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SUMMARY

Prepared as part of Activity 1.12 — Macroalgae-Focused Entrepreneurship Programme under
the MACRO CLEAN Project, this report provides a multi-dimensional assessment of
macroalgae-based economic opportunities, emerging trends, and sectoral transformation in
the Black Sea Basin. Building on semi-structured interviews with stakeholders from academia,
the private sector, investors, and public institutions, the study offers a consolidated view of
the current landscape of macroalgae-based products and their future potential.

Macroalgae constitute a strategic biomass used globally across a wide range of applications,
including food, feed, fertilisers, bioplastics, biotechnology, and cosmetics. This rapidly
expanding sector is shaped by major trends such as sustainability, carbon sequestration
potential, alternative protein sources, and the circular economy. While Tirkiye has strong
production potential due to its biodiversity, climatic conditions, and extensive coastline, the
sector remains at an early stage of development.

This research identifies the key challenges and opportunities shaping the macroalgae
ecosystem in Tirkiye. The interviews consistently point to limited cultivation capacity,
regulatory gaps, high capital requirements, constraints in technology and infrastructure, and
domestic feedstock supply bottlenecks as the most critical barriers to sector development. At
the same time, growing academic interest, the diversification of R&D efforts, early commercial
initiatives in fertilisers and bioplastics, and collaboration opportunities enabled by European
Union funding are generating strong momentum.

In particular, macroalgae accumulations observed along the Black Sea coastline are
increasingly seen both as an environmental challenge and an economic opportunity, offering
significant feedstock potential for fertiliser, bioplastics, and biotechnology applications.
Stakeholders emphasise that establishing a sustainable value chain will require a transition
from opportunistic collection to cultivation-based production, as only cultivation can ensure
reliable, traceable, and scalable feedstock volumes.

The report indicates that macroalgae-based products represent a nascent but growing
entrepreneurship and investment domain in Tlrkiye. However, the interviews suggest that
investors remain cautious due to long R&D cycles, that the lack of proof of concept (PoC) limits
startups’ access to finance, and that public support—particularly in regulation, incentives, and
enabling infrastructure—is critical for sector scaling.

Overall, this study provides a comprehensive snapshot of Tiirkiye’s macroalgae ecosystem,
presenting the current context, structural barriers, international trends, and priority areas for
future development through an integrated lens. The findings serve as a strategic reference for
policy makers, researchers, entrepreneurs, and investors, supporting efforts to translate
macroalgae resources into sustainable economic value across the Black Sea Basin.
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INTRODUCTION

Macroalgae are increasingly recognised as a strategic resource with both ecological and
economic relevance at the global level. At a time when eutrophication is intensifying, the
impacts of the climate crisis are becoming more visible, and biomass fluctuations in marine
ecosystems are occurring more frequently, the sustainable utilisation of macroalgae has
become critical from both an environmental and an economic perspective. In this context, the
MACRO CLEAN Project—implemented through the joint efforts of three Black Sea Basin
countries, Turkiye, Georgia, and Bulgaria—is a multi-partner initiative designed to investigate
macroalgae, support clean-up actions, enable their valorisation, and develop pilot applications
across the Black Sea Basin. The project establishes a comprehensive framework to ensure the
sustainable and effective collection, processing and utilisation, and the conversion of
macroalgae into value-added economic outputs.

This report has been prepared to provide an integrated analysis of current trends, the market
dynamics, commercialisation barriers, and future opportunities in the macroalgae sector.
Methodologically, the study applies a mixed-methods research design, combining a review of
academic literature with in-depth, multi-stakeholder interviews. Interviewees were selected
using a maximum variation sampling approach to ensure representation across the full
spectrum of roles within the ecosystem. Participants included: academics directly engaged in
macroalgae research; companies producing macroalgae-based products or involved in
feedstock supply, biotechnology development, and import/export; supply-chain actors;
investors; public institutions; municipalities; environmental management companies; and R&D
laboratories. This approach ensured that all segments of the value chain were covered and
enabled the generation of comparable evidence across stakeholder groups.

International literature and sectoral market research indicate that macroalgae-based products
are becoming a rapidly expanding economic domain worldwide. As of 2023, the global
commercial macroalgae market is estimated at USD 17-18 billion, with projections suggesting
it could exceed USD 30 billion by 2030. Approximately 95% of production takes place in the
Asia—Pacific region, while Europe is seeing growing demand—particularly in bioplastics,
biostimulants, fertilisers, functional foods, and cosmetics. By contrast, Turkiye and the Black
Sea Basin are still at an early stage of market development. However, the region combines
abundant natural biomass, increasing university-led R&D activity, and emerging regional
cooperation, positioning it as high-potential yet currently low in commercialisation.
International reports emphasise that the acceleration of an economically viable value chain in
the region will depend on strengthened R&D investment, regulatory improvements, and
enhanced local governance and implementation capacity.

Within this framework, the report presents global trends, sector needs, stakeholder insights,
and forward-looking perspectives on macroalgae-based products. The findings are intended to
inform regional policy development and to support new entrepreneurship and investment
initiatives aimed at the economic valorisation of macroalgae.
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We would like to thank all experts, academics, industry representatives, and investors who
contributed to this study. The knowledge, experience, and assessments shared during the
interviews have provided a valuable evidence base, helping to illuminate the future trajectory
of the macroalgae ecosystem in the Black Sea Basin and Tirkiye.

The content of this report is the sole responsibility of the authors. The views expressed do not
necessarily reflect the official position of the European Union. Reproduction is permitted
provided that the source is acknowledged and any modifications are clearly indicated.
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PART |
Global Market Size and Dynamics

The macroalgae sector has demonstrated notable growth in recent years, securing an
increasingly visible position in the global economy. As of 2024, the value of the global
commercial seaweed market is reported at different levels across market studies, yet all
estimates point to a substantial and expanding market. According to one report, the market
value in 2024 is approximately USD 12,7 billion, and is expected to reach USD 22,82 billion by
2034, growing at a compound annual growth rate (CAGR) of 6%. Another market analysis
estimates the market size at USD 17,14 billion in 2023 and USD 18,39 billion in 2024, projecting
an increase to USD 34,56 billion by 2032 with a CAGR of 8,20%. The variation across these
figuresis likely attributable to the sector’s ongoing maturation and the fact that data collection
and market-scoping methodologies are not yet fully standardised. This divergence should be
interpreted as a characteristic of a new and rapidly evolving market, rather than a
contradiction.

Figure 1. Global Commercial Macroalgae Market Forecasts (2023-2033)

Global Macroalgae Market W Red Macroalgae
M Green Macroalgae
Size, by Type, 2023-2033 (USD Billion) Brown Macroalgae
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The Market will Grow 5 2% The Forecasted Market $1 8.9B m' market.us

At the CAGR of:

Size for 2033 in USD:

Source: Fortune Business Insights,2024

Market growth is being driven by a set of factors that have become increasingly evident at the
global level. Rising environmental awareness and growing consumer demand for sustainable
products are among the primary drivers accelerating the uptake of macroalgae cultivation.
Macroalgae are widely regarded as a sustainable resource due to their rapid growth rates, high
nutrient content, and their role in carbon uptake through photosynthesis. In parallel,
increasing interest in vegan and plant-based diets is strengthening demand for macroalgae as
a nutrient-dense alternative, particularly given their richness in protein, vitamins, and
minerals. Overall, the market is observed to be responding to these trends.
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The use of seaweed as food dates back to the fourth century in Japan and to the sixth century
in China. Today, these two countries—together with the Republic of Korea—remain the largest
consumers of seaweed as a food product. Their demand underpins an industry that harvests
approximately 6.000.000 tonnes of fresh (wet) seaweed per year worldwide, with an estimated
value of around USD 5 billion.

Over the past fifty years, rising demand has exceeded the capacity of natural (wild) stocks to
meet market needs. Research into the life cycles of these algae has, in turn, enabled the
development of cultivation industries, which currently supply more than 90% of market
demand.

In the United States (US), astaxanthin derived from H. pluvialis is permitted for limited uses.
The US Food and Drug Administration (FDA) allows Haematococcus algae meal to be used as a
colour additive in animal feeds (e.g., salmonid feed). However, a GRAS (Generally Recognized
As Safe) status for the direct human consumption of H. pluvialis whole biomass or oleoresin is
not apparent in publicly available GRAS records. Similarly, no publicly available GRAS approval
or notification is available in a food context for Porphyridium species That said, the literature
notes that H. pluvialis and Porphyridium species—including P. cruentum— have been
referenced as part of a group regarded as GRAS by the FDA for specific applications, such as
pigment extraction (e.g., astaxanthin and phycoerythrin, respectively). Acute and sub-chronic
toxicity studies in rats indicate that H. pluvialis biomass and astaxanthin-rich extracts are well
tolerated, with reported LDs values exceeding 12 g/kg body weight and no significant adverse
effects on haematology or histopathology at dietary inclusion levels of up to 20% over 90 days
(e.g., LDso > 5,000 mg/kg; mild renal pigment changes are described as not toxicologically
relevant). In aquatic models, exopolysaccharide (EPS) extracts did not cause mortality or
developmental abnormalities in zebrafish embryo assays at exposure levels of up to 15% over
96 hours.

In vitro cytotoxicity assays indicate that most EPS fractions exhibit low cytotoxicity, with the
exception of certain acidified preparations tested at very high concentrations. Despite their
high potential and multiple benefits, the uptake of macroalgae as a food ingredient remains
limited, largely due to undesirable sensory attributes—often described as “fishy” or “seaweed-
like” flavours and odours. These attributes are largely associated with volatile organic
compounds (VOCs), including aldehydes and ketones, produced through different metabolic
pathways over the macroalgal life cycle. To enable broader adoption and improve consumer
acceptance, macroalgae require interventions that enhance sensory appeal and position them
as viable feedstock alternatives for food applications. Accordingly, strategies that can
effectively modulate and improve the sensory profile of macroalgae are critical. Microbial
fermentation has emerged as a promising approach to transform and enhance a wide range of
food substrates without generating toxic residues.

China is the largest producer of edible seaweed, with approximately 5 million tonnes, a
substantial share of which is kombu produced from Laminaria japonica cultivated over
hundreds of hectares on suspended ocean longlines. The Republic of Korea cultivates around
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800.000 tonnes across three different species; approximately 50% of this volume is wakame,
derived from Undaria pinnatifida and grown in a manner similar to China’s cultivation of
Laminaria. Japan’s production is about 600.000 tonnes, of which 75% is nori produced from
Porphyra species. Nori is a high-value product, priced at approximately USD 16.000 per tonne,
compared with kombu at USD 2.800 per tonne and wakame at USD 6.900 per tonne.

In 2023, red macroalgae held a dominant market position, accounting for more than 48,9% of
the market. This segment benefits from broad applications across both the food industry and
biotechnology-related uses. Red macroalgae are valued for their nutrient profile and are a key
ingredient in a range of health and wellness products, which continues to support demand
growth.

Green macroalgae, known for their versatile applications in agriculture and aquaculture,
account for a significant share of the market. Their role in water treatment and as biofertilisers
supports a stable market presence, while growing interest in sustainable farming practices
continues to underpin demand growth for this segment.

Brown macroalgae—commonly used in the production of alginates and animal feed—also
represent an important share of the macroalgae market. In addition, their application in the
cosmetics industry, particularly in skin-care products due to moisturising properties,
contributes to maintaining market demand. This segment is further supported by the broader
increase in the use of natural ingredients across consumer goods industries (USA Market
Analysis).

Alginate, agar, and carrageenan are seaweed-derived thickening and gelling agents, and these
three compounds form the backbone of seaweed’s industrial applications. The use of
seaweeds as sources of these hydrocolloids dates back to 1658, when the gelling properties of
agar—extracted with hot water from red seaweed—were first discovered in Japan. Extracts
from another red seaweed, commonly referred to as Irish Moss, contain carrageenan and
became popular as thickening agents during the nineteenth century. By contrast, the
commercial production of alginate from brown seaweed extracts—and its sale as a thickening
and gelling agent—did not take place until the 1930s. After the Second World War, industrial
use of seaweed extracts expanded rapidly, although it has at times been constrained by raw
material availability.

Today, approximately 1.000.000 tonnes of fresh (wet-weight) seaweed are harvested and
processed to produce the three hydrocolloids referenced above. This results in around
55.000 tonnes of hydrocolloids, with a total estimated value of USD 585.000.000.

Alginate production (approximately USD 213 million) is derived entirely from wild-harvested
brown seaweeds, as cultivating brown seaweeds specifically to supply industrial feedstock is
considered too costly at scale.

Agar production (approximately USD 132 million) is sourced mainly from two red seaweed
species. One of these has been cultivated since the 1960s—1970s, but cultivation has expanded
at a much larger scale since 1990, enabling significant growth of the agar industry.
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Carrageenan production (approximately USD 240 million) was initially dependent on wild
seaweeds, particularly Irish moss, a small alga found in cold waters with a limited natural
resource base. However, according to FAO data, the industry has expanded rapidly since the
early 1970s, driven by the availability of other carrageenan-containing seaweeds that can be
successfully cultivated in warm-water countries with cost-competitive production conditions.
While there remains a small level of demand for Irish Moss and certain other wild species from
South America, most seaweed used for carrageenan production today is sourced from
aquaculture (McHugh, D. J., 2003).

In the 1960s, Norway pioneered the production of seaweed meal—made from dried and milled
brown seaweed—used as an additive in animal feed. Because drying is typically carried out in
oil-fired ovens, production costs are sensitive to crude oil prices. Approximately 50.000 tonnes
of fresh (wet) seaweed are harvested annually to produce around 10.000 tonnes of seaweed
meal, which is sold for about USD 5 million. The total value of industrial products derived from
seaweeds is estimated at USD 590 million, while the overall value of all products from the
seaweed industry is estimated at approximately USD 5,6 billion.

1.1. Market Segmentation and Regional Dominance

In 2023, cultivated red macroalgae held a dominant market position, accounting for more than
67,6% of the market. This segment benefits significantly from controlled cultivation practices
that enable high-quality and consistent yields. Supply reliability and uniform product
characteristics strengthen demand, particularly from sectors such as pharmaceuticals and
nutraceuticals, where standardisation and quality consistency are critical.

Wild-harvested (naturally collected) macroalgae represent a significant segment of the market.
They are valued—particularly for being perceived as organic and minimally modified —which

In

supports demand in markets that prioritise “natural” attributes, such as organic foods and
natural cosmetics. At the same time, concerns related to sustainability and environmental
impacts tend to moderate growth, as market expansion must be balanced against ecological

considerations.

In 2023, dried red macroalgae held a dominant market position, accounting for more than
38,9% of the market. This form is preferred due to its extended shelf life and ease of transport,
making it well suited for global distribution. Its versatility across culinary and industrial
applications further strengthens its market appeal.

Raw (fresh) macroalgae constitute a more niche market, preferred for their freshness and
minimal processing. This form is particularly common in regional markets close to harvesting
areas, where proximity supports rapid “farm-to-table” use and where coastal communities
maintain established culinary traditions.

Powdered macroalgae are gaining traction due to their convenience and ease of integration
into dietary supplements and smoothies. This fine, versatile format enables incorporation into
everyday diets, helping to broaden the consumer base.
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Liquid extracts derived from macroalgae are increasingly used in cosmetic and pharmaceutical
formulations. This form is valued for its concentration of nutrients and bioactive compounds,
offering functional benefits—such as anti-ageing claims—attractive to product developers
seeking high-impact formulations.

In 2023, the food and beverage sector held a dominant position in the macroalgae industry,
accounting for more than 44,2% of the market. Growth in this segment is driven by the rising
global popularity of seaweed as a nutrient-dense and flavour-enhancing ingredient.
Applications range from everyday meals to premium dining, supporting wider adoption and
deeper market penetration.

In agriculture, macroalgae are primarily used as biofertilisers and soil conditioners. Their
organic content can support soil fertility and plant health, which has encouraged uptake within
organic and sustainable farming practices. As environmental awareness increases, demand for
these applications continues to expand.

In the pharmaceutical sector, macroalgae are valued for their bioactive compounds with
potential health-related properties. This segment draws on the therapeutic potential of algal
compounds—often discussed in the literature in relation to antiviral and anticancer activity—
making it a key area for research and product development.

The cosmetics and personal care industries use macroalgae extracts for functional properties
associated with hydration and skin conditioning, and for product positioning linked to anti-
ageing claims. The broader shift toward natural and sustainable beauty products further
strengthens this segment, where macroalgae are increasingly incorporated into skin-care
formulations.

One of the main challenges in positioning seaweed as a staple food is making seaweed-based
food products accessible, attractive, and affordable for billions of people. A further difficulty is
avoiding consumer confusion about whether seaweed-based foods are nutritionally
comparable to the foods they regularly consume (Forster & Radulovich, 2015). As with any
novel food product, broad societal and global acceptance takes time—and in many regions,
seaweed remains a relatively new food ingredient. Therefore, achieving consumer adoption
on a scale comparable to other primary agricultural food products will be a significant
challenge. Moreover, the apparent health benefits of seaweed may not apply uniformly across
all users and products, as the benefits of certain species appear to depend on digestibility
(Forster & Radulovich, 2015).

The presence of anti-nutritional factors—such as trypsin inhibitors and certain
polysaccharides—appears to limit the digestibility of seaweed protein in Palmaria palmata.
Seaweed polysaccharides used as thickening and gelling agents in processed foods may offer
several health-related benefits; however, they provide little to no digestible dietary energy
(Forster & Radulovich, 2015). A comparative study on nutrient utilisation from wakame
(Undaria pinnatifida) and nori (Neopyropia tenera, formerly Porphyra tenera) found that
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these seaweeds can serve as an excellent source of dietary fibre, but may also alter the
digestibility of minerals and proteins in the diet (Urbano & Goiii, 2002).

Figure 2: Global Macroalgae Market (2023)

Global Macroalgae Market a
ol
Share, by Application, 2023 (%) b

M Food & Beverages

11.4B

M Agriculture Total Market Size
(USD Billion), 2023

Pharmaceuticals

5.2%

B Cosmetics & CAGR
Personal Care 2024-2033

Ml Others

Source: Fortune Business Insights,2024

Like terrestrial plants, seaweeds do not deliver the same nutritional benefits to everyone:
maximum nutritional value can vary substantially depending on the species, individual dietary
needs, and the characteristics of those who consume them. For this reason, alongside
cultivation and product-development research, species-specific nutrition studies should also
be undertaken. In this context, it is worth noting that in Japan—where seaweed species have
been consumed for centuries—some individuals appear to digest seaweed more efficiently
than others (Forster & Radulovich, 2015). This has been linked to the presence of specific gut
bacteria, which have acquired genes enabling them to produce enzymes that break down the
polysaccharide found in Porphyra (nori) (Forster & Radulovich, 2015). These genes are believed
to have originated, plausibly, from marine microorganisms ingested together with nori
(Ledford, 2010). Consequently, individuals introducing seaweed into their diets for the first
time may experience digestive tolerance issues during the adaptation period.

Another nutrition-related concern relates to the high mineral content of seaweeds: excessive
consumption may have adverse health effects. For example, iodine levels in certain seaweed
species may lead to elevated thyroid-stimulating hormone levels, and cases of carotenoderma
(yellowing of the skin) have been reported when seaweed is consumed regularly in significant
amounts (Nishimura et al., 1998). Seaweeds cultivated or harvested in polluted waters may
also accumulate contaminants—most notably heavy metals. Toxins can accumulate in certain
seaweed species (Giusti, 2001; Sudharsan et al., 2012) and may pose toxicological risks to
human health. In addition, the development of value-added, seaweed- based functional food
products for human consumption has been constrained by a lack of human trials and clinical
data to substantiate evidence derived from animal and cell-based studies (Brown et al., 2014;
Hafting et al., 2015). Finally, regulatory restrictions on seaweed
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species without a history of human consumption remain one of the main barriers to integrating
seaweeds into functional foods (Hafting et al., 2015).

From a climate-change perspective, one of the key challenges associated with seaweed
cultivation relates to halocarbon emissions from seaweed beds (Phang et al., 2015).
Chloroform and bromoform are naturally produced by certain seaweed species (Nightingale et
al., 1995; Pyle et al., 2011). Volatile halocarbons can contribute significantly to atmospheric
concentrations of halogen radicals, which play a role in the catalytic destruction of ozone
(Phang et al., 2015). In large-scale seaweed cultivation systems, various artificial materials are
used to provide a stable substrate. A substantial share of these materials consists of
combinations of synthetic polymers that are highly resistant to degradation.

If cultivation systems are not properly maintained, marine pollution may occur due to wasted
or lost materials (Campbell et al., 2019). Such losses can also increase plastic loads within
marine food webs (Andrady, 2011; Derraik, 2002). Another critical issue is competition for
sunlight: surface-based seaweed farming can shade underlying ecosystems and affect
autotrophic communities beneath the farm footprint (Campbell et al., 2019). Current seaweed
cultivation technologies—often based on relatively simple structures—can typically be
deployed only in sheltered areas, which constrains expansion to a limited subset of suitable
sites (Duarte et al., 2017). In addition, ocean warming may reduce fucoid canopies through
physiological stress, intensify grazing pressure from herbivores in warmer waters, and interact
with increased storm activity and declining nutrient availability, potentially reducing
cultivation opportunities (Harley et al., 2012; Callaway et al.,, 2012). The potential
consequences of expanding cultivation by introducing non-native (exotic) seaweed species
must also be considered (McLaughlan et al., 2014). Seagrass meadows are recognised carbon
hotspots and are therefore important for decarbonised ecosystems (Duarte et al., 2005, 2013;
Fourqurean et al., 2012). They can be sensitive to human disturbance from neighbouring
seaweed farm operations, which may cause mechanical damage and shading (Waycott et al.,
2009). To avoid conflicts with other coastal users (e.g., navigation) and to limit environmental
impacts, spatial planning prior to farm establishment is essential. In China, major challenges
include competition with other uses for suitable sites and ensuring sufficient profitability
(Duarte et al., 2017). Finally, increasing seaweed output is often presented as necessary to
enhance the contribution of seaweed cultivation to climate- change mitigation and adaptation;
however, rapid increases in production may reduce market prices and discourage farmers
from continued participation (Duarte et al., 2017).

Intensive seaweed cultivation aimed at producing bioenergy or biofuels alongside carbon
capture and storage has been proposed as a potential strategy. While conceptually attractive
and worthy of continued research, significant implementation challenges remain. For example,
such approaches may require very large ocean areas, and the feasibility of achieving the dual
objectives of energy production and carbon uptake has been questioned (Melara et al., 2020).
Despite decades of research, seaweed-based biofuels have not yet reached the market, and
their commercial viability has not been demonstrated (Raven, 2017). Evidence also suggests
that under ocean acidification, carbon uptake alone cannot be
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used as a sufficient indicator of seaweed responses (Britton et al., 2019). In addition, the
effectiveness of seaweed afforestation for CO, reduction is expected to be influenced by
planetary feedback mechanisms, which adds uncertainty and raises concerns about its role in
climate-change mitigation strategies (Bach et al., 2021).

A key challenge affecting women'’s participation in seaweed cultivation is limited access to
technical skills and enabling resources. A field study on women seaweed farmers in Zanzibar
found that many women did not know how to swim and lacked access to boats (Hedberg et
al., 2018). As a result, women’s seaweed farming is often confined to very shallow waters.
While male farmers may be able to work daily, women’s activities can be restricted to working
during low tide—typically 3-5 days per week (Frocklin et al., 2014). Women may therefore
have a more limited role in establishing seaweed farms, particularly where farm set-up
requires substantial physical labour, such as placing bamboo stakes, tying lines, and assembling
the overall structure.

Many women are unable to use boats for transport. As a result, they often need to pay for
transportation and become dependent on men during farm set-up and harvesting activities.
Previous studies also indicate that women seaweed farmers may experience a range of health
problems associated with the work (Vestling & Forsberg, 2018).

Seaweeds are increasingly recognised as a potentially important component of global food
security, alongside their perceived roles in climate-change mitigation and women’s
empowerment. Recent studies have positioned seaweed cultivation as a possible alternative
to terrestrial agriculture, citing relatively simple cultivation methods, favourable nutrient
composition, and the potential to contribute to climate-change mitigation and adaptation
strategies. The seaweed industry is also expected to support many farmers—particularly
women—by increasing household purchasing power, strengthening social empowerment, and
contributing to poverty-reduction efforts. However, despite significant advances in seaweed
cultivation technologies over recent decades, major barriers remain to achieving scaled and
sustainable growth. These include the need for more sustainable production technologies,
diversified end-use applications, and broader social acceptance and market uptake.

When it comes to cultivation, the first step should be the careful selection of suitable species
and appropriate coastal cultivation sites, in order to achieve sustainable production with
maximum benefits at a viable cost. Maintaining a market price that incentivises farmers to
participate in the production system is also essential. In parallel, the establishment and
enforcement of the necessary regulatory and quality requirements is critical to improve the
quality of seaweed species and derived products intended for human consumption. Defining
recommended daily intake levels for seaweed and seaweed-based products is also important
to support healthy dietary practices. Finally, developing a sustainable seaweed cultivation
industry requires stronger international cooperation and coordination among countries that
produce and use seaweed.
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Best management practices should be developed for seaweed cultivation technologies that
are economically viable, environmentally sound, and socially acceptable, and these practices
should be disseminated by national and international organisations across tropical and
subtropical countries. This should be done in a timely manner to help ensure that these
nutrient-rich aquatic foods can contribute to both planetary health and human well-being.

1.2. Global Commercial Macroalgae Markets

The market is segmented across multiple dimensions, including species, product form, and
geography.

® Geographical Distribution: The Asia—Pacific region is the clear market leader, accounting
for 77,07% of the global commercial seaweed market in 2023 (Fortune Business Insights,
2024). China is among the primary countries driving production and sales, supported by
favourable climatic conditions. North America—particularly the US—is experiencing
notable growth, with an estimated CAGR of 6,5%, linked to increasing culinary use of
macroalgae and rising demand for plant-based products. The European market is also
showing steady growth (Fortune Business Insights, 2024).

® Product Type: Among macroalgae species, the red seaweed segment holds a leading
market position, supported by functional attributes such as relatively high protein and
vitamin content. This segment was valued at approximately USD 5,41 billion in 2024 and
is projected to grow at a CAGR of 6,5%.

® Product Form: Macroalgae are most commonly used in flake form. This segment was
valued at approximately USD 4,86 billion in 2024 and is expected to grow at a CAGR of
6,8%.

The COVID-19 pandemic initially caused a short-term slowdown in the market due to reduced
demand for raw materials and falling prices. However, it is stated that the market recovered
and regained momentum in the post-pandemic period, with an increase in the compound
annual growth rate. With the World Health Organization (WHO) drawing attention to the
health benefits of macroalgae, this situation demonstrates the strategic importance of
macroalgae in the fields of health and nutrition.

1.2.1. Global Commercial Macroalgae Market Forecasts (2024-2034)

The macroalgae market is significantly influenced by growing demand for sustainable and
environmentally friendly products. In recent years, increasing consumer awareness of health
and environmental issues has contributed to greater use of natural ingredients in food and
beverages.

According to a report prepared by the Food and Agriculture Organization (FAO), the global
seaweed market was valued at approximately USD 14 billion in 2020 and is projected to grow
at a compound annual growth rate of around 8,1% to reach approximately USD 21 billion by
2025. This growth is largely driven by the increasing popularity of macroalgae as a nutrient-
rich food source, particularly due to their content of vitamins, minerals, and antioxidants.
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Table 1: Global Commercial Macroalgae Market Forecasts (2024-2034)

Market Feature

Detail

Global Market Size (2024)

USD 12,7 billion

Global Market Size (2032)

USD 18,39 billion

Forecast Market Value (2024)

USD 22,82 billion

Forecast Market Value (2032)

USD 34,56 billion

Global CAGR (2024-2032) 6%

Global CAGR (2024-2034) 8,20%
Asia—Pacific Market Share (2023) 77,07%

Red Seaweed Segment (2024) USD 5,41 billion
Flake Segment (2024) USD 4,86 billion

Source: Fortune Business Insights, 2024

Macroalgae—especially varieties such as spirulina and chlorella—are well known for their
health benefits. Studies indicate that these algae are protein-rich and may contain up to 70%
protein on a dry-weight basis. Growing interest in plant-based diets and functional foods is
further increasing demand. This trend is particularly relevant for macroalgae, as they are being
incorporated into a wide range of products, including snacks, supplements, and beverages.

1.3. Market Volatility and Price Fluctuations

Price volatility is also a critical issue. The macroalgae market can be exposed to fluctuations
driven by factors such as climate change, which may affect cultivation conditions and yields.
For example, a report by the International Seaweed Association notes that adverse weather
conditions can lead to significant declines in seaweed harvest volumes, resulting in higher
prices. In 2020, the price of dried seaweed increased sharply—by up to 30%—due to supply-
chain disruptions caused by the COVID-19 pandemic, once again highlighting the market’s
vulnerability.
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1.4. Technological Constraints

Technological constraints in cultivation and processing can limit market growth. While
progress has been made, many producers still rely on traditional methods that may not be
sufficiently efficient or sustainable. For example, yields in macroalgae cultivation can vary
significantly—ranging from 5 to 20 tonnes per hectare—depending on the cultivation
techniques applied. Inefficient practices can undermine profitability and make it difficult to
scale operations to meet rising demand.

1.5. Market SWOT Analysis
1.5.1. Opportunities
a. Rising Demand for Sustainable Food Production

One of the most significant growth opportunities for the macroalgae market liesin its potential
role in sustainable food production. As the global population increases and demand for
nutritious food rises, macroalgae offer a viable solution. According to the United Nations, the
world population is projected to reach approximately 9,7 billion by 2050, which is expected to
drive a 70% increase in food demand. As macroalgae are rich in essential nutrients, they are
increasingly used as a valuable ingredient across a range of food products—from snacks to
dietary supplements.

b. Growing Consumer Health Awareness

Growing consumer awareness of health and wellness is increasing demand for functional
foods. The health benefits of macroalgae—known for their high content of vitamins, minerals,
and antioxidants—are increasingly being recognised. A report prepared by the WHO indicates
that seaweed consumption can contribute to improved nutrition, particularly in regions with
limited access to diverse food sources. As consumers seek healthier dietary options, the
market for macroalgae-based products is expected to expand significantly.

c. Public Support Measures and Policy Initiatives

Government initiatives are also supporting the growth of the macroalgae industry. In many
countries, governments encourage sustainable agricultural practices to combat climate change
and environmental degradation. For example, the Green Deal prepared by the European Union
(EU) (NOAA Fisheries, 2024) highlights the importance of sustainable marine resources and
encourages investment in seaweed cultivation.

The EU plans to allocate up to EUR 1 billion by 2027 to promote sustainable aquaculture, and
a portion of this funding is expected to benefit the macroalgae sector. Such initiatives can
provide the financing and resources needed to drive the sector’s growth.

d. Innovation in High-Value Applications

Innovations in macroalgae applications offer another pathway for growth. Beyond food and
beverages, macroalgae are being explored across a range of sectors, including cosmetics,
biofuels, and bioplastics. The global bioplastics market is projected to reach USD 44,5 billion
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by 2026, and macroalgae can serve as a sustainable alternative to conventional petroleum-
based plastics. This shift toward environmentally friendly materials aligns with consumers’
demand for sustainable products and creates a significant opportunity for the macroalgae
market.

e. Contribution to Climate Change Mitigation Potential

Macroalgae’s role in climate change mitigation also offers growth expectations. Macroalgae
cultivation can contribute to efforts to combat global warming by sequestering significant
amounts of carbon dioxide. According to research conducted by the World Bank, seaweed
cultivation can sequester up to 1,5 billion tonnes of carbon dioxide per year. This carbon
sequestration potential not only strengthens macroalgae’s sustainability profile, but also
attracts investments from environmentally focused organisations and governments seeking to
meet climate targets.

1.5.2. Market Expansion

Expanding markets in the West further increase growth opportunities. The rising popularity of
plant-based diets in Europe and North America is driving higher demand for seaweed products.
In the United States, the edible seaweed market is expected to grow by 10% per year, reaching
approximately USD 2 billion by 2025. A major trend in the macroalgae market is the increasing
popularity of plant-based diets. As consumers become more health- conscious and
environmentally aware, their search for sustainable food sources is also growing.
Macroalgae—especially seaweeds—are regarded as nutrient-dense ingredients that can
enhance both flavour and health benefits in plant-based products. Macroalgae are rich in
vitamins, minerals, and antioxidants. For example, red macroalgae such as nori contain high
levels of vitamin B12, which is often lacking in vegan diets. This nutritional profile aligns with
the growing demand for functional foods.

According to a study published in the International Journal of Food Science, consuming
seaweed can improve gut health and strengthen the immune system. This awareness is
prompting more manufacturers to incorporate macroalgae into their products.

1.5.3. Government Support Measures

Governments are actively promoting macroalgae cultivation and consumption as part of their
sustainability objectives. The Green Deal highlights the importance of marine resources in
achieving climate targets. The EU plans to invest EUR 1 billion in sustainable aquaculture, with
a specific focus on macroalgae cultivation. This initiative aims to encourage local production,
reduce dependence on imported products, and improve food security.

1.5.4. Technological Advancements

Recent technological advances are improving the efficiency of macroalgae cultivation and
processing. Innovations such as automated harvesting and enhanced aquaculture techniques
are making it easier to produce high-quality macroalgae at scale. For example, a partnership
between the University of Southern California and the Norwegian company Ocean Farming
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aims to develop sustainable farming practices that could increase yields by up to 50%. These
developments not only improve the economic viability of macroalgae cultivation, but also
reduce environmental impacts.

Another trend is the growing use of macroalgae in environmentally friendly packaging
solutions. As plastic pollution becomes a global problem, companies are shifting towards
biodegradable alternatives. Macroalgae derived materials offer a sustainable alternative to
conventional plastics, appealing to environmentally conscious consumers.

The use of macroalgae in the cosmetics industry is also increasing. Many cosmetics companies
are incorporating seaweed extracts into their formulations due to their moisturising and anti-
ageing properties. This trend represents a profitable opportunity for macroalgae suppliers.

1.6. Macroalgae Value Chain and Key Applications
1.6.1. Commercial and Industrial Applications

Macroalgae have become a strategic resource across multiple industries—not only in the food
sector—due to their nutritional value, bioactive compounds, and rapid growth rates. This has
enabled macroalgae to be increasingly viewed as a versatile biorefinery platform.

a. Food and Beverage Sector

Macroalgae have long been used for direct consumption worldwide, particularly in Asian
cuisines. Species such as nori (Porphyra spp.), wakame (Undaria pinnatifida), and kombu
(Laminaria japonica) are core ingredients in products such as sushi, salads, sauces, and
seasonings. Beyond traditional use, macroalgae are increasingly regarded as a rich resource for
functional foods and plant-based alternatives. Macroalgae are rich in protein, dietary fibre,
vitamins, minerals, and polyunsaturated fatty acids (PUFAs) that are essential for human
nutrition. As vegan and vegetarian diets continue to gain popularity, macroalgae are being
used more extensively to develop plant-based protein alternatives.

One of the most significant industrial uses of macroalgae in the food sector is the production
of hydrocolloids (agar, alginate, and carrageenan). These compounds are used as natural
additives for gelling, thickening, stabilisation, and emulsification in a wide range of foods,
including ice cream, jams, and baked goods.

b. Animal Feed and Aquaculture

Macroalgae are gaining increasing importance in the animal feed sector as a sustainable
alternative to conventional fishmeal and fish oil. These ingredients can provide omega-3 fatty
acids that are essential for animal nutrition, thereby reducing dependence on capture fisheries.
The use of seaweed meal as a feed additive—pioneered in Norway in the 1960s— illustrates
early innovation in this area. In addition, studies report that incorporating certain seaweed
species into animal feed at around 1% inclusion rates can reduce methane emissions from
cattle. This mitigation potential also positions the sector as relevant in the context of climate-
change action.
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c. Biostimulants and Biofertilisers

Macroalgae extracts are used in agriculture as biofertilisers and soil conditioners, supported
by their macro and micronutrient content. These inputs can improve soil physicochemical
properties and promote beneficial microbial activity. Macroalgae-based biostimulants can
accelerate crop growth, enhance tolerance to abiotic stresses such as drought and salinity, and
improve nutrient uptake. In Tirkiye, a project conducted at Mersin University examined the
production of biofertiliser from local macroalgae species and its effects on lettuce, highlighting
domestic potential in this field. The use of such local and natural fertilisers can offer a more
cost-effective option under rising input costs while also supporting organic farming practices.

d. High-Value Applications

The highest value-added application areas for macroalgae are in industries such as
pharmaceuticals and cosmetics.

® Pharmaceuticals and Nutraceuticals: Macroalgae contain bioactive compounds with
antioxidant, anticancer, antimicrobial, and antidiabetic properties. These compounds are
regarded as a natural and sustainable alternative to synthetic drugs and show potential
in the treatment or management of various diseases. Certain compounds— such as
carrageenan oligosaccharides—have demonstrated anticancer activity and may generate
synergistic effects when combined with conventional medicines.

® Cosmetics: Natural, biocompatible, and renewable macroalgae-derived compounds are
gaining popularity in skincare. They are used in moisturisers, anti-ageing products, skin-
whitening formulations, and hair-care products (Commercial Seaweed Market Size,
2024).

® Algal materials prepared as pastes, powders, or flours are preferred in thalassotherapy
centres due to their mineral content (e.g., calcium, magnesium, sodium, potassium),
trace elements (e.g., iron, copper, zinc, manganese), and vitamins (Turan, 2007). Agar’s
gel-forming capacity is reported to be approximately ten times higher than that of
gelatin, which supports its widespread use in microbiological studies and in the
pharmaceutical industry (Yilsay et al., 2001).

® Dueto their high water-retention capacity, seaweed-derived components have also been
used in the preparation of sulphamate-containing suspension mixtures (Glner & Aysel,
2006).

® Agar gels are also used in various products, such as perfumed underarm creams,
sunscreens, and dermatological creams containing zinc oxide or penicillin.

® Studies note that alginates used in creams may provide a cooling and refreshing
sensation on the skin due to rapid evaporation effects.
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Table 2: Key Macroalgae Metabolites and Industrial Applications

Metabolite Class Main Sources Key Industrial Applications
Rhodophyta (red Food (thickening, gelling),
Polysaccharides algae), Phaeophyceae pharmaceuticals (drug delivery),
(brown algae) biotechnology, biofuels
. Various species, Food (plant-based protein), animal
Proteins . ..
especially red algae feed, nutrition
. Phaeophyceae Antioxidant, anticancer,
Phenolic Compounds e . . L
(brown algae) antimicrobial cosmetics (antiageing)
Pigments (carotenoids, . . Natural food colourants, cosmetics,
. Various species . .
phycocyanins) nutrition (dietary supplements)

) . . . Food (nutrient supplementation),
Minerals and Vitamins Various species . ) N
animal feed, biofertilisers

These diverse applications demonstrate that macroalgae are not only a primary product, but
also a feedstock for an integrated biorefinery, enabling the production of multiple high-value
outputs from the same biomass. This approach aligns with a circular-economy model in which
the entire feedstock is utilised and supports a zero-waste objective (Adarshan et al., 2023).

1.7. Cultivation and Processing Technologies

The macroalgae sector is evolving from traditional harvesting practices toward modern
aquaculture-based cultivation techniques. This transition aims to improve efficiency, reduce
costs, and support environmental sustainability.

Modern Cultivation Techniques

® 3D Ocean Farming: A technique that enables large-scale production by using the full
water column of seawater, without the land area and freshwater resources required for
terrestrial agriculture. Seaweeds suspended on longlines can grow to 10 metres or more
before being harvested in spring. This approach can generate high yields from a relatively
small footprint.
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® Integrated Multi-Trophic Aquaculture (IMTA): This approach involves the co- cultivation
of different species—such as finfish, shellfish, and macroalgae—in the same system.
Macroalgae absorb excess nutrients (nitrogen and phosphorus) originating from the
waste streams of other species, improving water quality and supporting overall
ecosystem sustainability. This integrated model can enhance economic profitability while
also delivering environmental benefits.

1.7.1  Biotechnology and Strain Improvement

Biotechnology and strain improvement are of major importance for the long-term growth of
the macroalgae sector. However, unlike microalgae, technological progress in this area
remains at an early stage. In microalgae, gene-editing tools such as CRISPR/Cas have been
successfully used to improve industrially relevant traits, including lipid and pigment content.
In contrast, the application of these tools to macroalgae has not yet been sufficiently studied,
and available evidence does not provide detailed insight into how industrial traits in
macroalgae can be improved through genetic engineering.

At present, the primary approach used for strain improvement in macroalgae relies on
conventional selective breeding and the development of stable strains by identifying and
propagating desirable traits from wild populations. This indicates a critical technological gap
for the sustainable growth of macroalgae cultivation. Addressing this gap highlights the
importance of investing in biotechnology and genetic research to maximise the sector’s future
potential.

1.7.2. Biorefinery and Processing

Developing biorefinery processes is critical to increasing the economic value of macroalgae.
These processes aim to produce multiple high-value outputs under a zero-waste principle by
fractionating biomass into its main components (e.g., proteins, carbohydrates, lipids), which
can then be valorised through different product streams.

However, macroalgae processing involves significant challenges. Drying harvested biomass is
an energy-intensive step that increases both costs and environmental impacts. In response,
research is being conducted on novel extraction approaches—such as wet processing routes—
that enable processing without prior drying. These innovations have the potential to reduce
production costs and lower the industry’s environmental footprint.

1.8. The Role of Macroalgae in the Blue Economy

The macroalgae sector offers not only economic potential, but also a range of environmental
and social benefits that fall under the concept of the blue economy. These benefits position
macroalgae cultivation as more than an industrial activity, and as a strategic field that can
contribute to planetary health.
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1.8.1. Blue Economy

Since the early 21" century, the concept of the “blue economy” has become increasingly
prominent. The international community has suggested that the blue economy encompasses
three economic forms:

e aneconomy addressing the global water crisis (McGlade et al., 2012),
e aneconomy of innovative development (Pauli, 2009), and
e the development of the marine economy (Behnam, 2012).

Academic research indicates that the blue economy literature is shaped around themes such
as sustainable development, ecosystem services, governance, and sectoral transformation.
Within this framing, blue economy models are understood to aim at shifting resources from
scarcity to abundance and at challenging prevailing production and consumption patterns that
generate environmental problems (Kathijotes, 2013). To support blue growth in coastal areas,
the development of management tools grounded in an ecosystem services approach has been
recommended (Mulazzani et al., 2016). Similarly, long-term sustainable blue growth in the
maritime sector has been linked to governance models based on cooperation, inclusiveness,
and trust (Soma et al., 2018). Studies focusing on the spatial dimension of blue growth also
underline the strategic importance of planning and space allocation, by highlighting potential
limits to growth in the maritime industry (Van den Burg et al., 2019).

In the management and governance literature, the sustainable development approach is taken
as a core foundation. In this context, a conceptual framework has been developed to assess
sustainable marine management (Keen et al., 2018). In addition, a blue growth management
model has been proposed that emphasises the need for joint efforts among stakeholders to
promote blue growth and achieve the Sustainable Development Goals (Sarker et al., 2018).

Studies examining the role of stakeholders discuss the importance of inclusive governance
mechanisms for sustainable development (Howard, 2018). The convergence between the blue
economy and ecosystem management is also associated in particular with the ecosystem
accounting approach, drawing attention to the ecological foundations of blue growth (Hayha
& Franzese, 2014; Lillebg et al., 2017). The blue economy emphasises overarching planning
and coordinated development between the marine ecosystem and the economic system of
oceans and coastal zones. Taking these characteristics into account, we define the blue
economy as sustainable production, services, and all related activities that both use and
conserve coastal and marine resources. In doing so, there are numerous challenges that
concern all sectors of the economy—from the private sector and industry to research and
development, from NGOs to government policies. This complexity presents both opportunities
and barriers.

On 8 June 2018, various marine industrial parks and bases in the Yangtze River Delta region
signed agreements to implement regional strategic cooperation. The strategic cooperation of
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marine industries in the Yangtze River Delta involves five parks and bases in Nantong,
Zhoushan, Shanghai, Pudong, and Ningbo.

There are two main focuses for the establishment of these parks and bases:

e To strengthen industrial cooperation: to comprehensively manage industrial projects
and resources in order to facilitate needs-based choices; to establish service functions
to guide project implementation; and to promote the orderly transfer of the marine
industry within the region and the development of industrial clustering.

e To deepen cooperation in scientific innovation and talent development: to encourage
colleges and institutions, scientific institutes, and enterprises to establish joint R&D
institutions and shared centres for technology transfer; to ensure communication and
integration in attracting marine talent; to create joint mechanisms for training and
developing talent; and to establish common criteria for recognising talent (State
Council of China, 2014).

1.8.2. Blue Carbon Potential for Addressing Climate Change

Macroalgae are highly effective at absorbing carbon dioxide from the ocean. Based on biomass
alone, they can absorb more greenhouse gases than the combined total of seagrasses,
mangroves, and salt marshes, which are known for their carbon storage capacity. This implies
that macroalgae farms could help address local climate-related impacts such as ocean
acidification. While the term “blue carbon” traditionally applies to mangroves, seagrasses, and
salt marshes, it is increasingly being expanded to include macroalgae, as macroalgae are also
recognised as potentially making significant contributions to global climate goals.

1.8.3. Bioremediation and Water Quality Improvement

Macroalgae can improve water quality by taking up excess nutrients such as nitrogen and
phosphorus during growth. When present in excessive amounts, these nutrients can trigger
harmful algal blooms and reduce oxygen levels in marine waters. Macroalgae farms can help
lower nutrient concentrations in adjacent waters and may therefore help prevent the
formation of hypoxic “dead zones”.

Macroalgae can also absorb heavy metals and other coastal pollutants, acting like a biological
sponge. Macroalgae cultivated for this purpose should not be consumed as commercial
products, and should be used solely to improve ecosystem health. Such farms offer significant
potential for bioremediation projects, particularly in coastal areas contaminated by industrial
discharges.

1.8.4. Ecosystem Services and Restoration

Macroalgae play important ecological roles by providing habitat and food resources for marine
life. To help restore declining kelp forests globally, an approach referred to as “restorative
aquaculture” is increasingly being adopted. In this approach, macroalgae
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cultivation is used to create shelter and feeding environments for commercial fish and other
marine organisms.

These environmental benefits are shifting interest in the macroalgae sector beyond
commodity markets. Ocean-based solutions often deliver multiple co-benefits, such as
ecosystem restoration, carbon sequestration, and job creation. This layered value proposition
is attracting a new class of blue-economy-focused investors who consider not only financial
returns but also measurable environmental and social impact. As a result, the macroalgae
sector is increasingly positioned as a long-term and sustainable investment area.
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PART I
Comparative Analysis: Global Leaders and Tiirkiye

The macroalgae (commercial seaweed) sector has shown notable growth in recent years and
has secured an increasingly important place in the global economy. As of 2024, the value of
the global commercial seaweed market is reported with varying figures across different
sources, yet all point to a substantial market size. According to Fortune Business Insights
(2024), the market was valued at approximately USD 12,7 billion in 2024 and is expected to
reach USD 22,82 billion by 2034, growing at a 6% CAGR.

Another market analysis suggests that the market size was USD 17,14 billion in 2023 and USD
18,39 billion in 2024, and forecasts that it will increase to USD 34,56 billion by 2032, with a
CAGR of 8,20%. The differences between these figures reflect the fact that the sector is still
not fully mature and that data-collection methodologies have not yet been fully standardised.
This, in turn, is an indicator of the sector’s new and dynamic nature. According to a recent
World Bank report, the emerging global seaweed market has the potential to grow to USD 11,8
billion by 2030. This market value is associated not only with seaweed’s capacity to absorb
carbon, sustain marine biodiversity, create employment opportunities for women, and unlock
value chains.

The Global Seaweed: New and Emerging Markets Report (2023) analyses commercial
opportunities for seaweed market applications with high growth potential. The report provides
insights for entrepreneurs, investors, and policymakers to help the seaweed sector realise its
potential both now and in the future. Today, most cultivated seaweed is used either for direct
human consumption or as fresh feed in aquaculture. In the future, seaweed- based products
could substitute fossil fuels in sectors such as textiles and plastics, enable carbon capture, and
generate income for vulnerable coastal communities. Since the current market is dominated
by a few Asian countries that produce 98% of cultivated seaweed, significant growth
opportunities exist across many other regions.

The report focuses on ten relatively new and emerging seaweed applications that have the
largest market opportunities beyond established sectors. In the short term, the most promising
emerging markets—including biostimulants, animal feed, pet food, and methane- reducing
additives—are projected to reach USD 4,4 billion by 2030.

Mid-term opportunities, such as dietary supplements, alternative proteins, bioplastics, and
fabrics, could reach a potential value of USD 6 billion. Long-term emerging markets for
pharmaceuticals and construction materials are projected to reach USD 1,4 billion, although
significant regulatory challenges and high product development costs are expected to persist.

The macroalgae market is experiencing substantial growth across regions, with Asia-Pacific
(APAC) emerging as the dominant region, accounting for approximately 43% of the global
market share, valued at USD 4,9 billion. This strong market presence can be linked to increasing
consumer awareness of health benefits and sustainable practices, which is driving the growing
use of macroalgae in food, pharmaceuticals, and biofuels.

32

Co-funded by
the European Union

iterreyg

MACRO
NEXT Black Sea Basin CLEAN



Market expansion in North America is expected, driven by growing demand for natural food
additives and increasing investment in algae-based biotechnology. The North American
macroalgae market is projected to reach USD 1,8 billion by 2025, growing at a 9,3% CAGR.
Europe follows closely, characterised by a strong market for macroalgae-derived bioplastics
and biofertilisers.

In the Middle East and Africa, although the market remains underdeveloped, there is a notable
shift towards sustainable agricultural practices, which is driving increasing interest in
macroalgae applications. In Latin America, growth is being observed particularly in countries
such as Brazil and Chile, where macroalgae cultivation is being integrated into local economies.

2.1. Policy Frameworks and Support Mechanisms in Leading Countries

Global leaders in the macroalgae sector treat this field as a strategic national priority. Each
country’s approach is shaped by its own economic, social, and environmental objectives.

Asian countries such as China, the Philippines, Indonesia, Japan, and Korea are among the
leading regions where macroalgae are effectively cultivated at commercial scale worldwide.
Seaweed productivity—dominated by five main genera/species groups (Undaria, Pyropia,
Gracilaria, Eucheumatoids, Saccharina)—increased from 10,6 million tonnes in 2000 to 35
million tonnes in 2020. While both Phaeophyceae (3,1-16,4 million tonnes) and Rhodophyta
cultivation expanded (1-18,3 million tonnes), Chlorophyta seaweed production declined (3,1-
1,7 million tonnes). More than 95% of global macroalgae production was accounted for by
Laminaria saccharina (35,4%), Kappaphycus/Eucheuma (33,5%), Gracilaria (10,5%),
Porphyra/Pyropia (8,6%), and Undaria (7,4%). Europe’s seaweed production reached 287.033
tonnes, contributing approximately 0,8% of the global total in 2019.

According to a new World Bank analysis on ten emerging seaweed markets, the seaweed
sector could reach USD 11,8 billion by 2030. Despite this projection, much of the additional
value in the seaweed business remains untapped. Beyond current markets, the sector holds
for diversification and value addition. According to a World Bank report published in 2016,
increasing seaweed farming by 14% per year would lead to 500 million tonnes (dry weight) by
2050 and a 10% increase in food supply, income generation, and quality of life. Seaweed
farming remains concentrated in a limited number of countries dominated by East and
Southeast Asia.

In East Asian countries, the harvesting and use of seaweeds for human food and medicine
dates back at least 1500 years. Modern seaweed aquaculture in East Asia was established in
Korea, Japan, and China between the 1950s and 1970s. Since then, it has expanded rapidly,
and seaweed farms have gained popularity in other regions worldwide. In 2020, countries
outside Asia produced less than 2% of total farmed seaweed volume. Nevertheless, the outlook
for scaling seaweed production in other parts of the world remains promising. East and
Southeast Asian countries continue to produce most farmed seaweed globally; China,
Indonesia, the Philippines, North and South Korea, Japan, and Malaysia account for
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approximately 98% of total production. In 2019, 98 countries exported macroalgae (USD 909
million) and hydrocolloids (USD 1,74 billion), earning a total of USD 2,65 billion. According to
the UN Comtrade Database, exports of macroalgae and related products in 2019 generated

export revenues, as shown in Table 3.

Table 3. Exports of Seaweed and Seaweed-Based Hydrocolloids, 2019

Countries USD (million)
China 578
Indonesia 329
Republic of Korea 320
Philippines 252
Chile 209
Spain 145
France 124
United States 102
Germany 82
United Kingdom 78

Source: Birlesmis Milletler Comtrade Veri Tabani, 2019

2.1.1. People’s Republic of China

hina is an undisputed leader in macroalgae cultivation, and its dominance in this field stems

from long-term and integrated public policies. In line with its objectives of ensuring food

security and protecting marine resources, Chinese leaders emphasise the importance of

mobilising both terrestrial and marine resources.

Marine Ranching Strategy: China has pioneered the concept of “marine ranching”, which
transforms marine areas into managed underwater farms. Going beyond conventional
aquaculture, this concept seeks to create ecosystems that support the restoration of
marine biodiversity. In 2024, a single city—Shanwei—invested more than USD 279
million in the construction of eight such marine ranching sites.

Blue Carbon Policies: China has highlighted “blue carbon” potential to support its goal
of achieving carbon neutrality by 2060. The government has established various financial
support mechanisms to encourage blue carbon projects, including macroalgae
cultivation, and supports the participation of private capital.

2.1.2. Japan

In Japan, the use of macroalgae has a long-established history dating back to the 4th century.

Japan’s policies view the sector not only as an economic activity, but also as part of cultural

heritage and ecosystem health.
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Restoration and Conservation: Japan’s Fisheries Agency has implemented policies to
restore declining seaweed beds (isoyake). Guidance documents have been published to
enable fishers to plan and implement seaweed-bed restoration themselves. These
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efforts are supported through a public subsidy scheme, and new technologies (e.g.,
unmanned aerial vehicles—drones) are used to monitor the status of seaweed beds.

2.1.3. Norway

Norway is a global leader in aquaculture (particularly salmon) and is integrating the
macroalgae sector into this existing infrastructure.

® Integrated Policy Approach: The Norwegian Parliament explicitly supports measures
within aquaculture policy to “scale up low-trophic aquaculture, including macroalgae
cultivation”. This policy approach is aligned with incentive schemes—such as the new
Environmental Technology Programme—which aim to reduce the environmental
impacts of fish farming and to develop a circular economy strategy.

2.1.4. United States

Although the U.S. macroalgae sector is still in a developmental phase, it is among thegrowing
aquaculture segments.

® R&D and Infrastructure Support: Government agencies such as the National Oceanic and
Atmospheric Administration (NOAA) support the sector by conducting research on siting
requirements, farm designs, and best management practices, with the aim of enabling
the expansion of macroalgae cultivation in an economically and environmentally
sustainable manner.

Figure 3: Asia-Pacific Commercial Seaweed Market Size, 2019-2032

Asia Pacific Commercial Seaweed Market Size, 2019-2032 (USD Billion)

| 1i1 I I I I I | | ‘ |

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

www.fortunebusinessinsights.com

Source: Fortune Business Insights, 2024

To fully realise the market potential of seaweed, the sector will need to overcome several
fundamental challenges. The most significant constraint is seaweed availability, driven by
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limitations in volume, supply consistency, and quality. As additional application areas for
seaweed continue to develop, pricing pressures and regulatory barriers may also emerge.

Despite these challenges, the climate and environmental benefits of seaweed cultivation are
expected to help accelerate the growth of emerging markets. As interest in “green” products
continues to rise, many product developers have indicated that they rely on sustainability
premiums to maintain profitability.

At a time when global resources are increasingly being depleted, it is particularly important to
make the best possible use of resources such as seaweed resources that can both renew
rapidly and potentially contribute to ecosystem regeneration.
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PART llI
Current State of the Macroalgae Sector in Tiirkiye and Selected Ecosystems

Turkiye has a favourable basis for macroalgae cultivation thanks to its long coastline,
geographic position, and biodiversity potential. However, this potential has not yet translated
into large-scale commercial activity.

3.1. Research and Development (R&D) Landscape

Academic research on macroalgae is being conducted in Tirkiye. In particular, it is noted that
regions such as Canakkale, with geomorphological and salinity variations, may offer cultivation
opportunities for many commercially valuable algal species. One example is a project carried
out in the Gulf of Mersin on producing biofertiliser through fermentation from certain
naturally occurring macroalgae species. This project explores the potential use of macroalgae
in organic agricultural practices. At the governmental level, there also appears to be growing
interest in the sector. The Ministry of Agriculture and Forestry, in cooperation with the FAOQ,
organised a workshop on “Alternative Feeds for Carnivorous Fish in Aquaculture and
Macroalgae Cultivation”. This event brought together different stakeholders—such as the feed
industry, academics, and policymakers—to discuss the future of the sector.

3.2. Policy and Legal Framework

In Tarkiye, permits for aquaculture are granted by taking into account factors such as
environmental sensitivities and the tourism sector. The regulatory framework includes
relatively high standards for environmental protection. General aquaculture regulations set
out specific rules and permitting requirements for wild harvesting activities and processing
facilities.

Support mechanisms are also available for R&D. The Scientific and Technological Research
Council of Tirkiye (TUBITAK) provides project-based support schemes for SMEs. Under the
Rural Development Investments Support Programme of the Ministry of Agriculture and
Forestry, grants of up to 50% are available for machinery and equipment purchases. These
support instruments could potentially encourage infrastructure investments required for
macroalgae cultivation.

3.3. Barriers to Current Production and Commercial Activity

Despite growing interest in academia and policymaking, the development of the macroalgae
sector in Turkiye has not yet translated into large-scale commercial production. Existing
initiatives remain relatively small-scale and localised. For instance, a seaweed greenhouse in
Seydikemer has been established to produce dietary supplements. Similarly, seaweed
collected in Yalova has been converted into fertiliser by the municipality and used in
greenhouses.

This situation indicates a “knowledge-to-action” gap in Tiirkiye in moving macroalgae potential
towards large-scale commercialisation. Unlike global leaders, a concrete,
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integrated, and long-term national strategy for the sector has not yet been fully defined in
Tirkiye. This highlights the need to build stronger bridges between academic research, policy
objectives, and commercial implementation.

Table 4: Comparative Overview of the Macroalgae Sector:
Tiirkiye vs. Global Leaders

Criteria China Japan Norway Tiirkiye
. An emerging
. An emerging
Traditional market;
Global leader; market .
. consumer; a . . commercial-
Market dominant . . integrated into
pioneer in scale
Status producer and . . the broader .
industrial production
consumer. o aquaculture
applications. has not yet
sector.
started.
A mix of .
. o Academic
Marine traditional and Integrated .
L. . projects and
Cultivation ranching and modern systems as part ll-scal
small-scale
Approach intensive methods, with of low-trophic
. . greenhouse
production. a restoration aquaculture. .
initiatives.
focus.
Academic
. Deep-rooted interest;
Food security, . )
y ) traditions, Aquaculture seeking
blue carbon”, ) o
. . isoyake sustainability, nature-based
Key Drivers national ) . ]
restoration, environmental solutions to
development ] o
| environmental technology. high input
ans.
P protection. costs (e.g.,
fertilisers).
Specific and L General
. . . Integrationinto
integrated Public subsidies aquaculture
. . aquaculture .
. state policies, for restoration . regulations;
Policy Focus . . policy and -
including and project-based
. . . technology
financial monitoring. . ] R&D support
incentives.
support. schemes.
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Criteria China Japan Norway Tiirkiye
Notable Large-scale Restoration Integration of Academic
Achievements production; of declining macroalgae research and

development of seaweed into fish pilotinitiatives.
marine ranching beds. farming
sites. systems.

Key Gaps Coastal — — Lack of
pollution; gaps commercial-
in the scale
legal/regulatory production;
framework. absence of a

dedicated
national
strategy

3.3.1. People’s Republic of China — Macroalgae Sector

As in many parts of the world, China is seeing increasing interest and intensive R&D efforts in
both existing and emerging microalgae and macroalgae products—ranging from high-value
specialised products (such as established foods for human consumption) to lower-value
commodity applications (such as feeds and fuels). This interest is driven by national targets to
reduce CO, emissions from fossil fuels—particularly coal-fired power plants—as well as by
demand for “green” energy and products that can be produced without freshwater inputs.

At the same time, the Chinese algae industry is facing more immediate challenges, including
public perceptions regarding the healthiness of algae-based foods and high production costs
that constrain both domestic and international markets.

3.3.2. Black Sea Basin

The Black Sea has been heavily polluted due to human activities such as maritime operations,
agriculture, and industry, which has affected the regime and characteristics of its waters
(Novacet al., 2020; Shypotilova et al., 2021). These activities have also led to damage to civilian
and industrial facilities, causing environmental pollution in Ukraine—particularly across the
waterways of the Black Sea Basin (Shchiptsov & Goncharov, 2023).

The significance of pollutantsin the Black Sea is considerable, and a substantial share of marine
litter associated with maritime activities originates from the region (Novac et al., 2020). In
addition, the Black Sea’s weak water exchange and insufficient vertical circulation further
exacerbate the pollution problem (Novac et al., 2020). Pollution in the Black Sea has severe
impacts on the ecosystem and water quality. For example, the destruction of civilian and
industrial facilities as a result of armed conflict in Ukraine has contributed to
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environmental pollution in the Black Sea Basin (Shchiptsov & Goncharov, 2023). Moreover,
point-source emissions—such as nutrients, microplastics, Cryptosporidium, and triclosan—
originating from 107 rivers discharging into the Black Sea are expected toincrease in the future,
underscoring the need for coordinated international efforts to minimise pollution (Strokal et
al., 2023).

Turkish provinces along the Black Sea coast—such as Trabzon, Samsun, and Zonguldak—
contribute significantly to regional pollution, primarily through agriculture and industry
(Akkoyunlu, 2018). Effective monitoring and water quality control strategies, alongside the
deployment of innovative technologies to reduce pollutant impacts, are necessary to protect
the marine environment. Addressing pollution in the Black Sea requires a multifaceted
approach, including the development of environmentally sensitive recommendations and
strategies, the establishment of robust monitoring and quality control systems, and the
application of innovative technologies to mitigate pollutant impacts (Shypotilova et al., 2021;
Shchiptsov & Goncharov, 2023). In addition, advanced wastewater treatment can help
minimise trade-offs between economic activity and pollution, and risk assessment is crucial for
limiting the impacts of biological hazard issues in the region (Strokal et al., 2023; Ratad & Rusu,
2020).

Macroalgae in the Black Sea—particularly green and brown species—are of significant interest
due to their potential applications across a range of industries, including pharmaceuticals,
cosmetics, tissue engineering, wound dressings, and drug delivery systems (Sirbu et al., 2020;
Cadar et al., 2022; Rosioru, 2024). These algae are rich in bioactive compounds, such as
polyphenols with antioxidant and antibacterial activity. The biochemical composition of Ulva
lactuca and other macroalgae species, including Gongolaria barbata, is influenced by
environmental conditions and physiological status, which in turn affects their utilisation
potential (Cadar et al., 2022; Rosioru, 2024). For example, the total polyphenol content and
antioxidant capacity of Ulva lactuca may vary depending on the extraction method and the
specific conditions of the marine environment (Cadar et al., 2022). In the Black Sea, the
distribution and abundance of Ulva lactuca and Gongolaria barbata (previously known as
Cystoseira barbata) are affected by multiple factors, including coastal habitat changes and
anthropogenic pressures such as tourism development. Genetic diversity studies on Ulva
lactuca have also identified variations in the intertidal zone and have underlined the need for
conservation efforts (Hayati & Rahly, 2024). The use of Ulva lactuca and Gongolaria
(Cystoseira) barbata biomass for extracting bioactive substances depends on compound purity,
which is closely linked to the status of the marine ecosystem (Sirbu et al., 2020; Cadar et al.,
2022; Rosioru, 2024). Simplified profiles of antioxidant-active compounds can be established
using semi-quantitative tests, highlighting the importance of considering sampling location
and timing. Overall, the valorisation potential of species such as Ulva lactuca (Sirbu et al., 2020;
Cadar et al., 2022) and Gongolaria barbata (Rosioru, 2024) is high due to their biochemical
properties, making them suitable candidates for biotechnological applications.
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The current species list of macroalgae (excluding Charales) in Russia’s southern seas includes
478 species in total: 362 species in the Black Sea, 46 species in the Sea of Azov, and 70 species
in the Caspian Sea. Compared to data from 30 years ago, the species list has increased by
approximately 30% (with most of the increase attributable to 96 species recorded in the Black
Sea).

Warm-water Mediterranean and tropical-origin green and red macroalgae (e.g., Ceramium,
Polysiphonia, Laurencia, Ulva, and Chaetomorpha) and brown algae (e.g., Sargassum and
Cystoseira) are the main invasive taxa. Today, the highest species diversity is found along the
Crimean and Turkish coasts of the Black Sea, and the species list for the Turkish coast differs
markedly from all other surveyed regions of the Black Sea. Algae belonging to the warm- water
complex showed the strongest increase in the Black Sea during the 1990s and 2000s; species
of boreal—tropical and subtropical origin are dominant. By contrast, no similar trend was
observed in the Sea of Azov or the Caspian Sea, although an expansion of habitats of brackish-
water green algae has been recorded.

The Black Sea is a brackish basin that is semi-isolated from the Mediterranean, and its
hydrology and phytobenthos concentrations differ from those of other seas in the same region.
Toxic elements (and nuclides) are transported via airborne pollutants, rivers, oil pollution, or
the direct discharge of industrial waste into the sea. Trace elements are carried by seawater
currents originating from the Danube and other rivers. Ecological conditions in coastal areas
are highly diverse, which causes element concentrations in algae to vary depending on multiple
factors, including species, geographic location, and season.

Green macroalgae are widely used to monitor marine pollution across different geographic
regions. They are common along Bulgaria’s Black Sea coast, and some species (Ulva rigida,
Enteromorpha intestinalis, Cladophora vagabunda) occur in almost all areas; therefore, they
are suitable for comparative assessments of pollutant concentrations across locations. Green
macroalgae species have been used as bioindicators in the Black Sea and in other marine
environments of neighbouring seas. Although researchers have measured trace element
concentrations in Black Sea green algae species, data on heavy and toxic metals along
Bulgaria’s Black Sea coastal zone remain limited and insufficient.

Macroalgae cultivation has strong potential in the shallow and sheltered coastal areas of the
Black Sea, particularly along parts of the coasts of Tlirkiye, Romania, Bulgaria, and Georgia.

Macroalgae are cultivated by attaching them to ropes and nets placed vertically or horizontally
in the sea. Fast-growing species such as Ulva and Enteromorpha can be readily farmed by
taking advantage of the nutrient-rich coastal waters of the Black Sea. In areas where species
such as Cystoseira occur naturally at high densities, controlled harvesting methods can be
applied to avoid harming the ecosystem. These species are important due to their high iodine
content and alginates.

Concern over trace element pollution in marine environments has been widespread for
decades, particularly because human activities—including tourism—can release significant
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amounts of toxic metals (Bat et al., 2009), raising public concern (Signa et al., 2020). These
pollutants, originating from industrial processes, agricultural runoff, and urban wastewater
discharges, disrupt the fragile balance of the Black Sea ecosystem (Bat et al., 2018) and pose
significant risks to both marine biota and human health (Bat & Arici, 2018). The Black Sea
receives substantial terrestrial pollution inputs primarily via rivers. In addition, pollution is
generated along its coasts by maritime transport, industrial activities, and municipal sewage
discharges (Bat et al., 2018). Therefore, biomonitoring studies using macroalgae such as Ulva
and Gongolaria (formerly Cystoseira spp.) are essential for assessing the extent of heavy metal
bioaccumulation (Bat et al., 2021; Nunes et al., 2023) and for understanding the associated
ecological impacts in this sensitive region (Neshovska et al., 2021; Rakib et al., 2021).

Numerous studies have demonstrated the effectiveness of macroalgae as reliable
bioindicators of heavy metal pollution, owing to their sessile nature and high bioaccumulation
capacity (Bat et al., 2021; Rakib et al., 2021). This characteristic enables macroalgae to reflect
heavy metal concentrations in their surrounding aquatic environments over extended periods,
making them valuable tools for environmental monitoring (Rakib et al., 2021). In particular,
brown macroalgae exhibit a high sorption capacity, allowing them to integrate and concentrate
substantial amounts of surrounding pollutants, which makes them especially useful for
tracking metal contamination (Aboal et al., 2022). This bioaccumulation process is driven by
physiological mechanisms that facilitate the uptake and retention of metals from the water
column even at low environmental concentrations (Bat et al., 2021; Nunes et al., 2023).
Consequently, analysing metal concentrations in these organisms can provide an accurate
representation of pollutant bioavailability and ecological impacts within marine ecosystems
(Aboal et al., 2022).

The genus Ulva, in particular, is known for its exceptional capacity to accumulate lead,
concentrating it up to a thousand times more than the surrounding environment, which
highlights its usefulness as an environmental bioindicator for this metal (Filippini et al., 2020).
Conversely, Cystoseira spp. have shown variable heavy metal bioaccumulation capacities,
influenced by factors such as hydrodynamic conditions and the presence of epiphytes (Nunes
et al., 2023). Inter-species variability in heavy metal accumulation across different macroalgal
taxa—including Chlorophyta and Phaeophyta—further complicates direct comparisons and
requires species specific analyses to accurately reflect environmental pollution (Peng et al.,
2022; Nunes et al., 2023). This variability underlines the importance of selecting appropriate
species for biomonitoring studies, as different macroalgae exhibit different affinities for
specific metals (Bat et al., 2009).

A more detailed analysis of these findings helps to clarify the spatial distribution of pollutants
and the effectiveness of each species as a bioindicator for specific heavy metals, thereby
contributing to a more nuanced understanding of pollution patterns along the southern Black
Sea coast. This comparative assessment underscores the need to account for species-specific
considerations in biomonitoring programmes, as different macroalgae may exhibit distinct
bioaccumulation affinities for different metals (Rakib et al., 2021).
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It is also important to note that environmental factors such as temperature and salinity can
significantly influence heavy metal bioaccumulation rates in macroalgae (Signa et al., 2020). In
addition, morphophysiological traits—such as surface area and growth rates—may play a more
decisive role in metal bioaccumulation than species identity alone (Rakib et al.,, 2021).
Moreover, the combined effects of these physicochemical and biological factors require
further research to better understand their interactive influence on metal uptake and
retention in marine macroalgae, thereby improving their utility as robust biomonitors. Future
research should focus on controlled experimental settings to isolate the effects of individual
environmental variables and algal traits on metal accumulation.

3.3.3. White Sea (Russia)

The Kolvitsa Inlet of Kandalaksha Bay is an under-studied area of the White Sea. Field surveys
were conducted between 15 and 21 July 2016 in the intertidal and subtidal zones (using diving
equipment). In total, fifty macroalgal species were recorded: 9 Chlorophyta, 18 Phaeophyceae,
and 23 Rhodophyta; the first records of Choreocolax polysiphoniae and Coccotylus hartzii in
Kandalaksha Bay were reported (Mikhaylova et al., 2017).

The red algal zone extends from 7 m down to 17-18 m depth, where high-diversity zonation
patterns and phytocoenoses were examined. The Odonthalia dentata community (7—8 m)
includes 31 seaweed species (biomass 282.1 + 37.6 g/m?; vegetation height 20 c¢cm), with
Coccotylus truncatus and Polysiphonia stricta as subdominants. The C. truncatus community
(8-9 to 11-12 m) includes 35 species (157.4 £ 92.2 g/m2; height 10 cm). The C. truncatus—P.
rubens community (11-12 to 14-15 m) includes 26 species (41.9 + 1.1 g/m?; height 5-6 cm),
with Euthora cristata as a secondary dominant; a limited number of red cortical calcareous
algae occur at 15-18 m. Thirty-two epiphytic algal species were recorded; secondary holdfasts
on upright fronds of P. stricta suggest a specific attachment adaptation, and C. truncatus may
be a consortium-forming species in the lower photic zone, as epiphyte biomass can be
comparable to benthic seaweed biomass.
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PART IV
Opportunities, Recommendations, Investment Assessment

4.1. Strategic Opportunities for Tiirkiye and SWOT Analysis

4.1.1. Strengths / Opportunities

Extensive coastline and biodiversity — The Aegean, Mediterranean, and Black Sea
coasts provide a strong basis for hosting a wide range of seaweed/macroalgal species.
Climate and natural endowments — Access to saline-water environments, solar
irradiation, and suitable temperature regimes create favourable conditions for
biological production.

Existing biotechnology and academic capacity — Universities host relevant
departments (biology, marine biology, biotechnology), laboratories, and ongoing
research projects.

Rising interest and public awareness — Awareness related to marine pollution,
microplastics, and sustainability is increasing, and narratives such as “valorising
seaweeds through the economy” are gaining traction.

Entrepreneurship ecosystem and grant schemes — Institutions such as TUBITAK,
Regional Development Agencies, and the Ministry of Industry and Technology show
a growing tendency to support R&D and sustainable technologies

4.1.2. Weaknesses and Key / Constraints Structural Barriers

44

Limited investment and early-stage financing constraints — There is limited visibility
on whether comparable seaweed/algae-focused startup investment cases exist in
Turkiye versus abroad. The initiatives observed are mostly at prototype stage or
remain small-scale.

Production costs and lack of economies of scale — Prototype outputs and biomass-
based solutions tend to be costly; scale-up is constrained by high costs for processing,
drying, and market access/logistics.

Technology and infrastructure gaps — Experience remains limited in key areas such
as controlled farming systems (offshore and nearshore), extraction technologies, and
quality standards.

Regulatory and permitting uncertainty — Regulations can be lengthy and
fragmented, including marine area permits, Environmental Impact Assessment
procedures, biodiversity protection rules, and authorisations for use/collection.

Market and demand uncertainty — Consumer awareness, industrial demand,
feedstock supply, and logistics are not yet clearly established; regardless of the target
product category (food, cosmetics, agriculture, feed, biomaterials), a robust market
strategy still needs to be built.
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e Skills and know-how gaps — Limited international experience, technology transfer
capabilities, familiarity with national/international standards, and quality control
methodologies.

4.1.3. Investment and Entrepreneurial Potential in Tiirkiye

In Tiirkiye, investments in algae cultivation and the seaweed sector have accelerated in recent
years. In the sector, a growing number of production sites and several initiatives operating in
this field have recently intensified their activities, and—supported by the foreign capital they
have secured—have undertaken work targeting different industries.

Table 5: Key Macroalgae Startups in Tiirkiye

Venture Description

A Turkiye-based venture producing seaweed extracts.
SeaWean The company emphasizes its ambition to become “a
candidate for global leadership”.

A bio-based material with seaweed content for
Palgae agricultural covers: developing an algae-based
product prototype.

Kybele’s Garden is both a technology provider and a

Kybele’s Garden product supplier in the market.

In Turkiye, in the field of macroalgae / seaweed / algal biotechnology:

e Current Opportunities: Advantages such as natural resources, climate, scientific
infrastructure, and the direction of sustainability-driven public policy.

e  Current Gaps: Investment volume, technological capacity, scale, regulatory clarity,
and proof of market demand & business model.

e Potential First-Investor Roles: Public institutions (e.g., TUBITAK, Development
Agencies), private capital plus sustainability-focused angel investor networks, and
industrial collaborations (cosmetics, agriculture, food industry).

Strengths

e Geographical and Ecological Diversity: Tirkiye is in a favorable position for
macroalgae cultivation with its different marine ecosystems and regions such as
Canakkale that have distinctive salinity differences (Scispace.com, 2024).

e Advanced Aquaculture Sector: The existing and rapidly growing aquaculture
infrastructure provides a solid foundation for macroalgae cultivation to grow by
being integrated (IMTA) (TUDAV, 2020).

e Academic and Institutional Interest: Ongoing work on macroalgae at universities
and institutions such as the Ministry of Agriculture and Forestry, and the workshops
that have been organized, indicate that a knowledge base and interest base for the
sector exist (Mersin University Department of Information Technologies, 2020).
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Import—export dynamics of macroalgae are also important factors. Major producers
such as China, Indonesia, and South Korea supply large quantities of macroalgae to
markets in North America and Europe.

In 2020, the global seaweed export value was approximately USD 11 billion, and a
significant portion of this came from Asian countries. As demand for seaweed- based
products increases in Western markets, these countries are increasing their
production capacities, which leads to further growth in exports.

Weaknesses

Lack of Commercial Production: Despite the existence of academic and pilot
projects, large-scale commercial cultivation of macroalgae has not yet started in
Turkiye.

High Costs and Lack of Infrastructure: High cultivation and operational costs—
which are a global issue—also constitute a barrier to entry into the sector in Tirkiye.
The infrastructure and equipment required for large-scale marine farms are not yet
widespread.

Lack of a Specific Legal Framework: Although a general regulatory framework for
aquaculture exists, the absence of policies specific to macroalgae cultivation and
designed to incentivize it may hinder the sector’s rapid growth.

Opportunities
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Rising Global Demand in the Market: The rapidly increasing global demand for high-
value macroalgae-based products—such as food, pharmaceuticals, and cosmetics—
creates significant export potential for Turkiye (Seaweed Market Share and Statistics,
2024).

Blue Economy and Sustainability-Focused Investments: The sector’s contribution to
climate change mitigation (blue carbon) and environmental restoration is attracting
new funds and investors who combine financial returns with environmental impact.
Integration into the Agricultural Sector: Rising fertilizer prices and trends toward
organic agriculture present an opportunity to build a local market for macroalgae-
based biofertilizers and biostimulants (Mersin University IT Department, 2024).
Government initiatives promoting sustainable aquaculture and marine resource
management also support the macroalgae market. In 2021, the EU launched a “Blue
Economy” strategy aimed at supporting the sustainable use of ocean resources and
encouraging seaweed cultivation. This initiative aligns with the EU’s goal of achieving
a circular economy and encourages investments in macroalgae cultivation.

In addition, countries such as South Korea and Japan have introduced regulations that
support seaweed harvesting and processing, recognizing seaweed’s potential to
contribute to food security and address environmental challenges.

Investments in research and development for innovative cultivation and processing
techniques are increasing the efficiency of macroalgae production. Innovations in
aquaculture—such as automated harvesting systems and advanced nutrient
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management—are making macroalgae farming more sustainable and profitable. This,
in turn, creates new opportunities for producers and contributes to market expansion.

Threats

e Environmental Pollution: Water pollution caused by industrial waste increases the
cost of macroalgae cultivation and negatively affects product quality.

e Competition from Synthetic Alternatives: In some sectors, the preference for lab-
produced synthetic ingredients instead of macroalgae-based products is a potential
threat.

e Risk of Unsustainable Harvesting: Uncontrolled or excessive wild harvesting can
lead to biodiversity loss and ecosystem degradation.

e Regulatory challenges also hinder market growth. Different countries have different
regulations regarding the harvesting and processing of macroalgae, which can
complicate international trade. For example, in the European Union, strict rules
under the Marine Strategy Framework Directive aim to ensure the sustainable use
of marine resources.

e Compliance with regulations can be costly and time-consuming for producers. The
costs associated with meeting these standards can prevent small companies from
entering the market, thereby limiting the sector’s overall growth.

e One of the major constraining factors for the macroalgae market is the
environmental challenges related to cultivation and harvesting. Despite its potential
benefits, the industry faces scrutiny over its ecological impacts. For instance,
excessive harvesting of wild macroalgae can lead to biodiversity loss.

e According to the Food and Agriculture Organization, approximately 20% of global
seaweed production comes from wild harvest, increasing concerns related to
sustainability and ecosystem health. Unsustainable practices can disrupt marine
habitats and affect local fisheries, undermining the long-term viability of the
macroalgae sector.

e Another key constraint is competition from synthetic alternatives. As demand for
bio-based products grows, many industries are also exploring synthetic substitutes
for macroalgae. For example, in the food sector, some producers prefer lab-
produced ingredients that can mimic the properties of natural seaweeds and do not
carry sustainability-related concerns.

The analysis presented above indicates that Tilrkiye needs a strategic roadmap that will bring
together its strengths and global opportunities. The sector can expand through sustainable
methods such as IMTA by leveraging the existing aquaculture infrastructure, and it can
overcome cost challenges by focusing on high-value products.

4.2. Contributions of Macroalgae Cultivation from a General Perspective

As the human population grows, achieving the UN Sustainable Development Goals (SDGs) on
time and at scale—and delivering the required transformational change—requires new,
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potentially disruptive strategies. In particular, there is a need to identify new biological
resources that can be sustainably cultivated with minimal requirements for arable land, water,
and energy; that support the net production of healthy food for humans and animals grown
on land and at sea; that support sustainable and cost-effective energy; and that provide
environmentally benign, sustainable materials while creating positive effects on biodiversity
and the environment.

Seaweed farming is a viable and sustainable aquaculture method that can contribute
significantly to the achievement of the SDGs. It has the potential to address SDGs related to
poverty eradication, food security, climate action, and sustainable consumption and
production. Seaweed farming generates numerous ecosystem services that provide direct
benefits for advancing a range of SDGs. Investing in environmentally friendly seaweed farming
can enable access to productive resources for poor and vulnerable people, women’s
participation in food production and consumption, free entrepreneurship in creating decent
jobs for men and women, local economic growth, and the empowerment of poor and
vulnerable coastal communities.

Currently, seaweed aquaculture is mainly concentrated in Asian countries, with minimal
activity elsewhere (Araudjo et al., 2019; Araujo et al., 2021; Buschmann et al., 2017; Hughes et
al.,, 2012). Cultivating seaweed in EU waters could help the EU reach its ambitious
environmental targets, as set out in comprehensive policy initiatives such as the European
Green Deal (COM(2019) 640 final), Carbon Neutrality (EC, 2019), Farm to Fork (COM(2020) 381
final), and the upcoming Nature Restoration Law (COM(2022) 304 final). At present, 99% of
seaweed production in the EU relies on wild harvesting, whereas globally there is the opposite
trend, with 99% of production coming from aquaculture (Vazquez-Calderon et al., 2022).

In view of these considerations, the European Commission (EC) is promoting seaweed
cultivation in marine regions (COM(2021) 236 final). However, fundamental knowledge about
the potential of this activity in European waters is still lacking. In November 2022, the EC
highlighted several challenges and proposed actions to encourage the algae industry to
become a resilient, sustainable, and regenerative sector capable of meeting growing EU
demand (EU Algae Initiative COM(2022) 592 final). Among the key issues identified are high
production costs and low production scale, hampered by a lack of scientific understanding of
growth potential across EU marine regions (Araudjo et al., 2019; COM(2021) final; van den Burg
et al., 2016).

Seaweed cultivation capacity depends on environmental factors that regulate the growth rates
of different species. To assess aquaculture potential, the environmental characteristics of EU
marine regions need to be examined in detail. To date, studies on seaweed cultivation
potential in EU waters are limited. An assessment of seaweed aquaculture potential was
conducted along a 150 km stretch of coastline in Skagerrak on Sweden’s west coast (Thomas
et al., 2019).
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A series of studies on the seaweed cultivation potential in the Baltic Sea was carried out using
modelled environmental data to calculate potential growth rates and nutrient removal
capacities (Kotta et al., 2022). A similar model-based approach was previously used to identify
the potential environmental impacts of existing seaweed facilities in Dutch and UK waters
(TUDAV, 2020).

Nevertheless, comprehensive EU-wide assessments of seaweed cultivation potential are still
lacking. The EU has invested heavily in monitoring and research to improve understanding of
environmental conditions in marine regions and their variability. However, existing data are
still insufficient to provide a comprehensive picture of marine environmental variables
(including spatial and temporal variability). In addition to these monitoring efforts, the EU has
made progress in developing numerical models that can provide a broad characterization of
environmental variables in EU waters.

4.3. Barriers to the Procedure for Producing Fuel from Algae

Algal crude oil has been produced in various pilot-scale facilities, but whether algal fuels can
be produced in sufficient quantities to meaningfully displace petroleum fuels has largely been
overlooked. The constraints hindering the commercialization of algal fuels need to be
understood and addressed for future commercialization.

Fuels derived from algae are expensive compared to fuels derived from petroleum, but this
may change. Unfortunately, improved production economics alone is not sufficient for
environmentally sustainable production or large-scale feasibility. In addition to other key
resources, algal fuel production requires a low-cost source of concentrated carbon dioxide.
The shortage of concentrated carbon dioxide is the greatest barrier to producing algal fuels at
significant scale. Production sustainability requires developing the ability to nearly completely
recycle the phosphorus and nitrogen nutrients required for algal cultivation. Developing a
nitrogen biofixation capability to support algal fuel production should be an important long-
term goal. At sufficiently large scale, limited freshwater availability will pose a major constraint
on production, even if marine algae are used.

To achieve a net positive energy balance in algal fuel, processes are required to recover energy
from the algal biomass remaining after oil extraction. The near-term outlook for widespread
use of algal fuels is not encouraging, but fuels for niche applications such as aviation may be
possible in the medium term. Genetic and metabolic engineering of microalgae to increase fuel
yield and facilitate recovery is necessary for the commercialization of algal fuels. In the long
term, algae will need to be genetically modified for improved photosynthetic efficiency.

Algae are more efficient than terrestrial plants at converting sunlight into biochemical energy
(Stephenson et al., 2011). Green microalgae share the same basic photosynthetic mechanism
as C3 terrestrial plants. The maximum photosynthetic efficiency of C3 plants grown under
normal atmosphere is estimated to be 4.6% (Zhu et al., 2008), meaning that 4.6% of the total
solar energy received can be converted into biomass energy. In practice, the annual average
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efficiency typically does not exceed 2.4% (Zhu et al., 2008). By contrast, for algae growing in
an outdoor, CO,-supplemented culture, annual average photosynthetic efficiency has been
observed to be >5%, and the possible maximum for wild-type species has been estimated at
8.3% (Chisti, 2012).

Potentially, algae can provide fuel in several different forms (Kroger & Miiller-Langer, 2012):
algal biomass for combustion—either for direct combustion or to produce algal crude oil for
use in producing other transportation fuels such as diesel, gasoline, and jet fuel (kerosene)
(Lestari et al., 2009); biogas via anaerobic digestion of biomass (Zamalloa et al., 2011; Markou
et al., 2013); biohydrogen; bioethanol via fermentation of carbohydrates derived from algae
(Matsumoto et al.,, 2003; Ho et al.,, 2013); and bioethanol produced directly via algal
photosynthesis (Williams, 2009; LU et al., 2011).

Among the different fuel forms algae can provide, algal oil for making liquid transportation
fuels has been the main focus of interest, including commercialization efforts by many
companies. Of the several companies attempting to commercialize liquid fuels from algae,
most have focused on oils produced through photosynthesis. Others are attempting to convert
carbon dioxide and water photosynthetically directly into usable fuels. For example, Algenol
Biofuels is developing direct bioethanol production from carbon dioxide in genetically
modified algae, and Joule Unlimited, Inc. (www.jouleunlimited.com) is pursuing a similar
approach to produce other fuels. In contrast to the photosynthetic route, Solazyme, Inc. uses
plant-derived sugars to grow oil-rich algae.

Many algae accumulate oil (Banerjee et al., 2002; Chisti, 2007; Griffiths & Harrison, 2009;
Griffiths et al., 2012). The oil content of algal biomass usually increases substantially if a
nutrient-deficient cultivation stage, or another stress-inducing stage, follows a nutrient-
sufficient growth stage (lllman et al., 2000; Rodolfi et al., 2009; Mazzuca Sobczuk & Chisti,
2010; Griffiths et al., 2012; Dillschneider et al.,, 2013). At least in some cases, oil also
accumulates in a nitrogen-sufficient environment if excess carbon is supplied (Fan et al., 2012).

Algal oil contains various components: in addition to triglycerides, it may contain terpenoid
hydrocarbons (Banerjee et al.,, 2002), polar lipids, oxygen-containing non-triglyceride
carotenoid oils, and chlorophylls. All of these compounds are rich in energy and carbon. Algal
crude oil has an energy content of about 35,800 kJ-kg™, or about 80% of the average energy
contained in petroleum (Chisti, 2012). Algal crude oil is a potential substitute for petroleum to
produce various transportation fuels (Journal of Biotechnology, 2013).

Crude algal oil tends to be rich in long-chain polyunsaturated fatty acids (Belarbi et al., 2000;
Ward & Singh, 2005; Guschina & Harwood, 2006; Harwood & Guschina, 2009; Nichols et al.,
2010) and therefore may not be as suitable as some other vegetable oils for biodiesel
production (Knothe, 2011; Stansell et al., 2012). Nevertheless, algal oil has been successfully
converted into gasoline, diesel, and kerosene fuels that are indistinguishable from their
petroleum-derived equivalents (Chisti, 2012). Liquid fuels derived from algae have shown
superior performance in tests (Johnson & Wen, 2009; Haik et al., 2010; Babich et al., 2011;
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Haik et al., 2011; Chen et al., 2012; Khan et al., 2012); therefore, although algal transportation
fuels are not currently affordable, they are a proven technology.

In the rush to commercialize, the serious barriers to large-scale production of algal fuels have
been overlooked. The obstacles to producing fuel from algae at a commercial scale are mainly
due to high operational energy inputs (harvesting and drying), high capital costs
(photobioreactors (PBRs) and processing facilities), and the inability to sustainably achieve low-
cost biomass yields. The future of this technology depends on a biodiesel biorefinery model
that subsidizes fuel costs through the sale of high-value algal co-products, and on the
development—via genetic engineering—of algal strains that produce oil efficiently. However,
unless these challenges are resolved, algal biofuels will not be able to compete with petroleum
in the global energy market.

The initial capital investment required to establish algal farms—especially closed PBR
systems—is very high compared to conventional agriculture or fossil-fuel facilities. PBRs
require complex piping, pumps, sensors, and temperature/pH control units. Algal growth also
depends on large inputs of nitrogen (N) and phosphorus (P), making nutrient supply a major
operating cost; while wastewater nutrient recovery could help, it requires additional
investment. Moreover, continuous monitoring, harvesting, extraction, and processing demand
qualified personnel and high maintenance.

Complex and costly methods are used to extract oil from algal cells: Cell Disruption (Lysis)—
mechanical (bead mills, sonication) or chemical (solvents) breaking of robust cell walls—
followed by Transesterification, where crude algal oil is converted into engine-usable biodiesel
using methanol and catalysts. The efficiency and cost of these steps directly determine the
final fuel price, and using algal biomass only as fuel undermines the overall cost—benefit
balance.

To offset costs, the “Biorefinery Concept” should be adopted: separating and marketing high-
value compounds remaining after oil extraction (proteins, carbohydrates, pigments) for dietary
supplements, cosmetics, and animal feed. This added revenue can bring biofuel costs closer to
petroleum, although additional processing increases complexity and upfront investment.
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PARTYV
Macroalgae Investment & Financial Outlook

Investments in the macroalgae sector are increasingly growing globally under the main
headings of the “blue economy” and “biotechnology.” Although a dedicated investment
ecosystem for this field has not yet been formed in Tirkiye, the focus areas of existing funds
provide potential opportunities for macroalgae projects.

5.1. Global Investment Trends

Over the past five years, venture capital investments in the macroalgae sector have maintained
a stable level between USD 112-118 million during 2022—2024. These investments indicate a
shift from early stage innovation toward the commercialization and scaling of market ready
solutions. The geographical distribution of investments is still concentrated in North America
and Europe; however, the rise in Asia is noteworthy.

5.2. Profiles of Major International Investors

Hatch Blue & Blue Revolution Fund: This Ireland-based fund is a global firm focused on areas
such as sustainable aquaculture, regenerative farming, and “blue carbon” solutions. The Blue
Revolution Fund’s investment strategy explicitly includes investing in projects such as
“regenerative seaweed and shellfish farming.” Together with partners such as the European
Investment Fund (EIF) and The Nature Conservancy, it adopts an investment approach that
combines financial returns with environmental impact.

Other International Companies: Although they are not direct investors in the sector, large
companies that use macroalgae-based products stand out as potential business partners.
Corbion produces AlgaPrime™ DHA, a sustainable omega-3 source for animal feed. BASF, in
partnership with Acadian Plant Health™, has added biostimulants derived from seaweed
extracts to its agricultural products portfolio. DSM-Firmenich uses macroalgae derivatives such
as carrageenan in food and nutraceutical products.

5.3. Potential Turkish Investors

There is no venture capital fund in Tlrkiye that is specifically focused on the macroalgae sector.
This situation requires local ventures to align their business models with broader investment
themes in order to attract investors. Below is a list of potential domestic investors that could
invest in macroalgae projects.

e Venture Capital Funds:

o Bogazi¢i Ventures: As a fund focused on “deep tech” and “sustainable
innovation,” it may be interested in macroalgae projects in biotechnology
and agri-tech.

o Revo Capital: This fund invests in technology-focused B2B and B2C ventures
and may evaluate innovative macroalgae applications, particularly in
aquaculture and food technologies.
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o Diffusion Capital Partners (DCP): With a mission to invest only in deep tech
and ventures that “solve complex problems,” it is a suitable candidate for
macroalgae biotechnology and biorefinery projects (BaseTemplates, 2025).

e  Corporate Funds and Holding Companies:

o TEB Portfolio Health and Biotechnology Variable Fund (TBE): The fund’s
strategy of investing in domestic and foreign companies in health and
biotechnology suggests it could be a financing source for ventures focusing
on pharmaceutical and nutraceutical applications of macroalgae (TEB

Portfoy, 2025).

e Other Investors: Funds mentioned in a KPMG report that invest in areas such as
fintech and food technology (Kings Research, 2025), as well as the venture capital
arms of holding companies such as Alarko Ventures (BaseTemplates, 2025), may show

interest in innovative business models in the macroalgae sector.

e  Public and Development Finance:

o istanbul Venture Capital Initiative (iVCi): Established with EIF support, this
fund has contributed to the development of the venture capital ecosystem
in Tlrkiye. Such internationally supported funds could be future financing
channels for projects in the “blue economy” domain.

If an investor is considering investing in the algae/macroalgae field in Tirkiye, focusing on the
areas below will accelerate this process:

Table 6: Areas for Investors to Focus On

Area

Why the Potential is High / Required Elements

Cultivation / Farm
Infrastructure (marine /
controlled systems)

To ensure a supply of high-quality raw material; costs of
controlled cultivation can be reduced; species selection;
seasonality issues must be managed.

Extraction / Processing
Technologies

Isolation of active compounds (polysaccharides,
polyphenols, etc.), removal of contaminants, conversion
into a stable product form. This stage requires investment-
intensive technological expertise and facilities.

Product-to-market (go-to-
market) Strategies

First products could be cosmetic ingredients, agricultural
biostimulants, and food additives. Areas such as
packaging/biomaterials involve high technical barriers and
require consumer acceptance.

Supporting Corporate +
Public Collaborations

R&D grants, university—industry collaborations,
contributions from marine research institutions; regulatory
support; coastal permits; infrastructure such as
environmental impact permits.

Sustainability &

Environmental impact, carbon footprint, impacts on
biodiversity, product safety/cleanliness—these factors

Certification . . L
influence investment decisions.
Local consumers and industry must become more familiar
Market Awareness & . . . . .
I with sustainable algae products and biomaterial alternatives
Familiarity

branding, education, and communication are important.
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Tablo 7: Selected Blue Economy Investors (International & Turkish)

Investor Country Focus Area Relevant Sectors Description
Regenerative .
a iaculture One of the most active
9 ! firms globally in the
. aquaculture y Y
Sustainable . blue economy
Hatch Blue Ireland technologies, . e
Aquaculture " " domain. It explicitly
blue carbon, supports macroalgae
alternative PP roiects &
seafood. projects.
A fund managed b
Aquaculture, . g v
Blue " ” Hatch Blue; it invests
. Early-Stage blue carbon, . .
Revolution Ireland with environmental and
Aquaculture seaweed and o
Fund . social impact
shellfish farms. -
objectives.
Deep tech, Al, Focuses on deep tech
. . financial ventures in Tirkiye; it
Bogazici R Innovative . . -
Tirkiye technologies, may be interested in
Ventures Ventures .
agricultural aquaculture or
technologies. biotechnology projects.
B2B cloud, Al, Invests in technology-
Revo Tiirkive Technology cybersecurity, based ventures in
Capital ¥ Ventures financial Turkiye, Eastern
technologies. Europe, and the Baltics.
Invests in technology-
Life sciences, intensive startups that
Diffusion agricultural solve complex
Capital Tirkiye Deep Tech technologies, problems. Itis a
Partners energy and suitable profile for
environment. macroalgae
biotechnology projects.
Could be a potential
financing source for
. Health and rojects focusing on
TEB L Biotechnolo . proJ . &
. Tirkiye biotechnology pharmaceutical and
Portfolio gy Funds . .
industry. nutraceutical
applications of
macroalgae.
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PART VI
Opinions on the Potential Application Areas of
Macroalgae-Based Products

Macroalgae, also referred to as seaweeds, are multicellular, aquatic, photosynthetic
organisms. They are abundant in oceans, particularly in coastal regions, where they may attach
to rocks and other hard substrates or exist as free-living forms. As one of the major
photosynthetic organism groups in marine environments, macroalgae are widely used in
various fields, especially in food and pharmaceutical production. Given their broad
distribution, easy accessibility, and high efficiency in fixing carbon dioxide through a carbon-
concentrating mechanism, they can produce substantial amounts of nutrients or metabolites.

Macroalgae can also accumulate high levels of bioactive compounds by assimilating nitrogen-
and phosphorus-based substances during wastewater treatment. This review mainly addresses
the distribution characteristics of macroalgae and their unique bioactive applications in food,
pharmaceuticals, and environmental remediation. Their functional components and bioactive
substances are useful in food production and/or drug development. Integrating macroalgae
into wastewater and waste-gas treatment alongside resource recovery would provide a
sustainable pathway for producing bioactive compounds.

In this context, we consulted Dr. Merve Kaya, a Lecturer at the Technical University of Munich
who conducts R&D projects on valorizing macroalgae as a raw material for biostimulant
production. She emphasized that, in Europe, algae are incorporated—directly or indirectly—
into many products, especially in areas such as fish feed and fertilizers, and that extraction is
one of the most critical factors for algae intended to be used in such mixtures. Dr. Kaya noted
that products of this type have already been commercially launched in various countries,
particularly Canada, China, Japan, and Thailand, and that when sector-appropriate extraction
can be achieved during commercialization, customer potential in these sectors is high. When
the Turkish market is considered, although the macroalgae sector in Tirkiye is still at an early
stage, interest is increasing rapidly. Awareness is growing thanks to university research efforts
and small-scale ventures. It can be argued that the underlying drivers of this shift in awareness
include sustainability and carbon-footprint reduction, rising interest in health and functional
foods, and—linked to these—the upward trend toward circular economy practices and
bioplastics.

Dr. Merve Kaya, noting that Tiirkiye’s macroalgae sector is still at an early stage but clearly on
an upward trajectory, states that interest in algae has been increasing rapidly and that
awareness has been rising thanks to university research and small-scale initiatives. She adds
that the key global megatrends triggering developments in this field include sustainability and
the reduction of carbon footprint, the shift toward the circular economy and bioplastics, as
well as growing interest in health and functional foods. According to Dr. Kaya, Tirkiye's
strengths in this sector lie in its rich coastal ecosystems, active research groups at universities,
and a young entrepreneurship ecosystem. Emphasizing that a lack of regulatory clarity (for
example, algae-based biostimulants are not yet clearly defined in the organic
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fertilizer regulation) and limited investor interest constitute major weaknesses of the sector,
Dr. Kaya also notes that in her current work they are focusing particularly on polysaccharide
extraction from brown algae (Laminaria, Sargassum).

Dr. Merve Kaya emphasizes that alginates derived from brown algae—given their increasing
use in the seed-coating industry—have relatively higher commercial potential. Regarding
algae-related work in Turkiye, she underlines that the country has a solid academic knowledge
base and that research projects are being conducted particularly along the Aegean and Black
Sea coasts; however, the number of products commercialized at an international scale remains
low. Dr. Kaya notes that although Tirkiye is strong in both the quality and quantity of
publications, it has not yet reached an adequate level in terms of converting this output into
patents and startups. She lists key steps that could unlock progress in this field—across
regulation, investment, entrepreneurship, and public policy—as providing R&D incentives for
entrepreneurs, public support for pilot production facilities, and strengthening university—
industry collaboration.

Dr. Merve Kaya notes that younger researchers are more open to the idea of entrepreneurship
and are showing interest in algae-based biomaterials and functional food startups. She
assesses that next-generation biotechnology ventures emerging from Tiirkiye have the
potential to expand into the European market and, if the necessary enabling conditions are
provided, can achieve high value-added successes. Emphasizing that macroalgae-based
products in Tiirkiye are likely to move beyond a niche research area and evolve into a broader
commercial ecosystem, Dr. Kaya states that rapid growth could be seen particularly in
sustainable packaging, animal feed, and functional food products, and that public policies will
also support this transformation.

According to Giilay Karagiille, a lecturer in the Department of Biology at Bolu Abant izzet
Baysal University, the development of the algae sector at both micro and macro scales has
accelerated over the past five years in proportion to the value added it creates. She states that
a concrete proof of this momentum is the fact that both TUBITAK and the Ministry have been
providing support in this area. Karagiille notes that although the climate crisis affects the sector
negatively, Tirkiye’s suitable climate for production is a significant advantage. However, she
adds that certain disadvantages—such as the limited number of academics working in this field
and the need to import many items from abroad, including various by- products and machines
used in production (e.g., reactors)—slow down the pace of sectoral development. Karagiille
emphasizes that species such as Gracilaria dura and Sargassum acinarium are particularly
valuable for functional foods, and she believes the sector will grow in this direction. She also
notes that, through the company she established within a technopark, she is engaged in
production; yet she observes that outputs remain relatively weak compared to international
examples due to the small number of academics in the field and the lack of multidisciplinary
work. Karagiille predicts that product diversity will increase especially in the cosmetics domain
and that algae will be used extensively in dietary supplements. She also foresees growth—
particularly on the microalgae side—in wastewater treatment applications. Finally, stating
that the biggest problem in the domains of
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entrepreneurship and public policy is not legislation but investment, she believes that support
mechanisms should be strengthened as a priority.

Prof. Dr. Recep Kotan, a faculty member at Atatiirk University, Faculty of Agriculture,
Department of Plant Protection, whose expertise includes bacteriology, insect control, and
plant disease management and who therefore works primarily on microbial fertilizers and
biopesticide production, states that a significant amount of seaweed enters Tirkiye from
abroad, and that this seaweed is used by being blended into other fertilizers applied in
agriculture. According to Kotan, it is important to keep in mind that in this sector—driven by
factors such as sustainability and the climate crisis—there is no large-scale overharvesting, and
that cultivation remains very limited, largely restricted to the Aegean Region. He also notes
that the China case should be considered an important example: in China, 261.000 tons are
harvested from the wild, whereas cultivation-based production reaches nearly 14 million tons
of algae capacity. Kotan adds that in their own studies they generally use Clodielle and
Spirulina, and that these species are typically used to produce microbial fertilizers and
biopesticides. Comparing scientific output and projects in Turkiye with the international level,
Kotan argues that Tirkiye has no major shortcomings in scientific research, but lags far behind
in areas such as developing marketable products, obtaining patents, and integrating into
industry. He further notes that, especially for pesticides, the regulatory framework can be
challenging at the stage of obtaining product licenses/registrations. Prof. Dr. Recep Kotan
emphasizes that the macroalgae sector is likely to develop over the next 5-10 years, as
sustainability and the climate crisis remain frequently on the agenda and organic agriculture
expands, and he underlines that this growth will be driven through microbial fertilizers and
biopesticides.

Dr. Nevzat Omer Saatgioglu, a faculty member in the Department of Architecture at Istanbul
Gelisim University who has carried out academic studies on both microalgae and macroalgae
across a wide range of projects, notes that algae—primarily used for
treatment/bioremediation in their earliest applications—have begun to be used increasingly
by metropolitan municipalities for purification purposes. However, he states that the same
level of development has not yet been observed in sectors such as food, construction,
materials, compost, and energy production, and that the transition from ideas to
implementation is delayed particularly due to the cumbersome and conservative nature of the
construction sector. Regarding the global megatrends driving developments in algae- related
applications, Dr. Saatc¢ioglu emphasizes that city-scale implementations can be highly valuable
and promising in terms of water treatment, air purification, and energy generation; yet, at the
building/architecture scale, implementation becomes more difficult due to criteria such as
efficiency and upfront capital cost. According to Saatcioglu, in practice, a top-down
transformation of an entire city’s infrastructure should be carried out step by step, enabling
multi-dimensional gains to be realized locally. He argues that, as a result of such efforts, it
would be possible to prevent the seas—such as the Sea of Marmara—from being used as
places where sewage waste is discharged and accumulates. Stating that comprehensive
planning should be translated in phases into city- and region-specific approaches, Saatcioglu
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adds that the return on such investment would be more than worthwhile. Evaluating Tirkiye’s
strengths and weaknesses in this sector, Dr. Saatgioglu notes that factors such as the lack of
holistic, higher-level planning, the general lack of awareness of algae’s potential, and an
insufficient number of qualified technical personnel create disadvantages. He also states that
increasing use and scaled applications abroad have attracted the interest of municipalities in
Turkiye, leading to the creation of local, small-scale experimental- observational—
implementation pools; and that with the right guidance, algae could have high commercial
value particularly in pharmaceuticals and cosmetics. At the city scale, he adds that despite the
likelihood of high initial investment and operating costs, treatment and energy production
could still be economically advantageous.

Saatgioglu states that scientific output and projects in Tirkiye remain limited and largely small-
scale, and that there is a need for large-scale, multidisciplinary research projects. He
emphasizes that, within the scope of such work, a significant portion of the infrastructure and
investment required for large treatment systems could be financed through European Union
R&D and implementation funds. However, he adds that this would require plans, projects, and
research activities to be designed through public-sector, university, and municipal
collaborations.

According to Saatgioglu, establishing algae production facilities—particularly in composting,
energy generation, and wastewater treatment—would make it possible to produce
differentiated “raw materials” tailored to different functions and use cases across multiple
sectors. He argues that algae-based treatment technologies represent a high-potential
solution that combines wastewater treatment, air quality improvement, and bioenergy
production within the same ecosystem. This approach reduces the carbon footprint, lowers
the wastewater load on seas, rivers, and groundwater resources, and enables the reuse of
treated water. The algal biomass generated in this process can be converted into compost and
utilized for energy production by being transformed into biogas/biofuels. Considering the social
and environmental returns, he concludes that these systems should be implemented widely
by municipalities and made mandatory within the relevant legislation.

Assoc. Prof. Dr. Murat Telli, a faculty member in the Department of Biology at Bolu Abant
izzet Baysal University who conducts research for the food sector and works on producing
functional foods using both microalgae and macroalgae, states that the number of companies
working with algae has increased significantly over the last five years. However, he notes that
the majority of these companies are small businesses or startups, and argues that large
companies operating in this field need to establish flexible, multidisciplinary teams—because
small firms do not have the capital required to carry out such work. For this reason, he
emphasizes that cooperation between startups and large firms must be established. Regarding
the global megatrends driving developments in this area, he says that interest in algae
increased after carbon-emission—related developments, noting that 1 gram of algae (dry
weight) can capture roughly 5 grams of CO,, and therefore algae rank first as a solution. Telli
also states that newly introduced incentives implemented in Tirkiye have had a positive
impact on the sector. He underlines that Tirkiye’s climatic structure is particularly
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suitable for cultivating diverse strains/species, and identifies one of the sector’s key
weaknesses as the low number of people working in the field. According to Assoc. Prof. Dr.
Murat Telli, many by-products and machines to be used—such as reactors—are imported from
abroad. While this is perceived negatively in terms of costs, he argues it should also be
considered an advantage in terms of low competition. Another weakness of the sector, he
adds, is that investors are not familiar with the concept of R&D-based investment. In his view,
Spirulina and Chlorella stand out in the sector particularly in the food, medical, and cosmetics
domains.

Comparing Turkiye’s scientific output and projects with the international level, Telli notes that
there are not many academics working in the field, and stresses that because studies are not
conducted in a multidisciplinary manner, they remain weaker than international examples. He
believes that the macroalgae sector will see greater demand over the next 5— 10 years, stating
that products are recognized by end consumers and that, as demand likely increases, the
investment ecosystem will also develop. He further notes that carbon emission taxes will
support the development of this field.

Prof. Dr. Levent Bat, who serves at the Faculty of Fisheries at Sinop University, conducts
studies on the identification and ecological stoichiometry of macroalgae species distributed
along the Sinop coasts, and has worked on determining heavy metal levels in dominant
macroalgae found on the Sinop coastline as well as investigating the usability of these species
as biomonitors. He focuses in particular on Cystoseira among brown algae and Ulva (sea
lettuce) among green algae. These studies include: comparing heavy metal concentrations
accumulated in algal tissues with metal concentrations in the surrounding water and
sediments; assessing their suitability for use as biomonitors; and conducting fertilizer and
bioplastic trials. According to Bat, carrying out projects and academic studies is important for
the valorization of the macroalgae present in Turkiye. In this context, the MACRO CLEAN
Project is also highly significant, because it targets different application areas of macroalgae
(fertilizer and bioplastics) and will contribute to sectoral development. He notes that Turkiye
is a country with strong potential, and that cooperation between the private sector and public
institutions is essential to increase this existing potential. He also states that there is a societal
prejudice specifically regarding edible algae: due to factors such as appearance, smell, and
religious beliefs, people do not strongly prefer to consume them. Although there are ongoing
efforts in this area, this prejudice constitutes a barrier to the marketing and wider adoption of
edible macroalgae. Macroalgae are major carbon sinks, capturing large amounts of carbon
dioxide through photosynthesis. They offer a natural solution in the fight against climate
change and, in this way, play a role globally in reducing carbon emissions. Macroalgae are fast-
growing and rapidly developing organisms; as a result of their rapid growth, they can
contribute to eutrophication problems. Converting harvested macroalgae into products such
as bioplastics, fertilizers, and biofuels is one of the innovative approaches that has recently
come to the forefront. Algae are also considered natural, healthy, functional, and innovative
foods. Thanks to their high vitamin, mineral, and protein content,
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they are among the valuable raw materials preferred especially in the food and cosmetics
sectors.

According to Prof. Dr. Levent Bat, there is currently a shift toward environmentally friendly
products. With the growth of the world’s population, fossil resources are being depleted
rapidly. The relatively low cost of macroalgae is a key reason they are preferred as an ideal raw
material for sustainable production. Tirkiye being surrounded by seas on three sides enables
the presence of different macroalgae species along its coastal regions. Thanks to developing
technology and the increasing orientation toward eco-friendly products, private and public
institutions have intensified their efforts on the potential application areas of macroalgae.
Academic research, on the other hand, is largely focused on species identification, ecological
characteristics, and biotechnological applications. Carbon-sink capacity, potential as an
alternative food source, and usability in environmentally friendly products are among Tirkiye's
strengths in this sector.

The conversion of macroalgae into end products has remained at the level of academic
research; it is not yet at commercial scale. For wider adoption, strong industrial investment
and advanced technology are required. However, Tirkiye currently lacks the necessary
investments and technologies. There are no established regulatory practices. Legislation and
public information/awareness efforts are among Tirkiye’s weaknesses in this sector, yet these
can be improved through appropriate regulations and raising public awareness.

Regarding products with higher commercial potential in biotechnology, environmental
applications, or the pharmaceutical and cosmetics sectors, academic studies indicate that red
algae species are the primary source for agar and carrageenan production and are therefore
preferred particularly as gelling agents. Brown algae are mostly used in bioplastics, biofuels,
and fertilizer production, while green algae—thanks to their high protein, vitamin, and mineral
content—can be considered as functional foods and as feed additives. Although scientific
output and projects in the macroalgae field in Tirkiye are increasing, they primarily
concentrate on topics such as ecological monitoring and taxonomy. In France, New Zealand,
and Asian countries, certain regulations related to macroalgae exist. In Tlrkiye, however, there
is no defined standardization regarding macroalgae-based ingredients.

Prof. Dr. Levent Bat states that, in Tlrkiye, seaweed cultivation is not a statistically established
sub-sector; that nearly all macroalgae production is carried out by Asian countries; and that,
in terms of commercialization, Turkiye lags significantly behind countries such as Norway,
France, and Spain. In order to pave the way for this field in terms of legislation, investment,
entrepreneurship, and public policy, the following actions could be considered:

e A list of macroalgae species that can be utilized may be compiled (for example, the
Centre d'Etude et de Valorisation des Algues (CEVA) has regulatory coverage for 25
macroalgae species).

e Seaweed cultivation zones may be designated in coastal areas.

¢ National funding and incentive programs (e.g., TUBITAK, KOSGEB) may be launched.
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e  Participation in EU funds may be supported.

e Credit/loan support mechanisms may be provided.

e  Public—private partnership projects may be encouraged.

e Education and research capacity at universities may be strengthened.

e Consumer awareness and dissemination/outreach activities may be implemented.

Levent Bat states that his team is conducting pilot studies, and that fertilizer trials (in solid,
liquid, and compost forms) will be applied to strawberry and lettuce plants grown in the
greenhouse on the university campus. He notes that strawberry and lettuce were selected
because they are easy to cultivate and can yield results in a short time, and he adds that
preliminary bioplastic studies are also ongoing.

In his future projections, he emphasizes that the next 5-10 years will stand out in terms of pilot
implementations. According to Bat, Sinop could be considered a regional production hub
within the scope of the blue economy and blue growth, and if regulatory frameworks and
investment supports are provided, the sector could become a significant industry within ten
years.

In conclusion, macroalgae are important for the blue economy. They have high health,
ecological, and economic potential. In addition to being environmentally friendly products,
macroalgae are also important in terms of carbon sequestration, improving water quality, and
ecosystem services. Their areas of use are broad. Therefore, standardization should be
developed as a priority. Macroalgae should be explicitly addressed within legislation.
Entrepreneurship should be supported through funds and incentives. By increasing pilot
studies, Turkiye should be positioned as a production location for regional development.

Emre Yakup Aysan, co-founder of PETIMORE, a firm that provides consultancy—particularly
on the transition of algae-based scientific research into production for the feed industry—
states that algae are used in fish feeds as color and flavor enhancers, and that there are now
studies aimed at using them for their nutritional value as well. He notes that the most
important driver behind advancing this line of work is the climate crisis. Aysan adds that
because Tirkiye industrialized relatively late, its soil and water structure is cleaner than that
of many countries, meaning it has not yet lost many species, and that Tirkiye’s climatic
conditions are highly suitable for cultivating many species. Stating that PETIMORE primarily
provides consultancy services and therefore does not face a supply-related problem, Aysan
emphasizes that the biggest challenge for producers is logistics: products are sourced from the
Far East or Canada, which results in both a larger carbon footprint and higher costs. He
underlines that the sector has growth potential in both feed and human food markets, and
notes that although there are not yet many production facilities operating on a truly large-
scale industrial model, the number of facilities is expected to increase over the next five years,
strengthening the sector’s potential in these areas.

According to Eyliil Er, co-founder of PALGAE—a company that develops algae-based plastic

raw materials using microalgae, produces bioplastic granules as its core output, sells its

products in powder form, and also uses macroalgae as a compatibilizing agent in this
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process—the market has recorded growth in recent years. The most important factor
underlying this growth, she states, is the climate crisis. Noting that there is not enough algae
available at the density required to supply industry, Er emphasizes that the need to initiate
cultivation-based production remains pressing. In her view, Turkiye’s strongest advantage is,
in fact, its climate, which is suitable for cultivating many species. Stating that the algae are
sourced from Vietnam, Er adds that their biggest challenge is carbon emissions arising from
logistics. She also notes that shipments in granule form can create certification issues. Looking
ahead, Er identifies new areas where she sees growth potential for macroalgae- based
products, including cosmetics, natural pigmentation applications, textile dyes, and food
colorants. Er further states that in the course of their work they have collaborated with
Marmara University, Istanbul University, Bogazi¢i University, and the University of Porto, and
adds that she expects macroalgae use to increase further over the next 5-10 years, alongside
a rise in algae-based bioplastics.

Faruk Tamtiirk, co-founder of Biorld Kimya, who works on algae-based food formulation
applications, states that they have been working in this field since 2017 and that there has
been a significant increase in startups over the last three years, with particularly major
progress in omega-3 and protein. He notes that products derived from fish can carry a
substantial heavy-metal load, whereas macroalgae represent an important source of omega-
3. According to Tamtiirk, among the global megatrends driving developments in this field,
carbon capture and conversion capabilities rank among the top factors. He adds that Tirkiye
has very favorable climatic conditions for production and is strong in terms of human capital,
and therefore has the potential to become a center of attraction in this area. However, he
emphasizes that this potential will be realized not through harvesting algae, but through
cultivation. Summarizing the main challenge they face in the supply chain as logistics, Tamtirk
says that there is no problem regarding algae in legislation and legal regulations per se, but
that there is no specific regulatory framework for producing food from algae within the food
production process. He stresses that the product’s core characteristics cannot be stated, and
that it is launched to the market like a standard food supplement. Tamtirk adds that he sees
future growth potential for macroalgae-based products in the food sector, and believes that
growth will also occur particularly in vegan foods. He further underlines that, in line with
developments expected over the next 5-10 years, macroalgae will be used across many
sectors—from medical applications to cosmetics and food—and that as work continues with
new species and corresponding regulations are put in place (as in the East Asia and the EU),
macroalgae will become much more present in everyday life.

Dr. Halim Aydin, co-founder of Ufuk Tarim—an agricultural company with a laboratory that
conducts accredited fertilizer analyses and produces chemical fertilizers, organic fertilizers,
organomineral fertilizers, plant growth regulators, and soil conditioners—states that there is
no specific regulation in Tlrkiye regarding algae, and that this creates a registration problem.
He notes that, when registered, the product is registered as an organic fertilizer. He
emphasizes that such registration does not demonstrate the bioavailability of algae and
therefore prevents the true value of algae-based products from being revealed. Aydin states
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that positive developments have emerged in the sector due to factors such as the climate crisis
and the rise of organic agriculture. He adds that the Ministry in Tirkiye generally acts in line
with market demands, and therefore does not proactively research, procure, or call for the
production of products with high bioavailability—a role that is typically assumed by the private
sector. Noting that certain adjustments are needed in legislation and legal regulations, Aydin
argues that algae and algae-derived products should not be classified in the same category as
organic fertilizers. He further states that algae will see substantial demand in Tirkiye's
agricultural sector over the next 5-10 years because, despite increasing productivity in
agriculture, there are quality problems in agricultural products. He stresses that the sector
should turn toward organic sources that can deliver these quality attributes, and that since
each macroalgae species provides different characteristics, these differing attributes should be
researched, registered, and then introduced to the market.

Mehmet Can Sucu, the R&D lead at Kybele’s Garden—a company that combines various
macro and microalgae and processes them through fermentation technology to develop high
value-added raw materials and products for the food, agriculture, and cosmetics sectors—
states that, in Turkiye, the fertilizer sector is the most widely accepted area for this field. He
notes that almost every fertilizer company already has a product in this space, and that the
leading global megatrends driving developments are the climate crisis and sustainability.
According to Sucu, the fertilizer sector already has an established market; however, in the food
domain, the sector’s structure appears quite weak, particularly due to cultural reasons.
Interpreting the main supply-chain challenges as the absence of local suppliers, the high cost
of importing raw materials, and the high carbon emissions involved in maintaining a
sustainable process, Sucu adds that the issues encountered in legislation and legal regulations
primarily emerge as regulatory challenges for final-product developers— especially on the
food side. Listing agriculture, food, and cosmetics as the areas where he sees future growth
potential for macroalgae-based products, Sucu states that he expects the market to develop
over the next 10 years, that work with new species will begin, and that more widespread
applications will emerge, particularly in biotechnology. He emphasizes that regulatory
arrangements are needed for product development, and that when companies can work only
with regulated products, developing new products becomes difficult. He adds that regulations
must be in place to work with other species, and that approval processes taking 1,5-2 years
delay commercialization of the product.

Selen Senal, co-founder of Algbio—a company that cultivates algae by working with
microalgae and uses species such as Chlorella and Scenedesmus first in wastewater treatment
and then to produce materials such as biofuels and bioplastics, while also providing services
in wastewater treatment, carbon capture, and related R&D—states that five years ago
macroalgae-based products were considered only as binders in the food sector. She notes,
however, that today, even as functional foods are discussed within the food industry,
macroalgae use has begun in sectors such as cosmetics, water treatment, bioplastics, and
fertilizers, and that companies have started to emerge in these areas. Emphasizing that the
number of people working on algae in Tirkiye is not as high as in
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Europe, Senal underlines that related activities are generally carried out by startups founded
by academics. She adds that carbon capture, storage, and conversion have been expanding the
algae market particularly in Europe, and stresses that this is fundamentally driven by
sustainability and the climate crisis. Senal states that algae production volume in Tirkiye is
almost negligible; that reactor manufacturing is also limited; that the number of suppliers is
low; and that raw material supply is generally tied to universities, yet universities do not
provide these products for commercial use. She notes that there is no regulatory barrier
regarding algae itself, but that there are regulatory gaps concerning products derived from
algae. She adds that while areas such as biofuels and bioplastics remain popular, the medical
value of the product has only recently begun to be understood. According to Senal, plant-
based proteins and vegan foods will be actively relevant in the future. She concludes that, over
the next 5-10 years, the macroalgae sector will shift particularly toward aviation fuels and
vegan proteins, and that Carbon Border Adjustment Mechanism will further drive the
development of the algae sector.

Prof. Dr. Oya Isik, a faculty member at Cukurova University, Faculty of Fisheries, Department
of Marine Sciences, states that the focus of her work is algal oils and alg pigmentation. She
notes that research on macroalgae is increasing day by day and that there are stock-culture
requests coming from many sources. She particularly emphasizes that, despite a significant
volume of academic work, large-scale production is almost non-existent, and that relying solely
on wild harvesting makes commercial thinking difficult. According to Isik, sustainability is the
leading global megatrend driving the algae sector; however, although Tirkiye should be
seeing substantial investments, the number of investors remains quite low. Despite the
challenges in the investment environment, she adds that Tirkiye’s climate being suitable for
cultivating many algae species makes the domestic market an interesting one. Highlighting
strong commercial potential in the food, fish feed, dietary supplement, and fertilizer sectors,
Isik also states that Tirkiye is strong in terms of scientific projects and that there are very high-
quality studies in this direction. Prof. Dr. Oya Isik argues that the most important development
needed to unlock this field—in terms of regulation, investment, entrepreneurship, or public
policy—is to expand investment opportunities. She notes that until 20 years ago there was not
even demand for algae, whereas today there is strong consumer demand, and therefore she
expects demand to increase further in the future. She adds that, in the coming period, there
will effectively be no alternative but to turn toward algae, particularly from the perspective of
carbon sinks, and that support mechanisms should be increased in line with the sector’s
expected developments.

According to Mustafa Sipka, General Manager of Fon Angels, a crowdinvesting platform
operating in Tlrkiye, the niche nature of the algae sector keeps the number of players in the
field limited. Sipka notes that sustainability and net-zero carbon are among the leading global
megatrends driving developments in this area; however, he states that they have not received
any startup applications related to the topic. He adds that, from a regulatory perspective, they
can provide funding even at the idea stage. He emphasizes that such ventures typically involve
very long R&D cycles, and therefore they should split the product
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lifecycle into five phases and enter the market with intermediate products, rather than waiting
for the final stage to be completed. Regarding the most critical characteristics of an investable
startup in this field, he underlines that if the product is developed through a PoC conducted
together with reputable institutions, it can at least give investors confidence; however, he also
notes that investors in Turkiye do not tend to wait through long R&D processes. Finally, he
stresses that, over the next five years, the investment potential of macroalgae-based ventures
is likely to increase, as rising demand will improve their chances of attracting investment.

Mehmet Gengosmanogullari, R&D Chief at ISTAC A.$. —a waste management company that
carries out cleaning operations on both land and sea along a 500 km coastline— states that
there are highly advanced R&D driven projects, but that large investments are required for the
collection and separation of algae. In this context, he notes that ISTAC has been preparing R&D
projects aimed at valorising the algae it collects. Pointing to climate change as the leading
global megatrend driving developments in algae, Gengosmanogullari emphasizes that
conditions are deteriorating both in terms of carbon emissions and marine pollution. He adds
that, alongside positive and strong aspects such as an increase in the number and quality of
scientists working in Tiirkiye, rising awareness, and a growing number of incentives related to
the topic, the sector also faces a weak picture because organising and collecting algae is costly
and, due to these costs, large companies tend to avoid investing. Stressing that iISTAC operates
not as a producer of macroalgae-based products but as an entity that collects macroalgae,
Gengosmanogullari argues that ISTAC has the potential to become a key supplier of raw
material in this space. However, he notes that algae are collected as mixed species, and that
separation is also very costly.

Gengosmanogullari states that they periodically prepare R&D projects to convert the collected
algae into products, and that the biggest challenge they face is the difficulty of collection and
transportation due to the need to cover a long coastline and the prevalence of pollution. While
there are views that the food and cosmetics sectors hold significant potential among
promising future industries, he says they do not believe the algae they collect can be used in
these areas because of marine pollution. He also notes that, together with Yildiz Technical
University, studies have been carried out on converting macroalgae into biogas and on using
macroalgae as fertilizer, and adds that they support many university projects by providing
material. Summarising the likely developments in the macroalgae sector over the next 5-10
years, Gencosmanogullari states: “The sector will certainly develop. Since we are in the waste
sector, we do not really know the trajectory in other sectors, but from our perspective, due to
marine pollution the volume of waste is increasing. Therefore, sooner or later we have to move
toward establishing facilities that will valorise this material.” He summarises the needed
actions as follows:

e Authorities should guide coastal provincial municipalities toward establishing
relevant facilities.
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e Since municipalities do not have sufficient facilities and know-how in this area,
authorities should support the conversion of algae into products so that algae can be
upcycled rather than disposed of.

e  Cultivation farming areas should be established.

The number of investors investing in macroalgae, as a branch of the blue economy, is not high.
In this context, the core mission of the Netherlands-based Rubio Impact Venture Fund is to
partner with world-changing entrepreneurs in order to deliver scalable, systemic solutions to
global challenges. Edward van der Hout, one of Rubio’s partners, has stated that Rubio invests
in early-stage, mission-driven founders who develop scalable solutions at the intersection of
environmental impact and commercial returns. Given that algae can contribute to sustainable
food systems and to the production of low-carbon ingredients, he notes that Rubio has
previously supported algae/macroalgae ventures—most notably Arborea, which develops low-
CO, algae cultivation technology—and that the role they assume as an investor can be
summarised as hands-on support across capital, governance, impact measurement, and
commercial scaling. According to van der Hout, Tirkiye has a long coastline, existing
aquaculture know-how in certain regions, and growing academic interest; however,
macroalgae commercial value chains are still nascent compared to Northwest Europe and Asia.
While promising pilot projects and academic studies have created positive momentum in the
sector, the number of vertically integrated, commercial-scale seaweed players remains limited.
Active experimentation is expected in food ingredients, cosmetics, and environmental
remediation, yet production scale and consistent supply continue to be the main bottlenecks.
Key factors shaping the development of this field include sustainability and the circular
bioeconomy (low land use, low freshwater needs), nature-based carbon removal and “blue
carbon” narratives, rising demand for alternative proteins and sustainable ingredient sourcing,
regulatory and corporate commitments to decarbonise supply chains, and growing interest in
new biomaterials (bioplastics, textiles, feed additives).

Regarding investment experience in a macroalgae-based venture, van der Hout noted that
Rubio has invested in algae-related technology (Arborea) and remains open to macroalgae
investments where there is clear technological differentiation, defensible intellectual property
or system design, strong founding teams, and measurable impact. He emphasized that they
assess such opportunities on a case-by-case basis, with a focus on product-market fit and
scalable impact. According to van der Hout, the key risks include:

e Reliably scaling biology and cultivation under variable marine conditions;

e  Supply-chain and seasonal variability that affects unit economics;

e  Regulatory and permitting delays for marine farms;

e  Product—market risk (can the resulting product compete on price and quality?)

e  Environmental risks that can drive yield volatility (disease, storms, eutrophication).

In response to the question “What are the critical success factors for investable ventures in
this field?” van der Hout answered: “a robust and demonstrable cultivation technology or a
unique intellectual property (IP) portfolio; early market validation with paying customers;
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scalable and cost effective harvesting/processing; auditable, measurable environmental
impact metrics; and a clear roadmap toward predictable, year-round supply.”

In his assessment, he added: “I'm optimistic but pragmatic. | expect a pilot wave and a few
scalable commercial wins—especially in high-value segments (cosmetics, nutraceuticals,
specialty ingredients) and, as processing and logistics improve, in B2B inputs (feed additives,
biopolymers). However, | think it will be harder to scale commoditized, low-margin products
profitably unless major cost reductions materialize.”

In this context, over the next 10 years the macroalgae sector is expected to move from many
small pilot projects to fewer, but larger, commercial operations. Vertical integration is likely to
become more common in order to capture value and reduce costs. Improved cultivation
methods (species selection, controlled environments), advanced harvesting and processing
technologies, automation, and progress in bioprocessing will enable more efficient extraction
of high-value compounds. Beyond food and feed, growth is likely in nutraceuticals, cosmetics,
bioplastics, biofertilizers, carbon credits/offsets, and potentially use as building materials.
Sector-wide, more standardized regulation of macroalgae-based products (food/feed safety,
sustainable farming practices) is expected; certification programs and traceability will become
widespread and may even become mandatory. As cost curves improve, investor interest may
increase; more blended finance, public—private partnerships, and potentially supportive policy
incentives, with carbon finance providing a new revenue stream.

Policies expected to be implemented for macroalgae include: establishing clear, consistent,
and streamlined permitting processes for macroalgae cultivation, processing, and product
approvals; supporting scale-up from pilot to commercial through blended-finance instruments
that reduce risk for joint and private investment in cultivation and processing facilities;
financing R&D, university—industry collaboration, and applied demonstration projects to
accelerate commercialization. In addition, developing national and international sustainability
standards, traceability systems, and quality certifications to enable market access is also
among the anticipated policies.

According to Stephanie Rakels, Business Development Lead at Aqua-Spark, Turkiye is an
interesting country. It has strong fundamentals—coastal access, local culinary familiarity with
seaweed, and active marine science communities—but compared with markets such as
Norway, Japan, or Indonesia, the commercial seaweed sector is still largely unknown. There
are promising pilot farms, research projects, and a few small processors; however, large-scale
cultivation, vertical integration into higher-value product chains, and consistent industrial
processing capacity remain limited. Market awareness and industrial demand are growing, but
most developments are still at the pilot or early commercial stage. In this field, sustainability
and the circular bioeconomy are creating demand for low-input biomass and nature-positive
solutions. In addition, seaweed’s role in coastal resilience and its potential in carbon credits
(even though measurement/verification is still evolving) can enable sector growth. The use of
seaweed as a feed ingredient (or feed additive) to reduce methane in ruminants and to
replace limited fishmeal in aquaculture is also among the drivers of
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demand. Turkiye’s coastal diversity across the Aegean, Marmara, and Mediterranean seas, its
established seafood industry, and the suitability of its logistics infrastructure are seen as key
advantages. The major risks for macroalgae ventures include storms, pests, diseases, and
seasonality that affect yields; inability to secure consistent, high-quality biomass supply or to
process at scale; uncertain or weak demand for new product categories; and price volatility for
raw biomass.

Critical success factors for investable ventures include having a strong team with capabilities
in aquaculture operations, processing/engineering, regulatory affairs, and commercial
execution; implementing repeatable and resilient cultivation protocols and propagation
methods; and deploying supply-chain solutions for drying/processing and traceability. Over the
next five years, it is reasonable to describe the investment potential of macroalgae ventures
as high-potential but uneven. Investment will remain attractive for companies targeting
specific product segments (industrial feed additives, certain nutraceutical extracts, and large-
scale feed or biopolymer precursor supply), provided they can demonstrate reliable yields
and sustained cost reductions. The winners will be those who control both farming and
processing, or those who secure long-term partnerships with food and animal feed companies.
Regulatory clarity and proven product efficacy (e.g., consistent methane reduction in livestock,
measurable feed benefits) will accelerate investment. The sector will become investable at
scale once it can demonstrate reliable supply, cost competitiveness, and proven end markets.
Macroalgae are likely to become one of the pillars of the blue bioeconomy, but success will
depend on building robust value chains—from hatcheries through processing—and on
policymakers creating enabling frameworks for farm licensing and new product approvals. To
strengthen the sector, policymakers should view macroalgae as a “triple-win” industry that
supports climate action, sustainable food systems, and regional economic development;
however, unlocking this potential will require upfront clarity, infrastructure, and investment.

According to Nelson Vadassery at Sea6, Tirkiye has highly favorable conditions—including a
long coastline on both the Mediterranean and the Black Sea—and growing academic interest.
However, the sector is still largely nascent and remains more research-led than industrial.
While there are promising pilots and niche commercial products, large-scale mechanized
ocean farming, integrated processing, and mature value chains have not yet been widely
established. Demand for the macroalgae sector is being accelerated by multiple mega trends:
the global sustainability and climate agenda (including nature-based carbon solutions), the
search for alternative proteins and sustainable food sources, the circular bioeconomy and the
need for renewable chemicals/bioplastics, and regenerative agriculture (soil health products
and biostimulants). Environmental, social, and governance (ESG) criteria and climate-finance
flows are increasingly directing capital toward ocean-based solutions. Sea6’s primary strategy
has been to build vertically integrated capabilities—from farming technology through product
development—rather than acting mainly as an external investor. Nevertheless, provided the
ecosystem is supportive, Sea6 remains open to strategic partnerships or joint ventures in
markets (including Turkiye) where local partners and policy conditions can enable

68

Co-funded by
the European Union

iterreyg

MACRO
NEXT Black Sea Basin CLEAN



sustainable scale. The key risks when investing in macroalgae can be summarized as: scale-up
risk (translating pilot results into low-cost, high-volume production), supply-chain reliability
(consistent biomass quality and volumes), regulatory uncertainty (permits for ocean farms and
product standards), and market adoption (price competitiveness and customer acceptance
versus existing alternatives). In assessing the next five years, it is reasonable to say that the
investment outlook is attractive and accelerating, with growing investor interest expected in
agricultural inputs (biostimulants), alternative food/feed ingredients, and biomaterials. Over
the 5-10 year horizon, we can expect broader adoption of mechanized ocean farming; wider
uptake of macroalgae-based biostimulants, feed ingredients, and alternative protein inputs;
and the maturation of algae-derived biomaterials and bioplastics—alongside greater
collaboration between specialized startups and vertically integrated players, and increasing
capital flows where regulatory and market pathways are clear. To support sector development,
policymakers should prioritize regulatory clarity (permits and product standards), targeted
public financing and incentives to de-risk pilot-to- commercial scale-up, and programs that
strengthen industry—academia—investor collaboration. With the right policy framework,
Turkiye could rapidly become a regional leader in the Mediterranean macroalgae economy.

According to Théophile AUGUSTIN, Investment Analyst at Mirova Energy Transition /
Sustainable Ocean Fund, seaweed is renewable, fast-growing, and can valorize disruptive
blooms (e.g., Sargassum), while investors increasingly reward circularity and low-carbon
inputs. Interest in blue carbon and nature-based sequestration is boosting demand, and
seaweed is creating large addressable markets as a food ingredient, an aquaculture feed
component, and a methane-reducing cattle feed additive. Mirova (through its Sustainable
Ocean Fund) led an investment round in Carbonwave, a company that converts Sargassum
species into biomaterials. When investing in macroalgae ventures, the most significant risks
are scale-up and processing risk. It is also observed that macroalgae startups are moving from
niche to mainstream in certain areas, including sustainable agriculture (biofertilizers, soil
amendments), food and nutrition (functional ingredients), and cosmetics and pharmaceutical
products (bioactives). The seaweed startup ecosystem is expected to grow particularly in
regions with strong marine-science capabilities and supportive policy environments. Venture
capital will follow this trend especially in applications such as:

e methane-reducing animal feed,
e biodegradable packaging,
e functional food ingredients.

To enable global progress in the sector, it is essential to foster academia—industry
collaboration—in other words, to promote joint research, internships, and commercialization
pathways—and to support education in marine biotechnology.
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CONCLUSIONS AND RECOMMENDATIONS

The macroalgae sector is a dynamic and promising field globally, combining environmental and
economic benefits. Market data clearly indicate that the sector is expected to grow
significantly over the next decade. This growth is driven not only by traditional food
consumption, but also by innovative applications such as reducing methane emissions in
livestock, environmental restoration, and high-value biotechnology products. This shift shows
that macroalgae are evolving from a primary commodity into a versatile feedstock for
integrated biorefinery approaches. Global leaders (China, Japan, Norway) are supporting this
opportunity through targeted policies aligned with national priorities such as food security,
environmental protection, and the sustainability of aquaculture. These countries have
developed legal frameworks, R&D funding, and incentive mechanisms to accelerate
macroalgae cultivation and commercialization. Despite Tirkiye’s and the Black Sea Basin’s
geographic advantages, existing aquaculture infrastructure, and growing academic interest,
the macroalgae sector has not yet transitioned to large-scale commercial activity. Progress
remains largely limited to small pilot projects and academic studies, indicating a persistent
knowledge-to-action gap in converting scientific capacity into commercial production. To close
this gap and unlock the sector’s full potential, the following strategic steps are required:

Develop an Integrated Macroalgae Strategy: A clear roadmap should be defined—similar to
China’s “sea farming” approach or Norway’s “low-trophic aquaculture” strategy—to support
macroalgae cultivation. This strategy should simplify regulation, ensure environmental
sustainability, and build investor confidence.

Focus on High Value-Added Products: Given high production costs, early-stage positioning
should prioritize higher-margin products—alongside food applications—such as biostimulants,
nutraceuticals, and cosmetic ingredients, which are critical for economic sustainability.

Strengthen Technology and Innovation: R&D on genetic improvement and cost-effective
biorefinery processes should play a central role in increasing yields and profitability. Public—
private partnerships, pilot facilities, and technology transfer programs can accelerate progress.

Attract Strategic Investors: Ventures should position themselves not only as “seaweed farms,”
but also as “deep-tech” or “blue biotechnology” companies. This framing can better align with
the investment theses of local venture capital funds and improve access to financing.
Partnerships with international funds such as Hatch Blue can provide both capital and access
to global know-how.

In conclusion, the macroalgae sector represents not only an economic opportunity, but also a
strategic domain that can contribute to food security, environmental protection, and climate
action. Activating this potential will only be possible through a multi-stakeholder, well-
defined, and forward-looking strategy.
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Mopaan BWUCOKUTE MPOM3BOACTBEHW PA3XOAM B PaHHWTE eTanu e BaXKHO CEKTOpbT Aa ce
OpVEeHTMPa KbM NPOAYKTU C NO-BUCOKA neYyanba, KaTo:

® BMOCTMMYNaAHTU N BUOTOpPOBE;
® HYTPULEBTUUM U GYHKLMOHANHU XPaHU;
® KO3MEeTUYHU n d)apMaLI,EBTVI‘-IHVI CbCTaBKW.

Te3n cermeHTH ca K/I04Y0BM 338 MKOHOMMWYECKaTa YCTOMYMBOCT Ha MHAYCTpUATA.
3. YKkpenBaHe Ha TeXHONOrMUTE U UHOBaLUUTE
N3cnepBaHuaTa 1 paspaboTknte TpsabBa Aa 6b4aT HACOYEHM KbM:

reHeTMYHO noaobpABaHe Ha BUAOBETE;
peHTabunHn npouecn Ha buopaduHmnpaHe;
aBTOMaTU3aUMNA N ONTUMU3ALUNA Ha OTrNeX4aHeTo,

nogobpeHn metoam 3a cbbupaHe 1 npepaboTKa.

My6ANYHO-YaCTHUTE NApPTHbOPCTBA, MUIOTHUTE CbOPBIKEHUA U NMporpamuTe 3a TpaHcdep Ha
TEXHOIOTMM MOTaT 3HAUYUTE/THO 3 YCKOPAT HanpeabKa.

4. NpusnnyaHe Ha cTpaTernyecku MHBECTUTOPU
MNpeanpuatnsaTa TpsAbBa Aa ce NO3NLMOHMPAT He camMo KaTo ,,depmu 3a Bogopacm”, a KaTo:

e deep-tech Komnanum,
® CUHU BMOTEXHONOTNYHU NpeaNpPUATUA,
® MHOBAaTMBHU NPOU3BOAUTENM HA BUOMaTepuanu.

ToBa MO3MLMOHMPAHE e NOo-NpUB/EKaTeNHO 33 GpOHAO0BE 3a PUCKOB KanwTan U Y/ecHsBa
A0CTbNa A0 GuHaHcupaHe. MapTHLOPCTBA C MeXAYyHapoaHU doHaoBe Kato Hatch Blue moraTt
[a OCUTYPAT KanuTas, eKcnepTv3a v robasHu Mpexu.

3akJjoueHue

CeKTOpBbT Ha MaKpoBoZOpacAuTe NPeacTaBaaBa He CaMO MKOHOMMUYECKA Bb3MOXKHOCT, HO U
CcTpaTernyecka 06}13CT, KOATO MOXe Oa AoNnpuHece 3a:

® MpPOAOBO/ICTBEHATA CUMYPHOCT,
® 0na3BaHeTo Ha OKOJIHaTa cpeaa,
® peicTBusTa 3a 6opba c KAMMATUYHUTE NPOMEHM.

PasrpbliaHeTo Ha TO3M MOTEHUMAn M3UCKBA MHOrocTpaHHa, Aobpe AeduHMpaHa U
JaNHOBUAHA CTpaTerus, KoATo Aa 06eAnHN HayYyHWUTe cpeay, MHAYCTPUATA, MHBECTUTOPUTE U
ObPXKABHUTE UHCTUTYLMM.
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3AK/TIOYMEHNA U NPENOPBKU

CeKTOpBT Ha MaKpoBOZOpPAC/IUTE € AMHaMMYHa M obellaBalla obnact B cBeToBEH MalLab,
KOATO CbyeTaBa 3HAYMMM EKOJIOTUYHUM U MKOHOMMYECKWM non3u. lasapHuTe [aHHUM ACHO
MoKasBeart, Ye npe3 c1efBalloTo AeceTu/IeThe Ce 0YaKBa CEKTOPbT Aa OTbenexun sHaumTeneH
pacTeK. To3u pacTex ce Ab/KN He CamMo Ha TPAAMLMOHHOTO NoTpebieHne Ha BOAOPAC/IN KaTo
XpaHa, HO M Ha WHOBATUBHWU MNPWIOXKEHUA — HaMaNABaHe Ha METaHOBUTE eMWUCUU B
MBOTHOBBACTBOTO,  Bb3CTAHOBABAHE Ha  OKO/JHATa  Cpeja, NPOM3BOACTBO  Ha
BMCOKOKQYeCTBEHU OWOTEXHONOMMYHM MPOAYKTU. Tasu TpaHchopmauusa TOKasBa, uye
MaKpoBoOZopac/inTe ce NPeBpbLLAT OT MbPBUYHA CYPOBUHA B MHOTOPYHKLMOHANEH pecypc 3a
WHTerpmMpanHun buopadunHepumitHM Noaxoam.

CeeToBHMTE nuaepu Kato Kutan, AnoHuma n Hopeerva noAaKpenaT TO3W MOTeHUMan upes
LefieHaco4YeHu NOJIMTUKK, Cbobpa3eHn C HaUMOHANHUTE UM MPUOPUTETU — NPOLOBO/ICTBEHA
CUTYPHOCT, OMa3BaHe Ha OKOJIHaTa cpeda W YCTOMYMBOCT Ha aKBaKynTypuTte. Tesn CTpaHu ca
pa3paboTnam NnpaBHM pamKn, GUHAHCMPAHE 3@ HAay4HOM3C/Ie40BaATE/ICKa M Pa3BOMHa AelHOCT
M CTUMY/AN, KOWUTO YCKOPABAT OTI/IEXOAHETO W  TbProBCKOTO  M3MN0O/3BaHe Ha
MaKpoBoZopacauTe.

Bbnpeku reorpadckute npeammctaa Ha Typuma U YepHOMOPCKMA PErMOH, CbLLEeCTBYBALLATA
MHOPACTPYKTYypa 3a aKBaKyATypuM W HapacTBalLMs aKaZeMWYEH MWHTEpec, CEKTOpPbT Ha
MaKpOBOZOpaC/MTe BCE OLE He e NPeMMHAN KbM MalabHa TbproBcKa AeiHOoCT. HanpeabKkbT
OCTaBa OrPaHMYeH 40 MaJiIKW MUAOTHU NPOEKTU U aKaAEMUYHUN U3CNeSBaHUSA, KOETO NOKa3Ba,
Yye CblECTBYBa PaspvMB MENKAY HAY4YHMS MOTEHUMAN M pPeasHOTO My TNPUIOXKEHVE B
MHAYCTpUATa.

3a pga ce npeojonee Tasu pasavMKa U Aa ce pasKpue NbAHUAT NOTeHUMan Ha CekTopa, ca
HeOGXOﬂ,MMM cneaHuTe CTpaTternvyeckm CTonku:

1. Pa3paboTBaHe Ha MHTErpUpPaHa HALMOHa/IHA CTPATermaA 3a MaKPoOBOAOPACAN

HeobxoaMmo e cb3aBaHeTo Ha AIcCHa MbTHA KapTa —NoAo06Ha Ha KUTaCKMA Mogen 3a ,,MOPCKO
3emegenme” AN HOpBEXKKaTa cTpaTerns 3a ,HUCKOTPOodUYHA aKkBaKyATypa“. Tasum cTpaterus
TpabBea aa:

®  ONPOCTM perynaTopHuTe Npoueaypu;

®  rapaHTMpa eKo/IorMYHa YCTOMYMBOCT;

® Cb3daje AOBEPUE Y UHBECTUTOPUTE;

o neduHMpPa NPUOPUTETHU 30HM 33 OTFNIEXKLAHE N NpepaboTKa.

2. ®oKyc BbpXy NPOAYKTU C BUCOKA AobBaBeHa CTOMHOCT
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3a fa ce nocTurHe rnobaneH HanpeabK B CeKTopa, cnopes, OrycTUH e OT CbLUECTBEHO 3HaYeHue
[a ce Hacbpyasa CbTPYAHMYECTBOTO MEXAY akageMuUyHUTE Cpeau U MHAOYCTpUATa — ypes
CbBMECTHM Hay4YHU U3CNEABaAHUA, CTAXKOBE M MbTMLLA 33 KOMEPCUANIMU3ALMA — KaKTO M ada ce
noaKpensa obpasoBaHMeTo B 061aCTTa Ha MOpCcKaTa BMoTeXHONOMUS.
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6uomaTepuanmTte M 6uMonnactmacuTe, noaydeHUM oT Bogopacau. Ouakea ce W MO-rOAAMO
CbTPYAHWYECTBO MeX4y ChneumanuMsupaHy CTapTMpaliM KOMMAHUM M BEpPTUKasHO
WHTErpupaHM y4acTHULM, KaKTO M yBe/iMYaBaHe Ha KanuTajaoBWUTE MNOTOUM TaMm, KbAETo
perynaTtopHUTE 1 NasapHUTE MbTULLA Ca ACHMU.

3a 4a MNoAKpenaT Pa3sBMUTMETO Ha CEeKTopa, NoauTMumTe TpAbBa Aa AadaTt NpuMopuTeT Ha
perynatopHaTa ACHOTa (paspewuTesHn M CTaHAAPTM 3a NPOAYKTM), LEenesoto nybanyHo
bUHaHCKMpaHe M CTUMYAWUTE 33 HaMansABaHE Ha PUCKa MPU NPEMWHABAHETO OT MUAOTEH KbM
TbProBCKM Malab, KakTo M Ha Nporpamu, KOWUTO YKpPensaT CbTPYAHWMYECTBOTO MeKay
WHAOYCTPUATA, akageMUUYHUTE cpean v nHeectutopute. Mpu Noaxoasilla NoAUTUYECKa PpaMKa
Typuma moxe 6bp30 [a ce MpesbpHe B pPerMoHaneH Auaep B MKOHOMMKATa Ha
MaKkposogopacauTe B CpesnM3emMHOMOPUETO.

Cnopeg Teodun OrycTuH, uMHBeCTMUMOHeH aHanausatop B Mirova Energy Transition /
Sustainable Ocean Fund, Bogopacnunte npeacTasnasaTt Bb306HOBAEM W 6bP30 pacTALL pecypc,
KOMTO MOXKe [a NpeBbpHe paspywntenHn ubdTexku (Kato Sargassum) B LeHHa CypoBMHa.
MHBecTUTOpUTE BCE MOBEYE LLEHAT KPbroBaTa MKOHOMMKA U HUCKOBBIIEPOAHUTE MaTepuanu,
a WUHTEPeCHT KbM ,CMHUA Bbriepos” n npMpoaHo 6a3MpaHOTO CEKBECTUPAHE Ha BbI/epos,
AOMNBNHUTENIHO CTUMYMPA TbpceHeTo. MOpPCKUTe BOAOPAC/UN Beve Cb34aBaT rofemu nasapu
— KAaTO XPaHWUTE/NIHM CbCTAaBKKW, KOMMOHEHTU Ha dypakmM 3a aKBaKyNTypu M [06aBKM KbM
byparku 3a LOBUTHK, KOUTO HaMaNABaT METAHOBUTE EMUCUN.

Mirova, upes cBos Sustainable Ocean Fund, e nisectnpana 8 Carbonwave — KomnaHusa, KOATo
npespblia Sargassum B 6uomatepuann. Cnopes, OrycTMH Hali-3HaYMMUTE PUCKOBE MpU
MHBECTUUMU B NPEANnpUATMA 33 MaKpOBOAOPAC/IM Ca PUCKLT OT mMawabupaHe U PUCKLT OT
npepaboTKa.

Habnioaasa ce, 4e cTapTUpaLMTE KOMMNAHMM B 06/1aCTTa Ha MAKPOBOAOPACAUTE NOCTENEHHO
NPeMMHaBaT OT HULLOBM KbM NO-LMPOKO PA3NpOCTPAHEHWN NPUNOKEHWSA, BKAIOUYUTENHO:

® ycToluMBO 3emegenve (buoTopose, NogobPUTENN HA NOYBaATA);

® XpaHuW U XxpaHeHe (GYHKLMOHANHM CbCTaBKM);

® KO3MEeTUYHU U papmMaLEeBTUYHM NPOAYKTM (BMOaKTUBHM BELLECTBA).

OuakBa ce eKkocMcTemaTa OT CTapTUPALLM KOMMNAaHUU B obnacTta Ha MOPCKUTe Bogopacam aa
Cce pa3pactea ocobeHo B PEerMoHn CuC CUZIHU HaAy4YHU 06LU,HOCTVI B MOPCKUTE HaykKun w“
6}'IaI'OI'IpMF|THa noanTUYeCcKa cpea. PUCKOBMAT KanuTan We cneasa Tasu TeHAeHUmA, ocobeHo
B MPUNOXKEHNA KaTO:

® (yparky 3a }KMBOTHU, HAMaNABALLM METaHa;

® 6KOpasrpaanmmn ONaKkoBKu;

®  (OYHKUMOHANHU XPaHUTENHM CbCTaBKMU.
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Cnopes, HencbH Bagacepu ot Seab, Typuma pasnonara C M3KAYMTENHO 6naronpuaTHU
YCNOBMSA 32 Pa3BMUTUE Ha CEKTOPA HA MaKPOBOAOPAC/IUTE, BKOUUTENHO AbAra bperosa MHUA
KakTo Ha CpeaM3eMHO, Taka M Ha YepHO mMope, KaKTO M HapacTBall, aKageMUYeH UHTepec.
Bbnpekn ToBa CEKTOPBLT BCE OlLe € B HayaNeH CTaMi M OCTaBa NO-CKOPO OPUMEHTUPAH KbM
Hay4yHW U3cneaBaHuA, OTKOJIKOTO KbM NPOMULLNEHO NPoM3BoAcTBO. MaKap Aa cbliecTBysaT
o6eu.|,aBau.|,M NMUNOTHU NPOEKTU N HULLIOBU TbProBCKMU NPOAYKTU, MEXAaHU3NPAHOTO OKEAHCKO
3emegenne B rosifim mallab, MHTerpmMpaHaTa npepaboTka U 3pesnTe BEPUTM 3a Cb3JaBaHe Ha
CTOMHOCT BCe OLLUe He Ca LUMPOKO Pa3npoCTpPaHEeHMW.

TbpCEHETO B CEKTOpa Ha MaKpOBOAOPAC/AUTE Ce YCKOPABA OT HAKOAKO rnobanHu
MeraTeHAeHUMKN: NPorpammuTe 3a YCTOMYMBOCT U KAMMAT (BKAKOUYMTENHO NPUPOAHO BasnpaHu
peleHns 3a BbrNepoaHU eMUCuK), TbPCEHETO Ha aNTepHaTUBHM MPOTEUHU M YCTOMUUBM
MU3TOYHUUU Ha XPaHa, KpbroBaTta BMOMKOHOMUKA U HyXAaTa OoT Bb30OHOBAEMWN XMMUKAIN U
6MONIACTMACcK, KaKTO U pereHepaTUBHOTO 3emeenve (NPoAYKTV 3a 34paBeTo Ha NoysaTa u
6uocTumynaHTu). KputepumTe 3a oKoNHa cpeaa, coupanHa OTrOBOPHOCT U ynpasaeHue (ESG),
KaKTO M KNIMMATUYHOTO PpMHAHCMPaHe, HAcCOYBaT BCE NMOBeYe KanuTan Kbm pelueHms, 6asnpanm
Ha oKeaHa.

OcHoBHaTa cTpaTerns Ha Seab e Aa M3rparkaa BePTUKA/HO MHTErpPUpPaHu CNocobHOCTM — OT
TEXHONIOTUW 3a OTr/IeXKAaHe A0 pa3paboTBaHe Ha MPOAYKTM — BMECTO A3 AeicTBa OCHOBHO
KaTo BbHLWEH MHBECTUTOP. Bbnpeku TOBa, MpW HaAMyMe Ha NOAKpensAwa eKocuctema,
KOMMNaHUATa OCTaBa OTBOPEHA 3a CTPATErMyecki NapTHbOPCTBA WM CbBMECTHU NPeanpuaTUA
Ha nasapu KaTo Typuwus, KbAeTo MeCTHWUTE MapTHbOPWU U MOAUTUYECKUTE YCNOBUA MOraT Aa
Nno3BO/IAT YCTONMYMBO MaLwabupaHe.

KntoyoBuTe pucKkose Npu MHBECTUPaHE B MaKPOBOAOPACAU BKIOYBAT:

® PUCK OT MalwabupaHe (NpeBpbLLAHE Ha MUAOTHM PE3YNTaTh B HUCKOPA3XO4HO
Npou13BOACTBO C ronam obem);

® HaaeXAHOCT Ha Bepurata 3a 40CTaBKKn (I'IOCTOﬂHHO KauyecTBo M obem Ha 6V|0N\acaTa);

® perynaTtopHa HeCUrypHoCT (pa3pellmTenHN 33 OKeaHCKU GepMu 1M cTaHaapTV 3a
npoayKTH);

® npuemaHe oT Nasapa (LeHoBa KOHKYPEHTOCMOCOBHOCT M TOTOBHOCT Ha KAMEHTUTE 43
NPeMMHaT KbM HOBM MPOAYKTH).

MpM OUEHKA Ha c/eaBaliMTe MeT roAMHU WHBECTMUMOHHWUTE MNEepcnekTMBM MoraT ga ce
onpeaenaT KaTo NpMBAEKaTeNHU M ycKopaBalum ce. O4aKBa ce HapacTBally MHTepecC OT CTpaHa
Ha WHBECTUTOPUTE KbM CEJ/ICKOCTONAHCKM CYPOBUHU (BMOCTMMYNAHTM), anTepHaTUBHM
CbCTaBKM 3a XpaHU 1 dypaxku, KakTo U Buomatepuann. B nepcnektnsa ot 5 go 10 roguHm
BEPOATHO LWe ce Habnogasa NO-WKMPOKO NpUEeMaHe Ha MEXaHW3MPaHOTO OKeaHCKO
3emegenne, No-WMPOKO M3Nos3BaHe Ha BMoCTUMyNaHTM Ha 6asaTa Ha MaKpPOBOZOPAC/M,
dyparkHM CbCTaBKM U aNTePHATUBHMU NPOTEMHOBU CYPOBUHMU, KAKTO U y3psABaHe Ha
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pHOHO OpalIHO B aKBAKYJITYPUTE — CHIIO € Cpell (PaKTOpHTE, KOUTO yBEINYABaT ThPCEHETO.

PasHoobpasneTo Ha KpanbpexumeTto Ha Typumsa no Erelicko, MpamopHo 1 CpeMsemHO Mope,
yTBbpAeHaTa MHAYCTPUA 33 MOPCKMU AapOBe U NOAXoAALaTa NOTUCTUYHA MHOPACTPYKTypa ce
CYMTAT 3a K/IOYOBU NpeaMmcTea. OCHOBHUTE PUCKOBE 3a NPEANPUATUATA, 3aHMMaBaLLM ce C
MaKpOBOZOpac/aM, BKAOYBAT Bypy, BpeauTes M, HONECTU U CE30HHOCT, KOUTO B/UAAT BbPXY
[06uBUTE; TPYOHOCTM MpPW OCUTypsBaHE HA MOCTOSIHHA AO0CTaBKa HAa BUCOKOKAYecTBEHa
buMomaca; orpaHuMYeH KanaumuteT 3a npepaboTKa B rofam malab; HecurypHo uam cnabo
TbpCeHe Ha HOBM KaTeropuu NpoayKTu; U LeHOBA HECTabWIHOCT Ha cypoBaTta bMomaca.

KputnuHute dpakTopm 3a ycnex Ha UHBECTULMOHHUTE NPOEKTU BKIIOYBAT:

® CWJ/IEH EKUN C YMEHUA B aKBaKYNTYpUTE, MHKEHEePCTBOTO, perylaLumnTe 1 TbprosckaTa
peanusauus;

® BHeApABaHE Ha NOBTOPAEMU U yCTOVILIVIBVI NPOTOKONU 3a OTrNexgaHe n metoamn 3a
Pa3MHOXaBaHe;

® pelleHWA 3a BepuraTta Ha JOCTaBKM, BK/IIOUYUTE/HO CylleHe, NpepaboTKa u
npocnegsemoct.

Mpe3 cnepBawuTe neT roAMHU WHBECTUUMOHHMAT MOTEHLUMAN Ha NpeanpuAtMATa 3a
MaKpOBOZOPAC/IM MOXKE Z1a Ce Onpesesiv KaTo BUCOK, HO HepaBHOMepeH. MHBecTuupunTe e
OCTaHaT NPUB/EKATE/IHN 32 KOMMaHWM, HAaCOYEHN KbM KOHKPETHW MPOAYKTOBU CErMeHTU —
npoMmuwneHn ¢yparkHn [06aBKK, onpedeneHn HyTPULEBTUYHM EKCTPaKTW, O0CTaBKM Ha
byparku uam npekypcopun Ha GUononMmepm B roiemMm KOAMYecTsa — Npu yCa0BMe Ye MoraT 4a
AEeMOHCTPUPAT HageXaHu [o6MBM M YCTOMYMBO HaMaNsiBaHe Ha pasxoguTe. Hall-ycnewHu we
6baaT NPeanpUATUATA, KOUTO KOHTPOIMPAT KaKTO OTrIEXAAaHETO, Taka U npepaboTkaTa, nam
Te3un, KOUTO CU OCUTYPABAT AbrOCPOYHM NAPTHBOPCTBA C KOMMAHMM 33 XpaHU U dyparku.

flcHaTa perynatopHa pamka W [JoKasaHaTa e(UKACHOCT Ha NpoAyKTMTe (Hanpumep
nocaenoBaTe/IHO HaManABaHe Ha MeTaHa Npy Jo06UTbKA UM U3MEPUMM NON3U 3a GypakuTe)
e YCcKopAT uHBecTUUMMTEe. CeKTOPbT We CTaHe NpuBaeKaTeNeH 33 WMHBECTUUMW B TONSM
MaLab, KoraTo AOKaXKe HaZeXKOHOCT Ha [LOCTaBKMUTE, KOHKYPEHTOCNOCOBHOCT Ha pasxoamTe U
CTabUNHU KpalHM Nasapu.

MaKpoBogopacAUTe BEPOATHO Lie ce NpeBbpHAaT B eAMH OT CTb/iboBeTe Ha CUHATA
BMOMKOHOMMKA, HO YCMEXDbT Le 3aBUCK OT U3TrPaskAaHeTo Ha CTabUAHM BEPUTM Ha CTOMHOCT —
OT pasBbAHMUMTE 40 npepaboTKaTa — M OT Cb34aBAaHETO Ha 61aronpuATHM ycnoBuA 3a
NmueHsnpaHe Ha depmuTte U ofobpaBaHe Ha HOBM NPOAYKTM. 3a Oa Ce YKPEenu CEeKTopbT,
noAnTUUMTE TpAbBa Aa pas3riexaaT MakpoBOAOPAC/UTE KaTo MHAYCTPMA C , TPOMHa nonsa” —
noJKpena 3a AeNCTBUATA 33 KAMMATa, YCTOMUMBUTE XPAHUTENHU CUCTEMM U PETMOHANHOTO
MKOHOMMYECKO pasBuTMe. 33 peasM3npaHeTo Ha To3M MnoTeHuuan obadye ca HeobxoaMmu
npeagapuTesiHa ACHOTa, MHOPACTPYKTYPA M MHBECTULUN.
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OcBeH B obnactta Ha XpaHuTe U ¢ypaxkuTe, BEpOATHO LWe ce Habnogasa pacTex B
HYTPULEBTMUUTE, KO3METUKATa, BuonnacTmacute, GBUOTOPOBETE, BLINEPOAHUTE KPeauTn u
NOTEHLMAHOTO U3N0/3BaHe Ha BOAOPAC/AM KAaTo CTpouTenHM maTepuany. Oyaksa ce no-
CTaHAAPTM3MPAHO peryanpaHe Ha NPoAyKTUTe Ha 6a3aTa Ha MaKpPOBOAOPACAH, BKIIOUUTENHO
CTaHAapTM 33 6@30MacHOCT, YCTOMYMBM NPAKTUKM M CUCTEMMU 33 NPOCIEAAEMOCT.

C nopobpsaBaHeTO Ha Pa3XO4HWUTE KPUBM MHTEPECHhT Ha WHBECTUTOPUTE BEPOATHO LWe ce
YBE/IMUYK, KaTo Ce O4YaKBa NoBeye cMmeceHo GpuMHAHCMpaHe, Ny6ANYHO-YaCTHW NAPTHLOPCTBA U
CTUMYNIN, CBBP3AHU C BbINEPOLHUTE EMUCUM.

OyaKBaHUTE NONUTUKN BKAKOYBAT:

® YCTaHOBABAHE Ha ACHU M PaLMOHaNU3NPaHM NPOLIECH 33 M34aBaHe Ha paspeLleHms 3a
oTrnexaaHe, npepaboTka u 0406peHne Ha NPOAYKTH;

® roJKpena 3a NpeMMHaBaHe OT NUIOTEH KbM TbProBCKM MALLAb Ypes MHCTPYMEHTHU 3a
CMeceHO PUHAHCKpPaHe;

® (UWHaHCMpaHe Ha Hay4YHOM3C/1e0BaTe/ICKa U Pa3BOMHA AENHOCT, CbTPYAHUYECTBO
MEeXAY YHUBEPCUTETU U UHAYCTPUA U EMOHCTPALMOHHUN NPOEKTH;

® pa3paboTBaHe Ha HALMOHAIHU U MEXAYHAPOAHU CTaHAAPTM 3@ YCTOMYMBOCT,
npocneaaemocT U KauecTBo, KOMTO Aa YNECHAT A0CTbMNa 40 Nasapa.

Cnopesg, CredaHu Pakenc, pvkosoguten ,busHec passutne” B Aqua-Spark, Typuua e
WHTEpecHa cTpaHa ¢ Aobpu NpeAnocTaBKM 33 Pa3BUTME HA CEKTOPA Ha MOPCKUTE BOZOPACM.
Ta pasnonara CbC COMMAHM OCHOBM — [OCTbM [0 MOPCKO Kpanbpexue, Tpaguumu B
M3MON3BaHETO Ha MOPCKM BOZOPACAM B MeCTHaTa KyXHA M aKTMBHWM Hay4HW OBLLHOCTU B
06/1aCcTTa Ha MOPCKUTE HAaYKU. BbNpeKu ToBa, B CpaBHeHWe ¢ Nasapu Kato Hopserus, AnoHus
M UHOoHes3Ms, TbProBCKUAT CEKTOP Ha MOPCKUTE Bogdopacau B Typums ocTaBa 40 ronama
CTeneH HepasBwuT.

CobuwecTtsyBaT o6eu.|,aBau.|,M MANOTHU CbepMVI, n3cnegoBaTtenCkU NPOeEKTU U HAKONKO MasiKu
npepa60TBaTenHM npeanpuAaTmna, HO MaU.I,a6HOT0 oTrnexagaHe, BepTuKasiHaTa UHTerpauna B
NPOAYKTKN C NO-BUCOKa ,a,o6aBeHa CTOMHOCT U MOCTOAHHUAT npomuuineH npepa60TBaTeneH
KanauuTeT BCe ole ca orpaHumyeHwu. la3apHOTO Cb3HAHWME W MHAYCTPUANHOTO TbpCeHe
HapacTBaT, HO NOBEYETO UHNLMATUBU OCTaBaT B NMNNOTEH NN PAaHEH TbProBCKK eTan.

B Ta3u 06aacT ycTOMYMBOCTTA U KpbroBaTa 6MOMKOHOMMKA Cb34aBaT TbpceHe Ha BMomaca ¢
HWUCKM BJ/IOKEHWN PECYPCU U PEelleHunn, KOUTO MMaT NooKMTeNeH edeKT BbPXy NpupoaaTa.
OcBeH TOBa ponATa Ha BOAOPAC/NUTE 33 YCTOMYMBOCTTA HA KpalbpekHuTe paroHM U
NOTEHUMaMbT MM 33 BbIIEPOAHN KPeauTu (BbNpeKkn Ye MeToanTe 3a U3MePBaHe M NPOBepKa
BCE Olle ce pas3BMBaT) moraT 4a CTUMY/AMpaT pacTelka Ha cekTopa. M3nonseaHeTo Ha
BOOOPACAN KaTO CbCTaBKa MAM AobaBKka B XpaHMTE 3a KMBOTHM — 3a HamansaBaHe Ha
METaHOBUTE EMUCUM NPU NPENKUBHU KUBOTHM U 32 3aMeCTBaHe Ha OrPaHNYEHOTO KOIMYECTBO
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Kntouosute GpakTopu, KOMTO ONpPenenaT PasBUTMETO Ha CEKTOPa, BK/OYBAT YCTOMUMBOCTTA M
Kpbrosata OMOMKOHOMMKA (HMCKa HyX4a OT 3emMsa M NpAcHa BOAA), €CTeCTBEHOTO
OTCTpaHABaHe Ha Bbrnepos (,CMH Bbriepos”), HapacTBaWOTO TbPCEHE Ha aNTEPHATUBHMU
MNPOTEMHU N YCTOMYMBM CbCTaBKM, KOPMOPATUBHUTE aHraKMMEHTW 3a AeKkapboHusauma u
MHTEPECHT KbM HOBU BromaTepuanu (bnonnactmacu, TEKCTUA, GypaxkHU A06aBKK).

Mo oTHOLWEHWE Ha MHBECTULMOHHUA ONUT BaH Aep XoyT oTbennasBsa, 4e Rubio e nHeBecTMpan 8
TEXHONIOTMW, CBBP3aHW C Bogopacau (Arborea), M ocTaBa OTBOPEH KbM WHBECTULMWN B
MaKpoBOZOpPAC/N, KOraTo MMa ACHAa TEXHOMOMMYHA AudepeHumaums, 3awmUTMUMA
WMHTeNeKTyasHa CcOBCTBEHOCT, CUNHU OCHOBATENM U U3MEPUMO Bb3aeicteue. OCHOBHUTE
PUCKOBE BK/HOYBAT:

® HajeAHo malabupaHe Ha BMONOrMUATA U OTINEKAAHETO NPU NPOMEHINBU MOPCKM
ycnosus;

® Ce30HHM KonebaHus 1 Npeamn3BMKaTe/ICTBa BbB BEpWraTa Ha AOCTaBKY;
® 3ab6aBAHMSA B perynaTopHuTe NpoLeaypu U paspellnTesHuTe 3a MOPCKU depmu;
® DPUCK, CBbP3aH C NPOAYKTa U Nasapa (KOHKYPEHTOCMOCOBHOCT Mo LLeHa U KayecTBo);

® eKONOorMYHU PUCKOoBe, BoZelum Ao KonebaHua B 4obusa (6onectn, bypw,
eyTpodukauma).

Ha Bbnpoca 3a KpUTMUHUTE GaKTOPM 3a ycrex BaH Aep XOyT NocoyBa: cTabuiHa M [0OKa3aHa
TEXHONIOTUA 33 OTINEXKAAHe UM YHUKANEH NopToelnn OT MHTENEKTyalHa COBCTBEHOCT; paHHa
nasapHa BaNAaLMA C NIATEXKOCMOCOBHUN KAMEHTU; MaLabrpyemo 1 peHTabuaHo cbbrpaHe u
npepaboTKa; U3MepUMM NOKa3aTe/IM 3a Bb3AENCTBUE; U AACHA MbTHA KapTa KbM NpeaBnanmo
LenoroamLHo cHabaaBaHe.

Toit pobass:

»A3 CbM ONTUMWCT, HO U NparmaTik. O4YakBam MWUIOTHA BbJHA M HAKOJIKO Mallabupyemu
TbProBCKM ycrnexa — 0COBEeHO B CErMEHTUTE C BUCOKA CTOMHOCT (KO3METMKa, HYTPUL,EeBTULM,
cneumasnHu CbCTaBKM) U, ¢ NofobpaBaHeTo Ha NpepaboTKkaTa M NOrMCTUKaTa, B B2B cypoBuHKTE
(mobaBkM 3a dypaxku, buononnmepu). Bbnpekun Tosa e 6bae No-TpyAHO Aa ce mawabupar
NPOAYKTU C HUCKA MapiKa, OCBEH aKO He Ce NOCTUTHAT 3HAYUTENHN HaMaNeHUA Ha pasxoauTe.”

OyakBa ce npes cneggawmTte 10 rogMHN CEKTOPBLT Ha MaKPOBOAOPACAUTE Aa NPEMUHE OT
MHOMECTBO Mas/IKM NUAOTHU NPOEKTU KbM MO-MajKo Ha 6poil, HO MO-rofieMu TbProBCKM
onepauun. BepTMKanHaTa MHTErpauma BEPOATHO e Ce PasnpocTpaHK, 3a Aa ce peannsupa
AobaBeHa CTOMHOCT M Aa ce HaManAT pasxoguTe. NMoaobpeHn meToam 3a oTraexaaHe (nogbop
Ha BMA0BE, KOHTPOAMPaHa cpeaa), YCbBbPLUEHCTBaHM TEXHOIOMMK 33 CbbupaHe U NpepaboTKa,
aBTOMaTM3auma M Hanpeabk B buonpepaboTKaTa e No3BONAT No-ePpeKTUBHO M3B/IMYAHE Ha
BMCOKOL,EHHM CbeaANHEHMA.

73

Co-funded by
the European Union

iiterreg

%ACRO
NEXT Black Sea Basin CLEAN



,,CEKTOPBT CbC CUMYPHOCT LWe ce pa3BuBa. Tbil KaTo HMe paboTMM B CEKTOPa Ha OTNagbumTe,
He 3HaeM KaKBa e TPaeKTopuATa B APYrMTe CEKTOPW, HO OT Halla riedHa TovKa, nopaau
MOPCKOTO 3amMbpcsABaHe, 06eMbT Ha oTnagbuuTe ce yBennyasa. CnefoBaTenHo, paHo MM
KbCHO Lie TpA6Ba Aa ce HAaCOUYMM KbM Cb3/1aBaHETO HA CbOPBIKEHMUS, KOMTO Wwe npepaboTsaT
TO3U maTepuan.”

Toit 0606u1aBa HeObXOANMUTE AENCTBUSA, KaKTO CleBa:

® Bnactute TpAabBa Aa HacouBaT KpanbpekHUTEe 0OLWMHN KbM Cb34aBAHETO HA NOAXOAALLM
CbOPbKEHUS.

® Tbil KaTo OOWMHUTE He pa3nonaraT c 4OCTaTbY4HO CbOPBKEHNUS U HOY-Xay, BNacTuTe TpabBa
[a NoAKpenAT NPeBPbLLAHETO Ha BOAOPAC/IMTE B MPOAYKTU, TaKa ye Te Aa 6baat
PeUunKINpPaHn, a He U3XBBPIAHMN.

e CnepBa Aa ce Cb3aaaT 30HM 3a OTI/IEKAAHE.

BpoAT Ha MHBECTUTOPUTE, KOMTO MHBECTMPAT B MaKpPOBOAOPACAM KATO 4acCT OT CUHATA
MKOHOMMKa, OCTaBa MasbK. B TO3M KOHTEKCT OCHOBHaTa MMcuA Ha 6asnpanua B HuaepnaHama
Rubio Impact Venture Fund e ga cu napTHMpa ¢ npeanprvemaymn, KOMTo NPOMEHAT CBETA, 3a A3
npeaocTassa mawabupyemu, CUCTEMHU pelleHna Ha rnobanHnTe NnpeamsBuKaTencTsa. Egyapa,
BaH Aep XoyT, eauH oT napTHbopute Ha Rubio, 3aaBABa, Yye GOHABLT MHBECTMPA B OCHOBATENM
Ha paHeH eTan, MOTUBMPAHM OT MUCUATA CU, KOUTO pa3paboTBaT Mawabrpyemm pelweHuns Ha
npeceyHaTa TOYKa MeXAy BbB3LENCTBMETO BbPXY OKOJMHATA cpeda W TbproscKaTa
Bb3BPbLLAEMOCT.

Tow otbenaAsea, ye BO4OpPaCAnUTE MmoraTt ga AONPUHECAT 3a yCTOVI‘-WIBVI XpPaHUTENHU CUCTEMU U
3a Npomn3BoAacCTBOTO Ha HUCKOBBbINEepogHM CbCTaBKK, U NOCOYBa, 4e Rubio Beue e noakpenan
npeaonpuAaTna, CBbp3aHn C BoAOpacan — Hali-Beye Arborea, KOATO pa3pa60TBa TEXHON0IMNA 3a
OTrnexgaHe Ha Bo4opac/am C HUCKKM emncum Ha CO,. PonaTa Ha d)OHLI,a BK/Z1IO4BA NpPaKTU4eCKa
noakpena B obnacTtta Ha Kanutana, ynpaBneHWeTo, U3IMEPBAHETO Ha B'b3,L'l,el7ICTBVIeTO n
TbProBCKOTO Mau.|,a6mpaHe.

Cnopea BaH gep XoyT Typuma Mma Abjara 6peroBa JIMHUSA, CbLUECTBYBAWO HOY-Xay B
aKBaKy/NTypuTe M HapacTBaly, aKageMuueH MHTepec. Bbnpekn ToBa BepurnTe 3a TbpProscKa
CTOMHOCT Ha MAaKPOBOAOPACNTE BCE OLLE ca B paHHA ¢$a3a B cpaBHeHWe cbc CeBepo3anagHa
EBpona u AsmAa. MaKkap 4ye obelaBaly NUAOTHM MPOEKTU U aKaZEMWMUYHW U3CNeLBaHUA
Cb3faBaT NOMOXKMTENHA AMHAMWKA, BPOAT Ha BEPTUKAZHO WMHTErpMpaHuMTe y4yacTHULM B
TbProBCKM Mmalab ocTaBa orpaHuyeH. O4YakBaT Ce aKTUBHM eKCNepumeHTM B obnactTa Ha
XPaHUTENHUTE CbCTaBKM, KO3METMKaTa W Bb3CTAaHOBABAHETO Ha OKOJHATa cpeaa, Ho
NPOM3BOACTBEHUAT Mallab M MNOCTOAHHUTE AO0CTaBKM NPOAbLAXKABAT fAa 6bAaT OCHOBHM
NpPeYKu.
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UHBECTUTOPUTE. B'bI'IpEKM TOBa TOM nogyepTasa, 4e MHBECTUTOPUTE B TprI,VIFl He Ca CK/IOHHU
Aa YaKaT 4bArn npouecn Ha Hay4HonsCcneanoBaTe/ICKka 1 passoﬁHa AEVIHOCT.

Lnnka 3akiouyasa, ye npes c/iedsalimTe MeT roAMHU MHBECTUUMOHHUAT MOTeHUMan Ha
npegnpuatuata, 6asuMpaHN Ha MaKpOBOLOPAC/IM, BEPOATHO Le Ce YBe/nuuu, Tbil KaTto
HapacTBalLOTO TbpCeHe e Noaobpu WaHcoBeTe UM Aa NpusaekaTt puHaHCUpaHe.

MexmeT FeHYOCMaHOrNy, PbKOBOAUTEN Ha OTAeNA 32 HayYHOU3CNeA0BaTesCKa U pa3BoiiHa
peiHocT B ISTAC A.S. — KOMNaHKA 3a yNpaB/ieHne Ha 0TNadbLiM, KOATO M3BbPLLBA NOYUCTBAHE
KaKTO Ha CyllaTa, Taka M B MOPETO Mo npoTtexeHue Ha 500 km HGperosa NMHUA — NOCOYBA, Ye
CbLLEeCTBYBAT MHOFO HanpeaHaAn NpoekTn, 6asnpaHn Ha HaydHOM3CneA0BaTeICKa U Pa3BOMHA
OENHOCT, HO Ye 3a CbOMpaHeTo M pasaenaHeTo Ha BOAOPAC/INTE Ca HEODOXOAMMM 3HAUNTENHU
MHBECTULMN. B TO3M KOHTEKCT Toit 0T6enA3Ba, ye ISTAC noaroTea Hay4HOWU3CNeA0BaTE/ICKM U
pa3BOlMHM NPOEKTU, HACOUYEHN KbM ONOA30TBOPABAHE Ha CbbpaHnTe Bogopac/u.

FeHYoCMaHory onpeaens KAMMaTUYHUTE NPOMEHW KaTo Bogella rnobaiHa merateHAeHLMs,
KOATO CTUMY/IMpa Pa3BUTMETO B 06/1acTTa Ha BOAOPACAUTE, U NOAYEpPTaBa, Ye yC/IoBUATa ce
BJIOLLIABAT KaKTO MO OTHOLLEHWE Ha BbIIEPOAHUTE EMUCHM, TaKa U MO OTHOLLIEHME HAa MOPCKOTO
3ambpcaBaHe. Tolt f06aBs, Ye BbMPEKM MOMOKUTENHUTE GAKTOPM — KAaTo yBe/an4YaBaHe Ha
6poA 1 KauecTBOTO Ha y4eHUTe, MOBULLABAHE Ha OCBEAOMEHOCTTa U HapacTBaLy, 6poli CTMMyn
— CEKTOpbT € W3MnpaBeH W Mpes Cepuvo3HU npeansBuKaTencTea. OpraHM3MpaHeTo U
CbbMpPaHeTo Ha BOAOPAC/IM € CKbIO, KOETO Bb3NMpa roJieM1Te KOMNaHUKM OT MHBECTULLMM.

Toit noauepTaBa, ye ISTAC He e NpoM3BOAUTEN HA NPOAYKTM Ha ba3aTa Ha MaKPOBOAOPACAH, a
opraHu3aumsa, KoaTo M cbbupa, n nopaam ToBa MMa NOTEHLMaN Aa ce NpeBbPHE B K/OYOB
[OCTaBYMK Ha CYpPoBUHU. FeHYOCMaHory oTbenassa obaye, Ye BogopacanTe ce cbbmpat KaTo
CMeCeHM BUA0BE U Ye pa3aeaHeTO MM e U3KJTIOYUTE/THO CKbMO.

Tol noco4Ba, Ye NePUOLMYHO Ce NOAroTBAT HaYYHOM3C/Ie40BaTE/ICKM M Pa3BOMHU NPOEKTH 3a
npespbliaHe Ha CbbpaHUTe BOAOPACAN B MPOAYKTM, HO HAN-TONAMOTO NpPean3BUKaTeNCTBO
OCTaBa TPYAHOCTTa Npu CbOMpPaHETO M TPAHCNOPTUPAHETO MM, Tbil KaTo TpAbBa Aa ce 0bxBaHe
Abnra bperosa MHUA 1 ga ce paboTu B YC/IOBUS Ha LUMPOKO Pa3npoOCTPaHEHO 3aMbpCABaHE.
MaKap 4e CeKTopuTe Ha XpaHUTE W KO3MEeTMKaTa Ce pasrne)aaT KaTo obellaBaluy,
FeHYocMaHoOrny noguvepTtasa, Ye BogopacauTe, Kouto ISTAC cbbupa, He moraT Aa 6baaTt
M3NON3BaHM B Te3M 061aCTM Nopaan MOPCKOTO 3aMbpcsiBaHe.

Toli oTbensAsBa, Ye CLBMECTHO C TeXHUYECKMs YHWBepcuTeT WMbagbs ca npoBeAeHM
Npoy4YBaHWA 33 NPEBPBLLAHETO HA MaKPOBOAOPAC/IUTe B B1Oras 1 3a M3NOA3BAHETO UM KaTo
TOp, U Aobass, ue ISTAC noaKpena MHOXECTBO YHMBEPCUTETCKM NPOEKTU Ypes NpeocTaBAHe
Ha maTepuanu.

0O606LLaBaik1 BEPOATHUTE PA3BUTUA B CEKTOPA HA MaKpPOBOAOpPaCAUTe Npe3 cieaBalmTe 5—
10 roanHun, N'eH4YoCcmaHorny 3anaBaABa:
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MWwuk noavepTtasBa, yYe BbMNPEKM 3HauMTenHMs obem akagemmuyHa pabota, mawabHoOTO
NPOM3BOACTBO MPAKTUYECKM AIUMCBA M Ye pasyMTaHEeTO eAMHCTBEHO Ha AMBO CbbupaHe
3aTPyAHABA Pa3BUTUETO Ha TbPrOBCKM OPUEHTUPAHN MOAENN.

Cnopes, Hea yCTOMUYMBOCTTA e BoAeluaTa rnobanHa meraTeHAEHUMSA, KOATO ABMXM CEKTOpa Ha
Bogopacaute. Bbnpekn Tosa, makap Typuus ga 6u Tpabsano Aa NpueaMYa 3HAYUTENHU
MHBECTMUMKN, BPOAT Ha WHBECTUTOPMTE OCTaBa HUCbK. MWKK p[o06aBs, 4Ye Bbhpeku
npeausBuMKaTencTBaTa B MHBECTUUMOHHATA Cpeda, KAMMaTbT Ha Typuua — noaxoasu 3a
OTrNeX4aHe Ha MHOXEeCTBO BMZOBE BOAOPAC/AM — MpaBM BbTPEWHWs nasap ocobeHo
MHTEpECEH.

TA nofyepTaBa CUAHUA TbProBCKM MOTEHLMAN B CEKTOPUTE Ha XpaHuTe, dypaxkuTe 3a puba,
XpaHUTenHuTe AobaBKM M TOpoBeTe, KAKTO U daKTa, Ye Typuma e cuiHa No OTHOLWIEHME Ha
Hay4yHWUTE MPOEKTU U pasnosiara C MHOIO BMCOKOKAYeCTBEHW M3C/efBaHUA B Tasu obnacT.
Cnopes, npod. A-p MWKMK Hai-BaXHOTO pa3BuTMe, HeobXOAMMO 33 OTK/OYBAHETO Ha
noTeHUMana Ha CeKTopa — He3aBUCMMO Oanv CTaBa AymMa 3a peryaauuv, UMHBECTULMMU,
npegnpuvemadyecTso UM NybAnYHA MOSUTUKA — € PasWMpPSABAHETO HAa MHBECTULMOHHMUTE
Bb3MOXKHOCTU.

Ta otbensassa, Ye gonpeam 20 roauHU NOYTM He € CbLUECTBYBANO TbpCEHe Ha BOAOPACIH,
[OKaTo AHec NOTPebUTeNCKOTO TbPCEHE € CUJTHO M Ce 0YaKBa Aa HapacTBa oLle noseye. NWmnK
noayepTasa, Ye B CNeABallMA Nepuoa Ha NpakTMKa HAMa Ja MMa anTepHaTMBa, OCBEH Aa ce
06bpHEM KbM BOAOPAC/INTE, 0COBEHO MOpaan PONATa UM KaTo BbIIepoAHU norabluatenn. Ta
3aK/l0YaBa, Ye MexaHu3mMuTe 3a noakpena TpAabsa Aa 6bAAT 3acMNEeHU B CbOTBETCTBUE C
0YaKBaHOTO pPa3BUTME Ha CEKTOopa.

Cnopep, Mycrada LUunka, reHepaneH aupektop Ha Fon Angels - nnatdpopma 3a
KpayauHBecTupaHe, onepupawa B Typuma — HAWOBMAT XapaKTep Ha CEKTOpa Ha BoAgopacauTe
orpaHuyaBa 6poA Ha yyacTHMUMTe B Ta3un obnact. Wunka otbenAsBa, ye ycToMuMBOCTTa U
Hy/ieBUTE BbBIJIEPOSHM EMWUCUM Ca Cpes, BoAelumTe rn10b6anHW MeraTeHAEeHLUMM, KOUTO
CTUMY/IMPAT Pa3BUTMETO B CEKTOPA, HO NOCOYBA, Ye 0 MOMEHTA He Ca NoJly4aBa/im 3aABKM OT
CTapTUpaLLM KOMNAHMW, paboTeLm No TEMK, CBBP3aHK C BogopacauTe.

Tolt pobaBA, Ye OT perynatopHa rnefHa To4Ka naaToopmata MONKe [Ja NpesocTaBs
duHaHcMpaHe gopwy Ha eTan ugesa. Lvnka nogyepTasa, Ye NoA06HM HaUMHAHUA OBUKHOBEHO
BKNKOYBAT MHOTO AbJMU LMKAN Ha Hay4yHOM3C/NeAOBaTe/ICKa M pasBOMHa AeMHOCT, nopaau
KOETO CTapTMpalmMTe KOMNaHUMKU TpAabBa O3 PasfenaT MU3HEHMA UMKbA Ha MNPoAayKTa Ha
HAKOMIKO a3 M [a HaB/AM3aT Ha Masapa C MEeXAWHHM NPOoAyKTW, BMECTO Aa 4YakaT
3aBbPLIBAHETO Ha KpaliHKUA eTarn.

Mo OTHOWEHWE Ha K/AYOBUTE XapaKTEPUCTMKM Ha CTapTupalw, 6usHec, nogxoasau, 3a
WHBECTMUMK B Tasu obnacT, LUunka otbennssa, ye ako NPOAYKTLT e paspaboTeH upes PoC,
npoBeAeHO CbBMECTHO C PEHOMMPAHU MHCTUTYLMK, TOBA MOXKe A3 BAbXHE YBEPEHOCT Ha
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AlngbH nporHosupa, Ye npe3 cneggawmte 5-10 roguHM TbpceHeTO Ha BoAopacan B
CEe/ICKOCTONAHCKMA ceKTop Ha Typuma Wwe HapacHe 3HayMTenHo. Bbnpekun ysennyasaliaTa ce
NPOU3BOAUNTENIHOCT B 3eMefeNMeTo, KayecTBOTO Ha CEeNCKOCTONAHCKMUTE NpPOAYKTU OCTaBa
npobaem, KOETO Haflara OPUEHTUPAHE KbM OPraHNYHM M3TOYHULM, CMOCOBHM @ OCUTYPAT No-
BMCOKO KayecTBo.

ToW noayepTaBa, Ye Tbil KaTO BCEKU BUL MAKPOBOZOPAC/IM UMA Pas3/IMUHKN XapaKTEPUCTUKM,
Tesu KayecTsa TpsabBa Aa 6bAAT NOAPOBHO NPOYYEHU, PEFUCTPUPAHU U Cnel TOBA BbBegeHU
Ha nasapa, 3a a ce M3MN0A3Ba Mb/IHOLEHHO NOTEeHLMa LT UM B CE/ICKOTO CTOMAHCTBO.

Mexmetr KaH CyKy, pbKOBOAUTEN HA OTAENa 3a HayyHou3c/epoBaTe/ICKa M pPa3BoOiHA
aeiiHoct B Kybele’s Garden — KomnaHua, KOATO KOMOMHMPA pPas/IM4HUM MaKpo- U
MWKPOBOZOPAC/M U 1 NpepaboTBa Ype3 pepMeHTaLMOHHA TEXHONOMUSA, 33 Aa pa3paboTea
CYPOBMHM U MPOAYKTU C BUCOKA A06aBeHA CTOMHOCT 3a CEKTOPWUTE Ha XPaHWUTE, CE/ICKOTO
CTOMAHCTBO M KO3MEeTMKaTa — NMOCOYBa, Ye B TypLMsA CEKTOPBT Ha TOPOBETE € Hali-LUMPOKO
npveTtaTa 061acT 3a NPUIOXKeHWe Ha BogopacauTte. Toi oTbenA3Ba, Ye NOYTU BCAKA KOMMaHMUSA
3a TopoBe Beye npegsiara MNPOAYKT B TasW KaTeropus W ye BogewmuTe rno6anHu
MeraTeHAeHUNM, CTUMYIMPALLY Pa3BUTMETO, Ca KIMMATUYHATa KpM3a U yCTOMYMBOCTTA.

Cnopepa CyKy CEKTOPLT Ha TOpOBETe Beye pasnosiara ¢ yTBbpAeH nasap, HO B 06/1acTTa Ha
XpaHUTe CTPYKTypaTa Ha CeKTopa ocTaBa cslaba, ocobeHo nopaan KyatypHu daktopu. Toi
onpenens OCHOBHWUTE MpeaM3BUKATE/ICTBA BbB BEPUraTa Ha LOCTAaBKM KaTo /IMMNCA Ha MECTHU
[OCTaBUYMLLM, BUCOKM PA3XOAM 3a BHOC Ha CYPOBMHW M 3HAUYUTENHW BBINEPOSHWU €MUCUM,
CBbP3aHM C NOALbPMKAHETO Ha YCTOMUMB NpousBoacTBeH npouec. Cyky nobassa, ue
npobnemuTe B 3aKOHOZATE/ICTBOTO M MPaBHUTE pasnopensdun ce NposBABaT Hal-Beye KaTo
perynaTtopHu 3aTpyaHeHUA 3a pa3paboTunumTe Ha KpaliHU NPOAYKTU, 0COBEHO B XPaHUTENHMSA
CeKTop.

Tol n3bposBa CeICKOTO CTOMAHCTBO, XPaHWUTE U KO3MeTHKaTa KaTo 06.1acTy C BUCOK NOTeHUMan
3a bbely pacTexX Ha NPoAyKTM Ha 6asaTa Ha makpoBogopacau. CyKy o4aKBa MasapbT Aa ce
pasBue 3HauMTeNHO npes cnepsawmTe 10 rognHu, Aa 3anoyHe paboTa ¢ HOBM BUMAOBE U Aa ce
NoABAT NO-WMPOKO Pa3NPOCTPaHeHU MNPUNOXKeHUs, ocobeHo B 6uoTexHonorusaTa. Tol
noJyepTaBa, Ye ca HEOHXOAMMM PEerynaTopHM MepKM 3a paspaboTBaHETO Ha NPOAYKTU U ye
KOraTo KOmnaHuuMTe moraT ga paboTaT camo C Beue peryimpaHy npoaykTi, paspaboTeaHeTo
Ha HOBW pelleHua cTaBa TpyaHo. Cyky aobaes, ye Tpabea ga 6bAAT BbBEAEHM Perynauumu,
no3Bo/ABalLM paboTa ¢ pasMyHM BUA0BE BOAOPACAK, U Ye NpoLiecuTe Ha ogo0bpeHne, KOUTo
OTHemar 1,5-2 roamHu, 3abaBAT KOMePCUaM3aLmnATa Ha NPOAYKTUTE.

Mpod. a-p Oa NwuK, uneH Ha PakynTeTa no pubapcTso Ha YHuBepcuteta YyKyposa, Kateagpa
No MOPCKM HAyKM, NOCOYBA, Ye GOKYCHT HA HeltHaTa paboTa ca macnata OT BOAOPACAU M
NUrMeHTaLmMATa Ha BogopacanTe. Ta oTbennAs3Ba, e nscneaBaHnATa BbpXy MakpoBOLOpacAuTe
ce yBe/IMYaBaT C BCEKM U3MUHAJ AEH M Ye MMAa MHOKECTBO 3aABKM 3a OTIIEKAAHE Ha KyNTypu
OT Pa3INYHU U3TOYHULN.

69

Co-funded by
the European Union

iiterreg

MACRO
NEXT Black Sea Basin CLEAN



Cnopep, TamTiOpK cpeg, rnobanHnTe meraTeHAEHLUMUMU, KOUTO CTUMYMPAT Pa3BUTUETO B Tasu
obnact, cnocobHOCTTa Ha BOAOPAC/IUTE A3 YNaBAT U NpeobpasyBaT Bbraepos e eivH OT Hait-
BaxHuTEe ¢akTopu. Tolt nogueptaBa, 4e Typuus pasnonara ¢ MHoro 6aaronpuATHU
KAMMaTUYHW YCI0BMA 33 MPOM3BOACTBO M CbC CU/IEH YOBELIKM KanwuTaj, KoeTo M Aasa
noTeHLMan aa ce NpesbpHe B NPUBAEKATENEH LLEHTbP B CEKTOPA. TaMTIOPK YTOYHABA, Ye To3U
noTeHuMan moxe Aa 6bae peannsnpaH egMHCTBEHO Ypes3 OTrAeK4aHe Ha BOA0pac/u, a He
ypes cbbupaHe oT NnpupoaaTa.

06061aBalikM OCHOBHOTO NPeAM3BMKATE/ICTBO B /IOTMCTUYHATA BEpWra, TOM MOCO4YBa, ye
MaKap fa HAma npobnemu B 3aKOHOAATE/ICTBOTO OTHOCHO CamMuTE BOZOPAC/IM, /MMCBa
cneumounyHa perynaTopHa pamka 3a Npomu3BOACTBOTO Ha XpaHW OT BOAOPAC/IM B PaMKUTE HA
XpaHuTeNHaTa MHAYCTpUA. ToBa 03Ha4YaBa, Y€ OCHOBHMTE XapaKTEPUCTMKM Ha NPOAYKTa He
moraT ga 6bAaT NOCOYEHW ACHO U NPOAYKTUTE ce MycKaT Ha nasapa KaTo CTaHAapTHU
XpaHuTenHu gobasku.

TamTiopKk oT6ennssa, ye BMXKAA 3HAUMTENEH NOTeHUMan 3a 6bael, pacTeXk Ha NPOAYKTUTE Ha
6azata Ha MaKpPOBOAOPAC/AM B XPaHUTE/IHMA CEKTOP M OYaKBa HaW-CMAEH pacTex npu
BEraHcKuTe xpaHu. Tol nogyepTasa, Yye npes cneggawmrte 5-10 roanHM makposogopacauTe
LLie HAMepPAT NPUJIOXKEHNE B MHOXKECTBO CEKTOPU — OT MEeAMLMHCKN NPOAYKTU A0 KO3METHKA U
xpaHu. C npoabaKaBaHeTo Ha paboTaTa BbpXy HOBU BUAOBE U BbBEXKAAHETO Ha CbOTBETHUTE
perynaumm, nogobHu Ha Tesun B M3TouHa A3ma n EC, makpoBogopacaunTe e cTaHaT MHOFo No-
pa3npoCTpaHeHu B exeaHeBUETO.

O-p Xanum AngbH, cbocHoBaten Ha Ufuk Tarim — cenckoctonmaHcka KomnaHua C
NnabopaTtopus, KOATO U3BBLPLLBA aKPEANTUPAHM aHAIN3M HA TOPOBE U MPOU3BEXKAA XMMUYECKH,
OpraHWYHM M OpraHOMMHEpPasIHM TOPOBE, PEry/IaTOPM Ha PAcTeXKa Ha PAcTeHMATA U NMOYBEHU
nofobputenn — Nocousa, ye B Typumusa HAMa cneumMdUyHa peryaaums OTHOCHO BOAOPACAUTE,
KOETO Cb3haBa 3aTPyAHEHUS MPU PerucTpaumaTa Ha npoaykTu. Toli oTbensssa, ye npwu
perucTpauma NpoayKTUTe ce BMMCBAT KaTo OPraHWMYHW TOPOBE, HO TasW KaacubuKauma He
[OKa3Ba 6MOAOCTLMHOCTTAa Ha BOAOPACAUTE M He MO3BOASABA 4a Ce pasKkpue peasHaTta
CTOMHOCT Ha NPoAyKTUTe, 6asnpaHu Ha TAX.

AVI,CI,'bH noavyeprtasa, Ye B CEKTOpPa ce Ha6}1}0,ﬂ,aBaT NONOXUTENTHUN NMPOMEHMN, O6yCﬂOBeHVI oT
d)aKTOpM KaTO KIMMaTU4YHaTa Kp13a U Bb3Xo4da Ha 61M0N0rMYHOTO 3emegenue. Tol ,CI,O6aBH, ye
MWHUCTEPCTBOTO B TypuuA 0BUKHOBEHO pearnpa cnopea nasapHUTe U3NCKBAHUA U NOpaau
TOBa He Nnpoy4Ba, He 3aKynyBa U He HaCbp4yaBa MNPOM3BOACTBOTO Ha NPOAYKTU C BUCOKa
6M0,CI,0C'I'bI'IHOCT— ponAa, KOATO OCTaBa OCHOBHO B cd:epaTa Ha 4aCTHUA CEKTOop.

Cnopea Hero ca Heo6xoaMMKM NPOMEHWN B 3aKOHOZATENCTBOTO M perynaTopHaTa pamka, KaTo
BOAOPACAUTE U NPOAYKTMTE, NPOM3BEAEHN OT TAX, He BMBa Aa ce KaacuduumpaT B CbliaTa
KaTeropus KaTto opraHWYyHUTE TOPOBE.
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Toti nocousa, ye PETIMORE ocHOBHO npefocTaBa KOHCYATAHTCKM YCYTM M NOPaamM TOBa He ce
cbnbeKBa ¢ Npobaemu, cBbp3aHN € AOCTaBKUTE. 3a Npou3BoaUTENUTE 0bave HaW-roNaAMoTO
npeau3BMKaTENCTBO € NOTNCTMKaTa: NPOAYKTUTE ce A0CTaBAT oT [aneyHna nstok namn KaHaaa,
KOEeTOo BOAM A0 NO-BMCOKKU Pasxo4m 1 No-roisam BbraepoaeH otneyaTbK.

AlicaH noayepTaBa, Ye CEKTOPBLT MMa 3HAYMTEIEH NOTEHLMAN 33 PACTENXK KAKTO Ha Nasapa Ha
dypaxku, Taka 1M Ha Nasapa Ha XpaHu 3a YoBellKa KoHcymauumsaA. Tol oTbensnsBsa, Yye mMmakap B
MOMEHTa 43 HAMa MHOTO NPOMU3BOACTBEHM CbOPbXEHMUA, paboTelm No UCTUHCKU MallabeH
WHAYCTPMaNeH Mogen, ce o4akBa 6poAT UM Aa ce yBeMuM Npes ciedsalumTe net rognHu. Tosa
61 yKpenuio noTeHuMana Ha CeKTopa U 61 yCKOPMIO pasBUTUETO My B Te3n obaacTu.

Cnopeg, Eion Ep, cbocHoBaTen Ha PALGAE — KomnaHuA, KOATO pa3paboTBa nmnacTmacosu
CypoBMHM Ha 6as3aTa Ha MUKPOBOAOPACAM, Npou3Bexga HGMonnacTMacoBM rpaHyan KaTo
OCHOBEH MPOJAYKT, npeanara 4act OT NPoAyKTMTe cu nog dopmarta Ha mpax M M3Mos3Ba
MaKpOBOZOPACAN KaTO CbBMECTUM areHT B TO3U NPOLLEC — Ma3apbT e 0TbenA3an sHaumTeneH
pacTex npes nocnegHuTe rognHu. Ta MOCOYBA, Ye KAMMATUYHATa KPpM3a € OCHOBHUAT paKTop,
KOMTO CTOM 334, TO3UN NOAEM.

Ep oT6ennA3Ba, 4e B MOMEHTa HAMA LOCTaTb4HO BOAOPAC/IM C HEObXOAMMATA MIbTHOCT, 3a 43
ce ocurypu ctabunHo cHabgsBaHe Ha WMHAYCTPUATA, MOPaaM KOETO 3arnoyBaHETo Ha
NPOM3BOACTBO Ype3 KOHTPOJIMPAHO OTI/IEXKAaHE € HANoXKUTeNHo. Cnopes Hesl Hal-CUHOTO
NpegyMCcTBO Ha TypuMA € MMEHHO KAMMATbLT, KOWTO € MoAXoAAW, 33 OTI/IeKAAHeTo Ha
MHOeCTBO BU0BE BOAOPAC/M.

TA nocoyBa, Ye B MOMEHTa BOoAOpac/MTe Ce AO0CTaBAT OT BueTHam, KaTo Hal-ronsamoto
npesu3BUKaTe/ICTBO Ca BbIIEPOAHUTE EMUCUM, MPOU3TMYALLM OT IoTUCTUKATa. Ep gobaes, ue
[OCTaBKMUTE noa, popmaTa Ha rpaHyIM MOraT Aa Cb34aJaT Npobiemmn cbe CepTUPULUPAHETO,
KOETO J0Mb/IHUTE/THO YCIOXKHABA NpoLeca.

lnepaikm kbm 6baeLLeTo, Ep naeHTMduumnpa HoBM 061acTN C BUCOK NOTEHLMA 33 PacTeX Ha
NPoAyKTM Ha 6a3aTa Ha MaKpPOBOAOPAC/IM, BKIOUYNTEIHO KOSMETUKA, ECTECTBEHN MUTMEHTH,
TEKCTWU/IHM 6oM 1 ouBETUTENN 33 XpPaHW. TS NoayYepTaBa, Ye B Xo4a Ha paboTata cu PALGAE e
CbTPyAHMYMAA C yHUBepcuTeTuTe ,Mapmapa“, ,Uctanbyn“, ,Borasmun” n YHmeepcuteTa B
Mopto. Ep ouyakBa ynoTpebata Ha MaKpoOBOAOPaC/AM A3 CE YBEAUYM 3HAYMTENHO npe3
cneggawmte 5-10 roguHuM, nNapanesiHo € paswWMpABAHETO Ha Nasapa Ha buonnacTmacu Ha
6a3aTa Ha BoAopacau.

dapyk TamTiopK, cbocHoBaTen Ha Biorld Kimya, koato pabotu Bbpxy dopmyanpaHeTo Ha
XPaHUTENHN NPOAYKTM Ha 6asaTa Ha BOAOPAC/M, NMOCOYBA, Y€ KOMMNAHUATA € aKTMBHA B Tas3u
obnact ot 2017 r. 1 Ye Npe3 nocneaHUTe TPU FOAMHU ce Hablo4aBa 3HAYMTENHO YBEIMYEHME
Ha CTapTUpaWmTe KOMMaHMM, KaTo 0cObeHO ronam HanpeabK e MocTUrHaT B obsaacTTa Ha
omera-3 U npoteuMHuTe. Tol 0TOenAsBa, Ye NPOAYKTUTE, MOAy4eHU oOT puba, moraT aa
CbabpKaAT  3HAUMTENHM  KOJIMYECTBA TEXKM  MeTanu, [AOKaTo  MaKpoBogopac/iuTe
npeacTaBAABaT BaXKeH M MO-YNCT U3TOYHMK Ha omera-3.
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® noaKpena 3a yyacTve B eBponencku poHaose;

® npeaocTaBsAHE Ha KPeaAUTHU U 3aeMHU MeXaHWU3MMU;

®  HacbpyaBaHe Ha NPOEKTM 3a NYBANYHO-YACTHO NAPTHLOPCTBO;

® yKpensaHe HAa KanauuTteTa 33 06pa3oBaHMe U HayYHW U3CNeLBAHUA B YHUBEPCUTETUTE;

® npoBexJaHe Ha AeMHOCTU 33 NOBWLLABaHe Ha NOTPebUTeICKaTa 0OCBEAOMEHOCT U1
nonynspusunpate.

BaT nocouysa, Ye HEroBMAT €KUM MPOBEXAA MUIOTHM NPOYYBaHWUA W Ye MPeacTonT
eKcnepumeHT ¢ Topose (B TBbpAa, TeYHa M KOMMNOCTHa Gopma) BbPpXy AroAM U mapyam,
OTrNeXAaHM B OpaHKepUaTa Ha YHUBEPCUTETCKMA Kamnyc. Toi oT6enn3Ba, Ye Te3n KynTypu ca
n36paHm, 3aL,0TO Ca IeCHM 3a OTIIeXKAaHe v AaBaT pe3ynTaTi 3a KpaTko Bpeme, u fobass, ue
Ce NPoBeXAaT U NpeaBapuTesIHM NPoyYBaHWUA BbpXy buonnactmacy.

B nporHosute cu 3a 6baeweto bat nogyeprtasa, ye cneppawmte 5-10 roguHu we 6baaT
K/IOYOBM 3@ NWUAOTHUTE peanusaumn. Cnopen Hero CMHON MOXKe ga Ce NpeBbpHe B
pervoHasneH Npou3BOACTBEH LLeHTbP B PaMKUTE Ha CUHATA MKOHOMMKA U CUHUA pacTex. AKO
6bAAT OCUTYPEHWN PEryNaTOPHM PaMKU U MHBECTUUMOHHA MOAKPENa, CEKTOPbT MOXKe Aa ce
pasBue B 3HAYMMa UHAYCTPUA B PAMKUTE Ha AeceT roAMHM.

B 3aKn04eHWE, MAaKPOBOAOPAC/UTE Ca OT CbLLECTBEHO 3HAYEHME 33 CUHATA MKOHOMMKA. Te
npuTeKaBaT BWCOK 3A4paBeH, EKOJOTMYeH W WMKOHOMMYECKM noTeHuman. OcBeH ye ca
€KOJIOTMYHO YUCTU MPOAYKTU, MAKPOBOAOPAC/IUTE UrPANT BayKHA POA B CEKBECTUPAHETO Ha
Bbr/epod, nofobpsBaHETO Ha KayecTBOTO HA BOAATA M MPefOCTAaBAHETO HA EKOCUCTEMHM
ycayrn. O6nactute MM Ha MPU/IOXKEHME Ca LUMPOKKU, Mopagy KoeTo pas3paboTBaHeETo Ha
CTaHAapTM3auma Tpabsa Aa b6bae npuoputeT. MakpoBogopacauTe cneasa Aa 6b4aT U3pUYHO
BK/NIOYEHM B 33aKOHOLATE/ICTBOTO, a NpPeAnpuMeMayecTBOTO B CeKTopa TpsbBa ada bbae
noZKpeneHo ypes GpoHA0BE U CTUMYAN. Ypes pasLlimpsaBaHe Ha MUAOTHUTE NpoyyYBaHua Typums
MOXKe 4a ce NO3NUMOHMPA KaTo NPOU3BOACTBEH LIEHTbP C PErMOHA/IHO 3HaYeHMe.

Empe flKyn Ai#icaH, cbocHoBaten Ha PETIMORE - KomnaHuA, KoATO nNpenocTass
KOHCYNITAHTCKM YCNYr1, CBbP3aHU C Mpexoaa OT HAayYHU U3cnenBaHUA BbpXy BOA0PACN KbM
npou3BoACTBO 3a dyparkHaTa NPOMMULLIEHOCT — NOCOYBA, Y€ BOAOPAC/IUTE CE M3NOA3BAT BbB
dyparkuTe 3a pMbM KaTo OLBETUTENM M NMOACUMNBATENN HA BKYCa, 3 B MOMEHTA Ce NpoBeXKaaT
NPoy4YBaHWA, HACOYEHM KbM M3MON3BAHETO UM M 3apaan XpaHUTesHaTa UM CTOMHOCT. ToM
oTbennAsBa, Ye KNMMATUYHATA KPM3a € HaW-BaXKHUAT GaKTOp, KOWTO CTUMY/IMPa HanpeabKa B
Ta3m obnacr.

AWicaH noguepTaBga, ye Tbil KaTo Typuma ce MHAYCTPUANU3MPa CPAaBHUTENHO KbCHO, NOYBEHATa
W BOAHaTa M cpeja ca No-4MCTU B CPaBHEHME C MHOTO APYru CTpaHW. ToBa 03Ha4yaBa, Ye ronsama
YyacT OT BMAOBOTO pa3Hoobpasve Bce Ole e 3aMnaseHo, a KAMMATUYHMTE YCIoBMA Ca
W3K/IOUYMTENHO NOAXOAALLM 33 OTI/IEKAAHETO HA MHOXKECTBO BUAOBE BOAOPAC/M.
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Typums, 3aobukoneHa OT TpU MopeTa, pasnonara C pasHoobpasue OT BULOBE
MaKpOBOZOPACAH MO KpanbpekmeTo cu.

BnarogapeHue Ha pa3BuBaLLMTE Ce TEXHONOMMM U HapacTBalLaTa OPMEHTaLMA KbM eKOOTUYHO
YMCTM NPOAYKTH, YAaCTHUTE U NYBANYHUTE MHCTUTYLLMM 3aCMAIBAT YCUAMATA CU B U3CNEABAHETO
Ha MOTEHUMANHWUTE MPUNOMKEHUA HA MaKpoBoZopaciauTe. AKafeMUYHUTE M3cieaBaHuA ca
bOoKycMpaHU rnaBHO BbPXY MAEHTUOULMPAHETO Ha BUAOBETE, EKONOrMYHUTE XapaKTePUCTUKN
1 BUOTEXHONOTUYHUTE NPUNOXKEHUA. KanaunTeTbT 3a NOr/blaHe Ha BbrAepos, NoTEHUMANbT
KaTo anTepHaTMBEH M3TOYHMK Ha XPaHa M NMPUIOKUMOCTTa UM B €KOJIOTMUYHO YUCTU NPOAYKTU
ca cpef CUAHUTE CTPaHU Ha Typumsa B TO3M CEKTOP.

MpeBpbLIAHETO HA MaKPOBOAOPAC/ANTE B KPallHU NMPOAYKTM BCE OLLE € Ha HUBO akageMUUHM
M3cneaBaHWs M He e AOCTUrHaNO TbProBCKM Malwab. 3a Mo-WMPOKOTO BHeApsBaHe ca
HEe0BX0AMMM 3HAUNTETHN UHAOYCTPUANHU UHBECTULLMM U CbBPEMEHHM TeXHOI0rMKn. B momeHTa
Typuma He pasnonara C HeobxoAMMWUTE MHBECTULMM M TEXHONOMMYHA WHPACTPYKTypa.
Jlunceat yCTaHOBEHM pPerynaTtopHM MNPaKkTUKW. 3aKOHOA4ATe/NCTBOTO M obuiecTBeHaTta
OCBEZIOMEHOCT ca cpes, cnabuTe CTpaHW Ha CTpaHaTa, HO Te3u HefoCTaTbUM MoraTt ga 6baat
NpeoAo/IeHN Ypes NOAXOAALM PEryaaumm U NoBuLaBaHe Ha MHGOPMMPAHOCTTa.

Mo oTHOLWeEeHMEe Ha NPOAYKTUTE C MO-BUCOK TbPrOBCKM NOTEHLMAN aKaAeMUYHUTE NPOYYBaHUA
MOKa3BaT, Ye YepBeHUTe BOAOPAC/AN Ca OCHOBEH M3TOYHMK 3a MPOU3BOACTBOTO Ha arap M
KapareHaH 1 nopazu ToBa Ce NpeanoYymTaT KaTo Kenmpawm areHTu. Kadsasute Bogopacam ce
M3MoA3BaT NPeAMMHO 3a NMPOM3BOACTBO Ha buonnactmacu, buoropuea M TOPOBE, AOKATO
3e/1eHUTe BoZopacan — bnarogapeHne Ha BUCOKOTO CU CbAbpiKaHWe Ha NPOTENHU, BUTAMUHU
M MUMHEPANN — Ce PasrNexKaaTt KaTo QyHKUMOHANHM XpaHU U GyparkHM Jo6aBKKU. Bbnpeku ye
Hay4yHWUTe pe3yaTaTu M NPOeKTU B 061acTTa Ha MakpoBoZopacaute B Typupa ce yBeMYaBaT,
Te Ca KOHUEHTPUPAHU FTaBHO BbPXY €KOOTMYEH MOHUTOPUHT U TaKCOHOMMA. B cTpaHu KaTto
®paHumA, HoBa 3enaHama U peanL,a a3sMaTCkM AbprKaBuM CbLEeCTBYBAT Peryaaumm, CBbP3aHu C
MaKpoBoOAOpac/auTe, JoKaTo B TypLMs MNCBA CTaHAAPTN3aLMA OTHOCHO NPOAYKTUTE Ha TAXHA
OCHOBaA.

Mpod. a-p /leBeHT baT nogyepTasa, ye B Typuus OTINEKAAHETO HA MOPCKM BOAOPACAN He e
CTAaTUCTMYECKM YCTAHOBEH MOACEKTOP; Ye MOYTU LANOTO NPOU3BOACTBO Ha MaKpPOBOAOPAC/MU B
CBETa Ce OCbLLECTBABA B a3MATCKUTE CTPAHK; U Ye Typuma 130CTaBa 3HAUMTENHO OT AbPiKasu
KaTo Hopservs, ®paHuma M McnaHua No OTHOLWIEHME Ha KomepcuanusaumaTta. 3a ga ce
Cb34agaT YCA0BMA 33 pas3BMTME Ha CeKTopa B 06/1acTUTE Ha 3aKOHOA4ATE/NICTBOTO,
WHBECTMUMNUTE, NpeanpuemadyecTBoTo U nybanyHaTa NoAnTUKa, moraT ga 6baat npegnpueTtu
CNegHNTe CTbIMKK:

® CbCTaBAHE HA CMUCHK C BUAOBETE MAKPOBOAOPAC/IN, KOMTO MOraT Aa 6b4aT M3Noa3BaHN
(Hanpumep CEVA noaabp:ka perynatopeH cnucbk ot 25 B1aa);

® onpeaensHe Ha 30HM 33 OTr/IEXAaHe Ha MOPCKM BOAOPACAK B KpabperKHUTe paiioHu;

® CcTapTMpaHe Ha HaLMOHaAHM Nporpamu 3a duHaHcupaHe u ctumyaunpare (TUBITAK,
KOSGEB);
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Tol cmATa, Ye CEKTOPbT Ha MaKpPOBOAOPAC/IUTE Le OT6esexn 3HaUMTEIHO HapacTBaHe Ha
TbpceHeTo npes cieasawmrte 5—-10 roamHu, Tbil KaTo NPOAYKTUTE BeYe Ca pas3no3HaBaemm oT
KpaiHuTe noTpebutesin, a c yBeNMYaBaHETO Ha TbPCEHETO Lie Ce Pa3Bue U MHBECTULMOHHATA
ekocuctema. OcBeH ToBa ToW OT6eNIA3Ba, Ye AaHbUMTE BbPXY BbI/IEPOAHUTE EMUCUM Lie
NOAKPENAT PasBUTMETO Ha CEKTopa.

Mpod. A-p NeseHT bat, Nnpenogasaten BbB PaKynTeta No pubapcTBo Ha YHUBepCUTETa B
CuHON, NPoBEXKAa U3CNeABaHUA BbPXY MAEHTUDULMPAHETO U EKOIOTUYHATA CTEXMOMETPUA Ha
BMAOBETE MaKPOBOAOPAC/IM, PA3NPOCTPAHEHN NO Kpaibpexneto Ha CuHon. Toli e paboTna m
no onpeaensiHeTo Ha HUBATa Ha TEXKM METau B AOMUHUPALLMTE MaKPOBOAOPAC/M B PETMOHa,
KaKTO M BbpXy OLeHKaTa Ha TAXHATa M3N0A3BaeMOCT KaTo 6BUOMOHUTOPU. B M3cnegsaHusTa cun
bat ce doKycupa BbpXy NpeacTaBuTenn Ha KadasuTe Bogopacam ot poaa Cystoseira u Bbpxy
3eneHunTe Bogopacaum ot poga Ulva (mopcka mapyns). MpoyyBaHUATa BKAKOYBAT CPaBHABaHE Ha
KOHLUEHTpaUMUTe Ha TEeXKM MeTanu, HaTpynaHW B TbKaHMTe Ha Bogopac/auTe, C
KOHUEHTPaunumnTe Ha MeTain BbB BOAATa U CEUMEHTUTE; OUEHKa Ha TAXHATa NPUroaHOCT KaTo
6MOMOHUTOPMU; KAaKTO M EKCNEPUMEHTHU C TOPOBE U bruonnactmacu. Cnopeg, bat peannsmnpaHeTo
Ha MPOEKTM W aKaZEeMWYHU U3CNeABaHUA € K/IHYOBO 3a OMNOI30TBOPABAHETO Ha
MaKpOBOAOPAC/NTE, Pa3npocTpaHeHu B Typuma. B To3m KoHTeKcT npoekTsbT MACRO CLEAN e
OT 0COOEHO 3HayeHMe, Tbil KaTO € HACOYeH KbM Pas/IMyHM 061acTU Ha MPUAOKEHUE Ha
MaKpoBoZopacauTe (Topose 1 buonaactMacu) U We fonpuHece 3a Pa3BUTUETO Ha CeKTopa.
Tol noayepTasa, Ye Typuusa pasnonara C roasm NOTEHUMaN U Ye CbTPYAHUYECTBOTO MeXAay
YaCTHUA CEeKTOp W NYBAUMYHUTE WHCTUTYLUMM € OT CblLUEeCTBEHO 3HAYeHMEe 3a HEeroBoTo
pasrpbliaHe.

bat oTbenssBsa, ue cbulecTByBa 06U.I,eCTBEHO npep,y6e>Kp,eHV|e cnpAmMmo AgnnBuTe Boaopacaun:
nopagu ebHWeH B1UA4, MUPUC N PENTUTUO3HU BAPBAHMUA XOPaTa HE T NpeanovYnTaT KaTo XpaHa.
Bbnpekn MNOCTOAHHUTE YCUAMA B Tasu obnact, ToBa npep,y6e>Kp,eHV|e OCTaBa nNpeyvyka 3a
MapKeTUHra 1 No-WnMpPoOKOTO NpuemaHe Ha A4/1IMBUTE MaKpoBOA4O0pacC/n.

MaKpoBOAOpac/UTe Ca BaXKHW MOIAbLIATENN Ha BbIEpoA, Tbi KAaTo YNABAT 3HAYUTENHM
KO/IMYecTBa BbINepPoAEeH AMOKCUA, upes doTtocuHTesa. Te npeanaraT ecTeCTBEHO pelleHue B
b6opbaTta cpelly KAMMaTUYHWUTE MPOMEHM U [AOMPUHACAT 3@ HAaMaNsABAHETO Ha rnobanHuTe
BbIepoaHu emucun. MNMopaam 6bP3MA CU pacTexk MaKpoBoLOpac/MTe MoraT Aa y4acTsaT U B
npouecuTe, CBbP3aHM C eyTpoduKaumaTa. MNpeBpbLLAHETO Ha CbbpaHMTE MAaKPOBOAOPACAH B
NPOAYyKTM KaTo 6uonnactmacu, TopoBe M BGUoropmvea e MHOBATMBEH MOAX04, KOWTO npes
nocaegHUTe rogMHU UM3NM3a Ha nNpedeH niaH. BogopacanTe ce cyMTaT 3a eCTeCTBEHM,
34paBOCNOBHN, (YHKUMOHANHM U MHOBATMBHW XpaHW. bnarogapeHwe Ha BMCOKOTO CU
CbAbpKaHME HAa BUTAMUHWU, MUHEPASM M NPOTEMHM Te Ca LEHHA CypOBMHA, NpeanoymTaHa
0COBEHO B XpaHWUTENHATa M KO3METUYHATA MHAYCTPUA.

Cnopega npod. a-p /leBeHT BaT B MOMeHTa ce HabntogaBa rnobaneH nNpexos KbM eKoNorMyHO
ynucTM npoayktM. C HapacTBaHeTO Ha CBETOBHOTO HAacefieHMe M3KoMaeMuTe pecypcu ce
n3yepnesat 6bP30. CpaBHMTENHO HUCKATA LieHa Ha MaKPOBOAOPAC/IMTE € OCHOBHA NPMYMHa Te
[a ce pasraexaar KaTo naeasnHa CypoBMHa 3a YCTOMUYMBO NPON3BOACTBO.
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Toli TBbPAM, Ye TEXHONOTMWUTE 3a MPedYncTBaHe Ha 6asaTa Ha BogOpac/avM npeacTaBnsBaT
peleHne C ronam noTeHWMan, KOETO CbyeTaBa MPEeYMCTBAHETO Ha OTNagbyHM BOAM,
noaobpABaHETO HA KAa4eCcTBOTO Ha Bb3Ayxa M NMPOU3BOACTBOTO HAa BMOEHeprus B pamKuTe Ha
egHa ekocuctema. To3M  MOAXO4 HamansaBa BbrNepogHUs  OTNeYyaTbK, MOHMXKaBa
HaTOBapBaHETO Ha MoOpeTaTa, PEeKUTe U NOA3EMHUTE BOAHW PEcypcu C OTMagbyHW BOAM M
no3Bo/iABa MOBTOPHOTO M3MO/A3BaHe Ha NpedyucTeHaTa Boga. BMomacaTta oT Bogopacau,
reHepupaHa B TO3M MpoLec, MoXe aa 6bae npeBbpHaTa B KOMMOCT MM M3MOJ3BaHA 3a
Npon3BOACTBO Ha eHeprusa Ypes npeobpasysaHe B 6uoras n buoropunsa. Kato ce umat npeasua,
COLMANHUTE M EeKOJIOTMYHUTE MON3M, TOM 3aK/Ao4aBa, Ye Te3nm cuctemun Tpsbea Aa b6baaT
WMPOKO BHEAPeHM OT obwmHUTe M Aa 6bAaT NOAKPEneHu ypes CbOTBETHOTO
3aKOHOZaTeNCTBO.

Dou. a-p Mypar Tenu, npenogaBaTten B KategpaTta no 6uonorus B yHusepcuterta , bony
A6aHT WUset bBaiican”, KOMTO npoBexAa wuscneaBaHuMAa B 061acTTa Ha XpaHUTenHaTta
NPOMULLNEHOCT U PaboTh BbPXY NPOU3BOACTBOTO Ha GYHKLMOHAMHU XPaHU C U3MNON3BaHe Ha
MWKPOBOAOPACAM U MaKpOBOZOPAC/aM, 3aABABa, 4Ye OPoAT Ha KomnaHuuTe, paboTtewm c
BOAOPACAN, € HapacHan 3HauyuTesIHO npe3 nocnefHuTe neT roguHu. Toin otbensssa, ye
NMOBEYETO OT Te3M KOMMNAHMMU Ca MaJIKK NPeanpuUATUA MAK CTapTUpawm dMpmu, n noavepTasa,
Yye ronemuTe KoMnaHum TpAabBa Aa cb34a[aT MbBKABU, MyATUAMUCLUUNIMHAPHN EKUMU, TbA KaTo
ManKkute GMpmu He pasnosaraT c Heobxoanumus KanuTan 3a nogobHn aeiHocTw. NMopaau Toea
TOM CMATA, Ye e HeobBXOAMMO MO-TACHO CbTPYAHUYECTBO MEXKAY CTapTUpaLLMTE KOMNAHUU U
ronemute dpupmu.

Mo oTHOWeHWe Ha rnobasHUTe MeraTeHAEHUMN, CTUMYIMPALLM Pa3BUTMETO Ha CeKTopa, Tenu
NMOCOYBa, Ye WMHTEPecbT KbM BOLOPACAUTE Ce € YBE/NMYUA Clej, Pa3sBUTMETO, CBbP3AHO C
BbI/IEPOAHUTE eEMUCUK, KaTo 0TOeNA3Ba, Ye 1 rpam BoZopacau (Cyxo Terso) MoxKe Aa yaoBu
npnbansutenHo 5 rpama CO,, KOETO ' NOCTaBA cpes, BOAELWMTE peLleHns B Ta3u obaacT. Toi
[06aBA, ye HOBOBbBEAEHUTE CTUMYAKN B Typumsa Ca OKa3a/iu MOJIONKUTENHO BAWUAHUE BbPXY
ceKkTopa. TesM nogyepTaBsa, Ye KAMMATUYHUTE YCAoBKA B Typums ca 0cobeHo noaxoaawm 3a
OTINIeKAaHe Ha pPas3/IMYyHM BMAOBE BOAOPAC/AM, HO KAaTO OCHOBHA C1aboCT NocoyBa ManKuA
bpoii cneunanmctu, pabotewm B Tasn obaacT. Cnopes Hero MHOTo OT CTPAHWYHUTE NPOAYKTU
W MaLUWHWTE, U3MNON3BaHM B MPOU3BOACTBOTO — HAMPUMEpP PeakTopu — Ce BHACAT OT Yy»KObuWHa.
MaKap ToBa Aa yBe/MYaBa PasxogmTe, TOW CMATA, Ye HMUCKATa KOHKYPEeHUMA MOXKe da ce
pasrnexpa v Kato npegumcteo. [pyra cnabocT cnopep Hero e, Ye UHBECTUTOPUTE He ca
[OCTaTbYHO 3aN03HaTU C KOHLLENLUMATA 33 UHBECTULIMM, Ba3npaHM HA Hay4YHOU3Ce0BaTeCKa
W pasBoiiHa AeilHocT. Tenn otbensssa, Ye CNMPYAMHA U XI0opena ce OTKPOABaT B CEKTOpPa,
ocobeHo B 06/1aCTUTE Ha XpaHUTe, MeaAMLMHATa U KO3METUKaTa.

CpaBHABalKM HayyHUTE MOCTUNKEHWMA U MPOEKTM B TypuMA C MEXAYHapoAHOTO HMBO, Tenu
noJyeptaBa, Ye B CTpaHaTa paboOTAT MafNKO aKaAeMMYHM CMeumannucTu M 4ye AMNcata Ha
MYNTUAMCUMNAMHAPHM  M3cneABaHMA  oTcnabea nosuvumuTe  Ha  Typuma  cnpAamo
MEXAYHaPOAHUTE NPUMEPH.
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BbnpeKku ToBa ToM Noco4sa, Ye Nnogo6HO pa3BUTME BCE OLLE He Ce Habtloa4aBa B CEKTOPU KaTo
XPaHUTENHO-BKYCOBaTa NPOMMULLIEHOCT, CTPOUTENCTBOTO, MaTeEPUAANTE, KOMMNOCTUPAHETO U
NpPOM3BOACTBOTO Ha €HEPrus, KaTo NpexoabT OT MAen KbM peanvsaums ce 3abasa Hall-Beye
nopaav TPOMaBaTa M KOHCEPBATUBHA CTPYKTYPa Ha CTPOUTENHUA CEKTOP.

Mo OTHOWeHue Ha F]106a}1HVITe merateHaeHUUN, CTMmynmnpauim pa3BUTHETO Ha
NPUNOXKEHUATa, CBbP3aHW C BogopacauTe, a-p CaaTtyborny noAdepTaBa, 4Ye rpapcKkute
NpuAoXKeHUa Morat fa 6baaT M3KAUYMTENHO LeHHW U obewasalwm B obnactute Ha
NpeyncTBaHeTO Ha BoAaTa, NPEYMCTBAHETO Ha Bb3Ayxa M NMPOM3BOACTBOTO Ha eHeprua. Ha
HWBO CrpaZu N apxuTeKTypa obaye NPUIOKEHMETO CTaBa NO-TPYAHO NOPaAM KPUTEPUM KaTo
epEeKTUBHOCT M BUCOKW MbPBOHaYaIHM KanuTanosm pasxoam. Cnopes Hero TpaHchopmaumaTa
Ha rpazcKaTta MHPPaCTPYKTypa TpaAbBa Aa ce OCblLecTBABa NocTeneHHo, KoeTo 61 No3BonNo
peanusnpaHeTo Ha MHOrOM3MEepPHW NOA3M HAa MECTHO HMBO. Tol TBBLPAM, Ye NOA06HN ycuamsa
61xa MOrnun Aa NpeaoTBPATAT U3MOA3BAHETO HA MopeTa KaTto MpaMopHO Mope KaTo MecTa 3a
U3XBbP/IAHE M HaATpynBaHe Ha oTnagbyHM BoaW. CaaTyboray noayepTasa, Ye LUSANOCTHOTO
nAaHWpaHe TpabBa NocTeneHHo Aa ce NpeBbpHe B Noaxoam, cneurduyHM 3a BCEKU rpag, u
pernoH, u pobasa, ye BbB3BPBLLLAEMOCTTAa Ha MNOAZOOHM WMHBECTUUMM 6M BMNa Hanb/AHO
onpasaaHa.

OueHABANKM CUTHUTE U cNnabuTte cTpaHu Ha Typumsa B TO3M ceKkTop, A-p Caatyborny oTbenssBea,
ye J/IMNCaTa Ha UANOCTHO MJaHMpPaHe Ha TMO-BMCOKO HMBO, HWUCKaTa OCBEAOMEHOCT 3a
noTeHumMana Ha BOLOPAC/UTE U HEAOCTATLYHUAT BPOI KBaIMPUUMPAH TEXHUYECKM NepCoHan
npeacTaBAABaT 3HAUMTEIHU NPeAM3BUKaTENCTBA. TOM NOCOYBA, Ye HAaPaCTBaLLOTO U3N0/I3BaHE
M MalWwabHUTe NPUNOKEHUA B YyKOMHA Ca MPUBNEKAN MHTEPECA Ha TYPCKUTE OBLLMHU, KOETO
€ [10BeJo [10 Cb3aBaHETO Ha MECTHM MAJIKW eKCNepuUMeHTaIHK, HabalogaTeHU U NPUIOKHU
baceliin. Cnopefs, Hero, NpM MPaBWIHO HacoYBaHe BOAOPAC/AMTE MOraT Aa MMaT BMCOKa
TbProBCKa CTOMHOCT, 0cobeHO BbB dpapmalLeBTMKaTa M Ko3MeTuKaTa. Ha rpagcko HUBO ToW
[06aBA, ye BbNPEKU BUCOKUTE HAYa/IHW MHBECTULMU 1 ONEepPaTUBHU Pasxoam, NPeYncTBaHeTo
W NPOM3BOACTBOTO Ha EHeprua Ypes BOLOPAC/M MOraT 43 6bAaT MKOHOMUYECKN U3TOL4HM.

Caatyborny otbennsBsa, Ye HayduHUTE PE3yNTaTM U NPOEKTU B Typuma OCTaBaT OrPaHUYEHU U
MajKM No mMawab, n ye e HeobxoAMMma peasv3aums Ha rofemu, MyNTUAUCLUMAMHAPHU
M3CNesoBaTe/ICKU NPOeKTU. Tol nogyepTaBa, Yye 3HAYMUTEIHA YacT OT MHOPACTPYKTypaTa U
WHBECTUUMNUTE, HEobXoAMMW 3a roNemMu NPeynucTBaTeNHU CcUcTeMW, MoraT ga bbaar
dUHaHCMpaHK ypes GoHAOBE 33 HayYHOM3CNEeA0BaTE/ICKA M Pa3BOlHA AEMHOCT U BHeApsABaHe
Ha EBponeickna cbio3. ToBa o6aye M3NCKBA W3rOTBAHE HA MJaHOBE, MNPOEKTU W
M3CNeoBaTe/ICKM  OEMWHOCTM  upe3  CbTPYOAHWYECTBO  Mexay Nyb/auMYHUA  CeKTop,
YHUBEPCUTETUTE N OBLIMHUTE.

Cnopepa CaaTyboriy Cb3AaBaHETO Ha CbOPbIKEHMA 33 NPON3BOACTBO Ha BOAOPacM — ocobeHo
B 06/1acTUTe Ha KOMMOCTUPAHETO, MPOM3BOACTBOTO Ha EHEeprMs M NpPeuncTBaHeTo Ha
oTnagbyHU BOAM — 61 MO3BOIM0 NPOM3BOACTBOTO HA AndepPEHLMPaHN CYPOBUHU, NPUTOLEHU
3a PasNUYHU GYHKLMKN U MPUNONKEHNA B MHOMKECTBO CEKTOPM.
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Kaparione nogyepraBa, 4e BuaoBe Kato Gracilaria dura 1 Sargassum acinarium ca ocobeHo
LEeHHM 33 QYHKLMOHANHUTE XPaHU M CMATA, Y€ CEKTOPBT We ce pa3BMBa B TasW MOCOKa. TA
oTbennAs3Ba, Yye Ypes KOMMNaHUATA, KOATO e Cb3Zasa B TEXHOMAPK, Ce 3aHMMaBa C MPOU3BOACTBO,
HO HabntogaBa, Ye TO OCTaBa OTHOCUTENIHO OFPAHUMYEHO B CPABHEHWE C MeXAYHapoaHUTE
npumepu  nopagy  Mankus  OpoM  aKafeMUYHM  Cneuuanncty UM - auncata  Ha
MYNTUAMCUMNANHAPHA paboTa. Kapartone nporHosupa, 4e pasHoobpasneTo Ha NPoayKTUTe
Wwe ce yBennuun, ocobeHo B 0baacTTa Ha KO3METMKATA, U Ye BOAOPACIUTE e Ce U3MNOoA3BaT
LUIMPOKO B XpaHUTeIHUTe A06aBKM. T O4aKBa CbLLO PacTeX B NPUIOKEHUATA 3@ NPEYUCTBAHE
Ha oTnagbyHKU Boam, ocobeHo B 0bnacTTa Ha MMKpoBogopacaute. Hakpas T4 noavepTtasa, ye
Hal-ronemmAaT npobaem B 061acTTa Ha NPeaNpPUeMayecTBoTo M NybanMYHaTa NOAUTUKA He e
3aKOHOAATENCTBOTO, @ /IMMNCATa Ha MHBECTULMU, U CMATA, Y€ MEXaHU3MWUTE 3a noarpena
TpAbBa Aa 6bAAT YKPENEeHU KaTo NpuopuUTeT.

Mpo¢. a-p Pepxken KoTtaH, npenopasaten sbB daKyntera no semepenne Ha ATaTiOPKCKUA
yHusepcutet, Kategpa no pactutenHa 3awmra, YUMATO eKCnepTnsa BKAOYBa bakTepnonorus,
KOHTPO/1 HAa HAaCEKOMM U yNpaB/ieHne Ha pactutesHu 6onectu, u KoWTo nopaam ToBa pabotu
OCHOBHO B 06/1aCTTa Ha NPOM3BOACTBOTO HAa MUKPODBHM TopoBe 1 bBuonecTMuman, NOCoYBa, Ye
3HaYUTENIHO KOAMYECTBO MOPCKM BOAOPAC/AM ce BHacA B Typuusa OT 4YyKbuHa un uye Tesmn
BOAOPAC/N Ce N3N03BaT Ype3 CMeCBaHe C APYry TOPOBe, NPU/IAraHn B CECKOTO CTOMNAHCTBO.
Cnopep, KoTaH e Ba)KHO Aa ce MMa npeasua, Ye B TO3M CEKTOP, ABUXKEH OT dakTopu KaTo
YCTOMYMBOCT M KAMMATUUYHA KPU3a, HAMA MaL,abHO npekoMepHO cbbMpaHe Ha AMBU pecypcu,
a OTrneX[AaHeTo OCTaBa CWJ/HO OFPaHUYEHO U e KOHLEHTPUMpPAHO npeaMMHoO B Ereickua
pervoH. Tolh otbenasea, ye KuTai e noKasaTeneH npMmep: Tam OT A4MBaTa Npupoaa ce cbbupar
0K0/10 261 000 ToHa BoAOpacau, AOKATO NPOM3BOACTBOTO Ypes OTrAeXgaHe J0oCTUra noytn 14
MWAMOHA TOHa. KoTaH aobass, ye B cOBCTBEHNUTE CM U3cnenBaHMA Te 0BUKHOBEHO M3N0A3BaT
Clodielle v Spirulina, KaTo Te3n BugoBe ce NpuaaraT 0CHOBHO 33 NPOM3BOACTBO HAa MUKPOOHM
TopoBe M buonectuuman. CpaBHABAMKM HayyHUTE pe3yaTaTu M NpoekTu B Typuua c
MeXAYHapoAHOTO HWMBO, TOM TBBbPAM, Ye CTpaHaTa He M30CTaBa 3HAYMTENIHO B HayyHWUTE
nscnenBaHuA, HO MMA CePUO3HM NPOMYCKM B pa3paboOTBAHETO Ha NA3apHO OPUEHTUPAHM
NPOAYKTW, MNONY4aBAHETO Ha MNATEHTU W WHTErpupaHeTo Ha HayyHUTe pesynTatm B
nMHaycTpuATa. Tol noavepTaBa Cbllo, Ye perynatopHata pamka, ocobeHo 3a mectuumauTe,
MoXKe aa 6bae npeausBMKaTeNHA Ha eTana Ha /IMLEH3MpPaHe U PerucTpauma Ha npoayKTu.
Mpod. A-p KoTaH cmATa, Ye CEKTOpbT HAa MaKpPOBOLOPAC/UTE BEPOATHO Le ce passue
3HauuTeNnHo npes cneppawmTe 5-10 roguHK, Tb KaTo YCTOMUYMBOCTTA M KAMMATUYHATA KpKU3a
0CTaBaT Kt040BM TeMU, @ BMONOrMYHOTO 3eMeZenine ce paswnpssa. Tol noavepTaBa, ve TO3n
pacTex wWwe 6bae CTUMYMPaH OCHOBHO OT MUKPOBHUTE TOpoBe U BuonectuumanTe.

O-p Hee3at Omep Caatuborny, npenogaBaTtes B KaTegparta no apxutekTypa B UctaHbynckusa
yHuBepcutetr Gelisim, KolTo e nposexAan aKafeMUYHU W3CNeABaHUA KaKTO BbPXY
MWKPOBOZOPAC/IM, TaKa U BbPXYy MAaKPOBOAOPAC/M B PAMKUTE Ha LUMPOK CNEKTbP OT NPOEKTY,
otbenassa, 4Ye BOAOPAC/AMTE — WM3MOM3BAHM MbPBOHAYANHO NPEAMMHO 33 TpeTUpaHe M
buopemeamauma — 3anoysBaT Aa ce MNpwuaarat BCe MNO-4eCTO OT rosemuTte Ob6LWMHM 3a
NPeYncTBaTesIHU Len.
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Cnopea a-p Kaa cunHuTe cTpaHu Ha Typuus B TO3W CEKTOP ca boratnte KpanbpeskHu
€KOCUCTEMM, aKTMBHMUTE WU3CNedOBaTeNCKM [pynuM B yHMBEpPCUTETMTE WM MnagaTa
npegnpuvemayecka ekocuctema. Ta nogyeprasa, 4Ye Auncata Ha perynaTopHa AcHOTa
(Hanpumep buocTumynatopuTe Ha 6asaTa Ha BogopPaC/IM Bce oLe He ca AICHO AedUHUpPaAHM B
pernameHTa 3a OpraHMYHMUTE TOPOBE) M OrPaHUYEHUAT MHTEPEC OT CTPaHa Ha MHBecTUTopuTe
ca cpen OCHOBHUTe €aboCcTu Ha ceKkTopa. B HacToswaTta cvM paboTta ekMnbT U ce GpoKycupa
BbPXY EKCTPAKLMATA Ha NoAIM3axapuam oT Kadssu Bogopacau (Laminaria, Sargassum).

[O-p Kas otbenAssa, ye anrmHaTuTe, 3BseYeHU oT KapABM BOLOPACU, UMAT BUCOK TbProBCKU
noTeHUMan nopaju HapacTBalOTO UM MPUIOXKEHWEe B MPOW3BOACTBOTO HA MOKPUTMA 3a
cemeHa. Ta noayepTasa, Ye TypumMA pasnonara CbC CONNAHA akageMmyHa 6asa oT 3HaHWA 1 ve
n3cnen0BaTesICKM NPOEKTU Ce MPOBEeXAAT aKTMBHO NO KpainbpexkuneTto Ha Ereiicko n YepHo
Mope. Bbnpeku ToBa 6poAT Ha NPOAYKTU, KOMTO AOCTUrAT MEXAyHapoaHUTE na3apu, ocTaBa
HUCDBK. MaKap TprI,VIﬂ Aa € CUIHa KaKTOo Mo OTHOLWeHWe Ha Ka4eCTBOTO, TaKa U MO OTHOLWeHune
Ha KONMYeCTBOTO HayyHM nyb/aMKaumm, CTpaHaTa BCe Olle He e NOCTUrHana AocCTaTbyeH
HanpeAbK B NPEBPbLLAHETO HA Te3M pe3ynTaTu B NAaTeHTU M cTapTUpawy npeanpuatna. Cpes,
KJIOYOBUTE CTbMKKU 3a OTK/IIOYBAHE Ha HanpebK B CEKTOpa TA MOCOYBA NPeAOCTaBAHETO HA
CTUMYNM 3a HayyHOM3C/ledoBaTe/iCka M pa3BOMHA AeWHOCT 3a npeanpuemaun, nybanyHa
noJKpena 3a NWJIOTHU MPOU3BOACTBEHWN CbOPDBKEHWA W YKpenBaHe Ha CbTPYAHWUYECTBOTO
MeXY YHUBEPCUTETUTE U UHAYCTPUATA.

[O-p Kan otbenssea, ye No-mnaauTe U3CNeA0BATENN Ca NO-OTBOPEHU KbM NpeanprvemMayecTso
W NposBABAT MHTEPEC KbM CTApTMPALLM KOMMaHWM, 3aHWMaBalM ce ¢ Bromatepuann Ha
6asaTa Ha BOAOPACIM WU OYHKUMOHANHU XpaHW. TA CMATa, 4Ye HOBOTO MOKO/EeHWe
BUOTEXHONIOTUYHM NPeanNpPUATAA, Bb3HMKBALLM B Typums, MMa NoTeHUMan Aa ce pasiimpu Ha
€BPONEeNCcKMA Masap M Npu NOAXoAAWM YCAOBUA Aa MOCTUTHE yCcnexu ¢ BUCOKAa gobaBeHa
cToiHoCT. Cnopeg, Hes NPOAYKTUTe Ha 6asaTa Ha MaKpoBoAopac/iv B Typuma BEPOATHO Lie
M3N1A3aT U3BBH PAMKWUTE Ha HULIOBATA U3Cef0BaTe/ICKa AEMHOCT U Le ce NpeBbpHaT B No-
LUMPOKa TbProBCKa eKkocucTema. bbp3 pacTek moke Aa ce o4akBa ocobeHo B 06/1acTTa Ha
YCTOMUMBUTE ONAKOBKM, GyparkmnTe 3a KUBOTHU U QYHKLUMOHANHWUTE XPAHUTENHU NPOAYKTY,
KaTo Ny6/MYHMUTE NOSIMTMKM CbLLO L NOAKPENAT Tasu TpaHchopmaums.

Cnopep, MNonai Kaparione, npenopasaten B Kategpata no 6uonorua B yHusepcurera ,,bony
A6aHT U3eT Baican”, pa3BUTUETO HA CEKTOPA Ha BOLOPAC/INTE — KAaKTO B MUKPO-, TaKa U B
MaKpomalwab — ce e YycKopuao npe3 nocneaHute neT rogMHU MPONOPLMOHANHO Ha
[obaBeHaTa CTOMHOCT, KOATO Cb3AaBa. TA MOCOYBA, Ye KOHKPETHO [0Ka3aTe/NCcTBO 3a TO3M
HanpeabK e $pakTbT, ye KakTo TUBITAK, Taka U MMHUCTEPCTBOTO NPeAoCTaBAT NOAKPENa B Tasu
ob6nact. Kapartone ot6enasBa, 4e Makap KAMMATUYHATa KpPM3a Aa OKa3Ba HEFrATUBHO BAUAHMUE
BbPXY CEKTOPA, 61aronpUATHUAT KAMMAT B TypLua NpeACcTaBAABA 3HAUUTENHO NPeANMCTBO. TA
[06aBA, Ye HAKOM HefOCTaTbLM — KATO OrpaHUYeHua OpPoM akaAeMWMYHW CNeunanncTn u
HeobXxo04MMOCTTa OT BHOC Ha MHOXECTBO NPOAYKTU M MALLMHM, U3NON3BAHM B MPOM3BOACTBOTO
(Hanpumep peakTopwm) — 3a6aBAT TEMNA HA Pa3BUTME HA CEKTOpa.
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YACT VI
MHeHuA 33 NoTeHUUaNHUTe 061acTU Ha NPUIOKEHUE HA
NPOAYKTU HA 6a3aTa Ha MaKpoBoAopPacau

MakpoBogopac/imMTe, HapuyaHuM OLLe MOPCKM BOAOPACAM, Ca MHOFOK/JEeTbYHM BOAHWU U
$OTOCUHTETUMYHM OpraHu3mun. Te ca LWMPOKO pPasnpoCTpPaHEHUM B OKeaHuTe, ocobeHo B
KpanbpeXKHUTe paioHU, KbAETO Ce MPUKPENAT KbM CKasu W Apyrv TBbpAM cybcTpaT uamn
CblLecTBYBaT KaTo CBO6OAHO KuBeewy ¢opmu. Kato egHa OT OCHOBHWUTE Tpynu
$OTOCUHTETUYHM OpPraHM3MM B MOPCKATa Ccpena, MaKpoBOAOPAC/MTE HAaMMPAT LUMPOKO
npuaoXeHWe B PasanyYHK 061acTi, ocobeHo B NPOM3BOACTBOTO Ha XpPaHU M dapmaLeBTUYHK
npoaykTW. baarogapeHune Ha WMPOKOTO UM Pa3npoCTpaHeHNe, IeCHUA AOCTbMN U BUCOKaTa UM
epeKTUBHOCT NpU PUKCUPAHETO Ha BLINIEPOAEH ANOKCUA YPE3 MEXaHM3bM 33 KOHLEHTpMpaHe
Ha Bbr/epoa, Te mMoraT 4a NPOoM3BeXKAAT 3HAUYUTENIHN KOMYECTBa XPaHUTE/NIHW BELLECTBA U
meTabonuTtu.

MaKpoBogopaciMTe MoraT ga HaTpynBaT BMCOKM HMBA HAa OMOAKTMBHM CbeauHeHusA uypes
yCBOsiIBaHe Ha a30THU U $ocdopHM BellecTBa MO Bpeme Ha NPEYUCTBAHETO Ha OTMaLbyHM
BOAM. HacToAWMAT Nperaes, pasraexaa pasnpocTpaHeHMETO HA MaKpPOBOLOPAC/INTE U TEXHUTE
YHUKaNHU BUMOAKTUBHM NPWUIONKEHUA B XpaHUTeNHaTa, dapmaLeBTMYHATA M eKOoJIorMYyHaTa
chepa. ODYHKUMOHANHUTE MM KOMMOHEHTM W OWOAKTMBHM BeLlecTBa Ca LEHHM 3a
NpoM3BOACTBOTO HA XpaHM W paspaboTBaHeTO Ha JsiekapcTBa. WHTerpupaHeto Ha
MaKpoBOZOpac/MTe B NpoLecuTe 3a NpeyncTBaHe Ha OTNaAbyHM BOAM M Fra3oBe, CbYeTaHo C
Bb3CTaHOBABaHE Ha pecypcu, 6M OcUrypuao ycToWuMB MNOAXOA 3a MNPOWM3BOACTBO HA
6UNO0AKTUBHU CbeAMHEHUS.

B TO3M KOHTEKCT ce KoHcynTupaxme ¢ a-p Mepse Kas, nektop B TexHU4eCKUA YyHUBEPCUTET B
MIOHXEH, KOATO PbKOBOAM HAay4YHOWU3C1eA0BaTE/CKM U Pa3BOMHM NPOEKTU 33 U3NOA3BaHE Ha
MaKpOBOZOPACAN KATO CYPOBMHA 3a NPOM3BOACTBO Ha BUOCTUMynaHTK. T noavepTasa, Ye B
EBpona BogopacauTe ce BKAOYBAT — NPAKO UAM HEMPAKO — B MHOXECTBO NPOAYKTU, 0COBEeHO
B pnbHU Pyparkm 1 TOPOBE, N Ye EKCTPAKLMATA € eANH OT KKYOBUTE eTanu Npu NOAroToBKaTa
Ha BoAoOpac/uTe 3a Taknea npunoxeHus. [1-p Kas otbenassa, 4e NpoAyKTM OT TO3M TUN Beye
ce npepgnaraT Ha Nasapa B Pas/AMYHWM CTpaHW, BKAtouMTenHo KaHaga, Kutaih, AnoHua u
TanaHa, U 4e ako NO BpemMe Ha Komepcuanusaumata 6bae NOCTUIHATO M3BAMYAHE,
NoAXoAALLO 33 HYXXAMUTE Ha CEKTOPA, NOTEHLMAIBT 33 Pa3BUTUE HA KIMEHTCKa 6a3a e BUCOK.

Mo oTHOLWIEHNe Ha TypPCKMA nasap A-p Kaa nocoysa, ye BbNPEKM paHHUA eTan Ha pasBuTie Ha
CEeKTopa Ha MmaKpoBogopacaute B Typuua, WMHTEPeCbT KbM Hero HapactBa 6bp3o.
OcBeomMeHOCTTa ce yBennyasa 6aarogapeHne Ha YHUBEPCUTETCKUTE U3CeABaHUA U MaNKuTe
npeanpustis. OCHOBHUTE JBIDKCIMM CHJIM 3a]] Ta3W IMPOMSHA BKIIOYBAT CTPEMEXKa KbM
YCTOMUYMBOCT ¥ HAMAJISIBAHE HA BBIVICPOIHUS OTIIEYATHK, HAPACTBAIIMS HHTEPEC KbM 3JPABETO
1 (QYHKIHOHAJIHUTE XPaHH, KAKTO M BBH3XOMAINATA TCHICHIIMS KbM KPbroBa MKOHOMHKA U
OHOILIaCTMACH.
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UHBecTuTOp CrpaHa ®okyc CeKtopm OnucaHue
dokycnpa ce Bbpxy
Abn6oku [ bABOKOTEXHONOMMYHM
Texnonoruw, npeanpuatusa 8 Typuma
Bogazigi MHoBaTUBHM M3KyCTBEH 1 MO3Ke fia NpoABU
Typums WHTENEeKT,
Ventures npeanpuaTma ’ MHTEPEC KbM MPOEKTU B
duHTeX M obnactra Ha
arpoTexHonorm aKBaKy/NTypUTE UM
u. 6uoTexHonorumuTe.
B2B ob6nayHmn WHBecTnpa B
yenyru, TEXHONOTUYHMU
. TeXHONOrNYHK U3KYCTBEH npeanpuATUA B
Revo Capital Typuma UHTENEKT PEANP
npeanpuAatTuA ’ Typuma, N3To4Ha
KnbepcurypHoc Espona u
T, duHaHcoBM BanTuiickute
TEXHOJIOTUW. [bPKaBU.
MHBECTMPaA B TEXHOOTUYHO
Hayku 3a
WHTEH3MBHM CTapTUPALLM
KMBOTA,
e . KOMMNaHUW, KOMUTO peluaBaT
Diffusion Obnb0oKn CeNCKOCTONaHC
. CNOXKHW Npobnemu -
Capital Typumsa TEXHONOrMK KM MPOGIA NOAXOAALL 33
Partners (Deep Tech) TEeXHONOrnM, P AXoaALL
6UOTEXHONOTMYHM MPOEKTH,
eHepreTuKa u
CBbP3aHM C
OKOJIHA cpeaa.
MaKpOoBOZOpaC/IM.
MoTeHuManeH U3TOYHUK
EroTexHONG 3apaseonassa Ha dMHaHCcKMpaHe 3a
NopTdonuo —_— S He u NPOeKTH, GOKyCUpaHu
Ha TEB ypy bompose 6uoTexHonorny BbPXY GapmaLLeBTAYHM
Ha MHAYCTPUA. N HYTPULLEBTUYHM
NPUNOXKEHUA Ha
MaKpoBoZopacauTe
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O6nact

3aL0 NOTEeHUUANDT € BUCOK U KaKBO e HeobXxoaMmo

CrpaTteruu 3a nasapHa
peanusauus

MbpBUTE NPOAYKTM MOraT Aa 6bAaT KO3METUYHWN CbCTABKM,
CE/ICKOCTOMNAHCKN BMOCTUMYNAHTU U XPaHUTENHM J06aBKMN.
O6nactv KaTo ONaKOBKM M BOMaTEpPMaaU ca CBbP3aHN C
BUCOKU TEXHUNYECKHU 6apmepm M U3NUCKBAT NpuemaHe ot
CTpaHa Ha noTpebuTtenute.

Mopkpena Ha

CbTpyAHUUecTBa

KOpnopaTtuBHU U HYGIIW-IHM

Heobxoaumum ca cybcmamm 3a HayvyHoOM3Cnea0BaTeIcka n
pa3BOMHA AENHOCT, CbTPYAHUYECTBO MEXKAY YHUBEPCUTETH
W MHAYCTPUATA, y4acTUe Ha MOPCKU U3CeL0BaTE/ICKU
WHCTUTYLMW, perynaTopHa nogxkpena n paspelmnTenHm 3a
KpanbperKHW AeMHOCTU, BKAOYMTENHO EKONIOTUYHN OLLEHKW.

YcToiuMBOCT 1
ceptupuumpaHe

daKTOpU KaTo Bb3AENCTBUE BbPXY OKOJIHATA CPesa,
BbI/1IePOLEH OTNeYaTbK, BAUAHUE BbPXY
61opasHoobpasmeTo n 6e3onacHOCT Ha NPOAYKTUTE OKa3BaT
npPAKO B/IMAHNE BbPXY UHBECTULMOHHUTE peLlleHnA.

Ma3sapHa ocsBegomeHoCT

MecTHUTe noTpebuTtenu n HaycTpmaTa Tpabea Aa 6baaT
no-aobpe nHGopMUpaHM 3a YCTOMUYNBUTE NPOAYKTU OT
BOAOPAC/V U BUOMATEPUANHUTE aNTEPHATUBM.
BpaHaMpaHeTo, 06pa3oBaHMETO U KOMYHUKALMATA UTPanT
KJ04OBa Poss.

Tabnuuya 7: UsbpaHu MHBECTUTOPU B CUHATA UKOHOMMKA (MeXKAYHapPOaHU U TYPCKU)

UHBecTuTOp CrtpaHa doKyc CekTopm OnucaHue
PereHepaTtusHa
AKBaKyNTYpa, EAHa OT Hal-aKTUBHUTE
TEXHO/IOTMM 33 KOMMNaHuM B CBETa B
o oTrnexaaHe, 06,1acTTa Ha ,,cMHATa
YcTtonumsmn "
Hatch Blue NpnaHana »CVH MKOHOMMKA", KoATO
AKBaKyNTypU “
Bbrieposn”, U3pUYHO NoaKpens
anTepHaTUBHU NPOEKTH, CBbP3aHM C
MOPCKM MaKpoBOZOpPaC/Iu.
NPOAYKTMU..
AKBaKynTypH, doHg, ynpaBaaBaH oT

»CUH Hatch Blue, kolito

doHp, ,,CuHA AKBaKY/ITYpM B Bbrepoa’, MHBECTMpa C Len

pesoatouna” Vipnanaua - | pareH eran Ha depmu 3a nocTuraHe Ha

passuthe OTrNEXAAHEe Ha €KOMIOrMYHMN 1

BOAOPACAUN U coumanim
Muan. Bb34eicTBUA.
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Revo Capital: Tosn ¢oHA MHBecTMpPa B TEXHONOTMYHO OpueHTUpaHu B2B u B2C
nNpeanpuATUA U MOXKe [a OLLeHABa MHOBATUBHU NPUJIONKEHUS HA MaKPOBOAOPAC/H,
0COBEHO B aKBAKYATYPUTE U XPAHUTENHUTE TEXHONOTUN.

Diffusion Capital Partners (DCP): C mucuaTa ga MHBecTpa B AbJ6OKM TEXHONOMMU U
npeanpuATUA, KOUTO ,pPeLlaBaT CN0XKHKU Npobaemn”, Tol e NnoaxoAnALl, KaHAMAAT 3a
NpoeKT B obnactra Ha bBuoTexHonornuTe U buopaduHepuUaTa Ha MaKPOBOLOPACM
(BaseTemplates, 2025).

KopnopatusHu ¢poHA0BE U XONANHIOBM KOMNAHUM:

o

TEB Portfolio Health and Biotechnology Variable Fund (TBE): CtpaTternsTa Ha ¢oHAa
Ja VHBECTMpPA B MECTHM M YYXKAECTPaHHM KOMMaHUM B obnactta Ha
3/paBeonasBaHeTo U OMOTEXHONOMMUTE Npeanosiara, 4Ye TOM MOXKe fJa b6bae
M3TOYHMK Ha GUHAHCKMpPaHe 3a NpeanpuATUA, GoKycMpaHu Bbpxy GapmaLeBTUYHN U
HYTPULEBTUYHU NPUIOKEHMA Ha MakpoBogopacau (TEB Portfdy, 2025).

Apyrn nusectutopu: doHAoBeETe, CNOMEHaTH B A0KAa4 Ha KPMG, KouTo nHeectupar B

obnactm Kato ¢puHTEX M xXpaHuTenHu TexHosorum (Kings Research, 2025), Kakto u

noapasneneHnnTa 3a PUCKOB KanuTan Ha XONAMHIoBM KomnaHuu Kato Alarko Ventures

(BaseTemplates, 2025), moraT ga nNpoABAT MHTEpPeC KbM MHOBATUBHM BU3HEC moaenu B

CEeKTOpa Ha MaKkpoBogopacauTe.

My6anuyHO 1 pa3BoiiHO PUHAHCUPaHE:

o

MHnumaTtmBea 3a puckos Kanutan B Uctanbyn (iVCi): CbagaaeH c nogkpenata Ha ENO,
TO3U GOHA e AONPUHECHA 33 PAa3BUTMETO HAa EKOCMCTEMATA Ha PUCKOBMUA KanuTan B
Typuma. TakmBa GoHAOBE, NOAKPENAHMU HA MeEXAYHAPOAHO HMBO, Buxa moramn aa
6baat 6baewmn KaHann 3a ¢MHaHCMpaHe Ha NPoekTM B obnactra Ha ,CUHATA
MKOHOMMKaA".

AKo noTeHumnaneH MHBECTUTOP obmucnsn yyactne B CeKTopa Ha

Bogopacante/makposogopacamte B8 Typums, GpOKycMpaHeTo Bbpxy cieaHute obnactu e

YCKOPU TO3M NpoLLec:

Ta6nuua 6: 06nacTy, Ha KOMTO UHBECTUTOpPUTE TPABBA Aa ce poKycupar

O6nacr

3aly0 NOTEHLUANDT € BUCOK U KaKBO e Heobxoaumo

OrtrnexpaHe/depmn
NHpacTpyKTypa (MOPCKU 1
KOHTPO/IMPaHN cucTemu)

3a Aa ce rapaHTMpa AOCTaBKaTa Ha BUCOKOKaYyecTBeHa
CYpOBMHaA, € HeobxoAMMO Aa ce ONTUMU3NPAT Pa3XxoauTe 3a
KOHTPO/NIMPaHO oTriexaaHe, aa ce nsbepaT noaxoaaium
BM/I0BE U [a Ce YNpaBAsaBaT Ce30HHUTE KoebaHus

TexHO/I0rMm 3a eKCTpakuusa
1 npepaboTtka

OCHOBHUTE NPOLECH BKAOYBAT N30/IMPAHE HA aKTUBHMU
cbeauHeHua (nonnsaxapuam, nonandeHonn n ap.),
OTCTPaHABAHE Ha 3aMbPCUTENN U NPEBPBLLAHE Ha
CypoBWHaTa B CTabuiHa npoaykToBa dpopma. To3u eTan
M3MUCKBA 3HAUYMUTEIHU MHBECTULMM B TEXHO/IOTUYHA
eKkcnepTusa u obopyasaHe.

iiterreg
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YACTV
MHBecTMUMM B MaKpoOBOAOPACAM U PUHAHCOBU NEePCrNeKTUBU

MHBeCTUUMKUTE B CEKTOPA Ha MaKpoBOAOpPaC/MTEe HapacTBaT B CBETOBEH Mallab KaTo yacT T.
Hap. ,,CMHA UKOHOMMKA" U ,,6MoTexHoorna“. Bbnpekn Ye B Typums BCe OLLE He e Cb3aageHa
cneuManHa MHBECTMUMOHHA eKocucTema 3a Tasu o065acT, npuopuTeTHMTe o6nactM Ha
CbluecTByBawmTe GOHAO0BE NPEAOCTaBAT NOTEHLMANHU Bb3MOMXKHOCTM 33 NPOEKTH, CBbP3aHU C
MaKpoBoZopacauTe.

5.1. Fno6anHu UHBECTULMOHHU TEHAEHLUM

MNpe3s nocnegHuTe nNeT rOAMHM WHBECTUUMUTE HA PUCKOB KanuTan B CEKTopa Ha
MaKpoBOZOpacanTe ca 3anasnam ctabmaHo HMBo mexay 112 1 118 mnanoHa waTckm gonapa
npe3 nepuoaa 2022-2024 r. Te3n MHBECTULMX MOKA3BAT NPexos OT MHOBALMU B PaHEH eTan
KbM KOMepcuanusauma U MmawabupaHe nasapHo roToBM peweHus. [eorpadckoTo
pa3snpegeneHue Ha MHBECTULMUTE BCe OLLe e KoHLUeHTpupaHo B CesepHa AmepwuKa u Espona,
HO e 3abeneKMm pbCTbT B A3us.

5.2. NMpodunn Ha ronemun mexayHapoaHU UHBECTUTOPU

Hatch Blue & Blue Revolution Fund: To3u ¢poHg, 6asmpaH B pnaHama, e rnobanHa KomnaHus,
¢doKycupaHa Bbpxy 06/71acTU KaTo YCTOMYMBM aKBAKYNTYpPW, PEreHepaTMBHO 3emenenve u
pelueHus 3a ,,CMH Bbraepoa”. MHBecTMUMOHHATa cTpaTerns Ha Blue Revolution Fund nspuyHo
BK/IIOYBA MHBECTULMMN B MPOEKTU KATO ,pEreHepaTMBHO OTIAIEXKAaHe Ha BOAOPACAN U muan“.
3aeAHO C napTHbopu KaTo EBponeickua wuHBecTUUMoHeH ¢oHa (EIF) u The Nature
Conservancy, ¢oHABT Bb3NpUEemMa WMHBECTULMOHEH NOAXOA, KOMTO cbyeTaBa ¢uHAHCOBA
Bb3BPbLLAEMOCT C Bb3ENCTBME BbPXY OKOHATA cpesa.

Opyrn mexKayHapoaHW KOMNaHUMU: Bbrpekn ye He ca MpPeKknm WHBECTUTOPU B CEKTOPa,
ronemuMTe KOMMaHWW, KOWUTO WM3NOA3BaT NPoOAyKTM Ha 6asata Ha MmaKpoBogopacau, ce
OTKPOSBAT KaTo noTeHuManHn 6usHec naptHbopu. Corbion npoussexaa AlgaPrime™ DHA,
YCTOMYMB U3TOUYHUK Ha oMera-3 3a }KMBOTUHCKM dypaxku. BASF, B napTHbopcTBo ¢ Acadian Plant
Health™, e pobasunna 6UOCTUMYAAHTU, NOAYYEHM YUPE3 EKCTPAKTN OT MOPCKM BOAOPACAU, KbM
nopTdoAMOTO CU OT CENCKOCTOMAHCKM NpoaykTu. DSM-Firmenich usnonssa nponssogHn Ha
MaKpOBOZOPAC/N KaTo KapareHaH B XpaHUTE/IHU U HYTPULLEBTUYHW NPOAYKTU.

5.3. MNoTeHuManHU TypCcKN UHBECTUTOPU

B Typumsa HAMa PUCKOB KanuTanoe ¢GoHA, KOMTO Aa e CreuManHO HaCoYeH KbM CEKTOpa Ha
MaKpoBogopacauTe. Tasu cUTyauus MO3MCKBA OT MeCTHUTe MpeanpuaTMs Aa cbobpasar
cBouTe BM3HEC MOLENN C MO-LUMPOKU MHBECTULMOHHM TEMM, 33 43 MPUBAEKAT MHBECTUTOPMU.
Mo-aony e AageH CNUMCbK Ha MOTEHUMaNHUM MECTHM MHBECTUTOPM, KOMTO buxa moriv aa
WMHBECTMPAT B NPOEKTU, CBbP3aHM C MaKPOBOLOPAC/M.
e (doHAOBe 33 PUCKOB KanuTan:
o Bogazi¢ci Ventures: ®oHABLT e QoOKycupaH BbpXy ,AbAOOKM TexHoNormn“ u
,YCTOMUMBM WHOBaAUUM“, TOW MOXKe [a MNpPOosiBU WHTEPEC KbM MNPOEKTU 3a
MaKpoBOAOpac/aM B 06/1acTTa Ha BUOTEXHONOTUNTE N arPOTEXHOOTMMUTE.
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MoTeHUManHO BogopacaAUTe MoraT Aa AaaaT ropmso B HAKoAKo dopmu (Kroger & Miiller-
Langer, 2012): BogopacsioBa bMomaca 3a usrapsHe — AMPEKTHO UK 3a cypoBa HedT 3a ausen,
6eH3uH, aBMaLMOHHO KepoceHo (Lestari et al., 2009); 6uoras upe3 aHaepobHO pa3srpaxkaaHe
(Zamalloa et al., 2011; Markou et al., 2013); 6uoBogopos,; 6noeTaHon Ype3 bepmeHTaumaA Ha
Bbrnexuapatm (Matsumoto et al.,, 2003; Ho et al., 2013); gupekTeH 6uoeTaHon upes
doTocuHTesa (Williams, 2009; Lii et al., 2011).

A/IrOBOTO Mac/io 3a TEYHO TPAHCMOPTHO FOPUBO € OCHOBHUAT GOKYC, BKAOUUTENHO YCUIUA Ha
KomnaHun Kato Algenol Biofuels (gupekteH 6uoetaHon ot CO,) u Joule Unlimited. Solazyme
M3M0/3Ba PacTUTE/IHM 3aXapu 3a BoraTv Ha Macso BOAOPACM.

MHoro Bogopac/iu HaTpynsaT ma3HUHKU (Banerjee et al., 2002), ocobeHo cneg ctpec ¢pasa ¢
Aeduumnt Ha xpaHuTenHu Bewectsa (lliman et al., 2000). BogopacnoBoTo macio cbAbprKa
TPUrAULEPUAN, TEPNEHONAN, TUNNAN, KapoTEHONAN — eHeprreH KanaumTeT 35 800 ki/kg nan
80% ot netpona (Chisti, 2012).

To e 60rato Ha HEHAaCUTEHU MACTHW KMCEIMHU U NOAXOAAWO 33 NPOM3BOACTBOTO HA HEH3MH,
AN3en, KepoceHo ¢ NpeBb3xoaHu Tectose (Johnson & Wen, 2009). MNMpeyKkn: BUCOKU eHepruiHm
BXOA0Be, KanuTaaoBu pasxoam 3a PBR, xpaHUTeIHU BeLLecTBa, C/IOXKHA eKCTPaKLUMmA.
bbaeweto 3aBMCM OT Cb3ZaBaHETO Ha KoHuenuma oT Tuna “6uopaduHepusa”

3a NMPOM3BOACTBOTO Ha NPOTEUHM, BBIEXMAPATU, MUTMEHTM 33 J,0OABKMU, KO3METUKA, XpaHa —
32 KOMMEeHCMpPaHe Ha PasXxoauTe U KOHKYpeHUMs ¢ NeTpona.

54

Co-funded by
the European Union

iiterreg

%ACRO
NEXT Black Sea Basin CLEAN



NpoCTpaHCcTBeHaTa M BpemeBa M3MeH4MBOCT). OCBEeH Te3n ycuaus 3a moHuTopuHr, EC e
NOCTUrHaN HanpeabK B pa3paboTBaHETO Ha YMCAEHW MOAENM, KOUTO MOraT Aa NpeaocTaBaT
LUIMPOKA XapaKTePUCTUKA Ha EKOIOTMYHUTE MPOMEHNNBY B EBPOMNENCKUTE BOAM.

4.3. MpeuKkn npea npoueaypaTta 3a NPOM3BOACTBOTO Ha FOPUBO OT BOAOPACAH

CypoBuAT “HedT”’ OT BOAOPACAUN € MPOU3BEAEH B PA3/IMUYHM NMUIOTHN MaLLLA@bHN CbOPbKEHUS,
HO BBMPOCHLT JaAM BOAOPAC/NOBUTE rOpUBa MOraT [a Ce MPOU3BEXAAT B L0OCTaTbyHM
KO/MIMYEeCTBa, 3a Aa M3MEeCTAT CMUC/IEHO MeTPOJIHUTE ropusa, € bun B ronsama creneH
npeHebperHat. OrpaHNYeHMATa 38 NPOM3BOACTBO HA rOpMBa OT BOAOPAC/IM Tpabea Aa 6baaT
pa3bpaHun 1 agpecupaHm 3a 6baella Komepcuanmsaums.

FopvBaTa OT BOAOPAC/AM Ca CKbMMW CNPAMO NETPOIHUTE FOPMBA, HO TOBA MOXKeE Aa Ce NPOMEHMU.
3a cbkaneHue, nogobpeHa MKOHOMMKA HA NPOM3BOACTBOTO cama no cebe cu He cTura 3a
€KOJIOTMYHO YCTOMYMBO NMPOM3BOACTBO MM MaLlabHa ocbluecTBUMOCT. OCBEH APYrM KNHOYOBM
pecypcu, Npov3BOACTBOTO Ha anAroBM ropvBa WM3UCKBA W3TOYHMK Ha KOHUEHTPUpaH
BbIEPOAEH ANOKCUA,

HenocTMrbT Ha  KOHUEHTPUPaAH BBINEPOLEH [AMOKCUL € Hal-ronamaTta  npeyka 3a
NpPOM3BOACTBO Ha a/irOBM ropMBa B 3HAYMTeNeH Mawab. YCTOMYMBOCTTA Ha NPOM3BOACTBOTO
M3MCKBA pa3paboTBaHe Ha CNOCOBHOCT 33 MOYTU MBJAHO peuuKaMpaHe Ha ¢ocdopHUTe M
a30THUTE XPaAHUTE/IHU BeLLecTBa, HEOOXOAMMM 33 OTI/IEKAAHETO Ha BOLOPAC/M.

Mpu AOCTaTbYHO roNaM Mallab orpaHMYeHaTa HaIMYHOCT Ha cladKa Boaa b1 npeacTaBasBano
CEepPUO3HO OrpaHNYeHne 3a NPON3BOACTBOTO, 0PU NPU U3MON3BaHE HAa MOPCKM Bogopac/u. 3a
NnocTUraHe Ha HeTHO MOoNoMKWTeneH eHeprMeH 6anaHc ca HeobxoAMmMM npouecu 3a
Bb3CTaHOBABAHE Ha €Heprusa OT OCTaHanaTa pacTuTenHa 6uomaca cnef U3BANYAHETO Ha
MmacnoTo.

KpaTKOCpOYHMTE NepcrnekTMBM 3a LWMPOKO Pa3npoCTpaHEHO N3MNOA3BaHe Ha a/ir0BM ropuMBa He
Ca OKypa*aBallin, HO 3a HALWOBK NPUNITOKEHNA KaTO aBUALMOHHO rOpMBO MOXKe a € Bb3MOXXHO
B CpeZHOCpOYeH naaH. [eHeTUYHOTO 1 meTabonnMTHO MHXEeHEePCTBO Ha MUKpOBOAOpPac/InTe 3a
yBennvyaBaHe Ha ,CI,06MBa Ha ropnBo U yneCcHABaHe Ha Bb3CTaHOBABAHETO € 3a4b/IKUTE/IHO 34
KOmepcnanmnsaumaTta.

ObarocpoyHo BogopacauTe e TpabBa ga 6baaTt reHeTMYHo moanduumpaHn 3a nogobpeHa
doTOoCMHTETUYHA edeKTMBHOCT. BogopacimTe ca no-epeKTMBHM OT BUCLIMTE PACTeHWs MNpu
npeobpasyBaHETO Ha C/TbHYEBA CBET/IMHA B BMOXMMMYHa eHeprus (Stephenson et al., 2011).

3eneHMTe MMKPOBOAOPACAU CNOAENAT CblLUMA OCHOBEH GOTOCMHTETMYEH MeXaHN3bm KaTo C3
pacTteHunaTa. MakcumanHaTta poTocuHTeTUYHa edeKTUBHOCT Ha C3 pacTeHuATa nog, HopmasHa
atmocdepa ce oueHABa Ha 4,6% (Zhu et al., 2008), KoeTo 03HauaBa, Ye 4,6% OT CAbHUYEBaTa
eHeprusa ce npespblla B 6GUOMacoBa eHeprus.

Ha npakTuka roauwHata cpefHa epeKTUBHOCT pAaaKo Haasuwaga 2,4% (Zhu et al., 2008).
HanpoTus, 3a Bogopacau B oTkpuTta CO,-0boraTeHa KyaTypa roguiHaTta cpegHa epekTMBHOCT
HaaxBbpAsA 5%, a MaKCMMyMBT 3a AuBKM BUA0Be foctura 8,3% (Chisti, 2012).
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MHBECTULMNTE B EKONIOTUYHO YUCTO OTI/IEXKAAHe Ha BOAOPACIM MOraT Aa OCUNYPAT AOCTbN A0
NPOAYKTUBHU pecypcu 3a befHU U yA3BUMM XOPa, Y4acTUe HA KeHUTe B NMPOU3BOACTBOTO U
notpebneHMeTo Ha xpaHa, cB060AHO NpeanpUEMAYECTBO 3a Cb3aBaHe Ha JAOCTOMHM PabOTHM
MeCTa 33 MDbXEe U XKeHW, JIoKaseH MKOHOMMYECKM pacTeXX W oBnactaBaHe Ha beaHute u
YA3BUMM KPabpeXKHU 0BLLHOCTY.

B MOMEHTa aKBaKyATypuUTe C BOAOPAC/IM Ca NPEAUMHO KOHLEHTPUPAHW B a3MATCKU CTPaHMU, C
MWHMMAHA aKTUBHOCT gpyrage (Araujo et al., 2019; Araujo et al., 2021; Buschmann et al.,
2017; Hughes et al., 2012). OTrne)gaHeTo Ha BOAOPAC/IM B €BPOMENCKM BOAM MOXKE Aa
nomorHe Ha EC ga [OCTUrHe aMBULMO3HUTE CUM E€KONIOTUYHMU LLe/IN, KAaKTO Ca NMOCOYEeHU B
KOMMMIEKCHM MOAUTUKM KaTo EBponeiickata 3eneHa caenka (COM(2019) 640 final),
BbrnepogHa HeytpanHoct (EC, 2019), OT macata go macata (COM(2020) 381 final) m
npeacToAwmn 3aKoH 3a Bb3CTaHOBABaHe Ha npupogaTta (COM(2022) 304 final). B momeHTa
99% OT NPoOM3BOACTBOTO Ha Bogopacaun B EC pasumTa Ha fo6MB Ha AMBM NONYAALUKM, AOKATO
rnobanHo TeHaeHumMATa e obpaTtHa — 99% maBa oT akBakyntypu (Vazquez-Calderon et al,
2022).

B cBeTAMHaTa Ha Te3u cbobpaxkeHua EBponeiickata Komucusa (EK) HacbpyaBa OTrNeKAaHETO
Ha BoAopac/aM B Mopckute panoHn (COM(2021) 236 final). Bbnpeku ToBa dyHAaMEHTaNHUTE
3HaHWA 3a MOTeHUMaNa Ha Tasu AeHOCT B eBpOoneicKkuTe BOAM BCe olwe nunceat. Mpes
HoemBpu 2022 r. EK nogyepTa HAKOMIKO Npeamn3BMKaTesICTBA U NPensioKu AeNcTBUA, 33 Aa
HacbpuM asroBUs CEKTOP Aa CTaHe YCTOMYMB, YCTOMYMB U pereHepaTmseH, crnocobeH aa
3a[10BO/IM HapacTBaweTo TbpceHe B EC (EU Algae Initiative COM(2022) 592 final). Cpep,
KNoYoBUTE NPobBAemMM Ca BUCOKMTE MPOU3BOACTBEHW PA3XoAM M HUCKOTO MPOU3BOACTBO B
Mawab, NnopoaeHU OT /JIUMNCca HAa Hay4YHU MO3HaHWA 3a MOTeHUMana 3a pacTex B MOPCKUTE
palioHu Ha EC (Araujo et al., 2019; COM(2021) final; van den Burg et al., 2016).

KanauuteTsbT 3a OTrAexaaHe Ha BOLOPAC/M 3aBMCM OT €KOMOTMYHM GaKTopK, peryavpawm
TEeMNoBeTe Ha pacTe Ha pasAMyHUTE BMAOBE. 3a Aa Ce OUeHM MOoTEeHUMasbT Ha
aKBaKyATypuTE, € HeobX0AMMO AETalHO U3CeABaHe Ha eKOIOTMYHUTE XapaKTepPUCTUKM Ha
MOpcKuTe paioHn Ha EC. [lo HacToflwMs MOMEHT Npoy4YBaHWMATa 3a MOTeHuMana Ha
oTrNexAaHe Ha BOAOPAC/AM B eBPOMNenNCcKMTe BoaM ca orpaHnyeHn. OueHKa Ha noTeHumana 3a
aKBaKy/ATypu c Bogopac/iun 6ewe nssbplueHa no 150 km kpaiibpexkune B CKarepak Ha 3anagHoTo
Kpainbpeskue Ha LLBeuma (Thomas et al., 2019).

Cepusa OT Npoy4YBaHUA 3a NOTEHLMANA HA OTI/EeX4aHe Ha Bogopacau B bantuinicko mope 6axa
M3BbPLWEHN C W3MON3BaHE Ha MOAENNPaAHM EKONOTMYHM OaHHW, 338 Oa Ce W3UYUCAAT
NoTEeHUMANHUTE TEMMOBE Ha PacTeX U KanauuTeTn 3a NpemaxBaHe Ha XpaHUTE/IHN BelLecTBa
(Kotta et al., 2022). NogobeH noaxoa, 6asnpaH Ha mogenu, npeam Toea belle U3MN0/I3BaH, 3a
Aa ce wnaeHTMPUUMpPAT NOTEHUMANIHUTE EKOJIOTMYHU Bb3AENCTBMA OT CbLUECTBYBALUM
CbOPBKEHWUA 3a BOAOPACAN B XONaHACKM U 6puTaHckn Boam (TUDAV, 2020).

Bbnpeku ToBa Bce olWe AMMNCBAT KOMMIEKCHM oueHKM Ha EC mawab 3a noteHumana Ha
oTrnexaaHe Ha sogopacau. EC e MHBECTMpan 3HaUYMTENIHO B MOHUTOPWHT U U3CAeABaHus, 3a
Aa nopobpu pasbupaHeTo Ha EKONIOTMYHWUTE YCNOBMA B MOPCKUTE pPaloHM M TAXHaTa
WM3MEHUYMBOCT. Bbnpekn ToBa CbLUECTBYBALMTE OAHHM BCE Olle Ca HeAOoCTaTbyHM, 3a A3
NpPesoCTaBAT LAMOCTHA KAaPTMHA Ha MOPCKUTE EKOIOTMUYHU MPOMEHANBU (BKAIOYUTENHO
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e EAHO OT ocHOBHMTe orpaHMuyaBalum GakTopW 3a nasapa Ha MaKpoBogopacauTe ca
€KO/IOrMYHMTE NPean3BUKaTe/ICTBA, CBbP3aHM C OTFNEXAaHETO M 406nBaHeTO. Bbnpeku
noTeHuMaaHMTe NON3K, MHAYCTPUATA € NOAJ/IONKEHa Ha KPUTMKA 3apadm eKONMorMYHNUTE
cu Bb3geincTeua. Hanprvmep npekomepHUAT 406MB Ha AMBU MaKPOBOAOPACAN MOXKE A
aosegae po 3aryba Ha 61oNorMYHOTO pasHoobpasue.

e Cnopes OpraHusaumaTa MO XxpaHuUTe U 3emegenveTo okono 20% ot rnobanHoto
Nnpou13BOACTBO Ha BOAOPAC/AU MABa OT A0OMB Ha AMBM MONYAALMM, KOETO yBENUYaBa
NPUTECHEHNATA OTHOCHO YCTOMUYMBOCTTA M 34paBETO Ha ekocucTemuTe. HeyctoumsuTe
NPAKTUKN MOraT Aa HapywaT MOPCKUTe MecToobuTaHua 1 Aa NOBANAAT Ha MeCTHUTe
pnb0oN0BHM AENHOCTM, NOAKOMNABaNKM AbArOCPOYHATA XKM3HECNOCOOHOCT Ha CEKTOpaA Ha
MaKpoBoZopacauTe.

e [lpyr K/AOYOB OrpaHM4YaBaly GakTop € KOHKYPEHUMATa OT CUHTETUYHKU anTepHaTMeu. C
HapacTBaLLOTO TbpCeHe Ha BUONOTMYHU NPOAYKTU MHOTO MHAYCTPUM CbLLO U3CcnenBaT
CUHTETUYHM 3aMeCTUTE/IM Ha MaKpoBoZopacAuTe. Hanpumep B XpaHUTENHUA CEKTOP
HAKOW NPOWM3BOAMTENM NpeAnoyYUTaT NabopaTopHO NPOU3BEAEHU CbCTABKW, KOUTO
MoraT fJa WMUTMpaT CBOWCTBAaTa Ha ecTecTBeHUTe Bogopacau, 6e3 nda HocAT
NpUTECHEHWA 3a YCTOMYMBOCT.

e AHa/nM3bT No-rope MoKasea, Ye Typumsa ce HyXAae OT cTpaTernyecka KapTa, KOATo Aa
CbyeTae CUIHUTE CU CTPaHWU C r10banHUTe Bb3MOMKHOCTU. CEKTOpbT MOXKe ga ce
paspacHe upe3 ycTOWYMBM MeTogM Kato IMTA, KaTo M3Mon3Ba CblyeCTBYBalaTa
MHPPACTPYKTYpa Ha akBaKy/ATypuTe, U Aa NPeofosiee pasxoaHuTe Npean3BUMKaTeNCTBa,
bOKycMpaliku ce BbpXy NPOAYKTU C BUCOKO KayecTBo.

4.2. MpuHoC Ha oTrnexaaHeTto Ha MaKposogopacau

C HapacTBaLLOTO YOBELWKO HaceneHue MocTuraHeTo Ha Llennte 3a ycToumMBOTO pas3BuTMe
(LLCAO) Ha OOH HaBpeme m B Malwab, M ocurypsaBaHETO Ha HeobxoaAnmMUTe TpaHCHOPMALMOHHHM
NPOMEHU M3UCKBA HOBM cTpaTernm. OcobeHO e Heobxoaumo fa ce UAeHTUGUUMPAT HOBM
6M0N0rMYHM pecypcK, KOMTO MOraT Aa ce OTFNEXKAAT YCTOMUMBO C MMHUMA/IHU U3UCKBAHUA 3a
3emefZencka 3ems, BoJa M eHeprusa; KOUTO noanomaraT HEeTHOTO MNpOM3BOACTBO Ha
3[paBOC/NOBHA XPaHa 3a XOpa M XXUBOTHM, OTF/IEXK4aHa Ha CyLlla U B MOPETO; KOUTO NOAKpenaT
YCTOMUMBA U peHTabuIHa eHeprus; n KOMTO OCUrypsaBaT eKONOrMYHO 6e3BpesHU, YCTONYMBU
MaTepuanu, KaTo CbLLIEBPEMEHHO Cb34aBaT MONOMKUTENHU edeKTU Bbpxy OMONOrMYHOTO
pa3Hoobpasue 1 oKosHaTa cpesa.

OTrnexpaHeTo Ha MOPCKM BOAOPAC/IM € YCTOMYMB METOA HA aKBAKYATYpPU, KOWTO MOXKe
3HaYMTeNHO Aa gonpuHece 3a nocturaHeTo Ha LUCA. To uma noTeHuman ga agpecupa uenm,
CBbP3aHM C MU3KOpeHABaHe Ha 6eAHOCTTa, XPaHWUTENHA CUFYPHOCT, AelCTBMA cpeLly
KAMMATUYHUTE NPOMEHM, KAKTO U yCTOMYMBO noTpebaeHne n nponssoactso. OTraexaaHeTo
Ha BOAOPAC/IM FEeHepupa MHOXKECTBO €KOCUCTEMHWU YCAYrn, KOUMTO NpPefoCTaBAT AUPEKTHU
NnoA3u 3a Hanpeabka Ha pegmua LCA.
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UHTerpauma B CENCKOCTOMAHCKMA CeKTop: HapacTBawwmrte LUeHUM Ha ToposeTe U
TeHAEHUMUTE KbM OPraHUYHO 3emenenme Cb3aaBaT Bb3MOXKHOCT 3a JIOKaNeH nasap Ha
b6uoTopoBe M BuocTMmynaTopu Ha 6asata Ha makposogopacau (Mersin University IT
Department, 2024).

[ObprKaBHUTE MHULMATMBU 33 HaCbpYaBaHe Ha YCTOMYMBUTE aKBAKYATYPU U YpaBieHUe
Ha MOPCKUTE pecypcu CbLLO NOAKPENAT Nasapa Ha MakposogopacauTte. Mpes3 2021 r. EC
cTaptupa crpaterns ,,CMHA MKOHOMMKA“, HacoyeHa KbM MOAKPena Ha YCTOMYMBOTO
M3MO0N3BaHE HA OKEAHCKUTE Pecypcu M HaCbpyaBaHe Ha OTIIeXAaHeTO Ha BOAOPaACaM.
Ta3n MHMUMATUBA CbOTBETCTBA HA uenTa Ha EC 3a nocTuraHe Ha KPbroBa MKOHOMMKA U
CTUMY/IMPA UHBECTULIMUTE B MAKPOBOAOPACAMTE.

OcBeH TOBa CcTpaHKU KaTo lOxHa Kopesa u AnoHuA ca BbBeaM perynaumm, Nnogxkpensawm
£obuea 1 npepaboTkaTa Ha BOAOPACAN, NPU3HABaMKM NOTEHLMANA UM 33 XpPaHUTEIHA
CUTYPHOCT U CMNPaBsiHe C eKONIOTUYHM Npean3BUKaTe/CTBa.

MHBECTMLUMNTE B HAyYHW M3CNefBaHWMA M Pa3paboTKM 33 MHOBATUBHWU TEXHWKM Ha
oTrnexaaHe M npepaboTka nosuwasaT epeKTUBHOCTTA Ha MNPOM3BOACTBOTO Ha
MaKpoBOZOpac/v. MHOBALMKN B aKBaKy/ITypuTe — KaTo aBTOMaTU3MpPaHM CUCTEMM 3a
npubupaHe W HanpeAHaNo yMpaBNeHUE HA XPaHWUTEe/IHUTe BellecTBa — MpPaBAT
OTINIEKAAHETO Ha MAKpPOBOZOPACAM MO-YCTOMYMBO M AOXOAHO. TOBa Cb3gaBa HOBM
Bb3MOXKHOCTU 33 NPOU3BOANUTENNTE U JOMNPUHACA 33 Pa3pacTBaHETo Ha Nasapa.

3annaxu
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3aM'prﬂBaHe Ha OKOJIHaTa cpeaa: BoaHOTO 3ambpcABaHe OT MPOMULLIEHN OTNAAbLUM
yBe/in4yaBa pasxoauTte 3a OTriexagaHe Ha MaKpoBOo4opaCin U HeratTMuBHO B/iMAE Ha
Ka4yeCTBOTO Ha NMPOAYKTUTE.

KOHKypeHUMA OT CUMHTETUYHU aNnTepHaTUBMU: B HAKOM CEKTOopu npennoymMTaHeTo Ha
na6opaTopHo npounssegeHn CUHTETUYHU CbCTaBKKU MNpen nNpPoAyKTU Ha 6aszata Ha
MaKpoBoOAopacau npeacrtassiAaBa NnoTeHUMasHa 3ansiaxa.

PUCK OT HeycTOMUMBO A06MBaHe: HEKOHTPOAMPAHOTO MM NpeKomepHo AobuBaHe Ha
AVBU BOJOPAcAM MOXKe Aa posefe A0 3aryba Ha 6MONOrMYHOTO pasHoobpasue U
Aerpagaumn Ha ekocucTemuTe.

PerynatopHute npeausBMKaTeNCcTBA CbLO MNOMPEeYBaT Ha pacTexka Ha nasapa.
PasnnyHWUTE CTPaHM MMaT Pas/nYHM perynaumm oTHOCHO AobuBa M npepaboTkaTa Ha
MaKpOBOAOPAC/M, KOETO MOXKE A3 YCNOXKHU MeKAyHapoaHaTa Tbproeua. Hanpumep B
EBponeickua cblo3 cTpory npasuaa no Aupektusa ,,PamKoBa cTpaTerna 3a mopeto”
LenaT ga rapaHTMpaT yCTOMYMBOTO M3MON3BaHe Ha MOPCKMTE pecypcu.

CbOoTBETCTBMETO C Te3M perynauum MoXKe [a € PasxogHo M BPEMEEeMKo 3a
npoussoguTenute. Pasxoaute, CBbP3aHM C M3MbAHEHNETO Ha Te3W CTaHAAPTH, MoraT Aa
nonpeyat Ha MasKMTe KOMNaHUK 43 HaBAA3aT Ha Nasapa M No TO3M HauMH Aa orpaHMyaT
06LW0TO pa3BUTUE Ha CEKTOpA.
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2024).

HU KaTo YaHaKKase, KOMTO MMaT XapaKTepPHU Pa3/IMKM B coneHocTtTa (Scispace.com,

HanpegHan ceKkTtop Ha aKBakyntypurte: CbliecTByBallaTa M 6bp30 pasBuBalla ce
MHOPACTPYKTYPa Ha aKBaKyATypuUTe OCUrypsBa CO/IMAHA OCHOBAa 3a WMHTErpupaHo
oTrnexaHe Ha makposogopacau (IMTA) (TUDAV, 2020).

AKagemunyeH W WHCTUTYLMOHANEH WHTepec: TeKywuTe [eWHOCTM CBbP3aHU C
MaKpoBOAOpPaC/M B YHUBEPCUTETU U  UHCTUTYUMW KaTo MUWHUCTEPCTBOTO Ha
3emefleNMeTo U ropckoTO CTOMAHCTBO, KaKTO U OPraHU3MpaHuTe cemuHapw, NoKassar
CbluecTByBaLla 6a3a OT 3HaHUA U MHTepec KbM cekTopa (Mersin University Department
of Information Technologies, 2020).

MMNOPTHO-U3HOCHUTE AMHAMWMKM Ha MaKpPOBOAOPAC/MUTE CbLLO Ca BaKHWU aKTopw.
fonemn npoussoamtenn kato Kutain, MHaoHesmns u HOxHa Kopea goctasaT rosemu
KO/IM4ecTBa MaKpoBOAOpacaM Ha nasapute B CesepHa AmepunKka u Espona.

Mpe3 2020 r. rnobanHaTa CTOMHOCT HAa U3HOCA Ha MOPCKM Bogopacaun bewe okono 11
MWIMApAa WATCKM 0,0/1apa, KaTo 3HAaYMTEe/IHa YacT OT TOBa M/Ba OT a3MaTCKu cTpaHu. C
HapacTBalLMA TbPCEHe Ha NPOAYKTM Ha ba3aTa Ha BOAOPACAM HA 3anNafHUTE Nasapu Tesn
CTPaHW yBe/IMYaBaT NMPOU3BOACTBEHUTE CU MOLLHOCTM, KOETO BOAM A0 OOMbJHUTENEH
pacTex Ha usHoca.

Cnabu ctpaHu

Jlunca Ha KomepcranHoO NPOMU3BOACTBO: Bbnpekn akageMnyH1Te U NMUIOTHU NPOEKTH,
MalLabHOTO KOMepCHaNHO OTINEeXKAaHE HAa MaKPOBOAOPAC/M BCE OLLE He e 3anoYHao
B Typuma.

BMCOKM pasxoau U nunca Ha UHPPACTPYKTYpa: BUCOKUTE pa3xoaum 3a OTriexaaHe u
eKkcnioatauua ca rnobaneH npobnem M nNpeacTaBnaBaT bapuepa 3a HaBAM3aHe Ha
cekTopa B Typumsa. MHopacTpyKTypata u 0bopynBaHeTo, HeobxoaMmMM 3a MalabHu
MOPCKM depmm, BCe OLLE He Ca PasnpoCcTPaHeHM.

Jvunca Ha cneunduyHa NpaBHa pamKa: Bbnpeku obliaTta perynauns Ha akBakyaTypure,
OTCHCTBMETO Ha MOSMTUKM, CNeunmduyHM 3a OTINEXKAAHETO Ha MaKpPOBOAOPACU M
npegHasHayYeHn 4a ro CTUMy/MpPaT, MOXKe Aa Nonpedn Ha 6bP3maA pacTexk Ha CeKTopa.

Bb3morkHOCTU

HapactBalo rno6anHo TbpceHe Ha nasapa: bbp3o HapacTBaloTO rNobanHO TbpceHe
Ha NPOAYKTM Ha ba3aTa Ha MAaKPOBOAOPACAM — KaTo XPaHM, IEKApPCTBa U KO3METUKa —
Cb3JaBa 3HauuTesleH NOTeHuman 3a usHoc 3a Typuua (Seaweed Market Share and
Statistics, 2024).

CUHMAT MKOHOMMYECKM pacTeXX U MHBECTULMM, POKYCMPaAHM BbPXYy YCTOMYMUBOCT:
MPMHOCHT Ha CEKTOPa KbM CMEKYaBaHe Ha KAMMaTUYHWUTE NPOMEHU (CMH Bbraepos) u
Bb3CTaHOBABAHE Ha OKOJIHAaTa cpesa NPWB/MYA HOBU CPeACTBa U MHBECTUTOPU, KOUTO
cbyeTaBaT GMHAHCOBU AOXOAM C EKONIOTUYHO Bb3aeincTBMe.
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e HeacHoTM B nasapa W TbpceHeto — Ocb3HaBaHeTo cpes noTpebutenuTe,
WMHAOYCTPMANHOTO TbpceHe, AOCTaBKUTE Ha CYyPOBMHM M IOTUCTUKATA BCE OLLE He Ca ACHO
YCTaHOBEHW; HE3aBUCMMO OT UeneBaTa KaTeropusa NpPOAyKTU (XpaHa, KO3METMKa,
3emegenue, pypax, buomartepumanu), Bce owe TpAbBa A4a ce U3rpaam coamaHa nasapHa
cTpatervs.

e YMeHMA M Aunca Ha 3HaHua — OrpaHuyeH MeXKAyHapoAeH OMnWT, Bb3MOMKHOCTU 3a
TpaHchep Ha TEXHO/I0TMK, 3aM03HaBaHE CbC HALMOHAIHW/MeXAYHaPOAHN CTaHAAPTM U
MeToAM 33 KOHTPOJI Ha KauecTBoTo.

4.1.3. UHBeCcTULMOHEH U NpeanpuemayYecku noteHuman 8 Typuma

B Typuua MHBECTUMLMMTE B OTIIEKAAHETO Ha BOAOPAC/AM UM CEKTOPA HAa MOPCKUTE BOAOPACAU
ca Habpanu cKopocT npe3 nocnefHuTe roavHU. B To3n cekTop HapacTBa 6poAT Ha
NPOU3BOACTBEHMTE 06EKTU 1 Ha UHMLMATUBKTE, paboTely B Ta3un 061aCT, KOMTO HACKOPO ca
3acMAMAN AeMHOCTTa CUM U NOAKPEneHU OT MPUBIEYEHOTO YYXKAECTPAaHHO GUMHAHCMpaHe ca
3aMoyYHaIm AeMHOCTU, HACOYEHU KbM Pas/IMYHN UHAYCTPUM,

Ta6nuua 5: Knrouosu ctapTupalum npeanpuatia 3a Makposogopacau B Typuus

Puck OnucaHue

basupaHo B Typuma npegnpuAtTve, MPOU3BENKOALLO
E€KCTPaKTU OT MOPCKM Bogopacan. KomnaHuATa

SeaWean
nogyeptaBa ambuumATa CM A3 Ce MpeBbpHe B
»KaHaAMAaT 3a rnobanHo AnpepcTeo”.
Buomatepran CbC CbAbpXKaHME Ha  MOPCKK
BOAOpPACAU 3a Ce/ICKOCTOMaHCKM NOKpUTUA:
Palgae

pa3paboTBaHe Ha NPOTOTUM Ha NPOAYKT Ha 6as3aTa Ha
BOAOPACAN.

pagnHaTa Ha Kubenae eaHOoBpeMEeHHO AO0CTaBYUK Ha

FpaguHata Ha Kubena
TEXHONIOTMW U JOCTAaBYMK Ha NPOAYKTM Ha nasapa.

B Typuus, B o6nactta Ha Makposogopaciute / MopckuTe Bogopacan / BuotexHonormmute ¢
BOZ0PACAU:

o TeKywn BB3MOXKHOCTU: [peaymcTBa KaTo NPUMPOAHU pecypcu, KAMMAT, HaydyHa
MHPPACTPYKTYPa M NOCOKa Ha NyBANYHMTE NONUTUKM, HACOYEHWN KbM YCTOMYMBOCT.

e TeKywu nponyckn: O6em Ha MHBECTUUMUTE, TEXHONOTMYeH KanauuTteT, Mallab,
perynatopHa ACHOTa W AOKa3aTe/ICTBa 3a Na3apeH MHTepec 1 bUsHec moaen.

e Bb3MOXHU pPonu 3a MbpPBMU UHBeCTUTOPK: [bpaBHU MHCTUTYUMM (Hanp. TUBITAK),
YaCTHW KanuTanu oT UHBECTUTOPU, GOKYCMPAHM BbPXY YCTOMYMBOCT, U MHAYCTPUANHMU
NapTHbOPCTBA (KO3METUKA, CEICKO CTOMAHCTBO, XPaHUTENHA NPOMULLNEHOCT).

CUNHKU CTpaHU

o [eorpadcKo M eKoNOrMYyHO pasHoobpasue: Typuua e B M3rogHa nosuuMa 3a
OTINeXAaHe Ha MakpoBoZopac/aM baarogapeHme Ha PasIMiHUTE MOPCKU EKOCUCTEMM U
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YACT IV

Bb3MOXHOCTU, NPENOPBKU U OLLeHKA

4.1. CtpaTternyecku Bb3aMoXKHoCTH 3a Typuua u SWOT aHanus

4.1.1. Cunum cTpaHu / BbamoXKHOCTH

O6wupHo Kpanbpexne n buonoryHo pasHoobpasme — KpalibperkuaTta Ha Ereiicko,
CpeanzemHo M YepHO mope OcCUrypsBaT COAMAHA OCHOBA 3a ObWTaBaHe Ha LWMPOK
CMEeKTbp OT BOAOPAC/IM/MaKpOBOLOPACAH.

Knmmat u npupoaHu ycnosusa — [oOCTbMbT A0 CONEHOBOAHA Cpeda, C/bHYEBOTO
06/1buBaHe M NOAXOAALLMTE TEMMNEPATYPHU PEXMMU Cb3aasaT 6aaronpuATHN yCaosus
3a 61010rMYHO NPOU3BOACTBO.

CobluecTByBall, OMOTEXHONOMMYEH M aKaAeMUYeH NoTeHUMan — YHUBepcUTeTUTe
pasnonaraT CbC CbOTBETHU KaTedpu (buonorvsa, mopcka buonorus, 6uortexHonormm),
nabopaTopun 1 aencTBaLLyM U3CNeL0BaATENICKM NPOEKTHU.

MoBuWwaBaly ce MHTepec M obLiecTBEHO OCb3HaBaHe — Pa3bupaHeTo 3a MOPCKOTO
3aMbpcABaHE, MMKpPOMIAacTMacuTe M YCTOMYMBOCTTA HAPAcTBa, a HaApaTMBM KaTo
,npepaboTka Ha Bogopac/IMTe B UKOHOMMWYECKM MNaaH" cTaBaT BCe MNO-NONyAspHU.

EKocucTeMa 3a nNpeAnpuemayectso M rpaHToBu cxemn — UHCTUTYUMm Kato TUBITAK,
PervoHanHute areHumMnM 3a passutve U MUHUCTEPCTBOTO HA WHAYCTpUATA W
TEXHONIOTMUTE MPOABABAT HAPACTBALL, WMHTEpPeC KbM MoAKpena 3a u3cneaBaHus,
pa3BUTUE U YCTONYMBU TEXHOIOTUMN.

4.1.2. Cnaboctn n KNYoBU orpaHuudeHus. CTPYKTypHU 6apuepu

OrpaHMyYeHn MHBECTULMM M NpobaemMu C NbPBOHAYANHOTO ¢GUHAHCMpaHe — Wma
orpaHuMyeHa BMAMMOCT OTHOCHO Ha/IMYMETO Ha CPAaBHUMM MHBECTUUMOHHM C/lyyYaum 3a
cTapTbnu, GOKyCUpaHu BbPXY BoZopacau, B Typuma cnpsamo YyyKbuHa. HabnogasaHute
MHULMATUBK Ca NPEAMMHO Ha eTan Ha NPOTOTUM UM OCTaBaT MasiKM Mo mMalab.

MponssoacTBeHN pa3xoam M Annca Ha edJEKT oT Mau.|,a6a — M3xoanTe OT NpOTOTMNU U
6brvomacosm peweHnAa 0bMKHOBEHO ca CKbNu,; MaLLI,aGVIpaHETO € OrpaHun4yeHO OT
BUCOKUTE pa3xoau 3a npepa60TKa, cyweHe n goctoun Ao I'Ia3apa//lOFVICTVIKa.

TexXHONOTMYHN U MHPPACTPYKTYPHM NPONYCcKM — ONUTBLT OCTaBa OrPaHUYEH B KAOYOBU
0bNacT KaTo KOHTPOAMUPAHM CUCTEMW 3a OTrexaaHe (opWwopHM U KpanbpekHu),
TEXHO/IOTMM 32 eKCTPAKLMA U CTaHA4APTM 33 Ka4ecTBo.

PerynatopHa M paspewuTesHa HecurypHocT — Perynauumte moraTt ga ca Abaru 1
bparmeHTUpPaHKW, BKAOUYUTENHO PA3pPELUNTENHM 33 MOPCKM NOWM, Npoueaypu 3a
OuEeHKa Ha Bb3AENCTBMETO BbLPXY OKOAHATa cpeja, MpaBuMna 3a 3aWmTa Ha
610N0rMYHOTO pasHoobpasmne 1 aBTopusaLmMm 3a 3non3BaHe/cbbupaHe.
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Tasu BapuabuaHOCT nofyepTaBa BaXKHOCTTA Ha w3bopa Ha noaxodawm BuAoBe 3a
BMOMOHUTOPUHT, TbA KaTo Pa3/IMYHUTE MAKPOBOLOPACAM NPOABABAT PA3INYHA aPUHUTET KbM
KOHKpeTHn meTanu (Bat et al., 2009).

Mo-noapobHUAT aHAaNM3 Ha Te3M KOHCTaTauMM nomara fAa Ce M3ACHU MPOCTPAHCTBEHOTO
pasnpegeseHne Ha 3ambpcuTennte U ePpeKTUBHOCTTA Ha BCEKM BMA KaTo BuomHamKaTop 3a
KOHKPETHW TEXKKN METan, KaTo NO TO3U HaUYMH AOMNPUHACA 33 NO-HIOAHCMPAHO pa3bupaHe Ha
MoOZe/ITe Ha 3aMbpcsABaHe MO IOXKHOTO Kpanbpexune Ha YepHo mope. Tasu cpaBHUTENHA
OUEHKa noa4yepTaBa HeobxoOMMOCTTa [Ja ce OoTyuMTaT crneumduyHUMTE 3a BCEKU BUSA
CbobpaXKeHUs B MporpammTe 3a BUOMOHUTOPUHT, Tbil KAaTO Pas/IMYHUTE MAKpPOBOAOPAC/U
MoOraT ga NpoABABaT pasnMyeH apuHUTET KbM BMOaKyMynaums Ha pasnnyHm metanm (Rakib et
al., 2021).

Ba)KHO e CbLL0 Aa ce oTHenexu, Ye pakTopu Ha OKOJIHATA cpesia KaTo TemnepaTtypa v CONeHOCT
mMmorat Aga noBJAUAAT 3HAYUTE/IHO Ha CTeneHTa Ha 6M03KYMynaLI,VIH Ha TeXKU MeTan B
MakpoBogopacaute (Signa et al., 2020). OcBeH ToBa MOPPODM3NONOTMYHUTE XapPaKTEPUCTUKM
KaTo MOBBbPXHOCT M TeMMNoBe Ha pacTe, MoraT [a MWrpasT no-pellaBalia poss B
6MOoaKyMynaumMATa Ha MeTann OTKOJIKOTO CamMo UAEHTUYHOCTTa Ha Buaa (Rakib et al., 2021).
OcBeH ToBa KOMOWHMpaHUTE edeKT Ha Te3n OUIMKOXMMUYHW U BUonornyHn daktopm
M3MCKBAT NO-HaTaTbLUHW U3CNefBaHusA, 3a Aa ce pasbepe no-gobpe TAXHOTO B3aMmoaencTeme
BbPXY YCBOABAHETO M 3a4bPrKAHETO Ha MeTa/IM B MOPCKUTE MaKPOBOLOPAC/M, KAaTo MO TO3U
HauMH ce noJobpM TAXHATA MNOJME3HOCT KAaTo HageXaHu OuouHAMKaTopu. bbaelwmTe
uscnenBaHusa Tpabea Aa ce GOKyCMPaT BbPXY KOHTPOIMPAHN EKCNePUMEHTAIHU YCI0BUS, 33
[a ce 130/mpaT eHeKkTUTe Ha OTAEHUTE NMPOMEH/IMBM Ha OKOJIHATa CPesa U XapaKTepUCTUKM
Ha BOZOpPac/MTe BbpXy HAaTPYNBAHETO Ha MeTau.

3.3.3. bano mope (Pycusa)

3anmebT Konsuua B 3aimBa KaHganakwa e HeoCTaTbYyHO Npoy4veHa obnact Ha bano mope.
TepeHHUTe npoy4yBaHMA H6sxa nposeaeHn mexay 15 n 21 toam 2016 r. B MexXaynpuIMBHaTa U
noAnpuaMBHaTa 30Ha (C NOMOLWTA Ha BoAoNa3HO obopyaBaHe). O6Wo Haxa perncTpupaHu
netaeceTt BuAa makposogopacau: 9 Chlorophyta, 18 Phaeophyceae v 23 Rhodophyta; 6sxa
OOKNaABaHW MbpBUTE perucTpaumnmn Ha Choreocolax polysiphoniae v Coccotylus hartzii 8 3anvBa
Kanpanakwa (Mikhaylova et al., 2017).

30HaTa Ha YepBeEHMTE BOAOPACAN Cce NpPocTupa oT 7 m go 17-18 m abnboymHa, KbaeTto bsaxa
n3cnenBaHN MOAEANTE HA 30HMpPAHE C FoAsSMO pasHoobpasune u dutoueHosute. O6LLHOCTTA
Odonthalia dentata (7-8 m) Bkmousa 31 Buaa Bogopacau (6nomaca 282,1 + 37,6 r/m?;
BMCOYMHA Ha pacTutenHoctta 20 cm), Kato Coccotylus truncatus v Polysiphonia stricta ca
cybaommHaHTHU. O6wHocTtTa C. truncatus (8-9 go 11-12 m) Bkatousa 35 Buaa (157,4 + 92,2
g/m?; BucoumHa 10 cm). O6wHoctTa C. truncatus—P. rubens (11-12 no 14-15 m) sBkatouBa 26
Buaa (41,9 + 1,1 g/m?; BucoumHa 5-6 cm), ¢ Euthora cristata KaTo BTOPUYHO AOMUHUPALL, BUA,
orpaHuMyeH 6poi YepBeHW KOPTUKA/IHWM BapOBMKOBM BOAOPACAM ce cpewaT Ha 15-18 m.
3anucaHu ca 32 BuMAa ennuoUTHU BOLOPACAU; BTOPUYHUTE MPUKPENBAHMA KbM U3NpPaBeEHUTE
NnucTa Ha P. stricta npegnonarat cneumMduyHa aganTauma 3a 3akpensaHe, a C. truncatus moxe
Aa e Bua, 0bpasysall, KOHCOPLUUYM B fl0/IHATA GOTOCUMHTETMYHA 30HA, Tbil KaTo BKomacaTa Ha
ennduTnTEe MoKe fa b6bae cpaBHMMA c BUoMacaTa Ha BeHTOCHUTE BOAOPACAM.
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3arpuKeHocTTa OTHOCHO 3aMbPCABAHETO C MUKPOENEMEHTM B MOpPCKaTa Cpesa e LUMPOKO
pasnpocTpaHeHa OT JeceTunetus, ocobeHo nopagy ¢akTa, Ye YOBEeLKUTe [eNHOCTU
BK/IIOUYUTENTHO TYPU3MDBT, MOTaT A3 OTAENAT 3HAUYMTEIHN KOIMYECcTBa TOKCUYHKU meTanun (Bat et
al., 2009), KoeTo NpeamM3BMKBa 3arpuskeHocT cpepg obuwectBoto (Signa et al., 2020). Tesu
3aMbPCUTENIM NPOMIXOXKAALLM OT MPOMMULLIEHM NPOLLECU, CENCKOCTOMAHCKU OTNAAbYHN BOAM
M FPagCcKM OTNagbyHM BOAM HapyllaBaT KPEXKOTO paBHOBECME Ha eKocucTemaTa Ha YepHo
mope (Bat et al., 2018) 1 npeacTaBnABaAT 3HAaUMTENIEH PUCK KAKTO 3a MOpPCKaTa b1oTa, Taka M 3a
yoBewkKoTo 3apaBe (Bat & Arici, 2018). YepHo mMope nosy4vyaBa 3HAYUMTENIHW KOAMYEeCcTBa
3aMbpcABaHe OT CyLlaTa, NpeAnMHO Ype3 peknTe. OCBEH TOBa 3aMbPCABAHETO Ce FeHepupa no
KpanbperKMeTo oT MOPCKMUA TPAHCNOPT, NPOMULLNEHNTE AENHOCTU U U3TUYAHETO Ha OBLLMHCKM
oTnaabyHu Bogu (Bat et al., 2018). CnepoBaTenHo NpoyyBaHWUATA 3a BUOMOHUTOPUHT C
n3no/si3BaHe Ha makpoBogopacan Kato Ulva u Gongolaria (no-paHo Cystoseira spp.) ca ot
CbLLLECTBEHO 3Ha4YeHMe 3a OLEeHKa Ha CTeneHTa Ha Broakymynauma Ha TEXKM meTaam (Bat et
al., 2021; Nunes et al., 2023) 1 3a pa3bupaHe Ha CBbpP3aHMTE C TOBA EKOJIOTMYHU Bb34ENCTBUA
B TO3M yyBcTBMTeNeH pernoH (Neshovska et al., 2021; Rakib et al., 2021).

MHoOrobpoH1 npoy4yBaHMA ca [OKas3anuM eQdeKTMBHOCTTAa Ha MaKpPOBOAOPAC/INTE KATo
HaZeXaHW BMOMHAMKATOPU Ha 3aMbpCABAHE C TEXKM MeTanu, bnarogapeHue Ha TAXHaTa
HenoABW»KHa NPUPoAa U BUCOKa cnocobHOCT 3a buoakymynauus (Bat et al., 2021; Rakib et al.,
2021). Tasu xapakTepucTUKa NO3BOJIABA Ha MaKpoBogopaciute Ja oTpassBaT
KOHLIeHTPaLMUTE Ha TEXKW MeTasiM B OKOJIHATa BOAHA Cpeaa 32 MPOAb/IKUTENIHU Nepuoau,
KOETO ' NpPaBu LeHHM MHCTPYMEHTM 33 MOHUTOPUHI Ha OKoAHaTa cpeaa (Rakib et al., 2021).
Mo-cneumnanHo, KadaBMTe MaKpoBOJOPaC/M NpPoABABAT BMCOKA COpPOLMOHHA CnocobHOCT,
KOETO MM MO3BOJIABA A2 MHTErPMPaT U KOHLEHTPMPAT 3HAUUTENHN KOIMYECTBA OT OKOJIHUTE
3aMbpCcUTENN, KOETO M NpaBuM OCOBEHO MOJIe3HWM 3a Mpoc/efsBaHe Ha 3aMbPCABAHETO C
meTanu (Aboal et al., 2022). To3u npouec Ha Broakymynauma ce 3aaBUKBa OT GU3NONOTUYHU
MeXaHMU3MM, KOUTO YNEeCHABAT YCBOABAHETO U 3a4bPKAHETO HAa METANN OT BOAHUA CTbAO f0pK
Npyu HUCKM KOHUEHTpauMn B OKoNHaTa cpeda (Bat et al., 2021; Nunes et al., 2023).
CnepoBaTteniHO, aHaZIM3NPAHETO Ha KOHUEHTPaUMnTe Ha MeTann B Te3n OPraHM3mMmM MoXKe aa
npesocTaBu TOYHA NpeactaBa 3a 6MOLOCTLNHOCTTA HA 3aMbPCUTENINTE U €KONOTUYHOTO UM
Bb3aencTeMe B MOpPCKMTe ekocuctemm (Aboal et al., 2022).

PoabT Ulva B 4acTHOCT, € U3BECTEH C U3K/OYMUTENIHATA CU CNMOCOBHOCT Aa aKymMy/iMpa 0/10BO
KaTo ro KOHLEeHTPUpa A0 XMAaaa NbTi NoBeYe OT OKOIHATa cpesa, KoeTo noayepTaBa HerosaTa
nosesHocCT Kato 6buomHamkaTop 3a To3n metan (Filippini et al., 2020). OT apyra cTpaHa,
Cystoseira spp. ca NoKasasn NPOMeHIMBa CMOCOBHOCT 3a BUOAKYMYNALLMA Ha TEXKKU MEeTanu,
noB/aMAHa OT GAKTOPM KATO XMAPOANHAMMYHMN YCNOBUA U HannumeTo Ha ennouTn (Nunes et
al.,, 2023). MexayBuaoBaTa BapnabuaHOCT B HAaTPYNBaAHETO Ha TEXKM METAAU B Pas/IMYHU
TAKCOHU Ha MakpoBogopacaute, BkAtountenHo Chlorophyta n Phaeophyta, gonbaHuTtenHo
YCNOXHABA MPEKUTE CPABHEHMA U M3UCKBA cneumMdUUHM 3a BCEKM BUA aHAAM3W, 33 Aa ce
OTpa3u TOYHO 3aMbpPCsABAHETO Ha OKoNHaTa cpeaa (Peng et al., 2022; Nunes et al., 2023).
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TonnoBogHUTE CPEeaU3EMHOMOPCKU U TPOMUYECKU 3€/1eEHNM U YepBEHW MaAKpPOBOAOPACU
(Hanpumep Ceramium, Polysiphonia, Laurencia, Ulva n Chaetomorpha) n kadsasu sogopacau
(Hanpumep Sargassum u Cystoseira) ca OCHOBHUTE WHBA3MBHM TAaKCOHU. [lHEC HAN-TONAMOTO
BMA0BO pa3sHoobpasue ce HabaogaBa no Kpalrbpexmeto Ha Kpum m Typuma Ha YepHo mope,
KaTo CMUCHKBT C BUAOBE 3a TYPCKOTO Kpalibpekue ce pasimiyaBa 3HAaYUTENHO OT BCUYKU ApYyTU
NpoOy4yeHU pervMoHn Ha YepHo mope. Bogopacnute, MpuHag/ieXaly KbM TOMJOBOAHMA
KOMMAeKc, oTbennsaxa Hali-CUHO yBemyeHue B YepHo mope npes 90-Te u 2000-Te roguHu;
AOMUHMPAT BUAOBE OT HOPEaNHO-TPOMMYECKM U CyBTpOnNUYeckn npomusxos,. 3a pasavka ot
TOBa, NoA06Ha TeHAeHUMA He e HabatoaasaHa B A30BCKO Mope Man Kacnuincko mope, Bbnpeku
ye € perucTpupaHo paswupsBaHe Ha MeCcTOoObWTaHMATa Ha 3e/eHuTe BOAOPAcIM B
CO/JIEHOBOAHW BacenHu.

YepHo mope e nony-usonupaHo ot CpeanseMHOMOPCKUS COMEHOBOAEH baceitH, umATo
XMAPONOTNA N KOHLEHTPaUMM Ha ¢pUToBeHTOC ce pasnnyaBaTt OT Te3u Ha Apyrute mMopeTa B
CbLUMA pervoH. TOKCUYHUTE e/IEMEHTU Ce MPEHACAT Ypes3 3aMbpPCUTENIM BbB Bb3AyXa, PEKM,
HedTEHO 3amMbpCABAHE WU OUPEKTHO M3XBbP/AHE Ha MPOMMLLAEHU OTNALbLM B MOPETO.
MuKpoesieMeHTUTE ce NPeHacAT OT MOPCKUTE TeYeHUs, NPoM3XoxKaawm oT [yHas v apyru
pekun. EKonormyHuTe ycnoBus B KpanbperkHUTe panoHn ca MHOTo pa3HOObpasHM, KOeTo BOAM
[l0 BapupaHe Ha KOHLEHTPALMUTe Ha eleMEHTM B BOAOPAC/IMTE B 3aBUCMMOCT OT MHOMECTBO
baKTOpK, BKAOYUTENHO BUA, TeOrpadCKO MECTOMO/IOKEHNE U CE30H.

3eNeHNTe MaKpOBOZOPAC/M Ce U3MO03BAT LMPOKO 33 MOHUTOPUHT Ha MOPCKOTO 3aMbpCcsiBaHe
B Pa3/MyHKM reorpadckn perroHn. Te ca pasnpocTpaHeHn No 6barapckoto YepHomopwe, a
Hakou Buaose (Ulva rigida, Enteromorpha intestinalis, Cladophora vagabunda) ce cpelar
NMoyTU BbB BCUYKM PAMiOHKM, MOPaaM KOeTo ca NOAXOAsAWM 33 CPAaBHUTE/NHA OUEHKa Ha
KOHLLEHTPaUMnTE Ha 3aMbPCUTeIN B Pa3IMYHM MecTa. BuaoseTe 3e1eHM MakpoBOAOpac/M Ca
M3MOA3BaHM KaTo BMOMHAMKATOPW B YepHO mMope M B APYrM MOPCKM Cpegm Ha cbceaHuTe
MopeTa. Bbnpeku, Ye nscnegosatenunte ca MU3Mepuan KOHLEHTPALMMUTE HA MUKPOEIEMEHTU B
3e/1eHnTe BOAOPacAM B YepHO Mope, AAHHUTE 33 TEKKUTE U TOKCMYHM MeTanu no
KpalibperkHaTa 30Ha Ha bbarapusa ocTaBaT OrpaHUYEHU U HEAOCTATbYHMW.

OTrnexpaHeTo Ha MAKPOBOAOPAC/AM MMa FOAAM MOTEHUMan B MAUTKMTE U 3aWUTEHMU
KpanbperKHu paitoHM Ha YepHo mope, ocobeHo no YacTu oT bperoseTe Ha Typuus, PymbHUS,
bbarapua un MNpysuna.

MaKpoBogopacauTe ce OTIEXAaT, KaTo Ce MPUKPENAT KbM BbKETa U MPEXKM MOCTaBEHU
BEPTUKAZIHO WM XOPU3OHTANHO B MopeTo. bbps3opactawmte Buaose Kato Ulva wu
Enteromorpha morat fecHo fia ce OTrneX4aT, KaTo ce Bb3Mo/3Ba OT boraTuTe Ha XpaHUTETHU
BELLEeCTBA KpailbpexkHn Boau Ha YepHo mope. B paiioHM KbaeTo Buaose Kato Cystoseira ce
CpeLLaT ecTecTBeHO B rONEMM KOIMYECTBA, MOraT A4a ce NpuaaraT KOHTPOAMPaHM MeToau Ha
cbbupaHe 3a Aa ce nsberHe yBpexkaaHe Ha ekocucTemata. Tesu BMAOBE Ca BaXkKHW nopaam
BMCOKOTO CM CbAbPKaHUe Ha 104 U anrMHaTy.
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PelwaBaHeTo Ha Npobsema CbC 3aMbPCABAHETO B YepHO MOpPE M3MCKBA MHOTOCTPaHEH NOAXOA4,
BK/IlOYBaLL, pa3paboTBaHe Ha €eKONOrMYyHO CbobpaseHM MNpenopbkM M cTpaTerMm 3a
MOHUTOPUHI M KOHTPO/N Ha KayecTBOTO W MpuJaraHe Ha WHOBATMBHW TEXHONOMMWU 3a
HamansBaHe Ha Bb3gehcTBMETO Ha 3ambpcutenute (Shypotilova et al., 2021; Shchiptsov &
Goncharov, 2023). OcBeH TOBa, YCbBbPLIEHCTBAHOTO MNPEYMCTBAHE Ha OTNaZbYyHUTE BOAM
MOXe Oa CNMOMOrHe 3a MMHUMU3UPAHE Ha KOMNPOMUCUTE MeXXOYy UKOHOMUYECKATa lCl,el‘/‘IHOCT
M 3aMbpCABAHETO, a OLLeHKaTa Ha pUCKa e OT pellaBallo 3HayeHWe 3a OrpaHu4YaBaHe Ha
Bb34EeNCTBMETO Ha BUONOrMYHMUTE onacHoOCTU B pernoHa (Strokal et al., 2023; Ratd & Rusu,
2020).

MakpoBogopaciuTe B YHepHO mope — 0cobeHo 3eneHnTe U KapsaBUTe BUAOBE — NPeacTaBaABaT
3HauuTeNeH WHTepec Mopaau MNoTeHUMaNHUTE UM MNPUIONKEHMA B peauua MHAYCTpuUM,
BK/IlOUUTENHO dapmaLeBTMYHATA, KO3METUYHATA, TbKaHHOTO MHXEHepPCTBO, NPEeBPbL3KUTE 3a
paHu 1 cucTeMuMTe 33 AOCTaBKa Ha fiekapcTtsa (Sirbu et al., 2020; Cadar et al., 2022; Rosioru,
2024). Teswn BogopaciM ca 6oraTu Ha OMOAKTUBHU CbeguHeHWsa, KaTo noavdeHonm c
AHTMOKCUAAHTHO M aHTMOAKTEePMaNHO AencTBne. BUOXMMUMYHMAT cbcTaB Ha Ulva lactuca u
ApYrv BUAOBE MakpoBOAOpPaC/aMU, BKAOUMTENHO Gongolaria barbata, ce Banse ot ycnosuaATta Ha
OKONHaTa cpena M GU3MONOrMYHOTO CbCTOAHUE, KOETO OT CBOA CTPaHa B/MAE Ha NOTeHUMana
MM 3a nsnonssaHe (Cadar et al., 2022; Rosioru, 2024). Hanpumep, 06W0TO CbAbPXKaHME Ha
noMdeHoNM N aHTUOKCUAAHTHUAT KanauuTeT Ha Ulva lactuca moraT ga Bapupat B 3aBUCMMOCT
OT MeToAa Ha eKCTpaKLMaA M cneuuduryHMTE YCI0BMUA Ha MopcKaTa cpeaa (Cadar et al., 2022).
B YepHo mope pasnpocTpaHeHneTo u n3obunmeto Ha Ulva lactuca n Gongolaria barbata (no-
paHo u3BecTHa KaTo Cystoseira barbata) ce BAMAAT OT MHOXKeCTBO $aKTOPW, BKIOUUTENHO
NPOMeHU B KpanbperkHUTe MecToobuUTaHWA M aHTPOMOreHHM HATUCK KaTo PasBUTMETO Ha
Typu3ama. MNpoyyBaHMA Ha reHeTMYHOTO pasHoobpasme Ha Ulva lactuca cblio ca yctaHoBUAM
BapuauMun B NPUAMBHO-OTAMBHATA 30Ha M ca Noa4vepTann HeobxogMmocTTa OT ycuauAa 3a
onasBaHe (Hayati & Rahly, 2024). UsnonssaHeTo Ha 6uomaca oT Ulva lactuca n Gongolaria
(Cystoseira) barbata 3a u3BAMyaHe Ha 6MOaAKTMBHM BeLeCTBa 3aBMCKM OT UYMCTOTaTa Ha
CbeMHEHUATA, KOATO € TACHO CBbP3aHa CbC CbCTOAHMETO Ha MOPCKaTa ekocucTema (Sirbu et
al., 2020; Cadar et al., 2022; Rosioru, 2024). OnpocTteHn NPodPpuaM Ha aHTUOKCUAAHTHUTE
CbeaMHeHUA moraT Aa 6bAaT yCTaHOBEHM Ype3 NOlYKOIMYECTBEHM TECTOBE, KOETO NoaYepTaBa
BAYKHOCTTA HA OTYMTAHETO HA MACTOTO M BpemMeTo Ha npobossemaHe. KaTto uano, noTeHuuanst
3a onon3oTBopsiBaHe Ha BMaoBe Kato Ulva lactuca (Sirbu et al., 2020; Cadar et al., 2022) n
Gongolaria barbata (Rosioru, 2024) e BUcok nopagu TeXHUTE BUOXMMMUUYHM CBOMCTBA, KOETO '
npasu NOAXOAALM KaHAMAATM 32 BUOTEXHONOTUYHN NPUNOKEHUS.

HacToawwmAaT cnucbk Ha BUAOBETE MaKpoBogopacan (c uskatoueHne Ha Charales) B toxHUTE
mopeTa Ha Pycus BKtouBa 061wo 478 Buaa: 362 Buaa B YepHo mope, 46 BMAa B A30BCKO mope
n 70 Buga B Kacnuiicko mope. B cpaBHeHMe € AaHHUTe otnpeaun 30 roamMHu, CNUCLKLT Ha
BMAOBETE ce e yBenmuua ¢ npubnusntenHo 30 % (KaTo no-ronsmaTa 4acT OT yBEANYEHUETO ce
Ob/KKU Ha 96 BUAa, peructpmpanu B YepHo mope).
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3.3.1. KuTaiicka HapogHa peny61MKa — CeKTOp Ha MaKpoBoAopacauTe

KaKTo B MHOro 4acTu Ha cBeTa, B KuTtall ce HabnogaBa HapacTBall MHTEPEC U UHTEH3UBHM
ycuama B obnactta Ha HaydHOM3CNeA0BaTe/ICKaTa U Pa3BoiMHa AEMHOCT KaKTo Mo OTHOLIEHMeE
Ha CblUEecTByBalUMTE, TaKa M HA HOBOBB3HUKBALLMTE MPOAYKTU OT MUKPOBOZAOPACIU W
MaKpOBOZOPaC/IM — OT BWCOKOKAYECTBEHU CMELMANN3MPAHU MPOAYKTU (KaTo YyTBbPAEHM
XPaHM 33 YOBeLIKa KOHCYMaUMs) 40 NO-HUCKOKAYeCTBEHM CTOKM (KaTo dypaku u ropmea). Tosm
WHTEPEC Ce Ab/IKM Ha HAUMOHAHWUTE Lie/IW 3a HamansaBaHe Ha emucnnTe Ha CO, OT U3Konaemm
ropuBa — 0CO6EHO OT BbIIUWHN ENEKTPOLLEHTPAIM — KAKTO M Ha TbPCEHETO Ha ,3e/eHa”
eHeprusa 1 NPoAyKTU, KOUTO MOraT [a ce NPoM3BeXKAAT 6e3 M3non3BaHe Ha NpPsACHa Boaa.

B CbLLOTO Bpeme KuTalcKaTa MHAYCTPUA 3a NPOM3BOACTBO Ha BOAopacau ce cb/bCKBa ¢ no-
HEOT/IOKHW  NPeAM3BMKaTeNCTBa, Ccpej  KOMTO  ObWecTBeHOTO  Bb3npuAtMe  3a
3[paBOC/IOBHOCTTAa Ha XpaHWTe Ha 6asaTa Ha BOAOPAC/M M BUCOKUTE MPOM3BOACTBEHU
pPa3xoaun, KOUTO OrpaHNYaBaT KaKTO BbTPELWHNA, TaKa U MeXXAyHapOoAHMNA Na3ap.

3.3.2. YepHomopcKku baceitH

YepHO MOpe e CMIHO 3aMbPCEHO B Pe3y/ITaT Ha YOBELIKW AeMHOCTM KaTo MOPCKM onepaumm,
CEJICKO CTOMNAHCTBO M NPOMMLLIEHOCT, KOETO € MOB/MANO Ha PEXMMA U XapaKTEPUCTUKMTE Ha
BoamTte my (Novac et al., 2020; Shypotilova et al., 2021). Te3n ageiHocTM ca AoBeAn U A0
yBpeXAaHe Ha rpakKAaHCKM M NPOMULLIEHU CbOPBIKEHMSA, MPUUNHABANKM 3aMbpCABaHE Ha
OKONHaTa cpeda B YKpaiHa, 0cobeHO Mo BOAHWTE MbTULA Ha YepHomopckus 6HaceiH
(Shchiptsov & Goncharov, 2023).

3HayeHMeTO Ha 3ambpcuTennte B YepHO mope e 3HAYMTeNHO, KaTo CbLyecTBEeHa 4acT OT
MOPCKUTE OTNaZbLUU, CBbP3aHM C MOPCKUTE LeMHOCTU, MPomn3XoXKaaT oT pernoHa (Novac et al.,
2020). OcBeH ToBa cnabuAT BoaeH 0bMeH M HeaoCTaTbYHaTa BEPTUKAHA LMPKynauma B YepHo
Mope [ONbJHUTENHO YTeHABaT npobnema cbc 3ambpcasaHeto (Novac et al., 2020).
3ambpcaBaHeTo B YHepHO MOpe MMa Cepro3HO Bb3AENCTBUE BbPXY EKOCUCTEMATA U KaYeCcTBOTO
Ha BogaTa. Hanpumep, yHMLIOXKaBaHETO Ha FPaXAaHCKM M NMPOMULLIEHN CbOPbXKEHUA B
pe3ynTaTt Ha BbOPbBKEHUA KOHPAMKT B YKpailHa AonNpMHece 3a 3aMbPCABAHETO Ha OKOJ/IHATA
cpena B 6aceitHa Ha YepHo mope ( Shchiptsov & Goncharov, 2023). OcBeH ToBa ce O4YakBa B
b6baewe Aa ce yBennyaT eMUCUUTE OT TOYKOBM M3TOUHWLM, KaTO XPaHUTEIHW BELLECTBa,
MuKponaactmacu, Cryptosporidium v TpMKNo3aH, nponsxoxaalm ot 107 peku, BAnBaLLM ce B
YepHo Mope, KoeTo noadepTaBa HEOBX0AMMOCTTa OT KOOPAMHUPAHU MEXKAYHAPOAHN YCUAUS
33 MMHUMM3MPAHE Ha 3ambpcaBaHeTo (Strokal et al., 2023).

TypCKUTE NPOBMHLNK NO KpanbperkmneTo Ha YepHo mope —KaTo Tpab3oH, CamcyH v 3oHryngak
— [ONPWHACcCAT 3HAYUTENIHO 33 PEervoHasHOTO 3ambpcABaHe, NPEeAUMHO 4pe3 CeACKoTo
cTonaHcTBo M npomuwneHoctta (Akkoyunlu, 2018). 3a ga ce 3awWwmMTM MOpCKaTa cpeaa, ca
Heobxognumn epeKTMBHU CTPaATErMM 33 MOHUTOPUHI U KOHTPOJI Ha KAayecTBOTO Ha BOAATa,
KaKTO M BHeApABaHE Ha WMHOBATUMBHM TEXHO/IOIMM 3@ HaMajABaHE Ha Bb3AENCTBMETO Ha
3ambpcuTenuTe.
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Kputepum Kuraii AnoHua Hopserusa Typuma
AkagemunyeH
WHTEepec; TbpceHe
§ MpoaosoncTeeHa Obnboko Ha pelueHus,
E CUTYPHOCT, ,,CUH BKOpPEHeHU YcTOMYMBOCT Ha OCHOBAHW Ha
i; Bbriepoa”, Tpaguumu, aKBaKyAaTypaTa, npupopaara, 3a
2 HaLMOHaNHN onassaHe Ha €KO/I0rMYHU BUCOKUTE
g nnaHose 3a OKO/IHaTa TEXHONOTUMN. pasxoau 3a
2 passuTue. cpepa. NPOU3BOACTBEHM
pecypcu (Hanp.
TopoBe).
O6wwm npasuna
3a
g KoHKpeTHW 1 aKBaKynTypuTe;
3 MHTErpupaHu [ObprasHu MHTerpupaHe B CXemu 3a
ﬁ: ObpXKaBHU cybengunm 3a noanNTMKaTa 3a nogKpena Ha
§ NOJINTHKM, Bb3CTaHOBABA AKBaKyNTypU n Hay4YyHoOM3Cnenos
% BK/IIOYMTENHO He 1 TEXHOJIOTUYHU aTesicka u
E ¢durHaHcoBa MOHWTOPWHT. cTUMy N, pa3BoitHa
c noakpena. OeWHOCT Ha
6a3aTa Ha
NPOEKTU.
MalabHo Bb3cTtaHoBABa MHTerpmpane AKagemn4YHH
< % Npon3BOACTBO; He Ha Ha nscnenBaHuna un
E ¥ pa3paboTBaHe HamanAsBawmT MaKpoBoaopacn NUAOTHU
é g Ha MOPCKM e n B cMCTeMUTE MHULMATUBM.
” e bepmu. BOZ0OPAC/I0BU 3a oTrnexaaHe
nerna. Ha puba.
3ambpcABaHe Ha — — Jlnnca Ha

OCHOBHM NPONYCKMN

KpalbpeKuneto;
Nponycku B
npaeHata/peryn

aTOpHATa paMKa.

npou3BoACTBO B
TbProBCKK
Mmalwab; annca Ha
cneuuanHa
HalMOHaNHa
cTpaTerus.
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3.3. MpeuKkn npes HaCTOALLOTO NPOU3BOACTBO U TbProBCKa AeHHOCT

BbnpeKkun HapacTBalLma MHTEPEC B aKaZeMMUYHUTE CPEAM M NMONUTUYECKUTE CPeaM, PasBUTUETO
Ha ceKTopa Ha MaKkpoBogzopaciuTe B Typuusa BCe olle He Ce e MPeBbpHano B MawabHo
TbProBCKO NPou3BoAcTBO. ChlUecTByBaLMTE WMHULMATMBM OCTABAT OTHOCMTE/NHO MAasKu Mo
Mawab u ca nokanHu. Hanpumep, 8 Cenankemep e cb3gafeHa opaHKepus 3a BOAOPaACcAU 33
NPOU3BOACTBO Ha XpaHUTeNHU [06aBKM. 0 CbLMA HauMH, BogopacauTte, cbbpaHu B noBa, ca
NpPeBbpHaTV B TOP OT 06LUMHATA U Ce U3MNOA3BAT B OPaHKepUU.

Tasu cuTyaLma NoKasBa Ha/IMUMETO Ha NPa3HWHA MEeXAy ,3HaHWeTo 1 aelicteneto” B Typums
Mo OTHOLWEeHME Ha MNPEeBPbLIAHETO Ha MOTEeHUMana Ha MaKpoBoAopac/uTe B MallabHa
TbProBCcKa AeMHOCT. 3a pa3/NnKa OT CBETOBHUTE AnAepu, B TypumMs BCe OLLe He e M3roTBeHa
KOHKpEeTHa MHTEerpMpaHa 1 Ab/rocpoyHa HauMoHanHa cTpaTerus 3a cektopa. Toea noayeprasa
HeobX0AMMOCTTa OT M3rpasK4aHe Ha Mo-CU/IHW BPbL3KU MEXAY aKageMUUYHWUTE U3CNelBaHus,
NOJIUTUYECKUTE LLENWN U TbPrOBCKOTO NPU/IOXKEHME.

Ta6auua 4: CpaBHUTENIEH Nperies Ha CEKTOopa Ha MaKpoBogopacauTe:
Typuusa cpeLyy CBETOBHUTE Maepu

Kputepumn Kuraii AnoHua Hopserusa Typuuma
PassuBauy ce

CseToBeH HoBOBB3HUKBALL,
© TpaguumoHeH nasap,
I nnaep; nasap;
v w© notpeburen; WHTErpmpaH B
3 2 LOMUHMPaLLY, Npon3BOACTBOTO
= 2 nWoHep B No-WMpPOKUA
o ® npoussoaute B TbProBCKM
5 E NHAYCTPUANHUTE CEeKTOp Ha
2 am Mmallab Bce olle
o NPUNOXKEHUA. aKBaKyNTypuTe

notpeéuren. He e 3anoyHano.

KombuHauma ot
s g Mopcko TPAANLUNOHHA U WHTerpupanu AKagemnyHu
2 z oTrnexgaHe un CbBpeMeHHMU CUCTeMM KaTo NPOEKTU n
3: g MHTEH3UBHO MeTOAM, C aKLLeHT YacT OT HUCKO ManKu
x
g 2 npoun3BOACTBO BbpXY TpoduyHUTE WHWULUMATMBM 33
[
c 5 Bb3CTAHOBABAHETO AKBAKYNTYpMU. opaHXxepuu.
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YACT Il
HacroAw,o cbcToAAHME Ha CeKTOpa Ha MaKpoBogopacaute B Typuua u
nM3bpaHu ekocuctemu

Typuma pasnonara ¢ 61aronNpuATHU YCAOBUA 3@ OTINEKAAHETO Ha MaKpPOBOAOPACAU
6narogapeHune Ha AbAroTo cu Kpabpeskue, reorpadpcKOTO CU NOJIOKEHME U NOTEHLMANa C1 3a
buopasHoobpasme. Bbnpekn ToBa, TO3M NOTEHUMAN BCe Ole He e NpeBbpHaT B MallabHa
TbProBCKa AeNHOCT.

3.1. U3cnepBaHua u passutue (UP)

B Typuma ce nposexaaT Hay4YHU U3CNefBaHWA BbPXY MakpoBogopacauTe. lMo-cneumanHo ce
oTbenn3Ba, Ye PermoHM Kato YaHakkane, ¢ reomopdONOKKN U CONEBU BapuaumMM MoraT Aa
npesgnarat Bb3MOXKHOCTM 33 OTI/IEXKAAHEe Ha MHOTO MKOHOMUWYECKM LLlEHHW BUA,0BE BOAOPAC/U.
EAMH Nnpymep e NPOEKT, peanusmpaH B 3a1MBa MepcuH, 33 Npon3BoACTBO Ha BoTopose Ypes
bepmeHTaLMA OT onpefesieHn ecTecTBEHO CpellaliyM ce BUAOBE MaKpoBOoAOpac/iu. Tosu
MPOEKT MNpoy4YyBa MOTEHLMANHOTO W3MON3BaHE HA MaKpOBOLOPAC/MTE B OPraHWYyHUTE
CEe/ICKOCTONAHCKM MPaKTUKWU. Ha npaBWTeNCTBEHO HMBO CbLLO Ce Hab/iogaBa HapacTsaly,
MHTEPEC KbM CeKTopa. MMHUCTePCTBOTO Ha 3eMefe/IMeTOo U ropuTe, B CbTpyaHuyectso ¢ GAO,
opraHu3upa ceMMHap Ha Tema ,,ANTepHaTUBHU Gyparkn 3a MeCOsiLHM PUBW B aKBaKyITypuUTeE U
OTrNIeXXAaHeTo Ha MakpoBoaopacan®. Tosa cbbuUTHe cbbpa pasIMYHN 3aMHTEPECOBAHU CTPaAHU
— KaTo dypaxkHaTa NPOMULLINEHOCT, aKaZEeMUUYHU cpean U NoAUTUUM — 3a Aa obcbasAT
6bAeLLeTO Ha CeKkTopa.

3.2. MonuTtnuka 1 NnpasHa pamka

B Typuma paspelumnTeiH1Te 33 aKBaKy/TYpu Ce M34aBaT KaTo ce B3emaT npeasua GakTopu KaTo
€KOJIOrMYHaTa YyBCTBUTEIHOCT U TYPUCTUYECKUAT CeKTop. HopmaTuMBHaTa pamKa BK/tOYBA
OTHOCUTE/IHO BWMCOKM CTaHZAPTM 33 OMa3BaHe Ha OKOMHaTa cpeda. O6wmTe npasuna 3a
aKBaKy/NTypuTe ONpeaenaT KOHKPETHN NPaBuia U U3UCKBAHUSA 33 U34aBaHe Ha Pa3peLLnTeHN
3a AeMHOCTM No cbbMpaHe Ha AMBU OPraHM3MM U NPepPaboTBaTENHN CbOPBIKEHUA.

HannyHu ca u mexaHM3Mu 3a NoAKpena Ha HayyHouscnegoBaTesIckaTa M pa3BoOMHa AeMHOCT.
CbBETbT 3@ Hay4HU M TEXHONOMMUYHM u3cneasaHua Ha Typuma (TUBITAK) npesoctasa cxemu 3a
nogkpena Ha MCI Ha 6as3aTa Ha npoekTu. B pamkute Ha [porpamaTa 3a NoAKpena Ha
WHBECTUUMUTE B PA3BUTUETO Ha CENICKMTE PalNoOHM HA MWHUCTEPCTBOTO Ha 3eMeneNNeTo U
ropuTe ce NpesocTaBaT 6e3BbamesgHM cpeacTBa B pazmep A0 50 % 3a 3aKynyBaHe Ha MaLWMHM
n obopyasaHe. Te3an MHCTPYMEHTU 3a nogkpena 6bmMxa MOrAM fa HacbpyaT MHBECTULUMUTE B
MHOPaCTPYKTypaTa, HE0OX0AMMA 3a OTF/IEXKAAHETO HA MAKPOBOAOPAC/M.
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BbnpeKkn Te3n npeams3BMKaTENCTBA, CE OYaKBa NO/I3UTE 3a KAMMATa M OKO/HaTa cpeda oT
OTI/NIeKA3AHEeTO Ha BOAOPAcAM fAa CMOMOrHaT 3a YCKOpABaHe Ha pacTexa Ha
HOBOBb3HMKBALLMTE Na3apu. Tbil KaTo MHTEPECHT KbM ,,3e/1eHnTe” NPoAYKTU NPOAb/XKaBa A3
HapacTBa, MHOro paspaboTumumy Ha MNPOAYKTU ca MOCOYUAM, Ye pasyMTaT Ha NpPemuu 3a
YCTOMUYMBOCT 3a [a NOALbPIKAT peHTabunHOCTTa CU.

B MOMEHT B KOITO rno6anHuTe pecypcu Bce MoBede Ce M34eprnBaT, € 0CO6eHO BaKHO Aa ce
M3M0/13BaT MO Ha-406PMA Bb3MOXKEH HaYMH PECYPCU KaTO MOPCKUTE BOAOPACM, KOMTO MoraT
[a ce Bb3CTaHOBABAT 6bP30 M MOTEHUMAZHO A3 AOMNPUHEcaT 3a pereHepauvaTa Ha
eKkocucremuTe.
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2.1.4. CbegHeH AMEepPUKAHCKM WATU

Bbnpeku, ye cekTOopbT Ha makposogopacaute B CALL, Bce owe e B eTan Ha pa3BuTue, TOU e
cpej, pacTAlmMTe CerMeHTM Ha aKBaKyATypuTe.

Mopkpena 3a HayyHOM3CnepoBaTe/ICKa WM pa3BoiiHa AelHOCT U MHEPACTPYKTypa:
MpaBuTencTBeHM areHUMM Kato HauMoHasHaTa OKeaHCcKa M aTmochepHa aaMUHUCTPALMA
(NOAA) noprpensaT ceKkTopa, KaTo MNpOBeXAaT M3CNAeABaHWA OTHOCHO M3WCKBaHMATA 3a
MeCTOMO/IOKEHNE, NPOEKTUPAHE Ha depMU U Hal-A06PU NPAKTMKKM 3a yNpas/eHue, C Len aa
ce paje Bb3MOXHOCT 3a paswupAaBaHe Ha OTMIeXAAHeTO Ha MakKpoBOAOPaACAM Mo
UKOHOMMUYECKUN U eKONNOTUYHO yCTOVI'«WIB Ha4YUnH.

®durypa 3: Pasmep Ha TbProBCKUA Nasap Ha MOPCKU BOAOPACAU B A3NAaTCKO-TUXOOKEaHCKUA
pernoH, 2019-2032r.

Ma3ap Ha TbproBcku Bogopacau B paiioHa Ha A3us u Tuxus

OKeaH
Pa3mep Ha nasapa, 2019-2032 r. (MnipA. WaTtcku fonapa)

| 1i I I I | | | | ‘

2019 2020 2021 2022 2023 2024 2025 2027 2028 2029 2030 2031 2032

www.fortunebusinessinsights.com

M3TouHuK: Fortune Business Insights, 2024 r.

3a Aa peanvsMpa HaMbAHO MasapHMA NOTEHLMAN Ha BOAOPAC/AUTE, CEKTOPBT Lie Tpabsa Aa
npeoaonee HAKONKO GpyHAAMEHTANHWN Npean3BMKaTeNCTBA. Hall-3HauMTeNHOTO orpaHuYeHmne
€ Ha/IMYHOCTTa Ha BOAOPAC/MN - MO OTHOWEHWE Ha obema, MOCTOAHCTBOTO Ha A0CTaBKUTE U
KayecTBoTO. C pa3sBUTMETO HA AOMbAHUTENHN 061ACTU HA NPUNOKEHME Ha BOAOPACANTE MOraT
02 Bb3HMKHAT U LLEHOBW HATUCK U perynaTopHu bapuepw.
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2.1.1. Kuraiicka HapogHa penybauka

KuTaii e 6e3cnopeH nvaep B OTI/EKAAHETO Ha MaKpPOBOAOPACAM, 3 AOMMHMPALLATA My
no3uLMs B Tasn 06/1acT ce Ab/KU Ha AbArOCPOYHU U UHTErPUPAHU NYBAUYHU NOAUTUKK. B
CbOTBETCTBME C LesnTe CM 33 OCMrypsBaHe Ha MPOAOBO/CTBEHA CUFYPHOCT M 3almTa Ha
MOPCKUTE PECYPCH, KUTACKUTE IAepu noadYepTaBaT BaXHOCTTa HA MOBUIM3MPAHETO KaKTo
Ha CYX03eMHMTE, Taka U Ha MOPCKUTE pecypcu.

® CTpaTerva 3a MOPCKO YXMBOTHOBBACTBO: K1Talh e NMoHep B KOHLENUMATa 3a ,,MOPCKO
MBOTHOBBACTBO”, KOATO MpPeBpbLLAd MOPCKMTE PalOHW B yNpaBAsABaHWM NOABOAHM
bepmmn. OTMBaWKN OTBBA, KOHBEHLMOHANHUTE aKBAKYATYPU, Ta3n KOHLENLMA ce CTPEMMU
Ja Cb3Jafe eKOCUCTEMM, KOWUTO MOAKPENAT Bb3CTAaHOBABAHETO HA MOPCKOTO
6uopasHoobpasme. Mpes 2024 r. eanH-eAMHCTBEH rpas — LLlaHBeW — MHBECTMPa noBeye
oT 279 MMAMOHA A0Napa B U3rPaXAaHETO Ha OCEeM TaKMBA MOPCKM KMBOTHOBbAHM
obekKTa.

® [MonuTtukm 3a ,,cuH BbBrAEpoA”: Kntan nogyepTa NnoTeHUMana Ha ,,CUHUA Bbraepos” 3a
NnoAKpena Ha UuUenta CM 3a MOCTUraHe Ha BbrnepofHa HeyTpanHoct go 2060 r.
MpaBUTENCTBOTO Cb3Aafe Pas/IMYHM MexaHM3MKM 3a (MHaAHCOBA NoAKpena, 3a Aa
HacbpyMm MpPOEeKTUTe 3a ,CUH BbrAepos”, BKAYUTENHO OTIIEKAAHETO Ha
MaKpOBOZAOPAC/N, U NOAKPENs y4acTUETO Ha YaCTHUS KanuTan.

2.1.2. AnOHMA

B ANOHMA N3N0N3BaHETO HA MaKPOBOAOPAC/IM MMA AbJIra UCTOPUA, KOATO AaTupa OT 4-T BeK.
Monntnkata Ha ANOHMA pasrnexga TO3U CEKTOP He CaMO KaTo MKOHOMMYeCKa ,D,eVIHOCT, HO “
KaTO 4YacCT OT KyAITYPHOTO Hac/neaCTBO U 34PpaBETO Ha EKOCUCTEMATA.

® Bb3cTaHOBABaHe M OonasBaHe: AANOHCKAaTa areHumMs no pubapcTBO e BbBesa NOUTMKM 33
Bb3CTaHOBABAaHE Ha HamanaABawuMTe BogopacnoBu nerna (isoyake). MybaukysBaHu ca
HaCoOKM, KOUTO MNO3BONABAT Ha pubapuTe camuM ga nNaaHuMpaT W peannsmpat
Bb3CTAaHOBABAHETO Ha BOAOPAC/OBUTE ferna. Te3nm ycuaus 33 Bb3CTAHOBSBAaHE Ha
BOL0PACNOBUTE NIET/1a ce MOAKPENAT Ypes cxema 3a nybanyHu cybcmamm, a 3a HabaogeHve
Ha CbCTOAHMETO HAa BOAOPACNOBUTE /ierNa Ce M3MN0A3BaT HOBM TEXHOMOTUKU (Hanpumep
6e3nNnN0THU NeTaTeNHN anapaT — APOHOBE).

2.1.3. Hopserua

HopBervsa e cBeTOoBEH /MAep B aKBaKyATypute (0COBEHO B OTrIEXKAAHETO Ha CbOMra) M
WHTErpmnpa CeKTopa Ha MaKpOBOAOPAC/ANTE B CbLLECTBYBALLATA CU MHOPACTPYKTYpa.

® MHTerpupaH NoAUTUYECKU NOAX0A;: HOPBEKKMAT NapiaMeHT U3PUYHO NOAKPENSA MEPKUTE
B PaMKUTe Ha MOAWUTMKaTa 33 aKBaKYATYypWU 3a ,paswWuMpABaHEe Ha HUCKO TPOOUYHWUTE
aKBaKy/NTypy, BK/OYUTE/IHO OTI/IEKAAHETO HAa MaKpoBogopacau”. To3n MNoAUTUYECKK
Nnoaxopa, e CbriacyBaH C NPOrpamm 3a CTUMy/IMpaHe, KaTo Hanpumep HoBaTa Nporpama 3a
€KOJIOTMYHM TEXHONOTMM, KOMTO MMaT 3a Len [Aa HamanaT Bb3aeicTBMETO Ha
pnboBBHACTBOTO BbPXY OKOJ/IHATA cpesa M Aa pa3paboTaT cTpaTerns 3a Kpbrosa MKOHOMMKaA.
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Cnopez, HOB aHann3 Ha CBeToBHATa baHKa 3a AeceT HOBOBb3HMKBALLYM Mas3apa Ha BOA0pac/u,
CEeKTOPBT Ha BOAOpACcUTE MOXe Aa aocTturHe 11,8 munvapga gonapa 2o 2030 r. Bbnpeku tasum
NporHo3a, ronsma 4acT oT pJobaBeHaTa CTOMHOCT B 6OWM3Heca C BOAOPAC/IM OCTaBa
Hensnosn3eaHa. M3BbH HacToAWwMTe Nasapn, CEKTOPBT MMa NOTEHLLMAN 33 ANBEPCUPUKALMNA U
fobassaHe Ha cToiHocT. Cnopen, Aoknag Ha CeetoBHaTa 6aHKa, nyb6auKkysaH npes 2016 r.,
yBE/IMYaBAHETO Ha OTINEXAAHETO HAa MOPCKM Bogopacau ¢ 14 % rognwHo 6u pgoseno ao 500
MuAMoHa ToHa (cyxo Terno) go 2050 r. u o 10 % yBenuuyeHue Ha npeanaraHeTo Ha XpaHwu,
reHepMpPaHEeToO Ha AO0XOAM M KAyecTBOTO Ha KMBOT. OTrexAaHeTo Ha MOPCKW BOAOpPAC/IM
0CTaBa KOHLLEHTPUPAHO B OrpaHuyeH 6poli cTpaHu, AOMUHUpPAHM OT M3TouHa 1 KOromnstoyHa
A3zna.

B M3TOYHOA3MaTCKUTE CTPaHU CbOMpPaHeTO WM M3NON3BAHETO HA BOAOPACAM 3a XpaHa M
nekapctea gatvpa oT noHe 1500 roamHu. CbBpPeMEHHOTO aKBAKYATYPHO OTr/AeXAaHe Ha
Bogopacan B M3TouHa A3ua e yctaHoBeHo B Kopes, AnoHus u Kutan mexay 50-te n 70-te
rogMHW Ha MMUHanua BeKk. OTToraBa TO ce paspactBa 6bp3o M depmuTe 3a BOAOPACAU
npuaobueaTt NoNyAapHOCT U B ApYyrn pernoHu no ceeta. Mpes 2020 r. cTpaHUTe M3BbH A3uA ca
npou3Benn No-manko ot 2 % oT obwua obem Ha OTrnexAaHWTe Bogopacau. Bonpeku Tosa
nepcrnekTMBMTE 3a paswnpaBaHe Ha NPOM3BOACTBOTO Ha BOAOPACAM B APYrM YacTU Ha CBeTa
ocTaBaT obewasawm. CrpaHuTe oT M3TodHa M HOromstouyHa A3MA npoAb/XKaBaT Aa
Npou3BeXaaT Hal-ronamaTta 4yacT OoT OTFNeXAaHuTe BOAOPACAU B CBETOBEH Malab; Kutai,
NHaoHesuna, dunmnuHnte, CeBepHa u tOxKHa Kopesd, AnoHua un Manalisma npeactaBnasat
npubnausmntenHo 98 % ot obwoto npomssoactso. Mpe3 2019 r. 98 cTpaHW WM3HacAT
MaKkpoBogopacan (909 MAH. WATCKK Aonapa) U xuapokononam (1,74 mapa. WaTtcku aonapa),
KaTo nevenat obwo 2,65 mapa. watckn gonapa. Cnopeg 6asata gaHHM Comtrade Ha OOH
M3HOCBT Ha MAKPOBOAOPAC/IN U CBbP3aHU C TAX NPOAYyKTU npe3 2019 r. reHepupa npuxoam ot
M3HOC, KaKTO e NMoKasaHo B Tabsamua 3.

Ta6nuua 3. UsHoC Ha Bogopacau u xugpokononam Ha 6asara Ha Bogopacau, 2019 r.

CtpaHu USD (munuoHa)
Kutait 57
MHaoHe3unA 329
Peny6nvka Kopes 320
duannnnm 252
Yunm 209
NcnaHua 145
PpaHuma 124
CbeanHeHM Wwatn 102
FepmaHma 82
Ob6eanHEeHo KpancTeo 78

M3TouHMK: Birlesmis Milletler Comtrade Veri Tabani, 2019
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MporHosupa ce, 4e AbATOCPOYHUTE HOBOBbL3HUKBALLM Na3apu 3a GpapmaLeBTUYHM NPOAYKTU 1
CTPOUTENHM MaTepUanu Wwe AoCTUrHaT 1,4 muavapaa WaTtcku 4o1apa, BbNPeKn Yye ce o4aKkea
Aa NpoAabAXKaT 3HauuTesIHUTe perynaTopHu Npeam3BMKaTesicTBa M BMCOKWUTE pasxoau 3a
pa3paboTBaHe Ha NPOAYKTUTE.

MasapbT Ha MaKpoBoAopacau oTbenAasBa 3HAYMTENIEH PacTeXX BbB BCUYKM PETMOHM, KaTo
A3MaTCKO-TUXOOKEeaHCKUAT pernoH (APAC) ce oyepTaBa KaTo AOMUHMPALY, C NPUBAU3UTENHO
43% oT rnobanHua nasapeH AAn, oueHeH Ha 4,9 mMuAnapaa LWATCKM gonapa. ToBa CUAHO
NPUCLCTBME Ha Ma3apa MOXe Aa Ce CBbp)Ke C HapacTBaWOTO OCb3HAaBaHe OT CTpaHa Ha
notpebuTtenuTe 3a NoasuTe 3a 34paBETO U YCTOMUMBUTE NPAKTUKWU, KOETO BOAWM A0 BCE NO-
LWMPOKOTO WM3MOM3BAaHE HA MaKPOBOAOPACAM B XpaHUTe, $apMaueBTUYHM NPOAYKTU WU
6uoropuea.

OuakBa ce paswmnpaBaHe Ha nasapa B CeBepHa AmepuKa, 6rarogapeHre Ha HapacTBalLoTo
TbpCeHe Ha ecTecTBEHM A06aBKM 33 XpPaHW M yBENNYABALLUTE CE MHBECTULMN B BMOTEXHOI0TUM
Ha 6asaTa Ha Bogopacau. lporHosupa ce, Ye NasapbT HA MakpoBogopacan B CeBepHa
AmepuKa we gocturHe 1,8 mmnunapga gonapa go 2025 r., Kato we Hapactea ¢ 9,3% CAGR.
EBpona cnegBa oTb61M30, KaTo Ce XapaKTepusupa CbC CWIeH nas3ap Ha buonnacTtmacu u
6uoTopoBse, NpoM3BeAEHM OT MaKpPOBOAOPAC/IN.

B Bnuskma U3ToK n AdpwuKa, BbNpekn, ye nasapbT ocTaBa cnabo pas3BuT, ce Habnwoaasa
3abenexknma MpPomsHa KbM YCTOMUYMBM CEJICKOCTOMAHCKM TMPAKTUKKU, KOeTo BOOM A0
HapacTBalL, MHTEPEC KbM NPUJIOKEHUATA HAa MaKpoBogopacauTe. B JlaTnHcKa AMepuKa pacTex
ce Habnopaea ocobeHo B CTpaHM KaTto Bpasuams v Yuau, KbAeTo OTriexAaHeTo Ha
MaKpOBOZOPAC/IM Ce UHTETPUPA B MECTHUTE MKOHOMUKM.

2.1. MonnuTrUyeckn pamkm U mexaHu3mMm 3a NoAKpena B BoAeLlmTe CTpaHu

CBETOBHMTE NMAEPU B CEKTOPA Ha MaKpOBOAOpaC/iMTE pasrnexgat Tasu obnacTt KaTo
CTpaTernyeckm M HaumoHasneH npuoputeT. [oaxoAbT Ha BCAKaA CTpaHa ce onpegena oT
HelHuTe MKOHOMMYECKU, COLMANTHN U EKOJZTOTUYHU Lenn.

A3unatcku cTpaHu Kato Kutan, duannuuunte, MHaoHesus, AnoHma n Kopes ca cpes BogewmTe
pervMoHn, KbAeTO MaKpOBOAOPAC/IMTE Ce OTINeXnaT ePeKTMBHO B TbProBCKM mawab B
cBeToBeH n/aH. [lpou3BoAUTENHOCTTa Ha BOAOPACANTE, AOMWMHMPAHaA OT MNeT OCHOBHU
poaa/suaa (Undaria, Pyropia, Gracilaria, Eucheumatoids, Saccharina), ce e yseanumnna ot 10,6
MUAMOHaA ToHa npe3 2000 r. 4o 35 muamoHa ToHa npe3 2020 r. [JokaTo oTrnexaaHeTo Ha
Phaeophyceae (3,1-16,4 mnnnoHa ToHa) n Rhodophyta ce paswupu (1-18,3 mnanoHa ToHa),
npowusBoacTeoTo Ha Chlorophyta mopcku Bogopacan Hamansa (3,1-1,7 muanoHa ToHa). Moseye
oT 95 % OT CBETOBHOTO NPOM3BOACTBO HAa MaKpPOBOAOPACAM ce Naga Ha Laminaria saccharina
(35,4 %), Kappaphycus/Eucheuma (33,5 %), Gracilaria (10,5 %), Porphyra/Pyropia (8,6 %) u
Undaria (7,4 %). MNpou3BoactsoTo Ha Bogopacan B EBpona gocturHa 287 033 ToHa, KoeTo
npeacTasnnasa npubamnsmTenHo 0,8 % oT 06LLOTO CBETOBHO NPON3BOACTBO npe3 2019 .
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YACTII
CpaBHuUTENEH aHanun3: cBeTOBHU angepu u Typumsa

CeKTOpbT Ha MaKpPOBOAOPAC/IUTE (TbProBCKM BOAOPACAN) OTOENSA3a 3HAYMTENEH PACTEXK Npe3
nocaegHUTe rOAMHU N 3aema BCe MO-BaXKHO MACTO B CBETOBHATa MKOHOMMKA. Kbm 2024 r.
CTOMHOCTTa Ha CBETOBHMA Ma3ap Ha TbProBCKM BOZOPAC/M CE MOCOYBA C Pa3NnYHK umMdpu B
Pa3NIMYHUTE M3TOYHMLM, HO BCMYKM TE CO4YaT 3HAYUTENHMAT pa3mep Ha nasapa. Cnopep
Fortune Business Insights (2024) nasapbT e oueHeH Ha NpuMbansntenHo 12,7 mnpa,. WaTcku
ponapa npes 2024 r. n ce o4aKBa Aa AOCTUrHe 22,82 mapAa. WaTcku gonapa ao 2034 r., kato
pacTte ¢ 6 % CAGR.

[pyr nasapeH aHanM3 NOKas3Ba, Ye pPasmMepbT Ha Nasapa e 6un 17,14 mapa. WaTckm gonapa
npes 2023 r. n 18,39 mnpa. waTtcku gonapa npes 2024 r., KaTo ce NPOrHo3npa, 4Ye Tou Le ce
ysennuu o 34,56 mapa. watcku gonapa 8o 2032 r., c CAGR ot 8,20 %. Paznukute mexay tesm
umdpu oTpasaBaT $paKTa, Ye CEKTOPDT BCE OLLE HE € HaMb/HO 3pAA U, Ye MeToaoN0rnuTe 3a
cbbupaHe Ha OaHHM BCe OlWe He Ca HanMb/HO CTaHAApTM3MpaHW. ToBa OT CBOA CTpaHa €
nokasaTes 3a HOBUA U AMHAaMUYEH XapaKTep Ha cekTopa. Cnopeps HeoTAaBHALLEH AOKNAA Ha
CseToBHaTa 6aHKa, HOBOBbL3HMKBALUMAT CBETOBEH Mas3ap Ha MOPCKM BOoAOpacAM UMaA
noteHuMan ga ce ysenmumn go 11,8 mapa,. watckm gonapa o 2030 r. Tasm nazapHa CTOMHOCT e
CBbp3aHa He caMo C KanauuTeTa Ha MOPCKUTe Bogopacau da abcopbupat Bbraepos Ho U aa
noAAbp»KaT MOPCKOTO B1opasHOObpasme KaKTo 1 Aa OTKAOYBAT BEPUTM Ha CTOMHOCT.

JoknagbT ,fnobanHn BOoAOPaCAU: HOBM M HOBOBBL3HMKBALLM nasapu” (2023 r.) aHanusmpa
TbProBCKUTE Bb3MOXKHOCTM 33 NPUJIOKEHWA HA Nasapa Ha BOAOPAC/N C BUCOK NOTEHLUManN 3a
pactex. [loknaabT npeaocTasa MHGopmaLmaA 3a Nnpeanpuemaydm, MHBECTUTOPU U NOAUTULM, 33
[a MOMOTrHe Ha CeKTopa Ha BogopacanTe Aa peasiv3vpa NoTeHuMana cu KakTo cera, Taka 1 B
6baeuwe. IHec no-ronamata 4acT OT OTrNeXAaHUTe MOPCKM BOAOPAC/M Ce U3NO0A3BAT UK 33
AMPEKTHA KOHCYMauma OT YOBEKa, MM KaTo NPACHA XpaHa B aKkBaKynTypute. B 6baelue
npoAaykTuTe Ha 6asata Ha MOPCKM BOAOPaC/IM Brxa MOrn Aa 3aMeHAT U3KOMaemuTe ropmsa B
CEeKTOpM KaTO TeKCTUAHAaTa U NoAMMepHaTa MNPOMMULLIEHOCT, A3 MO3BOAT Y/aBAHETO Ha
BbrNEpOAa M O3 reHepupaT AOXOAM 3a YA3BUMMUTE KpalbpexkHu obwHoctu. Tbli KaTo
HACTOALLUMAT Nasap ce AOMMHMPA OT HAKOJIKO a3MaTCKM CTPaHK, KOUTO npomnssexaat 98 % ot
OTrNIeXAaHUTE MOPCKM BOZOPAC/MU, CbLLECTBYBAT 3HAYMTE/NIHM Bb3MOXKHOCTM 3a pacTex B
MHOTO ApYry PermoHu.

JoknagbT ce GoKycupa BbpXy AECET OTHOCUTENHO HOBM M HOBOBB3HUKBALLM NPUIONKEHMUA HA
MOPCKM BOAOPACAM, KOUTO MMAT HAaW-TONEMM MA3apHM Bb3MOXKHOCTU WM3BbH YTBbPAEHUTE
CEKTOPWU. B KpaTKOCpoYeH NnaH ce O4YaKkBa Hail-obellaBaliMTe HOBOBBL3HWMKBALM MA3apw,
BK/IIOYUTENHO BUOCTUMYNAHTU, GYPaXKM 33 SKMBOTHU, XPaHW 32 OMALLHWN Nt0BUMUM M 06aBKK
32 HaManABaHe Ha MeTaHa, Aa focturHat 4,4 mmnanapga gonapa 4o 2030r.

CpeaHOCPOYHUTE BBL3MOMKHOCTM, KaTo XpaHWUTeNHUM [A06aBKWM, anTepHaTUBHWU MNPOTEWHM,
6uonnactMacu 1 TbKaHW, MoraT 4a AOCTUIHAT NOTEeHLMaNHa CTOMHOCT OT 6 MUIMAPAA LWATCKK
Aonapa.
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IVIaKap, 4ye TeEPMUHDBT ,,CUH Bbrnepop,” TPaANULMOHHO Ce OTHACA 3a MaHIrpoBUTE roOpun, MOPCKUTE
BoAoOpacanM n  coneHute 6naTa, TOM BCe Mo-4ecTo ce paswunpAasa BK/IIOYBANKM 1
MaKpoBo4opacaunTe, Tbl KaTo Te CbLO Ce NPU3HaBaT 3a NOTEHLMANHO 3HAYMM NPUHOC KbM
rnobanHuTe KAMMaTUYHU uenn.

1.8.3. buopemeamnauua u nopaobpsaBaHe Ha KAYeCTBOTO HA BOAATA

MaKpoBogopacaMTe mMorat Aa nofobpAT KauecTBOTO Ha BOAATa, KATO MOMTbLLAT U3IULIHUTE
XPaHUTENIHWN BeLLecTBa KaTo a3oT u ¢ochop no Bpeme Ha pacTexka cu. Korato ca HaiuMuHMU B
NPeKOMEPHU KONMYECTBA, TE3W XPaHWUTE/IHW BeLlecTBa MOraT na NpeausBMKaT BpeaHU
UbGTEXM Ha BOAOPAC/AM U A3 HAMANAT HMBATA HA KMCA0POA B MOPCKUTe Boau. Gepmute 3a
MaKpOBOZOPaC/M MOraT fa CMOMONHaT 33 HAMaNABAaHE HA KOHLEHTPALMUTE Ha XPaHUTENTHU
BELLECTBA B CbCEAHUTE BOOM WM MO TO3M HaYMH Aa MOMOTHaT 33 NpefoTBpaTABaHE HA
06pasyBaHETO Ha XMMOKCUYHM ,MbPTBU 30HN".

MakpoBogopacanute moraT cbwo Aa abcopbupaT TEXKM MEeTanuM U Apyru KpanbpexkHu
3amMbpcuTeNn, AeNCTBaliKM KaTo BnonornyHa reba. MakpoBogopacamTe, OTrIeXK4aHM 3a Tasun
uen, He TpsAbBA Oa Ce KOHCYMMPAT KaTo TbProBCKM MPOAYKTW, a TpsbBa Aa ce M3nonssar
€4MHCTBEHO 3a MNofobpsaBaHe Ha 34paBeTO Ha eKkocucTemata. Takusa depmu npegnarat
3HauYMTeNleH NOTeHUMan 3a NPoeKTU 3a bropemeamaums, 0cobeHo B KpalbpekHW panioHw,
3aMbPCEHN OT MPOMMLLIEHW OTNALbLM.

1.8.4. EKOCUCTEMHM YCNYrU U Bb3CTaHOBABaHEe

MakpoBogopacante UrpanaT BarKHA €KOI0MMYHa POsA, KaTo OCUrypAasaTt MecToobuTaHne m
XPaHUTENHN pecypcu 3a MOPCKUA KMBOT. 3a Aa ce NoANOMOrHe Bb3CTaHOBABAHETO Ha
Hamanasawute rno6anHo ropm ot Bogopacam, BCe nNo-4eCto ce npunara noaxon, HapeyeH
,»,Bb3CTAHOBUTE/IHA aKBaKynTypa”. Mpn TO3K NoaxoA OTrNeXAaHeTO Ha MaKpoBOAOPaACAN ce
M3MN0N3Ba 3a Cb34aBaHeE Ha NOAC/IOH U Cpeda 3a XPaHEHE Ha TbProBCKU pl46l4 n opyru MmOopckun
OopraHnsImu.

Te3n Non3m 3a OKO/IHATa cpeda NpPeHaco4YBaT MHTepeca KbM CEKTOpPa Ha MaKpoBoAOpacamTe
OTBb/, CTOKOBMTE nasapu. PelleHWATa, OCHOBAHM Ha OKeaHa, 4eCTO HOCAT MHOXecCTBO
CbNMbTCTBAWM NON3U, KAaTO Bb3CTaHOBABAHE Ha €KOCUCTEMUTE, a6cop6u,vm Ha Bbrepoa v
Cb34aBaHeE Ha pa60THM mecTa. Tean MHOron/lacToBM CTOMHOCTHU npeanoxeHna npusanyat
HOBa KaTeropma nHBeCTuTopun CbOKyCVIpaHVI BBbpPXYy CUHATA UKOHOMWKA, KOUTO B3emMaT npeasun
He CamMmo chHchosaTa Bb3BPBbLWAEMOCT, HO U U3IMEPUMOTO Bb3AeVICTBVIe BbpXy OKOJIHaTa
cpeda un 06U.I,ECTBOT0. B pe3ynTaTt Ha TOBa CEKTOPBT HAa MAKPOBOAOPACAMTE BCE MOBeYe ce
NO3UUMNOHMPA KaTo obnacT 3a ABbATrOCPOYHU U yCTOVI‘-IVIBVI nHBecTnunn.
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MpoyyBaHMATa KOWUTO pasrexpaT posATa Ha 3aMHTepecoBaHWTE CTpaHW, obcbxaaTt
3HaYEHMETO Ha MeXaHuM3MMTe 33 NpMOobLLABaLLO yNpaB/JeHWe Ha YCTOMYMBOTO pasBuUTUE
(Howard, 2018). C6n1KaBaHETO MEXKAY CUHATA MKOHOMMKA U YNPaB/IEHUETO Ha EKOCUCTEMUTE
ce CBbpP3Ba M MO-CNeLMaNHO C NOAX0Aa Ha EKOCUCTEMHOTO CYETOBOACTBO, KaTo ce 0bpblia
BHMMaHWE Ha EKOJIOTMYHUTE OCHOBM Ha CUHUSA pacTex (Hayha & Franzese, 2014; Lillebg et al.,
2017). CuHATA MKOHOMMKa HabnAra Ha BCEOOXBATHOTO MNAHUpPaHE M KOOPAUHUPAHOTO
pasBuUTME MEXKAY MOPCKaTa €eKocucTeMa M MKOHOMMYECKaTa CUCTeMa Ha OKeaHuTe W
KpanbperkHUTe 30HU. KaTo MMame npeaBuf Te3u XapakTepUCTUKK, HUEe AedUHMpPaMe CUHATA
MKOHOMMKA KaTo YCTOMYMBO NPOU3BOACTBO, YC/AYTM M BCUYKM CBBP3aHM C TAX AEUHOCTU, KOUTO
M3M0/I3BaT M CbXpaHABaT KpanbpexHuTe u MopckuTe pecypcu. MNpu ToBa CblyecTByBaT
MHOrobpoHN Npean3BUKaTeICTBA, KOUTO 3acCAraT BCUYKM CEKTOPU Ha MKOHOMMKaTa — OT
YaCTHUA CEKTOP M NPOMMULLNEHOCTTa A0 Hay4YHOM3C/Nea0BaTe/ICKaTa U pPa3BoOMHa AeMHOCT, OT
HenpaBUTENCTBEHUTE OPraHU3auUM [0 NPaBUTENCTBEHUTE MNOAUTUKU. Tasnm CAOXKHOCT
npeacTaBaABa KAaKTO Bb3MOMXHOCTM, TaKa M NPEYKM.

Ha 8 toHn 2018 r. pa3/iInuHM MOPCKN MHAYCTPUANIHU NapKoBe M 6a3n B perMoHa Ha AenTaTa Ha
peka AHA3b NoAanMcaxa CNopasyMeHMA 3a OCbLLecTBABAHE HA PErmoHasIHO CTpaTerMyecko
CbTpyAHM4YecTBO. CTpaTerMyeckotTo CbTPYAHUYECTBO Ha MOPCKMTE MHAYCTPUM B AenTata Ha
peka AHA3b BKAKOYBA NeT napka u 6asu B HaHToHr, oywan, Wanxain, MyagyH n HuH60.

Cb3aaBaHeTo Ha Te3n napkose 1 6asn nma ABa OCHOBHM GOKyca:

® 3gcuneaHe HA UHOYCMPUAAHOMO CbmpyOHU4YeCmeo: LUANOCTHO yrnpas/ieHVWe Ha
WHAYCTPUANHUTE MPOEKTM U Pecypcu C Les ynecHABaHe Ha u3bopa Bb3 OCHOBa Ha
HY)KOMTE; Cb3gaBaHe Ha cepBM3HM YHKLMM 33 HAcoyBaHE Ha W3MbJHEHWETO Ha
NPOEeKTUTEe; HacbpyaBaHe Ha MJABHOTO MPEXBbP/AHE Ha MOPCKATa NMPOMWLIEHOCT B
paMKWTe Ha PernMoHa 1 PasBUTUETO Ha UHAYCTPUAIHU KAbCTEPU.

® 3g0vbabovasaHe HA CbMpyoHUYecmeomo 8 0baacmma Ha Hay4yHume UHOBAUUU U
paseumuemo Ha MAsAAHMU: HaCbPYaBaHE Ha KOMEXKU U MHCTUTYLMU, HAYYHU UHCTUTYTU U
npegnpuaTAA Aa Cb34aBaT CbBMECTHM MHCTUTYUMM 33 HayyHOM3C/edoBaTesicka M
pasBoiiHa AeMHOCT M obWwM LeHTpoBe 33 TpaHchep Ha TEXHONOTMW; OCUrypsiBaHe Ha
KOMYHUWKaLMA U MHTErpauus npu nNpuBAMYAHETO HA TasaHTW B 06/1acTTa Ha MOPCKUTE
HayKM; Cb3ZaBaHe Ha CbBMECTHU MeXaHU3MM 3a obyuyeHue U pasBUTME Ha TaNaHTU; U
YCTaHOBSIBaHe Ha 06U KpUTepuM 3a NpM3HaBaHe Ha TanaHTu (JbprKkaBeH CbBeT Ha Kutait,
2014 r.).

1.8.2. MNoTteHUMaNbT Ha CUHUA BBINEPOA, 3a CNPABAHE C KAMMATUYHUTE NPOMEHU

MakpoBsogopacanTe ca U3KAUYUTENHO ed)EKTVI BHUN B a6cop6V| PaHEeTOo Ha BbrepoaeH ANOoKCna,
OT oKkeaHa. Camo Bb3 OCHOBa Ha 6buomacara Ch, Te morart aa a6cop6V|paT nose4vye nNapHMKoBu
rasose, OTKOJIKOTO MOPCKUTe TpeBU, MaHrpoBuTe AbpBeTa U 6paKVIHHVITe 6naTa, KOUTO Ca
M3BECTHM CbC CNOCOBHOCTTa cU Aa CbxpaHABaT Bbrnepod. Tosa O3Ha4aBa, 4ye CbepMMTe 3a
MaKpoBoaopacnun buxa mornm Aa MNOMOrHaT 3a CnpaBAHETO C MEeCTHUTE KAMMATUYHU
B'bB,CI,eﬁCTBMFI, KaTO Hanpumep OKNCNIABAHETO Ha OKeaHuTe.
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B oTroBop Ha TOBa ce MpoBeXAaT U3cAeABaHMA BbPXy HOBU MOAXOAM 33 EKCTPAKLMSA, KaTo
Hanpumep MOKpPY MeToamu Ha 0bpaboTKa, KOUTO No3BoaABaT 06paboTka 6e3 npenBapUTENHO
cyweHe. Te3an MHOBaLMM MMAT MOTEHUMAN Aa HaManaT NPOM3BOACTBEHUTE pasxoau U Aa
MOHWKAT Bb3AENCTBMETO Ha UHAYCTPUATA BbPXY OKOJIHATa cpesa.

1.8. PonsATta Ha MaKpoBOZOPACAUTE B CUHATA UKOHOMMKA

CeKTopbT Ha MAaKPOBOAOPAC/UTE Mpes/iara He Camo MKOHOMMYECKM NOTEHLMas, HO U peauua
€KOJIOTMYHM M COLMANHN MON3M, KOUTO NOMaAaT B KOHLUENUMATA 38 CUHATA MKOHOMMKA. Tesun
Non3M NO3UUMOHMPAT OTFIEKLAHETO HA MAKPOBOAOPACAM KaTO HeWo nosBeye OT
WHAYCTPMaNHa AeMHOCT, a KaTo cTpaTternyecka obaacT, KOATO MOXe Aa AonpuHece 3a
34paBeTo Ha naaHerTaTa.

1.8.1. CuHA MKOHOMMKA

OT HavyanoTo Ha 21 BeK KoHUenuuATa 3a ,CMHATA MKOHOMMKA® CTaBa BCce MO-NonyaspHa.
MexayHapoaHaTta oBWHOCT npes/iara CUHATA MKOHOMMKA Aa 06xBalla TPM MKOHOMUYECKM

dopmu:

®  MKOHOMMKa, KOATO Ce 3aHMMaBa c rnobanHaTa Kpusa Ha BogaTta (McGlade et al., 2012),

®  MKOHOMMKa Ha MHOBaTUBHO pa3BuTue (Pauli, 2009) n
® pasBMTME Ha MOpCKaTa MKOHOMMKa (Behnam, 2012).

HayyHu n3cnenBaHuA NoOKasBaT, Ye nTepaTypaTta 3a CUHATA MKOHOMMKA ce GOKycupa Bbpxy
TEMM KaTO YCTOMYMBO pPa3BUTUE, EKOCUCTEMHM YCAYyrW, YMpaBAeHWE W CEeKTOpHa
TpaHchopmauma. B TO3M KOHTEKCT MOAENUTE Ha CUHATA MKOHOMMKA Ce pasrfiexkaaT KaTto
HaCoYeHW KbM MPeMMHABAHE OT HeJOCTUr KbM M306MAME Ha pecypcn M Kbm MPOMAHa Ha
npeobnagasalumMte Moaesv Ha NPOU3BOACTBO M NOTpebaeHne, KOUTO Cb3AaBaT EKONOTUYHU
npobnemu (Kathijotes, 2013). 3a Aa ce NoAKPENN CUHUAT pacTexk B KpanbperKHUTe paioHu, ce
npenopbyBa pa3paboTBaHETO Ha MHCTPYMEHTM 3a YNpaB/ieHWe, OCHOBaHM Ha noaxos,
cbobpaseH ¢ ekocuctemHuTe yeayr (Mulazzani et al., 2016). Mo cbLMA HAYMH AATOCPOYHUAT
YCTOMUMB CUH PacTeX B MOPCKMA CEKTOP € CBbP3aH C MOAENN HA yNpaB/JieHWe, OCHOBAHM Ha
CbTpyAHMYecTBO, NpuobuasaHe 1 aosepue (Soma et al., 2018). NpoyuBaHuATa, GOKYCUpPaHU
BbPXY MPOCTPAHCTBEHOTO U3MEPEHNE HA CUHMA PACTeX, CbLLO NoA4YepTaBaT CTPaATeErmyeckoTo
3HAYeHWe Ha MNNaHMpaHeTO W pasnpefeneHVeTo Ha MNPOCTPAHCTBOTO, KaTO W3TbKBaT
NoTeHLUMaNHUTE OrpaHUYEeHUA 3a pacTexa B mopckaTa nHayctpus (Van den Burg et al., 2019).

B nuTepaTypata nNo ynpasieHMEe U ynpaBNeHWE Ha YCTOMYMBOTO Pa3BUTME MOAXOABLT KbM
YCTOMUYMBOTO pasBUTME Ce TpuMema KaTo OCHOBa. B TO3M KOHTeKCcT e paspaboTeHa
KOHL,EeNTyas/IHa paMKa 33 OLEeHKa Ha YCTOMYMBOTO yrnpaB/ieHne Ha Mopckute pecypcu (Keen et
al., 2018). OcBeH TOBa e MpPeasioXeH MoZen 3a YynpaB/leHME Ha CUHUA pacTeXk, KOUTo
nogyeptaBa HeobXxogMMOCTTa OT CbBMECTHM YCUAMA Ha 3aumHTepecoBaHMTe CTpaHM 3a
HacbpyaBaHe Ha CMHWUSA PacTeX M NOCTUraHe Ha LenunTe 3a yCcTolumBo passutue (Sarker et al.,
2018).
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CNaikoBOAHM PECypCH, KaKBMTO ca HeobXoAMMM 3a CyX03eMHOTO 3emeaenmne. Bogopacaute,
OKayeHu Ha AbArM BbAMLM, MOraT 43 AOCTUrHAT Ab/XKUHa oT 10 meTpa uauv nosede, npeam aa
6baaT cbbpaHu npes nponetra. To3M NOAX04 MOMe Aa AOBede OO0 BMCOKW A06uBKM OT
CPaBHUTENHO MaJiKa MoLL.

®  WUHTerpupaHa myntutpoduuHa akeakyntypa (IMTA): Tosu nogxon BKAHOYBA
CbBMECTHOTO OTFNeXAaHe Ha pas/IMyHM BUA0BE — KaTo pnba, MMAM MU MaKpOBOAOPACAN — B
efiHa 1 cblya cuctema. MakpoBsogopacinte abcopbupaTt U3NULIHUTE XPaHWUTEHU BelLecTsa
(a3oT n pocdop), npomnsxoxaawy oT OTNAZBYHUTE NOTOLM Ha APYrM BUAOBE, NoaobpaABaiku
KayecTBOTO Ha BogaTa M MOANOMAralku LANOCTHATA YCTOMYMBOCT Ha eKocucTemarta. Tosum
WHTErpMpaH Moaen MoXKe Aa NOBULWKN MKOHOMMYECKaTa PeHTabUAHOCT, KaTo CbLLEBPEMEHHO
JoHece Mo/13u 3a OKOJ/IHaTa cpeja.

1.7.1. buotexHonorusa u noaobpasaHe Ha copToBeTe

BuoTtexHonormMaTa n Nnogo6bpABaHETO Ha WamMoBeTe ca OT FO/IAMO 3HAa4YeHWe 3a AbrOCPOYHOTO
pasBuTME Ha CeKTopa Ha Makposogopacaute. Bbnpeknm TOBa, 3a pas/iMka oT
MWKPOBOAOPACAUTE, TEXHONOTMYHUAT Hanpeabk B Ta3m 06/1acT BCe oLe e B paHeH eTan. MNpwu
MWUKPOBOAOPAC/INTE MHCTPYMEHTM 3a reHeTMYHO pedakTupaHe Kato CRISPR/Cas9 ca 6uan
yCcnewHo wu3non3BaHM 3a noaobpABaHe Ha MPOMULLAEHO 3HAYMMU  XapPAKTEPUCTUKM,
BK/IIOYMTE/THO CbAbPXKAHNETO HA IMMUAM U MUTMEHTU. B KOHTpACT € TOBa, NPUNOKEHMETO Ha
TE€3U MHCTPYMEHTM NPU MaKpOBOAOPAC/IUTE BCE OLLE He e A0CTaTbYyHO MPOYYEHO, @ HAMYHUTE
AaHHW He NpefocTaBAT NoApobHa MHPOPMALMA 3a TOBA KaK NPOMMULLNEHUTE XapaKTEPUCTUKM
Ha MakpoBogopac/smMTe moraT Aa 6b4aaT Nof06peHM Ype3 FreHHO MHXEHEPCTBO.

MoHacToAWeM OCHOBHMAT nogxoh, W3Mos3BaH 3a nogobpaABaHe Ha LWamoBeTe Ha
MaKpoBOZOpAC/NTE, Ce OCHOBaBa HA KOHBEHLUWOHA/IHO CeNeKUMOHHO pas3BbXKAaHe U
pa3paboTBaHe Ha cTabuaHM copToBE Ype3 UAeHTUOULMPAHE MU Pa3NPOCTPAHEHNE HA KeNaHU
XapaKTepPUCTUKN OT AMBM Nnonynaumui. ToBa NOKasBa Ha/JIMYMETO Ha KPUTMYHA TEXHONOrMYHA
npasHWHa 3a YCTOMYMBOTO Pa3BUTUE Ha OTINEXKAAHETO HAa MakpoBogopacau. MpeofonaBaHeTo
Ha Ta3W NpPasHMHA NoAYepTaBa Ba)KHOCTTA HA MHBECTULMUTE B BUOTEXHONOMMU U FEHETUYHM
n3cnenBaHuA 3a MakCcMMU3NpaHe Ha 6baeLuma noTeHUMan Ha cekTopa.

1.7.2. buopaduHepua n npepaboTka

Pa3paboTBaHeTo Ha BopadUHMpPaLLM NPOLECH € OT PeLlaBallo 3Ha4YeHWe 3a NOoBULLIABAHE Ha
MKOHOMMYECKaTa CTOMHOCT Ha MakpoBogopacauTte. Tesu npouecM MmaT 3a uen aa
NPOMU3BEXKAAT MHOMKECTBO BUCOKOKAYECTBEHW NPOAYKTM HA NPUHUMNA Ha HYNEBUTE OTNaAbLUM
ypes ¢pakuMOHUpaHe Ha BMoOMacaTa Ha OCHOBHUTE M KOMMOHEHTU (Hanpumep NPOTEUHM,
BbIAEXMAPaTU, AMNUAKN), KOMTO cel ToBa moraTt Aa 6baT ONoA30TBOPEHM Ypes PasAnyHU
NPOAYKTOBM MOTOUM.

O6bpaboTKkaTa Ha MaKkpoBoAopacan obaye e CBbP3aHa CbC 3HAYMUTENHM Npean3BMKaTe/CTBa.
CyweHeTo Ha cbbpaHaTa bMomaca e eHeproembK NpoLec, KOWTO yBeNnYaBa KakTo pasxoaunTe,
TaKa W Bb34eNCTBMETO BbPXY OKOHATa cpesa.
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Ta6nm.|,a 2: OCHOBHM MeTaboNUTH Ha MaKpoBoaopacauTe U NpoMuULLINIEHN NPUNOoXKeHUA

OCHOBHU NPOMULLNEHN
Knac meTtaboautu OCHOBHMU U3TOYHULMU
NpPUNOXKEeHUn
Rhodophyta (yepBeHun XpaHu (crecTaBaHe, Kenvpaxe),
Bogopacau), dbapmaueBTUYHM NPoAYKTH
NMonusaxapugm
Phaeophyceae (aocTaBAHe Ha nekapcTBa),
(kadsBn Bogopacnn) 6uotexHonorumn, buoropmea
Pasnnynun Bnaose,
XpaHu (pacTUTENHU NPOTEUHM),
MpoteuHun 0cobeHo YepBeHU
dyparku, xpaHeHe
BOoAOpPacU
AHTUOKCUAAHT, MPOTUBOPAKOB,
Phaeophyceae
®deHOo/IHU cbeauHeHus aHTUMMUKPOBEH KO3MeTUKa (NpoTuB
(kadsBn Bogopacnn)
CTapeeHe)
MurmeHTn HaTypa/sH1 OLBETUTENIN 33 XPaHU,
(kapoTeHoMAM, PasnuyHu BugoBe KO3METUKA, XpaHeHe (XpaHWUTeNHU
dUKOLMaAHUHMK) no6aBKu)
XpaHu (xpaHuTenHun gobasku),
MwuHepanu n BUTaMUHU Pa3nnynu Bugose
dypaxku, buotop

Te3n pa3HOObpasHU NPUOXKEHUA NOKa3BaT, Ye MaKpoBOAOPAC/MTE He Ca Camo MbpPBUYEH
NPOAYKT, HO U CYPOBMHa 3a UHTerpupaHa buopaduHepus, No3BoNABaLLA NPON3BOACTBOTO Ha
MHOXECTBO BMCOKOKAYyecTBEHW MNPOAYKTM OT efdHa U cblla 6uomaca. Tosu noaxos e B
CbOTBETCTBME C MOAENa Ha KpbroBaTa MKOHOMMKA, NPU KOWTO ce M3MOoA3Ba LAnaTa CypoBuHa
M ce NnogKpens uenTa 3a Hynesu otnagbum (Adarshan et al., 2023).

1.7. TexHonorum 3a otrnexkgaHe u npepaboTka

CeKTopbT Ha MAaKPOBOAOPACAUTE CE Pa3BMBA OT TPAAMLMOHHUTE NPAKTUKM Ha CbBUpPaHe Kbm
CbBPEMEHHM TEXHMKM 3a OTrexaaHe, 6asmMpaHn Ha akBakynTypu. Tasm TpaHchopmauma uma
3a uen da nogobpu edpeKTMBHOCTTA, 43 Hamanu pasxoguTe M Aa NOAKPEnM eKosornyHata
yCTOMYMBOCT.

CbBpeMeHHU TEXHUKM 3a OTIeXpaaHe

[ ] 3D oKeaHCKO 3emepenue: TexHWKa, KOATO MO3BOABA MaLLI,a6H0 npon3soAacTBo 4pes3
M3non3saHe Ha uAanata BOAgHAaTa KOJIOHa Ha MOPCKaTa BOAa, 6e3 Aa Ca HEO6XO,D,VIMVI 3eMmAa un
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BuoctMmynaHTUTe Ha 6asaTa Ha MaKpPOBOLOPAC/IM MOraT Aa YCKOPAT pacTe)ka Ha KyaTypuTe,
[a NOBULIAT TO/MIEPAHTHOCTTA KbM abMOTMUEH CTPeC, KaTo Cylla M CONEHOCT, U Aa noaobpart
YCBOSIBAHETO Ha XpaHMTE/IHU BelecTsa. TYPCKM NPOEKT NPoBeAeH B yHnBepcuteTa 8 MepcuH,
npoy4Yn Mpou3BOACTBOTO Ha BMOTOPOBE OT MECTHM BUAOBE MaKPOBOAOPAC/M U TAXHOTO
Bb34ENCTBME BbPXY Mapy/iATta, KaTto moAveprta noTeHuMana Ha cTpaHaTa B Tasu obnacr.
M3non3BaHETO Ha TaKMBa MECTHW M eCTECTBEHWN TOPOBE MOXeE Aa NPeasoXKu no-peHTabuaHa
onumA NPU HapacTBaLLMTE Pa3X0AM 3a CYPOBMHM, KaTo CbLEBPEMEHHO NOAKPEns NPaKTUKuTe
Ha 6MONOrMYHOTO 3emeaenme.

r. MpunokeHusa c BUCOKa AobaBeHa CTOMHOCT

MpUNOKEHMATA C Hali-BUCOKa AobaBeHa CTOMHOCT 38 MaKPOBOAOPAC/IMTE Ca B UHAYCTPUM KaTo
dapmaueBTUYHATA M KO3METUYHATA.

e dapmaueBTMUHU MPOAYKTM U  HyTpuuesTMUM: MaKpoBogopacAUTe CbAbpKaT
OMOAKTMBHM CbeAUHEHUA C aHTMOKCMAAHTHM, NPOTMBOPAKOBM, aAHTUMUKPOBHM K
aHTMAMAbeTHM CBOMCTBA. Te3n CbeAMHEHMA Ce CYMTAT 3a eCTeCTBEHA M YCTOMYMBA aNTepHATHBa
Ha CUHTETMYHUTE NleKapCTBa W MOKa3BaT MOTEHUMaN B JIeYEHUETO MW YNpPaBNEHUETO HA
pasnnMyHn  3abonABaHMA. HAKOM CbegMHeHWs, KaTo KapareHaHuTe, ca MOKasanu
NPOTMBOPAKOBA aKTMBHOCT M MOTaT Aa reHepupaT CUHEPrMYHM epeKTU, KoraTo ce KOMBUHMPAT
C KOHBEHLMOHA/IHM IeKapCTBa.

® KosmeTtuKa: HatypanHute, 6BUOCHBMECTUMM U Bb30OHOBAEMU CbeAUHEHUA, U3BNEYEHU
OT MaKpoBOAOpac/Au, HabupaT MONyAAPHOCT B rpuMKaTa 3a KoxkaTta. Te ce M3Mon3BaT B
OBNIAXKHABALLM KPEMOBE, NPOAYKTU NPOTUB CTapeeHe, dopmyau 3a nsbensaHe Ha KoxKaTta u
NPoAYKTM 3a rpuKa 3a KocaTa (Pasmep Ha TbproBcKMA Nasap Ha MOPCKM Bogopacau, 2024 r.).

® MaTtepuanute oT BOAOPACAU, NPUroTBEHM Nog GdopmaTta Ha nacTu, npaxose Man bpalHa,
ce NpeanoyvTaT B LEHTPOBETe 3a TajslacoTepanya Nopaau CbAbPXKAHMETO UM Ha MUHepaau
(Ranuuit, marHeswit, HaTpui, Kanuii), MUKPOENEeMEHTU (Kensas3o, Mea, UWMHK, MaHraH) u
BuTaMmuHK (Turan, 2007). Cnopea AaHHW, cnocobHOCTTa Ha arapbT Aa obpasysa ren e
npunbaM3nTEeNIHO AeceT NbTU NO-BUCOKA OT Ta3W Ha XKeNnaTuHa, KOeTo NOAKPENs WMPOKOTO My
M3Moa3BaHe B MMKPOBUONOrMYHUTE 3cneaBaHuns U dapmaleBTMYHaTa npomumiuneHocT (Yilsay
et al., 2001).

® bnaropgapeHue Ha BMCOKaTa CM CNOCOBHOCT 3a 3aAbpiKaHe Ha BOAA, KOMMOHEHTUTE,
M3B/IEYEHN OT MOPCKM BOAOPAC/M, Ce WM3MNOA3BAT M MNPU NPUrOTBAHETO Ha CYCNEH3MOHHU
cmecu, cbabprKawm cyndamat (Glner & Aysel, 2006).

® Arap-renoBeTe Ce M3MNOA3BaT M B Pas/IMUHU NPOAYKTU, KaTo napdroMMpaHn Kpemose 3a
NOAMMULWHULMTE, CABHLE3AWMTHN KPEeMoBe W OEepPMaToNOrMYHM KPemMoBe, CbAbpiKalim
LUMHKOB OKCUZ MU NEHULUANH,

® [IpoyuBaHus MOKa3BaT, ye aJrMHATUATE, M3MON3BaHH B KPEMOBETE, MOTAT Ja OCHTYpST
OXJIAKJAIIO0 W OCBEXKABAI[0 yCEIaHe Ha KokaTa OnmaromapeHme Ha edexra Ha OBp30TO
u3napsiBaHe.
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1.6. Bepura Ha CTOMHOCTTa Ha MaKPOBOAOPAC/NIUTE U OCHOBHU NPUIOXKEHUA
1.6.1. TbpProBCKM M NPOMMULLIEHN NPUNOXKEHUA HA MaKpOBOAOpacauUTe

MaKpoBogopac/imTe ca ce NPeBbpHasn B CTPATErNMHYECKM PECYPC B MHOTO MHAYCTPUM — HE CaMO
B XpaHWUTE/NHUA CeKTOop — 6narogapeHue Ha TAXHaTa XpaHMTeNHa CTOMHOCT, BUOaKTUBHU
cbeanHeHun v 6bp3n TeMMNoBe Ha pacTes. ToBa e No3B0JIM/I0 Ha MaKpoBogopaciuTte Aa 6baat
BCE MO-Y4eCTO pPasr/iexAaHn KaTo yHueepcanHa naatdopma 3a buopaduHmupaHe.

a. CeKTop Ha XpaHuTe M HaNUTKUTe

MakpoBogopac/imTe OTAaBHA Ce U3MON3BaT 338 AUPEKTHA KOHCYMALLMA MO LLeans CBAT, 0cobeHo
B a3naTcKaTa KyxHa. Bugose Kato Hopu (Porphyra spp.), Bakame (Undaria pinnatifida) u komby
(Laminaria japonica) ca OCHOBHWM CbCTaBKM B MPOAYKTM KaTO CylW, Canath, COCOBE MU
nognpasku. OcBeH TPAAMLMOHHOTO CU NPUIOKEHWE, MAaKpOBOJOPACAMTE BCe NOBeye ce
pasrnexgat Kato boraT M3TOYHUK Ha d)yHKLI,VIOHaﬂHVI XpPaHU U pPacTUTENIHU anTepHaTUBU.
MakpoBogopacimTte ca 6oratv Ha NPOTEUMHM, ANETUYHW GUbpW, BUTAMUHMK, MUHEpann U
NoJIMHEHACUTEHU MaCTHU KucennHu (PUFA), KOUTO ca OT CbLLECTBEHO 3HaYeHMe 33 YOBELLIKOTO
xpaHeHe. C HapacTBawaTta MOMYy/JAPHOCT Ha BEraHCKUTE W BereTapuMaHckuTe aueTw,
MaKpoBOZOpacAuTe ce W3MN0N3BaT BCe MO-WMPOKO 3a pa3paboTBaHe Ha pacTUTENHM
aNTepHaTMBM Ha NPOTEUHUTE.

EQHO OT Hal-3HAaYMMUTE NMPOMMLLNIEHN MPUIONKEHNUA HA MAaKPOBOAOPAC/UTE B XPaHUTENHUSA
CEKTOp e NMPOU3BOACTBOTO Ha XMAPOKOA0MUAM (arap, aArMHaT v KapareHaH). Tesu cbeguHeHus
Cce W3Mo/N3BaT KaTo ecTecTBEHM [A06ABKM 3a Ke/upaHe, CrbCTABaHe, CTabuausmpaHe U
eMy/ITMpaHe B LUMPOK CMEKTbP OT XPaHW, BKAOYUTENHO Cnagosies, KOHGUTIOPU 1 neyunsa.

6. dypaku 3a }KMBOTHU U aKBAKYATYpPU

MaKpoBogopacaute nNpuaobusaT Bce MO-TONAMO 3HAYeHWe B CEKTopa Ha o¢yparkuTe 3a
YKMBOTHM KaTo yCTOMYMBA aNTePHATUBA Ha KOHBEHLMOHaHaTa pMbHa XpaHa 1 pubeHoTOo HedT.
Te3n CbCTaBKM MOraT Aa OCUTYPAT OMera-3 MacCTHM KUCE/IMHWM, KOWUTO Ca OT CblLEeCTBEHO
3HayeHWe 3a XPaHEHEeTO Ha XKMBOTHUTE, KaTo MO TO3M HauYMH Ce HaMafsfBa 3aBUCMMOCTTa OT
pubonoBa. M3nonseaHeTo Ha 6palHO OT MOPCKM BOAOPACAM KaTo ¢yparkHa AobaBKa,
3anoyHata B HopBerua npes 60-Te roAMHM Ha MUHaNWA BEK, € NPUMEp 33 paHHa MHOBaLMA B
Ta3n obnact. OcBeH TOBa MPOYYBAHUA COYAT, Ye BKNHOUBAHETO Ha ONpesesieHn BUA0BE MOPCKM
BOZ0PACAU BbB dPyparka 3a KMBOTHM B CbOTHOLLUEHME OKOA0 1 % MOXKe Aa HamManu emmucumnTte
Ha MeTaH OT eapuaA poraT 406UTbK. TO3M NOTEHUMAN 33 CMEKYaBaHe Ha Bb34eNCTBUETO BbPXY
KAMMaTa CbLLO NO3ULMOHMPA CEKTOPA KaTo BaXKeH B KOHTEKCTA Ha AelicTBuATa 3a 6opba c
W3MEHEHMETO Ha KNIMMarTa.

B. BuoctTMmynaHTh u 6uoTopose

EKCTpaKTMTE OT MaKpoBOAOPACAM Ce WM3MNOA3BaT B CE/ICKOTO CTOMAHCTBO KaTo 6uoTopose u
noyseHn nogobputenn, bnarogapeHne Ha CbAbPKAHMETO CU HA MAKPO- U MUKPOENEMEHTMH.
Te3un gobaBku moraT ga noaobpaT GPU3MKOXMMUYHMTE CBOMCTBA Ha NoYBaTa M Aa CTUMYAMpaT
nosesHa MMKPoBHa aKTUBHOCT.
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C yBesiMuaBaHeTO Ha 34paBHATa M EKOJIOTHYHATA OCBEJOMEHOCT Ha IIOTPEOUTENTE, HapacTBa
U THPCEHETO HAa YCTOWYMBM HM3TOYHHIM Ha XpaHa. MaKpoBOJIOpaciuTe, 0COOEHO MOPCKHUTE
BOJIOpACIH, CE CUMTAT 33 ChCTABKH C BHCOKAa XpaHUTEIHA CTOWHOCT, KOUTO MOTaT J1a Ioa00psT
KaKTO BKyca, Taka M MOJI3UTE 32 3/IpaBETO Ha PACTUTEIHHUTE MTPOAYKTH. MaKpoBogopacinuTe ca
OoraTu Ha BUTaMHHH, MUHEPAIN U aHTUOKCHAaHTH. Harmpumep, depBeHHTE MaKpOBOOPACIIH
KaTo HOPH ChIbPKaT BUCOKH HHBA HA BUTAaMUH B12, KOWTO 4ecTo JIMIICBA B BETaHCKUTE JIUETH.
To3n xpanuteneH npoduia € B ChOTBETCTBHE C HApacTBAIIOTO ThpPceHe Ha (PyHKIMOHAIHU
XpaHH.

Cropen npoyuBane, myoimkyBaHno B International Journal of Food Science, koHcymanusTa Ha
BOJIOPACIH MOXeE Jia TIOJ00pH 3IpaBeTo Ha yepBaTa W Ja YKpemu WMyHHata cuctema. Tasu
OCBEIOMEHOCT TIOITMKBA BCE MTOBEYUE MPOU3BOIUTENH JIa BKIIOUBAT MAKPOBOJIOPACIH B CBOHUTE
MPOAYKTH.

1.5.3. MepKu 3a nogKpena oT CTPaHa Ha NPaBUTE/ICTBOTO

IIpaBuTescTBaTa akTMBHO HAachp4aBaT OTIVIEKIAHETO M KOHCYMalldsaTa Ha MaKpOBOJOPACIH
KaTO YacT OT LEJIUTE CH 38 YCTOMUUBOCT. 3eNIeHUST MaKT o[uepTaBa 3HAaU€HUETO Ha MOPCKUTE
pecypcu 3a mocturaHeTo Ha knumatnyaute nemu. EC manupa na uaBectupa | Musmapa eBpo
B YCTOMYMBO aKBAKYJITYpPH, C KOHKPETEH aKLEHT BbPXY OTIJIEKIAHETO Ha MaKpOBOAOPACIIH.
Ta3u nHULIMAaTUBa UMa 3a LeJ 1a HAChPYU MECTHOTO IIPOU3BOJICTBO, 1a HAMAJIM 3aBUCUMOCTTA
OT BHOCHH TPOJYKTH U Jia TOJJOOPH IPOJIOBOJICTBEHATA CUTYPHOCT.

1.5.4. TeXHONOrMYHU NOCTUKEHUA

INocnemHnTe TEXHOJOTMYHM IOCTIDKEHHUS MONOOPSBAT €()eKTHBHOCTTA HA OTIVISKIAHETO M
npepaboTKaTa Ha MakpoBoopaciu. MHoBamy KaTo aBTOMaTU3UPAHO ChOUpaHe Ha PeKoJITaTa
U YCbBBPILICHCTBAHM TEXHHKHM 3a aKBaKyJTypH YJIECHABAT IPOM3BOJACTBOTO Ha
BHCOKOKaYeCTBEHH MAaKpOBOJOpAcid B TojJeMM KonuuecTBa. Hampumep, mapTHBOPCTBOTO
Mexnay Yaupepcuteta Ha IOxna Kamidopuus n Hopexxkara kommanust Ocean Farming nma
3a IeN Ja pa3padoTH yCTOMYMBHU NMPAKTHKU 33 OTIJIeKIaHe, KOUTO OMXa MOIJHM J1a yBenuyaT
nobuBute ¢ mo 50 %. Tesm pa3paboTkm He caMoO MOAOOpSABAT HMKOHOMHYECKATa
KHM3HECIIOCOOHOCT Ha OTIVIEKIAHETO HA MAaKpOBOJAOpPACIH, HO W HaMalsiBaT Bh3ACHCTBHETO
BBPXY OKOJIHATA Cpela.

Jlpyra TeHIEHIMs € HapacTBallOTO W3IOI3BAHE HA MAaKpPOBOJOPACIM B EKOJIOTHMYHU
ONAaKOBBYHHU penieHus. Thil KaTo 3aMBpCABAaHETO C IUIacTMaca ce MPEBPHIIAa B IIoOaleH
mpobjeM, KOMIAHMHUTE MpPEMHHABaT KbM OWMOpa3TpaAuMH alNTEepHAaTHBH. MaTepuanunrte,
MOJIydEeHH OT MaKpOBOJOPACIH, MpeIsiaraT yCTOHYMBA alTepHATHBA Ha KOHBEHIMOHATHHUTE
IJTACTMACH, KOETO T IIPaBH NPHUBIIEKATEIIHN 3a TIOTPEOUTENNTE, 3aTPHXKEHH 33 OKOJIHATA CPeJia.

W3mom3BaHeTo Ha MaKpOBOAOPAcId B KO3METHYHATA MMPOMHUILICHOCT CBHINO C€ yBEINYaBa.
MHOro KO3METHYHH KOMITAHHHM BKIIOYBAT EKCTPAKTH OT MOPCKHA BOIOPACId B CBOUTE
(hOpMYITHPOBKH TOPaI TEXHUTE OBIAKHABAIIM W aHTHEHIDKUHT CBOWCTBA. Tasn TeHACHIWS
MIPEICTABIISABA ITEUEITHBIIA BH3MOXKHOCT 32 JJOCTABUUIINTE HA MAKPOBOIOPACITH.
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B. MepKM 3a nyﬁnmna noaKpena n NOAUTUYECKU UHULNATUBU

MpaBUTENCTBEHUTE  WMHWULMATMBM  CbLO TMOAKPENAT pacTea Ha MHAyCTpuATa  3a
MaKpoBOAOpacAn. B MHOro CTpaHu NpaBUTENCTBATa HAaCbpPYaBaT YCTOMYMBIM CEICKOCTOMAHCKK
NpaKTUKK 3a 6opba C KAIMMATUYHUTE NPOMEHM M BJIOLLIABAHETO Ha OKOJIHATa cpeda. Hanpumep,
3eneHuMAT NaKT, u3roteeH oT EBponelickma cbio3 (EC) (NOAA Fisheries, 2024), nogyepTaBa
3HAYEHMETO Ha YCTOMUYMBUTE MOPCKM PECYPCH M HacbpyaBa MHBECTULMUTE B OTF/IEKAAHETO Ha
BOZOpACAM.

EC nnaHupa ga otaenn o 1 munavapg espo ao 2027 r. 3a HacbpyaBaHe Ha YCTOMYMBOTO
aKBaAKY/NTypyW, KaTO Ce OYaKBa YacT OT Te3u cpenctBa Aa H6bAaT HacoYeHM KbM CEKTOpa Ha
MaKpoBogopacaute. TakMea MHMLMATMBM MOraT 43 OCUTYPAT GUHAHCUMPAHETO U pecypcuTe,
HeobxoouMuM 3a CTUMYMPaHE Ha pacTeXKa Ha cekTopa.

r. UHoBauumn B NpUNOXKEHUA C BUCOKA AOGBBeHa CTOMHOCT

NHoBaumMTe B NPUNOXKEHMATA HA MAaKPOBOZOPACc/IMTe NpeasiaraT olle efgHa Bb3MOXKHOCT 3a
pacTtexk. OCBEH B XpaHUTE/IHO-BKYCOBaTa NPOMMLL/IEHOCT, MaKpPOBOAOPAC/IMTE Ce NPOY4YBaT B
peauua CeKTopM, BKAOYMTENTHO KO3METMKaTa, buoropusaTta U buonnactmacute. MNporHosunpa
ce, ye o 2026 r. CBETOBHMAT Ma3ap Ha buonnactmacu we aocturHe 44,5 mappa. LWATCKM
40Napa, a MaKpoBOZOpac/MTe MoOraT [Aa CAyXKaT KaTto YCToMuYMBa afnTepHaTMBa Ha
KOHBEHLMOHA/IHUTE M/1IACTMAcK Ha MeTPOJIHa OCHOBA. TO3M Npexod, KbM €KOJI0TMYHO YUCTU
MaTepuann e B CbOTBETCTBME C TbPCEHETO Ha MoTpedbuTennTe Ha YyCTOMYMBU MPOAYKTU U
Cb3/aBa 3HAaYMTE/IHU Bb3MOXKHOCTU 3a Nasapa Ha MaKpoOBOAOPACM.

A. NMpuHOC KbM NOTEHLMANa 32 CMeK4YaBaHe Ha U3MEeHEHMETO Ha Kanmara

PonsATa Ha MakpoBOAOPac/MTE B CMEKYaBaHETO Ha KAMMaTUYHMTE NPOMEHU CbLLo npeanara
O4YaKBaHMWA 3a pacTex. OTrneX4aHeTo Ha MaKpPOBOAOPACN MOXKe Aa AonpuHece 3a 6opbaTa C
rnobanHoTO 3aTon/NAHE Ype3 3HAUYUTENIHO HamasifBaHe Ha KOJIMYecTBaTa Ha BbriepoaHua
Avokena, B atmocdepata. Cnopes npoyysaHe, npoBegeHo oT CeeToBHaTa 6aHKa,
OTrNEeXAaHeTO Ha MOPCKW BOoAOpacinM MmoxKe ga abcopbupa ao 1,5 muavapaa ToHa
BbrNepofeH AMOKcUA roamiiHo. To3n noTeHuman 3a abcopbupaHe Ha Bbriepos He camo
yKpensa npoduna Ha MakKpoBOAOPaACANTE MO OTHOWEHME Ha YCTOMYMBOCTTA, HO U NpUBANYA
WMHBECTULMK OT opraHu3aummn, GoKycMpaHu BbpXy OKOHaTa cpesia, U NpaBUTENCTBa, KOUTO ce
CTPEMAT Aa NOCTUTHAT KAMMATUYHUTE CU LLeNN.

1.5.2. PaswupnABaHe Ha nasapa

PaswupaBawmTe ce naszapu B 3anaza AOMbAHUTENHO YBeMYaBaT Bb3MOXKHOCTUTE 33 PacTeXk.
HapacTtBauata nonynapHocT Ha pactuTenHuTe anetn B EBpona n CeBepHa AMepuKa Boau [0
NO-BMCOKO TbpPCEHEe Ha MPOAYKTM OT MOPCKWM Bogopacan. B CbegnHeHUTe WwaTtu ce o4akBa
nasapbT Ha A4/ IMBM MOPCKM BoAopacan aa pacte ¢ 10% roanwHo, AOCTUrANKN NpUBAN3UTENHO
2 muamnapga agonapa Ao 2025 r. OcHoOBHa TeHAEHLUMA Ha nasapa Ha MaKpoBoAOpacau e
HapacTBallaTa NONy/APHOCT Ha PacTUTE/IHUTE AMETH.
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1.3. Na3apHa BONATUAHOCT U L,eHOBM KonebaHua

LleHoBaTa HeCTabUIHOCT CbLUO € KpUTUYeH Npobsem. Ma3apbT Ha MAaKPOBOAOPACAN MOXKE A3
6bae M3N0XKeH Ha KonebaHuA, MPUYMHEHN OT GAaKTOPM KaTo KNAMMATUYHUTE NPOMEHU, KOUTO
MoraT Za NoBAMAAT HAa YCNOBMATA 3a OTrexgaHe u gobusute. Hanpumep, B AOKAaA Ha
MeskayHapogHaTa acoupmaumMa 3a MOPCKM BoAopac/au ce otbensssa, Ye HebnaronpuATHUTE
METEOPO/IOFMYHN YC/IOBUA MOraT Aa [0BefaT A0 3HAYUTENHO HamanaBaHe Ha obema Ha
peKonTata OT MOPCKU BOAOPAC/N, KOETO Aa AoBede A0 NO-BUCOKM LeHu. MNMpes 2020 r. ueHaTa
Ha CyLleHUTe MOPCKU BOAOPaACAU ce NnoBUWK pAasko — ¢ Ao 30 % — nopagm npekbeBaHuA B
Bepurata Ha OOCTaBKU, NPUYMHEHN OT NnaHgemmnATa ot COVID-19, koeTo OTHOBO Noa4vepTasa
YA3BMMOCTTA Ha Na3apa.

1.4. TexHONOrMYHM OrpaHUYEeHUA

TexHONOrMYHUTE OFrPaHMYEHMA B OTIIEKAAHETO M NpepaboTKaTa MOraT ia OrpaHmMyaT pacteka
Ha nasapa. Bbnpeku Yye e NOCTUrHAT HanNpeabK, MHOFO NPON3BOAUTENN BCE OLLE Pa3ynTaT Ha
TPAAULMOHHN METOAM, KOUTO MOXe A3 He ca AO0CTAaTb4HO e(PEeKTUBHM WAM YCTONYMBM.
Hanpumep, nobrsute npu oTrnexgaHeTo Ha MaKpoOBOAOPACM MOFaT Aa BapmMpaT 3HAUYUTENHO
— 0T 5 g0 20 TOHA Ha XeKTap — B 3aBMCUMMOCT OT NPWIAraHUTE TEXHUKM 3a OTIeXAaHe.
HeedeKTMBHUTE NpPaKTMKM MOraT fga NOAKOMAAT PEeHTabuAHOCTTa M Ja  3aTpyaHAT
MalabrpaHeTo Ha AENHOCTUTE, 33 A Ce OTTOBOPM HA HAapPaCTBALLOTO TbpCEHE.

1.5. SWOT aHanu3 Ha nasapa

1.5.1. Bb3mMOXXHOCTU:
a. HapacTtBaLuo TbpceHe Ha yCcToiYMBO NPOU3BOACTBO Ha XPaHU

EAHa oT Hali-3HaYMMKTE Bb3MOXKHOCTM 33 pPacTeX Ha Nasapa Ha MaKpPoBOAOPAC/IM e CBbP3aHa
C MOTEHUMasnHaTa UM pons B YCTOMYMBOTO MPOM3BOACTBO HA XpaHWM. C HapacTBaHETO Ha
CBETOBHOTO HacesieHMe M TbPCEHETO HA MUTaTe/HA XPaHa, MAKpoBOAOpacAuMTe npegnaraT
*u3HecnocobHo peweHune. Cnopen OOH, ce o4yakBa CBETOBHOTO HAaceneHwe Aa AOCTUTHe
npubnusutenHo 9,7 munnapga gywm go 2050 r., koeto we aosege Ao 70% yBennyeHue Ha
TbpPCEHETO Ha XpaHu. Tbi KaTo MaKpoBogopac/muTe ca 6oraTm Ha OCHOBHWU XPaHUTE/HU
BELecTBa, Te BCe MO-4eCTO Ce WM3MNO0N3BaT KATO LEHHA CbCTaBKa B peauua XpaHUTENHU
NPOAYKTU — OT 3aKYCKWN A0 XPaHUTENHU J06ABKU.

6. NoBuwaBaHe Ha ocBeAOMEHOCTTa Ha norpeﬁm'enme no OTHOLWeHHue Ha 34paBeTo

HapacTBawoTo Cb3HaHME Ha NoTpebuTennTe 3a 34paBeTo M 61aroCbCTOAHWETO BOAM A0
yBe/MYaBaHe Ha TbpCeHeTO Ha OYHKUMOHANHM XpaHu. [lonsute 3a 34paBeTo  OT
MaKpOBOAOPaC/IMTE, M3BECTHWM C BUCOKOTO CU CbAbPKAHWE Ha BUTAMWMHW, MUHEPAIN U
aHTMOKCUAOAHTU, Ce Mpu3HaBaT Bce nosedye. [oknaa, w3roteeH ot C30, nokasea, 4e
KOHCYMaUumATa Ha MOPCKM BOZOPAC/IN MOXKe Aa AONpUHece 3a nofobpaBaHe Ha XpaHeHeTo,
0COBEHO B PErMOHM C OrPaHUuYeH AOCTbN A0 Pa3HOO6Pa3HU M3TOYHMLM HA XpaHa. Tbil KaTo
notpebutennTe TbpPCAT MO-34PaBOC/NOBHU BapuMaHTM 3a XpaHeHe, Ce O4YaKBa MasapbT Ha
NPOAyKTW Ha basaTa Ha MaKPOBOAOPAC/M Aa Ce PA3LLIMPU 3HAUUTENHO.
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Tabauuya 1: NMporHo3u 3a cBeTOBHUA Nasap Ha makposogopacnu (2024-2034r.)

XapaKrepucTuKa Ha nasapa Moapo6HocTH
Pa3mep Ha rno6anHua nasap (2024 r.) 12,7 mnpa.
Pasmep Ha rno6anHua nasap (2032) 18,39 mnpga,
MporHo3Ha nasapHa cToMHocCT (2024) 22,82 mnpa.
MporHo3Ha nasapHa cToMHocT (2032) 34,56 mnpa.
Fno6aneH CTP (2024-2032) 6%
Fno6anen CTP (2024-2034) 8,20 %
MasapeH aan B A3na-Tuxua okeaH (2023 77,07 %

r.)
CermeHT Ha YepBeHUTe Bogopacau (2024) 5,41 mnpa.
CermeHT Ha niocnute (2024) 4,86 mnpga,.

M3TouHuk: Fortune Business Insights, 2024

MaKpoBogopacante, ocobeHo copToBeTe CNUPYAMHA W Xnopena, ca Aobpe M3BECTHU C
nonsuTe cu 3a 3apaseTo. MpoyyBaHUA NOKA3BaT, Ye Te3W BOAOPACAM ca BoraTi Ha NPOTEUHM,
CbC CbAbprKaHMe Ao 70% B cyxo Bel,ecTBO. HapacTBaWMAT MHTEPEC KbM PacTUTENIHUTE AMETU
1 GYHKUMOHANHUTE XPaHW SOMbAHUTENHO YBENMYABA TbPCEHETO. Tasu TeHAeHLUMA e 0CobeHO
aKTya/iHa 3a MaKpOBOAOPacC/iMTe, Tbil KaTo Te Ce BK/KOYBAT B LUMPOKA rama OT NPOAYKTH,
BKNHOUYNTENTHO 3aKYCKM, L06ABKM U HANUTKM.
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1.2. Tno6anHm TbProBCKM Nasapu 3a MaKpPoBOAOPaCAU

Ma3apbT e cermeHTMpPaH NO HAKOJIKO M3MEPEHUSA, BKIOUMTENHO BUAOBE, POpma Ha NpoayKTa

1 reorpadcko pasnpegeneHue.

® Tleorpadcko pasnpeaeneHue: PernoHbT Ha A3na 1 TUXMA OKeaH e ACeH naep Ha nasapa,
KaTo npe3 2023 r. we npeacrtasnnasa 77,07 % OT CBETOBHUA Na3ap Ha MOPCKU BOAOPACU
(Fortune Business Insights, 2024). Kutait e cpefi OCHOBHWUTE CTPaHU, KOUTO CTUMYAUPAT
Npoun3BOACTBOTO M NPOAAXK6UTE, NoAnomMaraHn ot 6aaronpuATHU KAMMATUYHU YCAOBUS.
CeBepHa AmepuKa, n no-cneumanHo CALL, otbensssa 3abenerkmuTeneH pacTexk ¢ 04akBaH
cpefieH roauvweH pbcT OT 6,5 %, CBbp3aH C HAPACTBAWOTO M3MNO/A3BaHe Ha
MaKpOBOAOPACAU B KY/MHAPUATA U MOBULLIEHOTO TbPCEHE Ha PACTUTENHU MPOALYKTM.
EBponeickuAT nasap cblwo otbenasBa crtabuneH pactexk (Fortune Business Insights,
2024).

® Tun npoaykr: Cpes BMaoBeTe MaKpOBOAOPAC/M, CETMEHTBT Ha YepBeHUTe BOAOPaCU
3aeMa BoAgeLa No3MLMA Ha Nasapa, NogxkpeneH oT GYHKLMOHAHW XapaKTEPUCTUKN KaTo
OTHOCUTE/IHO BUCOKO CbAbPMKAHNE Ha MPOTEUHN U BUTAMUHU. TO3M CEFMEHT € OLLEeHEH Ha
npubnausuntenHo 5,41 munnapaa Watckm aonapa npes 2024 r. n ce o4akBa Aa HapacHe C
6,5% CAGR.

e dopma Ha npoayKra: MaKkpoBogopac/iMTe ce M3M0A3BaT Hak-yecTo nog popmarta Ha
ntocnu. To3u cermeHT e oueHeH Ha NpubaunsutenHo 4,86 muavapaa WaTcku gonapa npes
2024 r. v ce o4aKkBa ga HapacHe ¢ CAGR ot 6,8%.

MNaHaemusata ot COVID-19 nmbpBOHA4Ya/HO AoOBeAe A0 KPATKOCPO4YHO 3abaBAHe Ha nasapa
nopaan HamaneHoTo TbpPCeHe Ha CYPOBMHM M CNaja Ha ueHuTe. Bbnpekn ToBa ce Nocoysa, ye
nas3apbT Ce e Bb3CTaHOBWJI M € Bb3BbPHAA AUHAMMKATa CY B Nepuoa caes naHaemuaATa, KaTto
e oT1benAsan yBenMYeHWe Ha CbCTaBHMA FOAMLIEH TemMn Ha pactex. C NpMBAMYAHETO Ha
BHMMaHMETO Ha CBeToBHaTa 34paBHa opraHu3auusa (C30) KbM nonsuTe 3a 34paBeTo OT
MaKpoBOZOpacanTe, TasuM CUTyauusa LEeMOHCTpUpa CTPaTerMiyeckoTo 3HavyeHuMe Ha
MaKpoBoZopacauTe B 06/1acTTa Ha 34PaBeTO U XPaHEHETO.

1.2.1. NporHo3u 3a rno6anHua nasap Ha makposogopacau (2024-2034 r.)

MasapbT Ha MaKpoOBOAOPAC/AM € 3HAYUTeNHO MOBAMAH OT HAPACTBAWOTO TbpCeEHe Ha
yCTOﬁHMBM M eKONOrn4yHn npoayktu. MNpes nocnegHuTe rogMHU NOBULLEHOTO Cb3HaHWE Ha
I'IOTpE6MTe}'IMTe No OTHOWEHNE Ha 34PpaBEeTO U OKOJIHATa Ccpeda gonpuHece 3a No-WnpPOKOTO
M3NnoN3BaHe Ha HAaTypa/iIHN CbCTaBKU B XPaHUTE N HANUTKUTE.

Cnopeg, noknag, u3roteeH ot OpraHusaumnaTa 3a npexpaHa u 3emegenue (OMM3), cBETOBHUAT
nasap Ha Bogopacnu e 6un oueHeH Ha NpubansnTenHo 14 munanapga WaTcKu fgonapa npes
2020 r. n ce O4YaKBa Aa HapacHe ¢ oKkoso 8,1% roguwHo, 3a Aa AoCcTUrHe NnpubamsutenHo 21
MUAMapha WaTtckm gonapa o0 2025 r. To3m pactex ce Ob/MKM A0 ronama CTeneH Ha
HapacTBallaTa NonyAAPHOCT HA MaKpPOBOAOPAC/AMTE KATO XPaHUTENEH M3TOYHWK, GoraT Ha
XPaHUTENHWU BeLLecTBa, 0COBEHO MOPaaM CbAbPMKAHMETO UM Ha BUTAMWHW, MWUHEPANU U
AHTMOKCUAAHTH.
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BogopacnuTe Bce noBeye ce NPU3HABAT KaTo NOTEHLMANHO BaXKEH KOMMOHEHT Ha rnobanHaTta
NpPoAOBOJICTBEHA CUTFYPHOCT, Hapeh C TAXHAaTa PO/aA B CMEKYABAHETO Ha KAMMATUYHUTE
NPOMEHW W OBNACTABAHETO Ha KeHuTe. [locnegHUTe NpPOyYyBaHUA MNO3ULMOHMPAT
OTrNIEXKAAHETO Ha BOAOPAC/AN KaTO Bb3MOXHa aNTePHATMBA HA CYX03EeMHOTO 3emeaenne, Kato
ce No30BaBaT Ha OTHOCUTEIHO NPOCTUTE METOAM HA OTIAeXKAaHe, 61aronpuUATHMUA CbCTaB Ha
XPaHUTENHUTE BeLlLecTBa M MOTEHLMaNa Aa AONPUHecaT 3a cTpaTermmte 3a CMeK4YaBaHe Ha
KIMMaTUYHUTE NPOMEHU U aJanNTUPAHE KbM TAX. OyakKBa ce CblLO TaKa, 4e Npon3BoaCcTBOTO Ha
MOPCKM BOZ0PAC/IM e NOAKPENM MHOFO 3eMefe/ICKU NPOU3BOAUTENN, OCOBEHO KEeHW, KaTo
yBE/IMYM NoKynaTesiHaTa CNnocobHOCT Ha AOMAKUHCTBATa, YKPEnu coLManHoOTO OBAacCTABaHE U
AONpUHece 3a yCUAMATa 3a HaManABaHe Ha 6e4HOCTTa. Bbnpekn 3HaUnTeNHMA Hanpeabk B
TEXHONOTMUTE 3a OTI/eXAaHe Ha MOPCKM BOAOPAC/M Npes Noc/iegHUTe AeceTuneTuns, Bce ole
CbLLLECTBYBAT CEPUMO3HU MPEYKM 3a MOCTUraHETO Ha MalabHO M ycToMuMBO pas3BuTMe. Te
BK/ItOYBAT HEOBXOAMMOCTTA OT MO-YCTOMYMBM NPOU3BOACTBEHN TEXHONOIMMU, Pa3HOObpPa3HM
NPUNOXKEHUA 3a KpaiHa ynotpeba 1 No-WnpoKo CoLMaNHO NPMEeMaHe 1 NasapHo yCcBoABaHe.

KoraTo cTaBa BbNpocC 3a OTrNexaaHe, MbpBaTa CTbMNKa TpA6Ba Aa 6bae BHUMATENHUAT Noabop
Ha NoAxoAALM BUA0BE U MOAXOAALM KPaibpexkHM MecTa 3a OTr/ieXK4aHe, 3a Aa ce NoCTUrHe
YCTOMYMBO MPOM3BOACTBO C MaKCMMAJIHM MOM3M Ha MpuemanBa LeHa. Cbllo Taka e oT
CbLUECTBEHO 3HaYeHWe NoAAbPKAHETO HA Na3apHa LeHa, KoATo Aa cTumyavpa depmepute ga
y4acTBaT B MPOM3BOACTBEHATA CUCTEMA. YCNOPEAHO C TOBA, YCTAHOBABAHETO M NPUIAraHeTo Ha
HeobxoaMMUTe PerynaTopHM M KauyecTBeHW M3WCKBAHMA € OT pellaBallo 3HayeHue 33
nofobpsaBaHe HA KayecTBOTO Ha BWAOBETE BOLOPACAM W MPOU3BOAHWUTE TMPOAYKTH,
npegHasHayYeHW 3a KOHCyMaumMaA oT YoBeKa. OnpeaensaHeTo Ha NPenopbYNTENIHU HEBHU [03U
33 KOHCYMauMs Ha BOAOPAC/M WM NPOAYKTM Ha OCHOBAaTa Ha BOAOPAC/AM CbLUO € BaXKHO 3a
noJKpenata Ha 34paBOC/IOBHUTE XPaHUTENHUM HaBUUW. Hakpas, pasBMTMETO Ha ycToWyMBa
WHAYCTPUSA 33 OTI/IEKAaHe Ha BOLOPAC/IN U3MUCKBA NO-CUHO MEXKAYHAPOAHO CbTPYAHUYECTBO
M KOOpAMHAUMA MeXK Ay CTPAaHUTE, KOMTO MPOU3BEXKAAT M U3MON3BAT BOAOPAC/M.

CneppBa pa ce pa3pa60TﬂT Haﬁ-AO6pVI ynpaBAeHCKN NPAaKTUKKU 3a TEXHOJIOTUUTE 3a OTrnexaaHe
Ha BOAOpac/in, KOUTO Ca WUKOHOMUYECKU )'KVI3HeCI'IOC06HVI, €KOJIOTM4YHO c1:o6paaeHV| n
COUManHO npuemnneu, N T1e3n NPaKTUKMN cneaBa ga ce pa3npocTpaHABaAT OT HAUMOHA/IHU U
mexXayHapoaHu opraHn3aunmn B TPONUYECKUTE U CY6Tp0I'I nyeckuTe cTpaHW. ToBa cneaga ga ce
HanpaBu CBOEBPEMEHHO, 3a Aad Ce rapaHTUpa, 4ye Te3n 6oratv Ha XpaHUTeNHU BeLWwecTsa BOAHN
XPaHW MoraTt aa AoNpuHeCaT KaKTo 3a 34PpaBETO Ha NJ1aHEeTaTa, Taka U 3a 61arocbCTOAHNETO Ha
4yoBeYyecCTBOTO.
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3a pga ce wu3berHat KOHOAMKTM C  APYyrM MON3BaTeM Ha Kpailbpexueto (Hanp.
KopabonsaBaHeTo) M fa ce OrpaHnyKn Bb3AENCTBMETO BbPXY OKOJIHATA cpeaa, € HeobxoamMmo
NPOCTPAHCTBEHO MPOCTPAHCTBEHO MJIaHMpPaHe Npean Cb3gaBaHeTo Ha depmwute. B Kutait
OCHOBHWTE NPean3BMKATENCTBA BK/IOYBAT KOHKYPEHLMATA C APYrv NON3BATENN 3@ NOAXOAALLM
MecCTa M OCUTypABaHETO Ha AOCTaTbyHAa peHTabunHocT (Duarte et al., 2017). YBenvyaBaHeTo
Ha NPOM3BOACTBOTO Ha BOAOPAC/M YECTO Ce NpeacTaBsA KaTo HeobXoAMMOCT C NMPUHOC KbM
CMEeKYaBaHe Ha M3MEHEHMETO HAa KAMMaTa M ajanTupaHe Kbm Hero; obayve 6bp3oTo
yBe/M4aBaHe Ha NPON3BOACTBOTO MOXKE [ia AOBEAE A0 NOHMMKaBaHe Ha NasapHUTE LEHN U Aa
pasybean depmepuTe ga NpoabaKaT ga ydacreat (Duarte et al., 2017).

MHTEH3MBHOTO OTI/NIeX4aHe Ha BOAOPAcAM C Uen NPOM3BOACTBO Ha OuoeHeprua uau
6uoropuBa, 3aefHO C YNABAHETO M CbXPAaHEHWETO Ha BbI/Aepod, € MNPeasioKeHO KaTo
noTeHuManHa cTpaTerns. Bbnpekn Ye KOHUENTya/sHO € NpUB/AEKATE/IHO W 3ac/y)Kaba
NPOABL/IKUTENHN U3CNEeLBAHMA, BCE OLLE CbLLECTBYBAT 3HAaYMUTENHM Npeau3BUKATENCTBA NPU
npunnaraHeTo my. Hanpvw\ep, TaknBa noaxoan morat ga U3NCKBAT MHOIO rosieMn OKeaHCKU
NAOLM, 3 OCHLLECTBMMOCTTA Ha NOCTUFAHETO Ha ABOMHAaTa Len 3a NPOM3BOACTBO Ha EHEPrua U
noriblaHe Ha Bbrepo e noctaBeHa nog sbnpoc (Melara et al., 2020). Bbnpeku gecetuneTtua
Ha u3cneagaHua, buoropmeaTa Ha 6a3ata Ha BOLOPACAM BCe OLe He Ca AOCTUIHaAM Nasapa u
TAXHATa TbProBCKa }KM3HecnocobHOCT He e aokasaHa (Raven, 2017). [laHHWUTe co4aT CblUo, Ye
NPV OKeaHCKa KMCeNIMHHOCT CaMO MOTbLLAHETO Ha Bbraepos He MOXe Aa ce M3Noa3Ba KaTto
AOCTaTbyeH MHAMKATOP 33 peakuunTe Ha BogopacauTe (Britton et al., 2019). OcseH ToBa ce
O4YaKBa edeKTMBHOCTTA Ha Ky/ATMBMPAHETO C BOAOPAC/AM 3a HamanasaHe Ha CO, ga 6bae
noB/MAHA OT MNAHETAPHM MeXaHM3MM, KOeTo [06aBA HeCUrypHOCT M Mopaxga onaceHuA
OTHOCHO POAIATA My B CTpPaTErMmTe 3a CMEeKYaBaHe Ha M3MeHeHWeTo Ha KaumarTa (Bach et al.,
2021).

KniouoBo npegm3BMKaTeNCTBO, KOETO 3acAra y4aCTMETO Ha XKEeHUTe B OTINeXAAHeTO Ha
BOAOPAC/AN, € OrpaHUYeHWAT AOCTbM A0 TEXHWYECKM YMEHMA W MNOOXOAAWM pecypcu.
MpoyyBaHe Ha MACTO CPeS, *KEeHW, OTFIeXKAALLM BOAOPAC/M B 3aH3nbap, yCTaHOBM, Ye MHOr0 OT
TAX He 3HAAT Aa NayBaT M HAMAT A0CTbN A0 noaku (Hedberg et al., 2018). B pe3yaTtat Ha ToBa
OTrIeXXAaHeTo Ha BOAOPAC/IM OT }KEHUTE YeCTo Ce OrpaHNYaBa A0 MHOTO NAMTKW Bogu. [lokaTo
MbXKeTe depmepu morat ga paboTaAT exegHEBHO, AEMHOCTTA Ha XeHuTe Mmoxke aa bvae
orpaHuyeHa fo pabota no Bpeme Ha OTIMB — 0BUKHOBEHO 3—5 aAHM B ceamumuata (Frocklin et
al., 2014). Nopaau ToBa KeHUTe MoraT Aa MMaT No-orpaHMyYeHa pos B Cb34aBaHETO Ha hpepmu
3a BOAOpac/n, ocobeHo KoraTto ToBa M3MCKBA 3HauMTeIHa dM3nyecka paboTa, KaTo NocTaBaHe
Ha 6ambyKoBM KoNoBe, BPb3BaHE Ha BbXKETa U CriobABaHe Ha LANOCTHATA KOHCTPYKLMA.
MHOro *XeHu He moraT Aa U3no/s3BaT JIOAKM 3a TPaHCMOopPT. B pe3yaTaTt Ha ToBa YecTo ce Hanara
Aa nnawart 3a TPaHCMOpPT M Aa CTaBaT 3aBUCMMM OT MbXKeTe MO Bpeme Ha noaroToBKaTta Ha
depmata n npnbmMpaHeTo Ha peKkonTaTa. MpeaxogHN NPOYYBAHMA CHLLO NOKA3BaT, Ye XKeHUTe,
KOMTO OTI/NeX4aT BOAOPACAM, MOraT ga WM3NMTBAT peauua 34paBoCc/ioBHM npobnemu,
cBbp3aHu c pabortaTa (Vestling & Forsberg, 2018).
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BogopacnuTe, oTriexaaHn Man cbbupaHM B 3aMbpCeHM BOAM, CbLLO MOraT Aa HaTpynsaT
3aMbPCUTENN, HAW-BEYE TEKKU MeTann. TOKCMHUTE MOraT A4a Ce HaTpynBaT B HAKOM BUAOBE
Bogopacamn (Giusti, 2001; Sudharsan et al.,, 2012) 1 moraT ga npeAacTaBnABaT PUCK 3a
YyoBeLlKOoTo 3a4paBe. OcBeH TOBa, Pa3pabOTBAHETO Ha XPAaHWTENHW MPOAYKTU C AobaseHa
CTOMHOCT Ha 6a3aTa Ha MOPCKM BOAOPAC/AM 33 KOHCyMaLMa OT YOBEKA € OrpaHu4YyeHo oT
nncata Ha KIMHUYHU U3NUTBAHNA U OaHHW OT XXUBOTUHCKU U KNEeTbYHU n3cneaBaHUA (Brown
et al.,, 2014; Hafting et al., 2015). Hakpas, perynatopHuTe OrpaHuM4yeHus BbpPXy BUAOBETE
MOPCKM BOAOPACAM , KOUTO HAMAT UCTOPMA Ha KOHCYMMpaHe OT Xopac, OCTaBaT efHa OT
OCHOBHWUTE MPEYKN 33 MHTErpMpaHeTo Ha MOPCKUTE BoAopacan B xpaHuTe (Hafting et al.,
2015).

OT rnepgHa TOYKa Ha KAMMATUYHUTE MPOMEHM, eAHO OT OCHOBHUTE NpPeaM3BMKaTe/ICTBa,
CBbP3aHM C OTIIEXAAHETO Ha BOAOPAC/IM, € CBbP3aHO C EMUCUMTE Ha XaJIoreHHM
BbrNeBogopoam ot Bogopacnosute nerna (Phang et al., 2015). XnopopopmbT M 6pomodopmbT
ce NPoMU3BEeXKAAT eCTECTBEHO OT onpeaeneHu sugose sogopacau (Nightingale et al., 1995; Pyle
et al., 2011). JleTKMTe XanoreHMpaHn BLINEBOAOPOAN MOraT Aa AONPUHEcaT 3HAYMTENTHO 3a
KOHLUEHTpauunTe Ha XaJoreHHW paauvkannm B aTmocdepata, KOUTO MUrpadatT pona B
KaTaMTMYHOTO paspylliaBaHe Ha 030Ha (Phang et al., 2015). B cuctemuTe 3a oTriexaaHe Ha
BOZOPACAN B FONAM MaLab ce M3Noa3BaT PasIMYHN U3KYCTBEHM MATEPUANN 3a OCUrypABaHe
Ha cTabuneH cybcTpaT. 3HauMTesIHa YacT OT Te3U MaTepuanu ce CbCTOM OT KOMBuHaumm oT
CUHTETUYHM NOIMMEPU, KOUTO Ca CUTHO YCTOMYMBYM Ha pasrparkaaHe.

AKO cUCTEMUTE 3a OTINEXK[AHE He ce NoAAbPKAT MPaBUIHO, MOXKE A3 Bb3HUKHE 3aMbpcsABaHe
nopagu U3xXebpaeHn unu nsrybeHn matepmann (Campbell et al., 2019). Takusa 3arybu morat
CbLUO A3 YBEAMYAT KOJIMYECTBOTO NJIACTMAca B MOPCKUTE XpaHUTeNHn Bepuru (Andrady, 2011;
Derraik, 2002). Opyr KpuTuueH npobaem e KOHKypeHuMsaTa 3a C/AbHYEBa CBETAMHA:
OTFNEXAAHETO Ha BOAOPAC/M Ha NOBBPXHOCTTA MOXKE 3 3aCEHUYM EKOCUCTEMUTE NOA TAX U A3
nosause Ha aBTOTPOPHUTE OBLLHOCTK Moa oTneyaTbKa Ha depmata (Campbell et al., 2019).
HactoswmTe TEXHONOMMM 3a OTFEXKAaHe Ha BoAopac/au, yecto 6asMpaHM Ha OTHOCUTENHO
NPOCTN CTPYKTYpU, OBMKHOBEHO MoOraT Aa Cce mpuaarat camo B 3alUMTeHU PAMOHU, KOeTo
orpaHvWyaBa pasWMpPsABaHETO A0 OrpaHMyeH nogHabop oT noaxoaawm mecta (Duarte et al.,
2017). OcBeH ToBa 3aTONAHETO Ha OKeaHWUTE MOXe [a MOKPUTUETO Ha KadaBKM BOAOpPaCM
(dbyronan) ypes ousmonormyeH crpec, Aa 3aCUIM HAaTMCKa OT MalaTa Ha TPeBOMacHUTe
XMBOTHM B NO-TOM/IMTE BOAM W A3 B3aMMOAENCTBA C MOBMLIEHATa aKTUBHOCT Ha BypuTe M
HamanABaLaTa HAIMYHOCT HA XPAHUTE/HN BELLLECTBA, KOETO NOTEHLMANHO MOXKE Aa Hamanu
Bb3MOXHOCTUTE 3a oTrnexaaHe (Harley et al., 2012; Callaway et al., 2012). Tpsibsa ga ce umaTt
npeasug v NoTeHUMaaHUTE NOCNEACTBMA OT PA3PACTBAHETO HA KYATYpUTE Upe3 BbBEKAAHETO
Ha HeMecTHM (eKk30Tu4HK) BUAoBe Bogopacau (Mclaughlan et al., 2014). MopcKkuTe TPEBHM
NIMBagM ca NPU3HATM 33 FOPEeLLM TOYKM HA BBINIEPOAEH AMOKCWUA, M 3aTOBA Ca BAXKHM 3a
AekapboHusmpaHuTe ekocuctemm (Duarte et al., 2005, 2013; Fourqurean et al., 2012). Te
Morat Aa 6bAaT YyBCTBMTE/IHM KbM YOBELIKOTO Bb3AelcTBMe OT cbceaHuTe depmu 3a
BOZOPAC/N, KOETO MOKE A3 NPUYMHU MeXaHW4YHW nosBpeau W 3aceHusaHe (Waycott et al.,
20009).
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durypa 2: FnobaneH nasap Ha makposogopacam (2023 r.)

Mo6aneH na3ap Ha MakpoBogopacnu

[Osn no npunoxerue, 2023 r. (%)

Bl XpaHu 1 HaNUTKK 1 1,4 M

06wy pasmep Ha nasapa
B Cencko cTonaHcTBo (Mnpa, wartckv gonapa), 2023

dapmavreBTrka 5 ’20/0

CAGR
2024-2033

B Ko3smeTuka n
NUYHa XxurveHa

B [pyrw

M3TouyHMK: Fortune Business Insights, 2024 r.

MoaobHO Ha cyxo3emHUTe pacTeHWA, MOPCKUTE BOLOPACAN He OCUTYpPABAT e[HaKBU
XPaHUTENHU NON3M 33 BCUMYKWU: MAKCMMASIHATa XpaHUTENHa CTOMHOCT MOXe [a Bapupa
3HAaUUTENHO B  3aBUCMMOCT OT BWUAQ, WHAMBUAYANHUTE  XPAHUTENHU  HYXAM W
XapaKTepPUCTUKUTE Ha XopaTa, KOWUTO M KOHcymupaT. [o TasuM npuumHa, Hapes ¢
nscnenBaHuATa B 061acTTa Ha OTrNeXAaHeTo M pa3paboTBaHeTo Ha NPOAYKTW, TpAbBa Aa ce
NPoBEXKAAT M NPOYYBaHMA 32 XPaHUTE/IHUTE CBOMCTBA HAa KOHKPETHU BUAO0BE. B TO3M KOHTEKCT
€ BaXKHO Zia ce oTbenexu, ye B ANOHMA, KbAETO BOAOPACAUTE CE KOHCYMMPAT OT BEKOBE, HAKOM
Xopa usrnexaat no-epekTUBHU B ycBOABaHETO UM OT Apyru (Forster & Radulovich, 2015). Tosa
Cce CBbp3Ba C HA/MYMETO Ha cneunmdUYHM YpeBHU BaKTepuM, KOUTO ca NPUAOOUAN FeHw,
No3BO/IABALLM UM A3 MPOM3BENKAAT EH3UMM, pasrpakgallum NoaM3axapuaa, CbAbpiKall ce B
Porphyra (Hopwu) (Forster & Radulovich, 2015). CuuTa ce, ye Te3M reH BEPOSATHO NPOM3X0XKAAT
OT MOPCKM MUKPOOPraHU3Mu, norbaHaTh 3aegHo ¢ Hopw (Ledford, 2010). ChegoBaTtenHo,
X0opaTa, KOUTO BK/IOYBAT BOAOPAC/M B AMETaTa CU 3a MbPBKM NbT, MOraT Aa u3nutaT npobaemu
C XPaHOCMMIAHETO NO BPEME Ha NepMoaa Ha aganTtaums.

[pyro onaceHue, CBbP3aHO C YCBOABAHETO HA Ta3W XpaHa, € 40 BMCOKOTO CbAbPrKaHUE Ha
MUKPO U MaKpOeNeMEHTM B MOPCKUTE BOAOPAC/M, YUATO NPpeKoMepHaTa KOHCYMaLmMa MoKe
0a MMma HebnaronpuaTHn ebekTn BbPXY 34paBeTo. Hanpumep, HMBaTa Ha 104, B HAKOWN BMAOBE
MOPCKM BOAOPAcAM MmoraT ga [A0BejaT A0 MNOBWMLEHW HMBA Ha XOPMOHA, CTUMyAMpall,
LWMTOBMAHATA *KNe3a, a NPU PefoBHA KOHCYMauMAa Ha MOPCKM BOAOPACAM B 3HAUYUTENHU
KO/MMYecTBa ca HabnogaBaHM C/ydyaM Ha KapoTMHoZepmua (NOXKbATABAHE Ha KoxKaTa)
(Nishimura et al., 1998).
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NO-WMPOKOTO MM NpuemaHe n I'IO-,EI,'bﬂ6OKOTO NPOHUKBAHE Ha na3apa.

B ce/sicKOTO CTOMaHCTBO MaKpPOBOAOPAC/IMTE Ce M3M0A3BaT NpeauMmMHO Kato 6uoTopose M
noaobputenn Ha noysata. TAXHOTO OPraHMYHO CbAbpP)KaHWe nogrnomara NA0L4OPOAMETO Ha
noyeaTa W 34PaBeTO Ha PacTeHUATA, KOETO Hacbpyasa M3MOA3BaHETO MM B BMONIOTMYHOTO M
ycTtoiumso 3emegenue. C HapacTBaHETO Ha eKOI0rMYHaTa 0CBEAOMEHOCT ThPCEHETO Ha Te3u
NPOAYKTU NPOAb/IXKaBa Aa pacre.

BbB papmMaLeBTUUHMA CEKTOP MaKPOBOAOPAC/AUTE Ce LEHAT 3apaAu CBOUTE BMOaKTUBHM
CbeauMHEHUA C NOTEHUMaNHWN CBOICTBA, CBbP3aHM CbC 34paBeTo. TO3M CErMEHT Ce OCHOBABa Ha
TepaneBTUUYHMA MNOTEHUManA Ha CbeAMHEHMATa OT BOAOPACAM, 4YecTo o6CbXAaHW B
NUTepaTypaTa BbB BPb3Ka C TAXHaTa aHTUBUPYCHU M NPOTUBOPAKOBM CBOMCTBA, KOETO ro Npasu
K/l040Ba 061aCT 32 Hay4YHU M3CNeABaHNA U NOCeABallo pa3paboTBaHe Ha NPOAYKTU.

Ko3meTnuyHaTta M Ko3meTMYHaTa NPOMMLLIEHOCT 3MOA3BAT EKCTPAKTU OT MaKpPOBOAOPAC/M 3a
GYHKLMOHANHM CBOWCTBA, CBbP3aHM C XMApaTaumsa M NoAXpaHBaHE Ha KOaTa, KakTo M 3a
NPOAYKTU, CBbP3aHW C aHTU-CTapeeHe. Mo-WnpoKaTa TeHAEHLMA KbM eCTECTBEHU U YCTONYNBU
KO3METUYHM MPOAYKTU LOMbIHUTENHO YKPenBa TO3M CErMeHT, KaTo MaKpoBOLOpac/AMUTe BCe
MoO-4ecTo Ce BK/IIOYBAT B CbCTaBa Ha NPOAYKTUTE 3a IPUIKA 3a KOXKaTa.

EQHO OT OCHOBHMTE MpeAM3BMKATENICTBA MPM MNO3ULMOHMPAHETO Ha BOAOpPAC/IUTE KaTo
OCHOBHa XpaHa e Aa ce HanpaBAT XPaHUTENHUTE NPOAYKTM Ha 6a3aTa Ha BOAOPACAU AOCTbMNHU
[0 xopaTa. [JonbaHuTeNHa TPyAHOCT e Aa ce usberHe o6bpKBaHETO Ha noTpebutenute
OTHOCHO TOBA [a/n XpaHMTe Ha 6a3aTa Ha BOAOPAC/IM Ca CPABHUMM MO XPaHUTEIHA CTOMHOCT
C XpaHWUTe, KOUTO Te KoHCcyMmupaT peaosHo (Forster & Radulovich, 2015). KakTo npu Bcekn HoB
XpaHUTeNeH NPOAYKT, Bb3NpMEeMaHeTO Ha HOB MPOAYKT OT LUMPOKOTO O6LLEeCTBEHO OTHEMa
Bpeme, KaTo B MHOrO PerMoHM MOPCKUTE BOAOPACAWN Ce ABABAT KAaTO CPaBHUTE/IHO HOBA
XpaHUTeNHa CbCTaBKa. ETO 3al0 Bb3NpMEeMaAHeTo OT CTpaHa Ha noTpebuTtennte B mallab,
CPaBHMM C ApPYrM OCHOBHW CE/ICKOCTOMAHCKM XPaHUTENHW NPOAYKTH, LWe 6bae 3HAUNTENHO
npeausBMKkaTencrso. OCBeH TOBa OYEBMAHWTE MOM3M 33 34paBETO OT MOPCKUTE BOAOPACAU
MO)Ke [a He BarKaT eHaKBO 3a BCMYKWM MOTPEOUTENM M NPOAYKTW, TbM KaTo nonsuTe oT
onpeaeneHu BUAOBE U3rNexaa 3aBUCAT oT ycBoaemocTTa (Forster & Radulovich, 2015).

Hannuneto Ha aHTUXpaHUTENHM GAKTOPW, KATO TPUMCUH WHXMOUTOPU U onpeneneHu
NoM3axapuamn, U3rnexaa orpaHn4aBa CMMIAEeMOCTTa Ha NPOTEMHA OT MOPCKM BOAOPAC/IM B
Palmaria palmata. MNonnsaxapuamMTe OT MOPCKM BOAOPAC/M, U3MON3BAHN KaToO CrbCTUTENN U
KeNMpawm areHTM B npepaboTeHWUTe XpaHW, MoraT Aa MNpeanoXKaT HAKOAKO Noa3M 3a
3apaBeTo; obave, Te ocurypsaBaT MasjsKo MM HUKakBa nutatenHocT (Forster & Radulovich,
2015). CpaBHMTENIHO NPOY4YBaHE Ha YCBOSIBAHETO Ha XPaHUTE/HU BeLlLecTBa OT BaKame
(Undaria pinnatifida) v Hopwu (Neopyropia tenera, no-paHo Porphyra tenera) ycTaHOBM, Ye Te3n
BOZOPACAN MOraT Aa CAYXKAT KaTo OTIMYEH U3TOUYHMK Ha AMETUYHM GUOPK, HO MOraT CbLLO Aa
NPOMEHAT YCBOSAEMOCTTa Ha MUHEpPAsITE U NPOTeNHUTE B XpaHaTa (Urbano & Goiii, 2002).
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1.1. CermeHTauMA Ha Na3apa Ha U perMoHaNHO JOMUHUPaHe

Mpe3 2023 r. KyNTUBMPAHUTE YepPBEHU MAKPOBOAOPAC/IM 3aemMaT AOMUHMPALLA NO3ULMA Ha
nasapa, KaTo npeacrasanasaT noseye oT 67,6 % oT nasapa. To3n cermeHT ce Bb3MOA3Ba
3HAYUTENHO OT KOHTPONIMPAHUTE MNPAKTUKM Ha OTFAeXAaHe, KOUTO MO3BONABAT
BMCOKOKAQYeCTBEHU U MOCTOSHHU A06MBWU. HaaeAHOCTTa Ha [AOCTAaBKUTE U eAHOPOAHUTE
XapaKTEPUCTUKM HA MPOAYKTUTE YKPEnBaT TbpPCEHETO, OCOBEHO OT CEeKTopU KaTo
bapmaueBTMKaTa W HYTPULEBTMKATa, KbAETO CTaHAApPTM3aumMATa W MOCTOAHCTBOTO Ha
KauyecTBOTO Ca OT peLlaBallo 3HaYeHue.

[Onso cbbpaHuTe (ecTecTBeHO CbOpaHM) MaKpPOBOAOPACAWM MNPEACTAaBAABAT 3HAYMTENEH
CermMeHT OT nasapa. Te ca 0COBeHO LEeHEeHM, 3alOTO ce Bb3MPUEMAT KAaTO OpraHuyHW U
MWHUMATHO MOANIULMPAHU, KOETO NOAKPENSA TbPCEHETO Ha Nasapu, KOMUTO AaBaT NpUopuTeT
Ha ,ecTecTBeHUTE” XapaKTEepPUCTUKKW, KaTO OPraHWYHW XPaHW W HaTypasHa Ko3meTuka. B
CbLLOTO BpPEME OMaceHusATa, CBbP3aHU C YCTOMYMBOCTTA U Bb3AEMCTBUMETO BbPXY OKOJIHATA
cpena, BAMAAT BbPXYy PasBUTMETO, Tbi KAaTO PasMPABAHETO HA Mas3apa TpaAbsBa Aa 6bae
6anaHCMpPaHO C eKOIOMMYHUTE CbobparkeHus.

Mpe3 2023 r. cyweHUTe YepBEHN MaKpPOBOAOPAC/N 3aeMaT AOMUHMpPaLLA NO3MLUMA Ha Na3apa,
KaTo npeactaeasasaT nosedve oT 38,9 % oT nasapa. Tasu ¢dopma ce npegnoymTta nopagy no-
ABATMA CPOK HA FOAHOCT U NECHOTO TPAHCMOPTUPaHe, KOeTOo A NpPaBM NoaxoaALa 3a rnobanHa
anctpnbyuma. HeliHaTa YHMBEPCANHOCT B  KY/IMHAPHW W NPOMULUNEHU MPUNONKEHUSA
AOMBNHUTE/IHO 3acW/iBa Na3apHaTa M NPUBAEKATENHOCT.

CypoBuTe (npecHM) MaKpoBOAOPACAM MpPeAcTaBAABaT MNoO-HULWIOBA MasapHa HULWA,
npeanoyMTaHa 3apajM CBeXecTTa M MMHMManHata obpaboTka. Tasum ¢dopma e ocobeHo
pa3npocTpaHeHa Ha pernoHanHWTe nasapu B 61M30CT A0 pailoHUTe Ha cbbupaHe, KbaeTo
6nusoctta nognomara 6bp30TO M3Noa3BaHe ,0T ¢depmata A0 MacaTa“ M Kbaeto
KpabperkHMTe 0BLWHOCTM NoAAbPIKAT YCTAHOBEHM KYANMHAPHW TpaguLmum.

MpaxbT OT MakpoBoAopacAn Habupa NonynapHOCT 61arogapeHune Ha yaobCcTBOTO CU M ecHaTa
WHTErpauus B xpaHuTenHu aobaskm n cmyTtuTa. Tasm ¢uHa, yHMBepcanHa popma No3BonABa
BK/IIOYBAHETO MY B e)KeJHeBHaTa AMeTa, KOeTo Comara 3a paslumpsasaHe Ha noTpebuTenckata
6asa.

TeyHWTe eKCTPaAKTH, NOJIyYEeHM OT MaKPOBOAOPAC/IM, CE U3MO0I3BAT BCE NO-4ECTO B KOSMETUYHM
1 papmauesTUYHK dopmyaun. Tasu popma ce LieHM 3apasm KOHLEHTPALMATA CU HA XPaHUTENHN
BELLEeCTBA M BUOAKTUBHU CbeaMHEeHUA, Npeanarawy GyHKLUMOHANHN NON3K — KaTo Hanpumep
aHTUENOKMHT edeKT — NpUBAEKATENHM 33 Pa3paboTumumMTe HA NPOAYKTH, Tbpcelm Gopmyu
C BUCOKa epeKTUBHOCT.

Mpe3 2023 r. CEeKTOPBT Ha XPaHUTE M HANUTKUTE 3aemalle AOMWHMPpAWLA No3uuMA B
WMHAYCTPUATA HAa MaKpOBOAOpPACAUTE, KaTo npeacTaBnsaBalle noseye oT 44,2 % oT nasapa.
PacTeKbT B TO3M CEFMEHT Ce Ab/IXKM Ha HapacTBalLaTa rnobanHa NonyaspHOCT Ha BOAopacauTe
KaTO CbCTaBKa C BMCOKA XPaHWUTENHA CTOMHOCT M KayecTBa Ha oBKycaABaHe. [puaoxKeHuATa
BapupaT OT exXeaHEBHU ACTUA A0 IYKCO3HM PEeCTOPaHTU, KOETO noanomara
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MN3non3BaHeTo Ha MOPCKM BOAOPACMN KaTO M3TOYHULM HA TE3U XMAPOKOoAoMAN AaTupa oT 1658
r., Korato B fiNOHMA 3@ MbPBU MbT Ca OTKPUTU KeNnpalmTe CBOMCTBA HA arapa, U3BJIEYEH C
ropelia BoAa OT YepBEHM MOPCKM BoZopac/au. EKCTpakTUTe OT Apyro YepBEHO BOAOPAC/O,
OBUKHOBEHO HApWYaHO MPMAHACKM MbX, CbAbPXKAT KapareHaH M cTaBaT NonyaspHM KaTo
crbctutenn npes XIX Bek. 3a passiMka OT TOBa, TbProBCKOTO MPOM3BOACTBO Ha a/irMHaT oOT
EeKCTPaKT! oT KadABM BOZOPAC/IM — U NpodarkbaTa My KaTo CrbCTUTEN U MKENUpaLl, areHT —
3anoyBa eaBa npe3 1930-te roamHu. Cnep Btopata cBeToBHa BOMHA NPOMMULLNEHOTO
M3M0/I3BaHEe Ha EKCTPaKTU OT BOAOPAC/IM ce pa3pacTBa 6bP30, BLMNPEKM Ye MOHAKora e
OrpaHNYaBaHO OT HA/ZIMYHOCTTA Ha CYPOBUHM.

[OHec ce cbbupaT u npepaboTtsat npnbaM3uTenHo 1 000 000 ToHa npecHu (MoKpu) Bogopacau
33 NPOU3BOACTBOTO Ha TPUTE XMAPOKOIOMAA, MOCOYEeHM no-rope. Toea Bogu Ao okono 55 000
TOHa xuapokononam c obwa npubansmutenHa croriHoct 585 000 000 USD.

Mpoun3BoACTBOTO Ha anrMHAT (0K0/0 213 MUIMOHA LATCKM AoM1apa) ce NoJsyvyasa M3usaao oT
OnBO cbbpaHu KadaBM BOAOPAC/IN, TbI KATO OTF/IEXKAAHETO Ha KadaBM BOLOPACN CNeunanHo
3a [40CTaBKa Ha CYPOBUHM 32 NPOMMLLJIEHOCTTA Ce CYMTA 3a TBbPAE CKbMO B roNAM MaLwab.

Mpoun3BoAcTBOTO Ha arap (0Koso 132 MUAMOHA WATCKU [0Mapa) ce OCbLLECTBABA [NaBHO OT
[lBa BMJa YepBeHW BOJOpacaU. EOMHMAT OT TAX ce oTriexpa oT 60-te u 70-Te roaMHU Ha
MWHaNUsA Bek, HO oT 1990 r. Hacam OTreXAAHETO MY Ce PasLIMpPABA B MHOTO NO-TO/IAM MaLLab,
KOETO BOAM [0 3HaUUTENIeH PACTeXK Ha arapHaTa MPOMMLLIEHOCT.

Mpon3BOACTBOTO Ha KapareHaH (Ha CTOMHOCT oKono 240 MWAMOHA LWATCKM Aonapa)
NbpPBOHAYa/IHO € 3aBUCENO OT AMBMUTE BOAOPACAN, MO-CMELMANHO OT UPNAHACKUA MbX, MaJIKa
BOA0PACNOBa PACTUTE/IHOCT, KOATO Ce CpeLla B CTyAeHUTe BOAN U YMUTO NPUPOLHU pecypcu
ca orpaHunyeHn. Cnopeg aaHHM Ha PAO obaye, oT HayanoTo Ha 70-Te rOAMHM Ha MUHANWA BEK
MHAYCTPUATA ce paspactBa 6bp3o, GnarogapeHve Ha HaAMYMETO Ha ApYyrM BOAOPAC/M,
CbAbPKALM KapareHaH, KOMTO MOraT 4a Ce OTINeX4aT YCNewHo B CTPaHM C TONM BOAU U
KOHKYPEHTHM MPOM3BOACTBEHN YCA0BMA. Bbnpekn ye Bce oOle MMA ManbK MHTEPEC KbM
MPMAHACKMA MbBbX M HAKOW Apyru aueu BugoBe oT HOXKHa AmepuKa, Mo-rofamarta 4act oT
BOAOPACANTE, M3MON3BAaHWM 33 NPOM3BOACTBOTO HA KapareHaH pgHec, ce pobusaT oT
akBakrynTypu (McHugh, D. J., 2003).

Mpe3 60-Te roAnHM HAa MMHanMA BeK Hopeerma e NMoHep B NPOU3BOACTBOTO Ha HpallHO oT
MOPCKM BOAOPAC/AMN, NMPOU3BEAEHO OT M3CYLIEHW U CMAEHW KadABM BOLOPACAU, KOETO ce
M3M0/13Ba KaTo AobaBKa B XpaHaTa 3a KMBOTHW. Tbi1 KaTo CylleHeTO 0OBUMKHOBEHO Ce U3BbPLUBA
B newu, paboTewm ¢ MasyT, NPOM3BOACTBEHUTE PA3XOAM Ca YYBCTBMTE/NIHM KbM LIEHUTE Ha
cyposus netpon. ExerogHo ce cbbupat okono 50 000 ToHa npecHU (BNa*KHWM) MOPCKM
BOZOPACAU, OT KOUTO ce npoussexaat okoao 10 000 ToHa cyxa maca MOPCKU BOAOPACAN,
KOMTO Ce NPoAaBaT 3a OKO/0 5 MUAMOHaA LWATCKM Aonapa. ObwaTta CTOMHOCT Ha NPOMULLIAEHUTE
NPoAyKTH, MPOM3BELEHM OT MOPCKU BOAOPAC/U, Ce oLeHABa Ha 590 MMANOHA LWATCKK fonapa,
a obLwaTta CTOMHOCT HA BCUYKM NPOAYKTM OT MOPCKaTa NPOMMULLIEHOCT Ce OLLEHABA HA OKOJIO
5,6 mmanapaa Wwartcku gonapa.
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Te3n XapaKTepUCTUKM Ca CBbP3aHW [NIABHO C NIET/IMBUM OpPraHuUYHu cbeguHeHus (/10C),
BK/IIOUYUTENTHO aNdexuanM U KETOHW, MPOU3BEKAAHWM Ype3 Pas/IMYHKU MeTaboUTHU MbTULLA
npes »W3HEeHWA UWKbA Ha MakpoBogopacaute. 3a g3 ce MO03BOAW MO-LIMPOKOTO UM
M3Mo/a3BaHe U [a ce Nofobpu MpUEMaHeTo UM OT NOTpebuTennTe, MakpoBOAOPaACIUTE ce
HY)KOAAT OT WMHTEPBEHLMMU, KOUTO Aa NogobpAT ceH30pHaTa MM NPUBAEKATENHOCT M 43 T
NO3ULMOHMPAT KaTO XKM3HECNOCOOHW anTepHaTMBM Ha CYPOBUHWUTE 33 XpaHUTENHU
npunoxeHuna. CboTBETHO, CTPATErMNTE, KOUTO MOraT ePeKTMBHO A3 MOAYAMPAT U NogobpaT
CEH30pHUA npodua Ha MaKPOBOAOPAC/IUTE, Ca OT pelasawo 3HayeHue. MwuKpobHaTa
depmeHTaLMA ce oyepTaBa KaTo obelaBaly, NoAxos 3a TpaHchopmmpaHe n nogobpsasaHe Ha
LIMPOKA rama OT XxpaHuTenHu cybctpatu, 6e3 aa ce reHepupaT TOKCUYHU OCTaTbLM.

KuTalt e Han-ronemmaT NpousBoAMTEN HA A4/ MBM BOAOPACAU C NPUBAN3NTENHO 5 MUAMOHA
TOHA, 3HaYMTe/IHA YacT OT KOMTO ca Komby, Nnpom3BeneHo oT Laminaria japonica, oTrnexxgaHo
Ha CTOTMLM OKAHCKW XeKTapW, OKa4YeHW Ha AbArM BbXKeHu HocuTenu. Penybnuka Kopes
oTrnexaa okono 800 000 ToHa OT TPM PA3NMYHK BMAA; NpubansutenHo 50 % ot To3m obem e
BaKame, nony4yeHo ot Undaria pinnatifida u otrnexxaaHo no HauuH, nogobeH Ha oTrneaaHeTo
Ha Laminaria B Kutai. Mponssoacteoto Ha AnoHusa e okono 600 000 ToHa, oT KouTo 75 % e
HopwW, NpousseaeHo OT Bugose Porphyra. Hopu e NpoayKT C BUCOKA CTOMHOCT, YNATO LieHa e
0Ko/10 16 000 USD Ha ToH, B cpaBHeHMe ¢ KOmby Ha LieHa 2800 USD Ha TOH 1 Bakame Ha LieHa
6900 USD Ha ToH.

Mpe3 2023 r. YepBeHUTE MaKPOBOAOPACAM 3aemMaT AOMMUHMPALLA NO3MLMA HA Masapa, KaTo
npeacrasnasaT noseye o1 48,9 % oT nasapa. TO3M CermeHT ce NOA3Ba C LUMPOKM NPUNOKEHMA
KaKTO B XpaHWTeNHaTa MPOMMWLUJIEHOCT, Taka U B OMOTEXHONOTUMYHUTE MPUIOKEHWUA.
YepBeHUTE MaKpPOBOAOPACAM Ce LEHAT 3apaAu XpaHUTenHUA cu npoduna M ca KA4voBa
CbCTaBKa B peamLa NpoAyKTU 3a 34paBe U 61arocbCToAaHMe, KOETO NPOAbAKABA Aa NOAKpens
pacTerka Ha TbpCceHeTo.

3eneHnTe MakKpoBOAOPAC/N, U3BECTHM C MHOFOCTPAHHOTO CU MPUJIOKEHMEe B CeJICKOTO
CTOMAHCTBO W QaKBaAKyNTypuTe, 3aemaTt 3HauuTeneH AAn OT nasapa. TAxHata pona B
npe4vyncTBaHETO Ha BOAATa U KATo 6VIOT0pOBe noaabvpia CcTabunHo NPUCLCTBME HA Na3apa,
AOKaTO HapacTBaAWMUAT NHTEPEC KbM yCTOVI‘-WIBVI CENNCKOCTOMAHCKU NMPAaKTUKKN npoab/ixKaBa Aa
noakpenAa pbCTa Ha TbPCEHETO B TO3U CETMEHT.

Kadasute MakpoBogopacan, KOMTO Ce M3MOA3BaT YeCcTo B NPOM3BOACTBOTO HA a/NrMHaTU U
dyparky 3a XMBOTHM, CbLLO NPEeACTaBAABAT BarKHa YacT OT Nasapa Ha MakpoBogopacau. OcBeH
TOBA, TAXHOTO MPUIOKEHNE B KOSMETUYHATA NPOMMULLNEHOCT, 0COBEHO B NPOAYKTUTE 3a rpUKa
3a Ko¥KaTa, 6/1arogapeHmre Ha OBNaXKHABALLMTE UM CBOMCTBA, AOMNPUHACA 33 NOALbPMKAHETO Ha
NasapHOTO TbpceHe. TO3M CErMeHT ce noAKpens AOMbAHWUTENHO OT MNO-LKMPOKOTO
pasnpocTpaHeHWe Ha W3MNON3BAHETO Ha HaTypasHUM CbCTaBKM B MNPOMMILAEHOCTTa 3a
noTpebuTenckm ctokm (AHanms Ha nasapa B CALLL).

ANTUHATDLT, arapbT U KapareHaHbT ca CrbCTUTENIM U SKeNMPALLM areHTU, U3BJeYeHM OT MOPCKM
BOA0PACAK, KaTo Te3n TpU CbeAMHEHUA Ca B OCHOBATA Ha NPOMMULLAEHUTE NPUNOKEHUA Ha
MOPCKUTE BOAOPAC/IN.
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YcnopeaHo ¢ ToBa HapacTBaLMAT MHTEPEC KbM BeraHCKMTE M pacTUTENHWUTE OAMETM 3acunisa
TbPCEHETO Ha MaKpPOBOAOPAC/IM KaTo anTepHaTMBa C BMCOKO CbAbPXKaHME Ha XPaHUTE/HM
BewecTsa, ocobeHo npeasua 60raTcTBOTO MM Ha MPOTEUHM, BUTAMUHU U MUHepann. Kato
usno ce Habnoaaea, Ye NasapbT pearvpa Ha Tesn TeHAEHLUN.,

M3non3BaHETO Ha BOAOPAC/IM KaTo XpaHa AaTupa OT YETBBPTM BEK B AMOHUA U OT LIECTU BEK B
Kutalh. [JHec Te3u paBe cTpaHu, 3aegHo c Penybnuka Kopes, octaBaT Hal-ronemuTe
notpebuTenn Ha BOAOPAC/AM KATO XPaHUTENEH MNPOAYKT. TAXHOTO TbpceHe MNoALbPNKa
WMHAYCTPUA, KOATO cbbupa npubamnsmutenHo 6 000 000 ToHa npecHn (MoKpu) Bogopacau
roAMWHO B CBETOBEH Mawab, ¢ NnpubansutTenHa CTOMHOCT OT OKONO 5 Mmavappa WaTtcku
fonapa.

Mpe3 nocnegHUTe neTAeceT FrOAWMHM HapacTBAWOTO TbPCEHE HAAXBbP/AW KanauuTeTa Ha
ecTecTBeHuTe (AMBU) 3anacu Aa 3a40BOIAT HYXKAUTE Ha Nasapa. M3cneaBaHMATa Ha KU3HEHUA
LUMKbA Ha Te3n BOAOPaAc/IM OT CBOA CTpaHa MO3BO/MXa Pa3BUTMETO Ha MHAYCTPUWM 3a
OTrnexgaHe, KOMTO MNOHacToALWEM 3340B0ABaT Noseyve oT 90 % OT Na3apHOTO TbpCeHe.

B CbeauHeHUTe amepuKaHckM watu (CALL) actakcaHTMHBT, usBnedeH ot H. pluvialis, e
pa3speLleH 33 OrpaHUYeHOo n3nosi3BaHe. AMEepUKaHCKaTa areHumMa 3a XpaHuTe U neKkapcTeaTa
(AAX/) paspeluaBa U3nonsBaHeTo Ha bpalwHo oT Bogopacan Haematococcus KaTo ouBeTuTen
B XPaHMUTE 3a }KMBOTHM (HanpMmep XpaHa 3a CbomMru). Bbnpeku Tosa, B Ny6ANYHO JOCTbNHUTE
3aMuMcK 3a KayecTBo He ce Habntoaasa cTaTyT Ha OB (O6wonpu3HaT KaTo besonaceH) Ha H.
pluvialis 3a gMpeKTHa KOHCymaumsa OT 4YoBeKa Ha uanata buomaca uavM nog oneopesnHa
dopma. Mo cbwua HaunH, HAMA Ny6aMYHO aocTbnHu OMNB ofobpeHna nav ysegomnexHma B
KOHTEeKCTAa Ha XpaHuTe 3a BuaoBeTe Porphyridium. Bbnpeku ToBa, B /auTepaTtypaTa ce
oT16ennsBa, ye H. pluvialis u Bugosete Porphyridium, BKatountenHo P. cruentum, ca nocoyeHmn
KaTo YacT OT rpyna, cumtaHa 3a OB ot AAX/1 3a cneundUYHN NPUIONKEHUA, KAaTO U3BANYAHE
Ha NUITMEeHTU (HanpUMep acTaKCaHTUH U GUKoepUTPUH). MpoyyBaHUA 3a OCTPa U CYBXPOHMYHA
TOKCMYHOCT MpM NABbXOBE MOKa3BaT, Ye bBuomacata Ha H. pluvialis n ekcTpakTuTe, 6oratm Ha
aCTaKCaHTMH, ce nmoHacAT gobpe, Kato oTtyeteHuTe LDso cTOMHOCTM Hagsuwasat 12 g/kg
TENIECHO Terno U HAMA 3HaYMTeNnHW HebnaronpuaTHU edekTU BbPXYy XemaTosorvata wuau
XMCTONATONIOrMATA NPU BKIKOYBAHE B XpaHaTa B KonmyecTtsa 0 20% B npoabkeHue Ha 90 aHn
(Hanpumep LDse > 5000 mg/kg; neknte npomeHn B GbOPEYHMA MUIMEHT Ce OMMCBaT KaTto
HETOKCUKO/IOTMYHO 3HauMmu). B  eKcnepMmeHTM BbB BOAHA Cpena, EKCTPaKTu oT
ek3ononusaxapugu (EN3), npu HMBa Ha ekcno3nums Ao 15 % B NpoabarKeHMe Ha 96 yaca, He
Ca NPUYUHUAM CMBPTHOCT UIM aHOMA/IMU B PAa3BUTUETO Ha eMBPMOHK Ha Pnubu 3ebpa.

MH BUTPO TecToBe 3a LMTOTOKCUYHOCT NOKa3BaT, Ye noseyeTo EM3 ppakumm npoasasaTt HUCKa
LUMTOTOKCUYHOCT, C M3K/OYEHME Ha HAKOW MOJKMCeNeHM npenapaTtv, TECTBAHM MPU MHOTO
BMCOKM KOHLEHTPaLMu. BbMNpekn BUCOKMA CUM NOTEHUMAN U MHOrOBpoMHMTE CUM MON3M,
ynotpebaTa Ha MaKpoOBOAOPAC/M KaTO XpPaHUTE/NHa CbCTaBKa OCTaBa OrpaHW4YeHa, rnaBHo
Nnopaau HexkeNaHn CeH30PHM XapaKTEPUCTUKN — YECTO ONUCBAHM KaTo ,,pubeH” unm,,Mopckmn”
BKYC M MUPUIC.
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YACTI
Pasmep n AMHamuKa Ha rnobanHua nasap

CeKTOpbT Ha MaKpoBOZOpaCIUTE OTOENsA3a 3HAYMUTENEH PacTeX Nnpe3 nociegHUTe rogvHu,
KaTo CM OCUTYpPU BCE NO-BMAMMA NO3MLMA B CBETOBHATA MKOHOMMKA. Kbm 2024 r. cTOMHOCTTa
Ha CBETOBHMA NAa3ap Ha MOPCKM BOAOPACAN CE MOCOYBA Ha PA3/IMYHU HMBA B PA3INYHUTE
nasapHU NPOy4YBaHMA, HO BCUYKM NPOFHO3M COYAT, Ye Na3apbT € 3HAYMTENIEH U Ce paspacTsa.
Cnopeg eanH foKNa4 nasapHaTa cToMHocT npes 2024 r. e npubansutenHo 12,7 mnpa,. LWaTckm
[,0/1apa, KaTo ce O4aKBa Aa JOCTUrHe 22,82 mapAa. WaTtcku gonapa Ao 2034 r., crogmweH Temn
Ha pacTtek (CAGR) oT 6 %. [pyr nasapeH aHaaM3 OL,eHABa pa3mepa Ha nasapa Ha 17,14 mnpga,
WaTckM gonapa npes 2023 r. 1 18,39 mapa. watckn gonapa npes 2024 r., KaTo NporHo3umpa
ysenmyenue o 34,56 mapa,. watcku gonapa 4o 2032 r. ¢ CAGR ot 8,20 %. Pasnukute mexay
Te3n umMdpu BEPOATHO Ce AbAXKAT HAa NPOABL/IKABALLOTO y3pABAHE Ha CEKTOPA U Ha daKTa, ye
MeToAonorMuTe 3a cbbupaHe Ha ZaHHM W NPOy4YBaHe Ha Masapa BCe OWEe He ca HaMmb/HO
CTaHAapTM3UpaHKU. Tasu pasnnka TpAabBa Aa ce Tb/KyBa KaTo XapaKTepPUCTMKA Ha eauH HOB U
6bp30 pa3BMBaLL ce Nasap, a He KaTo NpoTMBOpeYme.

durypa 1. MporHo3u 3a rnob6anHuA Nasap Ha TbProBCKM MaKposogopacau (2023-2033)

Mmo6aneH nasap Ha makpoBogopaciv B Hepseny makposopopacan
M 3eneHu makpoBogopacu

Pazmep no Bug, 2023-2033 r. (MNpA. WaTcku gonapa) KadsiB1M MaKpOBOAOPACTM
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MasapwbT We HapacTBa cbe 5 20/ [MporHo3eH pa3mep Ha nasapa npe3 2033 r.:
’ (0]

M3Tounuk: Fortune Business Insights,2024

PacTe)XbT Ha nasapa ce Ab/XM Ha peguua GpakTopu, KOMTO CTaBaT BCe MO-OYEBUAHWU Ha
rnobanHo HuBO. [OBULIEHOTO EKO/NIOTMYHO Cb3HAHME M HApacTBaWOTO MNOTPebuTencko
TbpCEHEe Ha YCTOMYMBM NPOAYKTM Ca cpel OCHOBHMTE  GaKTOpW, YCKOPABALLM
pasnpoCTpaHeHMETO Ha OTrNEeXAaHETO Ha MaKkpoBoAopacan. MakpoBoopac/imTe ce cumMTaT 3a
yCTOMUMB pecypc nopaam 6bp3uns cu pacTerK, BUCOKOTO CbAbPrKaHME Ha XPaHUTENHM BELLLeCTBa
W PONATa CU B YCBOABAHETO Ha BbI/1epos Ypes GoToCUHTEa.
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BbnpeKku ToBa pernoHbsT cbyeTtasa borata npupoaHa 6uomaca, HapacTteala M&P, pbrkoBogeHa
OT YHUBEPCUTETMTE, U HOBOBB3HMKBALLLO PErMOHA/THO CbTPYAHNYECTBO, KOETO O NO3ULMOHMPa
KaTO PervoH C rofAmM MOTEeHLUMan, HO 3acera C HWCKA CTerMeH Ha Komepcuanusauus.
MexayHapoaHuTe  AOK/JaAM  MoA4YepTaBaT, Ye  YCKOPABAHETO Ha  MKOHOMMYECKM
U3HEecnocobHa BepMUra Ha CTOMHOCTTA B PErvoHa Lue 3aBUCK OT 3acU/IeHUTe UHBECTULMMN B
MN&P, nofobpeHunnTa B perynatopHaTta pamka u nogobpaBaHeTo Ha MECTHOTO ynpaB/eHue u
KanauuTeTa 3a U3NbJHEeHMe.

B Tasn pamka AOKNaAbT NpPeacTaBa rnobasHuTe TEHAEHUMM, HYXKANUTE Ha CEKTOPA, MHEHUSATA
Ha 3aMHTepecoBaHWUTE CTPaAHW WM MEPCMEeKTUBHUTE NMPOrHO3W 3a NpoaykTMTe Ha 6as3ata Ha
6a3ata Ha makpoBogopacaun. Peayntatnte oT NpoyyYBaHETO ca NpefHa3HayYeHU Aa Nocay»Kat
KaTo OCHOBa 3a pa3paboTBaHETO Ha pPerMoHaAHW NOJUTUKM W A3 NOAKPEnAT HOBMU
npegnpuemavyeckm " MWMHBECTUUUOHHU WUHUUMATUBU, HACOYEHU KbM HUKOHOMUYECKaTa
valorisation Ha makpoBogopacauTe.

Buxme ucKanu pa 6narofapyMM Ha BCUMYKM EKCMepTH, aKagZemuuM, NpeacTaBuTeNn Ha
WHAYCTPUATA U UHBECTUTOPU, KOUTO LOMPUMHECOXA 33 TOBA NPOy4YBaHe. 3HaHUATA, ONUTBLT U
OUEHKUTE, CMoAEeNeHN MO BpeMe Ha MHTEepBIOTATa, NPeAoCTaBMXa LEeHHa [AOKa3aTe/ICTBeHa
6asa, KOATO MOMOTHa Ja Ce OCBeTM Obaellata TpaeKToOpUAa Ha eKocucTemaTa Ha
MaKpoBogopacaunte B YepHomopckua baceiiH n Typums.

CbAbprKaHMETO Ha TO3U A0KAa4, e U3LLANO0 OTTOBOPHOCT Ha asTopute. M3paseHnTe MHEHUA He
OTpa3ABaT HeENpPeEMEHHO ocbmu,manHaTa nosnumA Ha EBpOI'IeVICKMﬂ Cbto3. Bb3npounssexgaHeTo
€ pa3peweHo, npu ycnosme 4e USTOYHUKDBT € NOCOYEH N BCUYKN NPOMEHU Ca ACHO o0603HayeHw.
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BbBEAEHUE

MakpoBogopacauTe Bce NoBeye ce NPM3HABAT KATO CTPATErMYECKU PECYpPC C EKOJIOTMYHO U
MKOHOMMYECKO 3HayeHuMe Ha rnobanHo HuBo. Korato eyTpodwuKauuaTa ce 3acuiBa,
CNeacTBUATa OT KIMMATUYHUTE NPOMEHM CTaBaT BCe NO-BUAMMM, a KonebaHusaTa B Buiomacata
B MOPCKMUTE eKocucTeMWM CTaBaT BCe MO-YeCcTW, YCTOMYMBOTO W3MON3BaHE Ha
MaKpoBOZOpacAUTe CTaBa OT pellaBallo 3HaYeHWe KaKTO OT €eKOoJIorMyHa, Taka M oT
MKOHOMMYECKA rieaHa Touka. B To3n KoHTeKcT npoekteT MACRO CLEAN, peanusupaH upes
CbBMECTHUTE YCUANA Ha TpU AbpKaBu OT YepHomopckua bacerH — Typuma, Bbarapus wm
lpy3us, e WHUUMATMBA C Y4acTMETO Ha MHOrFO MapTHbOPM, YMATO Len e Aa Npoydu
MaKpoBOAOpacAuTe, Aa NoAKPENM AeNCTBMA CBbP3aHM C NOYUCTBAHE, A3 Aafe Bb3MOXHOCT 3a
TAXHOTO OMO/30TBOPABAHE U Aa Pa3paboTv NMUAOTHU NPUIONKEHMA B LLenna YepHOMOPCKM
6aceliH. MpoeKTbT Cb3haBa LANOCTHA paMKa 3a OCUTypsBaHe Ha YCTOMYMBO U ePeKTUBHO
cbbupaHe, npepaboTKa M M3NON3BaHe, KAaKTO WM NpeBpbliaHE Ha MaKpoBoAopac/iuTe B
MKOHOMMYECKM NPOAYKTU C AobaBeHA CTOMHOCT.

HacToAawmaT goKknag e M3rotBeH C Len Aa NpeaocTaBu UANOCTEH aHa/M3 Ha HacToAwuTe
TeHAEHUMM, AMHAMMKATa Ha Masapa, NpeykuTe npen TbproBcKaTta peanusauusa u 6baewmTte
Bb3MOXHOCTM B CEKTOpa Ha Makposogopacaute. OT MeTOAO0/N0rMYHa rfegHa TouKa
Npoy4YBaHeTO M3MN0A3Ba KOMBUHMPAH M3cnenoBaTeICKM MOAXoA, CbyeTaBally, npernes Ha
aKaZleMuyHaTa iTepaTypa € 3a4b/160YeHN MHTEPBIOTA C PA3/IMYHU 3aUHTEPECOBAHUN CTPAHMU.
MHTepBlonpaHuTe nuua 6sxa noabpaHM 4ypes noaxod Ha MaKCMManHa Bapuauusa Ha
M3BajKaTa, 3a Aa Ce rapaHTMpa NPeAcTaBUTENHOCT Ha MbAHUA CNEKTbP OT POJIM B PaMKUTE Ha
ekocuctemaTa. YdyacTHMUMTE BK/OYBAT: aKaAeMMYHM /iMua, MNPAKO aHraXkupaHu B
n3cneaBaHMA Ha MaKpoBOAOPAC/M; KOMMaHWW, NPOU3BEXAALM MNPOAYKTM Ha 6asaTa Ha
MaKpOBOZOPACAM WA aHraXkMpaHW B [OCTaBKaTa Ha CypoBMHM, pa3paboTBaHeTO Ha
6MOTEXHONOTUM M BHOC/M3HOC; y4aCTHMUM BbB Bepurata Ha [AOCTaBKM; WHBECTUTOPWU;
Ny6AMYHN UHCTUTYUMK; OBLLMHK; KOMMaHWK 33 yNpaBaeHMe Ha OKoNHaTa cpeaa; nabopatopum
3a U&P peiHocT. To3n noaxoa rapaHTMpa, Ye BCUYKM CErMeHTU OT BepuraTa Ha CTOMHOCTTa ca
06XxBaHaTU M NO3BO/ABA reHEePUPAHETO Ha CPAaBHMMM AaHHM 33 BCUYKU rPYNU 3aUHTEPECOBaHM
CTpaHu.

MeayHapoaHaTa anTepaTypa v CEKTOPHUTE NPOYyYBaHMA HA Na3apa NOKa3BaT, Ye NPOoAYKTUTE
Ha 6a3aTa Ha MaKpPOBOAOPAC/IM Ce NPEBPBHLLAT B 6bp30 pa3pacTBalla Ce MKOHOMMYECKa obnacT
B CBETOBEH Malllab. Kbm 2023 r. cBETOBHUMAT Na3ap Ha MaKpPOBOAOPac/an ce oLeHsABa Ha 17-18
MWAMapAa WATCKM AoNapa, KaTo NporHo3uTe coyar, ye Ao 2030 r. Tol moxe Aa Haaxesbpam 30
MUAMapAa watckn gonapa. MpubamnsmtenHo 95 % oT Npou3BOACTBOTO CE OCbLLLECTBSBA B
A3MaTCKO-TUXOOKEAHCKMUA PEernoH, gokato B EBpona ce HabnwopgaBa HapacTBaWoO TbpCeHe,
ocobeHo B obsactTa Ha 6Guonnactmacute, BUOCTUMYNaHTUTE, TOpoBeTe, QYHKUMOHANHUTE
XPaHU M Ko3meTuKaTa. 3a pas/iMKa oT ToBa, Typums n YepHomopckuaT baceliH Bce oule ca B
paHeH eTan Ha pa3BUTME Ha Nasapa.
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5.2. Mpodunnn Ha ronemmn mexayHapoaHN MHBECTUTOPU

5.3. MoTeHuManHU TYpCKU MHBECTUTOPK

YACT VI — MHeHuA 3a noTeHUManHUTe 061aCcTU Ha NPUNOXKEHUE HA NPOAYKTUTE
Ha 6a3aTa Ha MaKpoBoAoOpacaun

3AK/TIOYEHUA U NPENMOPBKU
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YACT | — Pasmep 1 AMHAMMKA Ha rnobanHua nasap
1.1. CermeHTaumMA Ha Nasapa 1 permoHaaHO JOMUHUPAHEe
1.2. Fno6anHu TbProBCKKM Nasapy Ha MaKPOBOAOPAC/U
1.2.1. MporHo3u 3a rnobanHMA nasap Ha makposogopacau (2024-2034)
1.3. MasapHa BONATUIHOCT U LLEeHOBM KonebaHusa
1.4. TeXHONOrMYHU OrPaHUYEHNA
1.5. SWOT aHanu13 Ha nasapa
1.5.1. Bb3mOXKHOCTU
1.5.2. Pa3wwnpABaHe Ha na3apa
1.5.3. Mepk#u 3a nogKkpena oT CTPaHa Ha NPaBUTENCTBOTO
1.5.4. TeXHONOrMYHM NOCTUKEHNA
1.6. Bepura Ha CTOMHOCTTa Ha MaKpPOBOAOPAC/INTE N OCHOBHM MPUIOXKEHNA
1.6.1. TbproBCKM M MPOMULLNIEHU NMPUIOHKEHNA
1.7. TexHoNOrMK 3a OTrAEXAaHe U NpepaboTKa
1.7.1. BuoTtexHonornm n nogobpsBaHe Ha WaMOBeTe
1.7.2. buopadmHepma n npepaboTka
1.8. PonAta Ha MakpoBOAOpac/nTe B CMHATA MKOHOMMKA
1.8.1. CMHA NKOHOMMKA

1.8.2. MoTeHUManbT Ha CUHMA BbIIEPOZ, 33 CNPaBSAHE C KAMMATUYHUTE NMPOMEHU

1.8.3. buopemeamnauma n nogobpaBaHe Ha KAa4eCcTBOTO Ha BoAaTa
1.8.4. EKOCUCTEMHM YCNYTN N Bb3CTaHOBABaHE

YACT Il — CpaBHUTeNeH aHaNU3: CBETOBHU anaepu v Typuumsa

2.1. NoAnTUYECKM PAaMKM U MEXaHU3MM 33 NOAKPENa B BOAELLNTE CTPaHU
2.1.1. KuTalicka HapoaHa penybaunka
2.1.2. ANoOHMA
2.1.3. Hopserua
2.1.4. CoegnHeHM AMEPUKAHCKU WaTh

YACT Ill - HacToAwo cbcToAHMe Ha CEKTOpa Ha maKkposogopacaute B Typuua

1 u3bpaHu eKocuctemm
3.1. UscneagaHua u passutue (U&P)
3.2. MonnTryecKa 1 npaBHa pamka
3.3. MpeyKkn npes, HaCTOALLOTO NPOU3BOACTBO M TbProBCKa AeMHOCT
3.3.1. Kutaiicka HapogaHa peny6/iMKa — CEKTOp Ha MakpoBoAopacanTe
3.3.2. YepHOMOpCKM baceiH
3.3.3. bano mope (Pycusn)
YACT IV — Bb3MOKHOCTU, NPENOPBKU U OLLEHKA
4.1. CTpaTtermyeckm Bb3aMoxKHocTh 3a Typumna n SWOT aHanus
4.1.1. CunHM cTpaHu / Bb3MoXKHOCTH
4.1.2. CnabocCTu 1 KNto4oBK orpaHnyeHuna. CTpyKTypHU bapuepm
4.1.3. "HBECTULMOHEH M Npeanpuemadeckm noteHuman s Typuma
4.2. NpMHOC Ha OTrAeXA4AaHEeTO Ha MaKpOBOAOPACAH
4.3. Mpeykun npes npouenyparta 3a NPON3BOACTBO Ha FOPUBO OT BOAOPACU
YACT V — UHBecTMLMM B MaKpOBOA0pPacin U GUHAHCOBU NepCNeKTUBYU
5.1. FnobasHWU UHBECTULUMOHHU TEHAEHLMU
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noc
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A31a-Tuxn oKkeaH

CpeHOroayLLeH TEMM Ha pacTeK

KuTaiicka acoupaumsa Ha MUKPOBOZOPAC/I0BaTa MPOMULLLIEHOCT
BbrnepoaeH auokeng,

EBponelicka Kommcua

OueHKa Ha Bb3EeMCTBMETO BbPXY OKO/IHATA Cpefa

EBponeiickmn MHBECTULMOHEH (OHA,

Ek3ononnsaxapuam

EBponelicku cbto3

OpraHu3auys 3a npexpaHa 1 semeaenme (Ha ObeayHeHUTe HauyK)
AMEPUKAHCKa areHLVs 3a XpaHUTe U IeKapcTBaTa
O6LLoNpPU3HaT KaTo 6e3onaceH

MHTerpmpaHa MyTUTPOGMYHA aKBaKy/Typa

OpraHu13aLyis 3a pasBUTUE Ha MaJIKUTE U CpeaHUTe Npeanpustus B Typums
Asot

HaupoHanHa KomucuaA 3a passuTtve 1 pedopmm (Kutai)
HenpasuTencTBeHa opraHM3auys

HaupoHanHa okeaHcKa 1 atmocdepHa agmmHmcTpauma (CALLLY)
docdop

doToburopeakTop

M3cnesaBaHuvs 1 passutue

Llenm 3a ycToiumBo passuue

Manku u cpeiH1 NpeanpusTUs

CbBET 33 Hay4HW M TEXHO/IOTMYHM M3C/ieABaHNUA Ha Typums
CbeyHEHN aMEePUKAHCKM LATU

JleTnvBm opraHM4HU CbegUHEHUS

CBeToBHa 3paBHa OpraH13aums
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KaTo usano, ToBa npoyyBaHe NpenocTaBa M3yepnaTesHa KapTMHAa Ha eKocucTemaTta Ha
MaKpoBogopacaute B Typuus, NPeacTaBaliKM KOHTEKCT, CTPYKTYPHU Bapuepu, MexxayHapoaHu
TEHAEHLUMMU W MPUOPUTETHM 06nacTM 33 B6bAelo pasBUTUE Mpe3 WMHTerpupaHa npusma.
Pesyntatute cAyKaT KaTo cTpatermyecka pedepeHUMA 3a MNOAUTUULM, U3CNeLoBaTeny,
npeanpuMemadn U UHBECTUTOPU, MOAKPENANKM YyCUAMATA 33 NPEeBpbLLAHEe Ha pecypcuTe OT
MaKpOBOZOPAC/AN B YCTOMYMBA MKOHOMMUYECKA CTOMHOCT B Lie/iA YepHOMOPCKM BaceriH.
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PE3KOME

M3roteeH KaTo YacT oT genHocT 1.12 — MNporpama 3a npeanpvemayectso, GOKycMpaHa Bbpxy
Makposogopacamte, B pamkute Ha npoekta MACRO CLEAN, To3u aoknag npepocTtassa
MHOroM3mepHa OLeHKa Ha UKOHOMMYECKUTE Bb3MOXKHOCTU, CBbP3aHM C MAaKpPOBOAOPACIUTE,
HOBOBbB3HUKBALLWUTE TEHAEHLMUN U CEKTOPHATa TpaHchopmauus B YepHomopckus baceliH. Bb3
OCHOBA Ha MONYCTPYKTYPUPAHU MHTEPBIOTA CbC 3aMHTEPECOBAHM CTPAHW OT aKagAeMW4YHUTe
cpean, YacTHUA CEKTOP, MHBECTUTOPU M MNYBAMYHM MHCTUTYLMM, NpPOy4YBaHETO npeanara
KOHCOMAMPAHa KapTMHa Ha HacToAwaTta CuTyauus ¢ Npoayktute, 6asupaHu Ha
MaKpOBOZOPaC/M U TEXHUA BbAeLL NOTEHLMA.

MakpoBogopacimTe NpeacTaBAABaT cTpaTermyecka buomaca, KOATO ce M3Mo/3Ba B CBETOBEH
Malwab B LWMPOK CNEKTbP OT MPUIOMKEHWUA, BKAYUTENHO XpaHuM, dyparku, TopoBe,
6uonnactmacu, bMoTeXHONOMMM U KO3MeTUKa. To3m 6bp30 paspacTealy, ce cekTop ce popmupa
OT OCHOBHW TEHAEHUMM KaTO YCTOMUMBOCT, MOTEHUMAN 3a YynaBAHE Ha Bbl/epos,
aNTepHaTMBHU M3TOYHULM Ha MPOTEMHU U KPbroBa MKOHOMMKA. Bbnpekn uye Typuma uma
CUNeH Npon3BoACTBEH NoTeHuMan bnarogapeHune Ha cBoeTo bruopasHoobpasue, KAMMATUYHK
ycnosua n obwmnpHa 6perosa MHMA, CEKTOPBT BCE OLLLe € B PaHEH eTarn Ha pasBuTue.

ToBa npoyuyBaHe uAeHTUPULMpPA OCHOBHUTE MpPEAW3BMKATENCTBA U Bb3MOMKHOCTU, KOUTO
opopmAT  ekocucTemaTa Ha  MakposogopaciuTe B Typuma. WHTepBloTata  CbC
3aMHTepecoBaHUTE CTPaHW KaTo Hal-KpUTUYHUTE Bapuepu npes pasBUTUETO Ha CeKTopa ce
rnocnefosaTeNHO MOCOYBAT OFpaHWYEHUA KanauuteT 3a OTr/exgaHe, MNponycku B
HopmaTuBHaTa ypenba, BUCOKM KanWTasioBU U3UCKBAHMWA, OrPaHUYEHUA B TEXHONOTMUTE U
WMHPPACTPYKTYpaTa, KaKTO M MPEYKM B AOCTaBKUTE HA CYPOBMHWM Ha BbTPeLIHMA nasap. B
CbLOTO Bpeme HapacTBALIMAT aKagemuyeH uHTepec, amBepcuduKaumaTa Ha ycuauAta B
obnactta Ha HayyHOM3C/NefoBaTeNCKaTa M pasBoOMHA AeWHOCT, PaHHUTE TbProBCKM
WHMUMaTMBM B obnacTta Ha TopoBeTe M BuonnacTmacuTe, KaKTO M Bb3MOXKHOCTUTE 3a
CbTPYAHMYECTBO, NPeoCTaBeHN oT GuUHaHcMpaHeTo Ha EBponeickna cblo3, cb3aasaT cuaeH
nmnync.

Mo-cneumanHo, HaTpynBaHMATa Ha MaKposodopacau, HabnwgaBaHU No Kpalbpexnero Ha
YepHo mope, BCe NoBeYe ce pasr/iex[a KakTo KaTo eKO/I0rMYHO Npean3BUKaTeNCTBO, Taka U
KaTO MKOHOMWYECKa Bb3MOXHOCT, npegjaralia 3HauuTeseH NoTeHuMan 33 CypPOBUHWM 3a
TopoBe, 6uonnactmacn U OUMOTEXHONOMMYHWM NPUNOKEHUA. 3anMHTepecoBaHUTE CTPaHM
noJyepTaBaT, Ye Cb34aBaHETO Ha YCTOMYMBA Bepura 3a Cb3faBaHe Ha CTOMHOCT e M3UCKBA
npexos OT ONOPTIOHUCTUYHO CbbUpaHe KbM NMPOU3BOACTBO, OCHOBAHO HA OTI/EXAaHe, Tbi
KaTo Camo OTIIEXOQHETO MOXKe Aa rapaHTUpa HagexaHw, npocneavmv u mawabupyemu
o6emu Ha CypoBUHM.

JoknagbT nocoysa, 4Ye npoaykTMTe Ha 6asata Ha MaKpoBogoOpacau npeacTaBAABaT
HOBOBB3HMKBALLA, HO pacTAwa obnact 3a npeanpuemayvectso U WHBecTUUMM B Typuwms.
MHTepBsloTaTa obaye NokasBaTt, Ye MHBECTUTOPUTE NOKa3BaT NPeAnasIMBOCT NOpPaay AbATUTE
UMKAM Ha [AeMHOCTMTe 3a M3cnedBaHe W pasBUTME, Ye JiMncata Ha [0Kas3aTencTBO 3a
KoHuenuumaATa (J3K) orpaHnyasa gocTbna Ha CTapTUPaALLUTE KOMMNAHWK 40 PUHAHCUPAHE U Ye
nybanyHata nogkpena — ocobeHo B 0b6nacTTa Ha peryavpaHeTo, CTUMyAuTe W
6naronpuaTHaTa UHGPACTPYKTYPa — € OT peLlaBalLo 3HaYeHWe 3a Pa3pacTBAHETO Ha CEKTOopa.
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DOenHocr 1.12
Mporpama 3a npeanpuemayecTso 3a

CTapTUpaLM KOMNAHUK, CBbP3aHU C MaKPOBOA0paC/IUTE

MecTeH KOOpPAUHATOP HA NPOEKTa MecTeH MeHNAXKbP N0 KOMYHUKaALMK
Eaug Kaxpaman Hpem Cener
Cor03om Ha o6bwuHume ,Mapmapa“ Csr035m Ha o6wuHume ,Mapmapa”“

E-mail: info@macroclean.org

Ye6caiim Ha npoekma: https://www.macroclean.org/

Hacmosuwusm dokymeHm ce ocHosasa Ha deliHocmume o npoekma MACRO CLEAN
(U3cnedsaHus, MemoOUKU 30 MO4YUCMBAHE, UKOHOMUYECKA 8A/10pU3AUUA U MUAOMHO
npuaoxceHue 3a Ubmex HA MaKposodopdacsau) ¢ uHaHcoeama rnodKpena Ha
npozpamama Interreg NEXT Black Sea Basin.

KopecnoHdupawju asmopu:
XakaH Apoxca
A-p L. Hadxcu Adanunap

lpeeedeHo Ha 6vazapcku om:

Hukonali Kones, Kupun BwakaHos, Mapko MeaHos,
0-p UeaH TeneHyes u Munka fenesa

Aama Ha nyb6aukyeaHe: anpun 2026 2.

To3u 0oknaod e uzzomeeH u nybauxkysaH om Cvto3a Ha obwuHUMe 8 Mapmapa.

RoHCTAHTVH | |)JymeHcku yHusepcumem , Enuckon KoHcmaHmuH lMpecnaecku”
YHusepcumemcka 115, LLlymeH, bvnzapusa
V +359887 160 771, +359 895 029 919
g“? ts.ignatovaivanova@shu.bg & p.marinova@shu.bg
https://www.shu.bg/

érmncko!

MADTVYVDIBIL

Omao8opHOCMMA 3a CbOBPHAHUEMO HA MO3U OOKYMeHM e HA napmHsopume o
npoekma BSB0O0584 MACRO CLEAN, u3nviHABGH 8 pamMKume Ha npoz2pamama
Interreg Next Black Sea Basin. Toli npedcmaenaea HeghopMasnieH KOHCEeHCYC OMHOCHO
Hali-0obpume NpakmMuKu, 002080peHU 0M 8CUYKU NAPMHbLOPU.
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AOKNAA 3A AHATN3 HA HACTOALWUUTE
TEHAEHUUU N Bb3MOXHOCTU NPU
MAKPOBOAOPAC/IUTE

U3cnepBaHuA, MeTOAMKM 33 NOYUCTBAHE,
WKOHOMMYECKA Ba/IOpU3aLiMA U NUIOTHO NPUNOKEHUE
3a ubdTerka Ha MaKpoBogopacau

MACRO CLEAN - BSB00584
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Title of The Project / Ume Ha npoeKTa
Research, Cleaning Methodologies, Economic Valorization and Pilot Application for
Macroalgal Blooms

H3zcaedsanusi, Memodu 3a ho4UCmMeaHe, UKOHOMUYECKA 0N0/130meopsieaHe u
NU/I0MHO NpuU/A0NHceHUe npu YsPmedxc Ha Makposodopacau

Name of The Project Partner / UMe Ha napTHbOpPCKaTa opraHu3anus
Marmara Municipalities Union / Ceto3sm Ha o6wjuHume ,Mapmapa”“

Contact Details of The Project Patner / KOHTaKkTH Ha NPOEKTHUA NAPTHHOP
e-mail: info@mbb.gov.tr
Phone: +90 212 402 19 00
www.marmara.gov.tr

Publishing Date/ /laTa Ha ny6/IMKyBaHe
April 2026 / Anpun 2026

The responsibility for the content of this material is that of the author(s). The
content of this material does not necessarily represent the official position of the
European Union. Reproduction is authorized, provided the source is acknowledged,
and any changes are indicated.

OmeosopHocmma 3a csdspiHcaHUemo Ha mo3u Mamepuas Hocu(ssm) asmopsm(ume).
Cs0BpircaHuemo Ha Mo3u MamepuaJn He ompassied HenpemMeHHo opuyuaIHama no3uyus
Ha Eeponelickus cs03. Paspewasa ce 8s3npoussexcdaHemo, npu ycaosue 4e ce nocodu
U3MOYHUK®M U ce ombeiexcam eeeHmyaaHume npomeHu.
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