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Precision protein strategies are redefining success in animal nutrition by shifting the 

focus from crude protein levels to measurable biological and economic performance. 

As markets face volatility, stricter environmental regulations and rising efficiency 

demands, only solutions that deliver consistent results, optimise nutrient utilisation 

and align with species-specific needs can compete. In this context, precision is no 

longer an advantage—it is the foundation of sustainable market success.

Protein strategies in animal nutrition are chang-

ing rapidly. Market volatility, environmental 

regulations and rising efficiency expectations are re-

defining how protein sources are evaluated. Success 

is no longer determined by crude protein content 

or raw material substitution, but by how precisely 

nutrients are integrated into species-specific feeding 

systems. Replacing soybean meal is technically sim-

ple. Replacing performance is not.

SUSTAINABLE IS NOT ENOUGH

Within this shifting landscape, alternative pro-

teins have gained significant attention. Insect meal, 

algae, microbial biomass and other novel sources 

are frequently positioned as climate-friendly and 

circular solutions. They promise reduced depen-

dency on imports and improved sustainability met-

rics. However, sustainability alone does not secure 

market success.

Performance, predictability and regulatory com-

patibility remain decisive. A protein source must 

deliver stable biological results under practical con-

ditions. Without measurable efficiency, even the 

strongest sustainability narrative loses relevance. 

This is where precision becomes the differentiating 

factor.

THE PROTEIN MISCONCEPTION

Protein is often treated as a simple number: 

crude protein percentage. But crude protein says 

very little about biological value. Protein sources 

differ in:

• Amino acid profile,

• Standardised ileal digestibility for different species,

• Matrix structure and fibre interactions,

• Fermentation behaviour.

Two ingredients with the same crude protein lev-

el can behave completely differently in the animal. 

Replacing soybean meal on a percentage basis does 

not guarantee comparable results. The decisive fac-

tor is how the ingredient behaves inside the animal’s 

digestive system and within the overall diet struc-

ture. Protein is not a commodity number. It is a 

functional system component.
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EVERY SPECIES HAS DIFFERENT RULES

A protein that works in one species may fail in an-

other. Precision targeting begins with understand-

ing these biological differences.

Pigs illustrate this clearly. When undigested pro-

tein reaches the hindgut, proteolytic fermentation 

increases. This elevates ammonia formation in the 

gut and increases total nitrogen excretion via urine 

and faeces. Excess nitrogen contributes to ammonia 

volatilisation and nitrate leaching. In regions with 

strict environmental regulations and emission ceil-

ings, nitrogen efficiency has become a regulatory 

and economic parameter. In several regions, ammo-

nia reduction targets and nutrient balance require-

ments are already shaping farm-level investment 

decisions. Reducing crude protein while balancing 

digestible amino acids improves nitrogen retention 

and supports compliance.

Poultry systems, particularly fast-growing broil-

er production, require highly precise amino acid 

supply. Even small imbalances directly affect feed 

conversion ratio and carcass yield. Excess protein 

increases nitrogen excretion, which influences litter 

quality, housing ammonia levels and animal welfare 

conditions. Performance and environmental impact 

are therefore tightly linked.

Aquaculture presents a different set of constraints. 

Digestibility and nitrogen retention determine not 

only growth performance but also water quali-

ty. Poor protein utilisation increases nutrient dis-

charge into aquatic systems. Environmental permits 

increasingly define nutrient emission thresholds, 

making protein efficiency a measurable sustainabil-

ity criterion.

Pet nutrition operates at the interface of physi-

ology and perception. Nutritional adequacy must 

align with consumer expectations. Novel proteins 

such as algae, insect protein or single-cell proteins 

are attractive because they reduce direct competi-

tion with human food resources and support sus-

tainability positioning. At the same time, digest-

ibility, tolerance and long-term nutritional safety 

remain decisive. In this segment, market dynamics 

are influenced not only by biological performance 

but also by brand differentiation and consumer per-

ception.

One ingredient – multiple biological, regulatory 

and market realities.

WHY GENERIC REPLACEMENT 

STRATEGIES FAIL

A frequent question is: “Can this protein feed re-

place soybean meal?” This framing is too simplistic. 

The relevant questions are:

• What is the cost per digestible amino acid?

• How does the ingredient influence feed conver-

sion ratio?

• What is its impact on nitrogen retention and 

excretion?

• Does it affect gut integrity or health?

An ingredient that appears cheaper per tonne 

may become economically disadvantageous if per-

formance declines even slightly. Feed represents the 

largest cost factor in most animal production sys-

tems. A one to two percent shift in feed conversion 

ratio can outweigh raw material savings within a 

single production cycle. System economics always 

override ingredient price.

Source: Freepik.com
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WHAT PRECISION TARGETING 

REALLY MEANS

Precision targeting requires three levels of align-

ment.

1. Nutritional Precision: Formulation must be 

based on digestible amino acids, not crude protein. 

Balancing essential amino acids reduces excess ni-

trogen and improves efficiency. 

2. Functional Precision: Protein does not act in 

isolation. Its interaction with fibre, fat and other 

matrix components influences fermentation pat-

terns and digestive dynamics. Functional integra-

tion is essential.

3. Economic Precision: Evaluation must consid-

er performance per kilogram of output, for example 

per kilogram of weight gain, per egg mass, per litre 

of milk or per kilogram of fish growth.

This is where market success is decided.

FEED PRICES AND MARKET REALITY: 

INNOVATION MEETS ECONOMICS

Volatile feed markets have intensified interest 

in alternative proteins, but they have also exposed 

the gap between technological innovation and eco-

nomic scalability. Insects, microbial biomass and 

algae are frequently presented as strategic solutions 

to reduce import dependency and improve sustain-

ability performance. Public funding and research 

initiatives have further strengthened their visibili-

ty. However, innovation momentum does not auto-

matically translate into competitive pricing.

In aquaculture, fishmeal is already a high-cost in-

gredient and therefore used strategically in specific 

formulations rather than as a broad protein base. A 

similar dynamic can be observed with insect protein 

in Europe. Although widely promoted as a sustain-

able alternative, its commercial application remains 

constrained by production economics.

In many regulatory systems, including the EU, in-

sects are required to be reared on authorised feed 

materials and cannot utilise most low-value organic 

side-streams. This limits the circularity potential and 

reduces overall protein conversion efficiency within 

the system. Instead of upgrading waste streams, in-

sect production often relies on feed-grade substrates, 

which significantly increases production costs. As a 

result, insect meal frequently reaches price levels that 

restrict its use in cost-sensitive livestock production. 

It is therefore often positioned in premium segments 

such as pet food, where price elasticity is lower and 

product differentiation is stronger.

Yet even beyond regulatory constraints, price 

comparison on a per-tonne basis is misleading.

Consider a practical formulation scenario: replac-

ing part of soybean meal with an alternative protein 

that appears 5% cheaper per tonne. If this substitu-

tion reduces feed conversion ratio by only 1–2%, the 

economic loss at farm level can quickly exceed the raw 

material savings. Feed represents the major cost factor 

in animal production, and small performance shifts 

Source: tuaindeed I Shutterstock.com
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translate into significant financial effects. Conversely, 

a slightly more expensive protein source with higher 

digestible amino acid availability and better nitrogen 

retention may improve performance stability and 

nutrient efficiency. $is can reduce total production 

costs per kilogram of output, even if the raw materi-

al price is higher. $is example illustrates a broader 

principle: raw material cost is only one variable with-

in a much larger biological and economic system.

$e decisive metric is therefore not ingredient price, 

but system efficiency. Feed prices may trigger innova-

tion, but long-term adoption depends on biological 

performance and economic resilience. Increasingly, 

this economic resilience is closely linked to nutrient 

efficiency and regulatory compliance. As environmen-

tal legislation tightens and emission thresholds be-

come more binding, protein strategy is no longer only 

a formulation issue – it is a risk management decision.

As production systems mature and regulatory 

frameworks evolve, cost structures may change. Un-

til then, formulation decisions must remain ground-

ed in measurable efficiency rather than innovation 

momentum.

SUSTAINABILITY AND 

NITROGEN EFFICIENCY

Environmental performance is increasingly linked 

to nutrient efficiency. Nitrogen excretion, ammonia 

emissions and greenhouse gas intensity per unit of 

animal product are becoming measurable bench-

marks in many regions.

Precision targeting of protein supply directly con-

tributes to lower nitrogen losses. Reducing crude 

protein while balancing essential amino acids im-

proves nitrogen retention and decreases excretion. 

This reduces environmental impact and may sup-

port compliance with tightening regulations on am-

monia emissions and nutrient balances.

Sustainability claims must therefore be support-

ed by nutritional precision. A protein source that 

improves nitrogen efficiency and reduces emissions 

has a stronger long-term position than one that re-

lies solely on headline carbon footprint claims.

PERFORMANCE, REGULATION AND 

STRATEGIC OPPORTUNITY

Alternative proteins are not simple substitutes for 

established raw materials. $ey are strategic compo-

nents within a complex nutritional, regulatory and 

economic framework. $eir success depends on spe-

cies-specific formulation, digestible amino acid pre-

cision, nitrogen efficiency, functional integration and 

system-based evaluation. “One protein fits all” may 

serve as a marketing message. In practical nutrition, 

performance, regulatory compliance and economic 

output determine acceptance. Precision targeting is 

therefore not optional. It is the condition for sustain-

able and market-relevant protein strategies.

At the same time, the current momentum in al-

ternative protein development represents a genuine 

opportunity. Technological progress, fermentation 

innovation and improved processing concepts are ad-

vancing rapidly. As regulatory frameworks evolve and 

production systems become more efficient, many of 

today’s cost and scalability limitations may gradual-

ly diminish. $e real potential of novel proteins will 

likely unfold in the medium term rather than over-

night – but the direction is clear. $ose who combine 

innovation with nutritional precision and econom-

ic realism will be best positioned to shape the next 

phase of protein strategy in animal nutrition.
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