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ABSTRACT

Purpose: In the ever-shifting and ever-demanding life on a platform-based labor yard, data analysis stood tall as
the major unifying factor among gig workers, essentially in the food delivery business This study aims to
investigate how Zomato delivery partners perceive algorithmic management's impact on their work experiences,
particularly in the food delivery industry.

Methodology: To better understand how gig workers see algorithmic management systems in platform-based
work contexts like food delivery and ride-hailing services, this study used a quantitative research approach. A
properly designed self-administered questionnaire that was based on a comprehensive analysis of the literature
and theoretical frameworks pertinent to algorithmic decision-making and worker experiences was used to gather
data. The study included 300 gig workers in total, which provided a strong sample size suitable for multivariate
statistical analyses, guaranteeing adequate statistical power and representativeness within the targeted
population.

Result: This study argues that fair and transparent algorithmic governance can create long-lasting, mutually
beneficial relationships between gig workers and their platforms.

Keywords: Algorithmic Management, Gig Workers, Food Delivery, Demand Forecasting, Transparency,
Operational Fairness, Worker Satisfaction, Gig Economy India

Introduction

The gig economy, which is characterized by on-demand labor platforms, short-term contracts, and freelance
work, has seen a radical change in the last ten years. This sector today contributes significantly to the global labor
market by giving millions of workers flexibility and autonomy thanks to digital platforms like Uber, Upwork, Fiverr,
and DoorDash. However, because to their rapid growth, gig-based work environments are becoming more
challenging to manage, optimize, and sustain. A powerful tool at the heart of this shift, data analytics is changing
how gig platforms operate, how workers approach their jobs, and how client demand is anticipated and satisfied.

Data analytics is revolutionizing the gig economy by enabling real-time decision-making, dynamic pricing,
predictive labor allocation, and personalized worker suggestions. Platforms today leverage massive datasets,
from consumer behavior and market trends to geolocation and performance metrics, to optimize work
allocation, reduce inefficiencies, and improve user satisfaction. For gig workers, data-driven insights impact job
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availability, earning potential, and even career advancement; for platform providers, analytics enhance
competitive advantage and operational scalability.

The intricate implications of data analytics on the gig economy are examined in this paper, with a focus on how
data-driven strategies are altering workforce composition, affecting financial outcomes, and raising new
concerns about algorithmic responsibility, transparency, and equity. By examining platform strategies, case
studies, and a review of the literature, the study aims to provide light on how data analytics is changing the basic
structure of work in the digital age in addition to optimizing gig employment.

Literature Review

Artificial intelligence (Al) and data analytics have revolutionized the gig economy, which is defined by temporary,
flexible work arrangements. From hiring and performance reviews to task distribution and employee autonomy,
these technologies have completely changed how businesses handle their staff. The impact of data analytics on
workforce management in the gig economy is examined in this section, with particular attention paid to hiring
algorithms, performance metrics, gig worker evaluation, management, and recruitment. By making it possible
for platforms to find, draw in, and employ gig workers more effectively, data analytics has completely changed
the hiring process in the gig economy.

To match employees with job prospects, Al-driven algorithms examine enormous volumes of data, such as
resumes, work samples, and social media profiles (Paramita et al., 2024; Fink et al., 2024). These systems also
help mitigate bias by standardizing the selection process, though concerns about algorithmic bias persist (Mer
et al., 2024a ; Paramita et al. 2024).

Al-powered recruitment tools enhance personalization, allowing platforms to tailor job recommendations to
individual skills and preferences. For instance, platforms like Upwork use algorithms to suggest gigs based on a
worker's historical performance and client feedback (Jarrahi & Sutherland, 2019). This individualized strategy
raises the possibility of successful job placements while also increasing employee happiness. In the gig economy,
algorithmic management is now a key component of workforce management. Data analytics are used by
platforms to allocate jobs, track performance, and give employees feedback. For instance, algorithms are used
by ride-hailing services like Uber and Lyft to assign rides according to variables like location, ratings, and previous
performance (Lee et al., 2015 ; Keegan & Meijerink, 2025)

Additionally, real-time worker activity monitoring is made possible by these technologies, which enables
platforms to enhance productivity and optimize workflow. Concerns over worker autonomy and privacy have
been raised by this degree of surveillance, though. According to studies, gig workers frequently experience
pressure to comply with algorithmic requirements, even if doing so jeopardizes their wellbeing (Lee et al., 2015
; Sigroha & Kapoor, 2024). Performance evaluation in the gig economy is heavily reliant on data analytics.
Platforms use metrics such as completion rates, customer ratings, and adherence to deadlines to assess worker
performance (Bellesia et al., 2023 ; Lee et al., 2015). These metrics are often used to benchmark workers and
determine their eligibility for future gigs.

Al-driven evaluation systems also identify skill gaps and recommend training programs to help workers improve
their performance (Mer et al., 2024a). However, the reliance on algorithmic scores has led to concerns about
transparency and fairness. Workers often struggle to understand how these scores are calculated, which can lead
to frustration and disengagement (Bellesia et al., 2023; Jarrahi & Sutherland, 2019). Performance metrics play a
critical role in shaping worker behavior in the gig economy. Platforms use these metrics to incentivize desired
behaviors, such as accepting more gigs or working during peak hours (Lee et al., 2015; Liu & Yin, 2024). However,
the constant pressure to meet these metrics can erode worker autonomy and lead to burnout.

Some platforms have introduced features that provide workers with a semblance of control, such as the ability
to accept or decline gigs (Lee et al., 2015). These traits help employees maintain their sense of autonomy in an

https://ijapt.org 132



International Journal of Economic Practices and Theories (IJEPT)

ISSN: 2247-7225

Volume 2025, Special Issue “Strategic Innovations for a Resilient and Inclusive Future”
otherwise algorithmically controlled environment, despite the fact that they are often metaphorical. Hiring
algorithms can reduce bias in the hiring process by standardizing criteria and minimizing human subjectivity (Mer
et al., 2024a; Paramita et al., 2024). However, these algorithms are not immune to bias, as they are often trained
on historical data that may reflect existing inequalities (Paramita et al., 2024 ;Nowik 2024).

To address these issues, platforms must ensure that their algorithms are transparent, fair, and regularly audited
for bias (Sfetcu, 2024; Kadolkar et al., 2024) This calls for a dedication to developing more equal systems as well
as a sophisticated understanding of how algorithms affect various worker groups. To deal with the difficulties of
algorithmic management, gig workers have created a variety of techniques. To increase their visibility and gain
access to better gigs, some employees deliberately alter their data profiles (Perrig, 2023) Others rely on online
forums and communities to share insights and strategies for optimizing their performance (Lee et al. 2015).
Despite these efforts, many workers feel powerless in the face of algorithmic control. This has led to calls for
greater transparency and accountability in how platforms use data analytics to manage their workforce (Lee et
al., 2015; Keegan & Meijerink, 2025). A number of ethical questions are brought up by the gig economy's use of
data analytics, including concerns about worker exploitation, privacy, and justice. Platforms frequently gather a
lot of information on employees without getting their permission, which can result in control and surveillance
(Nowik, 2024; Sigroha & Kapoor, 2024)

To address these concerns, platforms must adopt ethical guidelines that prioritize worker well-being and
transparency. This includes providing workers with access to their data and ensuring that algorithms are free
from bias (Sfetcu, 2024; Kadolkar et al., 2024). The future of data analytics in the gig economy will depend on
the ability of platforms to balance efficiency with worker well-being. This requires the development of more
transparent and equitable algorithms that empower workers rather than controlling them (Liu & Yin,
2024; Keegan & Meijerink, 2025).

In order to create guidelines for the moral application of data analytics in the gig economy, platforms, employees,
and regulators must work together more. Together, these parties may develop a workforce management system
that is more equitable and sustainable.

A prominent aspect of contemporary labor markets is the gig economy, which is defined by temporary, flexible
work arrangements made possible by digital platforms. This industry has been significantly shaped by data
analytics, which has an impact on everything from financial inclusion to workforce management. Using
information from pertinent research publications, this part investigates students' knowledge of the revolutionary
effects of data analytics on the gig economy.

Technology improvements and the emergence of digital platforms have fueled the gig economy's explosive
growth. These platforms use data analytics to improve user experiences, expedite procedures, and optimize
operations. To make financial services more inclusive, for example, Al and Big Data Analytics are being utilized to
create new credit scoring models, offer individualized financial advice, and identify fraud (Jadhav et al., 2024).
This integration of technology has made the gig economy more efficient and accessible, offering opportunities
for freelancers and startups to thrive in a competitive market. Data analytics has revolutionized the gig economy
by making it more efficient and accessible. Al and Big Data Analytics enable platforms to match workers with jobs
more effectively, reducing friction in the labour market (Nayak et al., 2024). For example, Al-driven recruitment
tools can analyze worker profiles and job requirements to create optimal matches, ensuring that gig workers are
placed in roles that align with their skills and preferences. This not only improves worker satisfaction but also
increases productivity for employers.

One of the most significant contributions of data analytics to the gig economy is in the area of financial inclusion.
Traditional credit scoring models often exclude gig workers due to their irregular income patterns. However, Al
and Big Data Analytics can analyze alternative data sources, such as transaction history and platform
performance, to assess creditworthiness more accurately (Jadhav et al., 2024). Gig workers who were previously
underserved by traditional banking systems now have access to financial services thanks to this innovation.
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Another crucial use of data analytics in the gig economy is algorithmic management. Algorithms are used by
platforms to allocate tasks, track employee performance, and even calculate pay. These methods pose questions
about fairness and transparency even if they can improve efficiency and workflow. For example, gig workers
frequently experience anxiety and a sense of helplessness since they believe they have no influence over the
measures used to assess their performance (Chan, 2022). Despite these challenges, algorithms can also help
reduce destructive deviant behavior by providing workers with clear guidelines and feedback (L. Zhang et al.,
2023).

Data analytics plays a crucial role in detecting and preventing fraud within the gig economy. By analyzing patterns
of behavior and identifying anomalies, Al systems can flag suspicious activities, such as fake accounts or
fraudulent transactions (Jadhav et al., 2024). This not only protects platforms from financial losses but also
safeguards workers from potential exploitation. Moreover, advanced risk management systems can predict and
mitigate potential threats, ensuring a more secure environment for all stakeholders.

While data analytics has brought numerous benefits to the gig economy, it also raises important ethical
considerations. Issues such as data privacy, algorithmic bias, and the lack of transparency in decision-making
processes are prominent concerns. For example, the opacity of algorithms used in platform governance can lead
to power asymmetries, where workers have limited understanding of how their performance is being evaluated
and controlled (Chan, 2022) Additionally, the reliance on customer-sourced ratings can create uncertainty and
stress for gig workers, as they may feel pressured to maintain high ratings to secure future work (Chan, 2022)

The integration of data analytics into the gig economy has significant implications for students, particularly those
pursuing careers in economics, business, and technology. Educators are increasingly recognizing the importance
of equipping students with data literacy and analytical skills to interpret complex economic data and apply these
insights to real-world challenges (lhugba & Uwaleke, 2025). By incorporating Al and machine learning tools into
the curriculum, educational institutions can prepare students to navigate the data-centric economy effectively.
Moreover, students who understand the ethical aspects of data usage, such as privacy, fairness, and responsible
interpretation, will be better equipped to address the challenges posed by the gig economy (lhugba & Uwaleke,
2025).

Data analytics is predicted to play an increasingly important role as the gig economy develops. More advanced
tools for risk assessment, financial management, and labor planning will be made possible by developments in
Al and machine learning. Al-driven workforce planning, for example, can assist platforms in better managing a
flexible workforce by matching employees with positions that suit their interests and skill set (Nayak et al., 2024).
Additionally, the integration of ChatGPT and other Al tools into gig platforms can enhance user experiences,
facilitate recruitment, and streamline project management, offering new opportunities for freelancers and gig
workers (Huang & Zhu, 2023).

In the gig economy, data analytics has revolutionized worker management, presenting both benefits and
drawbacks. Although these technologies improve productivity and customization, they also give rise to issues
with worker autonomy, equity, and privacy. A balanced strategy that puts employee welfare and corporate
effectiveness first will be needed to address these problems. By increasing productivity, expanding financial
inclusion, and streamlining employee management, data analytics has completely transformed the gig economy.
But it also brings up significant ethical issues that need to be resolved in order to guarantee justice and openness.
Students must acquire the knowledge and abilities needed to successfully negotiate the opportunities and
difficulties posed by the gig economy as they are ready to enter this changing environment. By leveraging data
analytics responsibly, stakeholders can create a more equitable and sustainable future for gig workers worldwide.
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Table 1: Key Insights into the Impact of Data Analytics on the Gig Economy

Aspect Impact Citation
Efficiency and | Al and Big Data Analytics enhance job | (Jadhav et al., 2024) (Nayak et
Accessibility matching and workflow optimization. al., 2024)

Financial Inclusion

data
creditworthiness assessment for gig workers.

Alternative sources improve

(Jadhav et al., 2024)

Algorithmic
Management

Algorithms monitor performance and assign
tasks, but raise transparency concerns.

(H. Zhang, 2024)(Chan, 2022)

Fraud Detection

Al systems detect anomalies and prevent
fraudulent activities.

(Jadhav et al., 2024)

Ethical Considerations

Issues like data privacy and algorithmic bias
need addressing.

(Dedema &
2024)(Chan, 2022)

Rosenbaum,

Student Education

Data literacy and analytical skills prepare
students for the gig economy.

(Ilhugba & Uwaleke, 2025)

Recruitment

Al-driven systems enhance recruitment

efficiency and reduce bias.

(Mer et al., 2024a)(Paramita et
al., 2024)(Fink et al., 2024)

(Jarrahi & Sutherland, 2019) (Lee

Algorithmic management optimizes task | et al.,,  2015) (Keegan &
Management assignment and performance monitoring. Meijerink, 2025)

Data analytics enables real-time performance | (Mer et al., 2024a) (Bellesia et
Evaluation evaluation and skill gap analysis. al., 2023)(Lee et al., 2015)

Performance Metrics

Metrics incentivize desired behaviors but may
erode worker autonomy.

(Lee et al., 2015)(Liu & Yin, 2024)

Hiring Algorithms

Algorithms reduce bias but may perpetuate
existing inequalities if not audited.

(Mer et al., 2024b)(Paramita et
al., 2024)(Nowik, 2024)

Future Trends

Al tools like ChatGPT enhance

experiences and streamline management.

user

(Huang & Zhu, 2023)(Nayak et
al., 2024)

Source: Author’s Own Work
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METHODOLOGY

Research Methodology & sampling details

To better understand how gig workers see algorithmic management systems in platform-based work contexts
like food delivery and ride-hailing services, this study used a quantitative research approach. A properly designed
self-administered questionnaire that was based on a comprehensive analysis of the literature and theoretical
frameworks pertinent to algorithmic decision-making and worker experiences was used to gather data. ltems
evaluating important aspects of algorithmic dependence, predictive support, transparency, and views of justice
were included in the questionnaire. The study included 300 gig workers in total, which provided a strong sample
size suitable for multivariate statistical analyses, guaranteeing adequate statistical power and representativeness
within the targeted population.

The dataset was assessed for suitability using recognized metrics of sample adequacy and inter-variable
correlations prior to doing advanced factor analysis. The percentage of variance among variables that may be
common variance, appropriate for factor extraction, was evaluated using the Kaiser-Meyer-Olkin (KMO) Measure
of Sampling Adequacy. The sample data are suitable for trustworthy factor analysis, as indicated by the KMO
value of 0.951, which is categorized as "excellent." This implies that there are enough correlations between the
variables to move forward with dimension reduction methods. In addition, the hypothesis that the correlation
matrix is an identity matrix—a sign that the variables are unrelated and inappropriate for factor analysis—was
tested using Bartlett's Test of Sphericity.

The test returned a significant Chi-Square value of 5072.299 with 153 degrees of freedom (p < 0.001), decisively
rejecting the null hypothesis and confirming that correlations among variables were statistically significant and
factor analysis was appropriate.

To identify the underlying structure of the respondents’ perceptions, Principal Component Analysis (PCA) with
Varimax rotation was conducted. PCA facilitated the extraction of latent factors by grouping related
guestionnaire items that represent distinct dimensions of algorithmic interaction. The analysis yielded three
clear factors which explained a substantial portion of the total variance. The first factor, Reliance on Algorithmic
Demand Forecasting, encapsulates the degree to which workers depend on algorithm-generated predictions for
planning their work shifts, managing earnings, and adjusting behavior to anticipated demand fluctuations. Items
loading on this factor include notifications of peak demand periods and income predictability linked to
forecasting, highlighting workers’ operational dependence on these algorithmic cues.

The second factor, Predictive Support and Transparency, reflects workers’ perceptions of the system'’s ability to
provide clear, understandable, and supportive information. Items associated with this dimension include real-
time earnings notifications, clarity in assignment processes, and workers’ awareness of their rights and platform
policies. High loadings on these items indicate that transparency and timely predictive insights contribute to
emotional reassurance and cognitive ease, enabling workers to navigate the platform with greater confidence.

The third factor, Operational Guidance and Fairness Understanding, centers on workers’ cognitive and ethical
appraisal of algorithmic processes. It captures their comprehension of routing suggestions, fairness in order
assignments, and access to performance data, which collectively influence perceptions of procedural justice and
control over work conditions. This factor is critical as it links algorithmic transparency with ethical considerations,
emphasizing that understanding system logic is essential for workers to trust and accept automated decisions.

Descriptive statistics were calculated for each of the three factors to assess the central tendencies and variability
in worker responses. Results showed that Operational Guidance and Fairness Understanding received the highest
mean score, suggesting that workers generally feel confident about the fairness and clarity of algorithmic
operations. Predictive Support and Transparency followed closely, indicating a favorable perception of the
system’s informational support functions. Reliance on Algorithmic Demand Forecasting scored slightly lower,
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although still positively, pointing to a cautious but overall constructive engagement with forecast-based work
planning.

Further, Pearson correlation analysis was employed to examine the interrelationships among the three extracted
factors. All correlations were statistically significant at the 0.01 level, demonstrating moderate positive
associations. Notably, the strongest correlation was found between Predictive Support and Transparency and
Operational Guidance and Fairness Understanding, indicating that perceptions of transparency are closely linked
to fairness evaluations. This suggests a synergistic effect where clarity in communication reinforces ethical
acceptance, which in turn strengthens reliance on algorithmic forecasts.

Together, these methodological steps ensured a rigorous and systematic investigation into the multifaceted ways
gig workers interact with algorithmic systems. The application of KMO and Bartlett’s tests provided empirical
justification for factor analysis, while PCA with Varimax rotation enabled the clear identification of conceptually
meaningful factors. The comprehensive statistical approach, supported by adequate sample size and validated
measurement instruments, enhances the reliability and validity of the findings. This robust methodology lays a
strong foundation for interpreting gig workers’ attitudes and provides actionable insights for platform developers
and policymakers seeking to improve algorithmic management transparency, fairness, and worker autonomy.

Data Analysis and Results

Table 1: KMO and Bartlett Test

KMO and Bartlett's Test®
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .951
Bartlett's Test of Sphericity Approx. Chi-Square 5072.299
df 153
Sig. .000
Source: Factor Analysis Data Reduction (SPSS 24.0)

Source: Author’s Own Work

The results of the Kaiser-Meyer-Olkin (KMO) Measure and Bartlett’s Test of Sphericity provide strong statistical
justification for the use of factor analysis in the dataset. The KMO value is reported as 0.951, which is considered
excellent and well above the recommended threshold of 0.6. This indicates that the sample is highly suitable for
factor analysis, and the partial correlations among the variables are sufficiently low, suggesting that the
underlying factors are likely to be detected reliably. In addition, Bartlett’s Test of Sphericity yielded a statistically
significant result (Chi-Square = 5072.299, df = 153, p < 0.001), rejecting the null hypothesis that the correlation
matrix is an identity matrix. This further confirms that there are significant relationships among the variables and
that they are not random or uncorrelated. Together, these tests validate the appropriateness of applying factor
analysis to the data, supporting the extraction of meaningful and interpretable factors from the observed
variables.

Table 2: Descriptive Statistics

Descriptive Statistics

Mean Std. Deviation N
Reliance on Algorithmic Demand Forecast 16.4900 3.80062 300
Predictive Support Transparency 17.3200 4.10208 300
Operational Guidance Fairness Understanding 17.8167 3.69077 300

Source: Correlate Bivariate (SPSS 24.0)

Source: Author’s own work
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The descriptive statistics provide an overview of the respondents’ perceptions across the three identified factors:

Reliance on Algorithmic Demand Forecast, Predictive Support and Transparency, and Operational Guidance and

Fairness Understanding. Among the three, the highest mean score was observed for Operational Guidance and
Fairness Understanding (Mean = 17.82, SD = 3.69), suggesting that participants generally perceive a strong
understanding of fairness and guidance in algorithmic operations. This is closely followed by Predictive Support
and Transparency (Mean = 17.32, SD = 4.10), indicating a similarly high level of agreement regarding the clarity
and usefulness of predictive elements in algorithmic systems. Reliance on Algorithmic Demand Forecast had the
lowest mean score (Mean = 16.49, SD = 3.80), though it still reflects a positive response overall. The standard
deviations for all three variables fall within a narrow range (approximately 3.7 to 4.1), indicating a relatively

consistent response pattern among participants. These findings suggest that while all three dimensions are

perceived favourably, users feel slightly more confident in the fairness and operational transparency of

algorithms than in purely relying on their forecasts.

Table 3: Correlation Analysis

Correlations

Reliance onPredictive Operational
Algorithmic Support Guidance Fairness
Demand Forecast{Transparency Understanding
Pearson Correlation 1 473" 425"
Sig. (2-tailed) .000 .000
Reliance on  AlgorithmicSum of Squares and Cross-
4318.970 2204.960 1783.950
Demand Forecast products
Covariance 14.445 7.374 5.966
N 300 300 300
Pearson Correlation 473" 1 488"
Sig. (2-tailed) .000 .000
Predictive SupportSum of Squares and Cross-
2204.960 5031.280 2207.600
Transparency products
Covariance 7.374 16.827 7.383
N 300 300 300
Pearson Correlation 425" 488" 1
Sig. (2-tailed) .000 .000
Operational GuidanceSum of Squares and Cross-
. . 1783.950 2207.600 4072.917
Fairness Understanding products
Covariance 5.966 7.383 13.622
N 300 300 300

**_Correlation is significant at the 0.01 level (2-tailed).

Source: Correlate Bivariate (SPSS 24.0)

Source: Author’s Own work

https://ijapt.org

138



International Journal of Economic Practices and Theories (IJEPT)

ISSN: 2247-7225

Volume 2025, Special Issue “Strategic Innovations for a Resilient and Inclusive Future”
The results of the Pearson correlation analysis reveal statistically significant and moderately strong relationships
among the three extracted factors: Reliance on Algorithmic Demand Forecast, Predictive Support and
Transparency, and Operational Guidance and Fairness Understanding. Specifically, the correlation between
Reliance on Algorithmic Demand Forecast and Predictive Support and Transparency is r = 0.473 (p < 0.01). This
indicates a moderate positive relationship, suggesting that as users' reliance on algorithm-driven forecasting
increases, their perception of the system’s predictive support and transparency also tends to rise. This
connection implies that individuals who trust algorithmic forecasting are more likely to feel that the system
provides understandable and supportive insights, possibly because their reliance is shaped by or results in
greater comfort with how information is presented.

Similarly, Reliance on Algorithmic Demand Forecast is also positively correlated with Operational Guidance and
Fairness Understanding, with a Pearson correlation coefficient of r = 0.425 (p < 0.01). This moderate relationship
suggests that individuals who depend more on algorithmic forecasts also tend to have a clearer understanding
of the operational logic and perceive it as fair. This could reflect the idea that familiarity and trust in algorithms
not only enhance transparency but also reinforce perceptions of equitable and logical decision-making processes
within algorithm-supported environments.

Table 4: Rotated Component Matrix

Rotated Component Matrix?

Component
Reliance on L. .
Algorithmic Predictive Op'eratlonal .
bemand Support Guidance Ifalrness
Forecast Transparency Understanding

Pre shift earnings notification 0.885

Predictive planning support 0.880

Transparency in assignment process 0.862

Reduced stress due to predictions 0.853

Awareness of rights and policies 0.845

Schedule real time alignment 0.778

Peak demand notification 0.864

Local demand prediction accuracy 0.858

Work hours depend on forecast 0.855

Perceived algorithmic fairness 0.841

Pressure to follow suggestions 0.817

Income predictability 0.801

Zone recommendation effectiveness 0.880

Efficient route suggestions 0.848

Understanding order assignment logic 0.846

Fair profitable order assignment 0.826
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Access to performance data 0.819

Financial security from predictions 0.806

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.

Source: Factor Analysis Data Reduction (SPSS 24.0)

Source: Author’s own work

The strongest correlation is observed between Predictive Support and Transparency and Operational Guidance
and Fairness Understanding (r = 0.488, p < 0.01). This result points to a close interconnection between these two
factors. In particular, users who find algorithmic systems to be supportive and transparent are also more likely to
view them as fair and operationally sound. The relatively high strength of this relationship suggests that these
two constructs—while conceptually distinct—may be reinforcing each other in practice. When users are provided
with sufficient explanation and clarity (transparency), they may feel more confident that decisions are made in
a just and informed manner (fairness), enhancing their overall trust in algorithmic decision-making frameworks.

All three correlations are statistically significant at the 0.01 level, indicating that the observed relationships are
highly unlikely to have occurred by chance. The sample size of 300 lends additional credibility to the robustness
of these findings. Collectively, these correlations support the idea that while the three factors represent distinct
dimensions of users’ attitudes toward algorithmic systems, they are interrelated and functionally synergistic. This
interdependence is especially relevant in applied settings, such as supply chain forecasting or automated decision
environments, where enhancing one aspect—such as transparency—might lead to improvements in perceived
fairness and user reliance.

Based on the Principal Component Analysis (PCA) conducted using the rescaled component matrix, three distinct
factors were extracted that represent the core perceptions of gig workers regarding algorithmic systems
embedded in their platforms. These components reflect the cognitive, functional, and ethical aspects of workers’
interactions with predictive technologies used in app-based gig work such as food delivery or ride-hailing
services. The analysis not only grouped the items into meaningful categories but also aligned well with the
questionnaire's thematic structure, which consists of three major dimensions: algorithmic forecasting, predictive
support, and operational transparency. Each item was interpreted in line with its factor loading and its relevance
to the broader thematic domain.

The first factor, Reliance on Algorithmic Demand Forecasting, comprises items that express the extent to which
gig workers depend on algorithm-generated suggestions for planning their work. Items such as peak demand
notifications (Q7), local demand prediction accuracy (Q10), and work hours depending on forecasts (Q16)
demonstrated high factor loadings (ranging from 0.723 to 0.801), indicating a strong dependency on algorithmic
cues to make daily decisions. Other strongly loaded items include perceived fairness of algorithms (Q22),
pressure to follow algorithmic suggestions (Q19), and income predictability due to forecasts (Q13). Together,
these elements capture how algorithmic systems structure not only work patterns but also influence perceived
earnings stability. The workers appear to rely on these systems not merely for convenience but as vital
instruments that significantly shape their time allocation, location choices, and income expectations.

The second component, Predictive Support and Transparency, reflects how well the workers perceive the
algorithm as a source of support, clarity, and fairness. This factor includes items such as pre-shift earnings
notification (Q9), predictive planning support (Q15), and alignment between real-time work and schedule (Q12).
These items load strongly, with Q12 reaching the highest loading of 0.761, indicating that workers feel a clear
benefit when real-time data aligns with actual conditions. Also included in this component are variables like
reduced stress due to algorithmic prediction (Q18), transparency in the assignment process (Q21), and
awareness of rights and policies (Q24). Collectively, these items suggest that when gig workers perceive the
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algorithm as transparent and supportive, it contributes to a sense of trust and emotional ease. This perception
may also empower them to engage more confidently with the platform and its rules, especially when there is
alignment between predictive systems and actual job outcomes.

The third factor, Operational Guidance and Fairness Understanding, centres on the worker’s cognitive grasp of
the system’s logic and the perceived equity of algorithmic decisions. Items that load heavily here include efficient
route suggestions (Q8), zone recommendation effectiveness (Q11), fair and profitable order assignment (Q14),
financial security resulting from forecasts (Q17), and understanding of order assignment logic (Q20). A
particularly important item, access to performance data (Q23), also shows a strong loading (0.729), signifying
the role of data access in shaping perceptions of fairness and clarity. This factor encapsulates how well workers
comprehend and interpret the decisions made by the algorithm. Workers who rate this dimension highly are
likely to feel more in control, not just functionally but also ethically, regarding the implications of automated
decisions on their livelihoods.

The PCA results show clear and logical groupings of items into the three predefined dimensions of the survey,
affirming the theoretical structure of the instrument. Furthermore, these dimensions were also shown to be
significantly interrelated based on Pearson correlation coefficients. For instance, reliance on algorithmic
forecasting and predictive support transparency were correlated at r = 0.473 (p < 0.001), indicating that
dependence on algorithms for work planning is positively associated with how transparent and supportive these
systems are perceived to be. Similarly, operational fairness understanding correlated significantly with both
predictive support (r = 0.488) and algorithmic reliance (r = 0.425), reinforcing that transparency and operational
understanding are interdependent and essential for building trust in algorithmic systems.

In summary, the rescaled component matrix not only confirmed the presence of three statistically sound factors
but also provided a nuanced understanding of how gig workers perceive and engage with algorithmic systems.
These dimensions—Reliance on Algorithmic Demand Forecasting, Predictive Support and Transparency, and
Operational Guidance and Fairness Understanding—represent critical aspects of algorithmic mediation in
platform-based work. Each plays a unique role in shaping workers' experience, from planning their shifts to
evaluating fairness and understanding system logic. This structured insight is valuable for platform designers,
labor policy advocates, and researchers aiming to ensure that algorithmic management systems are transparent,
ethical, and beneficial to workers’ economic and psychological well-being.

Findings

The analysis resulted in several key findings concerning the algorithmic workforce management in the gig
economy. The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy was very high at 0.951, and Bartlett’s
Test of Sphericity was statistically significant, x> = 5072.299, df = 153, p < 0.001, confirming that the data were
suitable for factor analysis and that the variables were meaningfully intercorrelated. From the descriptive
perspective, respondents reported relatively high mean scores, with all three independent variables being
assessed with regard to: Reliance on Algorithmic Demand Forecasting (M = 16.49, SD = 3.80); Predictive Support
Transparency (M = 17.32, SD = 4.10); and Operational Guidance Fairness and Understanding (M = 17.82, SD =
3.69). Such values indicate positive perceptions in general. The correlational analysis further revealed that all
variables were significantly correlated, presenting moderate to strong positive relationships: Reliance on
Algorithmic Forecasting was positively correlated with Predictive Support Transparency (r = 0.473, p < 0.01) and
Operational Guidance Fairness (r = 0.425, p < 0.01), while Transparency and Fairness also demonstrated a strong
correlation (r = 0.488, p < 0.01). This implies that increased implementation of algorithmic systems seems to go
hand in hand with a perception of greater transparency and fairness, thus confirming the role of ethical algorithm
design in shaping the workforce experience.
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Conclusion

The data reveals severe implications for the management of workers in the gig economy; wherein algorithmic
systems increasingly govern decision-making processes. High sampling adequacy (KMO = 0.951), accompanied
by a significant Bartlett's Test, establishes the validity of factor analysis, indicating high interrelations among the
constructs studied. Gig workers report higher-than-average levels of reliance on algorithmic demand forecasting,
with complementary positive perceptions of transparency regarding predictive support and fairness concerning
operational guidance. Significant positive correlations among these variables infer that higher algorithmic
reliance corresponds with perceived transparency and fairness. This finding places the primary significance on
the ethical dimensions of, and interpretable implementation of, those algorithms so as to engender recognition
and trust among gig workers. They thereby enhance such engagement, contentment, and retention from the
very worker perspective in contrasting workforce management. The present findings point to the fact that
platform-based employers should henceforth develop algorithmic management systems that consider fairness
and transparency in addition to efficiency to develop sustainable labor relationships deserving of the ever-
changing gig economy.
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