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Abstract: The present paper provides empirical evidence of the opportunities and challenges
surrounding green finance (GF), looking at the financial issues that might prevent the investment
decisions of green companies. To this end, we explore the case of Italian biomass producers by
means of a discourse analysis supported by a survey administered to a pool of experts. Although
our findings suggest that GF provides an opportunity for achieving environmentally sustainable
innovation pathways, experts recognize that it does not actually prevent biomass producers from
facing institutional and financial criticalities in funding their investment projects. Such criticalities
include: uncertainty about government policies, the minimal involvement of financial suppliers in
the biomass sector, the short-term orientation of financial instruments and the limited knowledge
of financing options and technical expertise within companies. The results indicate that effective
policy interventions should ensure that objectives are orientated towards the long term with the aim
of reducing the risks perceived by financial institutions in funding biomass producers.

Keywords: green finance; discourse analysis; biomass production; subsides; Italy

1. Introduction

Achieving the goal of a circular economy depends on the creation of an economy where the
“end-of-life” concept is replaced by the option of getting rid of waste through the superior design of
materials, products, systems, and business models [1]. Along with this, the circular economy can be
conceived as an economic model founded on the essential goal of reducing emissions by recurring to
the use of green sources of energy. From this perspective, renewable energy sources (RES) represent
a driving and shaping element towards the clean global economy of the future since they allow to
replace fossil fuels which are blamed for warming the planet. In the framework of RES, in recent
years biomass has been increasingly receiving strong scientific attention as a sustainable energy source,
mainly due to its environmental, economic, and social advantages in terms of large availability within
countries, versatility in energy production, job creation in the biomass-related activities, and waste
reduction consistently with the aims of a circular economy [2,3]. In particular, wood and other solid
biomass are extensively used in conventional thermal generation power plants and are expected to
increase their contribution to the production of energy supply in the coming years [4]. However,
despite the aforementioned strengths, biomass also exhibits a number of weaknesses, mainly due to
the larger amount of CO; emitted compared to other RES as well as higher costs in comparison to
alternatives [5]. As for the photovoltaic, this makes the biomass sector generally dependent upon
mandates and subsidies with the consequence that, in absence of a government support, a financial
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gap in the possibility of producing biomass may arise [6]. In this framework, therefore, the “green
finance” (GF)—the financing of investments that provide environmental benefits in the broader context
of environmentally sustainable development [7,8]—may significantly contribute to guarantee capital
flow in the biomass sector as well as to enhance the sustainability of the overall financial system.
The promising benefits of GF have not yet produced relevant effects within the financial mainstream
due mainly to issues related to: (i) the short-term orientation of the dominant financial sector [9];
and (ii) limited access to capital for green companies, especially small and medium enterprises [10].
These issues can lead to the inadequate flow of capital necessary for green investment strategies
in the biomass production, hindering opportunities for a systemic change to occur. In this context,
increasing the involvement of banks, financial regulators and grassroots organizations in integrating
environmental and social elements within the dominant financial system is crucial for transitioning to
a low carbon economy [11].

Starting from these premises, in the present paper we complement the growing interest in GF by
filling the gap in the literature pertaining to empirical research on the financial constraints faced by
green companies. To this end, we explore the case of Italian biomass producers by means of a discourse
analysis supported by a direct measure of financial criticalities obtained by a survey administered
to a pool of experts in biomass production. In particular, we aim at addressing the following two
research questions: [RQ1] “Which discourses surround GF?” and [RQ2] “What opportunities and
criticalities could GF provide to the biomass production sector?” To this purpose, we employ a two-fold
methodological approach. First, using discourse analysis, we study the language used in the GF debate,
deriving the most relevant discourses, the “ideas, concepts and categories through which meaning
is given to social and physical phenomena, and which is produced and reproduced through an
identifiable set of practices” [12] (p. 67). To this end, we investigate the Italian case, which represents
a relevant framework for our analysis since, in recent years, the Italian financial system has been
characterized by scandals and bankruptcies, making it an arena of extensive discussion and criticism
at the socio-political level. Second, we employ survey-based research with a pool of experts in the field
of biomass production, in order to deepen our understanding of financial criticalities and their related
impact on firms’ investment decisions, focusing on the Italian biomass production sector.

The remainder of the paper is organized as follows: Section 2 explores the theoretical framework;
Section 3 discusses the case study and methodological approach; Section 4 presents the results and
discusses the policy implications; Section 5 concludes the article.

2. Theoretical Framework

The transition towards a low carbon and climate resilient economy requires the investment of
significant economic resources in “green” sectors [13]. The UNEP [14] estimates that the annual
investment necessary to deliver a green economy over the 2010-2050 period will be approximately
2% of global GDP. One of the most relevant features of environmentally sustainable investments
(particularly in clean energy sources and green technologies) is the inclusion of multiple technologies
at different stages of maturity; each of these technologies may require a different type of financing [15].
Moreover, the funding requirements for a sustainability transition may significantly exceed the
capability of the public sector, demanding substantial involvement from private sources of financing
and more tailored use of existing funds [16]. From this perspective, GF plays a critical role in
fostering firms” environmentally sustainable investments, supporting countries to reduce emissions,
de-carbonize economies and adapt to the consequences of climate change [17].

Following Hohne et al. [18], GF can be defined as the whole of “financial investments flowing
into sustainable development projects and initiatives, environmental products, and policies that
encourage the development of a more sustainable economy.” Accordingly, GF is not limited to climate
finance (i.e. the set of financial tools specifically aimed at mitigating greenhouse gas emissions and
adapting to climate change), but includes all financial products and services aimed at a wider range of
environmental objectives, such as industrial pollution control and water, sanitation and biodiversity



Sustainability 2019, 11, 517 3of 14

protection. Moreover, it comprises the “operational” costs of green investment, costs that are generally
not included within the definition of green investment (e.g. project preparation and land acquisition
costs) but can pose relevant financing challenges [19].

GF encompasses numerous financial instruments, such as public funds, venture capital, business
angels, project financing, equity, debt, pension funds and green infrastructure bonds. Many are tailored
to a specific developmental stage of a green project: venture capital is employed with unproven and
untested technologies; project financing is used for mature technologies and green infrastructure
bonds are used in the latter stages of a project (e.g. operational refinancing). A key feature of all GF
instruments is that they make investment and lending decisions according to environmental screening
and risk assessment with the aim of meeting environmental sustainability standards [20]. In other
words, GF takes environmental factors into account throughout the investment and lending decision
making, ex-post monitoring and risk management processes [21]. In this regard, investors should
be driven to green invest for various reasons, including ethical considerations, advantageous return
profiles, legal or regulatory constraints and improved investor reputation [15].

An increasing body of literature [17,22] is devoted to assessing GF effectiveness by investigating
the way in which smaller amounts of finance can be used to enable a sustainability transition. In this
framework, Chaum et al. [23] suggest that GF effectiveness depends on different factors, including the
efficiency of the green project, the sustainability of the funded investment and the transparency of the
decision making processes. However, compared to other types of investment projects, green projects
exhibit a number of case-specific characteristics. First, most produce cash flows and returns in the long
term, only, despite the large upfront investments required [24]. Second, they often show an unattractive
risk/return profile due to the relative immaturity of green industries; this increases the perception
of risk from investors associated with the future evolution of the technologies and markets [13].
Although some green technologies are developing quickly, they are still in the early stages of market
penetration, and this significantly raises the market volatility associated with this kind of investment.
Additionally, the risks for investors are increased by market distortions due to the maturity of
traditional high-emission technologies. Third, green investments are perceived as strongly dependent
upon public support, which is often unpredictable and not transparent. Consequently, political
instability and the uncertainty of the regulatory and policy environment represent an additional risk
for investors [25]. All of these features significantly contribute to reducing the attractiveness of green
investments to many investors, generating a financial gap and reducing the overall funds available
for green projects, especially in small and medium enterprises [26]. In other words, according to the
financial literature, the capital market frictions that arise from green investments increase the cost of
external capital for enterprises that try to finance their investment projects primarily through internal
funds [27]. Therefore, any shortage of internal financial resources makes companies “financially
constrained,” and this prevents them from funding their desired investments [28].

However, the financial literature lacks empirical studies addressing the investment decisions of
green companies, specifically. To the best of our knowledge, only Sica [29] has empirically analyzed
the financial constraints of eco-innovative companies, finding that the financial criticalities of green
enterprises may significantly reduce their likelihood to engage in investment projects. In contrast,
a plethora of studies have investigated the financial problems faced by companies, but with no
specific focus on environmentally sustainable decisions. In this framework, while the existence of
a link between a company’s investment, its innovative performance and the existence of financial
criticalities appears well rooted in the literature, related empirical investigations have produced
unclear results, which mostly seem affected by the proxy employed to measure financial constraints.
In particular, when these have been proxied by means of an indirect measure obtained from secondary
data (especially when amount of cash flow has been used as a proxy of internal funds available),
the results have been quite mixed. Indeed, some studies [30,31] have suggested significant cash
flow sensitivity in companies’ investment decisions, while others [32,33] have provided evidence
of the opposite. In contrast, when financial criticalities have been investigated by employing a
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direct measure (i.e., ad hoc surveys designed to collect companies” views on barriers to funding
their investment projects), the results have seemed to univocally support the existence of financial
constraints hindering firms’ investment behavior. This is true, for instance, for the empirical studies
carried out by Mancusi and Vezzulli [34], Mina et al. [35], Stockdale [36], Silva and Carreira [37],
Campello et al. [38] Savignac [28] and Mohnen et al. [39]. In this article, therefore, we try to fill the gap
in the empirical literature about the financial constraints by employing a direct measure of financial
constraints gathered by a survey administered to a pool of experts in biomass production.

3. Materials and Methods

3.1. Case Study

In this study we analyze the case of the Italian agroforestry biomass sector by investigating the
criticalities that affect the investment decisions of its producers. Agroforestry biomass consists of
agricultural, agro-industrial and forest residues (i.e. any source of solid biomass, excluding renewable
waste). In particular, the country is characterized by a huge amount of agricultural residue from
herbaceous and woody crops, although only a small percentage of this potential is actually converted
into energy [40]. Indeed, most of this biomass is not easily reachable, comes from numerous small farms
and is often employed for other ends, for instance animal feed, fertilizer and household combustion [41].
Similarly, residues from agro-industrial sectors are frequently used for energy production at the same
sites at which they are produced.

Moreover, uncertainty about the profitability of biomass production has mean that the market has
not always been able to supply an optimal level of biomass [42]. As a result, there has been a generally
recognized need for public intervention to correct for market imperfections. Thus, in Italy, biomass
production for energy purposes has been financially supported by a number of public interventions in
the last decade, such as the 2007 and 2008 Financial Laws and the 2007-2013 Programmes for Rural
Development. More specifically, the 2007 Financial Law established that the production and sale of
electricity and heat from renewable agroforestry plants carried out by farmers constitute activities
producing agricultural income, provided that the raw materials come from the property, whereas the
2008 Financial Law established that the production of electricity from plants fueled by biomass and
biogas produced from agricultural activities, livestock and the forestry sector are entitled to Green
Certificates. Finally, the 2007-2013 Programmes for Rural Development allowed direct financing for
the purchase and/or construction of plants not exceeding 1 MW for the production of electricity and
heat from biomass. Additionally, in order to achieve a low carbon economy and to comply with the
objectives of the Investment Plan for Europe, the European Commission has encouraged Member
States to at least double their use of innovative financial instruments in key investment areas under
the 2014-2020 European Structural and Investment (ESI) funds scheme [43,44]. In this framework,
energy-related allocations to Italy are among the highest in the EU, although the amount tailored to
biomass production remains very limited compared to other RES.

In particular, within the ESI thematic objective no. 4 (“Supporting the shift towards a low
carbon economy”), by 2020 Italy plans to benefit from 3245.8 million euros, in terms of grants (87.5%),
repayable grants (4.2%), loans (6%), guarantees (1.4%), equity/venture capital (0.8%), and other
categories of funding (0.1%) [45]. It is worth noting that the ESI funds are affected by the challenges
common to any financial instrument, but involve further problems, such as engaging with new
stakeholders, technical feasibility and the need to increase the acceptability of repayable finance in
this area. Moreover, financial intermediaries have faced some difficulties in implementing financial
instruments set by the ESI funds due to changes in the regulatory framework between programming
periods. In this framework, investigating the criticalities that can hinder the investment decisions of
agroindustry biomass producers can therefore represent a relevant and worthwhile task.
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3.2. Methodology

Looking at the aforementioned theoretical framework, this study tries to address the discussion
using a narrative perspective (i.e. discourse analysis) that recognizes discursive interaction as a
valuable tool to ascertain opinions, ideas and facts concerning the GF debate in Italy. The concept of
discourse has received growing interest in the academic community in the social sciences. Hajer [13],
in his seminal paper on the influence of “acid rain” debate on environmental concerns, defines
discourse as a set of ideas, thoughts and perspectives that shape the overall meaning of physical
phenomena by framing storylines. As stated by Hajer, “storylines are the medium through which actors
try to convince others of their positions, suggest certain practices, and criticize alternatives” [13] (p. 71).
Therefore, actors strive to frame their perspectives using competing storylines that are developed to
relate the content and context of an innovation in order to build consensus [46]. Investigating the
current debate surrounding the greening of the financial system might reveal the most prominent
storylines used to convince public opinion and policy makers with respect to their strategic orientations
towards sector development.

With the aim of answering our research questions, we first isolated the key emerging storylines
within the sustainability debate among financial actors. Subsequently, building on the identified
storylines and using a survey-based methodology, we sought to deepen our understanding about
challenges and criticalities faced by biomass producers in their green investments decisions. Thus,
the research employed a two-step analysis. In the first step, we carried out a deep literature review
starting in the Scopus database (www.scopus.com) to identify published scientific articles on the
topic. In this respect, we paired some anchor keywords (i.e., bio*, green*, and sustainab*) with other
search strings (i.e. “finance”, “biomass producers,” “climate finance,” etc.) to retrieve pertinent
documents in a timeframe ranging from 2010 to 2017. With the aim of integrating this exercise with
additional information from the so-called “grey literature” [47] (i.e., technical reports, fora, guidelines,
websites, etc.), we employed the Google search engine. This analysis enabled us to select more than
500 documents on GF. Successively, through an inspection process of selected documents, a smaller
list of contributions was deemed pertinent for our analysis with a higher prevalence of the grey
literature. Chosen articles were then examined employing the QDAMiner 5.0 software package [48],
which enabled us to perform a qualitative analysis of related narratives that best depicted actors’
perceptions of the topic under investigation.

The second step of our analysis intended to determine the extent to which the storylines revealed
in the first step were perceived reliable in the process of securing GF. To this end, employing
a survey-based research methodology, we exploited experts’ knowledge and considerations to
identify baseline financial issues regarding firms’ decisions to invest in biomass production in
Italy. A preliminary list of actors was identified from the Italian Association Biomass database
(AIEL), which includes companies operating along the wood-energy chain from producers of wood
biofuels (wood, wood chips, pellets) to producers of technologies to transform these biofuels into
heat and energy (stoves, inserts chimney, boilers, cogeneration groups. The association has more of
500 effective members covering different categories: producers and distributors of firewood, pellets
and chips; technology manufacturers (heating and cogeneration systems); designers, installers and
maintenance technicians; energy service company, agricultural and forestry companies, component
manufacturers, consultancy companies, institutions and trade associations. Such database provides
detailed information on the typology of actors (i.e. producer, supplier, distributor, academia, etc.), their
involvement in biomass sector (i.e. forestry, consultancy, trade association, etc.) and related expertise.

In a further stage, drawing on information gathered on websites, technical reports and blogs,
we refined the list by considering only actors with long-term involvement (i.e. more than 10 years)
specifically in the field under investigation. This allowed us to focus on a much smaller number of
members (i.e. 30) which have been contacted for the interview with the intention of representing the
range of actors involved in biomass production (see Table 1). The names and identifying information
of the seven interviewees were anonymized for privacy reasons. Although it might appear a limited
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number of interviews to conduct a solid analysis, given the limited number of actors with a specific
long term involvement in biomass production sector, our sample seems to be adequate for embedding
different perspectives and experiences.

Table 1. Characterization of respondents.

Category Involvement Expertise
R1. Company Forest management Afforestation, reforestation, harvesting, etc.
R2. C F Tt Evaluating forest resources, planning the sustainable use of

- Lompany orest consulting biomass, understanding regeneration potential after wildfire.
R3. C Woodchi ducti First processing of wood for the production of wood chips for

. Company oodchips production biomass solid fuel.

R h X dth . Analysis of the use and protection of natural resources, their

R4. Academia esearch, projects and thematic sustainable use in agriculture, environmental and agricultural

activities in the bio-economy policies and decision making methods.

Long-term involvement within various sections of the
R5. Journalist and blogger Informative services bio-economy supply chain, from feedstock to intermediates,
downstream buyers and suppliers.

R6. Trad . Representing interests along the Technical skills of sustainability practices affecting
6. Trade association wood energy supply chain sector productivity.
R?7. Policy maker Agricultural and forestry policies Long-term involvement in national policy.

Source: Authors’ elaboration.

The survey was based on seven semi-structured interviews conducted by telephone over the
period of April to May 2018, lasting approximately 30 to 50 minutes. Questions adhered to each
respondent’s specific expertise, with some common key questions aimed at assessing the actual
relevance of internal and external barriers to securing green financing, as emerged in the discourse
analysis. Finally, data arising from each interview were triangulated, both by comparing the opinions
and arguments presented in one interview with those of others, as well as relating interview data to
the literature in order to enhance the credibility of the investigation.

4. Results

4.1. Discourse Analysis

The semantic perspectives identified in the discourse analysis broadly rest upon two distinctive
but strictly related storylines concerning the GF debate. In particular, actors struggle towards
content-related discourses to build storylines that recognize, on the one hand, “GF as an opportunity
for sustainable development and innovation” (S51) and, on the other, the “presence of institutional and
financial barriers hindering green investment strategies” (52).

The first storyline (S1) is supported by dedicated actors who are actively involved in green
investments (e.g. ethical banks, monitoring and support service providers, etc.) who innovatively
relate their claims about content (e.g. GF fosters sustainable development) to the analytical context
(e.g. economic downturn, EU policy priorities, environmental awareness, etc.) (see Figure 1).
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ACTORS
Ethical banks, monitoring
and service providers, etc.

4 N (ovmnmpces )

Global attention on GF
- increasing environmental awareness

GF: CLAIMS - sustainability initiatives and events

iy - transitioning to low carbon economy
- pn_'.:mutﬁ rur_al development ral =
- drives green jobs

- high unemployment rate

- firm de-loczlisation

- increasing domestic demand for solid
biomass fuels, bioenergy, etc

- innovative value chains

Policy frameworks

- Increasing EU policy interest

\ _/ Qck of national policy immhemem_/

- ensure environmental protection

- supports social indusions

- provides knowledge for SMEs on the
potential of green investments

- supports long term value generation

STORYLINE (S1)

Figure 1. Process of storyline formation (S1).

Figure 1 elucidates the processes of the first storyline formation. More specifically, actors express
ideas and claims concerning the content of the analysis (i.e. GF) and relate these perspectives to the
real context in which they operate. The legitimization of the first storyline is based upon the potential
capacity of GF to promote rural development, environmental protection, green jobs and, thus, social
inclusion [49]. In this perspective, sustainability criteria (i.e. criteria developed to finance small and
medium sized projects, giving priority to energy saving, green innovations and the creation of local
supply chains - e.g. “Progetto Energia,” Banca Popolare Etica) are considered the appropriate main
priority of the financial sector. Funded companies are thus thought to be organizations whose mission
must be directed towards a responsible profit, meeting the social and environmental aspects identified
within the sustainable development path [50]. It seems that the actors supporting S1 link such claims
to the general context (e.g. the high unemployment rate, innovative value chains) in order to build
legitimacy. Thus, GF might represent a possible way out of the adverse economic conditions that have
affected the country during the last decade, by funding firms’ aptitude to compete and innovate in the
bio-economy [51].

In response, a rival storyline (S2) is advanced by a broad set of actors (e.g. academics, policy
makers, trade associations, etc.) who emphasize the potential presence of adverse circumstances
(internal and external to the business seeking green funding) characterizing the increase of GF in Italy
(see Figure 2).
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ACTORS
Academia, policy makers,
trade associations, ete.

4 N T

External barriers in securing GF
CONTENT CLAIMS - Uncertainty about government policies
GF: - Unsuitability of financial instruments
= is viewed as more risky than traditional - Lack of intra-sectoral networks
financing - Lack of demonstration sites
- lacks experience and information to - Excessive bureaucratization
assess the market performance - Low market demand
- is characterized by stricter lending - Limited sectoral experience of the
policies paotential investors
- produces cash flows and returns only in Internal barriers in securing GF
long-term horizons - Lack of technical expertise
- Limited entrepreneurship
\ / - Insufficient guarantees
= Low level of highly skilled professionals
- Scarce RED

- Limited financial knowledge
STORYLINE (52) \ /

Presence of institutional
and financial barriers
hindering green
investment strategies

Figure 2. Process of storyline formation (S2).

One of the main reasons for the sustainable finance gap is the short-termism of the dominant
financial markets. In particular, promoting sustainability by funding environmentally friendly projects
often requires large upfront investments leading to cash flows and returns only in the long term [24].
This is due to adverse selection, whereby financial intermediators often miss relevant information to
adequately appreciate the technical and market performance of new green projects [20]. This, in turn,
makes GF more risky than traditional financing, thereby constraining the credit available for interested
firms. Actors supporting the second storyline intuitively connect GF to these contextual factors
characterizing small and medium enterprises, both externally (e.g. with respect to the limited sectoral
experience of potential investors) and internally (e.g. with respect to limited entrepreneurship) [7].

4.2. Results from the Questionnaire

The interviews seem to unequivocally support S1 (“GF represents an opportunity for achieving
sustainable development and innovation pathways”). According to the experts, financial actors have
a crucial role to play in achieving the transition to new environmentally sustainable pathways. Due
to their role as capital flow facilitators and innovation financiers, they can significantly contribute
to financing major environmental policy shifts. GF, in particular, is perceived by all respondents
as a pivotal way for green companies to get funded and for Italy’s biomass production sector to
expand. More specifically, the experts from the three companies (R1, R2 and R3) believe that GF
tools allow biomass producers to benefit from easier access to funding than other types of investment.
Moreover, they hold that the possibility to invest in green projects is associated with an increase in
job opportunities in the biomass sector, enabling a win-win solution whereby both environmental
protection and long-term value are guaranteed. The opportunities emerging from our empirical
analysis seem to fall broadly in line with the recent literature. In particular, the relevance of GF
for financing green companies is a key finding of the Deutsche Bundesbank [52], which recognized
the upcoming transition to a low carbon economy as a promising long-term business opportunity.
Similarly, the easier access to green funding relative to other types of investment supports the
results achieved by Clark et al. [53] on the progress and potential of private finance for climate
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and sustainable development. Finally, the contribution of GF to increasing job opportunities is in
line with the findings attained by Bowen and Kuralbayeva [54]. However, despite the recognized
importance of GF for a sustainable transition to occur, biomass producers face a number of barriers at
different levels (institutional, financial, etc.) and are even financially constrained, providing evidence
for S2 (“The presence of institutional and financial barriers seriously hinder the securing of green
investment decisions”).

At an institutional level, four out of seven interviewees declared that uncertainty about
government policies represents the most relevant barrier to investment in the Italian biomass sector.
According to the respondents, policies supporting biomass production should be “certain,” “long-term
oriented,” and surrounded by a “clearly established” regulatory framework. In particular, one
respondent (i.e. R7) declared that the government policies are necessary to correct for market failures
arising from the subsidies that are still provided to traditional fuel producers, which, in the financers’
viewpoint, make investments in the biomass sector uncompetitive. Moreover, R4 recognized a further
institutional barrier in the lack of any policy intervention to support the commercialization of new
technologies in the biomass sector.

At a financial level, six out of seven respondents believed that the most relevant barrier
surrounding biomass production in Italy is represented by the potential financial suppliers who
are not sufficiently engaged with the sector. Another recognized criticality is the different expected
returns of financial suppliers relative to the companies’ business goals, followed by the type of
finance, which is often not tailored to small-scale investment needs. These problems also relate to the
different time horizons of short-term investment and risk performance management versus long-term
environmental risk. Indeed, according to the interviewees, the short-term orientation of most financial
tools does not match the financial needs of biomass producers, who normally look for long-term
sources of finance. This implies higher risk and liquidity premiums, making the projects less viable
from a finance perspective. Moreover, R5 and R6 believe that the lack of knowledge of financing
options and of technical expertise, as perceived by the perspective financiers, represent two additional
barriers to companies seeking funding.

Overall, our results seem to support the narratives surrounding the financial framing conditions
that characterize Italian biomass production summed up in the two key storylines, S1 and S2.
In other words, the pool of experts confirmed the relevance of GF as an opportunity for achieving
environmentally sustainable and innovation pathways, but, at the same time, recognized that this
does not prevent biomass producers from facing institutional and financial barriers in funding their
investment projects that can lead them to be financially constrained.

While—to the best of our knowledge—there is a lack of empirical research on the financial
constraints of green companies, the above results seem to agree with studies that have investigated,
from different perspectives, the financial framework of green investment. In particular, our findings
confirm the results obtained by Rosillo-Calle and Woods [55], who stressed the relevance of capital
and, above all, financial constraints surrounding the biomass sector in hindering the production
of forestry energy crops at a large scale. Similarly, the problem of the short-term orientation of
financial tools not matching the long-term investment needs of companies seems to align with
the outcomes of Falcone et al. [9], who found evidence of a short-term orientation of the GF sector
due mainly to adverse selection in financial markets. Moreover, the different expectations between
financial suppliers and companies about possible investment results is consistent with the findings of
Guilhermino et al. [56], who revealed that the use of forest biomass residues for bioenergy purposes
may be financially unattractive due to low expected profitability, which negatively affected financers’
decisions. Finally, the finding of the relevance of knowledge about financing options and the technical
aspects of production supports the findings achieved by Mazzucato and Semieniuk [57] in their study
of the way in which financial actors differ in their decisions about funding the green sector.
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4.3. Discussion and Policy Implications

Turning back to our first research question (RQ1), our findings show that the discourses
surrounding GF give rise to two rival storylines emphasizing, respectively, the opportunity for
sustainable development and firm innovation and the presence of institutional and financial barriers
hindering green investment. Looking at our second research question (RQ2), the results allow us to
identify opportunities and criticalities affecting the biomass production sector, which are summarized
in Table 2.

Table 2. Overview of opportunities and criticalities affecting GF in Italy.

OPPORTUNITIES CRITICALITIES

Institutional
e Uncertainty about government policies.
e Lack of policy intervention to support the
commercialization of new biomass technologies.
Financial
o Financial suppliers are not engaged with biomass.
e Expected returns of financial suppliers differ from the
company’s business goals.
e Short-term orientation of financial tools does not match
e Increase in job opportunities in the entire biomass sector. long-term investment needs.
e Lack of knowledge of financing options and of technical
expertise in biomass producers, as perceived by financiers.

e Pivotal way for green companies to get funded and for the
biomass production sector to expand.

e Easier access to funding than other types of investment for
rural development.

Source: authors’ elaboration.

Our results provide a comprehensive overview of the role of GF in the biomass production sector,
offering useful insights for policy making. With regard to institutional criticalities, a tailored policy
intervention should be implemented with the aim of ensuring a long-term orientation of objectives and
a high degree of certainty and clarity of the regulatory framework. This could limit market distortions
and make biomass more competitive with other energy sources, thereby reducing the risks perceived
by financiers in funding biomass producers. Moreover, with the aim of accounting for financial
criticalities, policy actions should be directed to increase the economic and financial sustainability of
environmental projects. This could be pursued by fostering stronger collaboration among stakeholders
involved in biomass production in order to speed up green-oriented financial initiatives and their
related dissemination. At the same time, policy makers should encourage the long-term orientation
of GF instruments by means of the active involvement of national institutional actors, who can play
a key role in de-risking the private sector, leading the way to new technological opportunities [58].
Furthermore, in order to deal with the limited knowledge of financing options and technical expertise
within companies, entrepreneurship programs tailored to GF, training courses for professionals and
workers and a general reduction in bureaucratic administration could be implemented [59]. Finally,
policy intervention could also be directed towards the exploitation of GF opportunities for the biomass
production sector. For example, following the recent US experience (i.e., SIPPRA - Social Impact
Partnerships to Pay for Results Act.), national legislation could unlock substantial new funding for
social, health and environmental programs. This has already been achieved by the Environmental
Impact Bonds, which rely upon private capital to achieve effective environmental goals and repay
investors in a “pay for success transaction for outcomes” scheme. This policy strategy is part of a
broader and growing trend towards evidence-based policy making.

5. Conclusions

To successfully manage societal challenges (i.e. climate change, resource depletion, etc.) that
involve a sustainability transition, the implementation of a green agenda incorporating GF is needed at
both national and international levels. This requires open and sustained debate in each country about
the opportunities, bottlenecks and priorities of GF for national action. In this framework, the present
paper has analyzed the opportunities and criticalities affecting GF by investigating the extent to which
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they might hinder the investment decisions of Italian agroforestry biomass producers. To this end, we
carried out a two-step research design. First, by means of discourse analysis, we identified the relevant
storylines surrounding the GF debate in Italy. Then, through semi-structured interviews with a pool
of biomass experts, we assessed the extent to which these storylines are perceived as reliable in the
process of securing GF. Our findings show that GF actors seem to draw together content-related claims
to form storylines that consider GF an opportunity for sustainable development and innovation (51);
however, they also recognize the presence of institutional and financial barriers hindering companies’
green investment strategies (52). According to the interviewees, both storylines are reliable and provide
a comprehensive overview of current processes of securing GF in Italy. More specifically, experts
believe that, in facilitating the financing of green investments, GF provides a win-win solution wherein
both environmental protection and long-term value (in terms of companies’ innovative performance,
increased job opportunities, social inclusion, etc.) are guaranteed. However, experts also recognize the
existence of several institutional and financial criticalities that hamper opportunities for companies’
green projects to receive funding. In particular: (i) uncertainty about government policies; (ii) limited
policy support for the commercialization of new technologies; (iii) scarce involvement of financial
suppliers in the biomass sector; (iv) different expected returns of financial suppliers compared to
companies’ business goals; (v) finance not being tailored to small-scale investment needs; (vi) the
short-term orientation of financial instruments; and (vii) limited knowledge of financing options
and technical expertise within companies. It is worth noting that criticalities (i) and (ii) relate to the
institutional context, criticalities (iii) through (vi) relate to the current GF system and criticality (vii)
relates to companies’ internal characteristics.

The main limitation of this study concerns the qualitative characterization of the empirical analysis.
While our two-step methodological approach represents a valuable tool for policy design, it may be
unsuitable for policy engineering, since it does not allow for quantitative assessment of the policies
that should be implemented.

Our methodological technique and findings provide insights for further investigations aimed
at exploring the criticalities surrounding GF from different perspectives, for instance, from the
perspectives of other sectors within the green industry at different geographical dimensions.
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