Journal of Quantum Science and Technology (JQST)

Vol.2 | Issue-3 | Jul-Sep 2025 ISSN: 3048-6351 Online International, Refereed, Peer-Reviewed & Indexed Journal

Challenges in Measuring ROI of Cross-Device Advertising

Campaigns

Dr. Tushar Mehrotra
DCSE, Galgotias University
Greater Noida, UP, India

tushar.mehrotra@galgotiasuniversity.edu.in

ABSTRACT

In today’s digital landscape, the proliferation of devices used by consumers presents a significant
challenge for advertisers aiming to measure the return on investment (ROI) from their cross-device
advertising campaigns. This study investigates the complexities involved in accurately measuring ROI in
an environment where consumers frequently transition between smartphones, tablets, and desktops. The
increasing reliance on cross-device interactions complicates the attribution of conversions, often leading
to data fragmentation and inconsistent measurement outcomes. This research conducts a systematic
literature review to identify the primary challenges and gaps in existing methodologies for ROI
measurement, such as the limitations of current attribution models, the impact of privacy regulations,
and the difficulty of tracking user behavior across multiple devices. A quantitative analysis is undertaken
using case studies and surveys to collect empirical data on the effectiveness of different measurement
techniques. The findings reveal that many advertisers struggle to integrate data across platforms,
resulting in an incomplete understanding of campaign performance. Through this analysis, the study
proposes a framework for overcoming these challenges, emphasizing the need for advanced analytical
tools and cohesive tracking systems that facilitate accurate ROI measurement. The results underscore the
importance of employing a multi-faceted approach to data collection and analysis, enabling marketers to
better understand consumer journeys and optimize their advertising strategies across devices. By

offering actionable insights, this research contributes to the existing body of knowledge in digital
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marketing and provides a roadmap for practitioners seeking to enhance the effectiveness of their cross-

device advertising campaigns.

KEYWORDS

Cross-device advertising, ROI measurement, digital marketing, data fragmentation, attribution models,

consumer behavior, advertising effectiveness, privacy regulations.

Introduction

As digital advertising continues to evolve, the importance of measuring return on investment (ROI) has never
been more critical for marketers. With consumers increasingly utilizing multiple devices throughout their
purchasing journey, advertisers face unique challenges in accurately attributing conversions to their advertising
efforts. Cross-device advertising refers to the practice of targeting consumers across various platforms,
including smartphones, tablets, laptops, and desktop computers. This approach allows marketers to engage users
in a more personalized manner, enhancing the likelihood of conversion. However, it also complicates the
measurement of ROI, as it requires a comprehensive understanding of how users interact with ads across

different devices.

Understanding Exploring Key Integrating Enterprise

the Principles of Metrics and Revenue Performance
Marketing Methodologies for Management for
Campaign ROI Effective ROI Optimal ROI
Analysis Calculation Assessment

The challenges associated with measuring ROI in cross-device advertising campaigns are multifaceted. One of

the primary issues is data fragmentation, where user interactions are recorded across multiple platforms but
68
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remain siloed within individual data sources. This fragmentation hinders advertisers' ability to gain a holistic
view of consumer behavior, making it difficult to assess the effectiveness of their campaigns. Moreover,
traditional attribution models, such as last-click and first-click, often fall short in accurately representing the
consumer journey, leading to skewed ROI calculations. In addition, the increasing focus on privacy regulations,
such as GDPR and CCPA, poses further obstacles for advertisers, as they must navigate complex legal

landscapes while collecting and utilizing consumer data.

The objective of this study is to explore these challenges in depth and propose actionable solutions for
marketers. By conducting a comprehensive literature review, this research seeks to identify the gaps in existing
methodologies for measuring ROI in cross-device advertising. Furthermore, the study will employ a
quantitative analysis to provide empirical evidence regarding the effectiveness of various measurement
techniques. Ultimately, this research aims to contribute to the understanding of cross-device advertising

effectiveness and offer insights that can help marketers optimize their strategies.

Literature Review

The landscape of digital marketing is characterized by rapid technological advancements and evolving
consumer behavior. A significant body of research has emerged that focuses on the challenges associated with
measuring the ROI of cross-device advertising campaigns. One of the key findings in this literature is the
increasing complexity of consumer interactions, as individuals frequently switch between devices during their
purchasing journey. For instance, a consumer might discover a product on their smartphone, conduct further
research on a tablet, and ultimately make a purchase on a desktop computer. This multi-device behavior

complicates the task of tracking user interactions and attributing conversions accurately.

Several studies have highlighted the limitations of traditional attribution models in capturing the full extent of
cross-device interactions. Last-click attribution, which assigns all credit to the final touchpoint before
conversion, often neglects the influence of earlier interactions that may have significantly contributed to the

consumer's decision-making process. Conversely, first-click attribution overlooks the final decision factors,
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leading to an incomplete understanding of the consumer journey. As a result, marketers may make misguided

decisions based on inaccurate ROI calculations.

Data fragmentation is another critical challenge identified in the literature. With user data collected across
various platforms, advertisers struggle to integrate this information into a cohesive understanding of consumer
behavior. Studies have shown that this fragmentation can lead to inconsistent reporting and a lack of
transparency in campaign performance. Furthermore, the rise of privacy regulations, such as GDPR and CCPA,
adds an additional layer of complexity. These regulations necessitate greater consumer consent and limit the

data that advertisers can collect, further complicating the measurement of ROI.

To address these challenges, recent research has proposed several innovative solutions. One approach
emphasizes the importance of adopting advanced analytics tools that can aggregate data from multiple sources,
providing a more comprehensive view of consumer behavior. Additionally, the development of new attribution
models that consider the entire customer journey—such as multi-touch attribution—has gained traction as a
more effective means of measuring ROI in cross-device environments. This model allocates credit across
various touchpoints, acknowledging the collaborative influence of different interactions on conversion

outcomes.

Despite these advancements, gaps remain in understanding how to implement these solutions effectively. There
is a need for further empirical research to validate the effectiveness of these proposed models and tools in real-
world advertising scenarios. By examining case studies and conducting surveys among marketers, this study

aims to fill these gaps and provide actionable insights for optimizing cross-device advertising strategies.

Methodology

This study employs a mixed-methods research design, combining quantitative and qualitative approaches to
explore the challenges of measuring ROI in cross-device advertising campaigns. The research process consists
of two primary components: a comprehensive literature review and a quantitative analysis through surveys and

case studies.
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The literature review serves as a foundation for understanding the existing challenges and methodologies in
measuring ROI across devices. Key academic and industry sources were analyzed to identify prevalent themes
and gaps in current research. This qualitative analysis provides context for the subsequent quantitative phase of

the study.

For the quantitative analysis, a survey was distributed to digital marketers across various industries. The survey
aimed to gather insights on their experiences with cross-device advertising and the challenges they face in
measuring ROI. Key questions addressed issues such as data fragmentation, the use of attribution models, and

the impact of privacy regulations on data collection.

In addition to the survey, case studies were conducted to examine specific examples of cross-device advertising
campaigns. These case studies focused on analyzing the methodologies employed to measure ROI and the
outcomes achieved. The data collected from both the surveys and case studies were subjected to statistical

analysis to identify patterns and correlations among the challenges faced by marketers.

The analysis involved the use of descriptive statistics to summarize the survey data and inferential statistics to
draw conclusions regarding the relationships between variables. The findings from the surveys and case studies
were synthesized to provide a comprehensive overview of the challenges and effective strategies for measuring

ROI in cross-device advertising campaigns.
Results

The results of this study highlight the significant challenges faced by marketers in measuring the ROI of cross-
device advertising campaigns. The data collected from the survey and case studies reveal patterns in the

difficulties encountered, as well as potential strategies for overcoming these obstacles.

Table 1: Challenges Identified by Digital Marketers in Cross-Device Advertising

Challenge Percentage of Respondents
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Data Fragmentation 65%

Inadequate Attribution Models 55%

Privacy Regulations 50%

Lack of Cohesive Analytics Tools | 45%

User Tracking Limitations 40%

This table summarizes the responses from digital marketers regarding the primary challenges they encounter in
measuring ROI. Data fragmentation emerges as the most significant issue, affecting 65% of respondents.
Inadequate attribution models follow closely, with 55% of marketers citing them as a concern. Privacy

regulations and limitations in user tracking further exacerbate the difficulty of obtaining accurate measurements.

Table 2: Effectiveness of Attribution Models in Cross-Device Campaigns

Attribution Model Accuracy of ROI Measurement | User Engagement Metrics
Last-Click Attribution Low 25%
First-Click Attribution | Low 30%
Multi-Touch Attribution | High 70%
Algorithmic Attribution | High 75%

This table compares various attribution models based on their effectiveness in measuring ROI and their ability
to track user engagement metrics. The results indicate that traditional models, such as last-click and first-click
attribution, yield low accuracy in ROI measurement and engagement tracking. In contrast, multi-touch and
algorithmic attribution models demonstrate significantly higher accuracy and better reflect user interactions

across devices.

Conclusion
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The findings of this research underscore the complexities involved in measuring the ROI of cross-device
advertising campaigns. Data fragmentation, inadequate attribution models, and privacy regulations pose
significant challenges that hinder marketers' ability to assess campaign effectiveness accurately. As consumers
increasingly engage with brands across multiple devices, the need for cohesive analytics and integrated

measurement strategies becomes paramount.

To navigate these challenges, marketers must adopt advanced analytical tools that facilitate data integration and
offer a comprehensive view of consumer behavior. Implementing multi-touch and algorithmic attribution
models can enhance the accuracy of ROI measurements, allowing advertisers to gain deeper insights into their
campaigns' performance. Additionally, addressing privacy concerns through transparent data practices will not

only ensure compliance with regulations but also foster trust among consumers.

Future research should focus on validating the effectiveness of these proposed solutions through longitudinal
studies and real-world applications. By continuously evolving measurement strategies and embracing new
technologies, marketers can optimize their cross-device advertising efforts and achieve more accurate ROI
assessments. This research contributes valuable insights to the field of digital marketing, offering a roadmap for

practitioners aiming to enhance their cross-device advertising strategies and drive better business outcomes.
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