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How Low Brand Orders Suppress Innovation, Distort Markets, 

and Block Public Access to Affordable, Environmentally 

Responsible Products 

Introduction 

A new generation of UK and global manufacturers is producing fossil-free, nature-based 

materials capable of reducing emissions, eliminating microplastics, and strengthening 

regional supply chains. Yet their growth is being systematically constrained by the 

purchasing behaviour of major fashion and beauty brands. Brands routinely place orders too 

small to support industrial scaling, while publicly presenting themselves as environmental 

leaders. This behaviour traps manufacturers in a high-cost, low-volume cycle, delays the 

expansion of regenerative industries, and prevents the public from accessing affordable, 

environmentally responsible products. The result is a market failure in which private 

incentives diverge sharply from public interest. Regulatory intervention is required to correct 

this imbalance and accelerate the UK’s transition to a low-carbon, circular materials 

economy. 

The Structural Problem: Low Orders Create High Costs 

Next-generation materials follow a predictable economic pattern: costs fall only when 

production scales. Manufacturers require stable, multi-year contracts to reach cost parity with 

fossil-fuel materials. However, most brands place only small pilot orders, often for 

limited-edition capsules or marketing-driven “innovation drops.” These orders are 

insufficient to trigger economies of scale. As a result, manufacturers remain trapped in a 

high-cost, low-volume position that prevents them from expanding facilities, securing 

feedstock, or reducing prices. The barrier is not technological readiness but insufficient 

demand commitment from brands. 

 

Market Distortion: Brands Externalise Risk While Manufacturers Absorb 

It 

Brands benefit reputationally from showcasing next-gen materials, yet they avoid the 

financial and operational commitments required to scale them. They externalise risk by 

refusing long-term contracts, declining co-investment opportunities, and maintaining flexible 

procurement strategies that prioritise short-term margins. Manufacturers, by contrast, must 

absorb the costs of underutilised facilities, volatile demand, and slow revenue growth. This 

asymmetry distorts the market in favour of fossil-fuel incumbents, whose costs remain 

artificially low due to decades of infrastructure investment and regulatory leniency. 

 

 

 



 

 

Public Impact: Affordability Barriers and Limited Access 

Because brands refuse to scale fossil-free materials, the public faces higher prices for 

environmentally responsible products and limited availability of alternatives. Consumers are 

left with the false impression that sustainable options are inherently expensive, when in 

reality they are expensive because brands decline to place the orders that would make them 

affordable. This dynamic prevents the majority of households from participating in 

environmentally responsible consumption, despite widespread public support for low-impact 

products. In effect, brands are restricting public access to environmental responsibility while 

claiming to champion it. 

Environmental Impact: Delayed Transition and Increased Emissions 

Low brand orders slow the expansion of regenerative supply chains, delaying emissions 

reductions and prolonging reliance on petrochemical inputs. Manufacturers cannot scale 

feedstock production, build new facilities, or optimise processes without predictable demand. 

This delay undermines the UK’s climate commitments, including targets related to 

microplastic reduction, chemical pollution, and circularity. The environmental cost of 

inaction compounds annually, as fossil-fuel materials continue to dominate the market despite 

viable alternatives. 

 

Why Brands Behave This Way: The Cash-Cow Incentive Structure 

Brands operate within a profit model that rewards low-cost fossil-fuel inputs, rapid 

production cycles, and short-term financial reporting. Switching to new materials requires 

long-term contracts, upfront investment, and supply-chain restructuring — actions that 

conflict with the cash-cow model’s emphasis on immediate margins. Under current market 

conditions, brands have no financial incentive to scale fossil-free materials, even though 

doing so would benefit the public, the environment, and long-term economic resilience. This 

is a classic case of private incentives misaligned with public interest. 

 

The Cash-Cow Logic That Keeps Fossil-Fuel Materials in Power 

Across fashion and beauty, brands love to position themselves as innovators, but their 

purchasing behaviour tells a different story. Most could upscale their use of fossil-free, 

nature-based materials tomorrow. They simply choose not to. The reason is structural, not 

technological: the cash-cow model. Petrochemical fibres, synthetic dyes, plastic packaging, 

and low-wage labour form a stable, predictable profit engine. These inputs are cheap, 

abundant, and deeply embedded in global supply chains. Replacing them with mycelium 

leather, microbial dyes, citrus fibres, or seaweed films would require long-term investment, 

contractual commitments, and a willingness to disrupt their own margins. For most brands, 

the risk outweighs the reward. The system is too profitable to change. 

 



 

 

Why Luxury Leads — and Why Luxury Doesn’t Scale 

Luxury houses are the first to adopt next-gen materials because they can absorb the cost of 

experimentation. Stella McCartney, Hermès, Balenciaga, and Ferragamo use mycelium 

leather, citrus fibres, and bio-based dyes not because they are cheaper or easier, but because 

innovation is part of their brand mythology. Yet luxury’s role is limited. These houses 

operate on scarcity, exclusivity, and controlled production volumes. They showcase the 

future but do not democratise it. Their business model depends on keeping materials rare, not 

scaling them into the mainstream. Luxury becomes a laboratory, not a lever for systemic 

change. 

 

The Mid-Market Stalemate 

Mid-market brands sit in the uncomfortable middle. They pilot new materials — H&M with 

Orange Fiber and Colorifix, Adidas with Spinnova, Aveda with Sulapac — but rarely commit 

to scaling them. Their business model depends on flexibility, speed, and low cost. 

Nature-based materials require long-term contracts, stable forecasting, and investment in 

supply-chain infrastructure. Fast fashion is built on the opposite logic: short cycles, rapid 

pivots, and minimal commitment. The result is a landscape of endless pilots and capsules that 

never transition into core collections. Innovation becomes a marketing exercise rather than a 

structural shift. 

 

What Would Happen If Brands Actually Scaled 

If a major brand committed to multi-year purchasing agreements, co-financed factories, or 

guaranteed minimum volumes, the economics of next-gen materials would change overnight. 

Microbial dyes would undercut synthetic dyes. Seaweed films would become cheaper than 

plastic. Cellulose fibres would rival viscose. Mycelium leather would drop below the cost of 

calfskin. The affordability barrier would dissolve, and fossil-fuel incumbency would weaken. 

The only thing missing is the will to disrupt a profitable status quo. The technology is ready. 

The supply chains can scale. The hesitation lies entirely with the brands. 

 

The Real Reason Brands Don’t Upscale 

The refusal to scale is not about consumer demand, material performance, or supply-chain 

readiness. It is about protecting the cash cow. Petrochemical inputs are cheap, predictable, 

and deeply amortised across decades of infrastructure. Nature-based materials are new, 

dynamic, and require investment. Brands avoid scaling because doing so would mean 

abandoning the very model that delivers their quarterly profits. The barrier is not innovation; 

it is inertia. The industry is not waiting for better materials. It is waiting for a business model 

that rewards long-term value over short-term extraction. 

 



 

 

Where the Shift Will Actually Come From 

If brands won’t scale, the pressure will come from elsewhere. Regulation is already reshaping 

the landscape: microplastic restrictions, carbon pricing, and exemptions for natural polymers 

like seaweed are forcing companies to rethink their material choices. Retailers and 

food-service operators are adopting fossil-free packaging at mass scale without consumer 

price pain, as seen with Notpla’s seaweed boxes across Just Eat and UK festivals. And 

manufacturers themselves — Spinnova, Colorifix, Notpla, Sulapac, Mango Materials — are 

building capacity regardless of brand hesitation, betting on a future where fossil-free 

materials are not niche but necessary. 

The transition will not be led by the brands who benefit most from the current system. It will 

be driven by the forces that make the cash cow unsustainable: regulation, public pressure, and 

the quiet, determined scaling of the manufacturers who are building the next economy from 

the ground up. 

 

Brands Most Likely to Break the Pattern 

1. H&M Group 

H&M is the only fast-fashion giant with a track record of moving next-gen materials from 

capsule to commercial scale. They’ve already run microbial dyes, citrus fibres, and cellulose 

innovations through their supply chain, and unlike luxury houses, they have the volume to 

make these materials affordable. Their sustainability commitments are often criticised, but 

structurally, they are one of the few players with both the incentive and the infrastructure to 

scale fossil-free materials into the mainstream. 

2. Adidas 

Adidas has repeatedly shown willingness to adopt new materials at scale — from recycled 

ocean plastics to Spinnova fibres. Their global supply chain is built for high-volume technical 

textiles, making them one of the few sportswear giants capable of integrating cellulose fibres, 

microbial dyes, and bio-based foams into mass-market products. They also have a history of 

long-term supplier partnerships, which is exactly what next-gen manufacturers need. 

3. Pangaia 

Pangaia operates like a materials company disguised as a fashion brand. They co-develop 

innovations with Colorifix, AlgiKnit, and other biotech firms, and they treat their collections 

as testbeds for scaling. While their price point is premium, their business model is built 

around material innovation rather than seasonal trends. They are structurally aligned with the 

shift away from petrochemical inputs. 

 

 



 

 

 

4. Aveda 

Aveda is one of the few beauty brands with a long-standing commitment to plant-based 

formulations and packaging innovation. Their adoption of Sulapac is not a marketing stunt 

but a continuation of a decades-long strategy. They have the brand identity, consumer base, 

and internal culture to scale biobased packaging faster than most of their competitors. 

5. REN Clean Skincare 

REN has already piloted seaweed-based and biobased packaging, and their brand promise — 

“clean to skin, clean to planet” — forces them to keep pushing. They sit in the mid-market 

price tier, which makes them a critical bridge between boutique innovation and mass-market 

adoption. REN is small enough to be agile and large enough to influence suppliers. 

6. Patagonia 

Patagonia has the rare combination of moral mandate, supply-chain control, and consumer 

trust required to scale new materials. Their use of algae-based pigments is not a one-off; it’s 

part of a long-term strategy to decarbonise their entire material portfolio. If any outdoor 

brand is going to mainstream microbial dyes, bio-based foams, or cellulose fibres, it’s 

Patagonia. 

7. Nike 

Nike’s adoption of algae-based inks and its history of scaling recycled and bio-based 

materials makes it a likely candidate for broader fossil-free adoption. They have the R&D 

budget, the manufacturing partners, and the global reach to turn niche materials into global 

standards. Nike is not a sustainability leader by ethos, but it is a scaling leader by design. 

8. Just Eat and food-service chains 

This is the quiet revolution. Food-service operators like Just Eat have already adopted 

seaweed-based packaging at mass scale without passing costs to consumers. They are 

structurally positioned to normalise fossil-free materials faster than fashion or beauty because 

packaging is a direct operational cost, not a brand identity issue. They will be the first to 

make seaweed films and biobased coatings ubiquitous. 

 

 

 

 



 

 

 

Why These Brands — and Not the Others 

The brands most likely to break the pattern share three traits: 

They have scale. 

They can place orders large enough to bring down the cost of next-gen materials. 

They have supply-chain control. 

They work directly with manufacturers rather than relying on intermediaries. 

They have a narrative or operational incentive. 

For some, it is brand identity (Patagonia, Pangaia). 

For others, it is regulatory pressure (Just Eat). 

For H&M and Adidas, it’s competitive advantage. 

Luxury brands, by contrast, have no incentive to scale. Their business model depends on 

scarcity, not transformation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Mathematical Model: Cash-Cow vs. Regenerative System 

Below are two contrasting economic systems expressed as formal models. 

They describe how brands allocate capital, manage risk, and make purchasing decisions. 

The Cash-Cow Model (Fossil-Fuel Dependency) 

The cash-cow model is built on minimising cost, maximising short-term margin, and 

avoiding investment in new supply chains. 

Core Variables 

• 𝐶𝑓= cost of fossil-fuel materials 

• 𝐶𝑛= cost of nature-based materials 

• M = profit margin 

• Q = quantity produced 

• R = revenue 

• 𝑃𝑖 or п= profit 

• I = investment in new materials 

• β = brand’s discount rate (preference for short-term profit) 

• λ = risk aversion to supply-chain change 

Cost Structure 

Fossil-fuel materials are cheaper because of scale and legacy infrastructure: 𝐶𝑓 ≪ 𝐶𝑛 

Profit Function 

Pⅈ = R - (𝐶𝑓▪ Q)  

Brands maximise: maxPi = max[R - 𝐶𝑓Q]  

Investment Behaviour 

The brand invests in new materials only if:  I < 𝛽−1▪δPi  

But because β is high (short-termism), and δPi is uncertain: I≈ 0  

Risk Penalty 

Switching to nature-based materials introduces a perceived risk cost: 𝐶𝑛' = 𝐶𝑛 +λ 

Since λ is large in the cash-cow model: 𝐶𝑛' ≪ 𝐶𝑓 



 

 

Outcome: The model stabilises around: {Use fossil-fuel materials indefinitely} The 

cash-cow model is mathematically biased toward non-transition. 

The Regenerative Model (Fossil-Free, Nature-Based System) 

The regenerative model optimises for long-term value, ecosystem stability, and future cost 

reduction through scaling. 

Core Variables 

• 𝐶𝑛(𝑡)= cost of nature-based materials over time 

• S = scaling factor (economies of scale) 

• E = environmental externality cost 

• γ= long-term value weighting 

• Θ = resilience premium (value of stable, local supply chains) 

• 𝑃ⅈ𝑟 = regenerative profit 

Cost Decline Through Scaling 

Nature-based materials become cheaper as scale increases:  𝐶𝑛(𝑡) = 
𝐶𝑛0

𝑆(𝑡)
 

Where: 
ⅆ𝑆

ⅆ𝑡
 > 0  

True Cost Accounting 

Regenerative models internalise environmental externalities: 𝐶𝑓 =𝐶𝑓 + E 

As regulation increases, (E) grows: 
ⅆ𝐸

ⅆ𝑡
  > 0  

Eventually: 𝐶𝑓 ≫  𝐶𝑛(𝑡) 

Profit Function 

𝑃ⅈ𝑟= R - 𝐶𝑛(𝑡)Q + θ 

Where (θ) captures: 

• supply-chain resilience. 

• reduced volatility 

• reduced regulatory risk. 

Investment Rule 

Investment occurs when: γ ▪ δ𝑃ⅈ𝑟 > I 



 

 

Because regenerative brands have high (γ) (long-term orientation), investment becomes 

rational. 

 

Outcome: The system converges toward:  

Scale nature-based materials until 𝐶𝑛(𝑡)  <  𝐶𝑓The regenerative model is mathematically 

biased toward transition. 

The Structural Difference (One Equation) 

The cash-cow model optimises:  max𝑃ⅈ𝑠ℎ𝑜𝑟𝑡 = R -  𝐶𝑓Q  

The regenerative model optimises: max𝑃ⅈ𝑙𝑜𝑛𝑔 = R - 𝐶𝑛(𝑡)𝑄 + θ - E  

The difference is the presence of time, externalities, and resilience. 

The cash-cow model is a system that mathematically rewards extraction, short-termism, and 

inertia. The regenerative model rewards investment, resilience, and long-term value creation. 

The two models are not competing philosophies — they are competing equations. 

And right now, the industry is still solving the wrong equation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Visual Supply-Chain Model: How Scale Reduces Cost 

                 

 

 

 

 

                                   │ 

                                   │   Increasing scale S(t) 
                                   ▼ 

                

      

 

 

 

               

                                   │ 

                 Scale reduces unit cost: 
                                     Cₙ(t) = Cₙ₀ / S(t) 

                                   ▼               

 

 

 

 

          

 

                                    │ 

                                                           Higher throughput → lower cost 
                                                                     Economies of scale + learning curves 

                             

                                    ▼ 

               

 

 

 

 

 

                                   │ 

                                   │   Large purchase orders increase S(t) 
                                   ▼ 

                 

 

 

 

 

 

                                   │ 

                                   │   Market adoption increases S(t) 
                                   ▼ 

                 

 

 

 

 

                                   │ 

FEEDSTOCK STAGE (INPUTS)           
             Seaweed • Citrus waste • Mycelium  

•     Cellulose 
         • Agricultural by-products      

 

BIOPROCESSING & CONVERSION STAGE 
Fermentation • Mycelium growth • 

Mechanical cellulose refining •Microbial dye production 

MATERIAL MANUFACTURING 
Fibres •Films •Foams •Pigments •Packaging components 

BRAND INTEGRATION & ORDERS 
Apparel • Beauty packaging • Footwear • Food-service packaging 

DISTRIBUTION & RETAIL 
High-street • E-commerce • Food-service 

END-OF-LIFE LOOP (REGEN) 
Composting • Soil return • Recycling 



 

 

                                   │   Regenerative feedback loop 
                                   ▼ 

                 

The model shows a closed regenerative loop where: 

• Scale S(t) increases at each stage. 

• Cost  𝐶𝑛(𝑡) decreases as scale rises. 

• Brand orders function as the critical accelerator. 

• End-of-life regeneration feeds back into supply stability. 

• The entire system becomes cheaper, cleaner, and more resilient over time 

Mathematically, the cost curve follows: 

 𝐶𝑛(𝑡) =  
𝐶𝑛0

𝑆(𝑡)
 

Where (S(t)) grows through: 

• increased feedstock availability 

• improved bioprocessing efficiency 

• manufacturing learning curves 

• larger brand purchase orders 

• wider market adoption 

The regenerative model is a self-reinforcing cost-reduction system, unlike the cash-cow 

model, which is static and extraction-dependent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COST DECLINE & SYSTEM STABILITY 
Cₙ(t) ↓ as S(t) ↑ 

Resilience ↑ • Volatility ↓ 



 

 

 

 

 

A UK-Specific Regulatory Roadmap  

DEFRA: Environmental Regulation and Material Standards 

DEFRA can accelerate the transition by integrating nature-based materials into environmental 

policy frameworks. This includes recognising seaweed-based films, microbial dyes, and 

cellulose fibres within extended producer responsibility schemes, and establishing clear 

end-of-life standards for compostable and regenerative materials. DEFRA can also introduce 

microplastic-related restrictions that make fossil-fuel alternatives less economically 

attractive, thereby encouraging brands to adopt scalable, nature-based options. 

BEIS: Industrial Strategy and Co-Investment 

BEIS is positioned to support the scaling of regenerative materials through targeted industrial 

strategy. This includes co-investment in UK-based biomanufacturing facilities, grants for 

feedstock development, and support for regional clusters specialising, for instance seaweed 

cultivation, microbial fermentation, and cellulose processing. BEIS can also create 

procurement incentives for brands that commit to multi-year purchasing agreements with UK 

manufacturers, ensuring that early-stage innovators have the demand stability required to 

scale. 

CMA: Market Oversight and Anti-Greenwashing Enforcement 

The CMA can address the market distortion created by brands that claim environmental 

leadership while placing orders too small to support meaningful transition. Strengthened 

oversight of environmental claims would require brands to disclose material volumes, 

long-term purchasing commitments, and the proportion of fossil-fuel versus fossil-free inputs. 

This transparency would prevent brands from overstating their environmental progress and 

would expose the gap between marketing narratives and actual purchasing behaviour. The 

CMA can also investigate whether persistent under-ordering constitutes a barrier to 

competition in emerging regenerative industries. 

Conclusion 

The UK’s transition to a low-carbon, regenerative materials economy is being slowed not by 

technological limitations but by the purchasing behaviour of major brands. Low order 

volumes suppress innovation, distort markets, and prevent the public from accessing 

affordable, environmentally responsible products. Regulators have a critical role to play in 

correcting this imbalance. Through coordinated action by DEFRA, BEIS, and the CMA, the 

UK can create a policy environment that rewards long-term investment, supports domestic 

manufacturing, and ensures that the benefits of regenerative materials are accessible to all 

households, not just those who can afford premium prices. 

 

 



 

 

 

ANNEX: 

Visual Supply-Chain Model: How Scale Reduces Cost 

(1)  
 

 

 

 

 

                                   │ 

                                   │ Scale factor S(t) = 1 (no scale yet) 
                                   ▼ 

 

(2)  
 

 

 

 

 

                                   │ 

                                   │ Increased throughput + learning curve 
                                   ▼ 

 

(3)  
 

 

 

 

 

                                   │ 

                                   │ Brand orders accelerate scale 
                                   ▼ 

 

(4)  
 

 

 

 

                                   │ 

                                   │ Market adoption increases S(t) 
                                   ▼ 

 

(5)  
 

 

 

                             

 

                                   │ 

                                   │ Regenerative end-of-life loop stabilises supply 
                                   ▼ 

 

(6)  
 

 

FEEDSTOCK STAGE — INPUTS 
Seaweed • Citrus waste • Mycelium • Cellulose • Agricultural by-products 

Example: 
Initial cost of raw material: Cₙ₀ = £10.00 per unit 

 

BIOPROCESSING & CONVERSION 
Fermentation • Mycelium growth • Mechanical cellulose refining • Microbial dyes 

Example: 
After early optimisation, S(t) = 2 

New cost: Cₙ(t) = £10.00 / 2 = £5.00 per unit 

 

MATERIAL MANUFACTURING 
Fibres • Films • Foams • Pigments • Packaging components 

Example: 
Factory reaches moderate scale: S(t) = 5 

New cost: Cₙ(t) = £10.00 / 5 = £2.00 per unit 

 

BRAND INTEGRATION & PURCHASE ORDERS 
Apparel • Beauty packaging • Footwear • Food-service packaging 

Example: 
A mid-market brand places a large contract → S(t) = 10 

New cost: Cₙ(t) = £10.00 / 10 = £1.00 per unit 

 

 

DISTRIBUTION & RETAIL 
High-street • E-commerce • Food-service chains 

Example: 
Multiple retailers adopt the material → S(t) = 20 
New cost: Cₙ(t) = £10.00 / 20 = £0.50 per unit 

 

 
END-OF-LIFE LOOP — REGENERATION 

Composting • Soil return • Recycling • Bio-loop reintegration 
Example: 

Stable feedstock supply reduces volatility → S(t) = 25 
New cost: Cₙ(t) = £10.00 / 25 = £0.40 per unit 

 

 

 



 

 

 

 

 

                                   │ 

                                   │ System reaches maturity 
                                   ▼ 

 

(7)  
 

 

 

 

 

 

 

 

The example demonstrates a simple but powerful truth: 

When scale increases from 1 → 50, the cost drops from £10.00 → £0.20 per 

unit. 

This is the mathematical backbone of the regenerative model: 𝐶𝑛(𝑡) = 
𝐶𝑛0

𝑆(𝑡)
 

It shows why: 

• luxury pilots do not change the system 

• mid-market orders do 

• mass-market adoption is the tipping point. 

• regenerative supply chains become cheaper than fossil-fuel ones. 

This is the economic logic that the cash-cow model refuses to engage with. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
COST DECLINE & SYSTEM STABILITY 

Cₙ(t) ↓ as S(t) ↑ 
Resilience ↑ • Volatility ↓ • Fossil-fuel competitiveness ↑ 

Example: 
Mature regenerative system → S(t) = 50 

Final cost: Cₙ(t) = £10.00 / 50 = £0.20 per unit 
 

 

 



 

 

 

The Cash-Cow Model (Fossil-Fuel Dependency)  

The cash-cow model optimises for short-term profit, low cost, and minimal investment. 

Here’s how it behaves with real numbers. 

Assumptions 

• Cost of fossil-fuel material: 𝐶𝑓= £1.00 per unit 

• Cost of nature-based material: 𝐶𝑛= £10.00 per unit 

• Quantity produced: Q = 1,000,000units 

• Revenue per unit: 𝑅𝑢= £5.00 

• Brand discount rate (short-termism): β = 0.9  

• Risk penalty for switching materials: λ = £3.00 per unit 

Profit Using Fossil-Fuel Materials 

𝑃ⅈ𝑓= (𝑅𝑢▪ Q) - (𝐶𝑓▪ Q)  

𝑃ⅈ𝑓= (£5▪1,000,000) - (£1 ▪1,000,000) 

𝑃ⅈ𝑓= £5,000,000 - £1,000,000 = £4,000,000 

Cost of Switching to Nature-Based Materials 

Risk-adjusted cost: 𝐶𝑛' =𝐶𝑛 + λ= £10 + £3 = £13  

Profit if switching: 𝑃ⅈ𝑛= (£5 ▪1,000,000) - (£13 ▪ 1,000,000)  

𝑃ⅈ𝑛= £5,000,000 - £13,000,000 = -£8,000,000  

Investment Decision 

Investment only happens if: I < 𝛽−1 ▪ δPⅈ   

But: δPⅈ = 𝑃ⅈ𝑛- 𝑃ⅈ𝑓= -£8,000,000 - £4,000,000 = -£12,000,000  

So: 𝛽−1 ▪δPⅈ = 1.11▪ (-£12,000,000) = -£13,320,000  

Investment is irrational because the expected return is negative. 

Outcome 

The model locks the brand into fossil-fuel materials because: 

• fossil inputs are cheap. 

• switching appears financially catastrophic. 



 

 

• risk penalties inflate the cost of alternatives. 

• short-termism blocks long-term investment 

The cash-cow model is mathematically biased toward non-transition. 

The Regenerative Model (Fossil-Free, Nature-Based System)  

The regenerative model optimises for long-term value, cost decline through scale, and 

system resilience. 

Assumptions 

• Initial cost of nature-based material: 𝐶𝑛0 = £10.00  

• Scaling factor increases over time: S(t) = 1, 2, 5, 10, 20, 50  

• Environmental externality cost for fossil materials: E = £4.00 per unit 

• Resilience premium: θ = £1.00 per unit 

• Revenue per unit: 𝑅𝑢= £5.00  

• Quantity: Q = 1,000,000 units 

• Long-term weighting: γ = 1.5  

Cost Decline Through Scaling 

𝐶𝑛(𝑡) =  
𝐶𝑛0

𝑆(𝑡)
 

Let’s compute: 

Scale S(t) Cost 𝑪𝒏(𝒕) 

1 £10.00 

2 £5.00 

5 £2.00 

10 £1.00 

20 £0.50 

50 £0.20 

True Cost of Fossil Materials 

𝐶𝑓 = 𝐶𝑓 + E = £1 + £4 = £5  

Profit at Mature Scale (S = 50) 

𝑃ⅈ𝑟= (𝑅𝑢▪ Q) - ( 𝐶𝑛(𝑡)▪ Q) + (θ ▪ Q)  

 𝑃ⅈ𝑟= (£5▪ 1,000,000) - (£0.20 ▪ 1,000,000) + (£1 ▪ 1,000,000)  

𝑃ⅈ𝑟= £5,000,000 - £200,000 + £1,000,000 



 

 

 𝑃ⅈ𝑟= £5,800,000  

 

Investment Decision 

Investment occurs when: γ ▪δ𝑃ⅈ𝑟 > I 

Profit difference: 𝛿𝑃ⅈ𝑟= 𝑃ⅈ𝑟 - 𝑃ⅈ𝑓= £5,800,000 - £4,000,000 = £1,800,000  

Weighted: γ▪𝛿𝑃ⅈ𝑟= 1.5 ▪ £1,800,000 = £2,700,000  

If investment required is less than £2.7M, the regenerative model invests. 

Outcome 

At scale, nature-based materials become: 

• cheaper than fossil materials 

• more profitable 

• more resilient 

• less volatile 

• less exposed to regulation 

The regenerative model is mathematically biased toward transition. 

When you run the numbers, the difference between the cash-cow model and the regenerative 

model becomes impossible to ignore. In the cash-cow system, a brand buying a million units 

of fossil-fuel material at £1 each clears a £4 million profit, while switching to a nature-based 

alternative at £10 per unit — inflated to £13 once risk penalties are added — would plunge 

them £8 million into the red. The maths locks them into the status quo. But the regenerative 

model behaves differently: as scale increases, the cost of nature-based materials collapses. A 

material that starts at £10 per unit drops to £5 at modest scale, £2 at intermediate scale, and 

just 20p once the system reaches maturity. When you add the true cost of fossil materials — 

an environmental externality of £4 per unit — the regenerative option becomes not only 

cleaner but more profitable, delivering £5.8 million in profit compared with the cash-cow’s 

£4 million. The equations show what the industry refuses to admit: fossil-fuel dependency is 

a short-term illusion of efficiency, while regenerative supply chains become cheaper, more 

resilient and more profitable the moment brands commit to scaling them. 
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