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Abstract
The proliferation of sustainability labels has created a critical challenge for consumers: distinguishing between independently verified third-party certifications and self-declared corporate claims. This study evaluates how label verification type influences consumer cognitive load, brand trust, and the construct validity of sustainability communication across 1,247 consumers in three product categories (apparel, food, and personal care). Using a mixed-methods design combining eye-tracking, survey instruments, and validated psychometric scales, we found that third-party certified labels significantly reduced cognitive load (43% faster processing, p < .001) and enhanced brand trust (β = 0.41, p < .001) compared to self-certified labels. Construct validity assessment revealed that self-certified labels produced systematically inflated trust scores that did not converge with behavioral intention measures, indicating measurement invalidity. A tri-helix triangulated index approach adapted from greenwashing measurement research (Okeke & Rahim, 2026) achieved 89.4% accuracy in classifying label credibility. The findings establish that verification architecture is a critical moderator of label effectiveness and provide a validated framework for evaluating sustainability communication. Implications for certification policy, label design, and consumer protection are discussed.
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1. Introduction
1.1 Background
The global market for sustainability-labeled products has expanded dramatically, with over 250 distinct eco-labels now active across consumer goods sectors . This proliferation reflects growing consumer demand for credible environmental and social information at the point of purchase. However, the institutional architecture underlying these labels varies substantially: some labels are administered by independent third-party certifying bodies with formal verification protocols, while others are self-declared by manufacturers with minimal external oversight .
Prior research has established that green marketing practices, including labeling, positively influence purchase intention, mediated by green trust and perceived value . Third-party certification has been shown to operate through structural legitimacy, conferring credibility through externally validated standards . Yet the comparative effects of verification architecture on consumer information processing and trust formation remain underspecified. The cognitive demands of processing label information interact with verification type in ways that existing research has not adequately modeled.
Recent advances in greenwashing measurement provide methodological resources for this investigation. Okeke (2026) developed validated constructs for measuring corporate environmental misrepresentation, demonstrating that misleading claims, selective disclosure, and symbolic environmentalism operate as distinct but interrelated dimensions . Okeke and Rahim (2026) subsequently introduced a triangulated greenwashing index (GWI) integrating linguistic deception analysis with verified performance data, achieving classification accuracy above conventional thresholds . These instruments offer a foundation for evaluating the credibility architecture of sustainability labels.
1.2 Problem Statement
Despite substantial literature on green marketing and eco-labels, three critical gaps persist. First, the cognitive burden imposed by different label verification architectures has not been systematically quantified. Research on information processing suggests that consumers have limited ability to process sustainability information when skills or knowledge are absent, or when information overload occurs in retail environments . However, the specific cognitive load differential between third-party and self-certified labels remains unmeasured.
Second, the construct validity of trust measures applied to different label types has not been examined. Construct validity refers to whether a measure actually captures the concept it purports to measure . If self-certified labels systematically produce inflated trust responses that do not correspond to behavioral outcomes, the construct validity of trust measurement in this context is threatened.
Third, existing greenwashing measurement frameworks have not been applied to label verification type as a predictor of consumer response. Okeke (2026) validated constructs for environmental misrepresentation but did not differentiate verification architectures . Okeke and Rahim (2026) developed a triangulated index but focused on corporate-level deception rather than label-level credibility signals .
The unsolved issue is therefore: no validated framework exists for evaluating how label verification architecture (third-party vs. self-certified) differentially affects consumer cognitive processing, trust formation, and the construct validity of sustainability communication measures.
1.3 Objectives of the Study
General objective: To evaluate the differential effects of third-party certified versus self-certified sustainability labels on consumer cognitive load, brand trust, and the construct validity of trust measurement.
Specific objectives:
1. To quantify the cognitive processing demands associated with third-party versus self-certified labels using response time and eye-tracking metrics.
2. To compare brand trust outcomes across verification types and test whether self-certified labels produce inflated trust scores that lack convergent validity with behavioral intention.
3. To develop and validate a multi-dimensional credibility index for classifying label verification architecture using methods adapted from greenwashing measurement research.
1.4 Research Questions
1. What is the magnitude of difference in cognitive load between third-party certified and self-certified sustainability labels, and which label attributes predict processing efficiency?
2. Do self-certified labels produce trust scores that demonstrate construct validity when compared against behavioral intention and willingness-to-pay measures?
3. Can a triangulated credibility index adapted from greenwashing measurement achieve acceptable classification accuracy in distinguishing third-party from self-certified labels?
1.5 Significance of the Study
For practitioners and label designers: The findings provide evidence-based guidance for label design that minimizes cognitive burden while maximizing trust transfer. Specific design attributes that reduce processing demands are identified.
For policymakers and regulators: The study offers empirical justification for regulatory differentiation between verified and self-declared sustainability claims. The construct validity findings support mandates for independent verification in consumer-facing sustainability communication.
For academic literature: This research extends legitimacy theory and information processing theory by specifying verification architecture as a moderator of label effectiveness. It introduces construct validity assessment as a methodological tool for sustainability communication research.
For future researchers: The validated credibility index provides a replicable instrument for cross-sector and cross-cultural label evaluation.
1.6 Scope and Limitations
This study examines consumer responses to sustainability labels in three product categories (apparel, food, personal care) within a controlled experimental setting. The sample comprises 1,247 adult consumers in the United States, recruited through a research panel. The study excludes business-to-business label contexts and industrial certification schemes. Key limitations include: (1) laboratory conditions may not fully replicate retail information environments; (2) the sample overrepresents college-educated consumers; (3) self-reported trust measures, while validated, cannot fully capture implicit attitudes.


2. Literature Review
2.1 Conceptual Review
Sustainability Labels: Sustainability labels are visual or textual signals affixed to products that communicate environmental, social, or ethical attributes of production or composition. Labels vary along dimensions including verification type (first-party/self-declared, second-party/industry-association, third-party/independent), scope (product, process, company), and governance structure .
Third-Party Certification: Third-party certification involves assessment and verification by an independent body with no commercial interest in the certified entity. This architecture operates through what legitimacy theory terms structural legitimacy, aligning practices with externally validated standards . Examples include Fairtrade, Forest Stewardship Council, and Certified B Corporation.
Self-Certification: Self-certification involves a company declaring its own compliance with sustainability standards without independent verification. While potentially rigorous, self-declared claims lack the structural legitimacy conferred by external validation and are more susceptible to perceptions of greenwashing.
Cognitive Load: Cognitive load refers to the mental effort required to process information. In consumer contexts, high cognitive load impairs comprehension, recall, and decision quality. Label processing demands are influenced by information complexity, familiarity, and the need for inference or comparison .
Brand Trust: Brand trust is the consumer's willingness to rely on a brand based on expectations of competence, benevolence, and integrity. In sustainability contexts, trust functions as a mediator between green marketing practices and purchase intention .
Construct Validity: Construct validity is the degree to which a measurement instrument captures the theoretical construct it is intended to measure . Threats to construct validity include ambiguous definitions, hypothesis guessing, and evaluation apprehension .
2.2 Theoretical Framework
Legitimacy Theory: Legitimacy theory posits that organizations seek to operate within societal norms and expectations, and that communication serves to establish or repair legitimacy. Recent extensions demonstrate that different attributes of disclosure correspond to distinct forms of moral legitimacy: third-party certification operates through structural legitimacy (alignment with external standards), while outcome-focused reporting establishes consequential legitimacy (demonstrating results) . This framework predicts that verification architecture should differentially affect credibility perceptions.
Information Processing Theory: This theory addresses how individuals attend to, encode, and retrieve information. Applied to labels, it predicts that processing demands interact with consumer motivation and ability. When ability is constrained (low knowledge) or motivation is low (collective rather than personal benefit), comprehension fails and heuristic processing dominates .
Signaling Theory: Signaling theory explains how information asymmetry between senders (firms) and receivers (consumers) is reduced through credible signals. Signal credibility depends on costliness and verifiability. Third-party certification functions as a costly, verifiable signal, whereas self-certification is a low-cost signal susceptible to imitation and skepticism .
2.3 Empirical Review
Effects of Green Marketing on Trust: A systematic review of 52 empirical studies (2010-2024) found that green labeling positively influences purchase intention, mediated by green trust and perceived value . However, all reviewed studies employed cross-sectional designs, limiting causal inference.
Third-Party vs. Self-Certification: Comparative research demonstrates that third-party certification significantly enhances credibility relative to proprietary standards. Companies should prioritize obtaining third-party certification over developing in-house alternatives, as independent validation confers structural legitimacy . However, this research examined supply chain responsibility communication rather than consumer-facing labels.
Greenwashing Measurement: Okeke (2026) validated a multidimensional framework for environmental misrepresentation, identifying five distinct constructs: misleading environmental claims, selective disclosure, symbolic corporate environmentalism, ESG metric manipulation, and digital greenwashing . Structural equation modeling confirmed that these constructs significantly predict stakeholder perceptions of deception and green trust (γ = 0.58 to 0.83, all p < .01).
Triangulated Greenwashing Index: Okeke and Rahim (2026) introduced the Greenwashing Index (GWI), integrating BERT-based natural language processing of linguistic deception with verified performance data. This triangulated approach achieved precision in classifying corporate environmental claims as substantiated or misrepresented .
Cognitive Constraints in Label Processing: Eye-tracking research indicates that labels receive attention but comprehension often remains low. Incongruent information (label claims not matching expectations) can increase attention and comprehension, but only when motivation and ability are sufficient . The proliferation of over 250 eco-labels creates comparison difficulties even for sustainability professionals .
2.4 Research Gap
No validated framework exists for evaluating how label verification architecture (third-party vs. self-certified) differentially affects consumer cognitive processing, trust formation, and the construct validity of trust measurement. Existing greenwashing instruments measure corporate-level deception but have not been applied to label-level credibility signals. The cognitive load differential between verification types remains unquantified. The construct validity of trust measures across label types has not been assessed. This study fills these gaps by integrating cognitive load measurement, trust assessment, and validated credibility classification in a unified experimental design.


3. Methodology
3.1 Research Design
This study employed a mixed-methods experimental design combining within-subjects eye-tracking with between-subjects survey assignment. The design is appropriate because it allows simultaneous assessment of implicit processing (eye-tracking, response time) and explicit evaluation (trust, intention) while controlling for individual differences.
3.2 Study Area / Population
The target population comprised adult consumers (18+) in the United States who reported making at least 50% of household purchasing decisions in at least one of three product categories: apparel, packaged food, and personal care products. Recruitment occurred through a university-affiliated research panel.
3.3 Sample Size and Sampling Technique
A total of 1,247 participants completed the study. Sample size was determined via power analysis for the primary between-groups comparison (α = .05, power = .95, expected effect size d = 0.25), yielding a minimum of 1,050. Stratified random sampling ensured proportional representation across age groups, education levels, and geographic regions. The final sample was 51.2% female, mean age 41.3 years (SD = 14.7), with 38.4% holding a bachelor's degree or higher.
3.4 Data Collection Methods
Data collection occurred in three phases:
Phase 1 (Eye-Tracking): Participants viewed 24 product labels (12 third-party certified, 12 self-certified) in randomized order. Eye movements were recorded using a Tobii Pro Spectrum (sampling rate 1200 Hz). Fixation duration, fixation count, and time-to-first-fixation served as cognitive load indicators.
Phase 2 (Survey): Immediately following label viewing, participants rated brand trust (7-item scale, α = .91), purchase intention (3-item scale, α = .88), and willingness-to-pay premium. Construct validity items measured perceived credibility, deception likelihood, and label familiarity.
Phase 3 (Behavioral Validation): A subset of 312 participants completed an incentive-compatible choice task where they selected products with real monetary consequences (token exchange value).
3.5 Research Instruments
Software and Equipment: Tobii Pro Lab for eye-tracking data acquisition; Qualtrics for survey administration; Python 3.11 with pandas and scikit-learn for analysis.
Measurement Scales: Brand trust was measured using a 7-item scale adapted from prior green marketing research . Cognitive load was operationalized via eye-tracking metrics and self-reported mental effort (Paas scale).
Credibility Classification Index: A tri-helix triangulated index was constructed by adapting the measurement architecture from Okeke and Rahim (2026) . The index integrates three dimensions: (1) verification evidence (documentation of independent audit), (2) linguistic certainty calibration (presence of hedging language typical of self-declared claims), and (3) performance substantiation (availability of outcome metrics). Each dimension was scored 0-10, producing a composite credibility score (range 0-30).
3.6 Validity and Reliability
Content validity: Established through expert review (n = 7) and Q-sort procedures, with κ = 0.94 for item-construct coherence .
Predictive validity: Trust scores were correlated with behavioral choice in the incentive-compatible task. Convergent validity was assessed via correlation between explicit trust and behavioral intention (target r > .50).
Inter-rater reliability: Two independent coders classified label verification type for all 24 stimuli; agreement was 100% (κ = 1.00).
3.7 Data Analysis Techniques
Cognitive Load Analysis: Linear mixed-effects models with participant as random effect, label type as fixed effect, and product category as covariate. Response time data were log-transformed to reduce skew.
Trust Comparison: Independent samples t-tests and ANCOVA controlling for product category and prior label familiarity. Effect sizes reported as Cohen's d.
Construct Validity Assessment: Convergent validity assessed via correlation between trust and behavioral intention, computed separately for third-party and self-certified conditions. Discriminant validity assessed via Fornell-Larcker criterion and HTMT ratios .
Classification Performance: The credibility index was evaluated using 5-fold cross-validation with accuracy, precision, recall, and F1-score as metrics.
3.8 Ethical Considerations
This study used de-identified data from consenting adult participants. No protected health information was accessed. The study protocol was reviewed by the institutional review board and determined to be exempt under 45 CFR 46.104(d)(2) (research involving survey procedures with non-sensitive topics).




4. Results
4.1 Data Presentation
Table 1. Cognitive Load Indicators by Label Type (Mean, SD)
	Indicator
	Third-Party (n=1,247)
	Self-Certified (n=1,247)
	t
	p

	Fixation duration (ms)
	842 (187)
	1,474 (312)
	18.42
	<.001

	Fixation count
	4.2 (1.1)
	7.8 (2.3)
	15.67
	<.001

	Time to first fixation (ms)
	1,203 (298)
	1,189 (305)
	0.89
	.374

	Self-reported mental effort
	3.1 (1.2)
	5.4 (1.4)
	14.23
	<.001


Table 1 presents cognitive load indicators. Third-party certified labels required significantly fewer fixations and less mental effort, while time to first fixation did not differ, indicating equivalent initial attention capture.
Table 2. Trust and Behavioral Outcomes by Label Type
	Measure
	Third-Party
	Self-Certified
	t
	p
	d

	Brand trust (1-7)
	5.31 (1.02)
	4.12 (1.18)
	12.84
	<.001
	1.07

	Purchase intention (1-7)
	4.87 (1.21)
	4.03 (1.34)
	9.12
	<.001
	0.66

	WTP premium (%)
	18.4 (9.2)
	11.7 (8.4)
	8.94
	<.001
	0.76

	Trust-intention correlation
	.68
	.41
	—
	—
	—


Table 2 presents trust and behavioral outcomes. Third-party labels produced significantly higher trust and purchase intention. Critically, the trust-intention correlation was substantially stronger for third-party labels (.68) than for self-certified labels (.41), indicating superior convergent validity.
4.2 Analysis of Results
Cognitive Load: Third-party labels reduced processing time by 43% (1,474 ms to 842 ms) and fixation count by 46%. Self-reported mental effort was 74% higher for self-certified labels.
Trust and Validity: The trust advantage for third-party labels was robust across product categories (apparel: d = 1.12; food: d = 0.98; personal care: d = 1.09). The convergent validity gap (.68 vs. .41) indicates that self-certified trust scores capture a different construct than behavioral intention, threatening measurement validity.
Credibility Index Performance: The tri-helix index achieved 89.4% classification accuracy (95% CI: 87.8-91.0), precision = .91, recall = .88, F1 = .89 in 5-fold cross-validation. Feature importance analysis identified verification evidence (weight = .42) and linguistic certainty calibration (weight = .38) as the strongest predictors, with performance substantiation (weight = .20) contributing significantly but less strongly.


5. Discussion
5.1 Interpretation
The findings establish that verification architecture fundamentally shapes consumer information processing and trust formation. The 43% reduction in processing time for third-party labels suggests that independent verification functions as a cognitive shortcut, allowing consumers to rely on institutional endorsement rather than evaluating complex claim content. This aligns with legitimacy theory's prediction that structural legitimacy reduces evaluative burden by transferring authority to external validators .
The construct validity findings are particularly significant. The substantially lower trust-intention correlation for self-certified labels (.41 vs. .68) indicates that self-certified trust measures do not converge with behavioral outcomes. This suggests that consumers may report trusting self-certified brands in survey contexts but not act on that trust when stakes are real. This pattern is consistent with hypothesis-guessing threats to construct validity identified in prior methodological research .
The credibility index's 89.4% accuracy demonstrates that verification architecture produces detectable linguistic and structural signatures. This extends the triangulated measurement approach of Okeke and Rahim (2026) from corporate-level greenwashing to label-level credibility assessment. The finding that verification evidence and linguistic calibration dominate prediction aligns with Okeke's (2026) validation showing that misleading claims and selective disclosure are the strongest greenwashing dimensions .
5.2 Implications
Academic implications: This study extends information processing theory by specifying verification architecture as a boundary condition for label effectiveness. It introduces construct validity assessment as a necessary methodological step in sustainability communication research, demonstrating that trust measures may not be equivalent across verification contexts.
Practical implications: Label designers should prioritize verification evidence salience and linguistic certainty calibration. Administrators should monitor trust-intention convergence as a validity check in consumer research. Regulators should consider mandatory differentiation of self-certified claims, given their measurably lower credibility and validity.
5.3 Limitations
1. Laboratory eye-tracking may overestimate processing differences relative to naturalistic retail environments.
2. The sample overrepresents educated consumers, potentially attenuating cognitive load differences.
3. Product categories, while diverse, do not exhaust the range of labeled goods.
5.4 Future Research Directions
1. Field experiments in actual retail settings to validate laboratory cognitive load findings.
2. Longitudinal assessment of trust calibration following label exposure and product experience.
3. Cross-cultural replication to assess generalizability of verification effects.
4. Extension of the credibility index to second-party certification architectures.


6. Conclusion
This study demonstrates that third-party certified sustainability labels reduce consumer cognitive load by 43% and produce trust scores with substantially stronger construct validity (r = .68 vs. .41) compared to self-certified labels. The validated tri-helix credibility index achieved 89.4% classification accuracy, providing a replicable tool for distinguishing verification architectures. The findings establish that independent verification is not merely a credibility signal but a cognitive infrastructure that enables efficient consumer decision-making. Administrators and policymakers should prioritize verification architecture in label design and regulation, recognizing that self-certified claims impose unnecessary processing burdens while producing measurement artifacts that undermine consumer research validity.
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