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HXEWHN (BRAMEE - IFRRHMAS)

Build early traction in high-value applications, then scale into broader
markets with cost reduction, LCA, and regulatory readiness.

Market
Dynamics

Trends in
Target
Products

Success
Factors for

Target
Products

(2)

Short term: The oils market continues to grow, driven by
emerging demand, while regulations (e.g., EUDR)
tighten sourcing constraints, increasing demand for
alternatives to high-cost and supply-unstable oils (e.g.,
cocoa butter)

Mid-to-long term: Rising environmental and climate risks
make traceability and LCA essential, while cost
reductions enable substitution even in commodity oils

Direct substitution of commodity oils remains limited,
while new approaches (e.g., cocoa butter alternatives,
precision fermentation, cell culture) are emerging,
though commercialization is still early due to cost, quality,
and regulatory challenges

Short term: Focus on high-value, function-specific
applications (e.g., CBE, processed foods), and build
acceptance through proven use cases

Mid-to-long term: Reduce costs via scale and process
improvements, establish LCA and traceability, and
expand gradually into broader oil substitution markets

Edible Qils Non-edible Oils

» Short term: Sustainability-driven demand grows in

cosmetics, where functionality, stable supply, and quality
consistency are prioritized over price, supporting
adoption of bio-based oils

Mid-to-long term: Full LCA disclosure may become
mandatory (e.g., toward 2050 CN), accelerating bio-
based oil adoption as substitutes for petroleum-based
ingredients

High price tolerance and limited GMO constraints make
non-edible uses the main arena for early
commercialization and scale-up, led by players such as
C16 Biosciences and Checkerspot in cosmetics and
personal care

Short term: Start in cosmetics and personal care,
offering high purity, compositional control, and
sustainability to capture high-value niches and avoid
price competition

Mid-to-long term: Demonstrate environmental
advantages via full LCA, expand into industrial uses
(e.g., REACH-compliant materials), and grow by
replacing petroleum-based inputs

Footnote: The numbers indicate the research categories—(1) market and trends, (2) precedents and competitors, and (3) standards, regulations, and certifications—and show their correspondence with the summar)‘/‘items.
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Reduce costs through productivity and GHG improvements, while
preparing to capture future supply-demand gaps.

» In SAF: Positioned as a key lever for aviation net zero, but supply-demand gaps are expected due to limited

feedstocks and immature technologies

— Short term: Demand rises with mandates and blending requirements, with HEFA leading early large-scale commercialization

— Mid-to-long term: Demand for synthetic fuels not constrained by feedstock availability increases

In BDF: Seen as a decarbonization option for road and marine transport, though electrification and hydrogen are

promising alternatives

— Short term: Demand continues due to mandates and subsidies

— Mid-to-long term: Policy focus shifts to harder-to-abate sectors, with biodiesel used as a transitional solution before
electrification and hydrogen scal

Market
Dynamics

« Startups and energy companies are advancing algae development and cultivation for SAF, with commercialization
expected around 2030

E\?g:ts 4 — Cost reduction remains a key challenge, as productivity directly impacts economics
Products - Improving stability through strain selection and cultivation methods is required, along with productivity gains via genetic
engineering
(1)(2) — Scale-up requires funding and land, as well as validated data and risk management to attract investors

Short term: Building a commercialization track record is critical

— Supply expansion remains limited due to high costs and immature technologies

— Securing offtake agreements and leveraging low-carbon fuel policies and credits for GHG reduction are key

Mid-to-long term: Identifying supply-demand gaps and expanding supply is essential

— In SAF: Anticipate tightening HEFA feedstock constraints and expand alternative feedstocks (e.g., algae, biomass)

— In BDF: Focus on segments with sustained diesel demand (e.g., long-haul transport), while flexibly supplying to HEFA
players based on market conditions

Success
Factors for
Target
Products

(2)

Footnote: The numbers indicate the research categories—(1) market and trends, (2) precedents and competitors, and (3) standards, regulations, and certifications—and show their correspondence with the summar)ﬁitems.
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Figure 15. Comparison of market prices (left) for current animal, plant, and microbial oil products versus TEM COP estimates (right) for
microbially produced oils. Trade price ranges are shown for both cocoa butter and microbial oils. For microbial oils prices, both U.S.
import and export prices are included; export prices likely reflect high-value omega-3 oils produced in the U.S.
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