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EXECUTIVE SUMMARY

The Commoditization Window Is Closing
The global feed enzyme market — $1.85 billion in 2025, growing toward $2.68 billion by 2029 — is
structurally midway through a transition that specialty chemical producers in adjacent categories have
already lived through. The premium tier still holds. The question is for how long, and what defends it.

Three events in the last twelve months have changed the strategic frame. First, Novonesis closed the €1.5 billion
acquisition of dsm-firmenich's share of the Feed Enzyme Alliance in June 2025 — collapsing 25 years of split
R&D-and-distribution architecture into a single vertically integrated operator with full control of innovation, sales,
and customer relationships. Second, the US-China tariff escalation of 2025 — partially walked back in the
November 2025 Trump-Xi framework — left feed-additive supply chains structurally repriced, with Danish and
Dutch enzyme imports newly subject to reciprocal duties. Third, the February-March 2026 Strait of Hormuz crisis
has put roughly 20% of global oil supply at risk and triggered jet fuel and container shipping disruptions that are still
resolving.

Inside this frame, a quieter dynamic is reshaping competitive position. Chinese producers — VTR Biotech now
serves more than 60 countries, Sunhy exports across over 20 markets — have moved from regional supply into
direct competition with Western branded enzymes on shelf-life, thermostability, and per-FTU price. The price gap
that historically justified the brand premium has narrowed in some product lines to 5–15 % on a FOB basis. The
performance gap is real but no longer self-evident. It now has to be demonstrated.

This paper examines the strategic and communication architecture required to defend premium pricing in a
commoditizing category. Four findings structure the analysis. (1) Value-in-use methodology — translating enzyme
performance into measurable feed-cost savings per tonne — is the only defensible economic basis for the
premium and remains underused as a commercial tool. (2) Performance data, when contractualized into matrix
values, dose recommendations and supply guarantees, functions as a lock-in mechanism more durable than price.
(3) The hidden cost of switching to generic enzymes is concentrated in batch variability, thermostability loss in
pelleting, and downstream feed-conversion drift that does not appear on the procurement spreadsheet. (4)
Communication silence — the historical posture of premium feed-enzyme suppliers — is no longer an option in a
market where Chinese producers are publishing their own technical data and customers are doing their own
value-in-use math.

A sandbox scenario closes the analysis. If the Strait of Hormuz crisis extends through Q3 2026 and jet fuel
availability tightens further, air-freighted enzyme samples and just-in-time enzyme replenishment — both standard
practice for premium suppliers — face cost and timing constraints that disproportionately affect the premium tier's
commercial model. The implications connect to IMP Paper 01 (The End of Just-in-Time) and Paper 03 (Methionine
and the China Dependency).

Why this paper exists

Feed enzymes are infrastructure for the protein supply that feeds most of the world. The category's commercial
transition — from premium-priced specialty biology toward partially commoditized commodity — will be decided in the
next 36 months by the quality of value-in-use evidence, the robustness of supply architecture, and the willingness of
premium suppliers to communicate technical reality at the level their customers now demand. This paper maps what
defends the premium and what does not.
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1

The Industry That Feeds the World — and Nobody
Sees
Feed enzymes are present in roughly 90% of commercial poultry diets and 70% of swine diets globally. They are
the reason a chicken raised in 2026 converts feed to body weight at approximately twice the efficiency of a chicken
raised in 1960, on a fraction of the land, with measurably less phosphorus runoff per kilogram of meat produced.
They are the reason that a category of feed ingredients which represents only 3.8% of the total feed-additives
market disproportionately determines the economics of global animal protein production.

End consumers do not know this. They see the supermarket price of a chicken breast and the supermarket price of
a dozen eggs. They do not see the phytase in the broiler diet that releases phosphorus from phytate and removes
the need for inorganic phosphate supplementation. They do not see the xylanase that breaks down arabinoxylans
in wheat and barley to improve digestibility. They do not see the protease that allows lower soybean-meal inclusion
rates while maintaining amino-acid availability. These molecules — produced by microbial fermentation in a small
number of facilities concentrated in Denmark, the Netherlands, the United States, and increasingly China — are
the silent infrastructure of the protein supply that more than seven billion people depend on.

1.1 The Quiet Multiplier
Feed represents roughly 60–70% of the cost of producing animal protein. A 2% improvement in feed conversion
ratio (FCR) — the kind of improvement a well-formulated enzyme programme delivers — translates into a
measurable reduction in the cost per kilogram of meat, eggs, or milk reaching the consumer. At a global production
scale of approximately 360 million tonnes of meat per year, the economic and environmental implications are not
marginal. They are systemic.

The category's invisibility to end consumers is not coincidental. It is the product of a B2B value chain that has
historically prioritized technical credibility with nutritionists and procurement specialists over public narrative. This
worked when feed enzymes were a clearly differentiated specialty product produced by a small number of biotech
innovators. It stops working when Chinese producers begin to compete on the same technical specifications and
customers begin to ask whether the brand premium reflects measurable value or accumulated reputation.

1.2 The Stakes of Disruption

Enzyme Class Function Penetration What Happens If It Disappears

Phytase Releases plant phosphorus from
phytate; reduces inorganic P
supplementation

≈90% of poultry diets;
≈70% of swine diets

Loss = increased feed cost +
phosphorus runoff penalty in
EU/US

Xylanase /
Carbohydrase

Breaks down NSPs in wheat, barley,
corn co-products

Standard in EU
broiler/swine diets;
growing in US

Loss = 2–4% FCR deterioration
on cereal-based diets

Protease Improves protein and amino acid
digestibility

Adoption rising; lowers
soybean-meal inclusion
need

Loss = higher soy demand or
amino acid supplementation

β-Glucanase /
β-Mannanase

Targets specific anti-nutritional fibres
in feed grains

Region- and
ingredient-specific use

Loss = constrained ingredient
flexibility, higher diet cost

Sources: Mordor Intelligence (2026); MarketsandMarkets feed enzymes 2020–2025; Fortune Business Insights (2025); IMP analysis.
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The point

Most consumers have never heard the word 'phytase'. The fact that it is added to nine in ten broiler diets globally —
and that its absence would cascade into measurable feed-cost increases, environmental penalties, and protein
affordability constraints within months — is the kind of structural dependency the category does not communicate.
That silence is becoming a strategic liability, not a virtue.
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2

Market Structure: The Novonesis Inflection
On 11 February 2025, Novonesis announced that it had reached agreement with dsm-firmenich to dissolve the
Feed Enzyme Alliance and acquire dsm-firmenich's share of the joint operation for €1.5 billion in cash. The deal
closed on 2 June 2025 after regulatory clearance. dsm-firmenich received approximately €1.4 billion net of
transaction costs and capital gains tax. The Alliance — which had operated for more than 25 years with
Novozymes (now part of Novonesis) handling R&D and manufacturing while DSM (now dsm-firmenich) handled
application testing, sales and global distribution — represented approximately €300 million in annual sales for
dsm-firmenich in 2024.

The strategic significance is larger than the transaction value suggests. Under the Alliance, the customer
relationship sat with dsm-firmenich. After the acquisition, Novonesis controls the full value chain end-to-end:
innovation, fermentation, application testing, sales, distribution, and the customer relationship itself. This is a rare
event in specialty biology — the structural collapse of a 25-year split-architecture into a single vertically integrated
operator. The resulting concentration matters for every other player in the category.

2.1 The Concentration Map After June 2025

Player Core Feed Enzyme Portfolio Strategic Position 2025–26

Novonesis Phytase, xylanase, glucanase, protease,
mannanase; full vertical integration

Global market leader; combined
Novozymes + Chr. Hansen biosolutions
platform

dsm-firmenich (Animal
Nutrition & Health)

Premix and ANH service; long-term supply
agreement with Novonesis for resale

Animal Nutrition unit being separated from
group during 2025-2026

BASF Natupulse TS (mannanase), Natugrain TS
(xylanase), Natuphos E (phytase)

Strong in EMEA; thermostability positioning
vs competitors

IFF (Danisco Animal
Nutrition)

Axtra PHY GOLD (phytase), Axtra XB (xylanase +
glucanase)

EU phytase approval Jul 2023; integrated
post-DuPont demerger

AB Vista (AB Agri / ABF
Group)

Quantum Blue phytase, Econase XT xylanase,
Vistabet, Vistacell

Maximum Matrix Nutrition framework;
technical-service-led model

Adisseo (Bluestar /
ChemChina)

Rovabio range of carbohydrases and phytases Strong in ruminant and AA cross-sell;
double-digit revenue growth 2024

Huvepharma Hostazym X, Hostazym P, OptiPhos phytase
product family

Cost-position challenger; growing in EMEA
and Asia

Kemin / Alltech / Novus /
Cargill

Diverse phytase, protease, NSP enzyme portfolios Often via licensing, distribution, or
proprietary feed additive lines

Chinese cohort (VTR,
Sunhy, Vland, Smistyle,
Longda)

Phytase, xylanase, NSP enzymes — increasingly
thermostable

VTR exports to 60+ countries; Sunhy
exports to 20+; price-led entry

Sources: Novonesis press releases (Feb, Jun 2025); dsm-firmenich press releases; BASF, IFF, AB Vista, Adisseo, Huvepharma corporate
disclosures; Made-in-China.com supplier directories; IMP analysis.

2.2 What the Concentration Means for Pricing
Vertical integration in feed enzymes is not neutral for the category's pricing dynamic. With one operator now
controlling the largest single share of innovation, manufacturing capacity, and customer interface, two pressures
move in opposite directions. On one side, the integrated operator has stronger value-capture economics and
reduced commercial friction — historically Novozymes captured the manufacturing margin while DSM captured the
distribution margin; now both sit inside the same P&L. On the other side, every other premium operator in the
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category — BASF, IFF, AB Vista, Adisseo, Huvepharma — has to decide how to position against a single
concentrated leader without ceding either price or technical credibility.

Below the premium tier, the Chinese cohort continues to expand technical specifications and geographic reach.
VTR Biotech — founded in 1991, more than 1,100 employees, exports to over 60 countries — is no longer an
Asian-regional supplier. Sunhy operates a similar trajectory across Southeast Asia, Eastern Europe, the Middle
East, and parts of Latin America. These producers historically competed on price; they now increasingly compete
on heat-stability claims, granulation technology, and feed-trial data they generate themselves. The price gap that
defined the brand premium for two decades has narrowed materially in selected product lines.
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3

The Commoditization Pressure
Commoditization in specialty biology does not announce itself with a press release. It accumulates through three
slow vectors: technical convergence, regulatory normalization, and pricing reference shift. All three are now visible
in feed enzymes. None of the three has yet reached the inflection point that destroyed margins in adjacent
categories — amino acids being the closest reference — but the trajectory is no longer ambiguous.

3.1 Technical Convergence
The original premium for branded feed enzymes rested on three technical claims: superior thermostability through
pelleting (the high-temperature step where enzymes can lose 20–40% of activity), superior batch-to-batch
consistency (measured as coefficient of variation, or CV, in finished feed), and superior in-vivo performance
demonstrable through feed trials. The first two claims are now contested at the technical specification level by
Chinese producers offering granulated, intrinsically thermostable phytases and xylanases with published
heat-challenge data. The third claim — in-vivo performance — remains the strongest defensible difference but
requires both customer-side trial infrastructure and a willingness to interpret the data, which is not universally
present.

3.2 Regulatory Normalization
Feed enzyme registration — historically a long, expensive, and category-narrowing process under EU Regulation
1831/2003 and equivalent frameworks in the US (FDA AAFCO), China (MARA), and Brazil (MAPA) — remains a
meaningful barrier but is no longer a category-protecting moat. EU approval for IFF's Axtra PHY GOLD phytase
came through in July 2023. Chinese producers with EU-registered products can now serve the EU market directly.
The regulatory gate has not closed, but it has moved from being an effective competitive shield to being a price of
admission.

3.3 Pricing Reference Shift
Feed-formulation software — the LP/MILP optimization engines that nutritionists run weekly to generate least-cost
feed formulas — does not treat enzymes as branded products. It treats them as nutrient matrices: a phytase is
worth the digestible phosphorus, calcium, and energy it releases, multiplied by the cost of the inorganic phosphate,
limestone, and energy sources it displaces. The moment a generic enzyme delivers matrix values within 10–15%
of the branded product, the formulation engine will recommend switching at any meaningful price gap. The
premium supplier loses on the spreadsheet before the conversation reaches the procurement officer.

Tier Technical Position Indicative Price
Range

Service Wrap

Premium phytase (branded,
1000 FTU/kg)

Industry reference; published trial
data; full matrix support

$8–12 / kg Bundled technical service,
NIR analysis, dose modelling

Premium phytase (branded,
generic-comparable)

Same enzyme class, same FTU
rating, less differentiation

$6–9 / kg Reduced service offering;
commodity pricing pressure

Chinese coated/granulated
phytase

Heat-challenge data published;
selective EU/US registrations

$5–8 / kg FOB Variable batch consistency;
growing trial library

Chinese standard phytase Powder format; price-led entry;
regional registrations only

$3–6 / kg FOB Limited matrix data; suitable
mostly for low-spec markets

Sources: Made-in-China.com FOB price observations 2024–2025 (range $1.7–$85/kg depending on form, concentration, and supplier); industry
interview estimates; AB Vista, IFF, BASF technical literature; IMP analysis. Prices are indicative and vary materially by region, volume, and
contract.
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What the formulation engine actually decides

When a feed nutritionist runs least-cost optimization, the enzyme is represented as a vector of nutrient credits —
digestible phosphorus, calcium, metabolizable energy, digestible amino acids — multiplied by an inclusion cost. If the
generic supplier publishes credible matrix values that fall within 90% of the branded product's matrix, the math favors
the generic at any price gap above approximately 8–12%. The branded supplier's defense has to be either (a) a
higher matrix that withstands customer audit, or (b) ancillary value the engine cannot price.
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4

The Value-in-Use Defense
Value-in-use (VIU) is the methodology that translates enzyme performance into customer-side economics. Done
well, it is the only defensible argument for a price premium in a category where the molecule itself is no longer
differentiated. Done poorly, it collapses into vendor marketing that customers discount. The methodology has
existed in feed enzymes for more than two decades — AB Vista's Maximum Matrix Nutrition framework and
Quantum Blue phytase positioning are the most developed industry reference — but its commercial deployment
remains uneven across the premium tier.

4.1 What a Defensible VIU Argument Contains
A value-in-use case that withstands procurement scrutiny has four components, each independently auditable.
First, a published nutrient matrix derived from in-vivo trials, with confidence intervals and species breakdown — not
a single average. AB Vista has documented that average phytase matrix values for non-phytate phosphorus at
1,000 FTU/kg vary across studies from 0.08% to 0.24% nPP; using the average value misses the actual delivered
performance more than half the time. Second, a dose-response model that allows the customer to optimize
inclusion rate rather than apply a single label dose. Third, recovery-rate data showing how much enzyme activity
survives pelleting, storage, and the gastric pH gradient. Fourth, a feed-cost calculator that converts all of the above
into euros or dollars per tonne of finished feed.

4.2 Why Most VIU Communication Fails
Three failure modes recur. The first is publishing matrix values without confidence intervals — which gives the
customer a single number that looks precise but is statistically misleading. The second is offering VIU calculators
as proprietary tools that the customer cannot independently validate, which reduces them to sales theatre. The
third is failing to translate the matrix into the formulation software the customer actually uses — leaving the value in
a brochure rather than in the LP optimizer.

VIU Component Weak Implementation Defensible Implementation Why It Survives Audit

Published nutrient
matrix

Single average values
with no variance
disclosure

Per-species, per-substrate matrices
with 95% CIs

Customer can audit; defensible in
formulation software

Dose response
curve

Single recommended
inclusion rate

Continuous model linking dose to
nutrient release

Allows customer dose optimization,
not vendor lock-in

Pelleting recovery
data

Manufacturer claim with
no methodology

In-house and third-party heat
challenge at 75/85/95°C

Quantifies real-world delivered
activity

VIU calculator Proprietary spreadsheet,
vendor-controlled inputs

Open methodology,
customer-validatable, integrates
with LP

Survives procurement audit; cannot
be dismissed as marketing

Service wrap Periodic technical visit;
reactive support

NIR feed analysis, sampling
protocol, on-site recovery audit

Generates ongoing data the generic
supplier cannot replicate

Sources: AB Vista technical literature; Feedstuffs / All About Feed industry coverage 2020–2024; IFF Axtra PHY GOLD application notes; IMP
synthesis.
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The methodology test

If a competitor with a comparable enzyme can replicate your VIU argument by publishing similar trial data, then your
VIU is not a competitive moat — it is a category baseline. The defensible VIU is the one that rests on data the
competitor cannot easily generate: long-term customer trial archives, species-specific matrices, recovery audit
programmes, or formulation-software integration that took years to build. These are structural assets, not marketing
claims.
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5

Performance Data as Lock-In Architecture
The single most underutilized defensive asset in premium feed enzymes is the structural conversion of
performance data into a contracted long-term supply relationship. The mechanism is straightforward in principle
and executed inconsistently in practice. The principle: performance data jointly generated with a customer over
time becomes an asset that the customer cannot easily transfer to a competing supplier without absorbing
significant transition cost and risk. The execution gap: most premium suppliers treat performance data as a sales
tool rather than as the basis for a multi-year supply architecture.

5.1 The Mechanics of Performance Lock-In
A performance-locked supply relationship rests on three contractual and operational elements. First, a documented
matrix value that has been validated through customer-site trials and is encoded in the customer's formulation
software. Switching enzymes requires re-trialling, re-validating, and re-encoding — a process that typically takes
6–12 months and absorbs nutritionist time the customer cannot easily spare. Second, a service layer — feed
analysis, dose audits, recovery monitoring — that generates ongoing data the customer uses for its own regulatory
and sustainability reporting. Removing the supplier removes the data stream. Third, a guaranteed supply
commitment with documented batch-to-batch CV, indemnity for activity shortfall, and inventory buffer. These
provisions cost the supplier money to deliver but raise the customer's switching cost above the price gap that
would otherwise trigger the change.

5.2 Long-Term Supply Deal Architecture

Contract Element Specification Strategic Function

Volume commitment Annual minimum tonnage; quarterly rolling forecast Predictability for supplier; stability for
customer

Matrix guarantee Contracted nutrient credits per FTU, with audit right Ties the contract to the value driver,
not the unit price

Activity guarantee & CV
cap

Specified minimum FTU at delivery; CV ceiling (e.g.,
≤7%)

Translates technical claim into
financial obligation

Recovery audit
programme

On-site sampling at agreed intervals; third-party assay Generates ongoing performance
evidence; sustains trust

Co-development clause Joint trial programme; shared IP on application
improvements

Customer becomes a development
partner, not just a buyer

Supply continuity
provision

Buffer stock obligation, dual-site fallback, force-majeure
terms

Critical post-2024 supply chain
disruption environment

Sustainability data
sharing

CO
2
 per FTU disclosure; phosphorus reduction tracking Feeds customer's own ESG and

Scope 3 reporting obligations

Renewal mechanism Multi-year term with annual price reviews tied to indices Avoids annual procurement cycle;
reduces churn risk

Sources: Industry contracting practice synthesised from public RFP language, AFIA model agreements, and supplier disclosures; IMP analysis.
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What performance lock-in actually does

It moves the procurement conversation away from price-per-kilogram and toward total-delivered-value over a
multi-year horizon. A supplier who cannot articulate this shift has already lost the negotiating position to a generic
competitor whose only argument is unit price. The lock-in is not coercive — it is the natural outcome of a relationship
in which the supplier's technical infrastructure has been integrated into the customer's operating model. Walking
away from that integration is the switching cost.
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6

The Hidden Cost of Cheap Generics
The procurement spreadsheet shows a price gap. The feed mill experience shows what the spreadsheet does not
capture. A generic enzyme that delivers 92% of the branded product's activity at 70% of the price looks like a clear
win on paper. The hidden costs accumulate downstream — in batch variability, pelleting losses, FCR drift,
regulatory headroom, and the soft cost of reduced supplier accountability — and they do not appear on the line
item the procurement officer is incentivized to optimize. This section catalogues what the switch actually costs.

6.1 The Hidden Cost Categories

Cost Category Premium Behaviour Generic Behaviour Customer Consequence

Activity recovery in
pelleting

Premium intrinsically
thermostable enzyme:
90–110% recovery, CV ≈ 5%

Generic with coating tech:
70–95% recovery, CV often
10–20%

Lower delivered FTU; matrix
values overstated; FCR
underperformance

Batch-to-batch
variability

Tight CV; assay protocols
documented and reproducible

Wider CV; assay correlation
across labs sometimes weak

Nutritionist must over-formulate
to compensate; cost offset
disappears

Shelf life and
storage stability

12–24 month documented
stability under tropical storage
conditions

Variable; some products lose
5–15% activity over 6 months

Inventory buffer eroded;
production planning more
complex

Matrix value
accuracy

Per-species, per-substrate
matrices validated in customer
trials

Often a single average matrix;
substrate sensitivity not
characterized

Real-world performance variance
widens; FCR risk premium
needed

Technical service On-site sampling, NIR, dose
modelling, formulation support

Limited or absent; customer
absorbs the technical work

Internal cost rises; nutritionist
time diverted from optimization

Regulatory
documentation

Full dossier maintenance,
change control, EU/US/CH/BR
registrations

Variable; regulatory changes
may not be tracked or notified

Customer compliance risk on
labelling, claims, and audit

Supply continuity Multi-site manufacturing, buffer
stock, force-majeure provisions

Often single-site; limited
redundancy

Disruption risk during geopolitical
or freight events (see §9)

Sustainability data CO
2
 per FTU, phosphorus

reduction quantified, ESG
reporting feed

Limited or absent Customer Scope 3 reporting gap;
CBAM exposure on imports

Sources: All About Feed (Dec 2020) on xylanase thermostability and CV; Modern Poultry (Mar 2025) on enzyme stability factors; AB Vista, BASF
technical literature; IMP synthesis. CV = coefficient of variation.

6.2 The Quiet Math
An integrator producing 100,000 tonnes of broiler feed annually with a phytase inclusion at 100 g per tonne uses
approximately 10 tonnes of phytase product per year. A $3/kg price gap between premium and generic looks like
$30,000 in annual savings. A 1% deterioration in feed conversion ratio across 100,000 tonnes of broiler feed — at
a feed cost of approximately $400/tonne — translates into a $400,000 cost. The math does not require both to
occur to make the savings illusory. A 0.1% FCR deterioration consumes the entire price-gap saving. The
asymmetry is structural: enzyme cost is a small line; FCR cost is the whole production economics.
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The asymmetry that procurement misses

Enzyme spend is typically 0.5–1.5% of total feed cost. Feed conversion ratio drives 60–70% of total animal protein
production cost. A procurement decision that optimizes the 1% line and creates risk in the 65% line is mathematically
irrational — even when it looks responsible. The premium supplier's communication job is to make this math visible to
the people who actually own the FCR P&L, not just to the procurement function that owns the enzyme line.
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7

Feed Enzyme Trends: Major and Hidden
The commoditization debate occupies most of the trade-press attention. It is not the only structural trend reshaping
the category. Some of the most consequential developments are quiet — they appear in scientific literature,
supplier patent filings, and regulatory consultation drafts before they appear in market commentary. Understanding
the full trend context matters because the defensive strategy for the next 36 months depends on which of these
trends accelerate.

7.1 Major Trends

Trend Status / Scale Strategic Implication

Vertical integration Novonesis acquires full Feed Enzyme Alliance
Jun 2025; dsm-firmenich exits feed enzymes

Concentrates power in one operator; raises the
bar for every other premium supplier on the
integration question

Tariff repricing US-China escalation 2025; partial Nov 2025
framework; reciprocal duties on EU enzyme
imports

Restructures cross-border enzyme economics;
favours regional manufacturing footprints;
complicates premium-supplier pricing

Multi-enzyme cocktails Phytase + xylanase + protease combinations
replacing single-enzyme dosing

Higher-value bundled solutions; raises customer
switching cost; harder to replicate at generic
price points

Sustainability
quantification

CO
2
 per FTU and phosphorus reduction now

contracted in customer ESG reporting
Premium suppliers with footprint data gain
durable advantage; CBAM extension raises EU
import enzyme cost

Antibiotic alternative
pull

EU AMR action plan, US poultry industry
voluntary reductions, China's policy shifts

Enzymes positioned as gut-health tools
alongside probiotics; expands the addressable
market beyond pure FCR economics

Chinese export
normalization

VTR Biotech (60+ countries), Sunhy (20+
countries), Vland Biotech

Premium tier loses geographic protection;
technical-spec parity growing; price gap
narrowing in selected SKUs

Sources: Novonesis, dsm-firmenich press releases (Feb, Jun 2025); USDA FAS / Expana tariff tracking (Mar–Nov 2025); Mordor Intelligence;
VTR Biotech, Sunhy corporate disclosures; IMP synthesis.

7.2 Hidden Trends — What Hovers at the Horizon
Three developments are not yet front-of-stage in industry commentary but are visible in primary research and
supplier IP activity. They warrant attention because each has the potential to reshape the competitive frame within
24–36 months.

Hidden Trend Evidence Base Strategic Implication

AI-directed enzyme
engineering

Machine-learning models (AlphaFold2,
RoseTTAFold, ESM-2, ProGen) applied to
phytase/xylanase optimization; published
AI-cascade designs delivering ~45% more reducing
sugars vs non-optimized pathways at pilot scale
(Molecules, Dec 2025)

Compresses the R&D timeline that
historically protected branded enzymes;
lowers the barrier to next-generation
variants for well-resourced challengers

CRISPR-engineered host
strains

Tailored enzyme structure, stability, and activity
profiles optimized for specific feed substrates;
multi-enzyme cocktails produced from single
engineered hosts

Cost-of-goods reduction potential at scale;
could compress the manufacturing-cost gap
that today protects premium tier
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Hidden Trend Evidence Base Strategic Implication

Microbiome-targeted
enzyme programmes

Enzymes designed to selectively shift gut
microbiota composition rather than only release
nutrients; convergence with probiotic and postbiotic
categories

Shifts the value proposition from
'phosphorus release' to 'animal
performance system'; expands defensible
differentiation for integrated biosolutions
players

Customer-side AI in
least-cost formulation

Nutritionists deploying ML on historical trial data to
estimate enzyme matrices independently of
supplier-published values

Erodes vendor control of the matrix
narrative; makes high-quality, transparent
supplier data more valuable, not less

Regulatory tightening on
phosphorus

EU Nitrates Directive review; US state-level
water-quality rules tightening on poultry-dense
regions

Strengthens the structural case for
high-efficacy phytase; suppliers with
quantified P-reduction data gain regulatory
tailwinds

Sources: MDPI Molecules 31(1):45 (Dec 2025) on AI-driven enzyme engineering; Nature Communications 2025 on iCASE machine-learning
enzyme thermostability; VPA Research Feed Enzymes Outlook 2026 on CRISPR engineering; EU and US regulatory consultations 2024–2025;
IMP analysis.

Why the hidden trends matter now

AI-directed enzyme engineering and CRISPR-engineered host strains both compress the R&D and
manufacturing-cost differentials that have historically protected the premium tier. They do not destroy the premium —
the operators best positioned to deploy these tools are the same operators that already lead — but they accelerate
the rate at which technical differentiation has to be regenerated. The premium supplier whose advantage rests on a
2018-vintage enzyme is structurally exposed by 2027.
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8

Sandbox: What Happens If the Strait Stays
Closed?
This section is a structured what-if. It does not predict. It traces the cascade implications for feed enzymes if the
Strait of Hormuz disruption — active as of March 2026, with major container shipping lines (Maersk, CMA CGM,
Hapag-Lloyd) suspending transits and roughly 20% of global oil supply at risk — extends through Q3 2026 and jet
fuel/kerosene availability tightens further. The scenario sits alongside the analysis in The End of Just-in-Time (IMP
Paper 01, April 2026), which documented the structural fragility of chemical industry supply chains exposed to
simultaneous logistics disruptions.

8.1 The Direct Cascade: Energy and Logistics
The Strait of Hormuz handles approximately 20% of global oil supply alongside critical volumes of jet fuel, LPG,
and LNG. The IEA's April 2026 monthly report projects jet/kerosene as the only oil product to post a year-on-year
expansion in 2026 — driven by re-routing demand and product cracks rising — while gasoil, gasoline, LPG/ethane,
and naphtha contract by 10-50 kb/d each. For a category like feed enzymes that depends on (a) ocean shipping for
bulk product movement, (b) air freight for samples and rapid replenishment, and (c) energy-intensive fermentation
for production, the cascade is not abstract.

8.2 What This Means for Feed Enzymes Specifically

Vector Current Status (Mar–Apr 2026) Implication for Feed Enzyme Category

Ocean freight reliability Maersk, CMA CGM, Hapag-Lloyd
suspended Hormuz transits Mar 2026;
Cape rerouting adds 10-14 days to Asia-EU
lanes

Premium supplier buffer-stock obligations become
binding; generic supplier supply continuity exposed;
on-time delivery as a contracted KPI gains weight in
customer selection

Air freight cost &
availability

Jet fuel cracks elevated; budget carrier
capacity reducing; container of bypass
routings limited

Sample shipments, rapid replenishment, and technical
service travel face cost increases; commercial model
that depends on frequent customer-site presence
harder to sustain

Fermentation energy
cost

European industrial gas and electricity
prices spiked in Mar 2026 as Qatari LNG
and Hormuz oil supplies disrupted

Cost-of-goods pressure on European-manufactured
enzymes; competitive position vs Asian-manufactured
enzymes shifts; carbon-footprint advantage of
European production temporarily compressed by
higher-carbon emergency power

Customer inventory
behaviour

Feed integrators expected to extend safety
stock and dual-source across categories
during sustained disruption

Supply continuity provisions in supplier contracts
become differentiators; dual-site manufacturing
footprint gains value

Tariff overlay US-China Nov 2025 framework holding but
unstable; reciprocal EU duties on US
specialty chemicals possible if escalation

Regional manufacturing footprint matters more; pure
import models more exposed; documentation and
origin compliance burden rises

Sources: Kpler (Mar 2026) US-Iran conflict supply analysis; IEA Oil Market Report (Apr 2026); Wikipedia 2026 Strait of Hormuz crisis; CRS
R45281 (Mar 2026); IMP Paper 01 The End of Just-in-Time (Apr 2026). All scenario implications are factual extrapolations, not predictions.
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SANDBOX / What if the Strait closure extends through Q3 2026?

Three implications follow from the documented disruption pattern. (1) The premium supplier with documented buffer
stock, dual-site manufacturing, and force-majeure provisions in contracts converts what was previously a soft selling
point into a quantifiable contract differentiator. (2) The generic supplier dependent on single-site manufacturing and
ocean freight loses on-time delivery reliability — and feed mills with 7-day inventory cycles cannot tolerate the
uncertainty. (3) The communication position shifts: silence about supply chain architecture is no longer prudent — it
leaves the supplier indistinguishable from operators that lack the architecture. The Hormuz event is not a feed
enzyme story. But the cascade reaches feed enzymes within weeks, not quarters.

8.3 Cross-Reference: The JIT Lesson
The End of Just-in-Time documented that the chemical industry's JIT procurement model was optimized for a world
of predictable logistics that no longer exists. The same logic applies to feed enzymes with one important specificity:
the customer (the feed mill, the integrator) operates on inventory cycles measured in days, not weeks. An enzyme
stockout cascades into immediate feed-formulation compromises that affect animal performance within 48–72
hours — a dynamic IMP Paper 03 (Methionine and the China Dependency) documented for the first limiting amino
acid. Enzymes are not amino-acid-critical in the same biological sense, but the supply discipline required to serve
the feed industry credibly is the same.
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9

Communication: From Silence to Architecture
The historical communication posture of premium feed enzyme suppliers has been technical, restrained, and
addressed primarily to nutritionists. This worked when the category was clearly differentiated and the customer
base was concentrated. It is structurally insufficient now. Three audiences have changed how they make
decisions, and the communication architecture has to change with them.

9.1 The Three Audiences That Now Decide

Audience What They Now Decide On Communication Required

Nutritionist / R&D Technical credibility; in-vivo trial data; matrix
transparency

Long-form technical content; peer-reviewed
publication; conference presence;
species-specific data

Procurement / Supply
Chain

Total delivered cost; supply continuity; risk
position; ESG metrics

Total-cost-of-ownership models; supply chain
transparency; third-party audit data; CO

2
/FTU

disclosure

C-suite / Sustainability Strategic narrative; portfolio-level value; risk and
resilience; investor and regulator-facing
positioning

Industry intelligence content; strategic
positioning papers; executive-level briefings;
sustainability impact quantification

Sources: IMP synthesis based on B2B specialty chemicals communication practice.

9.2 Why Silence Is No Longer Prudent
Silence as a strategy worked when the premium supplier's reputation was self-reinforcing through technical
relationships. It fails when (a) Chinese producers publish their own technical data — closing the information
asymmetry that historically protected the brand premium, (b) procurement and sustainability functions evaluate
suppliers using criteria that the technical relationship does not address, and (c) generative AI tools allow customers
to synthesize competitor data into purchasing recommendations without the supplier participating in the
conversation. The premium supplier who declines to articulate its position publicly cedes the narrative to whoever
does.

9.3 What a Defensible Communication Architecture Contains

Element Specification Strategic Function

Technical authority Published trials, peer-reviewed papers, transparent
matrix data, AI-era documentation that withstands
LLM-mediated audit

Defends the premium against generic
technical-equivalence claims

Total cost transparency VIU calculators, FCR sensitivity models,
customer-validatable inputs

Reframes procurement conversation away
from unit price

Supply chain disclosure Manufacturing footprint, buffer stock policy,
force-majeure provisions

Differentiates against
single-site/single-source suppliers in
post-2024 disruption environment

Sustainability
quantification

CO
2
 per FTU, phosphorus reduction, customer

ESG/CBAM reporting feed
Aligns with customer compliance
obligations; creates regulatory tailwind

Strategic intelligence
content

Industry papers, scenario analysis, executive
briefings

Reaches the C-suite that increasingly
co-decides supplier selection on resilience
and reputation

Crisis communication
readiness

Pre-built communication infrastructure for disruption
events (supply, regulatory, geopolitical)

Converts disruption into trust-building
moment rather than reputational risk
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Sources: IMP InterMediaPartners B2B communication architecture framework.

The shift in plain language

Premium feed enzyme suppliers historically communicated to convince nutritionists. They now have to communicate
to defend a strategic position with three audiences simultaneously — and the audiences talk to each other. The
procurement officer Googles the technical claim. The sustainability lead reads the C-suite paper. The nutritionist asks
an LLM what the competing matrices look like. The premium supplier whose communication consists of conference
posters and customer brochures has lost the argument before it starts.
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10

Strategic Conclusion
The feed enzyme category is not commoditizing because the science is stagnant — the science is
accelerating. It is commoditizing because the structural protections that historically defined premium
pricing are weakening on three fronts simultaneously: technical convergence with Chinese producers,
regulatory normalization, and pricing reference shift in customer-side formulation tools.

The defense is not nostalgia for the previous model. It is the deliberate construction of a new commercial
architecture in which performance data, value-in-use methodology, supply chain credibility, and communication
infrastructure are integrated into a single contractual proposition that Chinese commodity competitors cannot easily
replicate. The premium supplier who does this work in 2026 protects margin through 2030. The premium supplier
who waits will find that the window narrowed without a single press release announcing the change.

Three closing observations frame the next 36 months. First, the Novonesis vertical integration is a structural event,
not a competitive incident — it raises the bar on what an integrated value chain looks like, and every other
premium supplier has to answer that question explicitly. Second, the Hormuz crisis and the broader supply chain
instability environment documented in The End of Just-in-Time make supply continuity and architectural resilience
commercial differentiators that can be contracted, not just claimed. Third, the communication shift — from technical
silence to multi-audience architecture — is the operational lever most premium suppliers have not yet pulled. The
cost of pulling it is moderate. The cost of not pulling it is the gradual transfer of category economics to the vertically
integrated leader and the Chinese commodity tier.

10.1 What This Paper Does Not Claim
This paper does not predict the rate of commoditization. It does not name a winner. It does not claim that price will
collapse or that Chinese producers will displace Western suppliers. It documents the structural pressure, the
available defenses, and the strategic trade-offs. The investment, capital allocation, and contractual decisions that
follow are the responsibility of the operators themselves. IMP analysis is intended to clarify the decision frame, not
to make the decision.

Reading this paper alongside the Series

This paper is part of the IMP Intelligence Series. It connects directly to The End of Just-in-Time (Paper 01) on supply
chain fragility, and to Methionine and the China Dependency (Paper 03) on the structural China-concentration of
feed-additive supply. Together, the three papers map the commercial environment that specialty chemicals serving
the global protein supply must now navigate.
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