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Abstract
Artificial intelligence is increasingly being integrated into business environments to automate routine activities, support decision-
making, and improve workflow management. Agentic Al extends conventional automation by enabling intelligent systems to
interpret objectives, reason about tasks, and perform actions within workplace environments. This study aimed to characterize
workplace automation requirements by examining the distribution of tasks across functional domains and assessing the workflow
actions required for task completion. Workplace automation tasks from the WorkBench benchmark were analyzed across six
functional domains, including analytics, calendar management, customer relationship management, email management, multi-
domain workflows, and project management. Tasks were examined according to their workflow-action requirements. Descriptive
analysis was performed using task frequencies, percentages, and domain-level comparisons to characterize workplace automation
requirements. The findings demonstrated that workplace automation tasks were distributed across multiple functional domains,
with multi-domain workflows representing an important component of the benchmark. Most tasks required at least one workflow
action, although the level of action requirement varied across functional areas. Email management showed a particularly high
proportion of action-required tasks, whereas analytics contained a comparatively larger proportion of tasks requiring no direct
workflow action. These findings demonstrate substantial variation in workplace task structures. Workplace automation involves
diverse functional requirements and different levels of workflow interaction. The findings highlight the importance of developing
flexible agentic Al systems capable of adapting task execution to different workplace contexts and supporting intelligent workflow
management and adaptive decision-making.

Keywords: Artificial intelligence, Business process automation, Decision support systems, Intelligent automation, Workflow
\optimization
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1. Introduction

Artificial intelligence (AI) has become an important technology for improving how organizations manage
information, coordinate activities, and automate repetitive operations. Earlier business automation approaches
generally relied on predefined rules, fixed workflows, and structured inputs. Such systems can perform
repetitive activities consistently, but their ability to respond to changing information and unstructured
instructions is limited. The development of large language models (LLMs) has expanded the capabilities of Al
by enabling systems to interpret natural-language instructions and generate context-sensitive responses
(Kodner et al., 2022). Further developments in language-model reasoning have demonstrated the ability of
these systems to address increasingly complex tasks through structured reasoning processes (Wei et al., 2022).
These developments provide a foundation for business automation systems capable of supporting activities
that require interpretation, reasoning, and interaction rather than simple rule execution.

The evolution of Al has progressed from conventional rule-based automation toward systems capable of
planning and performing actions with greater autonomy. Traditional automation generally follows
predetermined sequences, whereas agentic Al systems can interpret objectives, determine intermediate steps,
and interact with external tools or environments (Fettke and Di Francescomarino, 2025). The concept of
autonomous LLM-based agents has received substantial research attention; these systems combine language
understanding with planning, reasoning, memory, and action capabilities (Wang et al., 2024). A broader review
of LLM-based agents further describes their potential for autonomous task completion and interaction with
external environments. Agent-based approaches therefore provide a pathway toward automation systems that
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can adapt their behavior according to task requirements rather than simply following fixed procedural
instructions (Ghane et al., 2026).

Agentic Al is particularly relevant to autonomous decision-making; an agent can use information from its
environment to determine an appropriate sequence of actions (Priyadarshi, 2025). Reasoning-based
approaches have demonstrated how language models can improve their ability to solve multistep problems by
explicitly developing intermediate reasoning processes (Yao et al., 2023). Tool-augmented language models
extend this capability by allowing models to interact with application programming interfaces and other
external functions (Li et al, 2023). Large-scale API integration has further demonstrated the potential for
language models to select and operate external tools for completing tasks (Patil et al., 2024). Agent systems can
also incorporate feedback from previous attempts to improve subsequent decisions, as demonstrated by
Reflexion (Shinn et al., 2023). These capabilities are important for intelligent business automation; workplace
tasks may require an agent to interpretan instruction, select an action, evaluate the resulting state, and continue
until the specified objective is achieved (Hughes et al., 2025).

Business-process management represents an important application area for intelligent automation;
organizational workflows frequently contain interconnected activities, information sources, decisions, and
software interactions. Generative Al has consequently been investigated as a means of transforming business-
process management and supporting process-related activities (Beheshti et al., 2023). Business-process-aware
language models have also been proposed to facilitate interaction between users, language models, and process
information (Bernardi et al., 2024). Research examining BPM in the age of Al indicates that artificial intelligence
is influencing how business processes are designed, managed, and improved (Rosemann et al, 2024). Al-
supported BPM therefore provides an important context for agentic systems; autonomous agents can
potentially connect natural-language objectives with the execution of multiple workflow activities
(Janakiraman, 2026). This creates opportunities for automation that extends beyond individual tasks toward
coordinated business processes.

Despite these developments, deploying autonomous Al systems for workplace automation involves several
challenges. Agents must correctly interpret user requirements, select appropriate tools, maintain task context,
and perform actions without introducing unintended changes (Jaggavarapu, 2025). Benchmark research has
therefore emphasized the importance of evaluating autonomous agents in realistic environments and across
diverse tasks. Web-based environments have similarly been developed to assess whether agents can perform
complex tasks involving multiple websites and interactions (Zhou et al, 2024). Research on multimodal
computer-use agents has further demonstrated the difficulty of performing open-ended tasks in realistic
computer environments (Xie et al., 2024). Responsible deployment also requires attention to transparency,
reliability, accountability, and human oversight. Responsible Al research in BPM highlights the importance of
considering these factors when Al is used to improve organizational processes (Pisoni and Moloney, 2024).
Although agentic Al research has expanded rapidly, important gaps remain in understanding how autonomous
Al capabilities correspond to workplace workflow requirements. Existing studies have investigated web
interaction, tool use, software engineering, reasoning, and general autonomous agents. For example, Mind2Web
examined generalist agents performing tasks on real-world websites (Deng et al, 2023). SWE-agent
demonstrated the use of agent-computer interfaces for autonomous software-engineering tasks (Yang et al,
2024). WebShop investigated grounded language agents interacting with web-based environments to
accomplish practical objectives (Yao et al, 2022). These studies demonstrate substantial progress in
autonomous task execution, but they do not by themselves provide a complete characterization of workplace
automation requirements across business functions (Parab, 2024). A systematic examination of workplace
tasks can therefore contribute to understanding the functional distribution and action requirements that
intelligent business automation systems need to address (Park et al., 2023).

The study aims to characterize workplace automation requirements within an agentic-Al framework by
examining workplace tasks across multiple functional domains and identifying the workflow actions required
for their completion. Specifically, the study has two objectives: first, to assess the distribution of workplace
automation tasks across functional domains and determine the proportion of tasks requiring workflow actions;
and second, to examine workflow action requirements across functional domains to characterize task
complexity relevant to intelligent business automation and adaptive decision-making. This focus is consistent
with emerging research examining autonomous Al systems and their application to business-oriented decision-
making and operational processes.
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2. Materials and Methods

2.1 Study Design

This study used the publicly available WorkBench benchmark to examine workplace automation tasks and their
workflow action requirements. WorkBench was developed for evaluating agents performing workplace
activities through tool-based interactions. The benchmark contains 690 tasks covering analytics, calendar
management, customer relationship management, email management, project management, and multi-domain
workflows. Each task includes a natural-language instruction and a predefined ground-truth outcome
describing the required final action state. The benchmark uses a controlled workplace environment containing
five databases and 26 tools. Tasks are evaluated by comparing the resulting environment state with the
predefined ground truth, allowing consistent assessment of workflow requirements.

2.2 Dataset Source

The dataset was obtained from the publicly released WorkBench repository and consisted of the corrected task-
and-outcome files used for the current benchmark version. The six task files represented analytics, calendar
management, customer relationship management, email management, multi-domain workflows, and project
management. Their respective task counts were 120, 110, 80, 90, 210, and 80, giving a total of 690 tasks. The
benchmark also provides five workplace-oriented databases containing analytics records, calendar events,
customer relationship records, emails, and project-management tasks. These resources provide structured
workplace information for evaluating agent-oriented task execution and workflow requirements within a
controlled environment.

2.3 Data Variables

Each task-and-outcome file contained five principal fields: task, outcome, base template, chosen template, and
domains. The task field represented the natural-language workplace request, whereas the outcome field
specified the ground-truth action sequence associated with that request. The base-template and chosen-
template fields described the template structures used to generate individual tasks. The domains field identified
the functional area or combination of areas involved. For the present analysis, functional domain and outcome
information were the principal variables. The number of required workflow actions was determined from the
actions listed within each ground-truth outcome, allowing tasks to be grouped according to their operational
action requirements.

2.4 Data Processing

The six task-and-outcome files were combined to obtain the complete set of 690 workplace tasks. Functional-
domain labels were retained according to the dataset files, while the outcome field was examined to determine
the number of predefined actions associated with each task. An empty outcome list was treated as requiring no
action. Non-empty outcome lists were counted according to the number of actions they contained. Frequencies
were calculated for each action-count category, and percentages were obtained by dividing each frequency by
the total number of tasks and multiplying by 100. Domain-specific action requirements were summarized using
task counts, no-action frequencies, action-required frequencies, and mean required actions per task.

2.5 Statistical Analysis

Descriptive statistical procedures were used to summarize the distribution of workplace automation tasks and
their workflow requirements. Categorical variables were presented as frequencies and percentages. The mean
number of required actions was calculated for each functional domain by dividing the total number of
predefined actions by the corresponding number of tasks. Overall task distributions were also summarized
according to the number of required actions. Results were organized into three tables describing functional-
domain distribution, action-count distribution, and domain-specific workflow requirements. Corresponding
bar figures were prepared to visually represent the principal distributions.

2.6 Data Validation

The analysis was based exclusively on the task-and-outcome files contained in the WorkBench repository
supplied for this study. The benchmark documentation describes 690 workplace tasks, five sandbox databases,
and 26 tools, with task performance evaluated against predefined ground-truth final states. The WorkBench
release also identifies corrections to ground-truth and task-design issues in the updated benchmark.
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3. Results

3.1 Distribution of Workplace Automation Tasks by Functional Domain

The WorkBench dataset comprised 690 workplace automation tasks distributed across six functional domains.
Multi-domain workflows represented the largest category, with 210 tasks (30.43%), followed by analytics with
120 tasks (17.39%). Calendar management accounted for 110 tasks (15.94%), while email management
included 90 tasks (13.04%), as shown in Table 1. Customer relationship management and project management
each contributed 80 tasks, representing 11.59% of the dataset. The distribution demonstrates that the
benchmark covers diverse workplace activities rather than concentrating on a single operational function. This
broad domain coverage provides a structured basis for examining agentic Al applications across different
business workflow requirements and automation contexts.

Table 1. Distribution of Workplace Automation Tasks by Functional Domain

Functional domain Number of tasks Percentage (%)
Analytics 120 17.39

Calendar management 110 15.94

Customer relationship 80 11.59
management

Email management 90 13.04
Multi-domain workflows 210 30.43

Project management 80 11.59

Total 690 100.00

Source: WorkBench 2026 corrected task-and-outcome dataset.
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Figure 1. Distribution of Workplace Automation Tasks by Functional Domain

The distribution of 690 workplace automation tasks across six functional domains. Multi-domain workflows
represented the largest category, with 210 tasks. Analytics accounted for 120 tasks, followed by calendar
management with 110 tasks, as shown in Figure 1. Email management included 90 tasks, while customer
relationship management and project management each comprised 80 tasks. The distribution demonstrates
that the dataset covers several workplace functions rather than focusing on one operational area. Multi-domain
workflows therefore represented the largest share of tasks, whereas customer relationship management and
project management had comparatively smaller task counts. Overall, the figure shows broad functional
coverage within the WorkBench dataset.
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3.2 Distribution of Workplace Tasks According to Required Workflow Actions

Across the 690 workplace tasks, most tasks required at least one predefined workflow action. A total of 416
tasks (60.29%) required one action, whereas 88 tasks (12.75%) required two actions. Smaller proportions
required three actions (3.33%) or four actions (2.03%), as shown in Table 2. Tasks involving five or more actions
were relatively uncommon, with individual categories ranging from 0.29% to 0.87%. In contrast, 122 tasks
(17.68%) required no action according to their ground-truth outcomes. The distribution indicates considerable
variation in workflow requirements, ranging from tasks requiring no intervention to tasks involving multiple
sequential actions within the workplace environment.

Table 2. Distribution of Workplace Tasks According to Required Workflow Actions

Required actions Number of tasks Percentage (%)
0 122 17.68
1 416 60.29
2 88 12.75
3 23 3.33

4 14 2.03

5 2 0.29

6 5 0.72

7 3 0.43

8 4 0.58

9 3 0.43
10 2 0.29
11 6 0.87
12 2 0.29
Total 690 100.00

Source: WorkBench 2026 corrected task-and-outcome dataset.
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Figure 2. Distribution of Workplace Tasks by Workflow Action Requirements

The distribution of workplace tasks according to the number of required workflow actions. Tasks requiring one
action were most frequent, followed by tasks requiring two actions. The number of tasks decreased
substantially as the required action count increased beyond two, as shown in Figure 2. Tasks requiring three
actions were less frequent, while tasks requiring four or more actions represented relatively small proportions
of the dataset. The pattern indicates that most workplace tasks involve a limited number of predefined actions,
whereas highly action-intensive workflows occur less frequently. This distribution provides an overview of
workflow complexity within the WorkBench benchmark and its workplace automation tasks.
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3.3 Workflow Action Requirements Across Functional Domains

Workflow action requirements varied across the six functional domains. Multi-domain workflows
demonstrated the highest mean requirement, with 1.78 actions per task, followed by customer relationship
management at 1.58. Project management averaged 1.26 actions, while email and calendar management
averaged 1.22 and 1.19 actions, respectively, as shown in Table 3. Analytics showed the lowest mean at 0.88
actions per task. Overall, 568 tasks (82.32%) required at least one action, compared with 122 tasks (17.68%)
requiring no action. These findings indicate that workplace automation tasks differ substantially in operational
complexity, with multi-domain and customer relationship activities generally involving greater action
requirements within the benchmark.

Table 3. Workflow Action Requirements Across Functional Domains

Functional Total tasks No-action tasks, n | Action-required Mean required
domain (%) tasks, n (%) actions
Analytics 120 40 (33.33) 80 (66.67) 0.88
Calendar 110 11 (10.00) 99 (90.00) 1.19
management
Customer 80 8 (10.00) 72 (90.00) 1.58
relationship
management
Email management | 90 1(1.11) 89 (98.89) 1.22
Multi-domain 210 41 (19.52) 169 (80.48) 1.78
workflows
Project 80 21 (26.25) 59 (73.75) 1.26
management
Overall 690 122 (17.68) 568 (82.32) 1.37
Source: WorkBench 2026 corrected task-and-outcome dataset.
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Figure 3. Workflow Action Requirements Across Functional Domains

The proportions of workplace tasks requiring actions versus those requiring no action across six functional
domains. Email management showed the highest proportion of action-required tasks at 98.89%, followed by
calendar management and customer relationship management, both at 90.00%, as shown in Figure 3. Multi-
domain workflows recorded 80.48% action-required tasks, while project management accounted for 73.75%.
Analytics had the lowest proportion of action-required tasks at 66.67% and the highest proportion of no-action
tasks at 33.33%. Overall, 82.32% of tasks required at least one workflow action, whereas 17.68% required no
action, indicating variation in workflow requirements across functional domains.
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4. Discussion

The study examined workplace automation requirements across 690 tasks within the WorkBench benchmark,
focusing on functional distribution and the number of workflow actions required for task completion. The
findings demonstrate that workplace automation encompasses multiple operational domains rather than a
single type of activity. Multi-domain workflows represented the largest category, while analytics, calendar
management, email management, customer relationship management, and project management also
contributed substantial numbers of tasks. Overall, 82.32% of tasks required at least one workflow action,
whereas 17.68% required no action. These findings indicate that workplace automation frequently involves
interaction with operational environments rather than simple information generation.

The distribution of tasks across functional domains demonstrates the heterogeneous nature of workplace
automation. Multi-domain workflows accounted for 210 tasks, representing the largest category, which
indicates that many workplace activities may involve interactions across more than one functional area.
Analytics accounted for 120 tasks, followed by calendar management with 110 tasks and email management
with 90 tasks. Customer relationship management and project management each contributed 80 tasks. This
distribution provides evidence that an intelligent workplace agent may need to operate across different types
of information and applications rather than being designed for one narrowly defined business function. The
breadth of environments used in autonomous-agent research similarly demonstrates the importance of
evaluating agents across diverse task settings rather than relying on a single interaction environment.

The workflow-action analysis provides an important indication of task complexity. Most tasks required a
relatively small number of actions, with one-action tasks representing the largest group at 416 tasks. Tasks
requiring two actions accounted for 88 cases, while increasingly action-intensive workflows occurred less
frequently. At the same time, the presence of tasks requiring several actions demonstrates that workplace
automation cannot be understood solely as single-step command execution. An agent may need to determine a
sequence of operations and maintain an appropriate task state while completing the requested objective.
Deliberate reasoning approaches have demonstrated the relevance of structured intermediate reasoning when
language models address problems involving multiple possible steps (Yao et al., 2023). Thus, workflow action
requirements provide a useful perspective for examining the operational demands placed on agentic systems.
The proportion of action-required tasks differed considerably among functional domains. Email management
had the highest proportion of action-required tasks at 98.89%, followed by calendar management and customer
relationship management, both at 90.00%. Multi-domain workflows showed 80.48% action-required tasks,
while project management recorded 73.75%. Analytics had the lowest proportion of action-required tasks at
66.67%. These differences suggest that functional context can influence the type of interaction expected from
an automation agent. Domains involving communication, scheduling, or record modification may require more
direct system interaction, whereas some analytics-oriented tasks may be completed through information
retrieval or interpretation. Similar differences in task interaction requirements have been observed in
environments designed to evaluate agents performing real computer-based activities (Xi et al., 2025).

The findings have implications for the design of agentic Al systems intended for workplace automation. Tasks
vary in both functional domain and action requirements; a general-purpose workplace agent should be capable
of interpreting different task objectives and selecting appropriate actions. The importance of connecting agents
with external interfaces is demonstrated by systems designed for grounded interaction with web environments
and applications (Yao et al.,, 2022). The present findings extend this perspective to workplace-oriented tasks by
showing that automation requirements can vary substantially across functional domains. Consequently, agent
architecture should accommodate different levels of workflow interaction rather than assuming that all
business tasks follow an identical execution pattern.

Adaptive decision-making is particularly important when a task requires multiple actions or when the
appropriate next operation depends on the current state of an environment. A workplace agent that simply
executes a fixed sequence may be less flexible when intermediate outcomes influence subsequent actions.
Research on autonomous agents has demonstrated the importance of combining reasoning with interaction
and task execution. For example, WebArena evaluates agents in realistic web environments where successful
completion requires interaction with multiple components and services. Similarly, SWE-agent demonstrates
how agent-computer interfaces can support autonomous execution of complex tasks within software
environments. These findings support the relevance of adaptive workflow management for workplace-oriented
agentic Al

From an organizational perspective, the findings suggest that agentic automation should be considered
according to the characteristics of individual workflows rather than treated as a uniform technological
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intervention. Tasks involving direct actions, multiple systems, or sequential operations may require stronger
tool-use and state-management capabilities. In contrast, tasks requiring limited interaction may be suitable for
simpler forms of Al assistance. This distinction can help organizations identify where autonomous agents may
need greater supervision, tool access, or workflow controls. The results also provide a structured basis for
evaluating workplace automation requirements before deploying agentic systems across different operational
functions.

Several limitations should be considered when interpreting these findings. First, the analysis describes the
distribution and action requirements of tasks rather than measuring the performance of a specific Al agent.
Therefore, the results should not be interpreted as evidence that an agent can complete all identified workflows.
Second, the WorkBench environment represents a controlled workplace-agent benchmark rather than direct
observational data from an individual company's live operational systems. Third, task complexity was
characterized primarily through workflow-action requirements and therefore does not capture every
dimension of complexity, such as reasoning difficulty, ambiguity, execution risk, or organizational constraints.
Real-world computer-use research similarly demonstrates that autonomous agents face substantial challenges
when operating in open-ended environments.

Future studies can build on these findings by evaluating how different agent architectures perform across the
functional domains and workflow-action levels identified in the present study. Studies could compare
autonomous agents according to task-completion accuracy, action-selection reliability, execution efficiency,
error rates, and human intervention requirements. More complex investigations could also examine how agents
respond when intermediate workflow states change unexpectedly. Web-based agent research demonstrates the
value of realistic environments for assessing autonomous task completion. Future studies should therefore
combine task-level characterization with systematic agent-performance evaluation to determine how
effectively agentic Al can translate workplace objectives into reliable and adaptive workflow execution.

5. Conclusion

The study characterized 690 workplace automation tasks across six functional domains and identified
substantial variation in their workflow requirements. Multi-domain workflows represented the largest task
category, while email, calendar, analytics, customer relationship management, and project management also
contributed meaningful task volumes. Overall, most tasks required at least one workflow action, demonstrating
that workplace automation frequently involves interaction with operational environments rather than
information generation alone. The findings indicate that agentic Al systems should be capable of handling
different workplace functions and varying levels of workflow interaction. Systems designed for business
automation may require flexible action selection, task-state management, and the ability to coordinate multiple
operations according to the requirements of individual tasks. This study provides a structured characterization
of workplace automation requirements based on functional domains and workflow actions. Such
characterization can support the development and evaluation of agentic systems intended to perform
workplace tasks and assist organizations in understanding the operational requirements of intelligent
automation. The analysis was based on a controlled workplace-agent benchmark rather than live organizational
operational records. In addition, workflow-action counts do not capture every dimension of task difficulty, such
as reasoning complexity or execution risk. Future research should evaluate agent performance across these
task categories using measures such as completion accuracy, action reliability, efficiency, and human
intervention. Further studies could also examine adaptive behavior in more dynamic workplace environments.
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