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economy narratives
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Abstract • This article examines how actors in the plastics industry
frame and implement circular economy (CE) strategies through a deep
sustainability (DS) lens. Using Fairclough’s critical discourse analysis, we
evaluate sustainability reports of twelve companies across four value
chain layers against five DS criteria. The results show a predominance
of efficiency- and innovation-focused narratives, while sufficiency, jus-
tice, and integrity of system boundaries remain marginal. This is of-
ten supported by governance concepts that focus on feedstock security
and compliance, though there are emerging signs of engagement at the
paradigmatic level. Without sufficiency-oriented measures and just go-
vernance, we run the risk of reproducing unsustainable dynamics within
the circular economy. By applying DS criteria to CE discourses, technol-
ogy assessment can identify leverage points for enforcing sufficiency,
justice, and governance to achieve systemic transformation.

„Deep Sustainability“ im Kunststoffsektor?: Eine kritische
Diskursanalyse von Narrativen der Circular Economy

Zusammenfassung • In diesem Artikel wird untersucht, wie die Kunst-
stoffindustrie Strategien der Kreislaufwirtschaft (Circular Economy, CE)
hinsichtlich tiefgreifender Nachhaltigkeit (Deep Sustainability, DS) for-
muliert und umsetzt. Mithilfe der kritischen Diskursanalyse von Fair-
clough bewerten wir Nachhaltigkeitsberichte von zwölf Unternehmen
aus vier Wertschöpfungsstufen anhand von fünf DS-Kriterien. Die Er-
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gebnisse zeigen, dass Effizienz und Innovation im Vordergrund stehen,
während Suffizienz, Gerechtigkeit und Integrität der Systemgrenzen eine
untergeordnete Rolle spielen. Dies wird häufig durch Governance-Kon-
zepte unterstützt, die den Schwerpunkt auf Rohstoffsicherheit und Com-
pliance legen, obwohl es auch Anzeichen für ein Engagement auf para-
digmatischer Ebene gibt. Ohne suffizienzorientierte Maßnahmen und ei-
ne gerechte Governance besteht die Gefahr der Reproduktion einer nicht
nachhaltigen Dynamik in der Kreislaufwirtschaft. Durch die Anwendung
von DS-Kriterien auf CE-Diskurse kann die Technikfolgenabschätzung
Hebelpunkte für die Durchsetzung von Suffizienz, Gerechtigkeit und Go-
vernance identifizieren, um einen systemischen Wandel zu erreichen.

Keywords • circular economy, deep sustainability, plastics, critical
discourse analysis, technology assessment

This article is part of the Special topic “Deeply sustainable technologies:
Beyond extractivism, exploitation, and exclusion,” edited by K. Kasten-
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Introduction

Circular economy (CE) has become the dominant policy and in-
novation narrative for addressing sustainability challenges in the
plastics sector. CE is framed as a strategy to decouple economic
growth from environmental harm, promising to keep plastics
‘in the loop’ through reuse, recycling, and extended producer
responsibility (EPR). Corporate and policy actors increasingly
position CE as the pathway to a sustainable plastics future. Yet,
questions remain as to whether these CE strategies merely op-
timize existing systems or actually reorient them toward ‘deep
sustainability’. This model embeds sufficiency, justice, and sys-
temic change rather than incremental efficiency gains.

The plastics sector is far from marginal in socio-technical and
environmental terms. Global plastics production grew from 234
million tons in 2000 to 460million tons in 2019.Only 9%of plas-
tic waste was recycled, half landfilled and 22% mismanaged. In

 ACCESS · Zeitschrift für Technikfolgenabschätzung in Theorie und Praxis 34/3 (2025): 39–45

http://orcid.org/0009-0007-4660-6808
https://doi.org/10.14512/tatup.7266
https://doi.org/10.14512/tatup.7266


SPECIAL TOPIC · DEEPLY SUSTAINABLE TECHNOLOGIES: BEYOND EXTRACTIVISM, EXPLOITATION, AND EXCLUSION

40

2019, plastics were responsible for an estimated 3.4% of global
greenhouse gas emissions (OECD 2022). Such scale and impact
underscore the importance of aligning sectoral trajectories with
deep sustainability principles. The rapid institutionalization of
CE raises concerns about its depth of transformation. Empirical
studies have shown that many CE initiatives prioritize technical
efficiency over systemic change (Bening et al. 2021; Schultz and
Reinhardt 2022). Plastic value chain actors frame CE as a means
to optimize material flows without challenging the overall scale
of production or consumption. This can reproduce the very dy-
namics CE is meant to address (Hahladakis and Iacovidou 2018;
Milios et al. 2018).

To interrogate this tendency, this article applies a deep sus-
tainability (DS) lens to CE discourses. DS emphasizes structural
change, boundary integrity, sufficiency, justice. It also calls for
high-leverage interventions that shift system intent (Abson et al.
2017). Unlike typical incremental or technocratic sustainability
approaches, DS calls for a transformation of societal and indus-
trial goals, not just their parameters (Ikerd 2014).

Narratives around plastics innovation are not neutral. They
embed implicit assumptions about what needs to change, who
drives change, and how success ismeasured.Dominant narratives
often equate sustainability with material or carbon efficiency.
This sidelines deeper concerns such as justice, production scale,
and consumption patterns. This article responds to such reduc-
tionist framings by evaluating the extent to which CE strategies
in the plastics sector meet more demanding sustainability expec-
tations. By doing so, we engage with ongoing debates in technol-
ogy assessment (TA) on what makes technologies ‘convivial’ –
that is, capable of supporting autonomous, just, and ecologically
sound ways of living, while being adaptable, accessible, and ap-
propriate to the needs of their communities (Illich 1973; Vetter
2018). We test whether CE strategies in plastics can meet such
conditions.

This study makes three contributions to the discourse on sus-
tainability transitions:

1. It operationalizes deep sustainability into five concrete crite-
ria (DS1–DS5), each with traceable indicators derived from
recent literature.

2. It applies critical discourse analysis (CDA) to trace how CE
narratives across actor types align – or fail to align – with
deep sustainability goals.

3. It proposes governance tests for advanced recycling and reuse,
and articulates pathways that move beyond optimization to-
ward genuine system reorientation.

We focus solely on the dominant CE strategies and their gover-
nance framing. In doing so, we seek to offer orientation knowl-
edge, providing stakeholders with conceptual tools to distin-
guish between surface-level optimization and system-transform-
ing change. In sum, we evaluate how corporate CE strategies
in the plastics sector align with deep sustainability principles
through critical discourse analysis and five operational criteria.

Analytical framework

From aDS perspective, the plastics systemmust staywithin plan-
etary boundarieswhile safeguarding social foundations (Richard-
son et al. 2023). DS itself extends beyond conventional sustain-
ability approaches, which often prioritize efficiency gains, by
demanding structural change, ethical reorientation, and inter-
ventions at the level of system intent (Meadows 1999; Abson
et al. 2017). It addresses not only environmental integrity but
also sufficiency, justice, and the redefinition of socio-technical
goals.

Recent works frame DS as a planetary ethic (Martin 2022),
a care-based ontology (Olausson 2024), and a relational cul-
tural view (Parodi 2024). Díaz-García et al. (2015) demonstrate,
in the chemical industry context, that internal capacities, reg-
ulation, and stakeholder collaboration are key drivers of eco-
innovation. This is directly relevant to DS, which relies on go-
vernance-capacity alignment for systemic change.

CE itself is contested. Technocentric framings (‘CE 1.0’) em-
phasize growth-compatible strategies like resource efficiency and
recycling, aligning with shallow leverage points. Transformative
framings (‘CE 2.0’) integrate sufficiency, justice, and systemic
redesign (Kirchherr et al. 2017; Calisto Friant et al. 2024). In
plastics, the former dominates, but the latter offers pathways
toward DS by coupling material throughput reduction with eq-
uitable governance.

As Beuken et al. (2023) argue, leverage at the level of intent
often entails strategies to narrow the loop – reducing material
use at the source – and slow the loop – extending product life-
spans – both of which may be less glamorous than high-tech
recycling, yet often yield deeper sustainability gains. Minoja and
Romano (2024) show that CE governance effectiveness is de-
pendent on stakeholder integration and institutional embedding
while Schultz et al. (2024) distinguish symbolic alignment from
stakeholder-driven recalibration.

Based on the aforementioned insights, DS is operationalized
here into five diagnostic criteria:

• DS1: Sufficiency –Demand reduction targets, product–service
shifts.

• DS2: System boundaries – Full life-cycle scope, absolute-
reduction commitments, rebound mitigation.

• DS3: Justice & inclusion – Burden-sharing, participatory in-
clusion, global equity safeguards.

• DS4:Governance alignment – Enforceable targets, modulated
EPR fees, audited traceability.

• DS5: Leverage-point depth – Design/intent-level interven-
tions, goal redefinition beyond parameter tweaks.

For TA, these criteria intersect with the concept of convivial
technology (CT) (Illich 1973; Vetter 2018), defined by auton-
omy, justice, ecological soundness, adaptability, and appropri-
ateness. Conviviality offers a complementary diagnostic lens:
CE strategies that align with DS criteria are also likely to be
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convivial in empowering users, avoiding extractivism, and re-
maining within planetary boundaries. While DS provides the
overarching normative grid for assessing systemic sustainability,
CT highlights the lived practices and socio-cultural conditions
under which such strategies can genuinely support autonomy and
justice.

In this framework, CE sub-streams – reuse/refill systems, me-
chanical recycling, advanced/chemical recycling, recycled-con-
tent quotas, and extended producer responsibility – are evaluated
against DS1–DS5. ‘Design for circularity’ is treated as cross-
cutting. The CE 1.0 vs. CE 2.0 distinction is used as a bridge
between DS theory and the empirical coding, enabling us to as-
sess if corporate CE narratives in plastics represent optimization
within existing paradigms or genuine steps toward transforma-
tive, deeply sustainable innovation.

Methods

This study applies a critical discourse analysis of purposively
selected corporate sustainability and strategy documents from
across the plastics value chain to assess how CE strategies align
with deep sustainability criteria.

Corpus and inclusion criteria: The corpus comprises 24 documents
(2019–2025) from twelve firms. These span four value chain
strata: raw material producers (BASF, Covestro, Röhm), equip-
ment manufacturers (Kubota Brabender, Coperion, Qlar),
compounders (Aurora Kunststoffe, MKV, ALBIS), and brand
owners/converters (Röchling, Coca-Cola, Procter & Gamble).
Documents were included if they explicitly referenced ‘circu-
lar economy’ or ‘Kreislaufwirtschaft,’ were sustainability/ESG
reports, corporate strategy papers, or CE webpages, and were
available in English or German.

Analytical procedure: We apply Norman Fairclough’s three-di-
mensional framework for CDA (Fairclough 1995), which distin-
guishes between descriptive, interpretive, and explanatory levels.
This model is particularly suited to analyzing corporate sustain-
ability communication because it not only reconstructs linguis-
tic patterns but also interprets how these patterns reproduce or
challenge dominant socio-technical configurations. We expect
CDA to reveal how CE discourses stabilize incumbent efficiency
logics while marginalizing sufficiency- and justice-oriented al-
ternatives.

The analysis proceeded in two steps. First, deductive cod-
ing applied the five DS criteria – sufficiency, system bound-
aries, justice and inclusion, governance alignment, and lever-
age-point depth – into operational indicators. Second, induc-
tive refinement identified five recurring CE sub-streams: reuse/
refill systems, mechanical recycling, advanced/chemical recy-
cling, recycled-content quotas, and extended producer respon-
sibility. ‘Design for circularity’ was treated as cross-
cutting.

Each CE practice was evaluated against DS criteria using
a three-point scale: ‘++’ (strong alignment), ‘0’ (partial), and ‘–’
(absent/misaligned). Coding emphasized legitimating strategies
(innovation, compliance, responsibility) and governance fram-
ings, cross-validated within actor strata.

Limitations:The analysis examines corporate self-representations,
which tend to emphasize efficiency-oriented solutions and un-
der-report justice or sufficiency measures. Findings reflect a sup-
ply-side discourse perspective. Future research could triangulate
with policy analysis, third-party monitoring, or participatory
engagement.

Justification: For TA, a CDA of purposively selected corporate
narratives reveals not only the content of CE strategies but also
the assumptions and silences shaping their deep sustainability
potential.

Findings

Table 1 summarizes the alignment of CE sub-streams with the
five DS criteria.

Descriptive layer: circular economy discourses and
lexical fields
Across the corpus, CE is framed through a managerial vocabu-
lary emphasizing innovation, efficiency, and control. Terms such
as ‘modularity,’ ‘decarbonization,’ ‘feedstock flexibility,’ and
‘compliance readiness’ dominate. References to sufficiency or
justice are rare; objectives are often reduced to carbon met-
rics. Some temporal shifts are visible: BASF’s early framing
of chemical recycling as an ‘emerging option’ evolves by 2024
into a core strategic pillar; Coca-Cola’s reuse commitments lose
prominence, replaced by ‘design for recyclability’ language.

These patterns highlight how CE is primarily framed through
efficiency and innovation, with limited attention to sufficiency
or justice. Building on these patterns, we interpret how such
framings position actors, responsibilities, and pathways within
CE discourses.

Interpretive layer: circular economy sub-stream
positions
Reuse and refill systems: Brand owners such as Coca-Cola and
P&G present reuse as enhancing ‘consumer experience’ or ‘pre-
mium choice,’ without binding targets or supporting infrastruc-
ture. Governance gaps and fragmented infrastructure, as doc-
umented by Paletta et al. (2019), help explain the absence of DS
alignment here.

Mechanical recycling: Compounders (Aurora, MKV, ALBIS)
position mechanical recycling as a mature, quality-assured so-
lution, emphasizing mono-material design and closed-loop part-
nerships. Strong DS2 alignment comes from design-for-recycla-
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CE Sub-Stream DS1 Suffi-
ciency

DS2 Bound-
aries

DS3 Justice &
inclusion

DS4 Gover-
nance

DS5 Leverage
depth

Key observation

Reuse/Refill Systems – – – – – Aspirational; no binding commitments; governance gaps.
Mechanical Recycling 0 ++ 0 0 – Strong DS2 via design for recyclability; efficiency focus; no

sufficiency or leverage depth
Advanced Recycling – 0 – ++ – Strong DS4 from certification/traceability; mass-balance

opacity, high energy demand
Recycled-Content Quo-
tas

– 0 – 0 – Compliance-driven; partial DS4 through traceability; no
absolute reduction link.

EPR Variants – 0 – ++ – Strong DS4 in cases with modulated fees and traceability;
justice and sufficiency absent

Legend:
++ = Strong alignment
0 = Partial alignment
– = Absent or misaligned

Table 1 Alignment of CE sub-streams with deep sustainability criteria. Source: authors’ own compilation

bility initiatives, which dominate CE narratives (Bening et al.
2021). However, DS1 sufficiency and DS5 leverage remain ab-
sent, reflecting wider critiques that CE strategies often focus
on shallow optimization rather than systemic intent or demand
reduction (Kirchherr et al. 2017).

Advanced/chemical recycling: BASF, Covestro, and Qlar frame ad-
vanced recycling as enabling ‘circularity at scale,’ often through
feedstock flexibility and mass-balance accounting. Certification
and traceability schemes create strong DS4 alignment, but Lar-
rain et al. (2020) and Schultz and Reinhardt (2023) highlight
high energy demand and open-loop outputs, limiting DS2 and
DS5 alignment.

Recycled-content quotas: Röchling and ALBIS position recycled-
content goals as meeting compliance thresholds or client re-
quirements, not as sufficiency measures. While DS4 alignment
is partial due to traceability tools, there is no linkage to absolute
reduction targets.

Extended producer responsibility: EPR is framed as ‘cost-neutral
compliance’ by upstream/midstream actors. In a few cases, mod-
ulated fees and traceability tools yield strong DS4 alignment, yet
there is no DS3 justice integration or DS1 sufficiency framing.
Schultz et al. (2024) characterize this as ‘symbolic alignment’ –
adaptation without challenging incumbency.

Our reading shows how CE sub-streams are discursively po-
sitioned as solutions that often reinforce incumbency, while the
explanatory layer explores how these logics are reproduced or
challenged within broader socio-technical dynamics.

Explanatory layer: weak signals and structural silences
While most CE discourses follow a logic of optimization, a few
actors signal deeper shifts – weak indicators of deep sustain-
ability potential. Qlar explicitly references Scope 3 emissions,
arguing that ‘real circularity must encompass downstream use
and end-of-life logistics,’ thereby extending DS2 boundaries be-
yond operational footprints. Their focus on pre-sorting infra-
structure and chain-wide traceability introduces a systems lan-

guage, thoughwithout commitments toDS1 sufficiency or social
accountability.

Aurora Kunststoffe builds its model on industrial scrap feed-
stock, reducing virgin material demand and touching DS1 by
prioritizing waste prevention over valorization. Advocacy for
third-party audits of recyclate sources adds DS4 governance
credibility. Yet, without cross-border policy coherence, CE go-
vernance remains skewed to high-income contexts, enabling bur-
den-shifting toweaker jurisdictions (Brooks et al. 2018). Further,
high-capital infrastructures such as advanced recycling plants or
large-scale waste management facilities may create unintended
lock-ins. Once built, these investments require throughput to re-
main economical, potentially perpetuating disposable plastics by
offering downstream outlets, rather than incentivizing upstream
reduction and reuse. Addressing DS4 systemically requires in-
ternational agreements coupling CE aims with environmental
justice safeguards.

MKV participates in DIN and EU-level standardization, ad-
vocating common recyclability metrics – signaling DS5 lever-
age-point governance. However, CE can cut two ways: it can
stimulate useful innovations in recycling and design, but if pur-
sued narrowly as a technical fix, it risks locking in ever-growing
production and rebound consumption. DS requires coupling cir-
cularity with sufficiency – using less and using longer – not just
improving end-of-life processing (Beuken et al. 2023). High-
leverage interventions must shift intent away from throughput
growth toward equitable wellbeing, embedding resource caps
and sufficiency targets in trade and investment rules (Schröder
et al. 2020). Without this, even ambitious CE innovations risk
being co-opted into growth trajectories.

OnDS3 justice, Röchling discloses a 2.8%gender pay gap –be-
low national and industry averages – while ALBIS notes internal
training for circular transitions, suggesting some organizational
reflexivity. Convivial technology approaches – small-scale, mod-
ular, and locally adaptable – can alignmore closely with ecologi-
cal cycles. For example, the open-source Precious Plastic project
offers blueprints for table-top recycling machines, enabling com-
munity workshops worldwide to transform local plastic waste
into useful products (Kart 2020).
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Yet justice framings remain sparse: No actor addresses labor
conditions, value distribution, or the socio-economic impacts
of CE technologies in depth. Structural asymmetries persist,
with resource extraction and petrochemical production often in
the Global South, while high-value manufacturing and profit
capture remain in the Global North. Trade in low-value, hard-
to-recycle plastics continues to burden countries with limited
waste-management capacity (Brooks et al. 2018; Schröder et al.
2020). The UN Global Plastics Treaty negotiations, launched in
2022, represent a pivotal arena for addressing these asymmetries.
Delegates from countries such as South Africa and Indonesia
have called for binding reduction targets, bans on transboundary
waste trade, and financing for reuse infrastructure. This reflects
a growing consensus that sustainable plastics governance must
be co-produced across regions, not exported as pre-packaged
solutions (Dreyer et al. 2024).

Informal recycling sectors – central to material recovery in
many low- and middle-income economies – are absent from cor-
porate narratives, despite their exposure to health risks, economic
precarity, and exclusion from formal CE governance. Inclusion,
where cited, is confined to established partners or consumers
in high-income markets, avoiding questions of benefit distribu-
tion, cost-bearing, and risk allocation (Velis 2014). From a DS
standpoint, embedding DS3 means integrating distributive and
procedural justice into CE governance e.g., social safeguards
in EPR schemes, fair remuneration and safe conditions for in-
formal recyclers, and enabling Global South–North knowledge
exchange on low-impact material use. Without such measures,
CE in plastics risks perpetuating inequalities under the banner
of circularity.

In sum, the analysis shows that CE discourses in the plastics
sector remain dominated by efficiency and innovation narratives,
while sufficiency, justice, and leverage-point depth are largely
absent. Governance appears strongest in procedural terms, with
certification and traceability tools, but lacks bindingmechanisms
for sufficiency or social inclusion. A few weak signals – Scope
3 integration, gender equity disclosures, and advocacy for stan-
dardization – indicate openings for deeper change.

Discussion

Towards a deep-sustainability-compliant circular
economy
The weak signals identified provide a basis for imagining a cir-
cular economy in plastics that genuinely aligns with deep sus-
tainability principles. For such a configuration, we suggest the
following:

• Material sufficiency (DS1) must become a core organizing
principle, with enforceable limits on virgin polymer produc-
tion.

• System boundaries (DS2) extend well beyond operational
footprints, integrating post-consumer pathways, emissions,

and transboundary trade flows into full life-cycle account-
ability.

• Justice and inclusion (DS3) are addressed from the outset. The
informal recycling workforce, central to recovery in many
low- and middle-income economies, is formally integrated
into CE governance structures, supported with fair remunera-
tion, safe working conditions, and social protections. Gender
equity and fair value distribution are treated as standard per-
formance indicators.

• Governance (DS4) combines harmonized standards, transpa-
rent accounting, and independent auditing, backed by policies
preventing burden-shifting.

• At the leverage-point level (DS5), the sector’s underlying in-
tent is reoriented: metrics of success shift from efficiency to
equitable wellbeing, resilience, and low-impact material use.
Cross-border agreements couple CE objectives with environ-
mental justice safeguards, ensuring that circularity advances
rather than undermines systemic sustainability.

While DS defines the evaluative grid, CT reminds us that sys-
temic alignment must ultimately be lived in practice: Technolo-
gies and infrastructures need to be empowering, equitable, and
culturally embedded. This perspective resonates with weak sig-
nals such as community-based recycling models, which illustrate
how convivial practices can complementDS-aligned governance
reforms.

The analysis confirms prior observations in literature that in-
cremental circular economy measures risk stabilizing existing
socio-technical regimes rather than transforming them. By scor-
ing CE sub-streams against DS criteria, this study shows that
most corporate strategies remain concentrated at the level of op-
timization – fine-tuning processes without addressing the intent
of the system (DS5) or the distribution of benefits and burdens
(DS3). These findings align with Bening et al. (2021), who note
that design-for-recyclability initiatives often reproduce through-
put logics rather than reduce material demand.

The weak signals observed – Scope 3 integration, cross-bor-
der governance advocacy, and gender equity disclosure – are
rare exceptions. In line with Díaz-García et al. (2015), such
openings appear to require both strong internal capabilities (e.g.,
traceability systems, quality-assurance processes) and external
pressures (e.g., regulation, cross-sector collaboration). However,
the data also suggest that without explicit sufficiency framing,
these openings can be absorbed into business-as-usual trajecto-
ries, a phenomenon echoed in Larrain et al. (2020) regarding the
framing of chemical recycling.

From a governance perspective, the pattern is consistent with
Paletta et al. (2019), who identify persistent gaps in CE gover-
nance for plastics packaging, especially around reuse and refill
systems. This study’s scoring shows governance (DS4) as the
most advanced criterion in current corporate practice. Yet, it re-
mains predominantly procedural – relying on certification and
reporting systems – without binding mechanisms to prevent bur-
den-shifting or address informal sector exclusion (Velis 2014).

https://doi.org/10.14512/tatup.7214 · Zeitschrift für Technikfolgenabschätzung in Theorie und Praxis 34/3 (2025): 39–45

https://doi.org/10.14512/tatup.7214


SPECIAL TOPIC · DEEPLY SUSTAINABLE TECHNOLOGIES: BEYOND EXTRACTIVISM, EXPLOITATION, AND EXCLUSION

44

Implications
The DS–CE scoring also illustrates the uneven distribution of
innovation attention across sub-streams. Advanced recycling re-
ceives the most rhetorical and investment emphasis, in part be-
cause it aligns with existing petrochemical infrastructures and
investor expectations. This mirrors findings that chemical recy-
cling is often positioned as a technological silver bullet, over-
shadowing sufficiency-based innovations such as reuse systems
or polymer demand caps (Schultz and Reinhardt 2023).

Integrating sufficiency (DS1) into innovation trajectories re-
quires rebalancing R&D priorities toward system redesign rather
than throughput recovery. This entails shifting from ‘parameter
optimization’ to ‘design- and intent-level’ interventions (Abson
et al. 2017), an orientation that is absent in current CE strategies
for plastics. This is where the TA community can play a decisive
role: By evaluating not only the technical feasibility of inno-
vations but also their systemic alignment with DS criteria, but
by highlighting trade-offs between efficiency gains and justice
outcomes.

Positioning CE within a deep sustainability frame demands
more than scaling existing optimization strategies. It requires
governance innovations capable of addressing both material and
social dimensions, as emphasized in prior TA scholarship (Grun-
wald 2019;Martin 2022). For industry, this entails rethinking in-
novation trajectories: Rather than framing CE purely as a driver
of market competitiveness, firms need to embed sufficiency and
justice in core business models. For policy, it means coupling
CE legislation to enforceable social safeguards, especially in
transboundary contexts where governance vacuums permit en-
vironmental and social externalization (Brooks et al. 2018; Velis
2014).

TA’s task is to develop orientation knowledge that identifies
leverage points where interventions can shift systemic intent.
This includes anticipating rebound effects from efficiency-led
CE strategies, evaluating justice outcomes alongside technical
performance, and fostering transdisciplinary processes that in-
clude marginalized stakeholders in agenda-setting.

Toward an agenda for technology assessment
The findings underline the necessity of embedding distributive
and procedural justice considerations into CE assessment frame-
works from the outset. This means co-developing indicators with
stakeholders beyond high-income markets, integrating informal
sector voices into scenario-building, and systematically assess-
ing the transboundary implications of CE policies (Grunwald
2019). Deep sustainability requires that TA expands its remit
beyond impact prediction to shaping the normative orientation
of innovation systems.

Such an agenda responds to the call of coupling TA with
the social-ecological dimensions of sustainability transitions.
In the plastics sector, this could mean comparative evaluations
of CE pathways under different governance regimes, life-cycle
modelling that includes social indicators, and field-based inves-
tigations into the justice impacts of supply chain restructuring.

By making justice, sufficiency, and leverage depth explicit as-
sessment criteria, TA can help steer the CE discourse away from
incrementalism and toward genuinely transformative outcomes.

Conclusion

CE strategies in plastics remain incremental, with sufficiency,
justice, and leverage depth appearing only as isolated weak sig-
nals. For TA, the task is to identify leverage points for sufficiency,
justice, and systemic change. DS anchors this evaluative frame-
work, while CT complements it by reminding TA that systemic
sustainability depends not only on governance criteria but also
on the socio-cultural conditions under which such practices can
genuinely take root.
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