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Abstract: This study examines how smart
contracts reduce information asymmetry and
improve performance in Chinese air cargo
logistics companies by mediating forecasting
inaccuracies. Using online surveys from 11 firms,
it highlights smart contracts’ role in enhancing
efficiency, forecasting accuracy, and stakeholder
collaboration. While limited to China, the
findings offer a practical framework for digital
innovation adoption. Future research should
expand geographically and across sectors to
validate and extend these insights.
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1. Introduction

Strategic planning in logistics directly impacts enterprise competitiveness. In

2019, global air cargo turnover reached 225.01 billion tonne-kilometers, with the
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Asia-Pacific region accounting for 38%, outpacing Europe (24%) and North America
(20%) (Xu, 2023). The rise of e-commerce and pharmaceutical supply chains
continues to drive air logistics growth (Xu & Wu, 2021). However, Chinese air
transport firms face persistent forecasting biases due to unreliable data, fragmented
supply networks, and volatile market conditions (Deng, 2022; Simchi-Levi et al.,
2020). These challenges result in poor capacity planning, rising costs, and customer
dissatisfaction.

This study contributes theoretically by integrating blockchain-based trust
mechanisms into information symmetry theory and applying Transaction Cost
Economics (TCE) to analyze cost-performance links. Methodologically, it introduces
a three-dimensional model addressing data reliability, collaboration, and equipment
heterogeneity, offering new insights into performance prediction in China’s air

logistics sector (Li et al., 2023).

2. Literature Review

2.1. Induvial Performance

Within organizational behavior research, individual employee efficacy is central
to human resource management (HRM), directly influencing organizational
productivity (Peng et al., 2025). Recent studies emphasize a three-dimensional
“motivation—competency—environment” model to explain factors affecting task
performance, occupational commitment, and role satisfaction (Johnson & Huang,
2020). Under strategic HRM, efficacy systems are essential in aligning employee
behavior with organizational strategy (Brown & Johnson, 2021).

Motivational Activation Theory shows that intrinsically driven employees
contribute 23%-37% to organizational efficacy through enhanced citizenship
behaviors (Johnson et al., 2022). Based on Self-Determination and Expectancy-Value
Theories, this study proposes a dual-path motivation model-—autonomy support and

value cognition—to inform incentive strategies (Adenigbo et al., 2023).

2.2. Data Cost Information Asymmetry
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In aviation logistics strategic management, weak data governance significantly
limits predictive model effectiveness. This stems from three key issues in China’s
logistics ecosystem: complex multi-tier outsourcing networks, transparency gaps at
air-land interfaces, and the lack of standardized supplier evaluation systems (Cheng et
al., 2019). These factors create a “data fog,” obstructing access to real-time and
reliable data.

Inter-organizational barriers further worsen the problem. Although the SCOR
model requires data interoperability, system incompatibilities and confidentiality
concerns lead to a “data Babel” effect, increasing information entropy and causing
covariate shifts that undermine model accuracy (Gao et al., 2020).

HI1: Smart contracts demonstrate a positive mediating relationship between data

cost information asymmetry and air cargo logistics firm performance.

2.3. Suppliers Cost Information Asymmetry

In aviation logistics cost control, supplier-side information asymmetry poses a
major governance challenge, undermining value chain restructuring. Two key
behaviors contribute to this: cost concealment, where suppliers obscure fixed and
variable cost data—reducing procurement cost visibility by 37%—42% (Li, 2024); and
price discrimination, leading to procurement price dispersion with a 19.6% standard
deviation (Xu, 2023). Together, these create a “cost identification—bargaining power”
trap.

From a Transaction Cost Economics (TCE) view, this asymmetry affects
performance through hidden costs (e.g., transportation and warehousing account for
40% of operations), reduced bargaining power (BPI drops by 0.32), and market share
erosion—each 1% increase in unit logistics cost leads to a 0.67% market share loss
(Hava, 2022). Cao et al. (2018) found that a one-point rise in the Supplier Information
Asymmetry Index cuts supply chain NPV by $2.3 million.

H2: Smart contract demonstrates positive mediating relationship between

suppliers cost information asymmetry and air cargo logistics companies’ performance.

2.4. Equipment Cost Information Asymmetry

In aviation logistics equipment asset allocation, total lifecycle cost (TLCC)

information asymmetry is a major barrier, leading to systematic errors in cost
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prediction. This stems from the “gray box effect” of hidden costs—such as
maintenance, obsolescence, and energy efficiency decline—causing a 39%
misjudgment rate in equipment renewal and increasing bullwhip effect intensity by
28% (Zhang, 2024).

According to supply chain conflict theory, distorted cost data triggers governance
crises, including contract disputes and delayed strategic investments. Such issues
extend freight forwarding cycles by 14.7 days, reduce customer retention by 22%,
delay equipment upgrades by up to two years, and raise unit handling costs by
13%—19% (Merkert, 2024).

H3: Smart contract demonstrates positive mediating relationship between
equipment cost information asymmetry and air cargo logistics companies’

performance.

2.5. Neural network predicts

In intelligent logistics strategic management, deep learning (DL) technologies
have shown clear advantages in demand forecasting and supply chain optimization.
CRHNN-based models reduce aviation freight forecasting errors from +18.7% to
+6.3% (Zhang, 2024), while LSTM-driven safety inventory models improve turnover
by 34% and cut holding costs by 21%. Deep neural networks also raise forecasting
accuracy to 93.7%, leading to a 27% reduction in inventory costs, 19% improvement

in order fulfillment, and 23% shorter delivery cycles

2.6. Research Framework

Based on the literature review above, here the author demonstrates the research
framework in Figure 1 as follows.
Figure 1

Research Framework

Data Cost Information
Asymmetry

Suppliers Cost Information Logistics
Asymmetry 1 Smart Contract —> Companies

Performance

Equipment Cost
Information Asymmetry
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3. Research Methodology

This study used a quantitative methodology (Karunathilake & Fernando, 2024).
The questionnaires were delivered to participants via online platform WenJuanXing in
this study. A non-probability sampling method was employed (Poleshkina, 2021). The
main population of this study consisted of 11 Air Cargo Logistics Companies in China,
and the target respondents are primary stuffs in administration department with 557
individuals (China Industry Research Report., 2023). The target population is
representative of the target population because it consists of individuals with the same
features, nature, and sample size as the overall sample or population selected for the
study.The required sample size was computed using the Krejcie and Morgan (1970)
table based on the population of 238 participants based on simple random sampling
technology (Krejcie and Morgan, 1970). This study chooses Smart PLS-3 as the
statistics tools to detect the mediating relationship between inaccurate forecasting
(equipment cost information asymmetry, suppliers cost information asymmetry and

equipment cost information asymmetry) and air cargo logistics companies’

performance.
4. Results
Table 1
Demographic information analysis
Demographic information Frequency Percent
Male 142 0.60
Gender
Female 96 0.40
25-34yearsold 141 0.59
Age 35-44yearsold 79 0.33
45-54yearsold 10 0.04
55yearsoldabove 8 0.03
Secondary school 46 0.19
Education Level Diploma 180 0.76

Bachelor 10 0.04
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Master 2 0.01
Doctor 0 0.00
Department Primary Stuff 238 100.0

The demographic data of the respondents (Table 1) shows that there are 142
males (60%) and 96 females (40%), with a relatively high proportion of males. Age
distribution: The majority were aged 25-34 (141 people, 59%), followed by those
aged 35-44 (79 people, 33%), 10 people aged 45-54 (4%), and 8 people aged 55 and
above (3%). Educational attainment: The largest number of diploma holders (180,
76%), 46 with secondary school education (19%), 10 with bachelor’s degrees (4%), 2
with master’s degrees (1%), and no doctoral degree holders. All 238 respondents were
junior staff.

Table 2
Construct Reliability and Validity analysis

Cronbach’s rho Composite = Average Variance Extracted
Alpha A Reliability (AVE)
Air C logisti 0.80
ir Cargo logistics company 0.840 0.876 0.587
performance 2
. i 0.81
Data cost information asymmetry 0.798 0 0.861 0.554
Equipment cost information 0.81
0.766 0.838 0.516
asymmetry 1
0.85
Smart contract 0.842 7 0.889 0.618
Suppliers cost information 0.87
0.876 0.910 0.669
asymmetry 8

The construct “air cargo logistics company in Table 2 performance” shows
strong reliability with Cronbach’s alpha of 0.840, rho a and composite reliability
above 0.7, and AVE of 0.587. “Data cost information asymmetry” has good
consistency (alpha 0.798) and reliability, with AVE 0.554. “Equipment cost
information asymmetry” demonstrates acceptable reliability (alpha 0.766) and AVE
0.516. The “smart contract” construct shows strong reliability (alpha 0.842) and AVE
0.618. Lastly, “suppliers cost information asymmetry” exhibits the highest reliability
(alpha 0.876) with AVE 0.669.

Table 3

Discriminant Validity analysis - Fornell-Larcker Criterion
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Air Cargo logistics  Data cost Equipment cost Smart Suppliers cost

company information information  contra  information
performance asymmetry asymmetry ct asymmetry
Air Cargo logistics
company 0.766
performance
Data cost
information 0.097 0.744
asymmetry
Equipment cost
information 0.002 0.675 0.718
asymmetry
Smart contract 0.165 0.756 0.757 0.786
Suppliers cost
information 0.016 0.715 0.765 0.779 0.818
asymmetry

Table 3 uses the Fornell-Larcker criterion to confirm discriminant validity by
comparing AVE square roots with inter-construct correlations. As shown, all
constructs’ AVE square roots (bold diagonal) exceed their correlation coefficients,
meeting validity standards. Specifically, Intelligent Contract Technology Adoption
(0.766), Information Asymmetry Reduction (0.744), and Logistics Performance
Improvement (0.818) demonstrate adequate discriminant validity (Fornell & Larcker,
1981).

Table 4

R square analysis

R Square R Square Adjusted
Air Cargo logistics company performance 0.027 0.024
Smart contract 0.719 0.717

From Table 4, the perspective of model explanatory power, the coefficient of
determination (R2=0.027) for the Air Cargo Logistics Company Performance
(ACLCP) construct indicates limited predictive capacity, with the model explaining
only 2.7% of the total variance. The R-squared value of 0.719 indicates that
approximately 71.9% of the variance in the “Smart contract” construct is explained by
the predictor variables in the model.

Table 5
Specific Indirect Effects analysis
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Original Sample Standard T Statistics P
Sample Mean Deviation (JO/STDEV Val

(@)} ™M) (STDEV) D ues

Suppliers cost information asymmetry -> Smart 0.0

contract -> Air Cargo logistics company 0.054  0.060 0.019 2.795 05
performance

Data cost information asymmetry -> Smart 0.0

contract -> Air Cargo logistics company 0.055 0.062 0.020 2.801 05
performance

Equipment cost information asymmetry -> Smart 0.0

contract -> Air Cargo logistics company 0.047  0.054 0.017 2.695 07

performance

Form the Table 5, the t statistics value of 2.795 indicates that the relationship
between “suppliers cost information asymmetry” and “smart contract” has a
significant impact on “air cargo logistics company performance.” the p value of 0.005
suggests that this relationship is statistically significant at a predetermined
significance level (e.g., 0.05). The t statistics value of 2.801 indicates that the
relationship between “data cost information asymmetry” and “smart contract” has a
significant impact on “air cargo logistics company performance.” the p value of 0.005
suggests that this relationship is statistically significant. The t statistics value of 2.695
indicates that the relationship between “equipment cost information asymmetry” and
“smart contract” has a significant impact on “air cargo logistics company
performance.” the p value of 0.007 suggests that this relationship is statistically

significant.

5. Discussion

The data reveals significant positive relationships between cost information
asymmetry—data cost, supplier cost, and equipment cost—and air cargo logistics
company performance (T-values: 2.801, 2.795, 2.695; p-values < 0.01). Increased
asymmetry negatively impacts operational efficiency. Smart contracts improve data
transparency and trust through mechanisms like predefined protocols, cost verification,
lifecycle data collection, and real-time audits, reducing information asymmetry.
Therefore, smart contracts likely mediate the effects of these asymmetries on

performance, enhancing company outcomes by mitigating information gaps.
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6. The Recommendation and Conclusion

Smart contracts, built on blockchain’s decentralized and secure platform, ensure
data integrity and reduce information asymmetry. Air cargo logistics companies
should adopt blockchain-based Distributed Ledger Technology (DLT) with
Zero-Knowledge Proofs and cryptographic hashesto guarantee smart contract
immutability. Before implementation, thorough audits of information flows are
essential to identify where smart contracts can enhance transparency and close
information gaps (Melville et al., 2004).

To maximize benefits, companies must collaborate with suppliers, carriers, and
regulators to establish shared data standards, reducing asymmetry and ensuring
smooth information exchange. Investing in data integration and analytics allows
extraction of valuable insights from smart contract data, supporting proactive

decisions and further minimizing asymmetry (Melville et al., 2004).
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