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Abstract
Theoretical background: Large language models (LLMs) have transformed artificial intelligence (AI) 
and are increasingly considered for use in organizational management. However, they have limitations, 
especially in generalization and performance on topics they were not trained on. Despite these constraints, 
LLMs show potential to support multiple management-related activities, particularly when deployed as 
autonomous or collaborative agents.
Purpose of the article: The article aims to explain how LLMs can be applied to organizational management 
despite their current limitations. It focuses on the emerging concept of LLM-based autonomous agents 
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28 MARIUSZ HOFMAN, Marcin Wiśniewski

that can reason, plan, and act in an environment. It also highlights the value of multi-agent collaboration 
coordinated by an orchestrator.
Research methods: The paper primarily takes a conceptual and exploratory approach by synthesizing 
existing ideas and emerging research on LLMs in management contexts. It discusses potential architectures, 
such as individual agents and orchestrated multi-agent systems, rather than reporting a controlled experiment. 
The article identifies key organizational areas where these approaches could be applied.
Main findings: LLM-based agents can potentially perform complex organizational tasks by combining 
reasoning, planning, and action capabilities. Collaborative multi-agent solutions managed by an orchestrator 
may improve effectiveness compared to single-agent setups. The article concludes that more empirical 
research is needed to validate these solutions in real organizations and to assess their effects on efficiency 
and workplace adaptation.

Introduction

In recent years, the emergence of large language models (LLMs) has revolution-
ized. LLMs show great potential but also have their weaknesses (Händler, 2023). 
Their answers might seem correct but may be incorrect or hallucinated, which can 
negatively affect trust in the information provided by these models (Ji et al., 2023). 
In addition, LLMs lack knowledge of the specifics of a particular organization, the 
environment in which company operates as well as the nature of the problem the 
model helps to solve. The presence of these limitations has caused the use of these 
models in enterprises to be inadequate compared to their potential (Korzynski et 
al., 2023). It has also led to the development of more sophisticated and flexible AI 
architectures, including AI agent solutions.

LLMs can be used as a mechanism that allows AI agents to operate effectively 
in a variety of settings (Park et al., 2023). LLMs gives such agents the ability to 
reason, plan and act within the environment in which they operate (Kaddour et al., 
2023; Padgham & Winikoff, 2005). This means that agents, whether embodied or 
not, can be used to perform even complex and demanding tasks or processes in the 
organizational domain. LLM-powered agents can achieve user-prompted goals by 
employing a proper strategy and breaking it down into smaller manageable tasks 
(Xi et al., 2023). More advanced solutions anticipate the collaboration of multiple 
agents to solve complex problems by leveraging the cognitive synergy of multi-
ple autonomous agents (Hong et al., 2023; Park et al., 2023). LLM-based agents 
can also acquire interactive capabilities by learning from feedback, and self-evolv-
ing (Schick et al., 2023). This results in LLM-based agents having the potential 
to perform even complex tasks or processes that are currently within the domain  
of humans. 

The purpose of this article is to show and verify the applicability of LLM-based 
agents in companies. Different tasks may be delegated to these agents, allowing them 
to act on behalf of employees. In this scenario, humans do not have full control over 
tasks and process outputs. Rather than being adversaries, workers and LLM agents 
combine their complementary strengths, enabling mutual learning and multiplying 
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their capabilities (Raisch & Krakowski, 2021). Thus, verifying the ability of these 
agents to automate or augment tasks and processes is crucial for determining their 
place and role in future enterprises.

Literature review 

The concept of an agent has a long history that has been explored and interpreted 
in many fields, including organizational and management theory (Eisenhardt, 1989; 
Lan & Heracleous, 2010). AI agents are understood as artificial entities that are 
capable of perceiving their environment, making decisions, and then taking actions 
(Wooldridge & Jennings, 1995; Yao et al., 2023). Thus, user-prompted tasks can be 
performed by AI agents, which are equipped with dedicated roles and LLM reasoning 
capabilities. Taking the right action requires those agents to have the ability to plan. 
By planning, agents generate a sequence of steps to complete the task and achieve 
goals (often exploring multiple paths) (Wei et al., 2023). Moreover, agents can em-
ploy introspection to modify their plans, ensuring they align better with real-world 
circumstances, leading to adaptive and successful task execution (Xi et al., 2023). 
Action, in turn, requires LLM agents to be able to use tools and contextual resources, 
such as data sets or other models (Händler, 2023; Qin & Hu, 2023). These agents 
can use available tools or build new ones when needed (Hussein et al., 2017). In 
the course of their operation, they collect and store in short-term memory necessary 
information on an ongoing basis. They may also have long-term memory, allowing 
them to accumulate knowledge and experience over a longer period (Zhu et al., 2023).

Single-agent solutions use specialised agents to perform specific task. These solu-
tions focus on the internal mechanisms of the agent, including the effectiveness of 
tool usage and their ability to interact with the environment. The first framework that 
provided the capability to build solutions using LLM-based agents was LangChain 
(Chase, 2023). Multi-agent solutions are based on the cooperation of many agents to 
deal with complex goals (Park et al., 2023). In such solutions, agents assume distinct 
roles encompassing agent characteristics, behaviours and capabilities (Guo et al., 
2024). Multiple LLM-powered agents jointly perform tasks, each equipped with unique 
strategies and engaged in communication with one another (Xi et al., 2023). These 
agents may cooperate or compete with each other, while information exchange between 
them can occur in a centralized or decentralized manner. An important advantage of 
multi-agent solutions is that agents can obtain feedback not only from the user or the 
environment, but also from other agents (Wang et al., 2023). This enables agents to 
adjust their profiles or goals, rather than just learning from historical interactions (Guo 
et al., 2024). It also allows agents to acquire new capabilities and utilize new tools 
(Zhang et al., 2023). The following multi-agent frameworks are currently available: 
CAMEL (Li et al., 2023) and AutoGen (Wu et al., 2023). The latter is currently the 
most widely used due to its versatility and flexibility (Guo et al., 2024).
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Research methods

The article is conceptual in nature and is an attempt to determine the potential 
of using LLM-based agents in organizational settings. The approach used involves 
a combination of research methods, including systematic literature review (SLR), 
analysis of framework documentation, and quasi-experiments. The research work 
began with an analysis of the literature on the subject. Due to the novelty of the issue 
and the rapidly changing state of knowledge in this area, the “arXiv” database was 
used. This repository provides access to the latest scientific articles and preprints, 
making it possible to access the most up-to-date knowledge at any given time. The 
search criteria included the following two phrases: LLM-based agents and LLM-
based multi-agents. The research procedure adopted was to find 25 recent articles 
addressing the issue of LLM-based agents and their subsequent analysis using the 
Latent Dirichlet Allocation (LDA) (Mo et al., 2015). This made it possible to deter-
mine the existing state of knowledge in this field and identify the most frequently 
addressed research topics in the literature (Snyder, 2019).

The next stage was an in-depth analysis of the LangChain (https://www.lang-
chain.com/agents), CrewAI (https://www.crewai.io), and AutoGen (https://micro-
soft.github.io/autogen) frameworks. The focus was on these frameworks because 
they enable the design and commissioning of a wide range of solutions using LLM 
agents. They are complex, open-source, and currently the most widely used librar-
ies. Analyzing their documentation allowed us to define the main LLM-based agent 
types, understand how they work, and indicate the potential for agent customization 
(e.g., prompt engineering, equipping them with memory, and predefined or custom 
tools). The analysis also involved assessing the usefulness of these frameworks for 
building multi-agent solutions, in which multiple agents work together to perform 
user-prompted tasks. Analyzing the documentation of the libraries mentioned above 
also allowed us to identify the limitations of LLM-based agents and indicate their 
potential applications in organizations.

The final stage of the research was a series of quasi-experiments. Conducting the 
experiments allowed for comparing the methods and accuracy of selected types of 
agents in conditions similar to real-world scenarios (Ross & Morrison, 2004). The 
experiments involved designing and implementing single-agent and multi-agent solu-
tions within the previously described frameworks and evaluating them. In the case of 
single-agent solutions, the experiments allowed us to determine how specific types of 
agents operate, whether they correctly use various data sources and entrusted tools, 
and thus verify their usefulness for performing specialized tasks currently carried 
out by humans in enterprises. For multi-agent solutions, the conducted experiments 
allowed us to verify the usefulness of LLM-based agents for team problem solving 
(Ma et al., 2024). A key aspect of the experiments was the evaluation of the outputs 
generated by the agents. For single-agent solutions, the focus was on utility, as the 
effectiveness of an agent in properly executing assigned tasks is the key aspect of 
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evaluation in this case (Wang et al., 2023). For multi-agent solutions, the assessment 
focused on agents’ sociability, as the ability for team problem solving is the most 
important aspect in evaluating the agents’ work results in this scenario (Xi et al., 
2023). The evaluation of agents’ outputs had both subjective and objective compo-
nents to consider both task completion and the quality of the underlying processes 
(Wang et al., 2023). The experiments were conducted in April 2004. The results of 
the experiments allowed us to determine the usefulness of LLM agent solutions and 
identify potential weaknesses of these solutions in the enterprise domain. The qua-
si-experiments were carried out using the Python programming language, specialized 
frameworks (described above), the “Google Colab” software, and the “OpenAI” 
gpt-3.5-turbo model.

Results

SLR results

The results of the SLR are included in the Appendix. Between September and 
December 2023, 13 articles on LLM-based agents were posted on arXiv, while be-
tween January and February 2024, a further 12 were posted. This clearly indicates 
that the topic of AI agents is rapidly developing and becoming an important part of 
artificial intelligence research. Content analysis of the retrieved articles was carried 
out using the LDA method. Its use allows for the discovery of key themes based on 
the words that appear in these documents (Blei et al., 2003). In LDA, soft clustering 
is performed, meaning a sample word can belong to several topics simultaneously. 
This makes it possible to detect semantic structures that are overlooked when solely 
reading the content of the articles (Mo et al., 2015). To conduct the LDA analysis, 
ten key research themes were identified. Each was described by five keywords and 
assigned weights. The results are presented in Table 1.

Table 1. Results of LDA analysis

Topic Keywords and their weights
1 0.021 : agents 0.014 : agent 0.007 : llm 0.007 : language 0.005 : dylan
2 0.001 : agents 0.001 : agent 0.001 : language 0.001 : models 0.000 : llm
3 0.011 : personality 0.008 : models 0.006 : traits 0.006 : agents 0.006 : others
4 0.011 : model 0.009 : date 0.008 : task 0.008 : agents 0.007 : language
5 0.021 : agents 0.015 : agent 0.012 : language 0.008 : models 0.007 : learning
6 0.012 : agent 0.010 : agents 0.008 : code 0.007 : autogen 0.006 : llm
7 0.018 : agents 0.010 : social 0.010 : agent 0.009 : llm 0.007 : llms
8 0.022 : agents 0.009 : agent 0.009 : language 0.008 : models 0.005 : memory
9 0.012 : agents 0.011 : opinion 0.009 : agent 0.006 :xyz 0.005 : bias

10 0.009 : llm 0.009 : language 0.008 : agent 0.008 : agents 0.007 : text

Source: Authors’ own study.
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The keywords “agent” and “agents” are present in almost every extracted topic, 
indicating a strong focus of the literature on the concept of AI agents itself. It is also 
apparent that the analyzed articles treat the functioning of single agents and multiple 
agents as highly interrelated phenomena.

The first topic focuses on the interaction of agents with LLMs. The appearance 
of the word “Dylan” (Dynamic LLM-Agent Network) suggests considering these 
issues in the context of different forms of agent interaction (Liu et al., 2023). The 
second topic is of low relevance due to the low weights assigned to its keywords. It 
captures general or less clearly defined issues related to LLM-based agents, natural 
language, and large language models. The third topic focuses on the attribution of 
specific personality and traits to agents. An agent’s specific profile determines its 
behaviour and influences the actions it takes. The inclusion of the word “others” 
suggests an interest in the nature of relationships that can occur between agents with 
different profiles, as well as between agents with different personalities and users. 
The fourth and fifth topic point to the importance of data in the process of creating 
language models (training or fine-tuning them), which are then used by agents to 
perform specific tasks. The sixth topic explores the ability of LLM agents to auto-
matically generate, run, and test code. The word “autogen,” which appears within 
this topic, refers to a specific solution that enables such applications of AI agents 
(Wu et al., 2023). The seventh topic explores the social aspects of the functioning 
of LLM agents, including their ability to mimic human behaviour and imitate social 
relationships. This topic also addresses the impact of LLM agents on society. The 
eighth identified topic highlights the role of memory in the functioning of LLM 
agents, enabling them to accumulate information, knowledge, and experience over 
time. The ninth theme indicates how certain opinions, viewpoints, and biases em-
bedded in LLMs can influence the way AI agents operate. This theme highlights 
the potential risks associated with this (the word “xyz”). The tenth topic addresses 
the ways in which agents process and generate text using large language models, 
applicable in a wide variety of contexts, from automatic content generation to text 
comprehension and interpretation. 

An analysis of the literature supports the authors’ belief that LLM-based agents 
can be useful for automating routine tasks, replacing humans in these tasks, and in 
co-creating new and innovative solutions with humans by enhancing their capabilities 
(Guo et al., 2024; Wang et al., 2023; Wu et al., 2023; Xi et al., 2023). 

Quasi-experiments results

The quasi-experiments were designed to test the effectiveness of different types 
of agents within single and multi-agent solutions, thereby verifying the potential 
usefulness of these solutions in the business domain. Single-agent solutions were 
prepared using the libraries LangChain (Chase, 2023) and CrewAI (https://www.
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crewai.com/). The experiments analysed the performance of a retriever agent, a data 
agent and an SQL agent. Each agent had access to data, had four tools at its disposal, 
and was expected to perform five tasks. Those tasks allowed to assess the agents’ 
reasoning, tool utilisation, interaction with the environment, memory use and gen-
eralization (Xi et al., 2023). Each experiment involved five consecutive repetitions 
to determine a task success metric and objectively evaluate performance. Subjective 
evaluation was done by humans and LLM experts on a scale of 1 (lowest rating) 
to 10 (highest rating) (Wang et al., 2023). The results of the quasi-experiments on 
single-agent solutions are provided in Tables 2–4.

Table 2. Evaluation of retriever agents

Framework Agent Class Category Task success LLM_Expert Human_Expert
LangChain Retriever_agent Reasoning 4/5 7 8
LangChain Retriever_agent Tools utilization 5/5 8 9
LangChain Retriever_agent Environment interaction 4/5 9 9
LangChain Retriever_agent Memory utilization 3/5 8 7
LangChain Retriever_agent Generalization 5/5 9 8

Mean: 8.2 8.2
CrewAI Retriever_agent Reasoning 5/5 9 8
CrewAI Retriever_agent Tools utilization 5/5 7 8
CrewAI Retriever_agent Environment interaction 2/5 7 6
CrewAI Retriever_agent Memory utilization 0/5 5 2
CrewAI Retriever_agent Generalization 5/5 9 9

Mean: 7.4 6.6

Source: Authors’ own study.

Table 2 shows the results of the evaluation of retriever agents running in two 
different frameworks (one in LangChain, the second in CrewAI). Each agent had 
access to information stored in a PDF file, was equipped with memory, and four 
different tools: one leading tool (retriever), two predefined tools, and one customized 
tool allowing interaction with the environment (saving information to disk in defined 
format). The results show that retriever agents are good at analysing the content of 
documents, extracting relevant information and interpreting it in different contexts. 
They make good use of tools by selecting them according to the type of task at hand. 
In the case of agents of this type deployed in CrewAI, there is a problem with mem-
orizing and saving the acquired information in an appropriate format and location. 
Nevertheless, it can be concluded that agents of this type running in both LangChain 
and CrewAI generate satisfactory and reproducible results, and can be successfully 
used for tasks requiring document analysis, structured information retrieval, and 
reasoning or inference.
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Table 3. Evaluation of data agents

Framework Agent Class Category Task success LLM_Expert Human_Expert
LangChain Data_agent Reasoning 4/5 8 8
LangChain Data_agent Tools utilization 4/5 8 8
LangChain Data_agent Environment interaction 4/5 8 7
LangChain Data_agent Memory utilization 0/5 2 1
LangChain Data_agent Generalization 5/5 8 9

Mean: 6.8 6.6
CrewAI Data_agent Reasoning 4/5 3 4
CrewAI Data_agent Tools utilization 4/5 7 8
CrewAI Data_agent Environment interaction 2/5 4 5
CrewAI Data_agent Memory utilization 0/5 2 1
CrewAI Data_agent Generalization 5/5 3 3

Mean: 3.8 4.2

Source: Authors’ own study.

Table 3 shows the results of evaluations based on LLM data agents operating 
in the LangChain and CrewAI frameworks. The results of the quasi-experiments 
clearly indicate that the agents perform worse with data, than with text analysis. 
The PandasDataFrame agent (LangChain), which leverages the analytical potential 
of the Pandas library, performs better. The lower values obtained by the data agent 
running in the CrewAI framework are due to the limitations of the spectator tool 
(CSVSearchTool). This tool allows semantically searching for queries in the content 
of a specified CSV file, and does not always work well when searching for data of 
a quantitative nature. The agent also had problems with the proper use of the cus-
tomized tool (as did the retriever agent) and inference (due to errors in searching 
for the correct data). A drawback of both agents is their use of available memory. 
This is a major problem that severely limits the capabilities of these agents and their 
potential use in enterprises. 

Table 4. Evaluation of SQL agents

Framework Agent Class Category Task success LLM_Expert Human_Expert
LangChain SQL_agent Reasoning 4/5 7 7
LangChain SQL_agent Tools utilization 2/5 3 3
LangChain SQL_agent Environment interaction 2/5 6 5
LangChain SQL_agent Memory utilization 0/5 3 2
LangChain SQL_agent Generalization 5/5 9 7

Mean: 5.6 4.8
CrewAI SQL_agent Reasoning 4/5 8 9
CrewAI SQL_agent Tools utilization 4/5 9 9
CrewAI SQL_agent Environment interaction 2/5 6 6
CrewAI SQL_agent Memory utilization 0/5 2 1
CrewAI SQL_agent Generalization 4/5 8 9

Mean: 6.6 6.8

Source: Authors’ own study.
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Table 4 presents the results of the experiments for the SQL agents running using 
the LangChain and CrewAI frameworks. Due to problems with the correct operation 
of the leading tool (i.e., PGSearchTool), the CrewAI agent was equipped with the 
same set of tools available to the LangChain agent. Surprisingly, the SQL agent 
running in CrewAI made good use of this toolkit and performed better (in terms 
of reasoning, tool utilization, and generalization) than the SQL agent running in 
LangChain, for which these tools were designed. As in the previous cases, both 
agents had problems using the standard implemented memory module. They also 
did not perform well in using the customized tool for storing acquired and generated 
information on disk. For now, SQL agents can be useful for retrieving information 
from databases and interpreting it. Nevertheless, their operation currently requires 
human supervision.

The final stage of the quasi-experiments was the analysis of multi-agent solutions. 
The experiment was carried out with three agents running with the LangChain, Cre-
wAI and AutoGen frameworks. Their task was to conduct a discussion and answer 
the question posed at the outset. Each agent had three tools at their disposal: a tool to 
retrieve information from an attached file (retriever), a tool to search the Internet and 
a tool to search a database of scientific articles. The evaluation of the results of the 
agents included the following aspects: role-playing ability, discussion effectiveness 
and problem-solving quality. The evaluation was conducted in the same manner as 
for single-agent solutions objectively evaluating performance using task success 
metric, subjective evaluation was done by humans and LLM experts (see Table 5).

Table 5. Evaluation of multi-agents problem solving

Framework Agent Class Category Task success LLM_Expert Human_Expert
LangChain Multi_agents Role playing 5/5 9 8
LangChain Multi_agents Discussion effectiveness 5/5 8 9
LangChain Multi_agents Tool utilization 4/5 9 9
LangChain Multi_agents Problem solving 4/5 8 8

Mean: 8.5 8.5
AutoGen Multi_agents Role playing 4/5 9 9
AutoGen Multi_agents Discussion effectiveness 5/5 8 8
AutoGen Multi_agents Tool utilization 5/5 8 9
AutoGen Multi_agents Problem solving 4/5 7 7

Mean: 8.0 8.3
CrewAI Multi_agents Role playing 5/5 9 9
CrewAI Multi_agents Discussion effectiveness 5/5 8 8
CrewAI Multi_agents Tool utilization 4/5 9 9
CrewAI Multi_agents Problem solving 4/5 8 9

Mean: 8.5 8.8

Source: Authors’ own study.

The analysis of the results shows that agents can be profiled to present specific 
viewpoints and positions in the discussion. They efficiently use the tools entrusted 
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to them, acquiring the information needed to solve problems. This indicates the con-
siderable usefulness of this type of AI agent configuration in identifying problems, 
searching for their sources, and generating potential solutions.

Findings

The systematic literature review indicates that LLM-based agents are becoming 
a significant part of the scientific discourse in the field of AI. The analysis of the 
content of the articles carried out using the LDA method has made it possible to 
identify research topics related to LLM-based agents. These topics address issues 
related to their nature, operation, interaction, learning and self-evolution, as well as 
the risks involved. 

In turn, analysis of the documentation of the LangChain, CrewAI and AutoGen 
libraries, has made it possible to identify agents (and their configurations) that may be 
useful in enterprises. The research shows that these frameworks offer the possibility 
to design, run, and utilize LLM-based agents. Experimental results demonstrate that 
agents are able to plan effectively and are good at using the tools at their disposal 
to carry out assigned tasks .They are also capable of generalizing and drawing con-
clusion. This enables them to automate routine tasks or collaborate with employees, 
thereby enhancing their capabilities. However, the problem of agent memory utili-
zation, especially in single-agent solutions, persists. While conceptually simple, in 
practice agent memory provisioning requires complex prompt engineering techniques 
(especially for data agents and SQL agents). This aspect of agent LLM configuration 
needs to be refined and more seamlessly integrated into the way the agent operates. 
Enhancing agents with effective long-term memory will increase their potential to 
learn and grow. Currently, these are external vector databases where agents collect 
relevant information. The results of the experiments also indicate that, for now, the 
operation of LLM-based agents and the results of their work still require human 
supervision. Therefore, we cannot speak of full automation of the tasks or processes 
entrusted to LLM-based agents.

The results of the experiments also allow conclusions to be drawn regarding the 
purpose of the individual frameworks. CrewAI is a solution that will be useful for 
automating routine tasks. The commissioning agents within this environment produce 
reproducible, structured and format-compliant results. They make very good use of 
the tools available in the CrewAI library, as well as those offered by the LangChain 
library. In turn, agents running in LangChain framework are more flexible, making 
them more versatile. They interact well with predefined and customized tools. As 
already mentioned, they are more flexible, enabling them to perform more complex 
and comprehensive tasks using different tools. Additionally, this framework offers 
the possibility of running agents tailored to perform specific tasks (e.g., PandasData-
Frame agent, SQL agent) along with toolkits dedicated to such agents. In terms of 
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solutions allowing multiple agents to solve a problem by using cognitive multi-agents, 
the agents running within each framework achieved similar results. This includes 
aspects such as role playing capacity, discussion effectiveness, tool utilization and 
problem-solving quality. However, AutoGen library offers the widest spectrum of 
possible configurations and provides the greatest flexibility for solutions involving 
the collaboration of multiple LLM agents (including state or graph agents).

Conclusions

The issue of LLM-based agents is an important research strand in the area of 
AI. These agents demonstrate significant potential for automating routine tasks and 
supporting employees in executing more complex and comprehensive activities. 
Literature surveys, analyses, and quasi-experiments collectively confirm that LLM 
agents are capable of effective planning, utilizing tools and executing assigned tasks. 
The capabilities of LLM-based agents also include the ability to learn and develop, 
indicating they should be regarded as more than tools. However, despite their great 
potential for the application of AI agents in organisations, their current operations 
requires human supervision. One of the key problems is the limited memory of LLM 
agents and the variability in reproducibility of results across iterations. 

Emerging formulations of agents, such as graphs (LangGraph), or StateFlow 
(AutoGen), address these limitations, leading to the prediction that in the future LLM 
agents will be full-fledged actors in organisations, capable of performing complex 
tasks autonomously. Thus, further research and development of LLM agent technol-
ogy is essential to fully harness their potential in organisational context.
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