knowledge and skills while designing the proposal, which
is immediately acquired when developing the project tasks. Then, it is necessary to
provide a forum to successfully suggest several required skills that can match the
competencies set out in the curriculum for lecturing. In this context, in the crowd-
learning management framework, a categorization of competencies can be enforced.
After creating the project through crowd-learning, all students exchanged their
expertise and competencies, learning the competencies of others successfully.

For the development of joint ventures, many online platforms are open. Crowd-
learning sites provide online classes which the students could take as per their
learning abilities. It is evident nowadays that delivering an online course will draw
several students to this platform. Duolingo, a free science-based language education
app with over 38 million students, offers a simple illustration. Duolingo has been
another famous platform used to learn languages online in only 2 years and
TechCrunch has recently selected it as the Best Education Start-up and iPhone and
Android App of the Year 2013. A total of 34 h of Duolingo is equal to a complete
university semester of language education (Palmer 2014), as per an academic study
undertaken by the University of South Carolina and the City University of
New York. This research indicates that Duolingo is highly successful than the
average course of a university, as a one-semester course of university typically
requires more than 34 h of work.

Proper research will stress the monitoring of students and spot uncertainty in
some subjects. Coursera, for instance, analyses the traces of the respondent to decide
which videos are seen again and even in what sequence, helping to refine the
program and query routing (Brabham 2008). The curriculum design of online
courses, presented by Coursera, Khan Academy, and Udacity, is already usually
centralized, but Wikipedia’s great performance shows that enormous opportunities
can be generated through the intervention of an entire population. Huge accessible
online courses (MOOCs) providing topics required by their users are currently
delivered by a growing range of universities, for instance. In most instances,
owing to the lack of coherence of the program design, Open Educational Tools
(OER) had minimal effect and attractiveness to students (Lundberg 2012). In
comparison, MOOCs follows a structured strategy where a full and more cohesive
course is planned by the university (basically colleges and universities). Those
classes are found on several campuses in mixed classrooms. The key attraction of
MOOCs is that they are generally taught by top professors and typically involve
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pedagogues focused on studies, such as productive learning, positive learning, and
mastery-learning (Bhatti et al. 2012). The centralization of the planning and design
of the MOOCs allows it easier to utilize more and better-quality tools than conven-
tional courses per session. Previous research indicates that well-designed MOOCs
may contribute to the learning and high satisfaction levels of high-quality students
(Yusoff et al. 2018).

The potential of YouTube to target a different demographic has in addition to
these online learning channels, rendered it one of the biggest media for ground-
breaking instructional programming. The YouTube online channels ‘Crash Course’
and ‘SciShow’ created by Green Brothers are direct examples of this. One of the
100 initial channels of the $100 million original channel initiative on YouTube was
Crash Course (Zahirović Suhonjić et al. 2018). This project was a 100-million-dollar
program to add novel material to YouTube, sponsored by Google. The initial
channel project was also planned to kick-start Google TV. For example, “Crash
courses” is a YouTube instructional channel for global culture, genetics, literature,
nature, and chemistry online instruction. The YouTube channel “Crash Course” has
received over 2.4 million viewers and more than 160 million video views as of
December 2014. This popular adoption of online instructional videos has drawn the
interest of advertising content on television. As a recent illustration, a Crash Courses
collaboration with PBS Digital Studios were revealed to extend the channel in
November 2014 (Zuchowski et al. 2016).

8.4 Crowdfunding Educational Infrastructures

To maximize donations to help a specific purpose, a supplemental application of
crowdsourcing may also be implemented. This idea is often referred to as
“crowdfunding.” It is also viable to collect educational funds and there are already
many online crowdsourced funding landscapes that offer educational resources.
Crowdfunding will also gain from the substantial expenditures needed to acquire
and upgrade the facilities in labs and classrooms in higher education. The govern-
ment typically pays the expense of public schools’ classroom supplies, although it is
more complicated to secure finance for technical facilities or laboratory inventory
materials. Lecturing labs for crowdfunding is an important choice for enhancing
science at higher education centers (Ramonsito 2020).

Crowdfunding may also be used to promote student stays abroad. Because it is
challenging to obtain college travel scholarships or educational travel grants, some
platforms for crowdsourcing have emerged as a successful alternative to pursue
support. IndieGoGo is an illustration of crowdfunding sites that the campaign will be
accessed for anybody aged 13 years old and that for example, an undergraduate
summer abroad curriculum is approved for sponsorship and even small contributions
that may assist the student’s journey (Hills 2015).
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8.5 Conclusion

This chapter presents a detailed guide to the developments that can be made to
colleges and higher education organizations through the use of crowdsourcing
strategies. In which crowdsourcing will play a key role, four key issues are identi-
fied: firstly, “crowd teaching” is suggested to optimize lecturing by distributing and
exchanging lecture content. Ad hoc platforms are required by crowd teaching for
sharing exchange and share of material related with lectures which follow Higher
education studies and its different curricula (Agrawal et al. 2015).

Collaborative projects developed principles of execution and are considered as
the basis for “Crowdlearning”. Here all students help in providing different skills
which are required to solve the entire proposed problem. All students teach each
other and share their ideas which helps them in preparing for their careers.

“Crowdtuition” is an effective method where fees of students are publicly funded
and are used by high-ranking alumni. “Crowdfunding” is also used for supporting
students’ expenses for classroom and laboratory materials.

Crowdsourcing techniques and their application in higher education will assist in
optimizing curricula and increase the effectiveness of learning workflows which will
bring better results for students.
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Chapter 9
Crowdfunding in Universities as an
Alternative Way of Financial Support
in Research

Konstantinos Kalemis

Abstract The so-called 4th Industrial Revolution and the Information Age have
made your Computers and Digital Technology the ultimate means of solving chronic
problems. The rapid developments in the field of technology are impressive and we
can now confidently say that there is no sector in life that does not involve
computers. The financial sector could not be the exception, and even at a time
when banks are plagued by a prolonged crisis, the Internet and IT solutions are not
only coming to support the banking industry, but we would say, they are coming to
replace traditional banking products, such as loans. Crowdfunding, taking advantage
of the interactivity of the Internet, has evolved into a unique global phenomenon,
where through online platforms; one seeks funding, from the ordinary world—
ordinary internet users.

Keywords Academic research · Crowdfunding platforms · Democratization of
investment · Researchers financing

9.1 Introduction

The funding of scientific research has always been one of the major obstacles to the
progress and development of research within universities. Governments in devel-
oped countries, recognizing the importance of research work, fund universities for
studies. Through research and innovation, growth and employment are promoted,
and important social problems are also resolved (Tabak et al. 2018).

The aim of the article is to highlight and comment on the concept of
crowdfunding as by funding innovative ideas in academic research. The phenome-
non of crowdfunding as a whole is presented, analyzing the innovations offered by
crowdfunding platforms and the real effect of this phenomenon is the creation in
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recent years of a new form of funding (Wang 2002). Dominantly, however, the
advantages and disadvantages arising from the creation of a crowdfunding platform
that works exclusively to finance research are being studied.

9.2 Crowdfunding as a Financial Tool

In recent years and through the rapid increase in Internet transactions, the idea of
crowdfunding has been born. As a business model, crowdfunding has multiple
advantages compared to more conventional funding models. Some apply more to
researchers/entrepreneurs and others more to investors and sponsors. Of course,
some advantages apply and favor both (Hill 2020). Wanting to be more specific,
crowdfunding describes the financing of a project through “investments” made by
Internet users. But in addition to the money they can raise by presenting their idea on
a crowdfunding platform, the visibility they receive is great and helps advertise their
companies, making the crowdfunding platform among other things a great marketing
tool (Hemer 2011). As a result of all these factors, crowdfunding is a very flexible
way of financing especially for the early stages of a project while adapting more
easily to changing needs especially compared to traditional funding models. Thus,
the total amount collected by the users who financially supported the project,
constitutes the initial capital for the implementation of the project and often the
“small investors” are rewarded for this investment. A few years ago, the banking
industry was in very high growth; so many would-be entrepreneurs could easily raise
the necessary capital through bank lending to realize their business idea (Lee et al.
2019). But the huge economic crisis, and in particular the crisis in the financial
system since 2008, is perhaps the key factor in spreading the concept of
crowdfunding and the attention it has received from the scientific and business
community in recent years (Li-Ying et al. 2018). The search for funds through
the crowd has not occurred in recent years but there are recorded relevant methods
in the past. This will focus on its updated expression which is interwoven with the
evolution of the online social web and is called Crowdfunding. Compared to the
more traditional ways of funding, crowdfunding is a much faster process for the
public to fund you. In fact, in the past, one may have sought funding in the traditional
ways and despite the time-consuming of the case; it failed, ultimately remaining
without capital for the project having even wasted a lot of time and money (Forbes
et al. 2020). Because in the past it was a standard procedure for someone who needed
funding to approach their initials, friends or well-known investors, presenting a plan
of their work or even a complete investment plan. Perhaps they needed to contact
lawyers or “business angels” but also to spend a period of long waits and meetings
with investors, until the final audit of all the evidence they submitted to prospective
investors and their final decision to finance them (Jensen and Özkil 2018).
Crowdfunding is a feature of a new kind of collaborative economy and a new source
of capital for entrepreneurs, aimed at filling the gap caused by the financial crisis and
the inability of the traditional funding regime to support entrepreneurship. Below is a
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diagram showing the key-points to find the most suitable crowdfunding platform
(Fig. 9.1).

In this method, entrepreneurs, professionals, investors, but also anyone who
wishes to raise capital resources for the implementation of a project, through the
relevant online platforms, can appeal (Daudelin et al. 2020). Crowdfunding plat-
forms are open markets, structured to connect social and business networks, while
pairing between parties does not require pre-existing relationships and there are no
strict selections or exclusion criteria. The networks, which come together, are open
and volatile as they are constantly formed on the basis of emerging needs and are
based on non-hierarchical, informal and temporary links. More specifically, the
funding applicant uses social media and specialized platforms to organize the
campaign to promote its action, service or product, through which it will attract
many funders by offering them a variety of benefits. The success of this is judged by
attracting as many funded as possible, where each will contribute a low financial
price. Some of the world’s most successful crowdfunding platforms are (Kuile
2011): (a) Kickstarter, (b) Indiegogo (with its significant differentiation from other
platforms that it is not necessary to have raised all the money of the original goal, in

Fig. 9.1 How to find the suitable crowdfunding platform (Source: Google Scholar)
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order to be able to receive the amount invested for your project), (c) Crowdfunder, a
platform that enables you to become a shareholder in the crowdfunding company,
(d) Gambitious (specialized in the financing of electronic games, but with creators
having to submit a regular business plan and (e) AngelList (mainly for tech start up
with Business Angels, use crowdfunding to fund new start uppers). By contrast, with
crowdfunding the process is much simpler and faster. Someone registers their
application online on the crowdfunding platform and the platform makes an initial
pre-approval for the project. Then, they create the interested party, an online profile
and begin to run the online crowdfunding campaign for the project. Thus, almost
immediately, a project can receive money from any interested investor. In fact, in
this effort, the person concerned will not be alone but they can use all the tools and
assistance available on the crowdfunding platform. But even if, directly, a project
fails to be funded, all the elements and details are on the crowdfunding platform, so
that if someone is interested in investing, they can do it easily, thus acting as a “one-
stop shop” for investors. After all, this is a great advantage and help for investors
looking for opportunities. They have the ability, easily and quickly, through their
computer screen and online crowdfunding platforms, to search for the idea/project
that they find most interesting and attractive to invest and that suits their culture and
wants, while, it can easily see and learn, who else has invested, in this project. So, if
there are some well-known investors who trust their judgment, you can very easily
follow their investments on crowdfunding platforms. Another advantage for inves-
tors is that one can look to invest in many different projects at the same time, looking
for opportunities on crowdfunding platforms. Thus, it saves very important time,
which in the traditional ways those investors have operated until now, would have
been wasted on multiple phone calls and meetings. It is also quite difficult for an
innovative but young entrepreneur to be able to find and reach out on their own,
interested investors for their project. Crowdfunding platforms bring you in touch
with thousands of investors looking for opportunities in interesting projects.
Crowdfunding platforms also offer consulting assistance that can be particularly
valuable in the early stages of the project, and that enables the entrepreneur to work
inextricably on the main work of the project. After all, financing the project can be a
very time-consuming process, which also creates stress, not letting the entrepreneur
work on their idea. Help offered by a specialized crowdfunding platform can prove
quite useful (Maas et al. 2020). But a crowdfunding platform can also be a valuable
marketing tool, as a crowdfunding campaign already offers significant publicity to
create a strong brand name. In addition, it offers legal services and assistance, which
in different cases are particularly costly for a startup (Macdonald 2006).

9.3 Crowdfunding for Scientific Research

It is widely accepted that the degree of country development is reflected in the
quality of education provided in that country. A country’s development perspective
and future are inextricably linked to what education a country provides. And the
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quality of education is largely reflected in its Universities and in particular in the
research produced within them (Madden et al. 2018).

However, without the necessary funding, accompanied even by proper political
management of these costs, it is impossible to develop higher education. Interna-
tionally, the sources of funding of an institution are a combination of (a) state grants,
(b) tuition fees, (c) private sponsorships and (d) business income of the institution.

One view that is wrongly heard has to do with how only projects of exceptional
public interest (e.g., medicine to fight a disease) are funded through crowdfunding.
However, the subject of research does not matter for the success of crowdfunding.
What matters is how many people will eventually get involved with the project by
funding it, because all projects can potentially become interesting to the public. The
characteristics of crowdfunding funding are such that they can provide the necessary
financial support both to qualified and internationally recognized scientists, as well
as to young scientists. All they have to do is convince the public that their research
deserves to be funded.

Funding research projects through crowdfunding, we believe is at an early stage
even that with concerted efforts, it is only a matter of time before researchers are able
to attract ordinary people, ready to finance their projects.

The word “crowd” in the first part of the word crowdfunding is a point to be
explained for the whole process of funding a scientific research, because when
scientists have to present their ideas on social media, like all other entrepreneurs,
they usually do not present some impressive advertising campaign, for a shiny new
product, but the results of their research studies. When scientists have to present their
ideas on social media, like all other entrepreneurs, they usually don’t present some
impressive advertising campaign for a shiny new product, but the results of their
research studies.

In no way, of course, does it mean that scientific research funded through
crowdfunding is all of questionable quality. After all, the majority of those looking
to fund crowdfunding research are recognized scientists themselves. As long as
scientific communities adhere to certain international standards, low-level research
work will not be published on crowdfunding platforms and the funding of such
research will remain at very low levels (as it should be).

9.4 How Crowdfunding Will Enhance Scientific Research

I believe that despite its widespread acceptance, crowdfunding will not replace
conventional ways of funding scientific research. One view that is wrongly heard
has to do with that only projects of exceptional public interest (e.g., medicine to fight
a disease) are funded through crowdfunding. The characteristics of rising funds
through crowdfunding, are such that they can provide the necessary financial support
both to qualified and internationally recognized scientists, as well as to young
scientists. All they have to do is to convince the public that their research deserves
to be funded. I believe that small projects, especially in theoretical research that may
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not require as much equipment and extra staff costs, will take even more advantage
of crowdfunding.

More generally, there is no doubt that securing funding is a vital part of a
researcher’s work. However, although over time it has not been easy for researchers
to request and receive money for their scientific thesis, the ongoing global financial
crisis has made things even more difficult, especially for researchers in the early
stages of their careers. Faced with widespread cuts, universities and funding bodies
have less money to distribute, so it is no wonder why they choose to fund only a few
scientists who are already established rather than pursue experimental funding, new
scientists and new experimental research (Markowitz 2013).

This is why there is an increasing trend in crowdfunding research, where scien-
tists (even scientists from large institutions with a tradition of research) have turned
to the interest of the ordinary world. And the public seems to be really willing to take
on this more active role in research by filling the funding gap by not only wanting to
fund research but also to follow more actively, participating through various scien-
tific programs aimed at citizens (citizen science projects).

Such actions are intended to discuss some of the most common questions that
researchers have around crowdfunding, such as what the funding opportunities are
open to them, the rules they have to keep in order to succeed, what research has been
funded and what best practices are to achieve the goal.

Reaching out to the ever-growing, so-called citizen scientists is also a great way
to enhance the effectiveness of a crowdfunding campaign. In addition to financial
support, it can contribute in other ways, offering other important support to the
research program.

There are certainly many grey spots, especially in terms of the ways in which
research center institutions (Strom et al. 2020), regulators, scientific journals and the
research community generally see “crowdfunded” research spreading, but as more
and more projects are funded in this way and researchers demonstrate that the
funding method does not automatically mean less stringent scientific standards, it
is very likely that crowdfunding will become a more common means of funding
scientific research.

Initially, all crowdfunding-funded scientific projects differ from projects funded
in traditional ways, and this lies in the fact that research itself is structured as it is
structured and crowdfunding. The results and objectives of the research are not made
public after the completion of the survey, but it is necessary to approach the public
from the initial stage of the research, because it is the public that will ultimately fund
the research. It is therefore understood how important it is for the general public to be
interested in a research project, because this will also mean that there will also be
interest in funding it through crowdfunding. According to Maj (2008), it is clear that
many people believe that a crowdfunding platform serves to raise funds for a
research plan and it is not a way to collect donations, like scholarships to doctoral
students.

The main point of a successful crowdfunding campaign to fund scientific research
is ultimately to create a multitude of people who are interested in this research and
are willing to fund it.
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Therefore, the publication and visibility of research and its expected results are
essential elements in the financing of researchers through crowdfunding. In fact, the
campaign and the requirements for project visibility are much greater than the
visibility required by the traditional ways of granting university research. At this
point, perhaps some people think it is a waste of a scientist’s precious time, because
instead of staying committed to their research, they should try to establish links with
the public, that is, their potential funders. But even given that the time for public
promotion of the project is much longer than the time it takes a researcher to apply
for a scholarship and to be funded in the traditional ways, the prospects for funding
from the general public are so great that the disadvantage automatically becomes an
advantage. After all, this reverse process, where you first reach out to the public and
make the details of the research known and then carry out the research, has another
important advantage besides the limitless prospects of funding. The researcher
creates constant communication and some relationship with the interested public,
an audience that can now be so enlarged and differentiated that it transcends
academic boundaries.

So, the more the public attracts a survey and the more the “crowd funder” is
interested in the development of the project, the more money the researcher will
raise. Therefore, there should be an ongoing effort to contact a researcher–audience.
However, even researchers who do not devote time to projecting their work may
have a more limited audience to fund them, but this presupposes the result of
research leading to the solution of a problem of direct interest to the public investing
in the project, such as the creation of a drug to fight a disease or an invention that
would help the evolution of humanity.

There are many platforms that a researcher can publicize their project in pursuit of
a crowdfunding campaign. Most of these websites are similar in design and struc-
ture, with the main differences being presented in the terms and procedure followed
by someone who is going to ask for funding. One difference with traditional financial
donation is that due to the speculative nature of most websites, no tax relief is offered
to donors/investors, although of course there are exceptions.

One of the main features of some platforms is that if the amount targeted at the
start of the crowdfunding campaign is not raised, then it receives no funding at all,
thus leaving the researcher without any resources and the public without having
finally invested the amount initially deposited. This term is known as “all-or-nothing
funding”, i.e., “all or nothing”. Of course, there are also some platforms that allow
the financing of the project even if not all the money that was set as a goal is raised.
The now well-known crowdfunding platforms Indiegogo and Kickstarter have a lot
of traffic and thus offer the possibility of great visibility to a prospective audience
interested in investing in projects. However, it should be stressed at this point that the
most important factor in the financing of the project is not the platform itself, but the
world that the project’s research team will be able to attract. From the above it is
clear that the chances of a project reaching the initial goal it had set for its financing
depend on the successful campaign that is being made in order to make the project
known to the general public, as this means more prospective investors which trans-
lates into more money for the implementation of the research project. Modern social
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networking platforms (Facebook, LinkedIn, Twitter, blogs) are first-class tools for
the researcher to reach prospective investors, but also to open a channel of commu-
nication with the general public in order to know the objectives and intended results
of the research project. Crowdfunding platforms usually provide 2 ways to project a
project: a text describing the project and a short video. The text is used to make
public its objectives and research to be done, while the video helps more the public
know the research team and their work.

Both in the text and in the video, it is good to avoid the extensive use of scientific
terminology, presenting the research work in the simplest way possible, while at the
same time showing the interested public part of the creativity and passion they have
for the project. The last detail is particularly important because, if the researchers
show their enthusiasm for their research project, the chances of attracting an
audience willing to support the project increase. It is therefore understandable the
great importance of video in the whole process of seeking crowdfunding funding for
research purposes (Mitchell 1993).

Investors in crowdfunding platforms usually invest in seeking some kind of return
on their investment. For example, technological or artistic projects funded through
crowdfunding, reciprocate financial support with consideration such as a version of
the software they created or tickets to the artist’s performance.

The issue that arises, however, is that research projects very often do not produce
tangible products, but intangible theorems, algorithms and generally scientific
research products without utilitarian value for a simple human being. But as one
of the purposes of retribution is to make the “investor” feel that he is involved in
scientific research, exchanges that create more personal ties with the researchers,
would have a great response to the “investors”. Such rewarding considerations could
be some frequent updates on the course of research, or invitations to scientific
lectures, a dinner with researchers or visits to the laboratories where the research is
conducted.

9.5 Conclusion

The completion of research funded by ordinary people is nothing but the beginning
of a cooperative relationship between the researcher and the public. Scientists who
devote time to maintaining these bonds and cultivating new contacts with other
worlds are very likely in the future to be refinanced by the public for future research.
In fact, one of the prospects that crowdfunding offers, is not just financial support,
but opportunities to promote research work. The visibility that research work can
receive through this peculiar funding model is enormous, compared to what has been
happening so far, where scientific research usually never piques the interest of the
ordinary world (Nease et al. 2018). This distance between researchers and the
ordinary world is both the root cause and the result, at the same time, of not
understanding the work of researchers from the ordinary world. Among other things,
crowdfunding can reduce this gap between researchers and the public, making the
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societies specialized knowledge about the projects that interest them, (from the early
stages of research), but also by creating links and a channel of communication
between researchers and the ordinary world.

A big issue that always comes to light when the debate on the funding of research
in universities begins is who should finance scientific research: the state, non-profit
organizations or corporations. One of the arguments used by the proponents of
research that will be cut off from companies is that companies will fund research
directly and will not be the scientist, independent to offer with their research to the
public, but will study issues that their financier has entrusted to them. On the other
hand, it is not easy for a state to finance all research.

Therefore, the publication and visibility of research and its expected results are
essential elements in the financing of researchers through crowdfunding. In fact, the
campaign and the requirements for project visibility are much greater than the
visibility required by the traditional ways of granting university research. At this
point, perhaps some people think it is a waste of a scientist’s precious time, because
instead of staying committed to their research, they should try to establish links with
the public, that is, their potential funders. The researcher creates constant commu-
nication and relationship with the interested public, an audience that can now be so
enlarged and differentiated that it transcends academic boundaries.

But crowdfunding enables scientific projects that attract the interest of the public
(or even the interest of companies) to be funded through crowdfunding platforms.
This discharges a significant proportion of the State which is until now the only
funding body for scientific research and will be able to allocate resources and invest
in less “commercial” but major projects.

References

Daudelin D, Ruthazer R, Kwong M, Lorenzana R, Hannon D, Kent D, Selker H (2020) Stakeholder
engagement in methodological research: development of a clinical decision support tool. J Clin
Transl Sci 4(2):133–140

Forbes H, Han J, Schaefer D (2020) Using crowdfunding as part of the product development
process. Proceedings of the design society: design conference 1:1245–1254

Hemer J (2011) A snapshot on crowdfunding, Arbeitspapiere Unternehmen und Region,
No. R2/2011, Fraunhofer ISI, Karlsruhe

Hill K (2020) Research creativity and productivity in political science: a research agenda for
understanding alternative career paths and attitudes toward professional work in the profession.
Polit Sci Politics 53(1):79–83

Jensen L, Özkil A (2018) Identifying challenges in crowdfunded product development: a review of
Kickstarter projects. Des Sci 4:E18

Kuile FAT (2011) The state of crowdfunding: a review of business models and platforms. Master’s
thesis, Universiteit van Amsterdam

Lee C, Nguyen A, Haroz E, Tol W, Aules Y, Bolton P (2019) Identifying research priorities for
psychosocial support programs in humanitarian settings. Global Mental Health 6:E23. https://
doi.org/10.1017/gmh.2019.19

9 Crowdfunding in Universities as an Alternative Way of Financial Support in. . . 145

https://doi.org/10.1017/gmh.2019.19
https://doi.org/10.1017/gmh.2019.19


Li-Ying J, Zhang Z, Long Q (2018) An alternative way to make knowledge sharing work in online
communities? The effects of hidden knowledge facilitators. Manag Organ Rev 14(4):781–825.
https://doi.org/10.1017/mor.2018.48

Maas J, Hoffman M, Wright J (2020) 4116 comprehensive training and support for research
professionals at the University of Minnesota. J Clin Transl Sci 4(S1):58–58. https://doi.org/
10.1017/cts.2020.204

Macdonald A (2006) Financial support and conflict of interest. Br J Psychiatry 188(3):294–294.
https://doi.org/10.1192/bjp.188.3.294-a

Madden G, German Mesner I, Cox H, Mathers A, Lyman J, Sifri C, Enfield K (2018) Reduced
Clostridium difficile tests and laboratory-identified events with a computerized clinical decision
support tool and financial incentive. Infect Control Hosp Epidemiol 39(6):737–740. https://doi.
org/10.1017/ice.2018.53

Maj M (2008) Non-financial conflicts of interests in psychiatric research and practice. Br J
Psychiatry 193(2):91–92. https://doi.org/10.1192/bjp.bp.108.049361

Markowitz E (2013) 22 crowdfunding sites (and how to choose yours) article issue of INC
Mitchell C (1993) Research into alternative treatments. Psychiatr Bull 17(9):566–566. https://doi.

org/10.1192/pb.17.9.566-a
Nease D, Burton D, Cutrona S, Edmundson L, Krist A, Laws M, Tamez M (2018) “Our lab is the

community”: defining essential supporting infrastructure in engagement research. J Clin Transl
Sci 2(4):228–233. https://doi.org/10.1017/cts.2018.325

Strom T, Haugstad G, Shu J, Seshadri R (2020) Shared instrumentation facilities: benefiting
researchers and universities and sustaining research excellence. MRS Bull 45(5):331–335

Tabak R, Proctor E, Baumann A, Morshed A, McKay V, Prusaczyk B, Kryzer E (2018) 2346
development of toolkits to support for researchers integrating dissemination and implementation
science into their translational research. J Clin Transl Sci 2(S1):54–54

Wang S (2002) A universal framework for pricing financial and insurance risks. ASTIN Bull 32
(2):213–234

146 K. Kalemis

https://doi.org/10.1017/mor.2018.48
https://doi.org/10.1017/cts.2020.204
https://doi.org/10.1017/cts.2020.204
https://doi.org/10.1192/bjp.188.3.294-a
https://doi.org/10.1017/ice.2018.53
https://doi.org/10.1017/ice.2018.53
https://doi.org/10.1192/bjp.bp.108.049361
https://doi.org/10.1192/pb.17.9.566-a
https://doi.org/10.1192/pb.17.9.566-a
https://doi.org/10.1017/cts.2018.325


Chapter 10
Success Prediction of a Crowdfunding
Project in Art Categories

Cem Gürler and Mehmet Çağlar

Abstract Crowdfunding is a trending topic that expresses an alternative financial
source for entrepreneurs. There are several crowdfunding platforms worldwide and a
huge number of projects targeting to collect the required amount of money for
starting up innovative ideas. This paper is expected to guide project owners who
makes online calls to collect funding. It serves this purpose by identifying explan-
atory attributes that brings success to a crowdfunding project, predicting outcomes
of projects and constructing decision rules for identifying successful project out-
comes. The study focuses on reward-based crowdfunding on art, comics, dance, film
& video, music and theater categories. The dataset used in the analysis contains 8996
projects and 19 attributes. Data management and analysis were performed using
Jamovi and WEKA. We used feature selection to determine important attributes. In
line with the results derived from feature selection; videos, updates, comments,
rewards, goals, number of images, number of word attributes has been included in
the analysis. Applying decision trees, the results of the analyses comply with
previous studies’ findings on the positive effect of some attributes –having at least
one video, number of comments and updates. Our model works with 74.5554%
accuracy. In comparison to the previous studies, experimental results show satisfac-
tory accuracy and correct classification rates.
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10.1 Introduction

Crowdfunding is one of the most important innovations in fundraising brought by
Internet technologies. Entrepreneurs, who need financial support, find the opportu-
nity to realize their projects by raising funds through crowdfunding platforms.
Crowdfunding platforms are open to all entrepreneurs in many different fields and
industries. This fundraising method has also affected the way artists raise funds for
their art and culture projects. Artists who prepare projects in the field of art and
culture such as music, film, video, publishing, comics and theater also try to benefit
from the crowdfunding opportunity. While crowdfunding is an important and
beneficial fundraising alternative, ensuring the success of projects to be presented
on crowdfunding platforms is a challenging process. In this sense, this study aims to
guide entrepreneurs and artists on how to make their crowdfunding projects suc-
cessful. In accordance with this purpose, the success factors of art projects are tried
to be determined and a model is presented to predict projects’ success. This study
focuses on reward-based crowdfunding projects presented on Kickstarter, which is
one of the most prominent crowdfunding platforms. A significant majority of
crowdfunding projects in the art and cultural industries are reward-based type
(De Voldere and Zeqo 2017; Rykkja et al. 2020). Since most of the entrepreneurs
in the art and culture industry chose reward-based crowdfunding, we focused on
these types of projects. 8996 projects presented in art, comics, dance, film and video,
music and theater categories are included in the analysis. Total of 15 attributes of
these projects are examined. Applying t-test we investigated whether there is a
difference in the fundraising status (whether successful or failed) in terms of the
attributes or not. After, introducing a decision tree model that classifies the submitted
projects at Kickstarter as successful or failed, we aimed to build guiding rules to
underline the key success features for entrepreneurs who were to make an online call
for fundraising.

The structure of the paper is as follows. Firstly, crowdfunding in art and culture
industries is presented in detail. Secondly, a literature review on success determi-
nants of crowdfunding projects in general and projects in art and culture are
summarized. In the methodology section we explained the data and attributes
used, and a decision tree method. Finally, results of the analysis are presented and
discussed.

10.2 Crowdfunding in Art and Culture

Entrepreneurs or project owners who have an idea but lack of funding, have a new
opportunity, an alternative financial source: crowdfunding (Belleflamme et al. 2013).
Project owners use crowdfunding because it provides them with a direct access to the
market and with an opportunity to financing their projects through interested sup-
porters (Ordanini et al. 2011). The term brings venture capitalists or angel investors
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into mind, yet they all refer to different scopes of funding. Angel investors usually
put a project into practice with capital and provide consultancy, whereas a venture
capitalist provides financial support for projects that have reached a notable stage.
On the other hand, the crowd composes of large and anonymous investors and the
investments are carried out via the Internet with small amounts (Moritz et al. 2014;
Gerber et al. 2012). Michael Sullivan was the first to use the term crowdfunding in
his fundavlog in 2006 (Burkett (2011). Having the same base word with
crowdfunding, in crowdsourcing a firm or an organization outsources a task to the
crowd (Kleemann et al. 2008). The main reason behind the usage of crowd stems
from its cost advantage. A similar example can be provided by Wikipedia, where
people do not only create contents but also add information to the contents (Trainor
2009).

In crowdfunding, project owners benefit from the crowd as in the case of
crowdsourcing. Belleflamme et al. (2010) revised the definition of crowdsourcing
(Kleemann et al. 2008) to define crowdfunding as follows: “Crowdfunding involves
an open call, essentially through the Internet, for the provision of financial resources
either in form of donation or in exchange for some form of reward and/or voting
rights.” Crowdfunding involves four different sub-models: equity-based, in which
funders get financial benefits (e.g. stocks, dividends) in exchange for the contribu-
tions they make (Belleflamme et al. 2013); and debt-based, in which project owners
receive money from backers and pay their debts and/or interest at maturity
(Voorbraak 2011), fall under the financial crowdfunding category. Non-financial
crowdfunding category on the other hand includes donation-based and reward-based
models. In the donation-based model, funders back the projects without expecting
any returns (Belleflamme et al. 2013); whereas in reward-based model, funders
receive a reward for backing a project (Mollick 2014). Besides, Cumming et al.
(2015) classify crowdfunding platforms as “all or nothing” and “keep it all”. In all or
nothing models, if a project fails the pledged amount returns to backers, whereas in
keep it all models, the pledged amount could be transferred to the project owner even
though the project fails.

The first usage of the Internet by artists for fundraising was in 1997. A British
rock group Marillion raised $60,000 from their fans via the Internet to organize a
United States tour (Davies 2015). Founded in 2001 and launched in 2003,
ArtistShare, the platform where musicians and fans come together, can be consid-
ered as the first crowdfunding website (Wharton 2010). The first project created on
ArtistShare was Maria Schneider’s jazz album. She offered 3 different rewards to the
backers and her project raised about $130,000. Thanks to the backers who supported
the project, she released her album and won her Grammy (Freedman and Nutting
2015). The chance of project’s success in art categories, highly depends on fans.
Moreover, fan’s age group and genre have an importance on project’s success
(Gamble et al. 2017). Davidson and Poor (2015) pointed out that, an artist who
provides most of the pledged amount from old fans will not intend to use
crowdfunding again. They also stated that crowdfunding could not replace tradi-
tional financing methods especially for some art projects.
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Art and cultural activities have been facing some financial problems such as
budget cuts by governments and foundations in many countries especially in the
United States of America, Canada, Australia and Europa after the 2008 Global
Financial Crisis (Boeuf et al. 2014; McDonnell and Tepper 2014; Belfiore 2015;
Oakes and Oakes 2015; Daniel 2019). On the other hand, crowdfunding is consid-
ered to have substantial potential for art and culture industries by fostering innova-
tion and generating wealth (Brabham 2017; Gernego et al. 2020). Traditional
fundraising methods for art and culture projects include patronage, non-profit grants,
government-sponsored grants, and corporate sponsorship (Brabham 2017). These
traditional methods may be inefficient for artists since they are characterized by
bureaucratic structure and involve strict requirements (Preece 2015). Besides, tradi-
tional methods may be time consuming for artists who need an argent fund (Lin and
Phillips 2017). The other important downside of these traditional fundraising
methods is elitism (Brabham 2017). Cultural elitism is a major obstacle for low-
and middle-class artists in raising funds for their projects. Unlike other fundraising
methods, crowdfunding is a more democratic method (Mollick and Nanda 2016;
Brabham 2017). That makes crowdfunding open to every artist. Crowdfunding
platforms are not just a funding platform for art and cultural industries.
Crowdfunding is much more than a fund-raising method. Besides financing a
project, crowdfunding is used as a tool for audience development, community
building, internal strategy and skills development, communication and marketing,
and market research (De Voldere and Zeqo 2017). Using crowdfunding platforms,
project owners can lunch a better product by aggregating feedbacks and building
brand awareness (Cha 2017). Because of these downsides of the traditional fund-
raising methods and benefits of crowdfunding, many artists are increasingly turning
to crowdfunding to raise fun for their arts and culture projects (Boeuf et al. 2014).

10.3 Success Factors in Crowdfunding Projects

Predicting the success of crowdfunding projects and the determinants of these
projects’ success have stimulated researchers’ curiosity and attention. Mollick
(2014) examined 48,526 Kickstarter projects using logistic regression in order to
provide insights into the success and failure dynamics of crowdfunding projects.
According to the results of this study, while elements of project quality such as the
size of the social network, quality of videos and frequency of updates are found to be
increasing the chances of project success, spelling errors are found to be reducing
it. In parallel with Mollick’s (2014) findings, some researchers also suggested that
targeted fund or funding goal (Crosetto and Regner 2014; Koch and Siering 2015;
Marelli and Ordanini 2016; Cordova et al. 2015; Štofa and Zoričak 2016; Bao and
Huang 2017; Buttice et al. 2017; Courtney et al. 2017; Skirnevskiy et al. 2017;
Clauss et al. 2018; Wang et al. 2018; Zhou et al. 2018; Cornelius and Gokpinar
2019) and the duration of a project (Mitra and Gilbert 2014; Cordova et al. 2015;
Buttice et al. 2017; Courtney et al. 2017; Skirnevskiy et al. 2017; Wang et al. 2018;
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Zhou et al. 2018; Cornelius and Gokpinar 2019) are negatively associated with
success.

Apart from the attributes mentioned so far, attributes such as project description
and content, presence of a variety of visuals and their effects on the outcome of
crowdfunding projects have been questioned as well. Koch and Siering (2015) found
that while depth of project description, the number of images, the presence of a
video, the number of projects previously backed, and the availability of project
updates had a positive correlation with success; the number of projects that founders
have previously created, the duration of the project and the number of Facebook
friends do not have any significant impact on the project success. Crosetto and
Regner (2014) investigated the success determinants of crowdfunding projects by
analyzing 2252 projects at the Startnext platform. They suggested that the targeted
amount and funding duration lower the chance of a project to be successful.
However, the number of words used to describe a project, number of images, number
of videos and number of blog entries have a positive impact on the project’s success.
As some other researchers (Greenberg et al. 2013; Mitra and Gilbert 2014; Chan
et al. 2018; Kuppuswamy and Bayus 2018; Zhou et al. 2018; Cornelius and
Gokpinar 2019) also mentioned in their studies, the authors stated that crowdfunding
projects’ category affected the success of projects. Marelli and Ordanini (2016)
found that project owners’ background and presence of previous projects, either
successful or failed were not significant determinants of success. However, the
number of projects that the owner has backed on the platform has a positive
correlation with project’s success as well as the presence of videos and special offers
for early backers. Media usage such as video (Courtney et al. 2017; Buttice et al.
2017; Zhou et al. 2018; Cornelius and Gokpinar 2019) and images (Courtney et al.
2017; Buttice et al. 2017; Zhou et al. 2018; Yeh et al. 2019) are thought to increase
the success chance of a project.

Most of the project creators share their personal social media accounts and their
project’s social media accounts on the crowdfunding platforms. By doing so, they
provide more information about themselves and their projects. According to Kaur
and Gera (2017), social media interactions and connectivity play an important role
for projects to be successful. Some researchers revealed that having social media
accounts (Clauss et al. 2019), providing additional links and websites (Courtney
et al. 2017; Skirnevskiy et al. 2017), the number of Facebook friends (Buttice et al.
2017; Zhou et al. 2018; Yeh et al. 2019) and the number of Facebook shares
(Courtney et al. 2017) increase the chance of a project to be successful. However,
Koch and Siering (2015) suggest that the number of Facebook friends is not a
significant determinant of a project’s success. Furthermore, some researchers
(Xu et al. 2014; Xiao et al. 2014; Joenssen et al. 2014) emphasized communication
as a key success factor for crowdfunding projects. According to Wang et al. (2018)
besides communication, interaction between backers and project creators are also
important for a project to be successful. They pointed out that the number of
comments during the fundraising, comment sentiment and comment length have a
positive effect on success. They add that the number of replies by project creators to
the comments, reply speed and reply length increase the probability of project
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success. Also, some researchers have found that the number of comments (Courtney
et al. 2017; Wang et al. 2018; Cornelius and Gokpinar 2019) and updates
(Kuppuswamy and Bayus 2018; Yeh et al. 2019) are positively associated with the
success of a project.

In the literature there is a limited number of studies that try to determine success
determinants of art and cultural projects. Boeuf et al. (2014) examined 875 successful
theatre projects on Kickstarter in 2011 in the USA. They found that the amount
raised was positively correlated with project owner’s previous financial support as a
crowdfunder and negatively correlated with project owner’s having previously
funded project. Type of a theatre (comedy, musical, drama) and location in a city
are determinants of a project’s success. They found that the duration of a project
showed a quadratic relationship with the amount raises. The amount raised increases
in the first 68 days and then starts to decrease after that period. Štofa and Zoričak
(2016) tried to find the common attributes of successful art and culture projects. In
their study the researchers used category, goal, start date and duration of the projects
to predict the success of the projects. They found that the projects’ success differs by
category. Their study shows that while the duration of a project does not affect a
project’s success, the goal is negatively correlated with success of a project. Bi et al.
(2017) examined 999 projects in Science & Technology, Entertainment, Agriculture,
and Art categories on a Chinese crowdfunding platform. Their results show that
number of likes, reviews, videos, word count and duration of a project positively
affect projects’ success. However, they found that goal of a project was not corre-
lated with projects’ success. Bao and Huang (2017) examined 559 film & video and
publishing projects on Kickstarter. They found that goal and duration of project
decreased the success of the projects. Offering reward(s), number of updates,
comments, Facebook friends and previously backed projects increasing successes
of film & video and publishing projects. While a number of visual contents (pictures
and videos) increases the success of film & video projects, it does not affect the
success of publishing projects. Cha (2017) examined 447 video game projects on
Kickstarter. He found that while team submission and prior experience of project
owner(s) were positively correlated with the success of a project, providing project
owner(s) education information decreases the change of success. His study shows
that a number of videos, images and animated graphics increase the chance of a
project’s success. However, number of social networking sites and number of audio
recordings are not correlated with a project’s success. Unlike other researchers, Lin
and Phillips (2017) used a qualitative approach by doing interviews. They concluded
that quality, uniqueness and preparedness of projects, the appropriate marketing
strategy, a realistic and honest funding target and attractive rewards contributes
success of art and cultural crowdfunding projects.

Greenberg et al. (2013) tried to find the best tool to predict whether a
crowdfunding project will be successfully funded prior to its launch. Their dataset
consisted of more than 13,000 Kickstarter projects. They performed various decision
tree algorithms (J48 Trees, Logistic Model Trees, Random Forests, Random Trees
and REPTree) and support vector machines (SVM) with different kernel functions.
The authors concluded that decision trees provided the best results with nearly a 67%
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accuracy rate. Etter et al. (2013) tried to find the best tool to predict a project’s
success by taking Greenberg et al.’s (2013) accuracy of 67% as a baseline. They
performed k-nearest neighbors (kNN) classifier, markov chain and SVM. kNN
classifier and markov chains provided similar results with the prediction accuracy
of 85% for projects that have terminated 15% of their whole duration. Kaur and Gera
(2017) used logistic regression the predict the success and their model works with
76.7% accuracy. Ahmad et al. (2017) performed Random Forests and reported
94.29% accuracy. Another work used Random Forests with Adabost and
subsampling had 57.79% accuracy. Ryoba et al. (2020) run whale optimization
algorithm with the KNN and get a 64% of accuracy. Then, they used feature
selection and run the algorithm again. At the end, the accuracy of the algorithm
increases to 88%.

10.4 Research Methodology

In this study we examined total of 8996 reward-based projects in art and culture
presented on Kickstarter. As a data analysis method, we used a decision tree
algorithm called the J48 classifier to identify success rules and predict success status
of crowdfunding projects. The goal of this research is to guide artists, who will
present their projects to crowdfunding platforms, by identifying the success deter-
minants of crowdfunding projects. The study handles the problem as a binary
classification of projects as successful and failed. The aim of a classification task
is to predict the class of given samples by using the values samples have with respect
to each available attribute as inputs (Kantardzic 2011). A number of studies in the
crowdfunding literature proposed decision trees for success prediction and stated
that they can yield higher accuracy rates compared to other data mining methods
(Greenberg et al. 2013; Rao et al. 2014). Following the findings of the literature, this
study implements decision trees as the data analysis technique for our binary
classification problem. Data management and analysis were performed using Jamovi
(2020) and Frank et al. (2016).

10.4.1 Dataset

We focused on reward-based crowdfunding projects presented on Kickstarter. There
were total of 19 attributes and 9059 projects on art, comics, dance, film & video,
music and theater categories in the dataset. However, the attributes of the number of
projects backed by creator and Facebook shares were excluded from analysis
because of missing values. Moreover, 63 projects were also excluded from the
analysis for the same reason. Location attribute was also removed from the data as
it only consists of city names. In the end, 15 attributes and 8996 projects were
included in the analysis. Among these 15 attributes on of them was about project’s
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status. Project status shows whether a project reached its determined funding goal.
The projects which reached their funding goals were indicated as successful, and the
projects which could not reach their funding goals were indicated as failed. The
related attributes and their descriptions are given in Table 10.1.

10.4.2 Decision Tree

Decision tree models are a very popular and powerful techniques because of their
simplicity (Rao et al. 2014) and the fact that these techniques do not require
assumptions about the distributions of the data (Friedl and Brodley 1997). Decision
trees have a tree structure and a hierarchy like a flow chart. A classical tree structure
has three components: 1—internal node (nonleaf node), which denotes a test on an
attribute value 2—branch, which represent an outcome of the test and 3—leaf node
(terminal node), which holds a class label. Figure 10.1 illustrates an example of a tree
structure.

A decision tree is created by the process of splitting the values of attributes. In the
splitting process the value of an attribute is tested and then a branch for each of its
possible values is created. This process carries on until each branch is labelled by
only one class (Bramer 2007). In decision trees, the information gain is calculated
for each attribute and splitting is implemented on the attribute which gains the
most information or in other words effects the target attribute the most

Table 10.1 Attributes of crowdfunding projects and their explanations

Attribute of the projects Descriptions of the attributes

Project status (dependent) Whether the project reached its goal or not (successful ¼ 1,
failed ¼ 0)

Goal The amount of fund the project owner wanted to collect

Duration in days The project’s duration in days

Video presence Whether the project has a video or not

Number of videos The number of videos shared in the project

Number of images The number of images shared in the project

Number of rewards The number of rewards set by project owner

Number of updates The number of updates the project owner has done within the
project duration

Number of comments The number of comments made regarding the project

Number of words (description) The number of words used to describe the project

Number of words (risks and
challenges)

The number of words to describe potential risks and challenges
of the project

Number of FAQs The number of frequently asked questions (FAQs)

Facebook connected Whether the project owner connects his Facebook profile to his
profile or not

Creator—number of projects
created

The number of projects created by project owner
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(Witten et al. 2017). The information gain of an attribute α for a set of cases T is
calculated as follows (Ruggieri 2002):

If α is a discrete and T1, . . ., Ts are the subsets of T consisting of cases with
distinct known value for attribute α, then:

gain ¼ info Tð Þ �
Xs

i¼1

Tij j
Tj j � info Tið Þ ð10:1Þ

where

info Tð Þ ¼ �
XNClass

j¼1

freq C j,T
� �

Tj j � log 2

freq C j, T
� �

Tj j
� �

ð10:2Þ

is the entropy function.
We use J48 classifier as the decision tree algorithm. J48 classifier is a simple Java

implementation of the C4.5 decision tree algorithm in WEKA open-source software
(Sharma and Sahni 2011; Patil and Sherekar 2013). Developed by Ross Quinlan
(1993), C4.5 produces small and accurate trees and thus considered as a fast and
reliable classifier (Salzberg 1994). C4.5 algorithm considers the information gain
ratio of the splitting T1, . . ., Ts which is the ratio of information gain to its split
information:

Fig. 10.1 Decision tree structure. Source Han, J., Pei, J., & Kamber, M. (2011). Data mining:
concepts and techniques. Elsevier
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Split Tð Þ ¼ �
Xs

i¼1

Tij j
Tj j � log 2 P

Tij j
Tj j

� �
ð10:3Þ

10.5 Results

Before analyzing the data, we used feature selection in WEKA to determine impor-
tant attributes and to increase accuracy of classification. Large number of attributes
can cause overfitting in a learning model. To avoid overfitting, feature selection
methods are widely used (Pandya and Pandya 2015). The purposes of using feature
selection in classification algorithms are as follows (Liu and Motoda 1998):

1. Classification algorithms can learn faster with less data.
2. Increase in accuracy
3. The results may be easier to understand
4. If there is a need to collect data again, things get easier because of fewer features.

We used WrapperSubsetEval algorithm on Weka to reduce the number of
independent attributes. The selection results are presented in Table 10.2.

There were total of 14 independent variables in the dataset. After applying feature
selection, the number of independent attributes decreased to 7. Thus these 7 attributes
were used in the analysis stage.

Several studies reported that sharing a video in a project page increased its chance
of success (Koch and Siering 2015; Marelli and Ordanini 2016; Bao and Huang
2017). We run a chi-square test to investigate the relationship between video
presence and project’s success. The results of chi-square test show a significant
association for the attributes (chi square ¼ 158.392, p < 0.001). One can also infer

Table 10.2 Feature selection results

All Attributes in the dataset Selected Attributes

Facebook Connected, Video presence, Number
of Updates, Number of Comments, Number of
Rewards, Goal, Duration in Days, Creator—
Number of Projects Created, Number of
Videos, Number of Images, Number of Words
(Description), Number of Words (Risks and
Challenges), Number of FAQs

Video presence, Number of Updates, Number
of Comments, Number of Rewards, Goal,
Number of Images, Number of Words (Risks
and Challenges)

Table 10.3 The relationship
between video presence and
project’s success

State

Has video

No Yes

Failed 723 (19.1%) 3066 (80.9%)

Successful 512 ((9.8%) 4695 (90.2%)
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from the Table 10.3 that if a project has a video, the project has a higher chance of
success.

We used t-test to investigate whether there is a difference in each of the remaining
6 independent attributes in terms of project success or not. Table 10.4 provides the
t-test results and summary statistics for the attributes, except project status and video
presence.

According to the results presented in Table 10.4, the number of updates, com-
ments, rewards, images and goal differ by project’s success status. One can infer
from the results that setting higher goals makes it difficult for the project to be
successful. In addition, updating the project, getting more comments, giving more
rewards and uploading more images increase the chance of project’s success.

In a decision tree algorithm we used a project status as an outcome. Project status
shows whether a project reached its funding goal or not. The projects which reached
their funding goals are coded as 1 indicating “successful” and the project which
could not reached funding goals are coded as 0 indicating “failed”. The other
7 attributes are predicters (independent variables). The predictors include “Video
presence”, “Number of Updates”, “Number of Comments”, “Number of Rewards”,
“Goal”, “Number of Images”, “Number of Words (Risks and Challenges)”. The
decision structure attained after applying J48 algorithm as a decision tree technique
is shown in Fig. 10.2.

Decision trees provide us with some rules in order to reach a successful outcome
for projects (The complete list of decision rules is given in Appendix). An example is
given as follows:

• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is less
THAN or equal to 12,700 (goal � 12,700) THEN a project is SUCCESSFUL.

• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is greater
THAN 12700 (goal > 12,700) AND a number of comments is greater THAN
2 (comments > 2) THEN a project is SUCCESSFUL.

Table 10.4 T-test results

State Mean Median Std. Dev. p

Updates Failed 1.327 0 2.931 <0.001

Successful 3.920 2 5.116

Goal Failed 65863.119 6000 249298.543 0.030

Failed 7675.012 3500 25167.197

Comments Successful 0.703 0 2.811 <0.001

Failed 7.312 1 100.108

Rewards Failed 9.195 8 5.596 <0.001

Successful 11.101 10 6.654

Number of images Failed 3.478 0 6.865 <0.001

Failed 4.655 2 7.590

Number of words (risk and
challenges)

Successful 125.184 98 101.184 0.443

Failed 123.639 102 83.176
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• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is greater
THAN 12700 (goal > 12,700) AND a number of comments is less THAN or
equal to 2 (comments � 2) AND a goal is greater THAN 49000 (goal > 49,000)
THEN a project is FAILED.

• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is greater
THAN 12700 (goal > 12,700) AND a number of comments is less THAN or
equal to 2 (comments � 2) AND a goal is less THAN or equal to 49,000 (goal �
49,000) AND a number of comments is greater THAN 0 (comments > 0) THEN
a project is SUCCESSFUL.

• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is greater
THAN 12700 (goal > 12,700) AND a number of comments is less THAN or
equal to 2 (comments � 2) AND a goal is less THAN or equal to 49,000 (goal �
49,000) AND a number of comments is equal to 0 (comments � 0) AND a
number of updates is greater THAN 5 (updates > 5) THEN a project is
SUCCESSFUL.

• IF a number of updates is greater THAN 1 (updates > 1) AND a goal is greater
THAN 12700 (goal > 12,700) AND a number of comments is less THAN or
equal to 2 (comments � 2) AND a goal is less THAN or equal to 49,000 (goal �
49,000) AND a number of comments is equal to 0 (comments � 0) AND a
number of updates is less THAN or equal to 5 (updates � 5) THEN project is
FAILED.

When we examine the tree structure and the rules (Fig. 10.2), we can say that
receiving a greater number of comments have a positive effect on a project’s success.
Receiving more comments seems to be an indicator for a potential funder that the
project is attracting others’ interest too and thus can be successful in collecting the
required amount. The number of updates also increases the chance of success. When
project owners update their project more often, this has a positive effect on the
potential funders who are encouraged to offer monetary support. Also, more rewards
offered, and words written about the risk and challenges involved increase the
chance of success. Diversifying the rewards and adding an explanatory video have
both a positive impact on reaching the goal, too. According to the statistical results
(Table 10.4), a number of words (risk and challenges) has no effect on the project
success status. Interestingly, we can infer from the J48 results that explaining risk
and challenges of the project with more THAN 54 words increases the project’s
success.

We use the decision tree (J48 classifier) in WEKA with a tenfold cross validation.
Table 10.5 shows relevant statistics regarding the accuracy and predictive
performances.

Table 10.5 Performance of J48 Algorithm

Correct classification rate TP rate FP rate Precision Recall F-measure ROC area

74.5554% 0.858 0.409 0.743 0.858 0.796 0.786
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The true positive (tp) rate shows the proportion of actually successful samples
which are correctly classified as successful, while the false positive (fp) rate shows
the proportion of actually failed samples that are incorrectly classified as successful
(Sharma and Jain 2013). Classification rate ranges from 0 to 1, where 1 means there
were no false positives (i.e. no successful classified as failed) (van Kesteren et al.
2009). F-Measure is calculated using precision and recall and it ranges from 0 to 1—
higher value shows better prediction performance. To qualify a model as good, both
the precision and recall values should be high (Koru and Liu 2005). Additionally, the
areas under the ROC (AUROC) curves are emphasized as the power of the classifier.
Table 10.5 shows that our model performs well.

In the dataset there were total of 6 categories related to art and culture projects.
These categories include art, comics, dance, film & video, music and theatre. These
categories are described by Kickstarter. In order to identify the generalization of the
model, we calculated correct classification rates for each of these categories. Clas-
sification results and correct classification rates for each category are shown in
Table 10.6.

Correct classification rates by category vary between 73.58% and 77.21%. While
the category with the lowest correct classification rate is Art, the category with the
highest correct classification rate is Theatre. Using the mentioned attributes and the
decision tree model gives very accurate results in success prediction of
crowdfunding projects.

10.6 Discussion

This study tries to identify the success determinants of crowdfunding projects and
correctly predict whether projects will be successful, or they will fail. This way, the
entrepreneurs who will present their projects to crowdfunding platforms will be

Table 10.6 Classification performance by category

Predicted

Successful Failed Correct classification rate

Actual Art Successful 622 94 73.58%

Failed 264 375

Comics Successful 340 2 76.45%

Failed 132 95

Dance Successful 151 36 74.52%

Failed 31 45

Film & Video Successful 1566 255 75.51%

Failed 591 1042

Music Successful 1506 199 77.20%

Failed 419 586

Theatre Successful 364 72 77.21%

Failed 75 134
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guided. We focus on reward-based crowdfunding projects on art, comics, dance, film
& video, music and theater categories. The dataset contains 8996 finished
crowdfunding projects submitted to Kickstarter and 20 attributes of these projects.
We used the WrapperSubsetEval algorithm as a feature selection method on WEKA
to determine the important attributes. By doing this, we aimed to improve the
accuracy of the results. Some researchers pointed out to the duration of a project
(Mitra and Gilbert 2014; Cordova et al. 2015; Buttice et al. 2017; Courtney et al.
2017; Skirnevskiy et al. 2017; Wang et al. 2018; Zhou et al. 2018; Cornelius and
Gokpinar 2019), a number of words used to describe the project (Koch and Siering
2015; Bi et al. 2017), a number of videos (Crosetto and Regner 2014; Bi et al. 2017;
Cha 2017) attributes have an impact on project’s success. On the other hand, some
researchers reported that the number of projects created by project owner (Koch and
Siering 2015; Marelli and Ordanini 2016) and the duration of the project (Boeuf
et al. 2014; Koch and Siering 2015; Štofa and Zoričak 2016) did not have any impact
on the project success. According to the feature selection results, the attributes used
in the analysis are as follows: has video, updates, comments, rewards, goal, number
of images, number of words (risks and challenges).

First, we investigated whether there is a relationship between having a video and
project’s success or not. The chi-square results show that video presence increases
the project’s success. Secondly, we run t-tests to compare the attributes in terms of
project’s success. According to the results, successful and failed projects have
statistically different number of updates, comments, rewards, images and goals.
However, there was no difference in the number of words used to describe risk
and challenges between successful and failed projects. T-test results revealed that
successful projects aimed to collect less money, get more comments, update more,
offer more rewards and share more images than failed projects. It is a clear evidence
that setting a high goal decreases the success chance of a project. Also, a similar
situation applies to comments. Getting more comments increases the project’s
success as more comments attract people’s attention and raise the project’s aware-
ness. Besides, uploading videos, images, making updates, explaining a project’s risk
and challenges as broadly and offering as much rewards as possible increase the
success chance of a project. Finally, we run J48 algorithm to investigate factors
affecting a project’s success. Generated tree supports t-test results. Update was the
root node, so this shows the importance of the attribute. Updating the projects
increase the chance of the project’s success. Some researchers also stated that
updating the project was positively associated with the project’s success (Koch
and Siering 2015; Kuppuswamy and Bayus 2018; Yeh et al. 2019). A number of
studies found a negative correlation between the goal and project’s success (Crosetto
and Regner 2014; Koch and Siering 2015; Marelli and Ordanini 2016; Cordova et al.
2015; Štofa and Zoričak 2016; Bao and Huang 2017; Buttice et al. 2017; Courtney
et al. 2017; Skirnevskiy et al. 2017; Clauss et al. 2018; Wang et al. 2018; Zhou et al.
2018; Cornelius and Gokpinar 2019). We also found that setting a higher goal
decreased the chance of project success. Project owners should set a fair goal to
make their dreams happen. Another important attribute from J48 results was com-
ment as so t-test. Comment was the only attribute in our dataset that cannot be
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influenced by a project owner. In accordance with the literature (Courtney et al.
2017; Wang et al. 2018), we also found that getting more comments had a great
contribution to the project’s success. Several studies revealed that the visual quality
of a project affected its chance of success (Crosetto and Regner 2014; Koch and
Siering 2015; Marelli and Ordanini 2016; Bao and Huang 2017; Cha 2017). We also
pointed out that with the chi square test, t-test and J48 algorithm. As stated in, having
a video in a project and uploading images with an average of 4.655 increased the
project’s success. Moreover, diversification of rewards or offering more rewards,
explaining project’s risk and challenges with more words positively affect the pro-
ject’s success as well.

10.7 Conclusion

This study handles the success prediction for the crowdfunding art and culture
project problem as a binary classification of projects as successful and failed.
Using feature selection, video presence, number of updates, number of comments,
number of rewards, goal, number of images, number of words (risks and challenges)
from 15 attributes are selected as explanatory attributes for the success/fail outcome.
Using a decision tree, the experimental results show good performance of classifi-
cation for reward-based crowdfunding projects. The attributes that are selected in
this study are powerful in explaining the success outcome of projects, yet different
attributes can be added in any future research. Since the paper exploits the impor-
tance of comments and updates, we also consider using text mining for future
research and investigate the problem deeply from the contextual perspective.
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Appendix: The Complete List of Decision Rules
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Chapter 11
A Novel Framework for Energy Audit
Based on Crowdsourcing Principles

K. S. Sastry Musti , Gloria N. T. Paulus, and James Katende

Abstract Energy audit is a complex, laborious, and expensive process that needs to
be conducted periodically due to various reasons. The data and information gathered
during energy audit is of significant value to the very owners and other stakeholders
in the energy industry. Specifically, aggregate value of energy saving opportunities
can provide excellent insights for developing energy policies. Given the large
consumer base and the high value proposition, energy audit is an excellent candidate
for considering the application of crowdsourcing. This chapter essentially proposes a
novel framework for energy audit based on crowdsourcing principles. Core constit-
uents and system requirements of an energy audit system are outlined, and engi-
neering design approach is suggested for implementing the proposed framework.

Keywords Energy audit · Crowdsourcing · Crowdfunding · Industry 4.0 · Demand
side management · Demand response · Energy efficiency · Big data

11.1 Introduction

The energy consumption patterns vary significantly based on consumer type, socio-
economic factors, and geographical location. Many societies address the issue of
energy consumption be it in commercial, industrial, or residential sector by
conducting energy audits. These audits are conducted periodically as the appliances
on the load side always change. Carrying out energy audits effectively contributes to
the improvement of energy efficiency and reduced energy costs in these sectors.
Creating awareness on the importance of energy auditing processes and standardiz-
ing them contributes to a much-reduced energy consumption and demand. However,
in reality, energy audit exercises are prohibitively exhaustive and consume
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significant time and resources. Also, the overall approach to the energy audit itself
varies widely based on the type of consumer. For instance, Energy audits for
industrial clients will be totally different from other types of consumers. This chapter
proposes for the first time a novel framework for energy audit based on
crowdsourcing principles. The proposed framework essentially works on smart
platforms that are industry 4.0 ready and thus it is empowered naturally to deal
with key aspects such as data collection, information processing, communication,
computation, and visualizations. Various requirements and challenges in energy
audit processes will be examined through a structured literature review. One of the
challenges is the design of user-interfaces for the smart app(s) which is/are the
critical components of the suggested framework. For this purpose, this chapter
examines various existing energy audit apps and then considers the overall require-
ments of various technical studies before attempting to illustrate the architecture of
the proposed framework. Also, best practices in crowdsourcing approaches will be
considered to apply in the design process of the proposed framework. The existing
and legacy approaches to energy audit cannot entirely support different technical
studies such as demand side management (DSM), demand response programs,
energy efficiency and appliance labelling. On the other hand, energy audit require-
ments and expectations have grown over the time. Now, energy audit programs do
consider data over every 30 min interval, and up to a full year to carryout extensive
computations. This is due to the fact that energy consumption varies over the day and
energy-generating plants are following the loads as well (Conteh et al. 2019). This
chapter illustrates how the proposed framework and the very approach can effec-
tively provide support to such studies and different stakeholders. Then the important
step is to implement the energy saving measures through assorted programs, which
require a significant financial funding to further drive the cause. The chapter makes a
case for using crowdfunding approach to resolve this issue since consumer partic-
ipation is very critical in all energy saving strategies.

The chapter is divided as follows: Section 11.2 provides necessary background
information for energy audit processes and related issues. Section 11.3 presents the
proposed framework with a diagram for crowdsourcing-based energy audit that has
different stages and tasks. Then Sect. 11.4 explains the system requirements and
Sect. 11.4.3 provides the need for developing a functional prototype to avoid major
faults in implementation. Section 11.5 presents an engineering design approach for
implementing the framework. Finally, Sect. 11.6 concludes the chapter.

11.2 Background and Literature Review

Energy audit processes are differently defined, understood and standardized in
various countries depending on local requirements and socio-economic conditions.
Hence, it is important to understand various load models as they differ from one
another depending on the field of study. For instance, load models for demand
response are different from the conventional power planning studies such as load
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flows. Typically, load flow studies use three different models viz., constant power
loads, constant current loads and constant impedance loads. However, demand
response considers constant loads, responsive variable loads, non-responsive vari-
able loads and a few more; since objectives are different from planning studies
(Sastry Musti 2020b).

11.2.1 Overview of the Energy Audit Process

The overall approach to energy audit itself varies significantly based on the type of
consumer. Several studies (Iorgulescu 2017; Boharb et al. 2015; Grebski et al. 2020)
have indicated that energy audits for industrial clients will be totally different from
other types of consumers and will tend to be complex. Industries typically hire a
team of energy audit specialists for this task. The process typically starts with
preliminary inspections of the records and walk-throughs to various departments,
sections and infrastructural facilities of the client (Boharb et al. 2015). Then a
comprehensive plan would be developed for energy audit to study the energy
consumption and related issues with HVAC systems, lighting systems, exhaust
and cooling systems, functionality of sensors (temperature, light, humidity and
pressure etc.) and the end use of their output data, overall efficiency of the heavy
equipment, purpose of large machinery and their hours of operation, wellness of
ventilation systems, air ducts and lubrications systems and so on. This list can be
very detailed and exhaustive to ensure the energy consumption is properly accounted
for the intended purpose as per the original specification. Sometimes, it is possible to
come up with suggestions to replace the equipment or a process with more energy
efficient and/or cost-effective alternative solutions. For example, a heavy duty, high-
capacity motor may be reaching its end of life and may have issues with internal
windings due to heat stress and also due to lack of routine/preventive maintenance
strategies. It may be possible to achieve energy savings through a well-thought
replacement plan with a new machine. In many instances, it is difficult to provide
maintenance to older infrastructure due to several reasons including phased out
technology, non-availability of original equipment manufacturer replacement parts,
etc. A third stage of audit usually involve verification of utility bills such as electrical
energy and water and then correlating with the energy consumptions; and then
undertaking the simulations for ‘Energy Saving Opportunities’ (ESOs). Many
researchers suggested different approaches for determining ESOs and a few software
tools are also available for the same. If the client has renewable energy production
through small wind turbines and/or solar PV panels on the site, then energy audit
requires a different dimension. Such industry clients (prosumers) also may have
battery storage systems to feed some of their critical loads from stored energy. In
summary, energy audit requirements and layout of ESOs will be specific in case of
industrial prosumers (Iorgulescu 2017).

Similarly, commercial clients may have their own requirements, as they may not
have very large infrastructure. However, nature of equipment, hours of operation,
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energy consumption patterns will be unique and different from their industrial
counterparts. Both industrial and commercial prosumers are expected to undertake
energy audit on their own through certified specialists by the local regulatory
authorities. That said, both industrial and commercial prosumers might not have a
strong, newer urge to determine the ESOs, as periodical energy audits would have
been in place.

Similarly, the landscape of domestic prosumers will be entirely different as this
segment comes under low voltage power distribution systems (Singh et al. 2012;
Venkatesan et al. 2012). This landscape is mainly characterized by very high client
numbers, widely varying socio-economic demographics, wide ranging capacities of
loads and appliances etc. Understanding consumer behavior and then adjusting the
tariff structures and even planning the expansion of the existing system are topics of
interest to the researchers. However, such studies require first-hand information
about all the loads along with the monthly energy bills. Energy efficiency initiative
requires identification of all forms of energy usage with the purpose. For instance, to
take a hot water bath, usually an electrical heater is used, and the overall energy
conversion process involved is inefficient. It is well-known that a roof-top solar
system with storage facility can be more energy efficient. Similarly, using a legacy,
non-inverter technology-based air conditioner is not energy efficient as the motor
runs at full speed all the time. Whereas the contemporary inverter-based
air-conditioner is more energy efficient as it employs a controlled compressor
system; and thus, the speed is regulated dynamically as per the requirements.
There can be many such examples of moving to energy efficient technologies
through careful replacement strategy. However, this can be time consuming and
expensive since it is basically driven by the end consumers. This also requires
appropriate knowledge and awareness on the consumer side; most importantly all
the appliances should be professionally benchmarked by a trustworthy and compe-
tent authority through a rigorous testing process. Appliance labelling should be done
carefully and institutionalized locally for all the products that are normally used by
consumers. However, the challenge is how to identify existing and old appliances
with different consumers? How to know who has what appliance?

11.2.2 Power Engineering Studies That Depend on Energy
Audit Data

DSM and demand response programs need a lot of data about load consumption with
respect to time of the day. Which means, utility engineers need to know the daily
load curves for individual consumers (especially for commercial and industrial
segment) and also distribution feeders heavily loaded with domestic segment. All
of the above situations warrant authentic energy audit data from the consumer site.
This can be nearly impossible to do, as there will be several consumers. In a typical
energy audit, inspectors or trained professionals visit the consumer premises and
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manually record different types of loads. However, such audits do not consider the
specific appliance or energy rating. Hence, it is not possible for such devices (and
hence those consumers) to participate in energy efficiency programs.

If the energy audit is driven by consumers for obtaining the data, then industrial
and commercial consumers can provide the data from their previous energy audit
reports, since they generally stay compliant to the state policies. However, obtaining
data from residential consumers is a big challenge. Roshan et al. (2014) used a
manual survey instrument that was provided to all the residents in Phuentsholing city
of Bhutan to undertake home energy audit. The information in such a study can only
satisfy some of the energy audit objectives; but it is not possible to perform energy
efficiency studies, as individual appliance details would not be available.

11.2.3 Impact of Industry 4.0 on Energy Auditing Processes

Thankfully, the fourth industrial revolution provides much robust simplified tech-
nology platforms; especially in the mobile and/or smartphones through apps. Hence,
it is possible to design user-friendly apps for energy audit with specific objectives so
that the wider public can use the same and submit their data. This is essentially
nothing but crowdsourcing concept of collecting data and information. This chapter
essentially proposes, for the first time; a unique framework and methodology to
exploit crowdsourcing concepts for collecting the much-needed consumer appliance
data and usage patterns and then providing the information to various stakeholders
such as energy planners, utility engineers and the consumers themselves to save
energy. However, it should be noted that the energy audit objectives, auditing
processes and the nature of ESOs will significantly vary across different consumer
types. Thus, a single app may not be able to work for all types of consumers. At the
same time, some consumers may have the part and/or full data required readily in
spreadsheets or in other manageable electronic formats to submit. Some may not
have any information and thus need the help of the app to furnish the same. In any
case, capturing individual appliance information is not well treated in the literature
so far. If the app is designed properly with features of taking photographs and
uploading to the server (just as users take selfies and upload to social media sites)
then, it is possible to capture even the appliance information. This means, design of
the smart app is more critical to capture energy audit data. However, it should be
noted that information collected through apps may contain a lot of noise, errors, etc.

11.2.4 Existing Tools and Approaches

It should be noted that there are a few energy audit apps existing either on Android
and/or Apple platforms. Some of them are “energy consumption analyzer”, “emporia
energy”, “iSPARK energy audit”, “Energy Efficiency Inspection”, “greenhome
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energy audit app”; and many more. These apps have different features as they intend
to achieve respective objectives. Some of them offer monitoring the energy in real
time, over pre-defined durations of time, energy saving computations etc. While
each of them may have their own merits and demerits; it is important to understand
their design features and general user acceptance/feedback etc., so that such infor-
mation and knowledge can be used when designing new types such as the one
proposed in this chapter. In the first instance, the philosophy of crowdsourcing is not
internalized into these apps as the design objectives are different. Secondly, these
apps more or less are meant for individual users, which means the output provided
by these apps cannot be generalized and/or used as a standard by a wider cross-
section of consumers.

11.2.5 Crowdsourcing Based Applications

Crowdsourcing-based systems are defined in a number of different ways. We adopt
the definition that, it is a novel system wherein several users with varied back-
grounds are connected to the web and provide resources and solutions for achieving
a set of prespecified objectives (Liu et al. 2018; Murturi et al. 2015). Though
different works suggested different attributes for a crowdsourcing system (Liu
et al. 2018; Raju et al. 2017; Murturi et al. 2015) there are four essential key
attributes. They include a huge number of users (crowd), connectivity (internet or
cloud), information provided by users and the realized objectives. Though it is
obvious that crowdsourcing systems are capable of solving complex, time consum-
ing and even cost intense problems; it is important to understand the core business
taxonomy, roles of active and passive users and appropriate use of information
sourced (Aris and Din 2016). Thankfully, in the area of energy audit, there are
many, different types of consumers and they are all interconnected. However, it is
important to understand the taxonomy of energy audit and its internal processes. At
the same time it is important to carefully specify the data that is to be sourced from
the consumers and this is possible if and only if there is a well-defined computational
model to arrive at the output(s), which is(are) the ESO(s). According to Liu et al.
(2018) there are three business components in a crowdsourcing system viz.,—
(i) value proposition in terms of customer needs, (ii) revenue model in terms of
value creation, and (iii) cost model in terms of value transfer. These three compo-
nents can be safely used even in an energy audit process. Electricity consumers
always want to find ways to reduce their electricity bills and their need is the
information on what needs to be done. Even the regulators in the energy sector
expect bulk energy consumers to determine ways to conserve energy. A well-defined
data acquisition from the crowd (consumers) can be of significant value to various
stakeholders (value creation) and even the consumers themselves. The outputs of the
exercise which are the ESOs are expected to be transferred to consumers (value
transferred) for necessary action. Meta data of ESOs is useful to stakeholders and
even to non-participating or passive members of the crowd. This chapter avoids
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discussion on ESO computations, related equations, etc., since many earlier works
have dealt with the same. The focus of this chapter is the application of
crowdsourcing principles and only the necessary elements associated with energy
audit are treated.

Noise and errors in crowdsourcing and crowdfunding initiatives are well-known
issues and over the years various authors (Li et al. 2017; Raju et al. 2017) have
reported the same and even suggested a few methodologies to mitigate the same.
Such crowdsourcing-based solutions are timely as more and more cities and even
countries are undergoing digital transformation and even smart cities are being
established (Sastry Musti 2020a). Since the life and ecological systems are driven
by cloud-based technologies in futuristic smart cities, such crowdsourcing-based
solutions will be more welcomed and supported as the members will be generally
more responsible and responsive.

From the above, it can be seen that energy audit itself is a time-consuming
process. Different consumers (as in the crowd) do exist that have different expecta-
tions (value seeking). Computational processes are different and are dependent on a
type of a user and specific equipment; and there can be different solutions. Hence, it
is possible to consider the application of crowdsourcing principles to the energy
audit problem. Presence of a few smartphone apps for energy conservation or audit
indicates that there is a genuine interest in developers as well as users in energy audit.
Though several research articles appeared over the years on many aspects of
crowdsourcing and its possible applications to different problems, energy audit is
not considered thus far. In this context, this chapter firstly proposes the applying
crowdsourcing-based energy audit. For this, it examines various stakeholders, tech-
nical studies and their respective needs; overall framework for crowdsourcing-based
energy audit; design considerations of smart apps and a few practical issues related
to its implementation in the field, including data management and end use of the
value created.

11.3 Proposed Framework

Since the crowdsourcing application development for energy audit is relatively new,
a conceptual framework for the development process is suggested in this work.
Figure 11.1 illustrates the overall framework along with seven major stages and
other related activities.

11.3.1 Review of Energy Audit Standards

Like any other engineering process, energy audit also requires a comprehensive
review and consideration of various aspects. Firstly, it is necessary to understand
existing standards for energy audit for different types of customers. It is important to
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note that there are no specific standards that mandate or prescribe standards for
energy audit itself. This is due to the fact that there can be several different
appliances for different purposes. And these appliances may not be used consistently
over the day and over the year. The nature of appliances and power apparatus will be
different based on the consumer type. At the same time there exist several
recommended guidelines and practices for the use of right equipment for a specific
purpose. In such a case, the role of the energy auditor is to determine if a specific
appliance is used for appropriate, intended purpose or not.

Another aspect that needs to be verified is whether the appliance or the apparatus
is properly sized or not. Regarding the power quality aspect, all appliances must be
checked if they are in compliance with the expected manufacturing quality standards
or not, besides the issues of harmonics that are likely to be generated by them.

11.3.2 Adopting Best Practices of Crowdsourcing

Since this manuscript proposes a crowdsourcing-based energy audit, it is absolutely
essential to understand the best practices developing an engineering process based
on crowdsourcing and/or crowdfunding philosophy. It is important to understand
that the volume and pace of data and information that are normally collected through
a crowdsourcing methodology can be very high when compared to other standard
and known approaches. One of the challenges actually refers to determining or

Fig. 11.1 Overall framework for crowdsourcing-based energy audit development process
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understanding best practices in crowdsourcing, since it is relatively new and has not
been well used in engineering studies such as energy audit. Another aspect is about
the wider participation from the public with varied socioeconomic and educational
backgrounds. This warrants the need of an appropriate methodology to ensure the
integrity and reliability of data and information. It is almost like impossible to stop
the flow of incoming information once the data gathering process starts. The project
can be at risk, if there is an error in the process (Kim and Shcherbakova 2011) and
that the data needs to be collected again.

11.3.3 Requirements of Stakeholders and Engineering
Studies

Besides following best practices for the crowdsourcing approach, it is essential to
understand the wider requirements and general interest of stakeholders in the data
collected through this process. The energy industry has several stakeholders that
may have significant interest in energy audit data and information. The stakeholders
include but are not limited to industrial customers, commercial customers, domestic
customers, state and municipal institutions, power distribution companies, indepen-
dent power producers, the regulator and finally the government itself. An in-depth
study and analysis of requirements for these users and stakeholders is necessary.
Their expectations, roles and some key requirements are discussed separately in one
of the following sections.

11.3.4 Design and Development of Applications and Data
Collection

Once the comprehensive study of user requirements and best practices and standards
is completed, then the next stage is to make use of this experience in design and
development of mobile applications or smartphone apps for prospective customers
to use. In other words, this stage will focus on designing and development of smart
apps to collect the data based on crowdsourcing philosophies. From the above
discussion, it is clear that there are different users with different requirements, and
this requires development of specific and different smartphone apps. One of the
challenges here is to obtain data from industrial consumers. Since they already may
have accepted energy audit processes in place, they may not be enthusiastic in
participating in the crowdsourcing-based data submission. On the other hand,
designers and developers may face challenges in providing a database of equipment
and infrastructure that is used by the industrial customers. Wide-ranging apparatus
may exist depending upon the class and nature of the industry. Findings on industrial
energy audit studies specific to a type of industry have also been published. Rajput
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(2016) reported on textile industry and considered it as unique from other industries.
Similarly, Arya et al. (2017) reported on the aluminum industry and Kamaleswaran
et al. (2015) reported on the coir industry. Given the uniqueness of each industry,
designers should provide industrial consumers with user-friendly options to submit
data in MS-Excel file or any other suitable format so that the data can be processed
for extracting information at a later stage. With this approach, the burden of data
submission on the industry can be eliminated. This helps the energy audit system in
capturing data related to different types of apparatus and infrastructure and thus
building a database becomes easier. More or less the same approach can be safely
used in designing a customized app for commercial consumers. The volume and the
spread of apparatus used by commercial consumers in general, can be less
com-pared to the industrial consumers. It should be noted that both industrial and
commercial consumers may not derive extensive benefits by participating in
crowdsourcing-based energy audits since they already have an internal energy
audit process as per requirements. The case of domestic consumers is of significant
interest to the present study. This class of consumers exists in huge numbers. They
do not have any internal energy audit process as other classes of consumers. A
majority of them may not have adequate knowledge and awareness on energy audit
and or on ESOs on the other hand energy tariff structures for domestic consumers are
generally far lower when compared to industrial and commercial consumers. Since
revenues from this class of consumers is lesser power distribution companies and
other agencies may not help domestic consumers enthusiastically in providing
information about ESOs at the same time it is very difficult and nearly impossible
to make physical visits to each of the domestic consumers to undertake energy
audits. This is where crowdsourcing methodology can help significantly where in
consumers can submit their own data through a well-designed smart phone app.

Needless to say, the design and the user interface of the smartphone app should be
simple and user-friendly to operate. In this process some personal information may
be required and this has to be submitted by the consumer through the app. Design,
implementation usage and the overall framework should ensure privacy and security
of user data. Since domestic consumers may have varied socioeconomic and edu-
cational backgrounds, it is important to verify authenticity and integrity of the data.
This can be done through a number of ways including correlating the data submitted
by the individuals with their respective energy consumption patterns from their
respective energy meters. If there are major variations or unexpected data, then
physical visits to such consumers should be undertaken to cross-check and verify.
Such manual interventions will be useful in improving the data quality. There may
be other societal challenges in collecting the data and then to conduct physical visits
for verification. This process requires a significant effort in sensitizing the public and
to instill confidence on over-all project. Active participation of public is essential for
successful data collection.
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11.3.5 Value Creation in Energy Audit

Once the data is collected from different consumers the next stage is to carry out
automated checks and verification. This stage may help in identifying possible
power pilferage issues and also some suspicious and unaccounted energy usage
patterns. After completing both manual and automated checks and verifications
ESOs need to be computed. This is a huge task by itself since ESOs are typically
computed for each individual consumer. Hence, it is a very laborious and time-
consuming task. Computational processes differ from appliance to appliance and
from customer to customer. Automated and manual checks on the computational
processes of ESOs (value creation) have to be designed carefully. The next stage is to
share (value transfer) these ESOs with the respective consumers in a very careful
manner. For example, ESOs of a specific customer should not be sent to others
neither they should be made public. One of the important aspects of the process is to
acquire feedback from all the consumers on various aspects of the process and moral
framework. Obviously, making necessary adjustments based on constructive feed-
back plays an integral role in building the trust among the users and stakeholders.

11.4 System Requirements

Though the entire system of crowdsource-based energy audit will have different
elements such as hardware, software, users (humans), stakeholders (humans and
organizations) and even engineering studies. The requirements of each of these
elements can be very different, and a comprehensive illustration of the same can
be very voluminous and thus avoided. Only the prominent requirements of stake-
holders and engineering studies have been provided, to an extent.

11.4.1 Requirements of Consumers and Stakeholders

Industrial and Commercial Prosumers generally look for ESOs as well as affordable
and reliable energy supply. By the regulatory provisions, these classes of customers
are required to conduct periodical energy audit typically once in 2 years. They are
expected to do so through an independent and qualified energy auditor. Generally,
such independent audits provide recommendations and necessary actions that need
to be taken over a specific time.

Domestic customers mostly look for affordable and reliable energy supply. They
may not be essentially interested in ESOs due to various reasons. One of the pressing
reasons can be socioeconomic background and affordability issues. For example, if a
comprehensive energy audit may have recommended a domestic consumer to
replace various appliances such as refrigerator air conditioner and room heating
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equipment; there may not be any action in effect. Though the consumer may
understand the economic benefits through energy audit studies and recommenda-
tions; they may not be able to invest in replacement of the appliances due to
affordability issues. However, it is possible to motivate some of the middle- and
upper-middleclass communities to invest in appropriate appliances to achieve ESOs.

State and municipal institutions mostly provide essential and emergency services,
and they are typically owned by the government. It is very interesting to know about
the policies concerning payment of energy bills by this class of consumers. Some of
them may have set policies and procedures to not to pay directly for the energy they
consume, or different possibilities may exist for delaying or avoiding payments
(Munguia et al. 2020; Opoku et al. 2020). Public hospitals, street lighting, public
parks, police stations, magistrate courts and other government buildings come under
this category. Another interesting aspect is that conducting a physical visit, inspec-
tion for undertaking energy audit can be relatively easy since these are public
institutions. However, implementing and recommendations and realizing ESOs
can be challenging. Nevertheless, it is important to keep an eye on the energy
consumed by these loads, which means that data from such institutions is equally
important (Munguia et al. 2020).

Power Distribution Companies primarily look for avenues to maximize the
revenues for the energy supplied by them. With the advent of unbundled billing
methodologies, it is important for them to identify if every unit of energy supplied is
appropriately paid for or not. They also have a responsibility of supplying power in
accordance to set standards for power quality and reliability. For this, they need to
identify all the appliances and components that produce harmonics. Once they find
the sources of harmonics, they have to initiate an appropriate action depending upon
the type of consumer. For example, in case of a commercial or industrial consumer, it
is the responsibility of the consumer to reduce or mitigate the harmonics or to keep
them within certain limits (Jha et al. 2014). Generally, no major action is taken on the
appliances at the domestic consumer premises due to logistical challenges and lack
of policy framework.

The case of independent power producers can be different when it comes to the
data and information generated by energy audit. They need to know energy con-
sumption patterns over the day and over the years. It is important for them as they are
in energy trading business and they have a responsibility of supplying energy into
the system whenever power is in demand. Typical load consumption patterns vary
over the day causing lows, highs and peaks. Distribution companies will be inter-
ested in scheduling the generation (and energy purchases) to satisfy varying load
patterns (Conteh et al. 2019). This leads to establishing load following power
stations or energy purchase scheduling.

The job of a regulator without data and information can be very difficult and even
impossible. Regulators have the responsibility of designing the tariff structures from
time to time. With the advent of time-of-use tariffs, the task of defining tariff
structures has become more complex. For this, they have to keep in mind several
aspects such as cash flows, energy flows, varying energy demand requirements and
specifically energy consumption patterns of different customers over the day. They
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also need to verify energy audit reports, especially the recommendations made by the
auditors and then to monitor the corrective actions taken by the consumers to ensure
policy compliance. Once the tariffs are in place, the regulator needs to monitor
revenues, cash flows and energy flows of the energy companies, so that profits and
losses are kept within the set limits. This information can also be useful to the
regulator in specifying opportunistic prices, in case a new player is entering the
market with a new class of energy.

Various ministries in government require a lot of data and information, so that
high-level energy policies can be formulated. At the national government level, it is
important to ensure overall energy adequacy, affordable energy access, energy
security and sustainable development. To accomplish wider energy access and
sustainable development, capacity addition in energy sector needs to be undertaken
on a continuous basis. It is well known that adding new power plants can lead to
higher greenhouse gas emissions. According to local and international expectations,
governments also have responsibility to keep the greenhouse gas emissions within
reasonable limits. For this, appropriate and efficient energy use, energy conservation
are very critical and recently, principles of circularity are even used for this (Sastry
Musti 2020a). This is where periodical energy audits play a major role and recom-
mendations made have to be effectively implemented on a timely basis.

From the above it can be seen that there are different stakeholders with different
data information requirements generally their expectations of energy audit are
different and specific to the functional activities. At the same time, it should be
noted that there can be many other stakeholders and users with their own sets of
requirements and expectations. Table 11.1 summarizes the shareholders described
above their expectations and the role played by energy audit.

Table 11.1 Summary of stakeholder requirements and roles

Stakeholders What they look for

Role of
Energy
audit

Industrial
prosumers

ESOs; affordable and reliable energy supply Very critical

Commercial
prosumers

ESOs; affordable and reliable energy supply Very critical

Domestic
prosumers

Affordable and reliable energy supply Essential

State and municipal
institutions

Reliable energy supply Useful

Power distribution
companies

Ways to maximize revenues by ensuring every kWh sup-
plied by them is paid for; identifying power polluting
sources and taking necessary actions

Very critical

Independent power
producers

Energy consumption patterns over the year; benign policy
framework

Very critical
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11.4.2 Requirements of Engineering Studies

Besides stakeholders and users there are several different engineering studies that
require information from energy audit. These studies include but are not limited to
the following: demand-side management, demand response, energy pricing, power
quality, energy efficiency & appliance labelling and power pilferage. Each of these is
a complex study area by it-self with own set of procedures, guidelines and compu-
tational processes. For example, demand side management is expected to change the
load consumption patterns of the consumers based on several parameters, including
energy availability and time of use over the day (Sastry Musti et al. 2020). It
typically uses the time of use tariffs to regulate and motivate consumers to change
their energy consumption behaviors. Apart from this, there are several DSM pro-
grams such as incentives for avoiding or reducing energy consumption during the
peak hours benign financing mechanisms for reducing energy consumption (Sastry
Musti et al. 2020; Conteh et al. 2019). Demand response is different from DSM and
it is more focused on the adjustments made by the consumers for a specific DSM
initiative. It is important to understand consumer response and behavior after setting
a new structure of tariff system (Sastry Musti 2020b). Both DSM and demand
response studies typically require data to be collected for every 30 min over the
day and throughout the year. This is essential as energy consumption will be
different over the months based on the seasons, local environmental and climatic
conditions, etc.

Energy pricing studies also require the same information as the above two studies.
The data is normally used to understand parameters such as price elasticity and
consumer behavior indices so that new tariff structures can be formulated. Time of
use tariff structures are not used a few decades back. However, they are used at
present all over the world, at least for commercial and industrial consumers. This
approach typically sets high tariffs during the peak hours. Naturally, majority of the
customers are expected to switch off their loads during the peak hours to the possible
extent. Electrical loads such as washing machines can be used anytime of the day
and not necessarily during peak hours. However, the same is not possible with other
loads such as air conditioners and/or refrigerators.

A power quality study is expected to determine the presence and magnitude of
harmonics in the electricity supply. This study does not depend directly on the
energy audit data. It is important to understand that appliances that produce har-
monics, since they not only pollute and distort the regular sinusoidal waves of
energy, but also consume higher amounts of energy when compared to devices
with good standards. Most energy meters will not be able to detect the additional
component of energy consumed due to the presence of harmonics. This causes
monetary losses to the power distribution companies in different ways. Firstly,
reduced revenues and additional financial and logistical burden to eliminate or
avoid overall harmonics in the system. The issues and challenges imposed by
power quality are wide-ranging. Physical site visits and equipment testing for
detecting the presence of harmonics are well-known techniques to deal with many
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problems that are related to power quality. However, it is possible to detect the
presence of harmonics through industry 4.0 based energy audits through
crowdsourcing mechanisms. However, research in that area is still in early stages.
Similarly, energy efficiency and appliance labelling studies require site visits to
determine efficiency, rating and appropriateness of various power apparatus. Given
the volume and widespread geographical locations of consumers, such tasks can be
prohibitively cumbersome and even impossible to achieve the objectives. However,
industry 4.0 based crowdsourcing applications can help in a significant manner if
designed carefully as the consumers themselves are expected to provide the data.

Periodical energy audit studies in conjunction with measurement and verification
apparatus can be used to detect possible sources of power pilferage. In reality,
distribution companies lose a significant amount of revenues due to power pilferage
and hence they are generally interested in identification of locations on the power
distribution networks, specifically unmetered connections and unauthorized use of
electric power. Table 11.2 summarizes the discussion on various system related
studies that use data from energy audit directly or indirectly. Apart from these studies
there can be several other minor or major study areas that may use information from
energy audit.

11.4.3 Prototype Development

From the above it can be seen that energy audit based on crowdsourcing philoso-
phies will have different major stages and also different tasks. These stages and tasks
are highly interrelated to one another and even interdependent. This means that if
there is an error or fault in any of the stages, then there is a high probability that it can
potentially propagate further and adversely affect other stages and tasks. Such errors
and faults are commonly associated with any software development process and
even in large scale, manual energy audits (Kim and Shcherbakova 2011). It is for this
reason; a prototype should be developed. All the tasks in different stages should be
performed with this prototype. A comprehensive testing should then be undertaken

Table 11.2 Summary of requirements of engineering studies

Engineering study/analysis Data and information requirements

Demand side management Requires data for every 30 min of every day and over a year

Demand response Requires data for every 30 min of every day and over a year

Energy pricing Requires data for every 30 min of every day and over a year; price
elasticity, consumer behavior

Power quality Source of harmonics, quality of appliances

Energy efficiency and
appliance labeling

Purpose of appliances, quality of appliances

Power pilferage Identification of illegal/unmetered connections, unauthorized use
of electric power
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on each individual stage and also on the entire process to ensure overall effectiveness
of the developed framework. On the other hand, energy audit itself is expected to be
done periodically once in 2 years. In line with this expectation, the suggested
approach uses a feedback loop that helps in identification of process faults, elimi-
nating the same and to carryout improvements, as necessary. In the similar fashion,
even the data collection process should initially be started using the suggested smart
app and traditional (manual) approaches so that overall framework for data collec-
tion and computational methodologies can help in better understanding the design
requirements. For this a pilot study should be undertaken on different consumers,
their data should be collected using physical visits and computations should be
carried out. Then ESOs and visualizations should be developed using any simple
software tool such as MS Excel. In this way many aspects can get clarified. Firstly,
nature of appliances logistical challenges typical energy consumption profiles of
those specific consumers can be obtained. This is necessary as consumers may have
different socioeconomic backgrounds altogether from place to place. During this
pilot study a lot of issues can be ironed out and an effective design methodology can
be thought out.

11.5 Engineering Design of Cyber-Physical System

Some observations can be made from the above sections. It is possible to use
crowdsourcing methodologies to develop necessary framework for energy audit.
There are several stages and tasks in such a framework and also different smartphone
apps need to be developed. Since the data collected is very huge, this warrants
reliable communication infrastructure, central servers with well-designed databases,
cloud/client based computational algorithms etc., besides involvement of properly
skilled workforce. This situation warrants creation of a cyber-physical system which
essentially consists of an enterprise information system. A typical schematic is
shown in Fig. 11.2 with various major components.

Since the proposed framework suggests the development of different smartphone
apps for different classes of consumers, a good number of algorithms and software
applications have to be developed for various purposes. It can be understood that
data gets generated at the consumer end, then gets transmitted to central servers and
then outputs are expected to reach consumers. This means data flows are
bi-directional and parts of the data resides in different parts of the system. Following
this, development of computational algorithms and programs need to be done
carefully through selecting appropriate technological platforms. For example, data
validation algorithms need to be developed for android/apple-based smartphones to
filter out unwanted errors and data issues. Such algorithms need to be embodied into
the respective apps and expected to stay in the customer devices as part of the
installed smartphone app. Since a large volume of data goes into the central servers
through the cloud, plenty opportunities exist for developing algorithms for various
purposes using edge and fog technologies. When the data and information
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(as generated by edge and fog applications) finally enter the central servers, further
computing can be carried out using server-side applications. Data storage,
processing and retrieval algorithms are required to be developed as the final outputs
(ESOs) are specific to individual consumers and customized and aggregate reports
are required to be generated for various stakeholders as per the requirements.
Development of algorithms and computing applications can be quite laborious. Let
us consider an example of computing aspects related to verification of the informa-
tion submitted by a specific consumer with the respective energy consumption as
provided by the metering/billing information over a specific time period. This aspect
requires picking up of the then tariff structures and then computing the energy
consumed by the consumer (based on the then billing criteria, be it telescopic or
unbundled) and then correlating this information with the meter readings over the
same time period.

One of the major advantages of the crowdsourcing-based approaches for energy
audit is the information provided by the consumers about individual appliances that
might consume more energy than others. Examples include refrigerators, air condi-
tioners, air-coolers, room heaters, washing machines, water pumps etc. It is
recommended that the design of the smartphone apps do support the users in taking
photos of their appliances showing the nameplate details and the manufacturer
information. This information is essential for energy efficiency and labeling studies.
In principle, each appliance should be tested to verify the actual efficiency and then
compare the same with expected standards of performance or even with the claims

Fig. 11.2 Schematic of the cyber-physical system for crowdsourcing-based energy audit
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made by the manufacturers/sellers. Typically, this process provides energy effi-
ciency rating in terms of stars (5-star, 4-star etc.) to indicate its operating perfor-
mance. ESO computations essentially use existing efficiency status and then
simulate a new case with an appliance of higher energy efficiency rating and then
compare the results. In the first place, energy audit applications generate energy
efficiency ratings for all the appliances of the consumers automatically, besides
providing a comprehensive report with ESOs. Even, in case where data discrepan-
cies and/or suspicious levels of energy consumption patterns are detected, then it is
possible for the technical staff to check the photos submitted for resolving the matter
to an extent. Aggregate information for this approach can also help appliance
vendors/manufacturers to determine the potential for new appliances with higher
energy efficiency ratings.

In reality, energy efficiency ratings need to be determined by a systematic
measurement and verification process. This requires setting up of a facility (or a
laboratory) where wide ranging equipment can be tested, and labelling can be done.
Obviously, setting up of such facility is capital and operational intense and thus
requires a good amount of funding. Since various stakeholders have a significant
interest in energy audit information, financial and logistical support can be derived
from them to establish such a facility. Generally, a consortium of various companies
will be formed to oversee the establishment and general operations of such a facility.
The public can be motivated to use the facility and even to encourage a few to
provide their appliances for testing. Once testing and labelling takes place on a
reasonably large scale, then it is possible to attach the appliances of other consumers
automatically without having to physically test them. This means, it is possible to
carryout energy efficiency and labeling processes with active participation of stake-
holders and the public, which indeed is an example of crowdsourcing or
crowdfunding philosophies.

11.6 Conclusion

Energy audit is an important process as it provides recommendations on ESOs and
thus it is possible to conserve energy in a big way. However, it is a complex and
laborious process by itself and is required to be undertaken periodically due to
various reasons. However, the energy audit process has all the required ingredients
for applying crowdsourcing principles. This chapter provided a multistage frame-
work and engineering design methodology that can be used to develop an energy
audit program using crowdsourcing principles. The suggested framework illustrates
how value creation and transfers can be done through distributed crowd participation
by providing the data related to appliances and then get benefitted by the value
proposition. Since the application of crowdsourcing to energy audit is relatively new,
researchers will find several avenues to explore the aspects involved.

184 K. S. Sastry Musti et al.



References

Aris H, Din MM (2016) Crowdsourcing evolution: towards a taxonomy of crowdsourcing initia-
tives. IEEE International Conference on Pervasive Computing and Communication, Sydney.
https://doi.org/10.1109/PERCOMW.2016.7457122

Arya A, Jyoti, Arunachalam P, Bhuvaneswari N, Kumar A, Ramesh L, Egbert H (2017) Review on
industrial audit and energy saving recommendation in aluminum industry. Int Conf Control
Instrum Commun Comput Technol. https://doi.org/10.1109/ICCICCT.2016.7988054

Boharb A, Allouhi A, Jamil A, Benbassou A (2015) Analysis of the electrical energy consumption
and energy audit of interior lighting for an industrial site in Morocco. In: 3rd International
Renewable and Sustainable Energy Conference

Conteh A, Lofty ME, Kipngetich KM, Senjyu T, Mandal P, Chakraborty S (2019) An economic
analysis of demand side management considering interruptible load and renewable energy
integration: a case study of Freetown, Sierra Leone. Sustainability 11:2828. https://doi.org/10.
3390/su11102828

Grebski W, Grebski M, Czerwińska-Lubszczyk A, Jagoda-Sobalak D (2020) Addressing energy
efficiency by periodical energy audits. J New Trends Prod Eng. https://doi.org/10.2478/ntpe-
2020-0026

Iorgulescu M (2017) Study of energy efficiency in industry. In: 10th International Symposium on
Advanced Topics in Electrical Engineering (ATEE). https://doi.org/10.1109/ATEE.2017.
7905108

Jha IS, Sen S, Selvakumar SVP (2014) Energy efficiency - potential solution for bridging demand
supply gap. In: 18th National Power Systems Conference, NPSC 2014. https://doi.org/10.1109/
NPSC.2014.7103868

Kamaleswaran K, Venkateshwaran M, Harinath P, Mydeen MA, Kirubakaran V (2015) Energy
conservation potential in rural industry: a case study on coir industry. IEEE Int Conf Circuit
Power Comput Technol. https://doi.org/10.1109/ICCPCT.2015.7159444

Kim J-H, Shcherbakova A (2011) Common failures of demand response. J Energy 36:873–880.
https://doi.org/10.1016/j.energy.2010.12.027

Li G, Wang J, Zheng Y, Franklin M (2017) Crowdsourced data management: a survey. IEEE 33rd
International Conference on Data Engineering (ICDE), San Diego, CA. https://doi.org/10.1109/
ICDE.2017.26

Liu Y, Xu Y, Qin S (2018) What are key components when creating an innovative Crowdsourcing
business model. In: 24th International Conference on Automation and Computing (ICAC),
Newcastle Upon Tyne, United Kingdom. https://doi.org/10.23919/IConAC.2018.8748971

Munguia N, Esquer J, Guzman H, Herrera J, Gutierrez-Ruelas J, Velazquez L (2020) Energy
efficiency in public buildings: a step toward the UN 2030 agenda for sustainable development.
Sustainability 12:1212. https://www.mdpi.com/2071-1050/12/3/1212

Murturi A, Kantarci B, Oktug SF (2015) A reference model for crowdsourcing as a service. In:
IEEE 4th International Conference on Cloud Networking (CloudNet). https://doi.org/10.1109/
CloudNet.2015.7335281

Opoku R, Adjei EA, Ahadzie DK, Agyarko KA (2020) Energy efficiency, solar energy and cost
saving opportunities in public tertiary institutions in developing countries: the case of KNUST,
Ghana. Alexandria Eng J 59:417–428

Rajput SK (2016) Energy audit in textile industry: a study with ring frame motor. In: International
Conference on Control, Computing, Communication and Materials, pp 2–5

Raju R, Harinishree M, Lavanya S (2017) The crowdsourcing systems survey work. International
Conference on Computation of Power, Energy Information and Communication (ICCPEIC), pp
357–360. https://doi.org/10.1109/ICCPEIC.2017.8290392

Roshan C, Wangchuk K, Sastry MKS (2014) Home energy audit - a case study of Phuentsholing,
Bhutan, IEEE conference CSNT-2014, April 7–9. https://doi.org/10.1109/CSNT.2014.208

11 A Novel Framework for Energy Audit Based on Crowdsourcing Principles 185

https://doi.org/10.1109/PERCOMW.2016.7457122
https://doi.org/10.1109/ICCICCT.2016.7988054
https://doi.org/10.3390/su11102828
https://doi.org/10.3390/su11102828
https://doi.org/10.2478/ntpe-2020-0026
https://doi.org/10.2478/ntpe-2020-0026
https://doi.org/10.1109/ATEE.2017.7905108
https://doi.org/10.1109/ATEE.2017.7905108
https://doi.org/10.1109/NPSC.2014.7103868
https://doi.org/10.1109/NPSC.2014.7103868
https://doi.org/10.1109/ICCPCT.2015.7159444
https://doi.org/10.1016/j.energy.2010.12.027
https://doi.org/10.1109/ICDE.2017.26
https://doi.org/10.1109/ICDE.2017.26
https://doi.org/10.23919/IConAC.2018.8748971
https://www.mdpi.com/2071-1050/12/3/1212
https://doi.org/10.1109/CloudNet.2015.7335281
https://doi.org/10.1109/CloudNet.2015.7335281
https://doi.org/10.1109/ICCPEIC.2017.8290392
https://doi.org/10.1109/CSNT.2014.208


Sastry Musti KS (2020a) Circular economy in energizing smart cities. In: Handbook of research on
entrepreneurship development and opportunities in circular economy. Namibia University of
Science and Technology, Namibia. https://doi.org/10.4018/978-1-7998-5116-5.ch013

Sastry Musti KS (2020b) Quantification of demand response in smart grids. In: IEEE India Council
International Subsections Conference (INDISCON). https://doi.org/10.1109/INDISCON50162.
2020.00063. https://ieeexplore.ieee.org/document/9344531

Sastry Musti KS, Iileka H, Shidhika F (2020) Industry 4.0-based enterprise information system for
demand-side management and energy efficiency. In: Novel approaches to information systems
design. https://doi.org/10.4018/978-1-7998-2975-1.ch007

Singh M, Singh G, Singh H (2012) Energy audit: a case study to reduce lighting cost. Asian J
Comput Sci Inf Technol 2(5):119–122

Venkatesan N, Solanki J, Solanki SK (2012) Residential demand response model and impact on
voltage profile and losses of an electric distribution network. Appl Energy 96:84–91. https://doi.
org/10.1016/j.apenergy.2011.12.076

186 K. S. Sastry Musti et al.

https://doi.org/10.4018/978-1-7998-5116-5.ch013
https://doi.org/10.1109/INDISCON50162.2020.00063
https://doi.org/10.1109/INDISCON50162.2020.00063
https://ieeexplore.ieee.org/document/9344531
https://doi.org/10.4018/978-1-7998-2975-1.ch007
https://doi.org/10.1016/j.apenergy.2011.12.076
https://doi.org/10.1016/j.apenergy.2011.12.076


Chapter 12
Crowdsourcing for Sustainability: Case
of Sustainable Development Goals

Aldo Alvarez-Risco and Shyla Del-Aguila-Arcentales

Abstract Many projects are currently necessary to develop the sustainability com-
mitments that the countries have. In the world in which many resources are destined
to the reactivation of economies due to the COVID-19 pandemic, crowdsourcing has
gained great importance. On the one hand, green ventures need this crowdsourcing
to be likely to develop. Likewise, social media has been recognized as a factor that
facilitates the call for crowdsourcing, especially in initiatives that impact the con-
sciousness of Internet users. In this chapter we will detail the various options
available to achieve crowdsourcing for sustainability projects, some as disruptive
as Ecomuseums, evaluating the trust generated by crowdsourcing initiatives. Also,
the role of crowdsourcing in promoting open innovation in sustainability will be
discussed, as well as some experiences in some countries that already report
crowdsourcing efforts aimed at the development of sustainable projects. Finally,
the status of SDG efforts will be reviewed and how crowdsourcing alternatives can
specifically contribute to the SDGs will be detailed.

Keywords Crowdsourcing · Sustainability · Sustainable Development Goals ·
Policy · Policymaker · SDG

12.1 Introduction

The generation of public policies must lead to the participation of various actors in a
country (Kendall-Taylor and Levitt 2017), and must be carried out through calls
open to citizens, although it is reported that this management approach is not
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common as in the creation of smart cities (Shelton and Lodato 2019). When the
Sustainable Development Goals (UN 2015) are established, which include 17 Sus-
tainable Development Goals (SDGs) and 169 targets relating to global challenges, a
governmental agenda is proposed at the global level to contribute to achieving these
goals. Six years have passed since the SDGs were launched and in many countries
their impact is still not what was expected, which could also be explained by the little
knowledge and therefore the little participation of citizens in the implementation
process. Monitoring of achievements in the field of SDGs is at the national, regional
and global levels. In this scenario, it is necessary to know what the possibilities that
the public sector must achieve through crowdsourcing to be able to contribute to the
achievement of the SDGs.

12.2 Sustainable Development Goals

The Sustainable Development Goals (SDGs) are an urgent call to action at the global
level to work in solidarity to achieve results that allow us to have a better world for
all. The SDGs propose actions to generate a reduction in inequalities and at the same
time they promote the economic growth of countries, contribute to the mitigation of
climate change, preserve the oceans, animals and forests globally. At the business
development level, the SDGs propose the formulation of fair work for citizens
globally and environments of peace for people. The SDGs are not only about a set
of goals focused on the environment as it is usually thought, but they also have a
multidimensional approach to sustainable development. Citizens have an active role
in contributing to the SDGs, considering that 179 targets must be reached, many
efforts are needed for constant monitoring and it is there where citizens can play a
crucial role.

Given the complexities of cities, which are multidimensional and dynamic
systems, it is necessary to plan projects that can successfully impact the SDGs.
When the SDGs are considered in the context of the COVID-19 pandemic period as
a tool for the resilience of people and countries. The term resilience refers to the
ability to cope with borderline situations and, at the same time, to adapt to changing
circumstances. Based on the SDGs, it is necessary to generate the economic
reactivation of the countries that have been economically impacted by the pandemic.
The poorest people are often the most affected by problems like droughts or
pandemics. The approaches to urban resilience are transversal to what is established
by the 17 SDGs, with SDG 1 (poverty), SDG 2 (hunger), SDG 9 (infrastructure) and
SDG 11 (sustainable cities) being particularly relevant.
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12.2.1 Monitoring of SDG: SDG Index

The SDG Index is an annual report of the SDGs that shows a quantitative calculation
that is characterized by being standardized, transparent and scalable. As pointed out
by Alvarez-Risco et al. (2020a), the SDG Index allows establishing 7 aspects:

1. Eradicating poverty and strengthening equity remain high policy priorities
In high- and middle-income countries, increasing income inequalities and

persistent gaps in access to services and opportunities by income or area remain
important policy issues.

2. Human rights and freedom of expression are at risk in many countries
Warlike and social conflicts in many parts of the world continue to cause

setbacks in the progress of the SDGs. The loss of stability in a country causes
priorities to move away from meeting the SDGs.

3. High-income countries have significant environmental and socio-economic
spillovers.

A global balance must be achieved at the time of the national implementation
of the SDGs, that is, the growth of a country should not be achieved with the
negative impact on other countries.

4. High-level political commitment to the SDGs falls short of historic promises
As of September 2019, out of 43 countries surveyed on SDG implementation

efforts, 33 have endorsed the SDGs in official statements since January 1, 2018,
but only 18 of them claimed that their core budget documents mentioned the
SDGs. This gap between rhetoric and action must be closed.

5. The SDGs can be put into practice through six transformations of the SDGs
The implementation of the SDGs can be organized along the following trans-

formations: (a) Education, gender and inequality; (b) Health, wellness and demo-
graphics; (c) Energy decarbonization and sustainable industry; (d) Sustainable
food, land, water and oceans; and (e) Sustainable cities and communities;
(f) digital revolution for sustainable development.

6. Trends on climate (SDG 13) and biodiversity (SDG 14 and SDG 15) are alarming
Countries have not achieved relevant results on SDG 13, even if efforts against

climate change appear to be effective. The same applies for SDG 14 and SDG
15, as reported by the Intergovernmental Panel on Climate Change (IPCC 2019)
and the Intergovernmental Science and Policy Platform on Biodiversity and
Ecosystem Services (IPBES 2018).

7. Sustainable land use and healthy diets require integrated agricultural, climate and
health policy interventions

Seventy-eight percent of the world’s nations for which data are available earn
a “red grade” for sustainable nitrogen management. A third of food is wasted,
800 million people remain undernourished, 2 billion are micronutrient deficient
and obesity is on the rise. However, there is day-to-day information that must be
reported to have accurate measurements of the SDGs and for that there is a great
opportunity to develop projects based on citizen science.
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12.3 Citizen Science as Strategy of Crowdsourcing

Various crowdsourcing initiatives have been identified through citizen science to
contribute to the SDGs, specifically in the environmental contents of the SDGs.
These efforts are initially projects created from the scientific world but that for their
operation have the active participation of citizens for the collection of follow-up data
such as the case of detection of plastic accumulation in aquatic areas, reporting of
inappropriate educational strategies or inadequate management of water resources).
Although it is true, this monitoring is not new since there have always been reports
from citizens that serve for monitoring (Sullivan et al. 2009; Liu et al. 2014;
Welvaert and Caley 2016; Starkey et al. 2017); however, more and more fields
have been incorporated in which citizens can contribute by reporting the modifica-
tions in nature that have been evidenced due to climate change (Kammermann and
Dermont 2018; Kythreotis et al. 2019; Dawson et al. 2020).

The development and wide dissemination of new technologies, added to global
access to fast Internet at prices very accessible to the vast majority, allows applica-
tions that are installed on smartphones as well as active participation in social
networks has allowed the reach of the contributions of citizens is exponential,
reducing the diffusion time of the reports because “sharing” is a very widespread
habit in the virtual world, often even without any content filter. However, this wide
dissemination allows scientists who access these citizen reports to process them,
which previously is subject to huge budgets and is now possible due to the active
participation of citizens who seek to be more and more protagonists of the world in
the one who live.

These initiatives from the citizens are not currently spontaneous activities but are
promoted by the authorities as is the case of the Federal Crowdsourcing and Citizen
Science Toolkit, released in 2015 by the United States with the purpose of planning,
designing and carrying out a crowdsourcing or citizen science project to help federal
employees use crowdsourcing and citizen science to advance the missions of their
agencies (https://www.citizenscience.gov). But it is not the only institution that
seeks to link citizens with their participation since also the National Oceanic and
Atmospheric Administration (https://www.noaa.gov/office-education/citizen-sci
ence-crowdsourcing), Bürger schaffen Wissen in Germany (https://www.
buergerschaffenwissen.de), SDU in Denmark (https://www.sdu.dk/en/forskning/
forskningsformidling/citizenscience) among others.

Even citizens are organized to carry out their reporting activities in a more
organized and efficient way, also giving more confidence to the data reported,
such as the case of the Australian Citizen Science Association (https://
citizenscience.org.au) and the European Citizen Science Association (https://ecsa.
citizen-science.net). Events such as the Fukushima disaster in Japan also generated
crowdsourcing of citizens to periodically report radiation levels and its effects.

Also, there is also unscheduled crowdsourcing as is the case with what citizens
think in times of a COVID-19 pandemic. The detailed analysis of what is expressed
on Twitter allows generating public policies considering the opinion and sentiment
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of citizens, as did Yu et al. (2020) and Chen et al. (2020). However, crowdsourcing
also has some dangers, such as the specific case of the dissemination of information
about COVID-19 through social networks, much of which is reliable but other
contains printed or even false information, as reported by Kouzy et al. (2020) and
Alvarez-Risco et al. (2020b).

Citizen science generates different advantages over conventional science, which
was always limited by the resources for its development. Additionally, it can be
mentioned that the great advantage provided by citizen crowdsourcing is the
obtaining of data that could only be obtained tats way, that is, from the specific
places where the phenomena occur and that can have an almost immediate report and
by the citizens who live in the surroundings; This becomes very valuable when the
report of the same phenomenon is achieved from different parts of the world and for
a long period of time (Younis et al. 2019).

12.4 Crowdsourcing in Public Policy Making

Globally, crowdsourcing is increasingly being used when planning new policies or
wanting to update them by incorporating current aspects that need to be considered.
This ranges from more complex and comprehensive legislation such as a political
constitution to specific regulations such as the WIPO regulation on Artificial Intel-
ligence. Through crowdsourcing, institutions seek to involve citizens in the formu-
lation of policies, knowing that the vision of the citizen will be very different from
the institutional one but at the same time complementary to the policy that must be
formulated. There are several examples of the use of crowdsourcing to formulate
new legislation, such as the case of crowdsourcing applied to the reform of the
Egyptian constitution (Maboudi and Nadi 2016), Iceland (Hudson 2018), Ukraine
(Nikitenko 2020), Brazil (de Lacerda Carelli and de Castro Bittencourt 2020),
Argentina (Gelb et al. 2020) and others.

Specifically, Aitamurto et al. (2017) reported the crowdsourcing that took place in
Finland to generate constitutional changes. Mainly, the participants were men,
educated professionals working full time. Although it was a minority, the women
who participated in the process produced more ideas than the men. The crowd was
motivated by a combination of factors: fulfilling civic duty, deliberating and learning
from peers, changing the law for financial gain, among others. A very relevant aspect
that was reported is that citizens participated even though they did not expect their
contributions to affect the law. Other interesting case of the experience of constitu-
tional reform in Tunisia due to the Arab Spring led to citizens meeting with their
representatives to participate in public deliberation on the constitution and to offer
proposals for the constitution. Statistical analysis of more than 2500 citizen pro-
posals showed that 43% of public proposals were included in the final draft of the
constitution.

The isolation due to the COVID-19 pandemic has generated greater communi-
cation through virtual media, which is why participation when developing new
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policies is increasingly popular. Crowdsourcing in policymaking is an open govern-
ment practice that seeks to involve citizens in democratic processes and infuses
government with transparency at multiple levels. Crowdsourcing means an open call
for anyone to participate in an online task. Crowdsourcing can be applied in various
parts of a policy-making cycle.

Ensuring the quality of the data obtained is a crucial issue in crowdsourcing since,
since it is an open door for any citizen to freely provide data, the option of irrelevant,
false or confusing information can be given. It is here where the principles of
research must be followed that ensure, on the one hand, the quality of the data
collection instruments, as well as the evaluation of the data to validate them
(cleaning process) and to be able to have the final reliable data that serves to the
process of building public policies.

A requirement of the management of the data obtained from crowdsourcing is the
storage of the data obtained after the cleaning process so that the information can be
reviewed by other citizens who did not participate and may have similar opinions.
Also, when you have other legislative reforms, you should have this history of
crowdsourcing that allows you to analyze the ideas previously obtained and add
them with those that are recently collected to achieve a broader and more valuable
source. Likewise, given that current digital media make it easy to recognize who
generates a certain contribution to legislation, it is vital that people are explicitly
recognized in relation to their contribution to the generation of laws in their country,
province or city. Nothing as important as the recognition of the authorities to their
contribution in the normative construction that generates benefits to their citizens.

In this scenario of recognition, it is required that the scientific publications in
which citizens participate by reporting data to researchers, as well as laws that have
the active opinion of interested citizens, mention citizens as part of the intellectual
contribution and which have finally contributed effectively to the generation of new
knowledge. However, to have a broad vision of what can be obtained with
crowdsourcing in the generation of public policies, it is important to know in detail
the uses that have been given for many years to crowdsourcing, especially digital, to
achieve the report, analysis, planning and changes in people’s lives.

Queried SciStarter, an online database of citizen science projects from around the
world with 1553 projects registered. In relation to sustainability, citizen science has
been evidenced in different reports such as Wildschut (2017), Fritz et al. (2019),
Sauermann et al. (2020), Shulla et al. (2020) and Schleicher and Schmidt (2020).

There are different approaches for the reporting of citizens so that they can be
organized in a functional way for decision making. To achieve a comprehensive
report, they can be approached following the approach of Donabedian (1998) of
approach of structure, process and result. Focused on the SDGs and following the
Donabedian approach, crowdsourcing by citizens can contribute accord to SDG
policymaking. Some examples in SDG 1 to 4 can be found in Table 12.1.

Crowdsourcing can be used in policymaking in different levels as ideation,
developing of literature and norms review, ideation, argumentation and deliberation
as Fig. 12.1 shown.
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Table 12.1 Potential contribution of crowdsourcing report in SDG policymaking

Structure Process Outcome

SDG
1

Availability of
anti-poverty
programs

Concrete actions carried
out by anti-poverty
programs

% of people benefited
Level of impact of food and agricul-
ture programs

SDG
2

Availability of
food and agricul-
ture programs

Concrete actions carried
out by food and agricul-
ture programs

% of people are benefited
Level of impact of food and agricul-
ture programs

SDG
3

Infrastructure of
hospitals and
health centers

Availability of medical
appointments and drugs in
pharmacies

% of patients with controlled chronic
diseases

SDG
4

Infrastructure of
schools
Accreditation of
universities

Availability of bachelor
level in schools

% de graduate in schools who con-
tinue students in universities and
technology centers
% of graduate of universities and
technology centers that work in their
professional fields

Fig. 12.1 Process of citizen crowdsourcing for policymaker
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More recently it has been possible to show that crowdsourcing has escalated to
crowdfunding in order to get citizens to formulate and finance their own reform
projects. Finally, we must highlight that due to the use of crowdsourcing, the citizens
are coproducers of public services. Therefore, they can generate the city and the
country that they propose, respect and share.

12.5 Discussion

The participation of people in decision-making in a country is a need that must be
addressed by the authorities. In these times, there are a large number of digital tools
available that make people’s participation much faster and easier. Software such as
From the page, Zooniverse and Crowd consortium allow the texts that are written in
crowdsourcing activities to be more easily transcribed, compiled, processed and
made available to decision makers.

It is also relevant to know that all this effort from citizens to ensure that decision-
making is with their real and constant participation also requires tools to capture the
expressions in audio, for which there are tools such as Audacity that allows to
process the audios of interviews or statements of citizens in an agile way. Likewise,
it is used for the generation of podcasts, which will allow citizens to easily report the
information from a cell phone when new public policies are formulated.

Although Taeihagh (2017) questioned that crowdsourcing is a new tool for
policymaking, there are several countries that have already applied it, but it is still
required that more countries and at different levels achieve citizen participation.
However, state entities also need to apply crowdsourcing internally because in this
way they can gather in the formulation the opinions of the members of the different
institutional levels. In this way, young professionals as well as the most experienced
ones will be able to express their opinions in such a way that their opinions can be
part of the primary proposals.

The current COVID-19 pandemic also needs crowdsourcing since the best
measures and regulations will emerge from the citizens since the intimate needs of
people can be captured; the same is applicable for obtaining new drugs for specific
treatment (Chodera et al. 2020). It is necessary that these crowdsourcing processes
can be maximized with the use of machine learning for processing, being able to
manage large amounts and types of contributions from citizens for the proposal of
new laws (Auerbach et al. 2020).

12.6 Conclusion

Organizations and governments increasingly need to use crowdsourcing so that their
employees and citizens can participate in policy making and feel represented.
Obtaining diverse opinions allows a broad vision of the problems that must be
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solved, so the mission must be not to allow the ideas of the members of an institution
or a country to not be heard. The voice of the members must be at the center of the
formulation of new normative documents. We hope crowdsourcing will grow at the
speed the world needs.
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