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The chemical industry faces a paradox:

players must—and genuinely want to—

become more sustainable, yet many of

their customers are often unwilling to pay

for it. This disconnect turns sustainability

from a clear competitive advantage into a

strategic dilemma. In circular chemicals,

willingness-to-pay (WTP) typically remains

low until regulation, downstream com-

mitments, and verifiable claims converge,

because increasing supply chain readi-

ness reduces scarcity. WTP only emerges

when the final customer can monetize the

sustainability attribute or derive an intan-

gible benefit, and additional value can be

captured further down the value chain.

The challenge for leaders is to act before

that tipping point: securing advantaged

feedstock, building credibility, and shaping

demand 24-36 months ahead. Those who 7 om!
bridge the gap between ambition and mon- |~ okl
etization will define the next era of compet- E R :
itiveness. b Yhma "0 L B8

Determining WTP for circular chemi- -; ‘ N LAt
cal products is far more complex than > A
traditional models suggest. Historical

data-based approaches work well for ' v \ .i-"-{.‘f«' ,

established chemical technologies, where
market behavior is predictable and data is
abundant. But with circular products, we
face a different reality: these are relatively
new, often innovative classes of raw mate-
rials, many of which emerged primarily due

to regulatory pressures. As a result, com- W -
\,‘} 0

panies frequently underestimate premiums
in tipping markets because they overlook
accelerators like policy timing, cross-
industry spillovers, and the driving force

of maintaining credibility of sustainability
claims. These blind spots mean leaders
often miss the moment when WTP shifts
from negligible to material. Anticipating

these inflection points—rather than react- '
ing to them—uwiill separate those who cap- 7
ture value from those who watch it erode. 4 ,_ 3
v e
o
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Tipping points in the chemical industry
Tipping points in circular chemicals occur
when regulatory triggers and buyer com-
mitments converge with credible claim
verification. Claim verification means pro-
viding transparent, auditable proof that
sustainability benefits, such as reduced
carbon footprint or recycled content, are
real and measurable, not just marketing
statements. These verified claims create
tangible value when they help customers
achieve decarbonization targets or comply

with regulatory requirements, or with cus-
tomer demand. When one or more of these
elements align, the WTP for sustainable
alternatives accelerates, and premiums
become defensible. In most cases, these
tipping points are driven by major regu-
latory changes that amplify demand for
verified solutions. Given jurisdiction- and
sector-specific differences, organizations
should validate which regulatory provisions
apply and when, before deriving commer-
cial implications.

Fig. 1 - The Tipping-Point Curve: WTP premium vs. time with overlays for regulation, commitments, and supply
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In early 2021, Europe entered the initial phase
of what would become a transformative period
in the rPET market. The price increase reflects
several converging factors, including early
regulatory signaling combined with corporate
anticipatory buying as well as COVID recovery
purchasing effect.

Europe’s rPET market saw an unprecedented
price peak coinciding with the energy crisis and
slow supply growth with only 24% of bottles
recycled in 2022 (despite a 60% collection rate
in the EU). Major companies were bidding
against each other, with around 50% of rPET
having gone to bottle manufacturers.

By early 2024, the market had corrected, with
rPET production more than doubling in the EU by
that time. Regional shifts from Asia and reduced
packaging consumption due to inflation also
contributed to the normalization of the price.

Unlike all other jurisdictions, the EU experienced
another price spike driven by the deadline
proximity effect of the 2025 mandate of 25%
recycled content.

Source: Business AnalytiQ (2025), PET (Polyethylene Terephthalate) price index, https://businessanalytig.com/procurementanalytics/index/rpet-food-grade-price-index/



https://businessanalytiq.com/procurementanalytics/index/rpet-food-grade-price-index/
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This type of scenario occurred, for instance,
when EU recycled-content mandates com-
bined with beverage brand commitments
created a tipping point for food-grade
recycled polyethylene terephthalate (rPET).
Demand surged, and for the first time, rPET
prices exceeded virgin PET. In December
2020, EU rPET averaged around $1.78/kg
versus PET at $0.96/kg—an ~85% pre-
mium. This stark difference reflects multi-
ple cost drivers: rPET production involves
collection, sorting, and decontamination
processes, which add complexity and cost
compared to virgin PET. Moreover, supply
constraints amplified the premium as com-
pliance deadlines approached. Claims in
this context are verifiable through certifica-
tions like European Food Safety Authority
(EFSA) or Food and Drug Administration
(FDA) approvals for food-grade safety and
audited recycled-content percentages,
which enable brands to credibly report
progress toward regulatory compliance
and decarbonization targets. These veri-
fied claims transform sustainability from a
marketing narrative into measurable value,
helping companies avoid penalties and

meet public commitments. While verified
claims can support measurable outcomes
(e.g., compliance reporting or progress
against targets), they do not guarantee
market acceptance or specific commercial
results.

With the current regulatory dynamics,
we therefore can anticipate similar devel-
opments in sectors like packaging, auto-
motive, electronics, and construction as
demonstrated in table 1.

Beyond historical data: the dynamic
causal forecasting advantage
Traditional WTP models are backward-
looking, siloed by segment, and weak on
policy timing. They also fail to account for
whether sustainability claims can be veri-
fied at scale, a prerequisite for capturing
and sustaining premiums. In circular che-
micals, tapping into premiums starts when
verified claims and regulatory triggers
converge. We, therefore, propose a causal-
driven approach that integrates five signal
families to predict if and when WTP shifts,
and by how much:

Tab. 1 - Regulatory & commitment timeline by downstream sector (illustrative)

1. Policy signals - timing and scope of
regulatory changes

2. Supply signals - availability and cost of
sustainable feedstock

3. Demand signals - downstream com-
mitments and brand pledges

4. Claim signals - ability to verify sustaina-
bility benefits at scale

5. Cross-industry spillovers - adoption
trends and competitive pressure from
adjacent sectors

By combining these signals, leaders can
anticipate tipping points rather than react
to them - turning uncertainty into monetiz-
able opportunities. Following, we demons-
trate how this works.

Sector Key mandates/ Expected Predicted premium Verification need
commitments WTP effect window

Packaging PPWR recycled-content quotas; +++ T-18to T +12 months Mass-balance/ISCC;
major brand 25-30% targets around mandates food-grade compliance

Automotive OEM carbon-neutrality & ++ 2028-2030 (selected PCF/LCA; traceability
ELV trajectories polymers) into RFQs

Electronics Corporate PCR pledges; + 12-24 months post-leading Material passports;
EPR expansion OEM specs supplier audits

Construction Public procurement green A+ Phased with code cycles EN/ISO labels;
criteria; building codes EPDs
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From signals to strategy: operationaliz-
ing dynamic causal forecasts

Rather than stopping at signal detection,
we translate the five signal families into
three decision-grade outputs: a Premium
Readiness Index by application and
region, a Window-of-Opportunity time-
line that flags when WTP inflects, and a
Propensity-to-pay score at the customer
level. In our model a Dynamic Causal
Engine (see fig. 2) connects the five signals:
policy milestones, supply elasticity, down-
stream pledges, claim verifiability pathways

Fig. 2 - Signals-to premium causal map: How dynamic forecasting unlocks circular value

Dynamic casual engine

Threshold triggers

Five signal families:

(e.g., mass balance vs. segregated chain-
of-custody), and cross-industry spillovers
into causal graphs that quantify how each
factor moves WTP. This allows commer-
cial teams to time offers, lock advantaged
feedstock, and prioritize accounts where
verified claims directly unlock compliance
credits or decarbonization progress - turn-
ing anticipated tipping points into booked
premiums and share gains. Figure 2
shows how the signal families lead to the
decision-grade outputs.

+ Policy signals + Regulations come into force
+ Supply signals + Verified claims become mainstream
+ Demand signals + Demand for verified products rises sharply
+ Claim §|gna|s ) Casual chain
+ Cross-industry spillovers
Policy Supplier dlncreazirflg
enforcement commitments[ | femancior =

verfied claims

rises

Decision output

* Premium Readiness Index
(by application and region)

* Window-of-Opportunity
timeline (T -24 to T +12 months
around a tipping point)

* Customer Propensity-to-Pay
score (tiered: anchor, likely,
opportunistic)

Decision output

2. Offer design (claim type, certification)
3. Price corridors and timing

1. Feedstock contracting and supplier alignment

4. Audit readiness and verification enablement

5. KPIs: premium capture %, win rate, verified-claim penetration,

compliance contribution
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From prediction to monetization:
making circularity pay

Prediction is only valuable if it effectively
helps steer timing, design, and pricing deci-
sions. In circular chemicals, WTP does not
rise smoothly. We have seen above, e.g.,
that it jumps when policy compliance win-
dows close. Therefore, our dynamic causal
forecasting does not just flag these tipping
points, it translates them into where premi-
ums exist, when they unlock, and who will
pay, so leaders can move 24-36 months
earlier to capture and sustain value.

To move from prediction to monetization
strategy, we can now link our WTP pre-
diction model to the Monetize Circular
Economy (CE) framework that connects
foresight to execution in four linked phases.
The WTP framework complements Mone-
tize CE by adding co-benefits in sales, cre-
ating a direct bridge to commercial teams
and enabling them to translate sustainabil-
ity attributes into differentiated customer
value (see fig. 3).



https://www.deloitte.com/de/de/Industries/energy-chemicals/perspectives/monetizing-circular-products-in-the-chemical-industry.html
https://www.deloitte.com/de/de/Industries/energy-chemicals/perspectives/monetizing-circular-products-in-the-chemical-industry.html
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Fig. 3 - From forecast to cash: a four-phases Monetize CE roadmap
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1. Predict - locate the premium before it forms

Use dynamic causal forecasting (five signal families: policy, supply,

demand, claim verification, cross-industry spillovers) to generate

decision grade outputs:

* Premium readiness index (by application X region)

* Window of opportunity (T -24 toT +12 months around tipping
points)

* Propensity to pay (account level tiers: anchor/likely/opportunistic)

* Claim viability routes (mass balance vs. segregated chain of cus-
tody; book and claim where accepted)

3. Prove - turn claims into bankable proof for your customers
Before premiums materialize, de-risk customer adoption with ver-
ifiable evidence that helps them hit decarbonization targets and
comply with regulation:

* Pilot & qualify: run audited trials, LCA/PCF substantiation, EFSA/
FDA food grade where relevant.

* Certification & audit readiness: secure third-party attestations
(content %, chain of custody, CO,e reduction) and set SLAs for
ongoing verification.

* Commercial instruments: frame attribute backed contracts
(e.g., take or pay with verification SLAs, book and claim where
accepted, mass balance disclosures) so customers can count the
value in compliance reporting

TO
Policy enforcement

2. Shape - design the value chain to fit the forecasted premium
Engineer the offer so it can be verified and delivered at scale when
WTP inflects:

* Feedstock & technology: lock advantaged supply (recyclers, waste
managers, biomass) and choose pathways that meet food grade or
sector specific standards.

* Verification route: select certification (e.g., mass balance for scale,

segregated for higher audit confidence) and digital traceability to

enable auditable claims.

GTM architecture: define target segments, bundle the attribute

(recycled content/CO,e reduction) with the material, and prepare

price corridors.

* Demand shaping: pre-emptive consortia', cross-industry aggrega-
tion, and co-developed sustainability KPIs in procurement to create
structural pull.

4. Monetize & scale - convert verified attributes into cash flows

Launch differentiated offerings timed to the window of opportunity

and priced to the value of verified outcomes:

» Offer design: product + traceability + compliance support

(e.g., reporting kits, audit packs, take back).

Pricing mechanics: value based price waterfalls?, indexed green

premiums (linked to policy milestones or recycled content scarcity),

and scalable models (Paas, subscriptions, volume flex).

Sequencing: prioritize anchor accounts (highest propensity to pay),

then broaden as verification confidence and supply scale increase.

* KPIs: premium capture %, verified claim penetration, win rate vs.
non-verified offerings, customer compliance contribution, margin
uplift vs. virgin baseline.

Bottom line: Circularity monetizes when verified claims unlock customer outcomes (compliance, decarbonization targets) at the exact
timing when policy and supply pressures make alternatives costly or risky. Forecast the tipping point, design for verification, prove it early,
and scale pricing while the window is open.

Such collaboration models should explicitly adhere to antitrust/competition law requirements, including safeguards against anti-competitive
information exchange.
2The Value Waterfall is a pricing method used to determine the maximum value-based price a customer is willing to pay for a product.
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This mapping illustrates how the strategic
foresight of the Monetize CE framework
translates into monetizable outcomes. Each
execution phase builds on the previous one,
moving from prediction to shaping, prov-
ing, and monetizing, so companies do not
just anticipate sustainability tipping points,
they convert them into structured cash
flows. The connection becomes tangible
through the Monetize CE Value Water-
fall (see fig. 4), which quantifies how green
drivers such as Product Carbon Footprint
(PCF) reduction, recycled content, durabil-
ity, and sustainability labels cascade into
incremental value layers: compliance risk
avoidance, brand equity uplift, operational
resilience, and green premium capture. The
framework also allows for a more detailed,
value-based segmentation of customers
along the waterfall (i.e. which customer val-
ues which argument or green driver). This
better understanding of customers helps

commercial teams justify pricing corridors
and design offerings that turn circularity
from a cost into a competitive advantage.

Beyond monetization, the Value Waterfall
also enables granular, value-based cus-
tomer segmentation by showing which
arguments resonate most with which
customer types. This creates a direct link
to WTP: not all customers pay a green pre-
mium, but those for whom sustainability
delivers tangible or intangible benefits.
For example, a plastics molder focused on
lowest-cost sourcing may resist premiums,
while their downstream customer in con-
sumer electronics seeks bio-based drop-in
solutions to enhance product sustainabil-
ity. In such cases, the added value must
be clearly articulated: not framed as “same
product, higher price,” but as a differenti-
ated outcome that supports compliance,
brand equity, or market positioning.

Monetize CE translates pre-
dicted premiums into cash

through value-based pricing
(value waterfall), solution pack-
aging (materials + tracking + take-
back), and modern monetization
(PaaS, subscriptions, indexed
green premiums).

Fig. 4 - Monetize CE Value Waterfall with green drivers (PCF, recycled content, durability, labels)
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Conclusion

Monetizing circularity in chemicals requires
more than ambition: it demands foresight,
verification, and execution. Traditional WTP
models fail because they rely on histori-

cal data, while circular products are new,
regulation-driven, and lack precedent.
Dynamic causal forecasting bridges this
gap by anticipating tipping points where
policy, downstream commitments, and
verifiable claims converge. Verified sustain-
ability attributes, such as PCF reduction,
recycled content, durability, and eco-labels,
unlock layered value, quantified through
the Value Waterfall, from compliance and
risk mitigation to green premium capture.
Crucially, this value is not uniform: segmen-
tation matters. Who buys and who uses the
product, and who realizes the use value,
determines WTP. For example, converters
focused on cost efficiency may resist pre-
miums, while their downstream custom-
ers in consumer electronics or sporting
goods seek sustainable alternatives to
differentiate end products. However, not
all customers will pay for sustainability; the
key is identifying those for whom it creates
a value add toward their own customers.
These segments exhibit real WTP because
sustainability helps them differentiate,
comply, or enhance brand equity. By con-
necting prediction with strategic shaping,
proof, and monetization, the Monetize CE
framework turns sustainability from a cost
into a system of competitive advantage -
enabling chemical leaders to lead the
transition to a circular economy and secure
profitable growth.
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