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Environmentally Friendly Economic Tools and Finances :

A Path Towards Sustainability in the Mediterranean

SHAPING THE MEDITERRANEAN’S FUTURE:
GREEN FINANCE AND ECONOMIC TOOLS FOR
ADDRESSING ECOLOGICAL AND SOCIO-ECONOMIC
CHALLENGES

The Mediterranean region faces a series of interconnected challenges that threaten its
future sustainability. Rapid climate change, rising temperatures, and decreasing preci-
pitation are only the beginning of a broader set of environmental pressures, compoun-
ded by the region’s complex developmental landscape. As underscored by Plan Bleu’s
SOED2020 report (2020) and MedECC (2020), the Mediterranean is warming at a rate
20% faster than the global average, already reaching temperatures 1.5°C above pre-in-
dustrial levels. These changes exacerbate water scarcity, biodiversity loss, pollution,
and the destruction of ecosystems, particularly in the region’s coastal and urban areas.
Additionally, economic disparities between the North and South further hinder the im-
plementation of effective sustainable development policies. The persistence of social
inequalities, high youth unemployment, and environmental degradation necessitate
comprehensive, region-wide strategies to promote a more resilient, sustainable future.

By 2050, the Mediterranean is expected to face a significantly worse situation, with major
transformations in its marine ecosystem, overall ecological degradation, and increasing
vulnerability to external factors like climate change and geopolitical/economic shifts
(MED2050 report, Plan Bleu 2025). As the Mediterranean faces ecological decline and
socio-economic instability, it is crucial to accelerate the transition to a sustainable deve-
lopment model in order to meet the Sustainable Development Goals (SDGs) and ensure
a fair and prosperous future for the region. This requires not only stronger environmen-
tal policies but also a realignment of economic and financial mechanisms, ensuring that
economic policies support both environmental stewardship and socio-economic well-
being.

A key step in this transformation is the gradual phase-out or reorientation of environ-
mentally harmful subsidies (EHS) (Plan Bleu and UNEP/MAP 2024). The next step invol-
ves the proactive implementation of green public finances and economic tools (GFET)
to drive sustainable change. These tools aim to channel financial resources towards
ecologically sustainable projects and support the transition to a green economy by in-
tegrating environmental goals into economic planning. They help reduce environmen-
tally harmful subsidies while fostering innovation and sustainable solutions to address
ecological and socio-economic challenges. Green public finances encompass a variety
of fiscal instruments all aimed at embedding environmental sustainability into the eco-
nomic fabric of governments.

UNEP/MAP recognizes the critical need to promote economic instruments and sustai-
nable finance within the region. As part of the ongoing revision of the Mediterranean
Strategy for Sustainable Development (MSSD) for the 2026-2035 period, a strategic
framework that guides sustainability actions in the Mediterranean, UNEP/MAP and Plan



Bleu play a key role in ensuring that sustainable finance is meaningfully integrated into
the region’s future environmental and socio-economic policies. The implementation of
GFET in the Mediterranean must be tailored to the region’s unique environmental, eco-
nomic, and social contexts. With a diverse group of countries, ranging from high-in-
come nations in the North to economies with differentiated development paths in the
South and East, a one-size-fits-all approach is unlikely to be effective.

Aware of the urgent need to address Green Finance and Economic Tools, Plan Bleu ini-
tiated an Edited Volume report to provide insights for Mediterranean decision-makers.
In 2024, an open Call for Papers invited researchers to explore Green Finance’s role in
key sustainability challenges. Thirteen proposals were selected and funded, with drafts
that were discussed in a regional workshop in January 2025. These documents form the
chapters of the Edited Volume, which truly resembles an encyclopedia of knowledge on
the subject, providing a comprehensive and in-depth resource that is both applicable
and adaptable to the diverse challenges faced by stakeholders in the region. While the
majority focus on regional issues, some address specific countries as case studies, all
providing recommendations that are relevant to the Mediterranean’s broader context.
This «by Mediterraneans, for the Mediterranean» approach offers invaluable insights,
ideas, and practices from diverse perspectives.




Among the Key Takeaways:

BROAD RANKING OF SUSTAINABLE
FINANCE AND GREEN ECONOMY TOOLS

The first chapter offers a comprehensive introduction
to the field of Sustainable Finance, with a particu-
lar focus on green economy tools and public finance
mechanisms across Mediterranean countries. It cri-
tically assesses a range of instruments, including
environmental taxation, green bonds, carbon pricing,
and renewable energy incentives, and evaluates their
effectiveness in fostering sustainable economic deve-
lopment and environmental stewardship.

The chapter underscores the considerable regional
disparities in the deployment of these tools. The ef-
fectiveness of green economic tools in the Mediter-
ranean hinges on strong institutions, political stability,
and adequate fiscal capacity. While robust governance
enables effective implementation, disparities in insti-
tutional strength, economic structures, and political
will lead to uneven progress. High-income and politi-
cally stable countries are generally better positioned
to adopt green finance mechanisms, though this is not
always the case, as some developing countries have
also successfully implemented such reforms despite
facing challenges. In fact, while developed countries
have already significantly reduced harmful subsidies,
these subsidies remain notably high in many develo-
ping countries. Some Southern Mediterranean coun-
tries have established stable frameworks and made
strides in these areas. Regional cooperation remains
essential but is often hindered by geopolitical ten-
sions and fragmented governance.

While high-income countries like France and ltaly
stand out with the adoption of methods such as green
budgeting and ecological taxation, others, such as
Morocco and Tunisia, focus on targeted incentives to
promote renewable energy and eco-labeling. Howe-
ver, obstacles remain, including limited technical ca-
pacities, sometimes fragile governance, and challen-
ges related to regional harmonization, although some
national reforms can be implemented without regio-
nal harmonization. Successful implementation de-
pends on the strength of institutions, stakeholder in-
volvement, and effective coordination. To enhance the
impact of these initiatives, the region needs a shared
vision, strengthened capacities, innovative financing,
and regional cooperation to better align economic re-
forms with environmental sustainability goals.
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EVALUATING GREEN FINANCE INSTRU-
MENTS: EFFECTIVENESS OF CARBON PRI-
CING, FITS, AND GREEN BONDS IN THE ME-
DITERRANEAN ENERGY TRANSITION

The second chapter focuses on the role of green fi-
nance in supporting the energy transition within Me-
diterranean countries. It explores how various econo-
mic instruments and finance mechanisms can drive
climate change mitigation while contributing to the
broader goal of transitioning to a low-carbon eco-
nomy.

Discussions include the effectiveness of tools such
as environmental taxation, feed-in tariffs (FiTs), car-
bon pricing, subsidies, and green bonds. By drawing
on econometric analysis and policy evaluations, the
chapter highlights how these instruments affect
greenhouse gas (GHG) emissions and help facili-
tate the shift from fossil fuels to renewable energy
sources. A key takeaway from the analysis is that
green finance, while indispensable, must be em-
bedded within a broader, coherent policy framework
to effectively drive the transition. For instance, en-
vironmental taxes, though they can reduce GHG
emissions, are most effective when accompanied by
stringent regulatory measures.

Data for environmentally related tax revenue (% of
GDP) for the period 1994-2021 and FiTs (USD] for the
period 2000 - 2019 are extracted from the OECD da-
tabase, whereas per capita GHG emissions (GHGPC)
data (tonnes CO2e/year) is extracted from the IEA
and Emissions Database for Global Atmospheric Re-
search (EDGAR]. The author employs “fixed effects”
econometrics modelisation, with Models 1a and 1b
examining how total environmental tax revenue (ENV-
TAX), as a percentage of GDP, affects greenhouse gas
emissions per capita (GHGPC]. Meanwhile, Models 2a
and 2b specifically focus on the impact of taxes re-
lated to climate change (CLIMTAX) on GHGPC. Both
sets of models show that a 1 percentage point in-
crease in either ENVTAX or CLIMTAX results in a slight
decrease (0.01-0.02%) in GHG emissions per capita.
This implies that environmental taxes alone may not
be set at levels high enough to significantly change
behavior, especially if the cost of compliance is lower
than the economic benefits of continuing high-emit-
ting activities. However, strict environmental policies
may increase the effectiveness of taxes by creating
additional pressure to adopt cleaner technologies
and practices. In the same analysis, GDP per capita
(GDPPC] makes a significant contribution to emis-
sions per capita; i.e. being a wealthier country in ave-
rage per capita terms implies an increase in the GHG



each person emits on average. To be more precise, a
1% increase in GDPPC leads to a 0.5-0.6% increase in
emissions per capita. On the other hand, renewable
energy output, REO, contributes to the low-carbon
transition significantly as it decreases emissions by
0.005% as REO increases by 1 percentage point. Hi-
gher shares of fossil fuel consumption contributes to
increasing per capita emissions, as expected.

Feed-intariffs are another policy tool discussed in this
chapter, though they should be approached with cau-
tion, as they do not always ensure genuinely “green”
outcomes. These tariffs guarantee a stable long-term
purchase price for renewable energy, thereby redu-
cing investment risks and encouraging private sector
participation in renewable energy projects. However,
the analysis highlights that the success of FiTs is not
automatic and is more likely to yield positive results
when they are supported by a political environment
focused on reducing dependence on fossil fuels. Dis-
cussions also suggest that these tariffs should sup-
port a variety of renewable energy sources, with a
particular emphasis on small producers and commu-
nity-based projects, to promote energy democratiza-
tion. In general, while FiTs have encouraged private
investments, their impact is limited in certain sensi-
tive areas where they may harm biodiversity. They can
also encourage equipment imports rather than the
development of local industries. Their overall effec-
tiveness should therefore be very much nuanced.

Carbon pricing, whether through carbon taxes or
emission trading systems, theoretically aims to in-
ternalize the social cost of carbon by reflecting the
economic damage caused by CO, emissions. Howe-
ver, challenges such as carbon price volatility and
the difficulty in accurately determining the true cost
of carbon and setting the tax level at that cost limit
the effectiveness of these mechanisms. Despite these
challenges, the revenue generated from carbon quo-
ta auctions has been effectively used in several Eu-
ropean Union member states to finance climate-re-
lated initiatives, such as renewable energy projects
and energy efficiency. In addition to carbon pricing,
green finance instruments, including green bonds
and green loans, can directly channel investments
into low-carbon projects. Green bonds, for example,
have seen significant growth since their introduction,
although they face criticism related to greenwashing
and insufficient climate impact.

Green loans, similarly, are growing in popularity,
with varying levels of success across regions. Cen-
tral banks, particularly in developed countries, are
also starting to incorporate green finance into their
frameworks, though developing nations face more
significant challenges due to economic instability.
Multilateral finance initiatives, like the Clean Tech-
nology Fund and multilateral development banks
(MDBs) such as the European Bank for Reconstruc-
tion and Development (EBRD], play a pivotal role in
supporting the green transition by providing funding
for renewable energy projects and climate initiatives.
These financial instruments, when properly aligned
with environmental goals, can significantly contribute
to the low-carbon transition, though further research
is needed to assess their long-term effectiveness in
reducing emissions.
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Policy Tool/Instrument Reasoning

Promotes resource efficiency, fosters climate mitigation, encourages inno-

Environmental Taxation Good vation, and targets high-emissions sectors effectively if well-designed and
policy is highly stringent.
Can support renewable energy adoption but may fail without coherent ener-
gy policies or provisions prioritizing smaller producers/community-based
Feed-in Tariffs (FiTs) Neutre projects. The impacts of FiTs to each renewable resource may differ depen-
ding on the country context.
Damaging effects on biodiversity, landscapes, and imports
Supports potentially the growth of infant renewable industries, aids the
Other Subsidies for Renewable Good green transition, and fosters economic sustainability when designed effec-
Energy tively.
Damaging effects on biodiversity, landscapes, and imports.
Encourages emissions reductions by internalizing environmental costs, fos-
Carbon Tax Good : P L .
tering a low-carbon economy, and driving innovation in green technologies.
Subsidies for Fossil Fuels Bad Anchors fossil fuels in the economic structure, hlpd.e.rs.renewable energy
development, and reduces fiscal space for green initiatives and development.
Grants/Loans/Bonds for Green Good Targets high-emissions sectors like energy and transport, aiding the transi-
Transition tion to a low-carbon economy.
Energy Efficiency Investments/ Good Reduces energy consumption and emissions while creating economic sa-
Incentives vings and fostering sustainable development.
Green Reporting and Transpa- Good Enhances monitoring of green finance, ensures accountability, and aligns
rency. investments with sustainability goals.
- . Frees up potential financial resources for green investments and supports
Fossil Fuel Subsidy (FFS) Good climate goals, provided that mechanisms are put in place to protect vulne-

Removal

TABLE 1

rable populations.

Preliminary ranking of the policy measures and economic tools for the energy transition in the Mediterranean

Source: Author's own synthesis

ALIGNING FISCAL POLICY WITH DECARBO-
NISATION GOALS: STRATEGIC APPROACHES
FOR MEDITERRANEAN ECONOMIES

For effective climate action, there is a need
for coordinating economic and environmen-
tal policies. This is the rationale behind the third
chapter which focuses on the vital role that economic
policymakers, particularly Ministries of Economy and
Finance, play in shaping decarbonisation pathways
that align with climate stabilisation goals. The chap-
ter stresses how economic policymakers must work
closely with ministries of environment, energy, agri-
culture, and transport to assess the fiscal, macroe-
conomic, and distributional impacts of climate policy.
This collaboration is crucial to ensure that the tech-
nical aspects of decarbonisation, which are often not

immediately apparent to economic policymakers, are
fully integrated into economic planning.

The methods for calculating effective carbon prices
and fossil fuel subsidies are outlined, with Cyprus
serving as a case study, to help policymakers as-
sess the real impact of carbon pricing across sec-
tors. The analysis incorporates current schemes like
the EU Emissions Trading System (ETS), excise taxes
on fuels, and circulation taxes on vehicles and also
considers future changes. A key feature is the concept
of the «shadow cost of carbon,» which represents the
price needed to achieve decarbonization goals by
2050. The analysis shows that while road transport
is taxed adequately, many sectors, like industry, avia-
tion, and shipping, are either under-taxed or untaxed.
This creates implicit fossil fuel subsidies, estimated
at about 2.5% of the GDP of Cyprus.



The analysis also highlights the importance of un-
derstanding the medium and long-term fiscal impli-
cations of decarbonisation policies. This is especial-
ly relevant as increasing portions of tax revenue are
linked to the environmental performance of economic
sectors. This is particularly evident with taxes on fos-
sil fuels, which will decrease as sectors like transport
shift to electric vehicles. For instance, excise taxes
on oil products and annual circulation taxes based
on vehicle emissions will gradually shrink, leading to
significant fiscal implications. By 2030, public reve-
nues from these sources could experience a gradual
decline, although the extent of this decrease remains
uncertain, especially in Mediterranean countries
heavily dependent on fossil fuels and considering the
volatility of oil prices. Nevertheless, this highlights
the urgency of adapting fiscal systems in response
to the ongoing energy transition. Policymakers must
anticipate these changes and consider decoupling tax
bases from emissions to maintain fiscal sustainability
while continuing to incentivize green transitions.

A set of criteria for prioritising public investments in
decarbonisation is also provided. This goes beyond
traditional cost-effectiveness assessments and takes
a more holistic approach that includes environmental
and broader socio-economic considerations, which is
critical for economic ministries to make informed de-
cisions. The criteria include measures of GHG emis-
sions savings (Criteria 1), energy efficiency (Criteria
3], and climate resilience (Criteria 6], which ensure
that investments deliver substantial environmental
benefits. Additionally, the framework assesses eco-
nomic multiplier effects (Criteria 9), job creation (Cri-
teria 10), and economic resilience (Criteria 15), provi-
ding ministries with a broader understanding of how
decarbonisation can also drive economic growth and
social stability. The approach is highlighted as being
applicable to non-EU Mediterranean countries, with
the caveat that analyses and inter-ministerial colla-
boration must be adapted to each country’s unique
challenges and contexts, such as restricted access to
international climate funds or technical expertise.

FINANCING THE RESTORATION OF MEDITER-
RANEAN MARINE BIODIVERSITY: LEVERA-
GING THE NATURE RESTORATION LAW AND
INNOVATIVE INSTRUMENTS

How can we leverage the Nature Restoration Law
(NRL] and what innovative financing instruments for
restoring Mediterranean marine biodiversity should
we privilege? This is the question that drives the four-
th chapter, which explains how the NRL establishes
explicit targets for restoring key marine habitats and
presents an ambitious framework that requires subs-
tantial financing from both public and private sources,
while also leveraging EU co-financing instruments.

The chapter presents various financing mechanisms
and tools that could support the restoration of ma-
rine biodiversity in the Mediterranean. Conservation
Trust Funds are considered particularly effective due
to their long-term financial sustainability, targeted
conservation efforts, and scalability. Conservation
fees and charges, especially in tourism-heavy areas,
have strong revenue-generating potential and can di-
rectly support restoration efforts in Marine Protected
Areas (MPAs). Blended finance and private sector in-
vestment can mobilize private capital for restoration,
though their success depends on attractive returns
and low risk for investors. Payments for Ecosystem
Services (PES) offer direct rewards for conservation
efforts and perform well in well-structured, small-
scale projects, but face implementation and monito-
ring challenges. Public subsidies have the potential
for large-scale impact if well-designed, but require
strong political support to avoid creating perverse in-
centives. Blue bonds can attract significant funding,
particularly for large-scale or transboundary projects,
but they demand strong institutional capacity. Final-
ly, although carbon markets and biodiversity credits
have significant potential, they are mainly focused on
so-called «blue carbon» ecosystems (seagrass beds,
macroalgal forests and soft sediments). However, they
need to be supported by strict regulatory frameworks
to ensure their effectiveness and credibility. It is also
worth noting that biodiversity credits exist for other
types of ecosystems, including coastal and terrestrial
ones, and they too require appropriate regulation.

While these tools offer significant potential, their
success is contingent upon their design, the regu-
latory frameworks in place, and the need for strong
governance. The chapter emphasizes that these
mechanisms should be part of a comprehensive, in-
tegrated policy approach, as their efficiency is highly
dependent on their complementarity with other tools.
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Instrument

Conservation Trust

Funds

Conservation fees

and charges

Private investment

& blended finance

Payments for Eco-

system Services

Public subsidies

Taxes

Blue bonds

Carbon markets
& biodiversity

Long-term support (e.g.,
MedFund)

Depends on the initial
funding or its renewal

High potential via tou-
rism/resource use

Unlocks private capital

Rewards conservation

High potential if well-de-
signed

Generates revenue, indi-
rect restoration support

Large-scale restoration
funding

Potential in ‘blue carbon’
areas

Targeted use,
low leakage

Direct if well-tar-
geted

Dependent on
returns and risk

Effective when
structured well

Depends on acti-
vity targeted

Efficient if
well-designed

Efficient but may
have risks

Investor interest,

low legitimacy

Can expand to
wider MPAs

Applicable mainly
in tourist MPAs,
but also to is-
lands or ports.

Expandable with
incentives

Small/local in
scale

Aligns with NRL
goals

Expansion faces
resistance

Suitable for big/
transboundary
projects

Dependent on
demand

Needs strong
governance

Easier than
public reform

Limited by regu-
lation, investor
interest

Complex to moni-

tor and imple-
ment

Needs political
will

Needs strong
political support

Requires high ca-

pacity and major
funders

Needs strong
science/regula-

Focused on
conservation, not
restoration

Depends on visitor
flows, needs ear-
marking

Can only com-
plement public
funding

Relies on ecosys-
tem valuation

Risk of perverse
effects, equity
concerns

Equity and social
acceptability
challenges

Greenwashing risk
if poorly monitored

Early stage, needs
alignment with
EU/international

credits

tory frameworks
y rules

Preliminary ranking of financial mechanisms and tools for marine restoration in the Mediterranean

Source: the author’s own qualitative assessment.

ENHANCING MEDITERRANEAN IAS MANA-
GEMENT: FROM PIGOUVIAN TAXES TO PU-
BLIC-PRIVATE PARTNERSHIPS FOR SUSTAI-
NABLE SOLUTIONS

The fifth chapter also addresses biodiversity, but
through a more targeted lens: it examines the subs-
tantial economic burden caused by invasive alien spe-
cies (IAS) in the Mediterranean. These species have
led to financial losses exceeding $27.3 billion, parti-
cularly affecting key sectors such as fisheries, aqua-
culture, and tourism. Despite these substantial costs,
current IAS management approaches remain predo-
minantly reactive, emphasizing control and mitigation
rather than prevention. The discussion highlights the
potential of economic tools to enhance financial sus-
tainability and improve long-term management effec-
tiveness.

A range of economic instruments are examined as
mechanisms to internalize the costs of IAS while

incentivizing proactive management. Prevention-fo-
cused tools like Pigouvian taxes, tradable permits,
and performance bonds have high potential but face
challenges in enforcement, particularly in non-EU
Mediterranean countries. Adaptation tools such as
compensation and subsidies seem more feasible and
widely applied, especially under EU funding schemes,
but require stable financial support. Notably, direct
financial incentives, such as removal subsidies for
pufferfish and lionfish, have proven successful in in-
tegrating IAS control into commercial fishing activi-
ties. Compensation mechanisms for fishers affected
by IAS-driven stock declines further illustrate the im-
portance of economic support structures. Liability in-
surance, while ensuring long-term remediation fun-
ding, remains underutilized due to complex liability
assessments. Overall, challenges persist, including
the difficulty of quantifying invasion risks, enforcing
tax policies, and ensuring the long-term sustainabi-
lity of financial incentives.



Public-private partnerships are identified as a cri-
tical yet underutilized opportunity for IAS manage-
ment. The private sector can also play a vital role
by investing in detection and removal technologies,
funding control programs, and developing commer-
cial markets for certain invasive species. Gaps re-
main in funding stability, governance coordination,
and policy implementation, particularly in non-EU
Mediterranean countries. The chapter underscores
the need for stronger financial mechanisms, grea-
ter multi-stakeholder engagement, and the integra-
tion of economic models into broader conservation
frameworks. Strengthening regional cooperation
through initiatives such as a dedicated action plan
under the Barcelona Convention could provide clear
guidelines for tax policies, incentives, and liability
schemes.

FINANCING THE SUSTAINABLE USE AND
PROTECTION OF MEDITERRANEAN WATER
RESOURCES: EVALUATING GRANTS, BANK
LENDING, GREEN BONDS, PPPS, AND OTHER
INSTRUMENTS

What policies and financing mechanisms necessa-
ry for the sustainable use and protection of water
resources in the Mediterranean? This is the central
question behind chapter 6. It highlights key EU strate-
gies such as the Water Framework Directive, the
Green Deal, and the Biodiversity Strategy for 2030,
and examines their implications for Mediterranean
countries. The paper emphasizes the importance of
adequate funding for water-related innovations and
uses SWOT analysis to assess modern financing al-
ternatives in the region. Case studies, including the
crowdfunding platform Zoomaal in Lebanon, are dis-
cussed to illustrate the conditions for deploying no-
vel financing approaches. The paper concludes by
ranking financial instruments for water management
in the Mediterranean, highlighting the varied acces-
sibility, regulatory support, scalability, environmental
impact, and investor appeal of each option.

Grants offer moderate ease of access but are highly
supported by regulations, making them particularly
useful for funding specific sustainability initiatives.
They are strongly aligned with environmental ob-
jectives, offering significant environmental benefits.
However, grants lack scalability due to their depen-
dence on time and budget constraints, and they do not
attract significant investor appeal because they do not
provide direct returns. Grants are generally one-time
funding sources, which limits their capacity for long-
term project growth.

Bank lending is moderately accessible with strong
regulatory backing, particularly from institutions like
the World Bank and the European Investment Bank.
These loans provide structured financing with clear
terms, which can be helpful for borrowers. While they
can support sustainable water projects, bank lending
is often limited by restrictive loan terms and interest
rates, which make it harder for new water technolo-
gies, especially those with long repayment periods,
to access financing. The scalability of bank loans is
moderate, as they support large projects but sustai-
nability loans still represent a small portion of overall
lending. Investor appeal is relatively high due to the
predictable financial returns, although the focus on
profitability can limit their environmental impact.

Innovation competitions stand out for their high ease
of access, as they encourage creativity and provide
non-repayable funding to winners. These competi-
tions are particularly useful for funding novel water
innovations, and their environmental impact is high.
However, the one-time nature of the funding limits
scalability, and while regulatory support is moderate,
it often comes from NGOs, universities, or corporate
sponsors rather than government institutions. Fur-
thermore, public-private partnerships offer mode-
rate ease of access but are highly supported by re-
gulations, particularly in large-scale water projects.
These partnerships allow for the mobilization of both
public and private finance, making them scalable and
highly attractive for investors. The high environmen-
tal impact is a key benefit of these partnerships, but
there is a risk that the private sector may prioritize
profit over long-term sustainability. Nevertheless, in-
vestor appeal is high due to the financial returns and
risk-sharing mechanisms involved in these arrange-
ments.

Green bonds are a scalable financing option for sus-
tainable water projects, driven by growing ESG invest-
ment interest. However, they are hard to access due
to high issuance costs and transparency issues, with
moderate regulatory support. Meanwhile, blended fi-
nance combines multiple funding sources, reducing
risks for private investors and benefiting from strong
regulatory backing. This approach is scalable and
has high environmental impact, attracting investors
by mitigating risks with public funds and mobilizing
institutional capital for sustainability. Private equity
is another tool, which offers scalability for water bu-
sinesses but is difficult for early-stage innovators to
access. While attractive to investors seeking high re-
turns, its profit-driven nature and regional instability
can limit its effectiveness. Lastly, crowdfunding provi-
des easy access for small-scale, innovative water pro-
jects, with global reach. However, it lacks regulatory
support, scalability, and reliability for large projects.
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Financial Instrument iac:s(g gzg::)arttory Scalability failvlir:\opgr:ten- r:::;rr
Grants Moderate  High Low High Low
Bank Lending Moderate  High Moderate  Moderate High
Innovation Competitions High Moderate Low High Moderate
Public-Private Partnerships Moderate = High High High High
Green Bonds Low Moderate High High Moderate
Blended Finance Moderate  High High High High
Private Equity Low Moderate High Moderate High
Crowdfunding High Low Low Moderate Low

Ranking of financial instruments for water management in the Mediterranean

Source: Author’s assessment following SWOT analysis

GREEN BONDS IN THE ENERGY TRANSITION:
NEED FOR ADDRESSING REGULATORY FRAG-
MENTATION, UNCLEAR GREEN CRITERIA, AND
INVESTOR AWARENESS CHALLENGES

Green bonds are at the focus of several remaining
chapters, including chapter 7 which evaluates their
role in Tirkiye's energy transition using a financially
extended social accounting matrix (FSAM). The ana-
lysis focuses on the economic impact of green bond
issuance, highlighting sectoral linkages and financial
constraints. The FSAM integrates input-output analy-
sis, financial-real linkages, and green bond issuance
data to evaluate systemic impacts across sectors. The
findings highlight the importance of the energy sec-
tors in Tirkiye's economy. Gas energy, despite being
crucial to the system, faces challenges. If removed, it
would result in an 18.7% output loss, underlining its
critical role in driving demand for industries like me-
tallic manufacturing and supplying inputs to sectors
such as construction. In contrast, wind energy, though
prioritized in policy, struggles to integrate effectively
into the broader economic system. This difficulty re-
flects the broader structural challenges in Turkey’s
energy transition, which are noted in the National
Energy Plan 2023 that prioritizes renewable energy
development while recognizing the need to overcome
obstacles, particularly in integrating wind energy. It
is also worth noting that the coal sector, in contrast,
demonstrates its inefficiency, with production gains of

nearly 30% projected in the event of its removal. This
heavily subsidized sector—receiving close to 750 mil-
lion dollars annually—could serve as a key lever for
redirecting financial efforts toward more sustainable
energy production.

The chapter also examines the financial constraints
that limit the effectiveness of green bonds. These
constraints reduce output multipliers across all ener-
gy sectors, with the average decline ranging from 25-
30%. For instance, the multiplier for gas energy drops
from 5.87 in a basic social accounting matrix (SAM)
to 4.87 in the FSAM, reflecting a reduction in finan-
cial system integration. Wind energy experiences an
even sharper decline, from 5.70 to 4.44, highlighting
the significant financing hurdles that renewables face
in Turkiye. These results align with previous studies
that have pointed to liquidity constraints as a key bar-
rier to sustainable financing in emerging economies.
While green bonds show some improvement across
sectors, their overall impact remains limited. For
example, the forward linkage for wind energy slightly
increases from 0.340 to 0.342, but this improvement
is insufficient to drive systemic change. The coal sec-
tor shows no change in its multipliers, which aligns
with the ongoing phase-out commitment. The limited
impact of green bonds reflects several challenges,
including regulatory fragmentation, the absence of
clear criteria for qualifying green projects, and a lack
of investor awareness.



To maximize the effectiveness of green bonds in Tur-
kiye's energy transition, it is suggested to strengthen
regulatory frameworks around green finance, in-
crease investments in renewable energy infrastruc-
ture, and enhance investor education. Establishing
clear and consistent rules to define what qualifies as
a “green” investment will help reduce opportunities
for greenwashing and, consequently, strengthen in-
vestor confidence. Moreover, the expansion and mo-
dernization of renewable energy infrastructure will
enhance intersectoral linkages and support a more
efficient energy system. Finally, increasing investor
awareness of the benefits and opportunities of green
financial instruments will stimulate demand for sus-
tainable investments. This approach serves as an il-
lustrative example for other Mediterranean countries,
which face similar challenges in aligning their finan-
cial mechanisms with their renewable energy and
sustainability goals—making such strategies highly
relevant for broader regional integration and pro-
gress toward a greener economy.

THE IMPACT OF GREEN BOND ISSUANCE ON AIR
POLLUTION IN THE MEDITERRANEAN: SECTO-
RAL DIFFERENCES, STRATEGIC DEPLOYMENT,
AND MATURITY EFFECTS

The eighth chapter analyzes the impact of green bond
issuance on air pollution in 21 Mediterranean coun-
tries from 2012 to 2022. The results show that green
bond issuance reduces air pollution, with the maturity
and number of green bonds issued having the most
significant effect.

The results show that green bond issuance signifi-
cantly reduces air pollution in both non-polluting and
polluting sectors, with a stronger effect in the lat-
ter. Specifically, the Green Bond (GB) coefficient for
non-polluting sectors is -0.482, while for polluting
sectors it is -1.853, indicating a more pronounced re-
duction in high-emission industries like manufactu-
ring and energy production. Energy intensity (ENER_
INT) also has a greater impact on pollution reduction
in polluting sectors (0.669) compared to non-polluting
ones (0.387). Other factors, such as government in-
tervention and GDP growth, influence pollution levels
but vary in significance across sectors.
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The analysis of green bond issuance shows a negative
coefficient of -0.221, indicating a trend toward redu-
cing air pollution with increased issuance, though the
result is not statistically significant. In advanced EU
economies like France, Italy, and Spain, large green
bond amounts fund various environmental projects,
but the direct impact on air quality is not evident. For
smaller economies like Cyprus and Greece, more mo-
dest issuance may still be effective if targeted proper-
ly. In emerging markets like Egypt, Morocco, and Ti-
rkiye, the size of green bond issuance alone does not
guarantee improvements in air quality. The findings
suggest that the strategic deployment of funds—
rather than their volume—plays a more crucial role
in achieving environmental impact, emphasizing the
importance of project selection, implementation effi-
ciency, and fund allocation.

The results also suggest that maturity plays a key
role, specifically moderate-maturity green bonds (5-
10 years) are the most effective at reducing air pol-
lution, being roughly twice as effective as short- or
long-maturity bonds. This optimal timeframe aligns
well with renewable energy project cycles and in-
dustrial modernization, offering a balance between
flexibility and accountability. It is suitable for both
advanced economies like France, lItaly, and Spain,
as well as emerging markets such as Egypt, Moroc-
co, and Tirkiye, providing enough time for meaning-
ful implementation while maintaining momentum.
Long-maturity bonds (over 10 years) are ideal for
major infrastructure projects and long-term climate
goals, particularly in emerging Mediterranean econo-
mies, though they may face challenges in maintaining
efficiency. Short-maturity bonds (under 5 years) work
best for quick-implementation projects, particularly
in smaller economies.

TOWARDS MEDITERRANEAN-SPECIFIC GREEN
BOND GUIDELINES: ADDRESSING LEGAL GAPS
AND ENHANCING PROJECT IMPLEMENTATION

The ninth chapter highlights the lack of specific le-
gal regulations for green bonds in the Mediterranean,
which could limit the adaptation of financial projects
to the region’s ecological and economic characteris-
tics. Although existing frameworks could serve as re-
ferences, the absence of local standards may hinder
the mobilization of investments tailored to the Medi-
terranean’s specific environmental challenges. While
various European and international regulations, both
hard and soft law, define what a green bond is and
its required characteristics, there are no practical
guidelines on how to encourage their development
in the Mediterranean region. The creation of Medi-
terranean-specific guidelines on green bonds could
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offer several benefits, such as increasing their visibi-
lity, making them more attractive, and supporting the
implementation of funded projects. Currently, the le-
gal texts aim for harmonization across different legal
systems, but this approach does not emphasize the
unique characteristics of the Mediterranean region.

The chapter highlights how it is crucial to highlight
in a soft law text, such as guidelines, the practical
considerations that would be most relevant for Me-
diterranean countries. The goal of these guidelines is
to create a virtuous cycle: by strategically communi-
cating about the projects or activities that businesses
wish to finance in the Mediterranean based on the re-
gion’s needs, the appeal of this financial tool will be
enhanced.

ENERGY TAXES PROMOTE INNOVATION IN
ENERGY EFFICIENCY IN ENERGY-INTEN-
SIVE FIRMS WITH VOLUNTARY MANAGEMENT
PRACTICES IN SOUTHERN MEDITERRANEAN
COUNTRIES

The findings of chapter 10 highlight the significant
role of energy taxation in driving energy-efficient in-
novation across the private sector in Southern Me-
diterranean Countries (SMCs), with a particularly
strong impact on the retail and service industries.

The analysis confirms that energy taxes can encou-
rage firms to innovate in energy efficiency, particularly
for energy-intensive sectors and firms with proactive
environmental management practices. Subsample
regression results reveal that energy taxes signifi-
cantly promote innovation in energy efficiency among
firms with voluntary energy management practices,
especially in industries like metal and machinery ma-
nufacturing, where energy costs are a major burden.
However, energy taxes have no significant effect on
innovation in less energy-intensive sectors. The fin-
dings also suggest that energy tax-induced innovation
is more effective when firms recognize its environ-
mental benefits, emphasizing the role of environmen-
tal awareness.

In manufacturing versus non-manufacturing firms,
energy taxes are more impactful for non-manufactu-
ring firms like services and retail, which face fewer
operational disruptions when implementing innova-
tions. In contrast, manufacturing firms, due to their
capital-intensive production processes, are more
constrained in adopting regulatory changes. The re-
sults underline that the effectiveness of energy taxes
in driving innovation depends on both the sector’s
energy intensity and the firm’s environmental awar-
eness and capacity for innovation.



Overall, the results highlight several implications for
policymakers. First, energy taxation serves as an ef-
fective tool to accelerate national energy transition
strategies in SMCs by encouraging clean energy in-
novation at the firm level. Second, this market-based
instrument (MBI] is particularly effective in promoting
energy-efficient production processes within ener-
gy-intensive sectors, which are key barriers to the
region’s decarbonization efforts. Third, the positive
impact of energy taxation on eco-innovation is more
pronounced in firms that voluntarily manage their
energy consumption and are committed to offsetting
their negative externalities. Fourth, fostering clean
energy innovation at the firm level supports SMCs’
commitment to carbon neutrality as part of their
pollution control measures. Fifth, unlike non-manu-
facturing businesses, manufacturing firms are more
likely to view energy taxes as a compliance require-
ment rather than a driver for innovation, unless they
consider innovation as a means to reduce their envi-
ronmental impact.

While energy taxation serves as a valuable policy tool,
it must be complemented by broader structural re-
forms, such as the phased removal or reform of fossil
fuel subsidies, the implementation of fiscal incen-
tives, and support for businesses to enhance their
technological capacities and access to green finan-
cing. Targeted support for small and medium-sized
enterprises (SMEs] in strengthening capacities and
providing financial assistance is also crucial to over-
come barriers to energy efficiency adoption.

Moreover, it should be noted that many energy-in-
tensive sectors benefit from preferential tariffs or tax
exemptions, which can sometimes limit the impact of
energy taxes and prevent the intended energy inno-
vation incentives from being fully realized. Further-
more, while greenhouse gas emission taxes are more
effective when accompanied by strict regulations,
certain rules may actually hinder their application,
creating contradictions between fiscal and regulatory
instruments.

BUILDING A REGIONAL ENERGY HUB IN THE
MEDITERRANEAN: LEVERAGING GREEN FI-
NANCE AND RTAS FOR RENEWABLE ENERGY
TRADE AND COOPERATION

Energy security and independence are key goals for
countries, with the energy sector being the highest
carbon emitter, accounting for 40% of global emis-
sions. Yet, renewable energy trade in the Mediter-
ranean remains limited. This is the rationale behind
chapter 11 which argues that to drive the region’s
energy transition, a regional energy hub (REH] sup-
ported by green technologies and green finance could

foster collaboration among Mediterranean countries.
A Regional Trade Agreement (RTA) focused on re-
newable energy trade, with the EU’s central role and
compliance with State Aid Mechanisms for fiscal in-
centives, is crucial for this model's success.

For the REH to succeed, regional cooperation, parti-
cularly in transmission infrastructure investment, is
essential. RTAs, like Free Trade or Economic Integra-
tion Agreements, can provide the legal framework for
this cooperation.

It is suggested that a new institution be established
that would be responsible for overseeing the creation
of a regional fiscal aid monitoring body. The revenue
generated from the introduction of carbon taxes, as
well as green fiscal incentives, would be managed by
this body. The design of these fiscal incentives must
align with the EU State Aid Mechanism to ensure
compliance with EU regulations and standards. Key
green finance policy tools, such as tax credits, green
bonds, and guarantees for future tax incentives, are
essential to accelerate the transition. These financial
instruments offer stability and incentivize investment
in renewable energy, ensuring that green projects
are prioritized over fossil fuel investments. Tailoring
these instruments to the region’s socio-economic
contexts will be vital for a smooth and effective energy
transition, while ensuring that green finance remains
efficient and impactful in supporting long-term sus-
tainability.

TAILORING THE SOCIAL COST OF CARBON IN
THE MEDITERRANEAN: REGIONAL VARIA-
TIONS, CARBON TAX SCENARIOS, AND POLICY
IMPLICATIONS

What is the optimal Social Cost of Carbon ? The
twelfth chapter attempts to answer that using
an extended Regional Integrated Climate Econo-
mics for Mediterranean Region (RICE-MED) mo-
del, it measures the Social Cost of Carbon (SCC)
for each country, evaluates different carbon tax
scenarios, and assesses their implications for
emissions reductions and economic performance.

The model used projected carbon costs from 2020 to
2100, providing an overview of the temporal and geo-
graphical distribution of climate-related damages.
The results show a general upward trend, reflec-
ting the growing economic and social damages due
to the increase in greenhouse gas emissions. Sou-
thern European countries, such as France, Spain,
and ltaly, exhibit higher SCC projections, reaching
$750-800 per ton of CO, by 2100, due to their signi-
ficant economic activity and emissions. In contrast,
North African and Eastern Mediterranean countries,
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like Algeria and Egypt, show lower SCC values, ran-
ging from $400 to $600 per ton of CO,, despite their
high vulnerability to climate impacts. Others, such
as Greece and Turkey occupy an intermediate posi-
tion, with SCC projections of $650-750 per ton of CO,.

Theanalysisalso highlights the sensitivity of SCC to key
economic and climate parameters. Climate sensitivity
exerts the strongest influence, particularly in regions
already facing high temperatures and heatwaves.
The discount rate, which determines the weight of
long-term climate damages, varies by country de-
pending on their economic stability. The analysis un-
derscores the importance of tailoring carbon pricing
policies to specific regional contexts to ensure they
are both economically viable and socially equitable.
The carbon tax scenarios analyzed in the chapter
highlight complex trade-offs between environmen-
tal benefits and economic costs across Mediter-
ranean countries. Southern European nations, with
diversified economies and strong renewable energy
infrastructure, would be better equipped to han-

dle higher carbon taxes. Their industrial bases and
alignment with EU climate policies may enable them
to lead in decarbonization and adopt ambitious tax
strategies. In contrast, North African countries,
more reliant on fossil fuels and less diversified, face
challenges in implementing higher carbon taxes,
at least in the immediate-run. While they have re-
newable energy potential, a gradual approach is ne-
cessary to avoid economic disruption.

Ultimately, successful carbon pricing in the Mediter-
ranean requires addressing social equity. Public ac-
ceptance increases when revenues are transparently
recycled. In North Africa, carbon tax revenues could
fund cash transfers, rural energy access, and sub-
sidies, using existing programs like Egypt's Takaful
or Morocco's RAMED. In Southern Europe, carbon
pricing can offer co-benefits like home retrofits and
green jobs. Tailored approaches should be preferred
instead of a unified Mediterranean carbon tax, which
would be politically unfeasible due to regional diffe-
rences in fiscal capacity, energy dependence, and pu-
blic support for reform.

Regions Countries Characteristics
High reliance on coal and
. Turkiye natural gas; emergin
Mediterranean Y gas: ging
renewables
Largest fossil fuel ex-
Algeria porter in the region; high
emissions
Energy-intensive indus-
Egypt trial base; natural gas
North reliant
Africa Renewable energy
Morocco leader in the region; low
emissions
L Moderate fossil fuel use;
Tunisia .
growing renewables
High reliance on nuclear
France energy; strong industrial
base
Greece Economy in transforma-
Southern tion; moderate emissions
Europe
Energy-intensive
Italy industries; moderate
renewable adoption
Growing renewable ener-
Spain gy investments; diversi-

Findings summary
Source: calculations by the authors

fied economy

ScC

650-750 USD/
tCO by 2100

500-600 USD/
tCO by 2100

450-600 USD/
tCO by 2100

450-500 USD/
tCO by 2100

400-500 USD/
tCO by 2100

750-800 USD/
tCO by 2100

600-700 USD/
tCO by 2100

650-750 USD/
tCO by 2100

650-700 USD/
tCO by 2100

Plan A: Optimal Tax
Scenarios

50% SCC progressing to
100%

50% SCC; gradual move
to 100%

100% SCC

100% SCC

50% SCC progressing to
100%

100% SCC with gradual
progression

100% SCC; phased
approach from 50%

100% SCC; phased
approach from 50%

100% SCC

Plan B: Potential for
Aggressive Tax

Moderate; post-2050 or
in select sectors

No; requires significant
diversification and
renewable capacity

Moderate; requires
enhanced renewable
capacity

High; strong re-
newable base supports
implementation

Low; dependent on
renewable growth

Yes; specific sectors or
post-2050

Moderate; dependent
on renewable expan-
sion

Yes; post-2050 in ener-
gy-intensive sectors

Yes; feasible with
existing renewable
infrastructure



CLIMATE CHANGE AND MUNICIPAL FISCAL
REVENUES: IMPACTS, SCENARIOS, AND
POLICY MEASURES FOR RESILIENCE

The final chapter is more local in focus, it explores
the potential impacts of climate change on municipal
fiscal revenues in Italy, highlighting the essential role
municipalities play in local service provision and in-
frastructure management. Climate change threatens
to disrupt their financial stability, which could hinder
local redistribution policies and the ability to res-
pond effectively to climate challenges. The chapter
presents two main scenarios, optimistic and pessi-
mistic, for municipal fiscal revenues. The optimistic
one predicts an overall increase in fiscal revenues for
municipalities, with Milan seeing the largest absolute
increase of €252,360 and Turin the largest relative
increase at 3.5%. The total net gain for all munici-
palities is estimated at €567 million (in 2005 euros).
The Pessimistic Scenario presents a stark contrast,
with Catania potentially losing 5% of its revenue, Tu-
rin losing over 6%, and Milan losing more than 5%.
For all municipalities, the total loss could exceed €1.2

billion. The chapter then outlines several policy mea-
sures aimed at mitigating the adverse fiscal impacts
of climate change on municipal revenues, providing
a roadmap for cities to strengthen resilience while
maintaining fiscal stability. One proposed measure is
the implementation of Pigouvian taxation, levies de-
signed to reflect the external costs of economic ac-
tivities that harm society or the environment. In the
municipal context, such taxes could target activities
contributing to climate change, including carbon
emissions and pollution. By internalizing these social
and environmental costs, municipalities could gene-
rate a steady revenue stream to reinvest in climate
resilience initiatives. In this context, tools such as ur-
ban tolls, already implemented in several Italian ci-
ties, could be explored. This mechanism, which aims
to reduce congestion and pollution while generating
revenue for municipalities, could be adapted to fi-
nance climate change adaptation initiatives.

Another recommendation involves reforming cadas-
tral systems, which are used to assess land and pro-
perty values for taxation purposes. These systems
should be updated to account for climate-related



risks, enabling municipalities to adjust property va-
luations based on factors such as flood exposure,
extreme heat, or drought vulnerability. Such reforms
would help align property taxes more closely with ac-
tual environmental risks, fostering more equitable
taxation and encouraging sustainable land use.

The chapter also advocates for an expansion of cli-
mate-related tourist taxes, particularly in destina-
tions that depend heavily on coastal or cultural tou-
rism. This additional revenue could be allocated to
fund adaptation measures in tourism-dependent
areas, such as flood protection, heat mitigation in-
frastructure, or conservation efforts. By doing so,
municipalities can both mitigate the environmental
impact of tourism and create new fiscal space for cli-
mate action.

THE ROAD AHEAD

Across the diverse contributions of the edited volume,
a set of shared conclusions emerges, underscoring
the strategic importance of economic tools and green
finance for advancing sustainability in the Mediter-
ranean. First, the progressive phase-out or reform of
environmentally harmful subsidies and the alignment
of fiscal policy with sustainable development goals
are widely recognized as foundational to ecological
and economic reform. Second, while a range of green
instruments—from carbon pricing to green bonds and
conservation trust funds—show significant potential,
their effectiveness hinges on strong governance, in-
ter-ministerial coordination, and context-sensitive
design. Third, regional disparities in institutional ca-
pacity, fiscal space, and regulatory maturity underline
the need for tailored approaches, rather than one-
size-fits-all solutions. A recurring message is that
financial mechanisms must be embedded in coherent
policy frameworks and supported by robust monito-
ring, stakeholder engagement, and long-term com-
mitment. Finally, several contributions emphasize the
urgent need to develop a Mediterranean taxonomy of
sustainable activities, supported by operational gui-
delines. Such a taxonomy, tailored to the economic,
social, and environmental realities of the Mediter-
ranean basin, would help better direct financial flows
toward genuinely sustainable projects in the region.
It would clarify the signals sent to investors, reduce
the risk of greenwashing, and ensure transitions that
are not only fair and effective but also aligned with
local specificities—such as resource dependencies,
climate vulnerabilities, and economic structures.

A significant shift toward more sustainable economic
practices is within reach, provided the right national
and regional frameworks are in place and actively
supported, enabling green tools to flourish.
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Looking ahead, much remains to be done, particularly
in areas that require deeper exploration. The integra-
tion of private sector involvement and the potential of
blended finance are key areas that warrant further
research. Additionally, developing a comprehensive
Framework and Taxonomy for Sustainable Activities
is vital to provide clarity and guide investments effec-
tively. These topics will be further addressed in upco-
ming reports under the 2026-2027 Program of Work.

This process is ongoing, change is gradual, and while
progress has been made, much more is needed
to drive the transformation required. Political will,
coupled with continued research, collaboration, and
innovation, is crucial to ensuring the region’s transi-
tion to sustainability is not only successful but lasting.
Achieving sustainability will demand collective ef-
fort, sustained commitment, and coordinated action
across all sectors and stakeholders. The ongoing ef-
forts within existing frameworks such as the MSSD
can support this transformation, but they must be
complemented by continuous momentum and strong
political support.
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