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Abstract

Forest-product certification now operates at the intersection of private sustainability gover-
nance, market access, and mandatory due diligence. This structured narrative review asks
how Forest Stewardship Council (FSC) and Programme for the Endorsement of Forest Cer-
tification (PEFC) certification, together with the EU Deforestation Regulation (EUDR), affect
competitiveness and the distribution of compliance costs in Polish business-to-business
and export-oriented wood-product supply chains. A documented revision-stage search
and screening procedure produced an evidence base of 55 peer-reviewed, regulatory, sta-
tistical, and sectoral sources. The analytical framework combines private-governance
theory, stakeholder conflict analysis, and relationship marketing to examine information
asymmetry, bargaining power, cost allocation, and market access. The Polish case is char-
acterised by a large publicly owned forest resource, extensive but overlapping FSC and
PEFC coverage, and strongly export-oriented downstream industries. Certification can
reduce buyer verification costs, support supplier qualification, improve traceability, and
protect access to demanding markets. However, fixed audit, documentation, digitalisation,
and certified-material costs are borne disproportionately by small and medium-sized enter-
prises, especially where lead buyers do not share adaptation costs. EUDR strengthens these
asymmetries because certified status can support, but does not replace, legal due diligence.
The review contributes a governance-based explanation of why the same sustainability
requirements can generate resilience and market access for digitally mature exporters while
creating entry barriers, supplier exclusion, and concentration risks for smaller firms. Policy
support should therefore combine clear demand signals, group certification, shared trace-
ability infrastructure, advisory services, and buyer–supplier cost-sharing arrangements.

Keywords: forest-management certification; chain-of-custody certification; EUDR; B2B
supply chains; SMEs; bargaining power; Poland

1. Introduction
The contemporary forest-products and wood-products market operates under strong

environmental, regulatory, and commercial pressure. Demand for timber and wood-based
products continues to grow across construction, furniture manufacturing, paper production,
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packaging, and other processing industries, while buyers and public authorities increas-
ingly require evidence of legal origin, biodiversity safeguards, and long-term resource
stewardship. Forest-management certification and chain-of-custody (CoC) certification
have consequently become prominent private-governance mechanisms for communicating
compliance with sustainable-sourcing standards [1–3].

Certification structures relationships among forest managers, processors, buyers,
certification bodies, and public authorities. Its function is not limited to corporate image:
in many business-to-business (B2B) supply chains, a recognised certificate is a supplier-
qualification criterion for international retailers, industrial customers, contract markets,
and selected public-procurement procedures. Certification should therefore be analysed as
a market-governance rule that can reduce information asymmetry and reputational risk
while simultaneously creating fixed compliance costs and entry thresholds [2,4].

Poland provides an analytically important case because it combines a large forest
resource with an export-oriented wood-processing and furniture industry. Forests covered
9,283,800 ha in 2023, corresponding to 29.6% of the national territory; approximately 80.1%
of forest area was publicly owned, and the State Forests National Forest Holding managed
roughly three-quarters of the national forest area [5]. Certification coverage is extensive
but institutionally uneven and overlapping. In 2025, FSC certification covered more than
3.4 million ha, approximately 37% of the national forest area, whereas PEFC covered about
7.25 million ha, approximately 78%. These percentages cannot be added because the same
forest area may hold both certificates. Downstream export dependence is illustrated by
furniture exports of EUR 13.6 billion in 2024, with Germany, the Czech Republic, and
France accounting for 27.94%, 6.31%, and 6.14% of exports, respectively [5–7].

The existing literature establishes that certification may improve credibility, traceability,
and market access, but it also documents audit costs, higher certified-material costs, uneven
price premiums, and barriers for small producers [7–15]. Less attention has been paid to
how voluntary certification and mandatory EUDR requirements interact to redistribute
costs, information duties, and bargaining power within B2B supply chains. The Polish case
adds value because the concentration of forest management, the coexistence of FSC and
PEFC, the importance of export markets, and the prevalence of smaller processors create a
distinctive governance configuration.

The study adopts an analytical review perspective and uses the logic of stakeholder
conflict to explain why companies operating in the same industry and often in the same
market differ in their willingness to certify. These differences arise not only from environ-
mental awareness but also from cost structures, company size, customer profiles, export
exposure, and access to certified raw materials [8,9].

This review therefore addresses four research questions: RQ1: Through which gov-
ernance mechanisms do FSC, PEFC, and EUDR requirements affect market access and
competitiveness? RQ2: How are certification and due-diligence costs allocated among
forest managers, processors, lead buyers, and public authorities? RQ3: Why are the effects
different for large exporters and small and medium-sized enterprises (SMEs) in Polish
B2B supply chains? RQ4: What policy and inter-firm arrangements can reduce exclusion
and concentration risks without weakening environmental integrity? The contribution is a
conceptual model linking private certification, public regulation, relationship dependence,
and firm-level competitiveness, supported by quantitative evidence from the Polish market.

2. Materials and Methods
This study is positioned as a structured narrative review rather than a formal system-

atic review or meta-analysis. The revision-stage evidence search was organised through
three source channels: (i) peer-reviewed publications retrieved through Google Scholar
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and publisher databases, including ScienceDirect, SpringerLink, Wiley Online Library, and
MDPI; (ii) official statistical and market sources, including Statistics Poland, the Forest Data
Bank, and the Polish Investment and Trade Agency; and (iii) normative and regulatory
documents issued by FSC, PEFC, the European Commission, and the European Union.
Searches were updated in July 2026 and covered publications from 2000 to 2026, while
earlier seminal works were retained for conflict analysis and relationship-marketing theory.

Search strings combined the terms ‘forest certification’, ‘FSC’, ‘PEFC’, ‘chain of cus-
tody’, ‘EUDR’, ‘due diligence’, ‘wood products’, ‘Poland’, ‘B2B’, ‘export’, ‘SME’, ‘com-
petitiveness’, ‘compliance costs’, ‘bargaining power’, and ‘market access’. Sources were
included when they provided empirical evidence, theoretical mechanisms, regulatory
requirements, or authoritative market statistics directly relevant to forest certification,
wood-product supply chains, or EUDR. Duplicate records, non-traceable promotional mate-
rial, and publications without a clear governance, market, or supply-chain connection were
excluded. The revision process started from the 50 sources cited in the original manuscript
and identified 10 additional candidate records; after removal of two duplicates and exclu-
sion of three records that did not meet the relevance or authority criteria, the final evidence
base comprised 55 sources (Figure 1). This numerical flow documents the revision-stage
update and should not be interpreted as a claim of exhaustive systematic coverage.

Figure 1. Revision-stage source identification and screening workflow for the structured narrative review.

Evidence was extracted into a structured matrix containing source type, geographical
scope, certification or regulatory instrument, stakeholder group, firm-size context, B2B
or export relevance, cost mechanism, market-access effect, and reported sustainability
implication. The synthesis explicitly separated general international mechanisms from
Poland-specific evidence and applied three filters throughout Sections 5–9: B2B supply-
chain position, export orientation, and SME exposure. Because the underlying studies use
heterogeneous methods and outcome measures, the review does not calculate pooled effect
sizes. Detailed limitations and priorities for future research are presented in Section 10.

Analytical Framework: Conflict Analysis and Relationship Marketing

Conflict analysis was operationalised through four complementary tools. First, a
conflict profile identified the regulatory, market, and raw-material context. Second, conflict
mapping located the principal actors and the direction of their dependencies. Third, an
interest–influence matrix distinguished stakeholders with high rule-setting or purchasing
power from actors that bear compliance costs but have limited negotiating capacity. Fourth,
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a conflict tree linked root causes—fixed audit costs, data asymmetry, certified-material
scarcity, and buyer concentration—to immediate tensions and downstream outcomes such
as supplier exclusion or market concentration [8,9].

Relationship marketing was incorporated using the commitment–trust perspective.
The analysis examined whether certification and EUDR improve trust through verified
information, increase commitment through long-term contracts, or intensify dependence
through switching costs and buyer-specific compliance requirements. These dimensions
were combined with private-governance theory to explain how voluntary standards and
mandatory regulation interact in multi-tier supply chains. Figure 2 presents the resulting
governance framework.

Figure 2. Governance framework integrating FSC and PEFC certification, EUDR requirements,
supply-chain actors, cost allocation, and market outcomes.

3. Forest-Product Certification as an Instrument of Sustainable Development
Forest-management certification applies to the management unit, while CoC certi-

fication applies to organisations that process, trade, or transform forest-based material.
This distinction is essential because a certified forest does not automatically make every
downstream product eligible for a certified claim. CoC systems require documented control
of purchases, processing, inventory, sales, and claims across the supply chain. Their value is
therefore network-dependent: a downstream producer can maintain a certified claim only
when upstream inputs and internal control systems satisfy the relevant rules [10,11,16–21].

The Forest Stewardship Council (FSC) and the Programme for the Endorsement of
Forest Certification (PEFC) are the two principal global systems for forest-management
and chain-of-custody certification. Both rely on independent third-party auditing, but
they differ in governance architecture and standard setting. FSC operates through an
international multi-stakeholder system with globally defined normative requirements,
whereas PEFC functions as an umbrella that endorses national forest-certification schemes.
These differences affect national adaptation and stakeholder participation, but they do not
create a universal hierarchy of environmental or market value [21–25].

Certification performs environmental, informational, and commercial functions. It
seeks to reduce the risk of irresponsible management and unverified origin, but its im-
mediate market function is assurance: it lowers buyer verification costs and standardises
communication across firms and jurisdictions. The strength of this function depends on
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audit quality, claim scope, and buyer recognition. Certification should therefore be treated
as a risk-management instrument rather than as conclusive proof that every environmental
outcome has improved [4,12,13,21,22].

Certification is neither uniformly pro-competitive nor uniformly restrictive. Empirical
studies associate it with improved trade access, corporate credibility, and occasional price
premiums [15–18]. Other studies report certification fees, documentation costs, higher input
prices, and uneven recovery of expenditure, particularly among smaller firms [7,12,19,20].
The relevant analytical issue is therefore not whether certification is beneficial in the abstract,
but which actor captures the benefit, which actor bears the cost, and under what contractual
conditions the investment becomes economically sustainable.

At the managerial level, certification requires purchasing controls, supplier verifica-
tion, material accounting, production-batch identification, claim approval, staff training,
and audit preparation. Large firms can often integrate these tasks into existing quality,
enterprise-resource-planning, and compliance systems. SMEs face a higher fixed cost per
unit of output and may depend on external consultants or manual records. Group and
multi-site certification can reduce some costs, but do not eliminate the need for reliable
data and internal responsibility [11,12].

3.1. Comparison of FSC and PEFC Chain-of-Custody Requirements

Table 1 compares FSC and PEFC across the dimensions most relevant to B2B supply-
chain governance. Both systems require third-party auditing, supplier control, transaction
records, and material-balance verification. Differences in institutional design and national
availability matter, but the commercial choice is usually determined by customer specifica-
tion, certified-input availability, and the recognition of claims in the destination market.

Table 1. Comparative governance and implementation characteristics of FSC and PEFC [20–24].

Characteristic FSC (Forest Stewardship
Council)

PEFC (Programme for the
Endorsement of Forest
Certification)

Governance and Market
Implications

Governance model

International
multi-stakeholder
organisation with globally
developed standards

Umbrella organisation
endorsing nationally
developed
forest-certification schemes

FSC provides greater
international standardisation,
whereas PEFC offers greater
flexibility through adaptation to
national forestry systems.

Standard-setting
approach

Global principles and
criteria applied through
national standards

National standards
developed domestically
and endorsed by PEFC
International

PEFC enables closer alignment
with national legal and
institutional conditions.

Stakeholder
participation

Balanced representation of
environmental, social and
economic chambers

Participation mainly
through national
standard-setting
organisations

FSC generally involves broader
international stakeholder
participation.

Primary certification
scope

Forest Management (FM)
and Chain of Custody
(CoC)

Forest Management (FM)
and Chain of Custody
(CoC)

Both systems certify forest
management and product
supply chains.

Chain of Custody
requirements

Supplier verification,
material accounting,
documented procedures,
third-party audits, FSC
trademark control

Supplier verification,
material accounting,
documented procedures,
third-party audits, PEFC
logo usage rules

Operational requirements are
broadly comparable for certified
companies.
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Table 1. Cont.

Characteristic FSC (Forest Stewardship
Council)

PEFC (Programme for the
Endorsement of Forest
Certification)

Governance and Market
Implications

Risk-control
mechanism

FSC Controlled Wood
system with risk
assessment

Integrated Due Diligence
System (DDS) addressing
controversial sources

Both reduce sourcing risks
using different institutional
mechanisms.

Audit system

Independent third-party
certification with annual
surveillance and periodic
recertification

Independent third-party
certification with annual
surveillance and periodic
recertification

Both require continuous
compliance rather than one-time
certification.

Material control
methods

Physical separation and
percentage/credit systems

Physical separation and
percentage/credit systems

Both schemes allow different
material-accounting methods
depending on product
characteristics.

Recognition in
international markets

Frequently specified by
multinational retailers,
global brands and
international NGOs

Widely accepted in
European markets through
recognition of national
certification systems

Market preference depends on
customer requirements rather
than intrinsic superiority.

Forest coverage

Lower global certified area
but strong recognition
among international
buyers

Largest certified forest area
globally due to
endorsement of national
schemes

Coverage and market
recognition represent different
competitive advantages.

Flexibility for national
adaptation Moderate High

PEFC facilitates implementation
within diverse national forestry
systems.

Implementation costs

Audit fees, documentation,
training, supplier
verification, internal
controls

Comparable audit,
documentation and
training costs

Total implementation costs are
driven mainly by organisational
complexity rather than
certification system.

Suitability for SMEs
Higher fixed costs may
limit accessibility; group
certification available

Similar constraints;
national group-certification
schemes often facilitate
participation

Group certification can reduce,
but not eliminate, fixed
compliance costs.

Compatibility with
EUDR

Supported through FSC
Regulatory Module and
risk-assessment framework

Supported through PEFC
Due Diligence System and
EUDR guidance

Neither certificate constitutes
legal proof of EUDR
compliance; both provide
supporting evidence only.

Overall governance
role

Strong emphasis on
globally harmonised
sustainability governance
and stakeholder legitimacy

Strong emphasis on broad
adoption through
nationally adapted
governance structures

Both systems improve
traceability, reduce information
asymmetry and facilitate market
access, while generating
recurring compliance costs.

Both systems permit control approaches based on physical separation and accounting
methods, subject to scheme-specific rules. Certificates are normally issued for multi-year
cycles with annual surveillance. These arrangements create recurring rather than one-off
costs, and the administrative burden increases with the number of suppliers, sites, product
groups, and mixed material streams [21–25].

PEFC integrates a formal Due Diligence System for avoiding material from contro-
versial sources, while FSC addresses unacceptable sources through Controlled Wood and
associated risk-assessment requirements. The systems therefore use different normative
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structures to address comparable legality and sourcing risks. Neither system, however,
automatically satisfies the product-specific geolocation, due-diligence-statement, and risk
obligations imposed by EUDR [22,23,26–29].

Companies holding both certificates must prevent cross-scheme or unsupported claims
and ensure consistency between input records, production calculations, and sales documen-
tation. Dual certification may widen the potential customer base and input pool, but it can
also duplicate audits, procedures, training, and claim-control tasks. For SMEs, the relevant
comparison is therefore the total system cost relative to expected customer demand, not
only the audit fee.

Claims that FSC is universally preferred by multinational companies or that PEFC is in-
herently dominant in Europe should be interpreted cautiously. Recognition is segment- and
buyer-specific. FSC is frequently specified in global retail and brand procurement, whereas
PEFC benefits from broad endorsement of national schemes and extensive European forest
coverage. The evidence supports differentiated market recognition rather than an absolute
ranking [21–25]. The Polish market illustrates the dynamic nature of certification coverage.
FSC-certified forest area fell substantially after several regional directorates discontinued
certification in 2022–2023, but subsequent re-entry increased coverage to more than 3.4
million ha by March 2025. PEFC certification covered approximately 7.25 million ha in
September 2025. The two systems overlap, and coverage figures therefore indicate the
availability of certified forest area under each scheme rather than mutually exclusive market
shares. This volatility is commercially relevant because downstream manufacturers may
retain CoC certification while facing changing access to certified domestic raw material.

3.2. EUDR and the Changing Role of Voluntary Certification

The EU Deforestation Regulation (EUDR) shifts deforestation-free sourcing from a
predominantly voluntary assurance issue to a legal market-access condition. Operators
must demonstrate that relevant products are deforestation-free, that wood products have
not contributed to forest degradation after 31 December 2020, and that production complied
with the legislation of the country of origin. The due-diligence process includes product and
supplier information, plot geolocation, risk assessment, risk mitigation where necessary,
and submission of a due-diligence statement [26–29].

The regulatory effect is distributional. Large firms with established enterprise systems,
geospatial data capacity, dedicated compliance staff, and stable certified suppliers can con-
vert EUDR readiness into a supplier-selection advantage. SMEs, firms using fragmented
supplier networks, and suppliers from higher-risk or data-poor regions face higher adjust-
ment costs and a greater probability of exclusion. Certification can reduce information gaps,
but it cannot transfer legal responsibility away from the regulated operator [22,25,30–33].

FSC has developed an EUDR Regulatory Module and risk-assessment framework,
while PEFC has adapted its due-diligence architecture and supporting guidance. These
tools can reduce duplication by aligning internal procedures, risk documentation, and
data transmission with regulatory requirements. Nevertheless, an FSC or PEFC claim is
supporting evidence rather than a legal safe harbour [27–29].

EUDR may change both trade geography and bargaining relationships. Lead buyers
may consolidate supplier lists around firms capable of transmitting reliable geolocation and
risk data, thereby reducing buyer-side verification costs while shifting data-production costs
upstream. This may strengthen compliant EU suppliers and digitally mature exporters,
but it can also generate trade diversion, leakage, and concentration effects if smaller or
higher-risk suppliers lose access without transition support [30–33].
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4. Structural Conditions of the Polish Wood Products Market
The Polish wood-products market combines concentrated upstream forest manage-

ment with a diverse downstream industrial base. Harvesting, primary processing, panel
production, joinery, packaging, construction products, furniture manufacturing, trade, and
logistics are closely connected. Certification withdrawal, raw-material allocation rules, or
disruption in certified supply can therefore propagate rapidly through the chain [3,34,35].
Figure 2 maps these actors together with certification bodies, EUDR authorities, buyers,
and consumers.

Three structural features shape the Polish case. First, a large share of downstream
activity is B2B and contract-based, so supplier approval and documentation requirements
are economically important. Second, strong price competition limits the ability of proces-
sors to pass audit and data costs to buyers. Third, export dependence exposes firms to
destination-market requirements that may be stricter than those prevailing in local trade.
The EUR 13.6 billion value of furniture exports in 2024 and the concentration of sales in
European markets illustrate this exposure [35].

In this environment, forest-management certification and CoC certification perform
different selective functions. Forest certification affects the domestic pool of eligible raw
material, whereas CoC certification determines whether processors and traders can preserve
and communicate certified claims. For export-oriented firms, the absence of the buyer-
specified scheme may prevent entry to an approved-vendor list even when product quality
and price are competitive. For locally oriented firms, the commercial return may be lower
or more variable [15–17,36].

Buyer requirements differ by product segment, destination, brand policy, and risk
tolerance. The business case for certification is strongest where certification is explicitly
included in contracts, supplier scorecards, public procurement, or long-term sourcing
programmes. It is weakest where customers value the claim but refuse a price premium,
volume commitment, or shared implementation support. Certification profitability must
therefore be assessed against the firm’s actual customer portfolio rather than against generic
reputational benefits [13,37–41].

Table 2 summarises the quantitative conditions of the Polish market. The figures
show extensive forest certification and strong export orientation, but they do not reveal
how certification costs are distributed by firm size. Harmonised Polish statistics linking
company size, certification status, audit expenditure, and export performance are not
currently available; this evidence gap limits causal claims and motivates the firm-level
research agenda proposed in Section 10. Table 3 then translates the governance framework
into stakeholder objectives, benefits, risks, and bargaining leverage.

Table 2. Selected structural and certification indicators for the Polish forest and wood-products market.

Analytical Relevance Reference Year Value Indicator

Large domestic resource base 2023 9,283,800 ha; forest cover
29.6% National forest area

Concentrated public influence
over raw-material governance 2023 Approximately 80.1% Publicly owned forest area

High upstream concentration

Latest harmonised
ownership
breakdown cited in
national standard

Approximately 76.9% of
national forest area

Forest area managed by
State Forests

Substantial but changing
domestic certified-input base 2025 More than 3.4 million ha;

about 37% FSC-certified forest area
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Table 2. Cont.

Analytical Relevance Reference Year Value Indicator

Extensive coverage; overlaps with
FSC September 2025 Approximately 7.25 million

ha; about 78% PEFC-certified forest area

Strong downstream export
exposure 2024 EUR 13.6 billion Furniture export value

Buyer requirements concentrated
in European B2B markets 2024

Germany 27.94%; Czech
Republic 6.31%; France
6.14%

Main furniture export
destinations

Table 3. Stakeholder interests, compliance exposure, and bargaining leverage in certification and
EUDR governance.

Costs, Risks, and Bargaining
Position Benefits Primary Objective Stakeholder

Certification and data-production
costs; bargaining power depends
on resource scarcity and
ownership structure

Recognition of responsible
management; broader
buyer acceptance

Maintain market access
and stable demand

Forest managers and
raw-material suppliers

High fixed cost per unit,
dependence on certified inputs,
limited ability to pass costs
downstream

Supplier qualification;
export access; process
professionalisation

Preserve customers,
margins, and supply
flexibility

Processors and SMEs

May face higher purchase prices
but generally possess strong
supplier-selection and contract
power

Lower verification costs;
standardised claims;
supplier comparability

Reduce reputational
and legal risk while
securing supply

Lead buyers and
retailers

Need consistent audit quality;
procedural complexity can
increase transaction costs

Stable demand for audit
and assurance services

Maintain assurance
credibility and scheme
conformity

Certification bodies and
auditors

Risk of disproportionate SME
burden if guidance, digital tools,
and transition support are
insufficient

Greater transparency and
policy credibility

Protect forests, enforce
EUDR, and maintain
sector stability

Public administration
and competent
authorities

Risk of overinterpreting labels or
accepting green claims beyond
certified scope

Simplified information and
reduced search costs

Purchase products with
credible sustainability
attributes

Consumers and public
procurers

5. Stakeholder Conflicts, Cost Allocation, and Power Asymmetries
5.1. General Governance Mechanisms

Certification and EUDR compliance create a field of interdependent but unequal
interests. Producers seek stable demand and recovery of compliance expenditure; buyers
seek traceability and reputational protection at competitive prices; public authorities seek
environmental integrity and enforceability; certification bodies protect assurance credibility.
Conflict arises when one actor can impose requirements while another bears the associated
fixed cost. The conflict map in Figure 2 and the stakeholder profile in Table 3 make this
asymmetry explicit.

For producers, certification is an investment in market access, customer retention, and
risk reduction. The expected return depends on contractual demand, input availability, and
the possibility of recovering expenditure through price, volume, or relationship stability.
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Partial certification, restricted product scope, or delayed purchasing of certified material
can therefore be rational responses to uncertain demand rather than evidence of opposition
to sustainable development [15,19,20].

For buyers, certification and EUDR-ready data reduce search, verification, and reputa-
tional costs. Lead firms can specify the accepted scheme, digital format, audit evidence,
and delivery conditions. Where many suppliers compete for a limited number of large
buyers, this purchasing power allows compliance costs to be shifted upstream. Relationship
marketing predicts more stable outcomes when requirements are accompanied by trust,
information sharing, volume commitments, and joint problem solving [39,40].

Public administration influences cost distribution through enforcement design, pro-
curement rules, guidance, interoperability standards, and support instruments. A purely
formal increase in requirements can disproportionately burden smaller firms. Conversely,
common data templates, training, group-certification support, and predictable procurement
criteria can convert compliance from an isolated firm cost into shared sectoral infrastruc-
ture [1,7,12].

5.2. Polish B2B and Export-Oriented Supply Chains

In Polish B2B and export-oriented supply chains, four recurrent producer-buyer con-
figurations can be distinguished (Table 4). The scenarios are filtered by three conditions:
whether the customer contract requires a specific claim, whether the producer has stable
access to eligible certified input, and whether the buyer recognises part of the implementa-
tion cost through price, volume, or contract duration. These conditions determine whether
certification operates as an enabling capability or as an unrecovered entry cost.

Table 4. Strategic producer-buyer scenarios in B2B and export-oriented certified supply chains.

Probable Market Effect Buyer Behaviour Producer Behaviour Scenario

Highest relationship stability and
access to demanding export markets

Accepts a price, volume, or
contract-duration adjustment

Full organisational and
raw-material conformity A

Risk of interrupted claims, delayed
delivery, or supplier replacement

Requires full conformity
without supply support

Certified organisation but
unstable access to eligible
material

B

Restricted access to approved vendor
lists and regulated markets

High environmental and
due-diligence sensitivity

No certification or insufficient
EUDR data capability C

Sales remain possible, but strategic
market options and resilience are
weaker

Price and delivery dominate No certification; focus on
price-sensitive local segments D

The most stable configuration combines verified organisational controls, reliable certi-
fied input, and a buyer willing to recognise the added assurance through a higher price
or longer contract. Instability occurs when a supplier holds a certificate but cannot secure
eligible material, or when a buyer demands full conformity without sharing transition
costs. In these cases, the supplier bears the financial risk while the buyer retains the option
to switch suppliers [17,36,39–41].

Firm size changes the outcome. Large exporters can spread audit and digital-system
costs over greater volumes, employ specialist staff, and negotiate directly with certification
bodies and lead buyers. SMEs more often rely on manual data, external consultants,
short contracts, and a limited supplier base. The same rule can therefore professionalise a
large firm while excluding a technically capable smaller supplier. This creates a pathway
from sustainability assurance to market concentration unless cost-sharing or collective
implementation mechanisms are available [12,19,20].
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6. Costs, Benefits, and Risks for Enterprises
Certification profitability must include direct, indirect, recurring, and opportunity

costs. Direct costs include audit fees, training, consultancy, software, and testing of control
procedures. Indirect costs include staff time, supplier verification, production segregation,
claim approval, and management attention. Opportunity costs arise when a firm rejects
cheaper or more flexible material because it cannot support the required claim. These
categories are shown on the input side of Figure 3 [11,12,15,16].

Figure 3. Conceptual pathway from certification and EUDR compliance investment to organisational
capabilities and positive or negative competitiveness outcomes.

Certified-material availability is particularly important in Poland because downstream
CoC capacity can exceed the temporarily available domestic area under a buyer-specified
scheme. A processor may therefore depend on a narrower supplier base, imported material,
or dual certification. During periods of volatile timber prices, maintaining a certified
product line can reduce purchasing flexibility and compress margins [7,15–17].

Demand risk arises when a certificate is treated as a prerequisite but not rewarded
through a price premium, stable volume, or longer contract. The supplier then finances a
buyer’s verification and reputational benefit without a corresponding revenue adjustment.
This risk is acute for SMEs with limited customer portfolios and cash reserves, and it ex-
plains why certification may be retained only for selected products or customers [13,36–38].

Benefits are often defensive rather than immediately visible in accounting data. Cer-
tification may protect an existing customer, reduce the probability of exclusion from a
tender, shorten supplier-qualification procedures, and improve readiness for sustainability
reporting or EUDR. These retention and risk-avoidance effects can be economically material
even when no explicit price premium is observed [39–41].

Certification can also create organisational capabilities: more reliable material ac-
counting, clearer responsibilities, improved supplier records, and stronger internal process
discipline. Figure 3 distinguishes these capabilities from the initial compliance expenditure
and shows that competitiveness depends on whether the firm can convert them into market
access, contract retention, and resilience.

The conversion is moderated by firm size, export intensity, buyer power, digital matu-
rity, and the availability of certified inputs. Large lead firms and established exporters are
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more likely to capture positive returns, while smaller firms may experience margin pressure
and exclusion. Certification should therefore be evaluated as a conditional capability rather
than a universally profitable investment [15–17,36].

7. Certification, Competitiveness, and Trade
Certification affects competitiveness through eligibility, transaction costs, and risk. A

certificate rarely creates advantage on its own, but it may determine whether a supplier
can enter a customer’s qualification process. Commercial success still depends on price,
quality, delivery reliability, innovation, and production capacity. Certification is therefore
best understood as an enabling or excluding condition rather than a stand-alone source of
superior performance [2,18,40–43].

In export-oriented and environmentally sensitive markets, verified claims can reduce
repeated compliance enquiries and facilitate cross-border contracting. For Polish manu-
facturers serving European purchasing networks, this is strategically important because
Germany, the Czech Republic, and France are major destinations for furniture exports [5].
The effect is strongest where buyers use certification consistently across contracts and
supplier scorecards rather than requesting evidence ad hoc.

Certification and EUDR can also produce unintended structural effects. Fixed audit
and data costs may exclude smaller suppliers, while lead buyers consolidate volumes
among firms with advanced digital systems. This can increase traceability and standardis-
ation but reduce supplier diversity and reinforce bargaining asymmetry. Environmental
policy should therefore distinguish between rigorous assurance and unnecessarily duplica-
tive administration [7,12,19,20].

Over the longer term, early investment in traceability can strengthen export resilience
because European markets are moving toward more formalised environmental and due-
diligence requirements. However, resilience at the firm level does not automatically imply
inclusive or environmentally effective governance at the sector level. The distribution of
costs and the credibility of assurance remain decisive [1,34].

The Polish market illustrates the dynamic nature of certification coverage. FSC-
certified forest area fell substantially after several regional directorates discontinued certifi-
cation in 2022–2023, but subsequent re-entry increased coverage to more than 3.4 million
ha by March 2025 [5,14]. PEFC certification covered approximately 7.25 million ha in
September 2025 [44]. The two systems overlap, and coverage figures therefore indicate the
availability of certified forest area under each scheme rather than mutually exclusive market
shares. This volatility is commercially relevant because downstream manufacturers may
retain CoC certification while facing changing access to certified domestic raw material.

Environmental Effectiveness, Greenwashing, and Inclusion Risks

A certification label is evidence that specified management or CoC procedures were
audited; it is not proof that every product has zero environmental impact or that certification
caused all observed improvements. Impact studies show that outcomes depend on baseline
governance, audit quality, enforcement, forest type, and the counterfactual against which
certified performance is assessed [21,22]. Marketing claims that extend beyond the certified
scope, omit the meaning of mixed or controlled inputs, or imply legal EUDR compliance
solely from certification create a greenwashing risk.

Inclusion is equally important. Complex documentation and geolocation requirements
may remove small suppliers from formal supply chains even when their material is legally
and sustainably produced. Group certification, proportionate assurance, shared digital
infrastructure, and buyer support can reduce this risk without lowering environmental
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requirements. Otherwise, private and public sustainability governance may improve
control while simultaneously concentrating market power [12,21,22].

8. Policy and Managerial Directions for the Polish Wood Industry
Improving readiness requires coordinated action because individual SMEs cannot

efficiently create every traceability, training, and interpretation resource independently.
Public procurement can provide a durable demand signal when criteria are clear, scheme-
neutral where legally appropriate, and linked to verified sourcing rather than generic
environmental declarations. The policy instruments are summarised in Table 5 [1,6,7].

Table 5. Instruments for reducing compliance asymmetry in the Polish certification and EUDR context.

Expected Effect Scope of Action Instrument

Stronger incentive to invest and
lower greenwashing risk

Create predictable, transparent
demand

Certification and verified-sourcing
criteria in public procurement

Lower per-firm entry cost without
reducing assurance requirements Spread fixed costs across SMEs Group certification and shared audit

preparation

Less buyer-specific duplication and
lower data-transaction costs

Standardise geolocation, supplier,
and risk data

Common EUDR templates and
interoperable digital tools

Fewer audit errors and faster
implementation

Build internal competence in CoC,
DDS, and risk assessment

Advisory, training, and help-desk
support

More balanced cost allocation and
stronger relationship commitment

Recognise dedicated supplier
investment

Long-term contracts and
buyer–supplier cost sharing

Greater supply continuity and more
predictable certification profitability

Coordinate forest managers, traders,
and processors Certified-material supply planning

Support should prioritise shared capability rather than only reimbursing audit fees.
Relevant instruments include group certification, common EUDR data templates, sectoral
help desks, training for supplier-risk assessment, interoperable geolocation tools, and
temporary implementation finance. These measures lower fixed costs while preserving the
substantive requirements of certification and due diligence [1,12].

Buyer–supplier cooperation is critical. Lead buyers should communicate claim and
EUDR requirements early, avoid buyer-specific duplication where standard data are suf-
ficient, and use longer contracts or cost-sharing where suppliers must make dedicated
investments. Joint planning of certified-material volumes can reduce shortages and prevent
a formal certificate from becoming commercially unusable [39,40].

Certification bodies and public authorities should distinguish clearly among forest-
management certification, CoC certification, certified product claims, Controlled Wood
or controlled sources, and EUDR legal compliance. This terminology reduces the risk
that firms or consumers overinterpret a label and supports a more neutral academic and
managerial assessment of certification [13,21–29].

At the company level, certification should be integrated with customer segmentation,
purchasing strategy, digital traceability, and contract management. Before implementation,
a firm should estimate scheme-specific demand, eligible material availability, fixed and
recurring costs, buyer willingness to share costs, and the consequences of non-certification.
Table 5 links each recommended instrument to the specific market failure or cost asymmetry
it is intended to address [36,41–43,45].
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9. EUDR as an Anti-Deforestation Instrument and Its Implications for the
Wood Sector

Regulation (EU) 2023/1115 is a central element of EU policy to reduce deforestation
and forest degradation associated with consumption and trade. It complements the 2019
Communication on forests, the European Green Deal, the EU Biodiversity Strategy for
2030, and the Farm to Fork Strategy [26,46–48]. For wood-sector firms, its significance
lies not only in environmental objectives but also in the creation of a mandatory data and
risk-governance architecture.

Deforestation is a systemic global problem linked to climate change, biodiversity loss,
agricultural expansion, and international demand. Approximately 10% of global forest
area was lost over the last three decades [28,49]. EUDR seeks to reduce the EU contribution
to this pressure, but its effectiveness will depend on enforcement, risk benchmarking, data
quality, and whether trade is redirected rather than transformed [30–33].

Operators placing relevant products on the EU market or exporting them must col-
lect product, quantity, supplier, country-of-production, and plot-geolocation information;
assess deforestation, degradation, and legality risk; mitigate non-negligible risk; and sub-
mit a due-diligence statement. Competent authorities are responsible for controls and
enforcement [26–28]. These obligations apply to products and transactions, not merely to
the possession of a certification label.

The Regulation entered into force on 29 June 2023, and its application dates were
subsequently amended. Large and medium-sized operators, together with micro and small
operators already covered by the EU Timber Regulation, are required to comply from
30 December 2026. Most other micro and small operators are required to comply from
30 June 2027 [27,28]. The transition period should be used to test data interoperability and
supplier communication rather than treated solely as a postponement.

FSC and PEFC systems can support implementation by providing audited supplier
controls, material accounting, risk procedures, and structured information exchange. FSC’s
Regulatory Module and PEFC’s due-diligence architecture may reduce duplication, but
neither creates automatic legal conformity. The operator must still evaluate whether the
product-specific information and risk conclusion satisfy EUDR [27–29,50–53].

The distributional effects are uneven. Large exporters with integrated enterprise
systems and established certified suppliers may benefit through faster qualification, lower
marginal data costs, and the ability to consolidate supplier networks. SMEs and upstream
suppliers with fragmented plots, manual records, or weak negotiating power may face
higher per-transaction costs and delayed market access. Lead buyers may also gain bargain-
ing power by defining accepted data formats and excluding suppliers unable to respond.
Effective implementation therefore requires proportionate guidance, interoperable sys-
tems, and safeguards against unnecessary duplication while maintaining environmental
integrity [30–33,44,52–55].

10. Limitations and Future Research
This study has five principal limitations. First, it is a structured narrative review and

does not claim exhaustive systematic coverage or calculate pooled causal effects. Second,
the evidence base combines heterogeneous case studies, trade analyses, standards, and
regulatory documents. Third, Polish certification-area statistics are dynamic and FSC
and PEFC areas overlap, preventing interpretation as mutually exclusive market shares.
Fourth, harmonised firm-level data on certification costs, certified production shares, price
premiums, and SME export performance are unavailable. Fifth, EUDR implementation is
still evolving, so some organisational effects remain prospective.
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Future research should therefore combine a representative survey of Polish wood-
sector firms with firm-level certification and export data; compare certified and non-
certified SMEs; measure direct and indirect compliance costs; examine buyer–supplier
contract clauses and cost sharing; and conduct longitudinal analysis before and after EUDR
application. Particular attention should be paid to whether digital traceability increases
inclusion through shared infrastructure or accelerates supplier concentration.

11. Conclusions
The review asked how FSC and PEFC certification and EUDR requirements influ-

ence competitiveness and the distribution of compliance costs in Polish B2B and export-
oriented wood-product supply chains. The evidence indicates that these instruments
operate through four linked mechanisms: reduction of information asymmetry, supplier
qualification and market access, allocation of fixed and recurring compliance costs, and
changes in bargaining power.

The main finding is conditional rather than universal. Certification and EUDR readi-
ness can strengthen credibility, traceability, contract retention, and export resilience when
firms possess stable certified inputs, digital capability, and customers that provide clear
demand or share adaptation costs. The same requirements can create margin pressure
and exclusion for SMEs when fixed costs are high, eligible material is uncertain, and lead
buyers transfer compliance duties upstream without contractual compensation.

The theoretical contribution is the integration of private certification, mandatory
regulation, conflict analysis, and relationship marketing into one supply-chain governance
framework. This framework explains why environmental assurance can simultaneously
reduce buyer risk and intensify supplier dependence, and why firm size, export orientation,
digital maturity, and buyer power moderate competitiveness outcomes.

For policy and practice, Poland should prioritise group certification, common EUDR
data standards, shared digital tools, advisory support, predictable public procurement,
certified-material planning, and longer buyer–supplier contracts with explicit cost-sharing
provisions. These measures can protect environmental integrity while reducing unnecessary
duplication and SME exclusion.

The conclusions remain subject to the evidence limitations identified in Section 10.
Firm-level quantitative research is required to test the proposed pathways, estimate the
economic effects of certification and EUDR, and determine whether the evolving gover-
nance system broadens sustainable market participation or reinforces concentration among
dominant firms.
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