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Abstract

The continued expansion in the use of bioenergy is vital if
the EU is to achieve its targets for renewable energy in 2020
and 2030. Several Central and Eastern European Countries
(CEECs) are candidates for accession to the EU and this
potential enlargement of the Union could extend the produc-
tion of bioenergy to this region. This research explores the
impacts of policies, regulatory frameworks, legislative envi-
ronment and the role of civil society organizations in shap-
ing the biofuel investment climate in CEECs. Specifically, we
bring to light aspects that could hinder the potential intro-
duction and development of bioenergy in the CEECs by using
the Republic of Macedonia as the case study. We find the pre-
dominant resisting factors to bioenergy projects in the CEECs
to be — legislative vacillations, regulatory reservations in EU
policies, uncertainties in biofuel targets for the post—2020
phase and aggressive lobbying by the civil society on grounds
of sustainability of biofuels. We believe that, for advanced
biofuel projects to succeed in the CEECs, the challenge does
not lie in commercialization of an unproven, new—to—market
technology; the real test will be to see if relevant stakeholders
can shape the narratives adopted by the EU for its post—2020
phase of the Renewable Energy Directive and ensure that the
Government of Macedonia complies with its provisions.
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1 Introduction

Bioenergy or energy from biomass resources such as agri-
cultural residues, wood, and energy crops has been advocated
as a sustainable, renewable and cleaner approach for ensuring
security of energy supply (Bauen et al., 2009). Bioenergy has
certainly found favour and been perceived as a good substitute
to the use of fossil fuels for primary energy production in the
European Union (EU). This is evident in the share of biomass
resources in the growing renewable energy mix of the EU; in
2014, solid biofuels and waste biomass accounted for 63.1%
of the total primary renewable energy produced in the EU-28
(Faaij, 2006; Eurostat, 2016). A continued expansion in the use
of biomass is central to the EU’s 2020 vision wherein renewable
energy is to account for 20% of the final energy consumption and
10% of the energy mix in transportation (Scarlat et al., 2015).

However, as van Dam et al. (2007) note, since the EU
already utilises and recycles waste and residues to a high
degree any expansion of bioenergy will likely have to come
by increasing the production of energy crops. With most pro-
ductive arable land already cultivated, the cultivation of energy
crops in the EU-28 would require displacement of farms that
grow food crops or forest area, both of which would result in
socio—environmental externalities. Several Central and Eastern
European Countries (CEECs) are candidates for accession to
the EU and this potential enlargement of the Union adds a new
dimension to the EU renewable energy and bioenergy scene.
Large tracts of abandoned farms (52.5 Mha; Alcantara et al.,
2013), low agro—productivity vis—a—vis that in western Europe,
high share of population in the agricultural sector, compara-
tively lower cost of crop production and bioenergy produc-
tion (Lewandowski et al., 2006), etc. are few aspects that have
prompted the recent discussions on the feasibility of extending
biomass production to the CEECs.

In the EU, investment in the energy sector and markets in is
governed and regulated by legally binding EU-level directives
and respective national legislations. Furthermore, the Energy
Community, a treaty agreed in 2005 between the EU and sev-
eral EU—candidacy seeking CEECs, strives to establish a pro-
cess to streamline the integration of the CEECs by adoption of
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EU legislations on energy. The Republic of Macedonia (or The
Former Yugoslav Republic of Macedonia) has been a long—
standing candidate for EU membership and is a Contracting
Party to the Energy Community Treaty. This obligates the
country to implement relevant EU energy acquis communau-
taire, the central aim being to establish a pan—European energy
market and extend the EU energy acquis.

With respect to bioenergy, the EU biofuel policy has been
met with strong opposition from the civil society on grounds
of the ‘food versus fuel’ debate (Balat and Balat, 2009).
Additionally, concerns surrounding the impacts of biofuel
production on indirect land use change (ILUC), i.e. increase
in the net greenhouse gas emissions in the life cycle of biofu-
els remain unresolved (Fargione et al., 2008). The argument
that has been put forth is that, the EU biofuel policy promotes
and subsidizes the use of arable land for the production of fuel
rather than using it for the production of food (De Schutter,
2014). On the contrary, several studies have emphasized the
potential of CEECs to contribute to EU renewable energy tar-
gets by expanding their national bioenergy production levels
(See Fischer et al., 2005; Kondili and Kaldellis, 2007; van Dam
et al., 2007; Alcantara et al., 2013; De Lucia and Bartlett, 2014)

Therefore, it is the aim of the present study to gauge the
impacts of the relevant EU and Macedonian laws, regula-
tory frameworks, policies, and investment climate in order to
bring to light any gaps in compliance that hinder the potential
introduction and proliferation of bioenergy production in the
CEECs by using the Republic of Macedonia as the case study.
This study also ventures into the perceptions and opinions of
civil society organizations (both in the EU and in Macedonia)
on cellulosic ethanol projects in order to elucidate how they
influence the investment climate for second generation biofuel
production in the region.

2 Regulatory Uncertainties in EU Policies

As part of its Climate and Energy package, the EU Renewable
Energy Directive (RED) {2009/28/EC} is Europe’s central pol-
icy instrument for renewable energy proliferation (EU, 2009).
The RED provides an overarching framework for Member
States to collectively increase their share of RE production to
20% of their consumption by 2020 (See Fig. 1). Recently, the
European Council agreed to extend this vision to 2030 where
the commitment will be for an ‘at least 27%’ share of renew-
able energy, ‘at least 27%’ improvement in energy efficiency as
well as a 40% reduction in greenhouse gases as against 1990
levels (Knopf et al., 2015). This agreement comes on the back-
drop of sustained increase in the EU-wide renewable energy
production which already accounted for ~16% of the gross
energy consumption in 2014; as per its 2015 interim renewable
energy progress report, 25 of the EU-28 countries are comfort-
ably poised to meet their 2020 targets (EC, 2015). Furthermore,
the target of 27% share of renewables in the energy mix has

been set by the Commission based on its own energy modelling
which indicates that, to attain a 40% reduction in greenhouse
gas emissions (vis-a-vis 1990 levels), a cost-effective solution
would be to expand renewable energy production to result in
26.5% share in final energy consumption by 2030 (Knopfet al.,
2015). This is in line with the Commission’s ambitious long-
term vision of a low-carbon economy across the EU in 2050
where there would be 80-95% decrease in greenhouse gases
and hence, would require 55-75% contribution of renewables
in energy production (Scarlat et al., 2015).

2005 Consumption Target 2020

Energy
Efficiency

BAU Projection Target

Renewable
Energy
Target

20%

100%

80%

Fig. 1 Gross final energy consumption in the EU and targets for 2020

The EU began the process of creating a liberalized inter-
nal energy market in the 1990s to allow demand-supply
equilibrium to establish low end—user prices (EU, 1996).
Subsequently, over the years the number of private entities in
the European energy market has grown by over 18% (EMCC,
2008). However, as Levi—Faur (2009) points out, liberaliza-
tion has also ushered in regulatory capitalism as a means of
reasserting state authority; most national energy markets in the
EU still remain highly regulated. Despite these measures, even
today the EU’s energy security hinges substantially on for-
eign imports of natural gas and LNG; primarily, this involves
imports from Russia (39%), Norway (34%) and Algeria (13%)
and Qatar (7%) (Ruble, 2015). Increasing its share of renew-
able energy through the implementation of RED coupled with
an internally regulated market is perceived by the EU to be
vital in securing its long—term energy supply security. To this
effect, the RED leaves the choice of energy technologies for
Member States to decide through the adoption and implemen-
tation of individually tailored National Renewable Energy
Action Plans (NREAPs) (Atanasiu, 2010). Besides, Annex I in
the RED specifies the level of effort differentiated across MS
with a sub—target mandating use of 10% renewable energy in
transportation fuels (blending) in every Member State.

Articles 16-18 of the RED are concerned with biofuel/
bioliquids production and use. They set the sustainability
criteria and compliance norms that guide Member States on
adoption of various feedstocks and processing technologies.
As part of its obligation under Article 17(9), the EC published

80 Period. Polytech. Soc. Man. Sci.

P. Simha, K. Venkat



a comprehensive report on the sustainability criteria require-
ments for biomass—based energy production (EC, 2010).
However, citing the wide array of feedstock available as a con-
straint, the EC did not put forward a harmonized scheme nor
did it propose any binding criteria for MS at the EU level.

The initial goal proposed by the EU biofuels directive was to
achieve a blend target of 5.75% ethanol in transportation fuel
by 2010 which was further increased to 10% by the RED as
a part of the 2020 climate and energy strategy. Alongside the
RED, the Fuel Quality Directive mandated a 6% reduction of
greenhouse gases produced by transport and non—transport fuel
which was supported by EU subsidies (€8.4 billion) for the pro-
duction of biofuels (IISD, 2013).

However, in the past few years the EU biofuels policy has
been under heavy criticism from both the academia and civil
society for failure to take into consideration Indirect Land Use
Change (ILUC)-related greenhouse gas emissions. This error
was acknowledged through a study commissioned by the EU
Parliament which recognizes a ‘potential’ significant impact
arising from ILUC during bioenergy feedstock production (EC,
2011). However, these studies have been inconclusive given the
complexities associated with ILUC modelling (Laborde 2011;
Edwards et al. 2010). Since these findings the EC has adopted
a more ‘precautionary’ approach towards biofuels. This is
reflected in its amended position on biofuels (December 2014)
where the share of conventional biofuels in transportation has
dropped to 7% and those of advanced—biofuels to 0.5% points.

Conversely, the biofuels industry has argued that, given the
ambiguity and poor reliability of the modelling ILUCs should
not be factored into the GHG emissions accounting (Di Lucia
et al., 2012). The industry would like to see low or no—ILUC
risk biofuels allocated to the RE share, free of the proposed 7%
transportation fuels ceiling as a means to allow further mar-
ket penetration of best performing biofuels (ePURE, 2014).
Nonetheless, the single largest impediment to increased biofuel
integration into the energy mix has been the uncertainties in the
RED and EU energy policies for the post—2020 phase. Within a
span of 5 years the industry has already witnessed the EU back-
track from its earlier 10% blend target to 7%. As things stand
today, even the sub—target of 0.5% for advanced biofuels would
entail an estimated €3 billion initial investment. Such an out-
lay could only be justified to investors if post—2020 targets are
known, disclosed, and increase progressively over the years.
Unsurprisingly, regulatory uncertainty beyond 2020 has even
lead to the closure of one of the five advanced biofuels projects
in the EU on grounds of failure to reach purchasing agreements
with end—users (See Vapo, 2014). Such legislative obscurities
especially for the post—2020 phase where the production from
new plants is likely to undergo market realization and seek
potential end—users has translated into investor skepticism and
driven down the market confidence for advanced biofuels.

3 Perception Study

Over the years, governmental support for the promotion
and use of biofuels has been criticized extensively by the civil
society, claims later substantiated by academic studies on the
grounds of land grabbing, low energy return ratio, resource
intensiveness in its production and predominantly, the food
versus fuel debate (Action Aid, 2012; Eide, 2008; Oxfam
International, 2008; FIAN, 2008; Matondi et al., 2011; Schulze,
2012). Alternatively, second generation or non—food based
biofuels have brought up concerns on the changes in ecosys-
tem services their use can initiate. For instance, the removal of
agricultural residues and forestry waste (say, wood chips) used
for advanced biofuel production affect natural material cycles,
impact carbon capture and storage capacity and water require-
ment of soil (Gul et al., 2014). They have low energy return on
investment which is seen to vary from a ratio of 1:1 to 11:1 for
conventional and advanced biofuels, respectively by consider-
ing the use of biofuel as the energy source in the production
unit; this is in stark contrast when compared to a ratio of 20:1
for fossil fuels thus rendering biofuels to be dependant on exter-
nal financial support (subsidies) to ensure market competitive-
ness (Solomon, 2010; Hammerschlag, 2006).

Further, biofuel projects irrespective of whether they pro-
duce conventional or advanced biofuels have received exten-
sive pushback from civil society in the EU and specifically in
the CEECs (ActionAid et al., 2013; ActionAid et al., 2015).
Among other NGOs, Transport and Environment (TE),
BirdLife International (BL) and the European Environmental
Bureau (EEB) have put forth strong views on the EC’s policy,
lobbying for further reduction on the cap to 5% for produc-
tion of land—based ethanol, to use ILUC as sustainability cri-
teria for both RED and Fuel Quality Directive and to incentiv-
ise advanced biofuel projects with proper carbon accounting
(TE, BL and EEB, 2014). In view of such strong arguments
and flippant changes in EU policies on biofuels, investor skep-
ticism for biofuel projects has risen. To further elucidate the
roadblocks in investment of advanced biofuels, the following
section explores the perception among civil society actors in
the EU and specifically in Macedonia on possible post—2020
biofuel policy.

3.1 Civil society perception

A review of civil society opinions of biofuels revealed that,
there is very little literature that specifically captures the opin-
ion of organizations and groups on the impacts of production
of second generation biofuels in Macedonia and the CEECs.
Organizations in the region however do support the ongoing
debate at the EU level on food versus fuel and advocate for the
inclusion of ILUC into the sustainability criteria and a slow phas-
ing out of the use of biofuels in the EU (Actionaid et al., 2013).

In a public consultation document on the regional energy
strategy of the energy community, retrieved from the Energy
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Community webpage (EC, 2012b), Ms Ana Colovic Lesoska of
CEE Bankwatch Network, and also the vice president of Eko
Svest, Macedonia discusses her opinions on the challenges to
sustainable energy production, renewable energy investment
climate of Macedonia, the investment barriers and the possible
way around it to improve necessary investments in the country.
On the topic of biofuels and biomass for energy production,
she explicitly states the need for the inclusion of ILUC in the
determination of sustainability of the project and selection of
energy technologies accounting for the GHG emissions, water
and other resource intensiveness alongside the capacity of the
location selected for energy production. She also emphasises
on the use of locally sourced resources and the production of
energy on a local and small scale through biomass. She also
mentions the importance of subsidising renewable energy tech-
nologies and low cost grants, loans for investment into Energy
Service Companies (ESCOs) (EC, 2012b). Eko Svest, as a part
of CEE Bankwatch also advocate for the careful setting of bio-
fuel—use targets due to integrated impact train that these targets
would set off in the realm of biodiversity loss, soil degradation,
resource intensiveness, food prices, land prices and employ-
ment among others (CEE Bankwatch Network, 2010).

Despite these opinions among civil society players, it can be
seen from the renewable energy note given by the Energy Agency
of the Republic of Macedonia that the country targets to move
away from conventional gasoline and diesel to using biofuels
with a target of achieving 10% use by 2020. They however also
mention, almost immediately, the need for continued develop-
ment in second generation biofuel production and the presence of
agricultural waste, 30% of the total available for biofuel produc-
tion. (Energy Agency of the Republic of Macedonia, 2015)

In terms of the post—2020 policy, more in—depth scientific
analysis on the impacts of biofuels and entire lifecycle of
production of biofuels are now being specifically considered
by the EU through an online consultation with stakeholders
(EC, 2016). Biofuels may not be promoted at the macro scale,
but may find favour at a smaller scale and as a transition fuel
while investment in the development of cleaner and more effi-
cient renewable energy technologies continues.

4 The Macedonian Legislative Environment

Lignite is the primary source of energy production in
Macedonia. With no domestic oil or gas reserves, the country is
highly dependent on energy imports which account for 48.4%
of its final energy use in 2013 (World Bank, 2016). The primary
legislation governing renewable energy is the Macedonian Law
on Energy (2006) which, while not setting any concrete targets
for share of renewable energy in the energy mix, encourages
its use. The legislation also includes provisions for construc-
tion and/or licensing of new energy facilities. Currently, a new
Energy Law is being drafted to specify and extend the mandate
of its Energy Regulatory Commission and progressively adopt

EU standards (Markovska et al., 2009). Since it also operates
Guarantees of Origin (GoO), Macedonia provides preferential
treatment to renewable energy suppliers including the obliga-
tion for the market operator Elektrani na Makedonija (ELEM)
to buy all energy produced by such entities. However, the
country has failed to adopt or submit its NREAP to the Energy
Community (Georgiev, 2015). Though a number of primary
and secondary legislations are in place that provide institu-
tional framework for renewable energy promotion in the coun-
try, a policy—gap analysis was conducted to indicate its degree
of compliance with the RED and is summarized in Table 1.

In 2012, Macedonia decided to adopt the RED of 2009 into
their Energy law and agreed to a target of 28% share of renew-
able energy by the year 2020 (Energy Community, 2012a). The
country however has not been able to translate these goals into
their new law. As per the law and the renewable energy action
plan produced in 2015, the country targets a 28% renewable
energy share by 2030 and only 21% by 2020 (Government of
Republic of Macedonia Ministry of Economy, 2015; Energy
Community, 2016).

The renewable energy strategy published by the government
details specific measures that could assist compliance against the
RED to a large extent (Government of Republic of Macedonia
Ministry of Economy, 2015; Energy Community, 2016).
However, analysis by the Energy Community has revealed that
inefficiencies still exist in terms of unclear mechanisms of coor-
dination between authorities. Additionally, rules for authori-
zation, licencing, certification, transmission and distribution
with respect to renewable energy connection to the grid have
been found to be either unclear or not transposed. There is no
mention of any provisions related to co—operation mechanisms
among the Member States or contracting parties. Moreover,
there is no mention of the sustainability criteria for biofuels
in the transport sector, making it widely inconsistent with the
RED (Energy Community, 2016). Nonetheless, as of 2014,
Macedonia had already achieved a 22% renewable energy pen-
etration with provisions of its draft NREAP expressing intent to
install an additional 50 GWh of biomass—based energy by 2020
(EU, 2016). However, in order to cement its candidature for EU
membership, Macedonia must fulfil its RED commitments by
first adopting its draft NREAP and setting sectoral energy tar-
gets; this would in turn determine the amount of ethanol power
generated by a biomass—based energy project that must be pref-
erentially procured by ELEM. Moreover, the Energy Law must
explicitly define ‘bioliquids’ and the sustainability criteria for
bioenergy production including the initial feedstock (Woody
crops, agricultural residues, waste etc.).

The most significant obstacle however is the lack of provi-
sion in the law for implementation of ‘Joint Projects’ (with third
parties) or ‘Statistical Transfers’ (excess energy from any bio-
fuel project in the country will be exported to the EU market).
In addition, ~ 58 GWh of project electricity will be sent to the
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Table 1 Macedonian legislative compliance with the EU RED (IPA 2010; IEA 2008; Cosi¢ et al., 2012; Dedinec et al., 2013; Markovska et al., 2009;
Government of Republic of Macedonia Ministry of Economy, 2015; Energy Community, 2016)

RED Directive 2009/28/EC Current Provisions in Macedonian Legislation Compliance

Article 2 — Definitions

(a) Energy from Renewable non—fossil sources Energy Law 2006, Article 8.87: Y
RE resources shall mean renewable non—fossil energy sources

(g) District heating or cooling Energy Law 2006 Article 8.65/72: Thermal energy is generated Y
energy intended for heating facilities

(h) Bioliquids No definition N

(i) Biofuels Energy Law 2006 Article 8.88; Biofuels shall mean liquid/gaseous Y
fuel for transport produced from biomass

(j) Guarantee of origin (GoO) Energy Law 2006 Article 8.85 GoO is issued by EARM certifying Y
electricity is produced from RES

(k) Support schemes No definition N

Article 3 — Mandatory National Targets and Measures

National RE targets to be met by 2020; consistent with 20% Energy strategy states a 21% target renewable energy share by N

Community target, calculated as a share of gross final energy 2020 and 28% by 2030. This however is not in compliance with

consumption; General national biofuels target of 10% of final the agreed targets as of 2012.

energy consumption in transport to bet met by 2020.

Measures shall be introduced to promote RE and Biofuels Feed—in tariffs currently provided with associated rule books for Partial
biomass and biogas plants. Provision for further support schemes
is envisaged by the Energy Law Article 139.

Article 4 — National Renewable Energy Action Plans

Action plans must be submitted annually First annual Renewable Energy action plan published in November Y

Overview of all policies concerning RES

Specific measures to fulfil Articles 13, 14, 16, and 17 to 21

Specific measures for biomass

Planned use of statistical transfers between MS and planned

participation in joint projects

2015; No annual action plans outlined

Overview is given

Specific measures for administration, information and training
have been presented, however they require revisions
Information on sustainability of biofuels and bioliquids is absent

Specific measures for increasing utilization of biomass are given

No planned use of statistical transfers/participation in joint projects

Yes in draft

Partial

Yes in draft
N

Article 7 to 10 — Joint projects

MS can engage with other MS or third parties in joint projects for ~ No provisions made for joint projects N

target compliance purposes (Art. 7 and 9)

Article 11 — Joint Support schemes No provisions for joint support schemes N

Article 14 — Information and Training No specific training programs are mentioned; need for public N
awareness schemes is outlined in the Energy Law (Article 139)

Article 16 — Access to and operation of Grids Distribution Grid Code has been amended to make provisions Partial
for renewables; however revisions rules for transmission and
distribution have not been entirely transposed

Transmission and distribution of electricity from RE shall be Energy Law Article 141 requires Market operators to purchase all Y

guaranteed by T/DSOs in their territories electricity generated from RE

Priority or guaranteed access for RE shall be provided by MS Energy Law Article 8.86 designates RE producers as preferential Y
producers of electricity

T/DSOs have to make public standard rules on costs for technical ~ No provision made N

adaptation and these rules shall be nonbiased and based on all

costs and benefits of connection of new producers

Article 17 — Sustainability criteria for Biofuels & Bioliquids Draft Energy Strategy sets targets for 2020 to reduce gross GHG Partial
emissions by 30% & in electricity sector by 20%

They shall not be made from raw materials from certain land types  Draft Energy Strategy envisages production of biomass and animal N

(high biodiversity, designated areas, biodiverse grassland, land fat for conversion to biofuels. No other discussion of source of raw

with high carbon stock, peatland) materials

Agricultural raw materials needs to be in accordance with com- No specific provisions made N

mon agricultural policy
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national grid; no guidelines exist in the Grid Codes on costs for
technical adaptation and/or costs—benefits of connection for new
producers. With respect to the transportation segment the draft
NREAP anticipates a 9.5% biofuel penetration in Macedonia’s
fuel mix by 2020. This again is highly dependent on both the EU
directives (where biofuel blending targets have dropped by 30%
in the past 6 years) and the REAP which is yet to be adopted.

In recent years advanced European economies such as
Germany have seen resurgence in carbon energy technologies
on the backdrop of the Eurozone crisis and growing resistance
to nuclear power. Advanced Biofuels are the new renewable
energy technology in the energy market. For these advanced
biofuels to achieve commercialization, it is imperative for them
to escape what the innovation literature depicts as, the “Valley
of Death’ (Labelle and Goldthau, 2014). Miller et al. (2015)
through a socio—energy systems lens point out that, without
simultaneous conceptualization of the salient aspects of diverse
social arrangements (or co—production), energy transitions will
always run into socio—political resistance and controversies.

Along similar lines, public awareness and outreach although
explicitly documented in the RED (Article 14), remain largely
non—existent in the promotion of advanced biofuel projects in
Macedonia (Table 1). In contrast, when one looks at Brazil and
its success in implementing bio—ethanol projects, it is evident
that socio—technical pressures coupled with government advo-
cacy can allow biofuels to be nurtured and empowered in a pro-
tective niche through proactive legislations and strong political
will (Sandalow, 2014; Smith and Raven, 2012).

Hence, this study, by documenting the uncertainties and
gaps in the regulatory frameworks depicts that the benefits of
niche protection and empowerment have not been extended to
advanced biofuels in the EU vis—a—vis Brazil. Although sci-
entific consensus on advanced biofuels as a renewable energy
remains to be established, advanced biofuel production projects
could help the EU transition away from a carbon economy and
provides the time necessary to come up with better investment
alternatives. Moreover, CEECs like Macedonia being transi-
tion economies themselves, offer an ideal platform for deploy-
ment of renewable energy projects.

5 Conclusion

While not acknowledging or favouring advanced biofuels as
arenewable energy technology, this paper elucidates the obscu-
rities in the current energy policies of the EU and its implica-
tions on potential and current stakeholders of, and investors in
biofuels. Delving into energy policy literature, Wiistenhagen
and Menichetti (2012) highlight the importance of risk percep-
tion in renewable energy investments; they suggest that invest-
ment is strongly influenced by the level of risk and uncertainty
that accompanies an energy policy and that, policies that effec-
tively reduce perceived risk for investors are more likely to
result in large—scale deployment of renewable energy. This

is more than exemplified in Macedonia where investment in
advanced biofuel projects has been substantially affected by
legislative vacillations. However, a competitive and well-func-
tioning energy market will require substantial investment from
the private sector in developing and expanding new energy
technologies in conjunction with a clear and comprehensive
policy framework.

Considering the above presented opinions of academia and
civil society organizations, advanced biofuel projects seem to
be in the midst of a complex energy system. Although the food
versus fuel debate does not apply directly to these fuels, the use
of land for the cultivation of cash crops brings up concerns of
ILUC, intensive use of water and other agricultural resources,
fertilizers and fossil fuels to operate equipment. This is the
possibly the reason that biofuels are being questioned on their
legitimacy in being called green or renewable.

The pace and form of green technology in Europe is dictated
by the EU as a supranational regulatory authority and in turn, by
its member states and their legislative environments. As shown
by Smith and Raven (2012), at a certain point in the energy
transition, it becomes imperative to adopt the correct narratives
and policies to shape civil society perception and garner politi-
cal support for RET proliferation. Similarly, for advanced bio-
fuel projects, the challenge isn’t in the commercialization of an
unproven, new—to—market technology; the real test will be to
see if the relevant stakeholders can shape the narratives adopted
by the EU for its post-2020 phase of the RED and seek compli-
ance to the current RED by the Government of Macedonia.
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