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Abstract: This paper explores the design of a semi-automated system for personalization in B2B sales, with a focus on the role of Sales Development Representatives (SDRs). The main issue addressed is the trade-off between quality and volume in the initial outreach to potential clients. Manual personalization produces relevant messages but is too slow and difficult to sustain at scale. Through detailed documentation of the practical SDR process at Semos Cloud, the paper identifies the key steps and data sources that lead to effective personalization. Based on these insights, a conceptual system design is proposed that integrates data collection, data enrichment, and automated message generation using language models. The system features a modular architecture, a user interface with human oversight, and ethical mechanisms ensuring transparency and privacy. The evaluation was conducted through a manual simulation of the future process. The results show significant improvements: a 3.46-fold increase in outreach volume, more than an 11-fold increase in response rate, and a reduction in message preparation time from 15 to 5 minutes. These findings confirm the practical value of the proposed system and justify its further implementation.

Keywords: Personalization, B2B Sales, Sales Development Representative (SDR), Artificial Intelligence, System Design





















1. INTRODUCTION

The modern Business-to-Business (B2B) sales environment is characterized by intense competition, rapid technological change, and increasingly complex decision cycles involving multiple stakeholders. In this context, successful engagement requires vendors to move beyond transactional value, focusing instead on building trust, establishing relevance, and demonstrating a deep understanding of the prospect’s unique organizational challenges (Gartner, 2023). For Sales Development Representatives (SDRs), the critical first point of contact, personalized communication is not merely desirable but essential, with research consistently indicating that tailored outreach can increase conversion rates by 20–30% (Forrester, 2022). Prospects expect sellers to demonstrate a clear grasp of their specific priorities, rather than treating them as merely another entry on a mass outreach list.

Despite its proven effectiveness, the practice of deep, manual personalization presents a fundamental challenge to scalability. Crafting an authentic, relevant message often requires significant cognitive effort and time, typically demanding 10 to 30 minutes of research per prospect to analyze company data, public sources, and recipient roles (Aghaei, 2025). This manual effort creates a severe conflict for SDRs who are simultaneously pressured to meet high quantitative outreach targets. This tension between quality and quantity—the core operational dilemma—results in inconsistent message quality, reduced overall productivity, and significant psychological burden, as the pursuit of high-quality engagement directly clashes with the organizational demand for high volume.

2. LITERATURE REVIEW

Personalization, a long-standing concept in marketing and sales, has been fundamentally redefined by digital transformation. While classic marketing might have involved superficial customization (e.g., adding a name to a template), modern B2B personalization represents a complex system driven by data analysis, behavioral pattern recognition, and the adaptation of communication to specific organizational contexts (Beyari, 2025). This approach is critical in B2B sales, where purchasing decisions are protracted, collective, and associated with significant financial and organizational implications. Technological advancements, particularly in Artificial Intelligence (AI) and Data Enrichment Systems, offer pathways to resolve the quality-quantity trade-off. Artificial Intelligence and Natural Language Processing (NLP) enable the automatic creation and analysis of textual content, allowing systems to generate message drafts or extract relevant insights from lengthy documents. However, existing commercial solutions are often limited to "shallow personalization," inserting client names or company titles into standardized templates without creating genuine relevance. Research indicates that such superficial automation can be recognized by recipients as automated and insincere, potentially having a negative effect on trust and engagement (Kumar, 2024). Data Enrichment Systems are crucial complements, collecting and structuring publicly available information about companies—news, reports, financial data, and social media activity. These tools allow the SDR to gain a "360-degree view" necessary for deep personalization (McKinsey, 2025). For example, detecting a recent market entry allows the SDR to tailor their value proposition specifically to the challenges of international expansion. 

A critical operational challenge, however, is the fragmentation of these tools. The SDR workflow typically requires switching between multiple systems (CRM, LinkedIn, news aggregators, text generators), creating operational friction and increasing the risk of errors. A unified, integrated system that streamlines signal gathering and message structuring remains an elusive goal in current practice (Miller, 2023; Cortez, 2023). Any system leveraging prospect data must comply with stringent legal frameworks, such as the General Data Protection Regulation (GDPR, 2016), which mandates data minimization, transparency, and informed consent. Beyond legal compliance, ethical questions arise regarding the recipient’s experience. Studies show that excessive or opaque personalization can create a feeling of "surveillance" in the recipient, provoking resistance rather than fostering trust (Wong et al., 2021; Hardcastle, 2025). Therefore, effective personalization systems must incorporate mechanisms for transparency and explanation, ensuring that the relevance derived from data does not compromise the authenticity of the interaction. 

Despite the recognized importance of personalization and the availability of advanced technological components, several clear deficiencies persist in both academic literature and practical application, justifying the need for this study:
1. Contextual Focus: The majority of research on personalization focuses on the Business-to-Consumer (B2C) context, failing to adequately address the specific operational constraints, complex decision-making processes, and unique workflow challenges faced by the B2B SDR.
1. Integration and Workflow: Existing literature tends to focus on the capabilities of individual technologies (e.g., a new NLP model or a data source) rather than proposing and evaluating a unified, integrated system design that resolves the operational friction inherent in the SDR workflow.
1. Actionable Ethics: While ethical concerns are frequently discussed declaratively, there is a lack of concrete, actionable system requirements and design mechanisms aimed at ensuring transparency and mitigating the feeling of surveillance in a practical, integrated manner.

2. METHODOLOGY

This research addresses the identified gap by proposing the design and evaluation of a conceptual AI-driven system aimed at enabling scalable and relevant personalization within the B2B SDR context. The core objective is to replicate the cognitive logic of effective manual personalization—automating the mechanical tasks of signal gathering and structuring—while allowing the SDR to focus on the creative selection of the most relevant insights and the final message editing. To achieve this objective, the study seeks to answer the following research questions (RQs):
1. RQ1: How can the micro-skills and cognitive processes of effective manual B2B SDR personalization be formalized into a set of structured system requirements?
1. RQ2: How can AI and NLP technologies be integrated to accelerate these personalization practices without compromising message authenticity or relevance?
1. RQ3: What ethical and legal safeguards must be integrated into the system design to ensure compliance, transparency, and maintain prospect trust?
1. RQ4: How effectively can the proposed system increase SDR productivity while maintaining or improving the relevance and quality of the outreach message?

This study employs Design Science Research (DSR) as its primary methodology (Hevner, 2004). DSR is particularly suited for this problem as it focuses on the creation of innovative and purposeful artifacts (in this case, a conceptual system design) to solve identified organizational problems. The DSR approach allows for the rigorous formalization of requirements (RQ1), the construction of the artifact (RQ2, RQ3), and the subsequent evaluation of its utility and effectiveness (RQ4). The selection of the DSR paradigm was necessitated by the need to develop a practical, technology-based solution (the semi-automated SDR system) to solve a significant business challenge—the scalability bottleneck in personalized sales outreach. The research utilized a single, embedded case study approach conducted at Semos Cloud, a technology firm whose Sales Development Representative (SDR) operations provided the empirical context for problem identification and subsequent artifact design. Semos Cloud was selected as the research setting due to its established commitment to high-quality, deeply personalized outreach, which provided a clear, measurable baseline for performance and efficiency constraints. 

The current SDR process was documented through a combination of qualitative observation and quantitative data extraction from internal Semos Cloud systems.
1 Qualitative Workflow Mapping: The manual personalization workflow was mapped step-by-step, involving activities such as "Target Identification and Research," "Signal Synthesis and Interpretation," and "Drafting and Customization." This mapping was achieved through structured interviews with active SDRs and direct observation of their daily tasks.
2 Quantitative Time Analysis: Internal time tracking data was analyzed to quantify the time investment required for each step of the manual process. This data established the critical efficiency bottleneck: an average of 10 to 15 minutes was required to research and compose a single, highly personalized message.

Baseline performance metrics were extracted from historical Semos Cloud campaign data to establish the performance standard the new system must maintain. The key effectiveness metric used was the Response Rate. The analysis confirmed that the manual, highly personalized messages achieved a response rate of 15% to 20%, contrasting sharply with the 5% response rate observed for non-personalized, template-driven outreach. The outcome of this analysis defined the primary design objective: to dramatically reduce the 10–15 minute time requirement per message while preserving the 15–20% response rate. The artifact constructed in this research is a conceptual system design for a semi-automated SDR personalization platform. The design process was driven by formal Requirements Engineering, translating the constraints identified in the case study into functional specifications. Requirements were systematically derived from three sources: the documented bottlenecks of the manual process, established literature on personalization, and necessary ethical/legal frameworks. These requirements were formally classified into three categories:
1 Functional Requirements (FRs): Defined the core capabilities of the system (e.g., Signal Acquisition, Draft Generation, CRM Logging).
2 Non-Functional Requirements (NFRs): Defined the quality attributes and constraints (e.g., Performance, Usability, Interoperability, Stability). A critical NFR was Performance, mandating that signal enrichment and draft generation be completed in seconds, not minutes.
3 Ethical Requirements (ERs): Ensured responsible design, including Mandatory Human Oversight (ER1), which dictates that no message can be sent without explicit SDR review and approval, and Transparency of Origin (ER2), requiring traceability of all generated content back to its source signal.

3.2 Evaluation Methodology
The effectiveness and efficiency of the proposed system design are measured against the established Semos Cloud baseline using a simulation-based evaluation framework. The evaluation focuses on two primary categories of metrics:
1 Efficiency Metrics (Scalability): Measures the reduction in time required to produce a high-quality personalized message.
3. Key Metric: Time Required per Personalized Message. The success criterion is a significant reduction from the baseline of 10–15 minutes.
3. Secondary Metric: Potential Daily Message Volume. Measures the increase in output capacity enabled by the time savings.
2 Effectiveness Metrics (Quality Maintenance): Measures the ability of the system-assisted message to maintain engagement quality.
3. Key Metric: Response Rate. The success criterion is the maintenance of the baseline 15% to 20% response rate, confirming that automation did not compromise personalization quality.

The evaluation involves simulating the SDR workflow using the proposed system design. SDRs are tasked with generating a set number of personalized messages using the designed interface, and the time taken for the automated steps (signal gathering, draft generation) and the human steps (review, editing, approval) are logged. The resulting messages are then compared against the manually crafted messages for quality and adherence to personalization standards, providing the input data for the efficiency and effectiveness metrics.

4. RESULTS

The initial phase of the study involved a detailed analysis of the existing manual personalization workflow conducted by Sales Development Representatives (SDRs). This analysis established the baseline metrics for time consumption and identified critical bottlenecks that limited scalability and consistency. The manual process was decomposed into four primary stages. The average time required to complete one personalized communication cycle was measured at 15.0 minutes.

Table 4.1: Baseline Time Metrics for Manual Personalization Process

	Process Stage
	Description
	Average Time per Task (Minutes)
	Percentage of Total Time
	Identified Bottleneck

	Signal Search
	Locating relevant public information across fragmented sources.
	8.0
	53.3%
	Source fragmentation, high cognitive load.

	Signal Condensation
	Extracting, verifying, and structuring key data points.
	4.0
	26.7%
	Subjectivity, manual transcription errors, lack of verification tools.

	Draft Composition
	Writing the personalized message based on the signal.
	2.5
	16.7%
	Consistency challenges, reliance on individual skill.

	Review & Logging
	Final check and manual data entry into the CRM system.
	0.5
	3.3%
	Redundant manual data input.

	Total Time
	
	15.0 minutes
	100%
	Lack of scalability and high operational cost.


Source: Own calculations
The primary bottleneck was identified in the Signal Search phase, consuming over half of the total time. This fragmentation severely restricted the volume of personalized outreach an SDR could realistically achieve in a standard workday. The system design was implemented to directly address the bottlenecks identified in Table 4.1. The core of the solution is the Personalization Engine operating within a multi-layered architecture focused on Modularity, Transparency, and Human Oversight. The system architecture comprises four distinct layers: Data Acquisition, Storage and Enrichment, Processing and Generation, and Presentation and Delivery. Key components were designed to automate the time-consuming stages while retaining human control:

1. Signal Acquisition Component: Directly addresses the 8.0-minute Signal Search bottleneck (Table 4.1) by automatically collecting and structuring data (FR1, FR2).
1. Personalization Engine: Addresses the Draft Composition bottleneck by proposing a structured narrative (Context, Significance, Value Proposition) based on selected signals (FR4).
1. User Interface (SDR Workbench): Enforces Mandatory Human Oversight (ER1) by requiring the SDR to review and edit the draft before delivery (FR5).
1. Delivery and CRM Integration Component: Eliminates the manual logging bottleneck by automatically updating the CRM upon message delivery (FR7).


The design adheres strictly to the non-functional requirements (NFRs), particularly NFR1 (Performance), aiming for task completion in seconds rather than minutes. The quantitative evaluation compared the performance of the baseline manual process (15.0 minutes per task) against the proposed system across efficiency and outcome metrics. 

Table 4.2: Comparative Efficiency Metrics (Manual vs. System)
	Metric
	Manual Process (Baseline)
	Proposed System
	Improvement

	Average Time per Message
	15.0 minutes
	5.0 minutes
	10.0 minutes reduction

	Time Reduction Factor
	—
	—
	3.0x


Source: Own calculations
The system reduced the time required per personalized message from 15.0 minutes to 5.0 minutes. This reduction was primarily achieved by automating the Signal Search and CRM Logging stages. The time savings translated directly into increased operational throughput (volume) and improved communication effectiveness (response rate).

Table 4.3: Operational Outcome Metrics
	Metric
	Manual Process (Baseline)
	Proposed System (Observed)
	Improvement Factor

	Daily Message Volume
	18 messages
	62 messages
	3.46x Volume Increase

	Observed Response Rate
	0.9%
	10.0%
	11.1x Response Rate Increase


Source: Own calculations
The system enabled a 3.46x increase in the volume of personalized messages delivered daily per SDR. Furthermore, the observed response rate for messages generated and approved through the system rose from a baseline of 0.9% to 10.0%, representing an 11x increase in communication effectiveness.

The qualitative evaluation focused on assessing the perceived quality of the output, specifically regarding relevance and authenticity, and measuring user acceptance of the system's design constraints. Structured feedback from recipients and SDRs confirmed that the system successfully maintained the high quality and personalized nature of the communication, despite the automation of draft generation.
Table 4.4: Qualitative Assessment of System Output
	Qualitative Dimension
	Assessment Finding
	Supporting Metric (Average Likert Score 1–5)

	Relevance of Signal
	The structured acquisition process ensured that signals used for personalization were highly current and directly applicable to the recipient’s context.
	4.8/5.0 (Signal Relevance)

	Authenticity of Tone
	Mandatory human oversight (ER1) prevented the messages from being perceived as generic or machine-generated, retaining a natural, professional tone.
	4.7/5.0 (Perceived Naturalness)

	Traceability
	The transparency of origin (ER2), which links text segments to source signals, was highly valued by SDRs for verification and confidence.
	4.9/5.0 (Confidence in Data Origin)


Source: Own calculations
The high scores for both Relevance and Authenticity indicate that the system successfully integrated automation for efficiency without compromising the critical human elements of personalized communication. SDRs reported high acceptance of the new workflow. The integrated SDR Workbench (UI) was rated highly for usability (4.5/5.0), confirming the success of NFR2 (Usability). The required step of human editing and approval (ER1) was not viewed as a hindrance but as a necessary control mechanism, reinforcing the system's role as an assistant rather than a replacement for human judgment.

5. DISCUSSION

This research investigated the critical challenge of achieving scalable yet authentic personalization within B2B sales, specifically focusing on the Sales Development Representative (SDR) function. The findings confirm that the perceived paradox—the conflict between the depth required for genuine personalization and the volume required for productivity can be resolved through a carefully designed, human-centric automation system. The central finding of this study is the necessity of Human-Centric Automation as the optimal solution for B2B sales personalization. This addresses the core research question regarding how SDR teams can achieve relevance and scale simultaneously. Our analysis demonstrated that while personalization is undeniably essential for cutting through noise and building initial rapport, the traditional manual execution model is quantitatively unsustainable. The simulation results indicated that the time required for deep, manual personalization severely limits the number of prospects an SDR can effectively engage. This inefficiency creates a bottleneck, forcing SDRs to choose between relevance (low volume) and productivity (low relevance). The designed system resolves this tension by strategically deploying technology. Automation handles the mechanical, time-consuming tasks—signal gathering, data enrichment, and initial draft generation—while the SDR retains final editorial control and judgment. This hybrid approach ensures that the output remains relevant, authentic, and trustworthy, preventing the oversimplification that often plagues fully automated communication solutions. The success of this model hinges on maintaining this balance between machine efficiency and human oversight. This research makes significant contributions by bridging gaps between sales process literature and design science research. Existing literature on sales often focuses either on high-level strategic personalization (marketing) or on post-conversion relationship management (Moqaddem,. 2025; Peter, 2025; Srinivas, 2025; Peffers, 2007). This study provides an empirically documented reconstruction of the SDR process, offering a granular view of the pre-conversion phase that is often overlooked. By quantifying the time cost of manual personalization, we provide concrete evidence supporting the need for technological intervention in this specific B2B context, contrasting with generalized B2C models that prioritize volume over depth. The findings also contribute to Design Science Research by presenting a conceptual system artifact derived directly from a practical business problem. The evaluation, though simulation-based, validates the architectural design and requirements, suggesting that the proposed model—where automation serves as an intelligence layer rather than a replacement for human judgment—is theoretically sound. 

5.1 Implications for B2B Sales Personalization & SDR Teams
The findings offer clear, actionable implications for organizations seeking to optimize their B2B sales function:

1 Scalable Authenticity: The research demonstrates that personalization does not need to be a trade-off. By automating the mechanical steps of research and drafting, SDR teams can increase their outreach volume significantly without sacrificing the quality or relevance of the message. This transforms personalization from a time-intensive luxury into a scalable strategic advantage.
2 Shift in SDR Role: The proposed system fundamentally shifts the SDR role from that of a researcher and typist to that of an editor and strategic communicator. SDRs are freed from repetitive data gathering, allowing them to focus their limited time on applying strategic judgment, refining the message tone, and ensuring the argument aligns perfectly with the prospect’s context.
3 Roadmap for Technology Adoption: For companies developing or procuring sales technology, this work serves as a clear roadmap. It defines the necessary architectural components (data ingestion, signal processing, draft generation) and emphasizes that integration must be seamless with existing CRM and marketing automation tools to achieve maximum efficiency and adoption.


5.2 Ethical Considerations
The ethical implications of using automated data enrichment and personalized outreach are paramount. The study identified that the success of any personalization system is contingent upon robust ethical and legal safeguards. The core ethical requirements identified were transparency, traceability, and data minimization. Transparency requires that the SDR understands why a specific personalization argument was suggested (i.e., which public signal triggered the suggestion). Traceability ensures that all data sources are documented and compliant with privacy regulations (e.g., GDPR). Data minimization dictates that the system only processes data strictly necessary for generating the personalized message, avoiding unnecessary data hoarding. Crucially, the system design addresses ethics by mandating human editorial control. By requiring the SDR to review and approve (or modify) the machine-generated draft, the system prevents the dissemination of potentially irrelevant, intrusive, or non-compliant messages, thereby preserving the trust of the recipient and mitigating legal risk.
6. CONCLUSION

This research successfully developed and validated a novel framework for personalized sales outreach, demonstrating its potential to significantly enhance operational efficiency and improve customer engagement by leveraging real-time public signals. The core contribution lies in moving beyond generic automation to provide Sales Development Representatives with timely, data-driven arguments, thereby establishing a new paradigm for authentic and highly relevant B2B communication. Ultimately, this work underscores the critical role of sophisticated signal processing in transforming traditional sales processes, offering a scalable solution for fostering genuine connections in increasingly saturated digital environments. While the findings provide strong indicative evidence, several limitations must be acknowledged:

· Simulation-Based Evaluation: The evaluation of the system relied on simulations and reconstructions of the SDR workflow rather than a full implementation in a live environment. Consequently, the efficiency gains and customer perception data are indicative and require confirmation through real-world pilot testing.
· Limited Data Scope: The quantitative data used to model the SDR process was restricted to samples of activities from a single SDR team within a specific industry (Semos Cloud). This limits the generalizability of the efficiency metrics across diverse industries, company sizes, or international markets.
· Single Case Study Focus: The deep focus on a single case provided rich, contextualized data but constrained the breadth of the findings, making it difficult to draw universal conclusions without further validation across different organizational structures.

The limitations identified naturally pave the way for future research, focusing on validating and expanding the proposed personalization framework:

· Real-World Pilot Testing: The most immediate next step is the pilot-testing of the designed system in a live, operational environment. This is essential for collecting empirical data on actual time savings, response rates, and customer perception, thereby validating the indicative results obtained through simulation.
· Advanced Signal Processing Algorithms: Future research should focus on developing more sophisticated algorithms capable of processing complex public signals. These algorithms could move beyond simple detection to recognize complex trends, compare them against industry benchmarks, and suggest even more granular and specific arguments for personalization.
· Integration and Scalability: Further work is needed to integrate the personalization system with major Customer Relationship Management (CRM) platforms and marketing automation tools. Research into optimal integration architectures is crucial for achieving greater scalability and ensuring seamless alignment with existing corporate technology stacks.
· Intercultural Aspects of Personalization: The perception and effectiveness of personalized messages can vary significantly across different cultural contexts. It would be valuable to investigate how the system needs to be adapted to accommodate diverse cultural codes and communication norms to maintain authenticity and effectiveness globally.
· Incorporating Direct Client Feedback: Instead of focusing the evaluation solely on the SDR perspective, future systems should be designed to gather and analyze data directly from message recipients regarding their experience and perception of the communication. This would provide a more holistic and objective measure of the system’s success.
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