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Abstracts

Renewable Diesel Market Summary

Introduction

The global energy transition has structurally transformed the downstream hydrocarbon

sector, positioning Renewable Diesel—also recognized as Hydrotreated Vegetable Oil

(HVO) or Bio-Hydrogenated Diesel (BHD)—as a critical pillar in decarbonizing hard-to-

abate sectors. As an advanced, drop-in biofuel derived from the hydrotreating of animal

fats and plant-based waste oils, renewable diesel entirely bypasses the blending limits

that historically constrained legacy biodiesel. The global market is currently navigating a

definitive paradigm shift from first-generation ester-based biodiesel (FAME) toward

second-generation hydrocarbon-based renewable diesel. This transition is underpinned

by superior emission profiles, robust regulatory mandates, and aggressive capital

allocation by integrated energy majors.

Valued at an estimated $45 billion to $50 billion in 2026, the renewable diesel market is

projected to expand at a formidable compound annual growth rate (CAGR) of 18% to

20% through 2031. Growth is primarily catalyzed by intensifying low-carbon fuel

standards, commercial aviation's pivot toward sustainable aviation fuel (SAF), and the

strategic repurposing of legacy petroleum refineries to prevent asset stranding. While

third-generation biofuels leveraging microalgae, lignocellulosic biomass, and carbon

capture remain in the nascent stages of demonstration and technical de-risking, second-

generation HVO commands the immediate commercial landscape. Understanding this

market requires a deep assessment of feedstock constraints, evolving subsidy

frameworks, and the increasingly complex geopolitical trade barriers reshaping global

supply chains.
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Regional Market Dynamics

The geographic distribution of renewable diesel production and consumption reveals a

highly fragmented landscape dictated by localized feedstock availability, distinct

regulatory architectures, and emerging trade protectionism.

Europe

Europe remains the undisputed center of gravity for renewable diesel consumption,

absorbing approximately 30% of global volumes. The European Union's aggressive

decarbonization targets, formalized through the Renewable Energy Directive (RED III),

have established mandatory blending floors that incentivize rapid HVO adoption.

Regionally, feedstock reliance leans heavily on locally cultivated rapeseed oil alongside

significant volumes of imported waste derivatives.

The regulatory environment experienced a seismic shift on 11 February 2025, when the

EU published definitive anti-dumping duties on HVO and FAME imports originating from

China. Imposing tariffs ranging from 21.7% to 35.5%, the European Commission

fundamentally rewired the transatlantic and Eurasian trade flows of bio-based fuels.

This aggressive protectionist maneuver aims to shield domestic European refiners from

an influx of lower-cost Asian exports, forcing local distributors to rapidly secure

alternative supply channels or absorb substantial margin compression.

North America

The United States represents a hyper-growth node for renewable diesel, driven

predominantly by lucrative state-level incentives such as California’s Low Carbon Fuel

Standard (LCFS) and federal blenders' tax credits reinforced by the Inflation Reduction

Act (IRA). A critical inflection point was reached in July 2022 when US production

capacity for second-generation renewable diesel officially eclipsed that of first-

generation biodiesel. This accelerated adoption is directly correlated to the superior

environmental credentials of HVO and the outsized subsidy structures rewarding lower

carbon intensity (CI) scores. Sourcing remains heavily reliant on the robust domestic

agricultural sector, with soybean oil acting as the primary feedstock, despite mounting

concerns regarding the long-term 'food versus fuel' equilibrium.

Asia-Pacific
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The Asia-Pacific region operates in a dual capacity: as a major feedstock aggregator

and as an increasingly vital export hub. Southeast Asian nations, particularly Indonesia

and Malaysia, dictate the global palm oil supply chain. However, stringent sustainability

criteria imposed by Western markets have forced a gradual decoupling from virgin palm

oil in favor of certified sustainable alternatives and mill effluent.

China occupies a highly specialized node within the global ecosystem, functioning as

the premier exporter of biomass-based diesel. The Chinese industry has structurally

pivoted toward utilizing waste oils—specifically Used Cooking Oil (UCO). While refining

domestic UCO presents significant technical hurdles due to high impurity levels and

complex pre-treatment requirements, it yields a highly competitive CI score. The recent

imposition of EU anti-dumping duties places severe pressure on the broader Chinese

export market, fundamentally altering capacity utilization expectations for mainland

refineries.

South America

Markets such as Brazil and Argentina are strategically positioned to leverage massive

domestic agricultural outputs. While historically anchored in first-generation FAME

production heavily tied to their respective soy and sugarcane ethanol industries,

incremental policy shifts and foreign direct investment are gradually paving the way for

HVO capacity expansions aimed at fulfilling both domestic agricultural fuel needs and

export market demands.

Middle East & Africa

The MEA region currently represents a nascent market for renewable diesel

consumption but is rapidly emerging as a strategic hub for SAF production. Sovereign

wealth funds and national oil companies in the Gulf are establishing joint ventures to

capture premium aviation demand, utilizing imported feedstocks and capitalizing on the

region's massive existing hydrocarbon infrastructure and access to cheap, low-carbon

hydrogen for the hydrotreating process.

Application Segmentation

Road Transportation

Road transport constitutes the immediate baseline load for renewable diesel

consumption. Unlike traditional biodiesel, HVO is a pure hydrocarbon drop-in fuel. It can
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be utilized at up to 100% concentrations in unmodified diesel engines, making it the

premier decarbonization lever for heavy-duty commercial trucking, freight logistics, and

public transit fleets. As electrification struggles to penetrate the long-haul trucking sector

due to battery weight constraints and charging infrastructure deficits, fleet operators rely

on renewable diesel to meet stringent corporate scope 3 emission targets without

requiring massive capital overhauls of existing rolling stock.

Aviation

The aviation sector represents the most lucrative and rapidly expanding demand

frontier. The hydrotreating infrastructure utilized for renewable diesel is fundamentally

adjacent to the HEFA (Hydroprocessed Esters and Fatty Acids) pathway required to

produce Sustainable Aviation Fuel. With commercial airlines bound by aggressive

mandates and global carbon offset mechanisms like CORSIA, refiners are aggressively

optimizing their product slates to maximize SAF yields over standard road-grade

renewable diesel. Aviation's absolute lack of viable near-term decarbonization

alternatives ensures that SAF will command structural pricing premiums, effectively

cannibalizing some future road transport supply.

Power Generation

While not the primary end-use, power generation utilizes renewable diesel as a critical

tool for grid balancing and remote off-grid baseload generation. Diesel generator sets

utilized in data centers for emergency backup power are increasingly transitioning to

HVO to align with corporate net-zero commitments. Furthermore, isolated mining

operations and island microgrids leverage renewable diesel to guarantee supply

security while immediately lowering localized particulate and greenhouse gas

emissions.

Others

Peripheral applications include the maritime shipping sector and off-road industrial

machinery. The maritime industry, facing stringent International Maritime Organization

(IMO) regulations, is exploring renewable diesel blends as an interim solution before

transitioning to deeper decarbonization fuels like green methanol or ammonia. Similarly,

heavy construction and agricultural equipment operators deploy HVO to maintain

operational continuity in environmentally sensitive areas.

Value Chain & Supply Chain Analysis
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The renewable diesel value chain is disproportionately weighted toward upstream

procurement, with raw material acquisition accounting for over 80% of total production

costs. This immense reliance on feedstock dictates corporate strategy, facility location,

and long-term viability.

Feedstock Sourcing and Aggregation

The feedstock matrix consists of plant oils (soybean, corn, palm), animal fats (tallow,

lard), microbial oils (microalgae and fungi), and waste oils (UCO and industrial fats).

Currently, approximately 18% of global plant oil production is diverted toward biodiesel

and renewable diesel manufacturing. This immense volume exposes the sector to

agricultural commodity super-cycles and geopolitical climate impacts.

Waste oil raw materials command a distinct competitive moat. Because UCO and

animal fats are categorized as waste, they achieve vastly superior carbon intensity

reductions under regulatory frameworks like the LCFS and RED III, translating directly

into higher compliance credit revenues. Sourcing UCO, however, requires a hyper-

fragmented collection network, pulling from thousands of restaurants and industrial food

processors. Refining UCO also demands advanced pre-treatment facilities to strip out

complex impurities, chlorides, and free fatty acids before the hydrotreatment phase to

prevent catalyst deactivation.

Processing and Hydrotreating

Refining operations involve catalytic hydrodeoxygenation, a highly capital-intensive

process that demands massive volumes of hydrogen. Traditional refineries pivoting to

HVO must retrofit existing hydrocrackers or construct greenfield units. The carbon

footprint of the hydrogen utilized—whether gray (natural gas-derived), blue (with carbon

capture), or green (electrolysis)—directly impacts the final CI score of the renewable

diesel, prompting integrated players to co-locate HVO facilities with low-carbon

hydrogen hubs.

Logistics and Blending

Because renewable diesel is molecularly indistinguishable from fossil diesel, the

midstream supply chain benefits from absolute infrastructure compatibility. It can be

seamlessly injected into existing petroleum pipelines, stored in standard terminal tanks,

and distributed through legacy retail networks. This eliminates the severe logistical
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bottlenecks that historically plagued ester-based biodiesel, which suffers from poor cold-

flow properties and water-absorption issues.

Competitive Landscape

The global renewable diesel arena is transitioning from an emerging growth sector into

an oligopolistic landscape dominated by integrated oil majors, nimble pure-play biofuel

pioneers, and aggressive regional consolidators. Strategic positioning is currently

defined by securing vertically integrated feedstock supply chains and navigating shifting

regional tariff structures.

Pure-Play Leaders and Early Movers

Neste Corporation operates as the undisputed global hegemon in the renewable diesel

space. Benefiting from a massive first-mover advantage, Neste boasts a current

production capacity of approximately 5.5 million tons across its advanced refineries in

Finland, the Netherlands, and Singapore. The company's strategic roadmap outlines

capacity expansions to 6.8 million tons annually by 2027, anchored by a massive scale-

up at its Rotterdam facility. Neste's dominance is rooted in its unparalleled proprietary

pre-treatment technology, allowing it to process the lowest-grade, highest-margin waste

feedstocks available globally. UPM-Kymmene Corporation represents another

specialized European player, leveraging its deep expertise in forestry and biomaterials

to produce advanced renewable fuels from wood-based residues, demonstrating the

viability of non-food competing feedstocks.

North American Refining Giants

In the United States, traditional refiners have aggressively repurposed assets to capture

domestic subsidies. Valero Energy Corporation, through its Diamond Green Diesel joint

venture, commands the position of the world's second-largest producer, churning out

275 million gallons annually. Valero's integration of its refining footprint with dedicated

feedstock logistics creates massive economies of scale. Marathon Petroleum

Corporation and Phillips 66 Company have executed similar strategies, converting

legacy California refineries (such as Martinez and Rodeo) into mega-scale renewable

fuel facilities. HF Sinclair Corporation has also built a robust renewable platform,

strategically diversifying its traditional mid-continent refining exposure.

Integrated Oil Majors and M&A Consolidation
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Supermajors are utilizing their massive balance sheets to acquire market share and

fulfill internal transition mandates. Chevron Corporation’s acquisition of Renewable

Energy Group (REG) in June 2022 served as a watershed moment, instantly providing

Chevron with a premier, vertically integrated biofuel network and proprietary feedstock

aggregation capabilities. TotalEnergies SE, BP p.l.c., Eni S.p.A., and Repsol S.A. have

progressively transformed older European refineries into biorefineries.

The European mid-market is concurrently undergoing rapid consolidation and

rebranding to reflect the energy transition. Cepsa’s strategic rebranding to Moeve in

October 2024 signals a decisive pivot away from its legacy petroleum identity toward

sustainable molecules. Similarly, the creation of VAROPreem—finalized via VARO’s

acquisition of Preem AB on 16 January 2026—establishes a new Northern European

powerhouse capable of matching the scale of integrated majors, combining VARO’s

trading acumen with Preem’s advanced hydrotreating infrastructure in Sweden.

Asian Waste-Oil Specialists

Chinese enterprises operate under a highly distinct strategic paradigm, focusing

relentlessly on UCO-to-HVO conversion. Companies like Beijing Haixin Energy

Technology Co. Ltd. and Henan Junheng Industry Group Biotechnology Co. Ltd. have

built substantial domestic processing capacities. However, the February 2025 EU anti-

dumping regulations present a systemic shock to their export-driven models.

Within this geopolitical crossfire, EcoCeres Inc. maintains a formidable strategic

advantage. Having successfully secured a highly preferential 10% anti-dumping duty

rate—drastically lower than the 21.7% to 35.5% levied against its regional

competitors—EcoCeres is uniquely positioned to consolidate Chinese export volumes.

This regulatory arbitrage grants the company a massive margin buffer, allowing it to

dominate Eurasian supply contracts and attract tier-one global capital. World Energy

LLC continues to operate as a critical independent force, maintaining deep ties across

aviation and road transport, consistently pushing the boundaries of commercial SAF

integration.

Opportunities & Challenges

The renewable diesel sector is defined by a complex interplay of structural tailwinds and

severe supply-side constraints, necessitating highly agile corporate strategies.

Strategic Opportunities
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The most profound opportunity resides in the structural supply-demand deficit for low-

carbon fuels in heavy transportation and aviation. As global jurisdictions implement

binding carbon taxes and import tariffs (such as the EU's Carbon Border Adjustment

Mechanism), the internal rate of return for HVO and SAF projects continues to decouple

from traditional fossil market volatility. Refiners capable of seamlessly shifting yields

between road-grade HVO and aviation-grade SAF possess a highly resilient margin

optimization tool, allowing them to capture peak pricing in whichever sector faces the

steepest regulatory compliance shortages.

Furthermore, the expansion of the pre-treatment infrastructure presents a massive

opportunity for value creation. Refineries that invest in advanced metallurgy and

catalytic technologies capable of digesting highly degraded, hyper-cheap industrial fats

and municipal waste streams will fundamentally uncouple their OPEX from the volatility

of global agricultural commodity indexes.

Market Challenges

Conversely, feedstock scarcity represents an existential headwind. The global

aggregation of waste oils is rapidly approaching a structural ceiling. The decentralized

nature of UCO collection limits economies of scale, and rampant instances of feedstock

fraud—where virgin palm oil is illicitly relabeled as UCO to capture higher CI

premiums—threaten to erode regulatory trust and trigger draconian compliance audits

from European and North American regulators.

Geopolitical trade friction introduces massive capital allocation risks. The aggressive

anti-dumping duties levied by the EU against Chinese producers signify a broader trend

toward localized protectionism. Capital expenditure cycles for renewable diesel facilities

often exceed five years; navigating an environment where overnight tariff

implementations can suddenly invalidate an entire regional export market requires

immense balance sheet resilience.

Finally, the long-term threat of widespread electrification and hydrogen fuel cell

commercialization casts a shadow over terminal growth rates in the road transport

sector. While renewable diesel remains the definitive solution for the next decade,

market players must aggressively pivot their downstream marketing efforts toward

aviation and maritime shipping to guarantee the multi-decade utilization of their

hydrotreating assets.
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