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Green New Deal (GND) policies are proposed to tackle the climate emergency. These

policies focus on driving climate innovation through unprecedented financial policy levers.

However, while the macro-level financing dynamics are clear, the influence of niche level

dynamics of sustainable innovation financing remain unexplored within these policy settings.

Through the context of the European Green Deal and a focus on the agri-tech start-up sector

in the Netherlands, we identify factors likely to reduce the efficacy of these policies from an

innovation management perspective—such as project matching issues, socio-ethical factors

or the characteristics of agri-food climate innovations. We go on to conceptualise that these

challenges represent a range of asymmetries—from classic information asymmetries to less

common value and objective asymmetries—between climate innovators and private investors

and financers. Many remedies for asymmetries involve costs, likely to further inhibit the

efficacy of the European Green Deal and similar policies. A partnering approach is proposed,

where the non-financial resources of incumbent actors are harnessed and leveraged to

enhance climate innovation performance.
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Introduction

Green New Deal approaches emerged in the wake of the
2008 financial crisis and have been gaining traction
from the United States to China as a response to the

climate crisis (European Commission, 2019; Jacobson et al.,
2015; Pettifor, 2019). At their core, Green New Deal (or alter-
natively Green Deal) approaches seek drastic reductions in
greenhouse gas emissions with time sensitive targets to protect
and restore ecosystems (Jacobson and Delucchi, 2009). These
policies argue for high levels of state intervention to stimulate
the required climate orientated transition, especially within
carbon intensive sectors. State intervention focuses on enhan-
cing capital flows to priority sectors, through public and private
investment. In line with these ideas, the EU announced a
‘European Green Deal’ in late 2019, with the aim of climate
neutrality by 2050 (European Commission, 2020b). This will
involve the development of climate-oriented technological
innovations, from idea generation, and demonstration, through
to diffusion and mobilisation.

Transition theories offer a valuable perspective for the changes
that are needed for the European Green Deal and similar
approaches to achieve their goals. The Multi-level perspective
(MLP), for instance, highlights how new, radical and path-
breaking technological innovations—needed to tackle the climate
crises—emerge in protected niches, and if successful, make their
way to the regime, which represents the mainstream or status quo
(Geels and Schot, 2007, 2010). The regime can be influenced by
high level trends that occur above, in the ‘Landscape’. For a
technology to ‘break through’ into a regime, either the niche must
adjust to better align with the existing regime—‘fit and con-
form’—or the regime changes to better align with the niche,
where key aspects of the niche (i.e., new norms) are transferred to
the regime—termed ‘stretch and transform’ (Lauber and
Jacobsson, 2016; Smith and Raven, 2012).

Sustainability transitions, such as the one sought through the
European Green Deal, are influenced by many factors, including
policy, the stance of incumbent actors, or niche-regime interac-
tions (Geels and Schot, 2010). It is argued that a core constraint
for current climate innovations is insufficient levels of innovation
financing at the niche level (Cecere et al., 2018). Financing plays a
key role in deciding which technologies are successful and able to
make the jump from niche to regime diffusion (Dosi, 1990).
Innovations face two particularly challenging moments in terms
of financing—known as valleys of death—including the move
from demonstration to commercialisation and then again when
scaling towards widespread usage (Karltorp, 2016; Nemet et al.,
2018).

We already know that sustainable innovations, including cli-
mate orientated innovations, are treated differently by investors,
for example, due to their pro-environmental and pro-social goals,
which go beyond standard economic aims (Cillo et al., 2019). Yet
given the role of financing in sustainability transitions, it is
somewhat of a blind spot in transitions research and theory, with
only limited sector specific research (for instance on the renew-
able energy transition). For example, research has previously
explored regime niche interactions and how State Investment
Banks can enhance financing (Geddes and Schmidt, 2020). This
lack of knowledge could have implications for European Green
Deal and similar policies.

In this research we seek to fill the knowledge gap of how niche
level dynamics will affect the efficacy of the European Green Deal
by researching the case of innovation financing of agri-tech start-
ups. Research on the European Green Deal from an economic,
policy and governance perspective is evident, however, we take an
innovation management perspective to shed new light on key

factors and dynamics. In doing so, we answer the research
question: How are niche level financing dynamics likely to impact
the efficacy of the European Green Deal. Identifying and ana-
lysing these dynamics will improve the management and design
of Green New Deal style policies. We take a sectoral focus,
exploring the issues within the context of the European agri-food
sector, and in doing so expand existing research on transitions
theory and financing to a new sector (i.e., Geddes and Schmidt,
2020).

The European Green Deal and the agri-food sector
The European Green Deal commitment to develop a carbon
neutral economy has major implications for the agri-food sec-
tor (Climate-KIC, 2020), such as shifting to an organic-based
circular economy, reducing chemical pesticide usage, and
improving animal welfare. This transition to a sustainable food
system will be tackled through, on the one hand, innovation
and research drivers, and on the other, advisory and knowledge
support services aimed across the value chain. As such, inno-
vation plays a core role in this sustainability transition through
investment in modernisation, digitalisation and optimisation
efforts, the scale of which is likely to strain current financial
sources. Moreover, this is where the European Green Deal (as
with other Green New Deal style policies) targets much of its
fire power.

The European Green Deal seeks to change how the financial
system (regime) allocates capital and manages (green) invest-
ments for innovative projects and businesses (Akcigit and Kerr,
2018; Barbier, 2010; Kerr and Nanda, 2014; Pettifor, 2019).
These policies try to encourage investment strategies that
internalise environmental costs as financial risks, as opposed to
externalising these risks, which is the standard approach for
most financing strategies. Investment strategies must also
overcome the ‘tragedy of the horizon’, better aligning long-term
climate challenges with the often short-term approaches of
investors and financial policymakers (Carney, 2015). These
issues are tackled through de-risking, securitisation and hed-
ging techniques (European Commission, 2020b; World Bank,
2018), all designed1 to release and harness private funds and
resources (Herics et al., 2018). At the micro level, this means
investors will have to incorporate additional non-economic
criteria into investment decisions, and invest in different types
of projects, incorporating climate change and additional socio-
ethical objectives, to an unprecedented degree. While many of
the macro and meso (regime) level processes of the European
Green Deal are clear—focusing on de-risking and leveraging
private funds—niche level factors, such as transaction cost
effects and the behavioural impacts on climate innovators and
financial institutions, are less understood, which raises ques-
tions for policy efficacy.

Innovation and its financing for the climate crisis
Innovation activities are predominantly carried out at the
niche level within networks of individual firms. Many inno-
vation and commercialisation activities are undertaken by
start-up companies, due to their innovativeness, flexibility, and
their high-risk appetites (Loorbach andand Wijsman, 2013;
UNECE, 2016). These firms are typically financed through debt
financing, often through commercial banks, soft loans from
governments, or equity funding through venture capital and
informal investments (Marlow and Patton, 2005). This has
provided insufficient financing to unlock the potential of these
firms to meaningfully help tackle the climate crisis. Agri-food
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climate innovations have to a large extent only had access to
niche financial markets and specialist investors (Bergset, 2015),
as mainstream financial markets are set up to assess and serve
orthodox, economically focused start-ups and projects (Gast
et al., 2017).

There are several explanations for why climate innovations are
assessed differently to ‘normal’ innovations within the current
growth orientated neo-classical regime. For instance, some
explanations focus on issues faced by investors. As part of the
regime, they lack the expert knowledge needed to assess novel
climate innovations, which increases transaction costs, making
these investments relatively more expensive and riskier, reducing
their attractiveness (Mazzucato, 2013). The problem here, is that
the longer time frames needed for sustainable innovation are
incompatible with the demand for short-term returns by venture
capital. Larger innovating firms overcome these issues by falling
back on their established balance sheets, yet it is the smaller start-
ups that are likely to come up with the needed innovations.
Demand side factors are also observable. It has been found that
many ‘green’ start-ups have poor knowledge and awareness of
investor requirements and of the financial markets in general
(Bergset, 2018). The ‘mission’ climate innovations seek to address
is argued to be different from those of the past, also (Mazzucato
and Penna, 2016). Putting a man on the moon had a clearer
technological need and demand compared to the technological
and wider system innovations needed to reduce carbon emissions
and tackle climate change. The required technological solutions
are likely to require long-term commitments and will be devel-
oped during continued technological and institutional change.

By taking a MLP perspective, Geddes and Schmidt (2020),
highlight factors that impact the interaction between niche level
innovation actors and financial actors within the regime. Overall,
they found a range of reasons for why financial flows to sus-
tainable niches were limited. They identified factors known pre-
viously, such as risk levels, transaction size and knowledge levels.
They also highlighted that the absence of an industry network,
such as supply chain partners, manufacturers, or insurers as
relevant. Most interestingly, they explored how interventions by
State Investment Banks could help enhance financing, such as
industry coordination, de-risking, capital aggregation and edu-
cation of both financiers and entrepreneurs. While this research is
informative it did not explicitly consider the dynamics operating
within the context of Green New Deal style policies, such as the
European Green Deal.

In this article we build upon previous research exploring sus-
tainability transitions and financing to provide more detail on key
niche level factors likely to influence European Green Deal effi-
cacy, and what additional measures could be needed to enhance
the impact and likelihood of success of these types of policies. The
research is based on unique access to 17 financial experts with
knowledge and experience of financing agri-food climate inno-
vations in the Netherlands, and covers the whole innovation
process, from ideation through to commercialisation.

Methods
For this study, we took a qualitative and inductive approach for
several reasons. Firstly, the question of how sustainability
transition financing operates at the niche level of innovation
management for transitions studies is understudied, requiring
exploratory research and a flexible research approach. While
the topic of ‘green’ innovation financing and start-ups is cov-
ered in the literature, this is all within the current ‘status quo’
context, where the financing of these types of projects is limited
to specialist investors. Our question concerns the implications
of the application of a European Green Deal where de-risking,

securitisation and hedging techniques increase the flow of
financing to the niche level.

Secondly, our questions have a ‘how’ and ‘why’ focus. How will
increased financing at the niche level work and why? And how
can the efficacy of these types of policies be enhanced through an
understanding of niche level dynamics. These types of questions
are not easily answered through surveys or modelling, given the
number of potential variables and the uncertainty. Instead, we
rely on the use of a combination of expert knowledge and opi-
nion, collected through interviews as well as secondary data
sources, providing rich data from a wide variety of different
perspectives, on both the demand and supply side of innovation
and start-up financing.

Case selection. To explore our question of niche level financing
dynamics and their impact of the efficacy of the European
Green Deal, we focus on the case of ‘agri-tech’ start-ups in the
Netherlands. We explore the Dutch agri-tech start-up sector as
a case with both typical and extreme elements (Seawright and
Gerring, 2008). At a European sectoral level, like many other
sectors, the development and diffusion of technological inno-
vations is expected to play a key role the in agri-food industry’s
contribution towards the aims of the European Green Deal—a
climate neutral continent (European Commission, 2020a; Sea-
wright and Gerring, 2008). As in other sectors, financing is
identified as a key barrier to the development and diffusion of
agri-tech innovations for sustainability within Europe at both
the organisational and systems level (Long et al., 2016, 2019).
Financing challenges are particularly pertinent for the start-ups
most likely to develop the needed agri-tech innovations, due to
a generally unsympathetic ‘financing regime’ (fi-compass,
2020). In this sense, our case is one that requires a substantial
sustainability transition, where technological innovation will
play a key role, and where financing challenges exist. As such,
the agri-tech start-ups operating in the agri-food sector repre-
sent a set of typical challenges and have a good theoretical fit,
incorporating key factors and dynamics (Seawright and
Gerring, 2008).

Agri-food is a priority sector in the European Green Deal
due to its high economic, societal, and environmental impacts.
We explore the implications and efficacy of a European level
policy—the European Green Deal—which will be applied
in some ways by individual nation states through the Common
Agricultural Policy (CAP). The CAP will apply the European
Green Deal via the ‘Farm to Fork’ strategy, which focuses
on sustainable food production, sustainable food processing
and distribution, sustainable food consumption, food loss and
waste prevention (European Commission, 2020a). At the
public level, a focus on the Netherlands highlights an
advanced agri-food and agri-tech innovation sector—where
any financing or innovation challenges would be expected to
be found in other contexts. Additionally, the design of the
European Green Deal, which also seeks to influence and
encourage private financing at a supra-national level through
de-risking, leveraging and transparency policies (Government
of the Netherlands, 2019), means national level dynamics are
only somewhat applicable in terms of financing flows. Overall,
we see a range of national characteristics in terms of the sector
and its innovation capabilities, which represent a somewhat
atypical and best-case scenario, accompanied with European
level sector and financial regime factors, that are more typical.

Data collection. Our data was collected during 2016—2018 from
both entrepreneurs attempting to launch agri-food climate
innovations as well as a range of financial experts (see table).
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No. Interviewee Type
R1. Impact orientated Venture Capitalist

Fund Partner
Face-to-face

R2. Banker and Researcher Face-to-face
R3. Institutional Investor Investment Vehicle Telephone
R4. Financing Expert/ Academic Face-to-face
R5. Investment Management Telephone
R6. Impact orientated Venture Capitalist

Fund Partner
Face-to-face

R7. Specialist sustainability bank – Head of
investing

Face-to-face

R8. Start-up Incubator Manager Face-to-face
R9. Financing Expert/ Academic Telephone
R10. Pensions Industry expert and Academic Telephone
R11. Financing Expert/Academic Face-to-face
R12. Financing Expert/Academic Face-to-face
R13. Investor Trade Association Analyst Telephone
R14. Regional Development Agency Asset

Manager
Telephone

R15. Sustainable Innovation Fund Associate Face-to-face
R16. Alternative Financing Organisation

Chairman
Telephone

R17. National Development Bank Senior
Specialist

Telephone

All those interviewed were located within the Netherlands.
While based in the Netherlands, most participants were involved in
projects across Europe, enabling us to capture dynamics beyond
the particular national context. These participants were selected
based on their expertise and knowledge and included practicing
investors and financiers covering a range of perspectives, experts,
as well as climate entrepreneurs. Participants were identified
through internet searches, and approached via email or telephone
for an interview. All interviewees provided informed consent when
participating in the study. This was facilitated via the provision of
information sheets that outlined their rights and responsibilities as
research participants and was followed by a requirement to sign
consent forms, in line with research ethics norms.

The interviews covered (1) the background and orientation of
the interviewee, (2) their perspective on climate issues and socio-
ethical factors and how they impacted financial and investment
decisions, (3) the extent to which these factors could be taken into
account in investment decisions and processes, (4) what would be
needed for financiers and investors to play a greater role in
climate innovation, and (5) the responsibilities of other systems
actors. On average each interview lasted about 50 minutes. The
interviews were then transcribed and coded by the first author.

We collected data until data saturation was reached, in line
with the qualitative research approach (Corbin and Strauss,
1990); further, as our sample contained a diversity of respondents
(a heterogenous group) a guide of around 20 interviews are
thought to be necessary for data saturation (Morse, 1994). As our
number is within this guidance, we are confident that the number
of interviews was sufficient to justify the conclusions we reach.

Data analysis. Data analysis started with the production of the
interview transcripts. Based on the reviewed literature and con-
cepts, we sought to identify key factors operating at the level of
niches within a MLP perspective, that were likely to impact the
efficacy of Green New Deal type policies, such as the European
Green Deal. To do this, we took an inductive approach, where the
transcripts were read and any mentions of factors relevant to
niche level dynamics being noted and codes assigned (Corbin and
Strauss, 1990). These gradually formed the 1st order codes shown,
and through an iterative process of trying to identify similarities

and differences within the initial codes, the 1st order codes were
further refined. The coding process started as a ‘data’ led process,
allowing the informant and expert content to lead, maintaining
the ‘voice’ of the interviewee’s knowledge and experience. Fol-
lowing the development of the codes, concepts were developed to
represent the factors that we identify as impacting the efficacy of
Green Deal style policies. Triangulation was attempted where
possible, using grey literature and internet searches, to gain
additional understanding.

For example, a key theme picked up within the interviews was a
noted frustration by many investors that while they often had
capital to invest, a challenge lay in finding enough projects of
sufficient quality to invest in. In several interviews, the respondents
highlighted issues around both quantity and quality, with low levels
of viability and commercialisation potential. As shown in Fig. 1,
these two issues around levels of viability and commercialisation
potential were formed into two separate codes. Through the above
noted iteration process to refine and create mutually exclusive
themes, these two codes formed the theme ‘poor venture supply’.

Results
We explore how a range of niche level factors are likely to affect the
efficacy of the European Green Deal for the agri-food sector. We
identify dynamics operating at the niche level, interacting with
financiers within the regime. We assert that these factors will
impact the ability of the European Green Deal and similar policies
to meet their targets. We examine each theme individually below.

Project matching. A key challenge was the matching of inno-
vation projects with investors. Investors often look for specific
project profiles or niches. Agri-food climate innovations con-
stitute a new emerging sector where investor networks are still
developing. Our data indicated barriers related to project
matching. While some existing specialist investors play a facil-
itative role, however, there are questions over whether they have
the capacity needed within a European Green Deal context:

That is why there is a whole eco-system of VC and private
equity firms that help the institutional investors to get
involved in such small innovation projects (R3).

Additional facilitation and coordination could be required as
financing for agri-food climate innovation is ramped up.

Information flows and metrics. The nature of niches and
emergent technological innovations highlighted the issue of
information flows between potential investors and innovators,
creating another type of matching issue, relating to both financial
and climate performance information.

Agri-food climate innovations are often radical in nature,
creating uncertainties and ambiguities, making the gathering of
information difficult. Even where an innovator ‘claims’ particular
climate performance, it can be difficult to objectify for investors
and users, especially as agri-food innovations often require several
‘seasons’ in which to establish claims. This type of information is
different to the standard financial reporting figures often used to
make investment decisions. This raises due diligence and
information provision costs:

But in practice, it is sometimes not clear cut—sometimes
we don’t know what the company does exactly, sometimes
we don’t know what the consequences of their actions will
be— which is very common. They often will not know
themselves! (R7)

While information is harder to obtain, due to novelties, it is
also harder to understand and interpret given a lack of available
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and standard metrics. Assessing potential climate impact is no
simple task, as noted by a specialist VC company:

We find it very difficult to calculate [impact] it and to
monitor. I sometimes think but maybe it’s not correct, it is
easier to talk labour than to talk environmental
impacts…. (R1)

Even specialist investors often have to rely on external experts,
for instance, through impact committees:

Every investment we do, we have to get an advise of our
impact committee which is with [variety of academic and
third sector institutions] (R8)

Poor venture supply. Our data indicated that there was an overall
poor venture and project supply, in terms of both quantity and
quality. For example, one respondent highlighted how as an
investor with strict ‘deep green’ requirements, they often found
too few projects with the combination of climate impact and
financial viability.

We have a problem in our business model in the sense that
it is difficult to get the right projects for the deposits that we
have. There is too much money coming in, from people
interested in sustainability, and too few projects… The
business plans are often not that good. Often, they have no
clients—they are beautiful plans, but with no clients. They
are too expensive, have no real value proposition, and so
on, so, we won’t finance it. (R7)

One reason for the low supply of projects was the limited levels
of entrepreneurial competencies needed to commercialise the
innovations. VC often counter this by requiring that a
professional manager be involved. This enhances professionalism
and helps counter information asymmetry issues and principal
agent problems for the investors. However, it also involves
additional costs, affecting the return-on-investment equation.

This highlights a need for the European Green Deal and similar
type approaches to also focus on improving innovation and

venture supply, ensuring minimum impact standards, linking to
the issue of metrics above, ensuring a sufficient quality in terms of
market viability and potential.

Socio-ethical risks. Socio-ethical risks emerged as potentially
influential because agri-food climate innovations interact with
and influence the environment and society. Socio-ethical risks
covered ethical issues such as data privacy and governance,
through to societal questions concerned with animal welfare, all
of which can impact the pace of commercialisation and diffusion.
This means additional factors must be taken into account and
managed:

It’s a technology that really could help feed the world. But if
you mess up the communication, and don’t take other
stakeholders into account and their perspective, you’ll be
seen as the next Monsanto. (R6)

Typically, what we do, is that we look at the key risks and
again I say the public perception and regulation can have a
major impact on the success of some businesses. CRISPR
example would be like this. So, if it goes in the wrong
direction, then the investment won’t be so successful. (R6)

In addition, the aim to contribute to the sustainability
transition can create potential value-asymmetries for investors,
who focus on return on investment. Investors may seek to trade a
reduced climate impact for improved economic returns. This
introduces a further set of factors investors must consider when
making investment decisions for agri-food climate innovation.
The agri-food and biotech sector may be ahead of the game in
this regard, as investors are already engaging with these issues and
learning to take socio-ethical issues into account and make
judgements accordingly.

So, there are big normative pressures operating alongside
other factors. You need a licence to act— and that moral
pressure also applies in the agri-food sector. You are
tapping so low into Maslow, it is about health and food, it’s
the future of the children. (R8)

• Inability of suited innovators and investors to find each other
• Size of innova�on projects inconsistent with investor demands    

• Too few viable green innova�on ventures for demand
• Poor quality of business and commercialisa�on poten�al

1st order codes 2nd order themes 

Project 
Matching

Poor venture 
supply

• Lack of clarity on defini�on of green innova�ons 
• Difficul�es and challenges in measurement of impacts
• Costs of obtaining informa�on, due diligence, and ensuring appropriate 

conduct by innovators

Informa�on 
flows and 
metrics 

• Moral licence to operate influences choice and management of projects
• Expanding investor role and responsibility in rela�on to socio-ethical issues 
• Enhanced risks of failure/ non-adop�on due to societal externali�es 

• Long development �mes of agri-food innova�ons 
• Capital intensive nature of many green innova�ons 
• Length of innova�on and commercialisa�on stage compilates investment 

decision �mings 

Socio-ethical 
risks

Agri-food 
innova�on 

characteris�cs 

• Degree of coopera�on and pre-compe��ve collabora�on 
• Links between industry compe�tors 
• Prac�ce of investor involvement in innova�on and venture management 
• Influence of investor on innova�on trajectory 

Agri-food 
sector norms

Fig. 1 Overview of Results. This figure highlights the 1st order codes that emerged through the data analysis and the subsequent 2nd order themes.
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Agri-food innovation characteristics. The nature of the devel-
opment process of many agri-food climate innovations could also
present problems. For instance, these types of innovations often
have long development times, in line with other green innova-
tions, which affect the economics of investment decisions and
associated risks.

The clean-tech start’s usually take a long time to
development, which means they are high risk. So, they
have technology risk, but also the risk of a technology being
accepted into society. You need very deep pockets—there is
a lot of capital needed. (R12)

Yeah, you say it reduces the risk. I’m convinced of that. But
it’s a long-term investment, and that is always difficult.
They are often very hard to prove—you often need to be an
expert to prove it and understand it. And your short-term
revenues are probably going to be lower as a result. So, the
ROI is over a longer term—and costs come before the
benefits. Which also reduces short-term revenues—people
do work well over long time scales. (R11)

Many agri-food climate innovations aim beyond simple
replacement by renewables, impacting markets, supply chains
and even wider systems, which can create additional uncertainties
and complexities, placing additional requirements onto investors.

Agri-food sector norms. Finally, the specific sector that agri-food
climate innovations occur within are also likely to influence niche
level dynamics. For instance, some sectors, as noted above, are
more used to collaborative working and co-creation approaches,
effecting how innovation is carried out and how different actors
operate.

The time scale attracts certain types of investors. And this
attracts a certain business culture. It is key. This is a sectoral
and cultural issue. But there is also a totally different way of
doing business in Europe. The management models
contrast—between Europe versus Anglo-Saxon. Big busi-
nesses act differently. (R8)

Discussion and conclusions
The identification of insufficient levels of innovation financing as
a key barrier to tackling the climate emergency is a key rationale
behind the European Green Deal and similar policies. Techniques
such as systematic leveraging as well as de-risking via secur-
itisation and hedging techniques are proposed to enable the
unlocking of private sources of investment that can then be
channelled towards climate orientated innovations. This policy
vision and its corresponding levers originate from a high, systems
level perspective and focuses on enabling regime actors (finan-
ciers) to reorientate and redirect capital to agri-food climate
innovations. While aspects of the policy aim at deployment,
innovation development, from ideation through to commercia-
lisation, is also signalled as playing a key role (European
Commission, 2020b), which indicates innovation niches have an
important part to play.

We focus our analysis on a lower level of the system—niches—
and in doing so highlight factors that potentially impact the
efficacy of Green New Deal style policies. We identify factors that
are likely to reduce policy efficacy as well as those factors that
may support Green New Deal policy efforts. By identifying these
factors, operating at the niche level of innovation financing, we
seek to contribute to the debate on the European Green Deal and
similar policies in economies such as the US and China. We in
effect seek to add a niche level of detail, which is currently not

thoroughly covered in transitions literature nor in the policy
debate around the European Green Deal. In the following section,
we explore how current theoretical understanding of sustain-
ability transitions and investment dynamics can provide addi-
tional insights to our results, after which, we provide
recommendations and discuss limitations.

Multiple asymmetries and their affects. Many of our results
indicate that asymmetries present key challenges for the
European Green Deal and similar style policies. The role of
information asymmetry is well established in investment and
financing literature, via transaction cost economics (Nayyar,
1990). It has also previously been explored as a reason
for why green innovations, like agri-food climate innovations,
seem to receive an unfavourable assessment by investors even
where projects provide sufficient returns on investment
(Bergset, 2018).

Our analysis identifies asymmetry issues likely to impact green
recoveries and European Green Deal type approaches seeking to
spur climate innovation. Previous research on niche to regime
financing dynamics identify some similar issues, including levels
of acceptable risk, transaction size, knowledge and heuristics, and
industry network (Geddes and Schmidt, 2020). The issues
identified through our results in terms of project matching,
information flows and metrics, socio-ethical risks, and sectoral
dynamics all have aspects that can be linked to asymmetry
dynamics and mismatches, related to classic information
asymmetries (Akcigit and Kerr, 2018; Bergset, 2018; Kerr and
Nanda, 2014), and less common position, value or objective
asymmetries. Objectives and values-based asymmetries operate
due to the tension between obtaining a financial return on
investment versus generating climate impact look much like
principle agent issues (Jensen and Meckling, 1979). Information
asymmetries can act to make this worse, veiling the innovators or
entrepreneurs’ motives to collaborate or seek financing (Blok,
2018). Indeed, many climate innovators are likely to take on
sustainable entrepreneurial characteristics, seeking to develop
more than narrow economic value, but environmental, or climate
value, as well.

Moving beyond asymmetries. Even with these asymmetries,
some financing does reach agri-food climate innovation niches
—just an insufficient amount to achieve current targets. Why do
investors still finance such projects? This is explained through
behavioural theories and the impact of extra-financial motiva-
tions, such as ‘warm glow’ explanations (Andreoni, 1990), the
influence of stakeholders and society (Bonnet and Wirtz, 2011),
or because investors may actually be ‘satisficers’, rather than
‘optimisers’ as usually assumed (Gilad et al., 1984). Specialist
investors partly overcome the barriers we identify by having
extra-financial objectives—which are often to have a wider,
extra-financial, climate impact. These specialist investors are
often financed by public or non-profit institutions. One example
we found was the practice of universities funding VC to invest in
the research and innovations coming out of their own labs.
Within these contexts, the regime actors can be seen to be
aligning more closely with niche norms and characteristics,
and in this sense are taking on a ‘stretch and transform’ type
adjustment where rules and institutions are adjusted to
suit the innovation niche (Geddes and Schmidt, 2020; Smith and
Raven, 2012).

Our results indicate the existence of multiple financial regimes.
Geddes and Schmidt (2020) conceptualised the financial
regime as a regime within itself, interacting with other regimes,
such as industry or technological regimes. Our results can be
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conceptualised as indicating the existence of two or more
financial regimes —one aligned to other ‘mainstream’ regime
actors, and a smaller more specialist financial regime orientated
towards climate innovation niches. The niche orientated financial
regime already closes the gap to the niche through ‘stretch and
transform’ approaches. These included strategies such as the use
of external expert boards, assurance, or by narrowing the types of
projects they consider to those with which they have expertise
and knowledge (Cuadrado-Ballesteros et al., 2017). However, the
results category ‘information flows and metrics issues’ highlights
how these issues are still prevalent and likely to impact an
expansion or mainstreaming of efforts, which still implies costs,
reducing return on investment.

While our analysis finds examples where the issues we identify
are overcome, conventional financing theory still highlights that
profit-maximising investors will be unwilling to compromise their
economic return on investment, and will see climate impact as an
unnecessary add-on (Pasewark and Riley, 2010; Von Wallis and
Klein, 2015). Behavioural explanations attempt to overcome these
issues but are only applicable where investors have extra-financial
motivations, which are able to offset the primacy of financial
concerns. We posit that this situation is unlikely to be sufficient to
make European Green Deal and similar policies effective. Indeed,
these policies assume that large scale private financing can be
brought to bear on the climate problem, however, given our
results we question whether it is possible to incorporate such
extra-financial criteria, identified as responsible for existing
investment in climate or ‘green’ innovation, into large scale
private investment decisions.

We propose that the European Green Deal faces epistemic
issues, which emerge at the niche level—often in the form of
asymmetries. The asymmetries identified here highlight how the
problem in hand—financing for climate orientated innovation —
involves a series of mismatches and tensions, which we describe
as information, objective and value-based asymmetries, which
highlight distance between innovation niches and mainstream
financial regime.

These structural and epistemic issues relate to several
characteristics of the climate issue, and agri-food system
challenges in particular, such as 1) the need for collaboration
between a range of actors to reach and achieve solutions - such as
between entrepreneurs and innovators, investors, consumers
through to government; 2) interconnections with other issues and
challenges, such as social and development issues, and 3) the
information asymmetries and unequal distribution of information
and knowledge. Many of these characteristics are recognised by
the Keynesian thinking that informs policies such as the
European Green Deal (Barbier, 2010), yet do not seem to be
sufficiently incorporated into policy design.

The current weakness we see in the European Green Deal—
both epistemic and structural —emerge between niches and
financial regimes. Climate change necessitates the collaboration of
many actors, as no single actor possesses or has access to
sufficient information. This is seen in our results through a lack of
information and expertise on the side of the investors, as well as a
highlighting of insufficient quantity and quality of climate
innovation-based ventures (information) on the side of the
innovators. This wider lack of information has been previously
termed an ‘epistemic insufficiency’ (Blok, 2018). What makes this
even more challenging is that this insufficiency may not be
solvable in a simple sense.

The European Green Deal partly attempts to realign and
reconfigure investment markets to capture currently untapped
private sources of investment and finance. Many existing
solutions, from the use of external expert boards or assurance
approaches raise costs, skewing the return-on-investment

equation. While European Green Deal financing will increase
capital flows, impacts will be inhibited by these factors. Previous
research has highlighted a key role for state investment banks in
enabling co-investment and the subsequent learning that results
(Geddes et al., 2020; Geddes and Schmidt, 2020). Within the
Dutch and wider EU agri-food sector, these dynamics could be
enhanced due to industry characteristics such as the high levels of
pre-competitive competition and an existing network of specialist
investors. The use of these approaches could spread the enabling
activities of specialist agri-food climate innovation finances to
other financial regimes, and in doing so enable a ‘stretch and fit’
process to narrow the niche-regime gap. Through such efforts,
the more ‘partnership’ style approaches to investment seen as best
practice in some sectors of the economy could be broadened.
Such an approach would be based less on numbers, stepping away
from the classic Silicon Valley type approach. Here it is a
partnership approach, both with corporate and formal equity
funds, that would enable agri-food climate innovations and the
sustainable entrepreneurs that pursue them to leverage the
resources and expertise of larger organisations.

Concluding remarks. In this research, we provide recommen-
dations for the European Green Deal and similar Green New Deal
style policies and how they increase funding for innovation. We
used a sustainable innovation and entrepreneurship financing
lens to explore these issues, as previous research on Green New
Deal style policies and financing of the European Green Deal had
largely ignored this perspective. Our disciplinary approach may
omit other important factors and issues, and multiple perspec-
tives, including a formal policy evaluation perspective is needed
to further substantiate the claims in our paper. Such approaches
could offer more specific recommendations on how the European
Green Deal could be adjusted to take account of the factors we
identify and explore.

In terms of sectoral dynamics and their implications for the
generalisability of the research, the agri-food sector can be
characterised as generally risk adverse, slow to take-up and
incorporate new agri-tech innovations, which may represent
additional barriers compared to other sectors. However, our focus
on the Netherlands—a leader in the agri-food sector and in terms
of agri-tech innovation development and diffusion—means our
case illustrates some-what best practice for innovation dynamics
and financing in agri-food. Indeed, we argue that any barriers or
challenges identified in the Dutch context are likely to be more
profound when applied to other national settings. Even with a
strong and well developed agri-tech sector, the Netherlands still
experiences poor financing supply, dominated by specialists,
limiting opportunities for the dispersal of additional funding and
places limits on the ability of innovative start-ups to scale up their
innovations (Verbeek et al., 2019).

Additional research should explore the dynamics we identify
within other national contexts within Europe and beyond.
Further, our study was undertaken between 2016 and 2018. In
the intervening years, the price of some climate-oriented
technologies has reduced with implications for affordability and
adoption. This is especially true for renewable energy. We argue
that the core dynamics and asymmetries we highlight are only
impacted by technological advances and price reductions to a
limited degree however. For instance, the asymmetry in aims
between sustainable entrepreneurs and investors is still likely to
operate, and while investors may now be more informed, the
issue of information asymmetry has not been solved. Further, our
research focused on the agri-food sector where European Green
Deal financing focuses on innovation and research levers as well
as the expansion of advisory services. In this sector, upstream
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development of technologies and practices for the transition to an
organic-based circular economy is still needed. In other sectors,
the dynamics may be different. For instance, within the renewable
energy sector, the focus may to a greater extent be on
implementation of existing technologies. In these contexts, our
results have most relevance for upstream innovation financing for
continued technology development.

The nature of the gap between niche and regime that we
identify is likely to exist within socio-technical transitions in other
contexts and we hope our findings improve the efficacy of climate
innovation financing interventions more widely. Future research
should broaden the sample and explore if and how these factors
operate beyond the European context.

Data availability
The datasets generated during and analysed during the current
study are not publicly available due to concerns that participant
confidentiality and privacy could be compromised.
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Note
1 See Herics et al. (2018) for comment on the current evidence base for the success of
such policies.
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