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Background and Objective: The transition to a circular economy and the
expansion of closed-loop supply chains have made recycled paper a strategic
raw material source in the paper industry. However, in reverse logistics and
recycling chains, the quality of recycled materials is inherently uncertain, which
affects production process stability, operational decisions, downtime and scrap
costs, and market acceptance. In Iran as well, despite the economic and
environmental inevitability of paper recycling, institutional and operational
challenges have caused the quality of recycled inputs to remain variable and
negotiable in many cases. Accordingly, this study aims to explain how “quality
governance” is formed in Iran’s recycled paper supply chain, which boundary
judgments and institutional assumptions reproduce the current quality situation,
and, based on this understanding, what defensible reform implications and
actionable recommendations can be proposed.

Materials and Methods: This research adopted a qualitative approach, and its
analytical framework is based on Critical Systems Heuristics and its twelve
boundary questions. The logic of Critical Systems Heuristics relies on a
systematic comparison between the current state and the desired state, making it
possible to render explicit and open to critique the boundary judgments related
to objectives, decision-making authority, valid knowledge, and the legitimacy of
decisions. Data were collected through semi-structured interviews with 20
experts and key actors in the recycled paper supply chain. Participants were
purposively selected from the main links of the chain and included managers and
specialists from factories that use recycled paper (especially those responsible
for procurement, production, and quality control), collection/sorting and
processing actors, intermediaries and wholesalers, and individuals familiar with
standards, testing, and oversight mechanisms. The experts’ professional
activities were located in the country’s main hubs connected to the recycling
network and the paper industry, and interviews were conducted to capture
diverse perspectives in Tehran and Karaj, Isfahan, the northern provinces, and
Khuzestan. After transcription, interview texts were coded using the twelve
boundary questions and reorganized across four dimensions—motivation,
control, knowledge, and legitimacy; then, to increase transparency and
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traceability, the results were translated into institutional axes and corresponding
reform packages.

Findings: The results showed that in the current state, the dominant goal of
quality governance is largely focused on maintaining the flow of supply and
transactions and ensuring short-term feedstock provision, while success criteria
are defined mainly in economic and operational terms; therefore, quality is often
reduced to the minimum level required for acceptance or continued production.
In the control dimension, decision-making regarding acceptance/rejection,
grading, and pricing is dispersed and multi-centered and, alongside some formal
rules, remains significantly reliant on market conventions and case-by-case
agreements. In addition, asymmetry in access to levers such as volume
aggregation, market information, the ability to mix loads, access to large
customers, and testing tools and results turns quality into a negotiable variable
and reproduces quality fluctuations. In the knowledge dimension, although field
experience plays a central role, the lack of integrated and reliable data and the
absence of uniform procedures for sampling, testing, and producing defensible
reports cause quality decisions and disputes to rely on informal information,
limiting evidence-based dispute resolution. In the legitimacy dimension,
weaknesses were observed in representation and accountability channels
regarding quality claims and decisions; affected and cost-bearing groups do not
necessarily have an effective ability to influence rules or follow up decisions,
and as a result, the dominant logic tends toward a market-centered, transactional
view.

Conclusion: This study indicates that single-link or purely technical
interventions are insufficient for sustainable quality improvement, and that
reforming quality governance must simultaneously strengthen shared rules,
reliable data, aligned incentives, and accountability. Based on the findings, four
proposed executive reform packages are presented: (1) “standards and testing
infrastructure” to turn quality into a measurable and defensible criterion through
minimum indicators, uniform sampling/testing, and periodic audits; (2)
“transparency and data governance” to reduce information asymmetry through
a load quality sheet, record-keeping, and standardized access to documentation;
(3) “quality-based contracts and incentive alignment” through quality-dependent
pricing and reward/penalty mechanisms for nonconformance; and (4)
“regulation, accountability, and dispute resolution” through clarified
responsibilities and test-based arbitration. The gradual and coordinated
implementation of these packages can enhance input quality stability, reduce the
costs of poor quality, and improve supply reliability across the chain.
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Table 1- Composition of Research Participants

Group Participant group Number Relevant experience / role in the chain
code
Gl Managers and specialists from 7 Procurement, production, quality control, and
recycled-paper-consuming factories decisions on load acceptance/rejection
G2 Collection, sorting, and processing 5 Collection, separation, preparation, and delivery
actors of recycled paper materials
G3 Intermediaries and wholesalers 4 Aggregation, informal grading, pricing, and
distribution of loads
G4 Experts in standards, testing, and 4 Testing, quality criteria, standardization,
oversight monitoring, and regulatory mechanisms
Total 20
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Table 2- Logic of Transforming Interview Data into CSH Analytical Components

Analytical step

Analytical output

Example of extracted theme

Reading and extracting Initial statements on quality, decision-making,
data, power, and accountability

statements from
interview transcripts

Separating statements
into current and desired
states views

Mapping statements
onto the twelve CSH
boundary questions

Two sets of statements: descriptions of the
current situation and desired reform-oriented

Classification of statements into boundary
focuses such as purpose, stakeholders, success
criteria, resources, decision-makers, valid

Quality as usability in production;
reliance on market conventions; disputes
over test results

Current state: minimum acceptable
quality; desired state: clear indicators and
defensible testing

Price and volume under success criteria;
mixing and aggregation under resources
and control levers

knowledge, and legitimacy

Aggregating boundary
questions into the four
CSH dimensions

Comparing current and Identifying institutional
desired states gaps

Translating gaps into
reform implications

Developing institutional
axes and reform packages

Organizing findings into motivation, control,
knowledge, and legitimacy

Motivation: purpose and success criteria;

control: decision-making and resources;

knowledge: data and testing; legitimacy:
accountability

Gap between negotiable quality and measurable quality;
gap between market conventions and standardized rules

Standards and testing infrastructure; data governance;

quality-based contracts; dispute resolution and
accountability
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Table 3- Descriptive Frequency of Main Themes across Interviews

CSH Recurrence Participant groups
Main theme . . across in which the theme Analytical interpretation
dimension . .
interviews appeared
Quality as minimum Motivation High Gl1,G2,G3 Quality is often framed as the
acceptable usability in minimum level required for load
production acceptance or continued
production.
Dominance of price, Motivation High Gl1,G2,G3 Success criteria are mainly
volume, and delivery economic and operational rather
speed than quality-governance
oriented.
Case-by-case Control High Gl1,G2,G3 Quality decisions are partly
bargaining in grading shaped by market conventions
and pricing and informal agreements.
Unequal access to Control / Medium—High Gl, G3, G4 Information and testing
testing tools and results ~ Knowledge asymmetry affects the
credibility of quality decisions.
Non-transparent load Control Medium Gl1,G2,G3 Mixing and aggregation can
mixing and reproduce quality variability
aggregation when not traceable.
Lack of uniform Knowledge High Gl1,G3,G4 Weak standardization limits
sampling and testing evidence-based quality
procedures assessment.
Reliance on field Knowledge High Gl1,G2,G3,G4 Practical knowledge is central,

experience and
informal knowledge

Weak documentation =~ Knowledge/  Medium—High

but it is not sufficiently
supported by traceable data.

Gl1, G2, G3,G4 Limited traceability reduces

and traceability of Legitimacy accountability and dispute-
loads resolution capacity.
Unclear responsibility Legitimacy Medium GI1, G3,G4 Ambiguous responsibility
for nonconforming weakens accountability in
loads quality governance.
Need for test-based Legitimacy High Gl1, G3,G4 Participants emphasized the

dispute resolution

need for defensible arbitration
mechanisms.
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Table 4- Summary of boundary judgments in quality governance of Iran’s recycled paper supply chain

Critical
HSeyus:stgis Boundary focus Current state Desired state ?:l:t::::l:f;]:sci:‘?;
(CSH) (What Is) (What Ought to Be) gap)
dimension
hen th i
In many accounts, the The purpose should be Wre?i?;cteg f;g;if_ls
dominant purpose is built around “sustainable o
« . . . term continuity of
continuous and low- supply of reliable-quality . .
. v . . transactions, quality
cost feedstock supply feedstock” and “reducing becomes a
and “maintaining quality variability across . .
. . v ; ., bargaining variable,
Motivation System purpose transaction flow”; the entire chain,” such that and lone-term
quality is pursued only production efficiency, inves tm%n ts in
insofar as it does not safety/health, and standards and
prevent load acceptance  environmental benefits are ualitv-control
or continued simultaneously reflected qualttty
roduction in the system purpose infrastructure are
p ’ M purpose. marginalized.
Influential stakeholders
are typlgally Stakeholders should be Narrowing the circle
concentrated in stronger o e of effective
. defined in a “chain-wide
actors able to set links . v stakeholders leads
. and multi-level” manner: .
prices, aggregate from collectors and quality rules to be
Motivation Stakeholders volumes, or 1mpose processing centers to shape.d mainly by
acceptance conditions. . the interests of
factories, standard- .
The role of some settine/oversicht bodies dominant groups,
intermediate links and & £ ’ shifting the costs of
. and even downstream .
smaller units is less industrial users poor quality onto
reflected in defining ’ weaker links.
quality rules.
Dominant success o . .
criteria are mostly Criteria should be multi- When success is
economic and dimensional: in addition to assessed only
operational: price, price and volume, through immediate
volume, delivery speed, indicators such as input outputs, the “hidden
) and acceptance rate. quality stability, cost of poor quality”
Motivation Success/improvement Quality-governance contamination/impurity and its institutional
criteria indicators (criteria rate, load traceability, consequences
transparency, disputes/returns, and the remain invisible,
predictability, factory’s cost of poor weakening
nonconformance rate, or quality should be incentives for
included. sustained reforms.

data quality) are not
formally and
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consistently tracked.

Decision-making on
load
acceptance/rejection,
grading, and pricing is
dispersed and multi-
centered; some rules are
formal, but a significant
share of decisions in
practice rests on market
conventions and case-
by-case agreements, and
the accountable
authority is not always
clear.

Decision-making should
be carried out through a
coordinated and
accountable mechanism
with clear mandates,
where key rules for
quality, grading, sampling,
and dispute resolution are
traceable.

The absence of a
coordinating
mechanism makes
quality dependent
on relationships and
bargaining,
weakening
production planning
and quality-based
contracting.

Key levers such as
volume aggregation,
market information, the
ability to mix loads,
access to large
customers, and even
testing tools are not
equally available across
links, and distribution
transparency is limited.

Resources and levers
should be managed
through transparent rules,
including standardized
access to testing and
results, clear sampling
procedures, and quality-
based pricing
mechanisms.

Concentrated levers
and ambiguous rules
intensify
information
asymmetry and
sustain variable
quality and
opportunistic
behaviors.

The decision
environment involves
price volatility, pressure
for immediate supply,
limited testing
infrastructure in some
areas, and the
coexistence of formal
rules with informal
practices.

The decision environment
should become more
predictable through clear
standards, stable
procedures, enhanced
testing/monitoring
capacity, and reduced
dependence on case-by-
case agreements.

When uncertainty is
high, behaviors shift
toward short-term
and reactive
decisions, and
investment in
institutional quality
improvement
appears unjustified.

Practical knowledge
and field experience are
prominent, but
integrated and reliable
data on quality
indicators,
contamination sources,
nonconformance rates,
and supplier
performance are not
systematically
accessible to all.

Valid knowledge should
be mixed and traceable:
standardized test data and
transparent information on
grading and load origin,
alongside field experience,
so that quality judgments
are verifiable and
replicable.

Heavy reliance on
informal
information limits
evidence-based
dialogue and
intensifies
disagreements over
the “why” behind
quality decisions.

Control Decision-makers
Control Resources and levers
Constraints/decision
Control .
environment
Knowledge Valid knowledge
Experts/knowledge
Knowledge holders

“Expertise” is often
confined to links closer
to large markets or
more formal units, and
continuous participation
of all links in

Knowledge holders should
be defined as multi-
source: factories,
processing centers,
testing/standard bodies,
and independent experts

A limited expert
circle increases the
gap between “rule-

making” and

“implementation
reality”” and reduces
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developing criteria and
procedures is not
organized.

so rules are shaped by
operational realities and
chain-wide quality needs.

the potential for
synergistic
improvement across
the chain.

Uniform procedures for
sampling, testing,
reporting, and handling
nonconformance are not
widespread; test quality
and evidentiary validity
in disputes are not
always commonly
accepted.

Quality assurance should
rely on clear sampling and
testing standards,
defensible reporting, and
regular evaluation and
auditing mechanisms so
competence and
performance quality are
measurable.

Without
monitorable
mechanisms,

reforms remain at
the level of
recommendations,
and institutional
learning to reduce
quality variability
does not emerge.

Links that bear the costs
of poor quality (e.g.,
manufacturing units

facing line stoppages,

downstream users, or
labor in sorting and
processing) do not

necessarily have
effective representation
in defining quality
rules.

Affected groups should
have access to
information, the ability to
voice experience, and
participation in decision-
making/criteria review
mechanisms so rules are
not defined solely from
the perspective of
dominant links.

Disconnecting
affected experience
from decision-
making weakens the
legitimacy of rules
and intensifies
resistance to
reforms.

Accountability for
quality decisions
(accept/reject, quality
claims, load mixing, or
reporting results) is not
traceable for all parties,
and standardized,
reliable dispute-
resolution mechanisms
are limited.

Representation and
accountability should be
strengthened through clear
responsibilities,
transparency of quality
documentation, and test-
based dispute-
resolution/arbitration
mechanisms.

Weak accountability
blurs the boundary
between
professional and
discretionary
decisions and
reproduces
structural distrust.

Yyo
Knowledge Quality
assurance/competence
Affected
Legitimacy stakeholders/cost-
bearers
Legitimac Representation and
£ Y accountability
o Worldview/dominant
Legitimacy .
logic

The dominant logic in
many accounts is
“market-centered and
transactional”; quality is
treated more as a
price/bargaining
variable than a
collective asset for
supply-chain stability
and production risk
reduction.

The desired logic is an
“ecosystem” view of the
chain: quality as a shared

asset strengthened through
coordinated standards,
data, contracts, and
oversight, increasing
benefits for the whole
chain.

As long as the
transactional view
dominates, reforms

remain limited to
case-by-case
agreements, and the
capacity for
sustained
institutional actions
(standards,
traceability,
auditing) does not
develop.
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Table 5- Traceability of institutional analysis axes and reform packages based on the boundary questions

CSH
dimensions / . . . Institutional gap Corresponding reform
boundary Main analytical finding identified package
questions

Motivation /

t 1-3 . .
Questions term supply continuity, price, volume,

and transaction flow.

Control /
Questions 4-6

Decisions on acceptance, grading,

tools, and customers.

Knowledge /
Questions 7-9 experience and informal information,

while standardized sampling, testing,

reporting, and traceable quality data are

limited.

Legitimacy /
Questions 10— contest quality decisions, trace

12 responsibilities, or resolve disputes
through reliable mechanisms.

Quality is mainly framed through short-

pricing, and load handling are dispersed
and shaped by unequal access to market
information, volume aggregation, testing

Quality judgments rely heavily on field

Affected actors have limited channels to

Misalignment between
system goals and
quality-oriented success
criteria

Quality-based contracting
and incentive alignment

Transparency and data
governance; Quality-based
contracting and incentive

Fragmented decision-
making and asymmetric
control over key quality

levers alignment
Weak authority of valid Standards and testing
knowledge and infrastructure;
insufficient quality Transparency and data
assurance mechanisms governance

Weak representation,
accountability, and
dispute-resolution
capacity

Regulation, accountability,
and dispute resolution
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