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A B S T R A C T

This study analyzed 1480 job advertisements for business analysts using natural language processing (NLP) and 
sentiment analysis. While confirming the demand for technical, analytical and communication skills, the study 
reveals important patterns that expand upon existing knowledge. Specifically, we observe how skill expectations 
evolve across career stages: junior positions emphasize language proficiency and communication, whereas senior 
roles require stronger project management, leadership, and advanced analytical capabilities. Sentiment analysis 
reveals that employers predominantly use neutral or positive language in job postings, reflecting conscious 
strategies to attract candidates. Furthermore, the study shows that an increasing number of employers are of-
fering flexible working arrangements, such as hybrid and remote work, as well as non-wage benefits, including 
private healthcare and career development opportunities. This indicates an increase in competition for talent in 
the labor market. These findings offer valuable insights for curriculum design and recruitment strategies.

Introduction

In a rapidly evolving world, where the pace of technological and 
market changes significantly impacts businesses across all industries, the 
ability to quickly adapt and make well-informed decisions is crucial for 
achieving desired business outcomes (Min, 2016), especially in the era 
of Big Data. In this context, ongoing digitalization and continuous data 
growth provide access to an ever-increasing amount of information, 
which requires extensive analysis. After thorough exploration, the re-
sults are appropriately interpreted, potentially providing a significant 
competitive advantage for companies. Therefore, business analytics, 
which utilizes data to inform decisions and support decision-makers in 
making strategic, operational, and tactical choices, has become an 
essential aspect of every company’s operations (Bayrak, 2015; Liu et al., 
2023).

Business analytics can be viewed as an intersection of several disci-
plines, including quantitative data analysis, management science tech-
niques and methods, computer science, and information and 
communication technology (ICT) tools (Schmitt, 2023). It is commonly 
defined as the transformation of data into actionable insights that sup-
port decision-making and problem-solving within organizational 

processes (Evans, 2017). According to Gartner (2018), business ana-
lytics comprises data mining, predictive analytics, applied analytics, and 
statistics, and is delivered to business users in the form of applications. 
Moreover, it is closely associated with the development of Big Data. The 
growing importance of business analytics in organizations reflects the 
necessity of managing vast amounts of data to enable faster and more 
informed decisions (Chahal et al., 2019; Popoola et al., 2024).

At the center of this transformation are business analysts, pro-
fessionals who act as a bridge between data, technology, and business 
objectives (Daraojimba et al., 2024; Farayola et al., 2023). Their role is 
not only to perform analytics, but also to translate data insights into 
actionable business strategies (Conboy et al., 2020; Fischer et al., 2020). 
Positioned at the intersection of business and IT, analysts must combine 
a deep understanding of both operational and strategic dimensions of 
companies with expertise in technological tools that enable the 
achievement of organizational goals. In addition, business analysts fos-
ter innovation and facilitate organizational change, allowing companies 
to remain competitive in today’s dynamic environment (Barlette & 
Baillette, 2022; Kristoffersen et al., 2021). Their contribution to 
improving operational efficiency is equally important, as they assess 
processes, identify inefficiencies, and implement targeted improvements 
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that enhance performance (Farayola et al., 2024; Uwaoma et al., 2024).
This perspective is closely linked to the theory of human capital, 

which emphasizes that the skills, knowledge, and competencies of in-
dividuals are critical assets contributing to organizational performance 
and economic growth. Recent research has expanded this theory to 
include not only formal education and training but also the development 
of higher-order skills such as critical thinking, problem-solving, and 
adaptability, which are increasingly valued in the contemporary labor 
market. For example, a study conducted by the National Bureau of 
Economic Research highlights the growing importance of social and 
decision-making skills, emphasizing that investments in these areas 
generate significant returns at both individual and macroeconomic 
levels (Deming & Silliman, 2024). In the knowledge-intensive economy, 
human capital extends beyond formal education to encompass digital 
competencies, adaptability, and innovation capacity (Kryscynski et al., 
2017; Kulikowski, 2024).

These developments explain why employers are increasingly 
investing in analytical teams within their organizations, resulting in the 
rising demand for business analysts. According to the U.S. Bureau of 
Labor Statistics, demand for these professionals is projected to grow by 
approximately 23 % by 2032, a rate much faster than in many other 
professions. In response, universities have begun to expand their 
educational offerings by introducing new courses related to data anal-
ysis. Nevertheless, employers’ expectations regarding business analysts 
continue to evolve, making it necessary to align curricula with labor 
market requirements.

The main objective of this study is therefore to identify the key 
competencies and skills that business analysts should possess to meet 
employers’ expectations. To address this objective, job postings for 
business analyst positions published on three major recruitment plat-
forms—Pracuj.pl, LinkedIn, and JustJoin.it—were analyzed. Using 
natural language processing (NLP) techniques, including sentiment 
analysis and n-gram models, both the content and tone of employer 
expectations were examined. This approach made it possible to identify 
meaningful patterns and prioritize the most in-demand competencies. 
As the role of the business analyst continues to evolve, it is essential to 
regularly reassess labor market requirements to ensure that educational 
programs remain aligned with professional realities. The findings of this 
study provide valuable insights that can support universities in refining 
curricula to better reflect labor market needs.

Methodology

The analysis focused on three leading recruitment portals in Poland 
most frequently used by both candidates and recruiters. These 
comprised Pracuj.pl, the most popular Polish recruitment website that 
enjoys considerable user trust and is listed on the Stock Exchange; 
LinkedIn, a global platform offering a wide range of job opportunities 
and known for fostering professional networking; and JustJoin.it, a 
Polish startup focused on IT job offers designed to help IT specialists find 

suitable employment. While LinkedIn operates on a global scale, both 
Pracuj.pl and JustJoin.it primarily target the Polish labor market. 
Nevertheless, it is important to note that many companies operating in 
Poland, especially in the IT and business services sectors, deliver ser-
vices to foreign clients and international corporations. As a result, 
numerous job postings on these platforms reflect global expectations 
and requirements, particularly in terms of competencies, communica-
tion standards, and the use of English as a working language. This 
mitigates potential geographic or industry-related bias.

A total of 1480 job postings for business analyst positions published 
on the above-mentioned platforms in July 2024 were analyzed. The 
research procedure consisted of six steps, which are illustrated in Fig. 1. 
In the first step, job offers were collected from selected platforms using 
web scraping tools that facilitated the automated acquisition, analysis, 
and storage of data. Python was chosen for this task due to its extensive 
range of libraries, ease of integration with other tools, and capability to 
handle large data sets (vanden Broucke & Baesens, 2018). The data 
collection process was supported by the Selenium library, which auto-
mates the extraction of information from dynamic websites (Skribans & 
Kotlars, 2024). This tool enabled tasks such as text entry, page scrolling, 
and data element searches, including class, identifier, or tag names, 
without requiring human intervention. Once downloaded, the postings 
were cleaned and saved as a CSV file in Microsoft Excel.

In the next stage, the collected data were prepared for analysis. Text 
extraction was performed using the Natural Language Toolkit (NLTK) 
and spaCy, both of which provide advanced features for natural lan-
guage processing (NLP). The first step in this process was tokenization, 
which divides the content into smaller elements known as tokens, 
including words, phrases, punctuation marks, or non-alphabetic char-
acters. Tokenization enabled the separation of keywords and phrases 
required for sentiment analysis and helped eliminate elements such as 
compound words or punctuation that could skew the data. Lemmatiza-
tion was then performed to identify the base form of words (lexemes), 
allowing different word forms (e.g., “analysts” → “analyst”) to be 
grouped. This significantly improved precision by treating variants of 
the same term as one, thereby increasing the accuracy of identifying 
expectations in job offers. Stopwords such as “with,” “and,” and “in” were 
also removed using the Polish stopwords library, a built-in Python 
module. Although this process could affect sentence context in complex 
constructions, it was essential for focusing on words directly related to 
competencies and expectations (Sarica & Luo, 2021).

Subsequently, the content of job postings was analyzed with respect 
to factors such as the number of offers available across platforms, con-
tract types, and job levels. For this purpose, the Matplotlib and Seaborn 
libraries were applied to present the results through bar, line, and pie 
charts. This visualization provided a clear and concise overview of 
employment conditions offered to business analysts. The completion of 
all these steps resulted in structured and clean data, which were sub-
sequently used for sentiment analysis (SA).

Sentiment analysis has become a vital tool for categorizing and 

Fig. 1. Research procedure.
Source: Own research results.
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interpreting textual data, thereby contributing to more informed 
decision-making (Hamilton et al., 2016). In this study, SA was con-
ducted in Jupyter Notebook using Python’s VADER Sentiment Analyzer, 
which applies the VADER algorithm to assess sentiment by processing 
content and analyzing the emotional tone of text (Isnan et al., 2023). The 
results of the analysis were classified into three categories following 
Hutto and Gilbert (2014): positive sentiment, which indicates that the 
analyzed text generates favorable impressions; neutral sentiment, which 
suggests that the text does not evoke strong emotions; and negative 
sentiment, which implies that the text generates adverse impressions 
that could reduce attractiveness or raise concerns. Thresholds were set 
as follows: a score greater than 0.05 indicated positive sentiment, a score 
of between −0.05 and 0.05 indicated neutral sentiment, and a score of 
less than −0.05 indicated negative sentiment. Both requirements and 
responsibilities were analyzed, as these represent the two main com-
ponents of business analyst job postings.

Although the VADER tool was originally optimized for social media 
and general English texts, it has proven effective in more formal contexts 
such as professional job postings. To ensure accuracy, a manual vali-
dation was conducted on a random sample of 100 job postings, covering 
both ’requirements’ and ’responsibilities’ sections. The comparison 
showed a high level of agreement between manual assessments and 
VADER classifications, confirming that with appropriate data pre-
processing the tool can be reliably applied to formal language.

In the fifth step, the required skills and qualifications were visualized 
using a word cloud, a method that highlights the most frequently 
occurring words in an engaging format by varying color and font size 
according to frequency (Heimerl et al., 2014). For this purpose, the 
wordcloud library in Python was applied (Skeppstedt et al., 2024). 
Finally, conclusions were drawn to provide answers to the research 
problem, with recommendations directed to both candidates and uni-
versities seeking to align educational offerings with labor market needs.

Results and discussion

Conducting the study according to the previously described research 
procedure provided information on the current requirements of em-
ployers toward business analysts. The Python libraries and tools used in 
the analysis enabled an effective examination of job advertisements. The 
results were structured into three elements: content analysis of job 
postings for business analysts, sentiment analysis, and word cloud 
analysis.

Analysis of job postings for business analysts

The analysis of job postings on selected recruitment platforms 
focused on the number of available advertisements by experience level 
and other important criteria, such as work modes, contract types, 
employment dimensions, and benefits. In total, 1480 job offers were 
analyzed from Pracuj.pl, LinkedIn, and JustJoin.it. Table 1 presents the 
distribution of job offers across these platforms, with Pracuj.pl showing 
the largest number of advertisements (702). This website also reported 
the highest average number of new job offers per week and per day.

The next step examined the number of job offers by experience level: 
junior specialists, specialists, senior specialists, and an “other” category. 
The “other” category included roles such as trainee, intern, expert, 

manager, and director. As shown in the Fig. 2, LinkedIn offered the 
highest number of opportunities for junior-level specialists (84 ads). In 
contrast, Pracuj.pl was the leading platform for mid-level specialists, 
with 404 job ads. For senior positions, LinkedIn and JustJoin.it had 
similar numbers of offers, reflecting balanced demand for experienced 
professionals. In the “other” category, Pracuj.pl again had the most 
listings (56 ads). Overall, Pracuj.pl proved to be the most diverse plat-
form, offering positions at all levels of experience.

In the next stage of the analysis, the basic information from job ad-
vertisements on the three selected recruitment platforms was consoli-
dated into a single data set. Out of all the job offers, 1436 were for full- 
time positions, 39 for part-time work, and only 5 for temporary or 
supplementary employment. The clear predominance of full-time roles 
suggests that employers prefer stable, long-term employment. This in-
dicates that companies are seeking employees who can fully commit to 
their responsibilities, while at the same time signaling to job seekers that 
temporary positions for business analysts are rare.

To test whether differences in experience-level distribution across 
the three platforms were statistically significant, a chi-square (χ²) test of 
independence was conducted. The contingency table included the 
number of job offers for junior, specialist, senior, and other positions on 
each platform, resulting in a 4 × 3 matrix. The results showed a statis-
tically significant association between platform and experience level: χ² 
= 118.69, df = 6, p < 0.001. This finding demonstrates that the distri-
bution of postings by experience level is not random. For instance, 
LinkedIn featured a higher proportion of junior-level offers, while Pra-
cuj.pl concentrated on mid-level specialists. JustJoin.it displayed a more 
balanced distribution, making it attractive to companies seeking can-
didates across different levels, especially in IT-related industries. These 
results suggest that recruitment platforms cater to distinct segments of 
the labor market.

The types of contracts offered were also analyzed (Fig. 3). The most 
common was the employment contract, accounting for 61.73 % of 
postings. This type of contract provides stability and significant social 
protections, such as health insurance, paid vacation, and pension secu-
rity, fostering loyalty and long-term employer–employee relationships. 
The second most frequent arrangement was the B2B contract (33.10 %), 
which offers flexibility and favorable financial terms for both parties. 
Employers save on social contributions, while employees may receive 
higher compensation. A smaller share (3.97 %) consisted of other con-
tract types, such as internships, contracts for specific tasks, replacement 
contracts, or temporary arrangements.

Work modes were another key criterion. Among analyzed postings, 
hybrid work was the most frequently offered arrangement (49.14 %), 
reflecting the growing importance of flexibility for both employers and 
employees. Remote work accounted for 34.46 % of offers, appealing to 
individuals seeking to reduce commuting costs and maintain mobility. 
On-site work was the least common (16.40 %), indicating a shift away 
from traditional office-based roles in the business analyst profession. 
The high proportion of remote and hybrid opportunities highlights 
employees’ expectations for flexibility and work–life balance, as well as 
employers’ willingness to adapt to these demands.

In addition to remuneration, employers increasingly attract candi-
dates with supplementary benefits. As shown in Fig. 4, private health-
care (16.70 %) and life insurance (16.00 %) were the most commonly 
offered. Other frequent benefits included subsidies for sports activities in 
the form of a MultiSport or Medicover Sport card(13.10 %), reim-
bursement for training or courses (10.40 %), flexible working hours 
(10.00 %), team-building trips (10.10 %), and support for foreign lan-
guage learning. These additional benefits demonstrate growing 
competition for skilled professionals and suggest that non-wage perks 
are becoming a standard.

Sentiment analysis results

Job postings on recruitment platforms are constantly evolving and 

Table 1 
Number of offers divided into recruitment websites.

Recruitment portal name
Pracuj.pl LinkedIn JustJoint.it

Total number of active job ads * 702 370 408
Average number of job ads added per week 585 130 142
Average number of job ads added per day 120 12 26
* Number of active job offers as of July 31, 2024.

A. Kowalska-Styczeń and K. Juszczyk                                                                                                                                                                                                     Journal of Innovation & Knowledge 11 (2026) 100859 

3 



typically feature a variety of requirements and responsibilities estab-
lished by employers in line with organizational preferences and current 
business needs. Information such as job location, full-time or part-time 
status, and available benefits has become crucial in attracting initial 
interest from candidates. Only after reviewing these details do potential 
applicants carefully analyze the required skills and job responsibilities. 
The way employers present these expectations can strongly influence 
how advertisements are perceived by prospective business analysts, ul-
timately affecting their decision to apply. To examine the overall tone 
and emotional charge of job advertisements, sentiment analysis was 
conducted. This approach enabled the identification of dominant trends 
in the tone of advertisements and provided insights into potential con-
sequences for job seekers.

The sentiment analysis was carried out in the Jupyter Notebook 
environment, which offers a wide range of Python libraries that facili-
tate precise implementation of this type of research. The analysis 

primarily employed the VADER library, specifically its VADER Senti-
ment Analyzer, which applies the VADER algorithm to assess sentiment 
by processing textual content and evaluating the emotional tone of 
statements (Hutto & Gilbert, 2014). The results were categorized into 
three sentiment classes: positive sentiment, which indicates that the 
analyzed text generates favorable impressions and makes the adver-
tisement appear attractive; neutral sentiment, which suggests that the 
text does not evoke strong emotions and reflects a balanced formulation; 
and negative sentiment, which implies the presence of discouraging 
language that could reduce the attractiveness of the advertisement.

The analyzed postings consisted of two main elements: requirements 
and duties. Therefore, the sentiment analysis was performed separately 
for these parts of the advertisements. Fig. 5 presents basic statistics from 
the sentiment analysis in the form of box plots for both requirements and 
duties. As shown in Fig. 5, the sentiment scores for requirements and 
duties are similar. The median, approximately 0.1, lies close to the first 

Fig. 2. Number of job advertisements for business analysts on selected recruitment websites, broken down by experience level.
Source: Own research results.

Fig. 3. Types of contracts in job advertisements for business analysts and their percentage share.
Source: Own research results.
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quartile (Q1), indicating that many requirements and duties oscillate 
around neutral sentiment. In addition, the values of Q1 and Q3 
demonstrate that most postings are formulated in a neutral or positive 
tone. Outliers deviate significantly from the bulk of postings and reflect 

highly positive sentiment, creating a right-sided asymmetry in the dis-
tribution. Overall, Fig. 5 illustrates that job postings are predominantly 
neutral or slightly positive in tone, suggesting that employers frequently 
use emotionally neutral or encouraging language when describing 

Fig. 4. The most popular additional benefits offered in job advertisements for business analysts.
Source: Own research results.

Fig. 5. Box plot for sentiment analysis for requirements and duties in job advertisements. Source: Own research results.
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requirements and duties. The observed skewness toward positive values 
implies a deliberate strategy to attract candidates by framing roles as 
supportive and development oriented. Outliers with particularly posi-
tive sentiment likely reflect promotional language aimed at differenti-
ating job postings in a competitive labor market.

The percentage share of each type of sentiment for the requirements 
and obligations formulated by employers was also presented (Table 2).

The percentage distribution of sentiment categories for requirements 
and duties is presented in Table 2. A majority of advertisements were 
written in a positive tone (58.78 % for requirements and 54.39 % for 
duties). This suggests that employers aim not only to clearly present 
expectations but also to motivate potential candidates by portraying 
positions as attractive and conducive to professional growth. A sub-
stantial share of postings also adopted a neutral tone (40.27 % for re-
quirements and 43.11 % for duties). Neutral formulations tend to focus 
on factual, professional descriptions without emotional coloring, which 
may appeal to candidates who value clarity and precision in the 
recruitment process. Only a small minority of postings conveyed a 
negative tone (0.95 % for requirements and 2.5 % for duties), suggesting 
that language emphasizing challenges or difficulties is rare.

In summary, Table 2 complements the box plot by quantifying 
sentiment distribution. The predominance of positive and neutral tones, 
combined with the marginal presence of negative sentiment, indicates a 
deliberate communication strategy aimed at attracting potential candi-
dates. These findings suggest that employers attempt to build a positive 
employer brand and avoid discouraging language that might dissuade 
qualified applicants.

Word cloud analysis

The collected job advertisements were subjected to a series of pre-
processing operations to prepare the data for analysis. First, the de-
scriptions of requirements and duties were tokenized into single words. 
Characters and symbols such as periods, commas, and dashes, as well as 
words irrelevant to the study, were removed to minimize the risk of 
distorted results caused by common terms overshadowing key phrases. 
The words were then reduced to their base forms, and all letters were 
standardized to lowercase. Next, the words were assigned to grammat-
ical categories such as nouns, verbs, and adjectives. Because single 
words do not provide sufficient context to identify requirements or 
duties, it was necessary to analyze the relationships among words to 
understand how they interact. To this end, dependency analysis was 
applied to detect semantic and structural relationships in language, 
enabling the identification of frequently repeated word sequences, 
which is essential when studying employer expectations (Goldberg, 
2017).

One of the most common tools in dependency analysis within natural 
language processing (NLP) is the use of n-grams. These are sequences of 
n consecutive elements in a text that help identify frequently occurring 
phrases in large data sets. The basic types of n-grams include unigrams, 
bigrams, and trigrams. Unigrams (n = 1) represent single words; bigrams 
(n = 2) represent pairs of consecutive words; and trigrams (n = 3) 
represent three-word sequences (Jurafsky & Martin, 2024). In this study, 
bigrams were used to capture important pairs that frequently co-occur in 
job postings. The results were visually represented through a word 
cloud, which highlighted the most frequently mentioned competencies 
and employer expectations for business analysts. Fig. 6 presents a word 

cloud illustrating the key requirements identified in job offers.
The word cloud in Fig. 6 serves as a visual summary of the most 

frequently mentioned keywords in job postings. The relative size of each 
phrase reflects its frequency, allowing for quick identification of com-
petencies most often expected by employers. The figure shows that 
employers often require candidates to have higher education and pro-
fessional experience, at least at a basic level. Knowledge of English is one 
of the most common requirements. This is unsurprising, as most tools, 
technical documentation, software, and programming libraries are 
created in English, and many analysts work in international teams or 
serve foreign clients. Analytical skills are also central to the role of a 
business analyst, as indicated by phrases such as analytical skill, 
analytical ability, problem-solving, data analysis, analytical thinking, 
and business analysis. These skills enable effective data processing, risk 
identification, informed decision-making, process optimization, and 
forecasting based on historical data.

Technical competencies are equally important, as evidenced by 
phrases such as power bi, ms office, SQL knowledge, and bpmn uml. Pro-
ficiency in Microsoft Power BI allows analysts to create interactive 
dashboards and integrate data from diverse sources, including Microsoft 
SQL Server and Excel, ensuring consistency and comprehensiveness in 
analyses. Knowledge of UML and BPMN diagrams is also highly valued. 
UML diagrams are useful for designing and modeling IT systems, while 
BPMN diagrams visualize process flows. Both tools bridge business 
process understanding with technical system design, highlighting the 
hybrid analytical and technical skills required of business analysts. 
Employers also emphasize communication, which supports teamwork 
and ensures the accurate transfer of knowledge and analytical results. 
This emphasis is reflected in phrases such as communication skill, 
communication ability, fluent communication, and solving skill. In addition, 
project management competencies are frequently highlighted, with 
phrases such as manage project, teamwork, and problem skill indicating 
expectations that analysts not only run projects but also collaborate 
effectively with teams and monitor risks.

To further explore these results, skill requirements were analyzed by 
experience level. Fig. 7 presents the ten most frequently mentioned skills 
for junior specialists. As shown in the figure, English language occupies 
the top position, confirming the central role of language proficiency in 
this group. The next essential competencies are project management and 
communication skills, which, although ranked slightly lower, highlight 
employers’ expectations that junior analysts contribute to basic coor-
dination and effective communication. More advanced abilities, such as 
strong skills or analytical skills, appear only in the lower part of the 
ranking, suggesting that organizations anticipate these skills will be 
developed progressively as careers advance. The figure therefore dem-
onstrates that for junior business analysts the most important areas are 
language, project management, and communication, while analytical 
expertise is expected to mature over time. Interestingly, employers also 
list prior experience at this stage, which may not necessarily refer to 
industry-specific practice but rather to any form of professional 
engagement, underscoring the importance of internships and early 
training opportunities.

Fig. 8 presents the ten most frequently mentioned skills for specialist 
analysts. As shown in the figure, english_language remains the most 
important competence, confirming that language proficiency is essential 
across career stages. The next key skills are project_management and 
work_experience, which emphasize that specialists are expected to take 
greater responsibility for coordinating projects and applying their pro-
fessional background in practice. Higher_education is also frequently 
listed, reflecting the importance of formal qualifications at this level. In 
addition, employers highlight problem_solving and analytical_skills, 
together with technical knowledge such as database_knowledge and 
tools_knowledge. These requirements suggest that specialists must 
demonstrate strong communication abilities, increasing independence 
in their work, the capacity to solve complex problems, and proficiency in 
technical tools. The presence of two_years among the most frequent 

Table 2 
Percentage distribution of sentiment for requirements and duties found in job 
advertisements for business analysts.

Sentiment Requirements Duties
Positive 58.78 % 54.39 %
Neutral 40.27 % 43.11 %
Negative 0.95 % 2.5 %
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phrases further indicates that employers often set prior professional 
experience, typically at least two years, as a baseline for entry into 
specialist roles.

The most important skills expected from a senior analyst are shown 
in Fig. 9. As illustrated, english_language once again holds the top posi-
tion, confirming the continuing significance of language proficiency 

Fig. 6. Word cloud for key employer requirements towards business analysts. Author’s illustration.
Source: Own research results.

Fig. 7. Top 10 most frequent skills for junior analysts, with 10 representing the highest frequency.
Source: Own research results.
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across all career stages. The next most emphasized competencies are 
problem_solving and excellent_skills, indicating that senior analysts are 
expected to address complex challenges with a high level of expertise. 
Employers also frequently list analytical_ability and management_exper-
ience, which reflect the need for advanced analytical reasoning as well as 
the ability to coordinate projects and lead teams. Other relevant skills 
include communication_ability, business_requirements, and data_manage-
ment, all of which highlight the broader strategic responsibilities of se-
nior analysts. The appearance of attention_detail among the most 
frequent skills underscores the importance of precision in handling large 
volumes of information and ensuring accuracy in decision-making.

In summary, the analysis shows that junior analysts are expected to 
demonstrate proficiency in English, effective communication, and basic 
project management. Specialists are additionally required to possess 
problem-solving abilities and knowledge of analytical tools. Senior an-
alysts must combine advanced analytical expertise with management 
skills and the ability to define and oversee business requirements. Across 
all levels, professional experience is consistently valued, though the 
definition of experience differs: for junior candidates, general work 
experience may suffice, while for senior analysts, years of specialized 
practice are essential. This has implications for universities, which 
should provide students with practical opportunities, such as internships 
and certifications, to enhance employability.

Finally, Table 3 summarizes the most frequently required program-
ming languages and analytical tools. The ranking is based on their 
popularity in job postings, with level 1 representing the most frequently 
mentioned and level 10 the least. At the top of the list is Microsoft SQL 

Server, which is highly valued for managing large data sets and storing 
sensitive business information related to customers, products, and fi-
nances. In second place is Microsoft Excel, a tool that continues to play a 
central role in everyday business analysis by enabling statistical calcu-
lations, pivot tables, and advanced visualizations. Python appears in 
third position, reflecting its growing importance as a versatile pro-
gramming language for data analysis, statistical modeling, and machine 
learning applications.

In addition to these core tools, employers often seek familiarity with 
Microsoft Power BI, a business intelligence platform used to build 
interactive dashboards and integrate data from multiple sources. 
Collaboration and project management are supported by tools such as 
Jira and Confluence, which facilitate progress monitoring, documenta-
tion, and teamwork in analytical projects. Job postings also include re-
quirements for R and SAS, both of which are powerful environments for 
advanced statistical analysis and data processing. Some advertisements 
highlight knowledge of Enterprise Architect, a system modeling tool 
based on UML notation that connects business requirements with IT 
solutions. Finally, Tableau appears as a leading tool for interactive data 
visualization, though it is mentioned less frequently than Power BI, 
suggesting employers’ preference for Microsoft solutions in the Polish 
labor market.

Taken together, the results presented in Table 3 show that employers 
expect business analysts to combine proficiency in traditional office 
software with knowledge of modern programming languages and 
advanced visualization platforms. The strong emphasis on SQL, Excel, 
and Python demonstrates the importance of technical versatility, while 

Fig. 8. Fig. 8. Top 10 most frequent skills for specialist analysts, with 10 representing the highest frequency.
Source: Own research results.
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the presence of project management and system modeling tools high-
lights the need for analysts to work effectively at the interface of busi-
ness, data, and technology.

Discussion

This section synthesizes the results to highlight not only the com-
petencies most frequently demanded by employers but also their sig-
nificance in the contemporary business environment. Particular 
attention is devoted to how universities and other educational in-
stitutions can adapt their curricula to prepare graduates more effectively 
for market expectations, especially given the increasing importance of 
hybrid skillsets that combine technical, analytical, and interpersonal 
abilities. The discussion also compares the findings of this study with 
international literature to validate the consistency of employer expec-
tations across markets and frameworks such as the Business Analysis 
Body of Knowledge (BABOK). Finally, it reflects on how job 

advertisement practices, including tone and clarity in describing skill 
requirements, influence candidate perceptions and contribute to more 
effective recruitment strategies.

To structure the analysis of competencies, this study draws upon the 
BABOK Guide developed by the International Institute of Business 
Analysis (IIBA, 2015). This widely recognized framework outlines core 
areas of competence for business analysts, including business analysis 
planning, elicitation and collaboration, requirements analysis, and so-
lution evaluation. Accordingly, we propose categorizing employer ex-
pectations into four main skill groups: technical, analytical, 
communication, and project management. This categorization is 
consistent with the competency model outlined in BABOK and aligns 
with the findings of Meredith et al. (2019), who emphasized that em-
ployers most frequently demand technical and analytical skills, followed 
by communication and project management competencies.

The results of the present study confirm that technical competencies 
play a crucial role in the business analyst profession. Employers place 
particular emphasis on proficiency in programming languages such as 
Python, R, and SQL, as well as data visualization and business intelli-
gence tools such as Tableau and Power BI. Increasingly, familiarity with 
cloud-based solutions and big data platforms is also considered essential 
(Albright & Winston, 2016; Meredith et al., 2019). Analytical skills 
remain central, encompassing the ability to interpret complex data sets, 
construct predictive models, and apply statistical methods. Employers 
consistently expect strong problem-solving capabilities, and knowledge 
of machine learning models is becoming a highly desirable, if not 
indispensable, qualification (The PMI Guide to Business Analysis, 2017; 
Meredith et al., 2019). Communication skills are equally important, 
particularly the ability to present insights clearly to non-technical 
stakeholders. Business analysts are expected to demonstrate strong 
written and verbal communication, including the ability to prepare 
presentations and visual reports that effectively convey data-driven 

Fig. 9. op 10 most frequent skills for senior analysts, with 10 representing the highest frequency.
Source: Own research results.

Table 3 
Percentage distribution of sentiment for requirements and duties found in job 
advertisements for business analysts.

Tools and programming languages Popularity lever
Microsoft SQL Server 1
Microsoft Excel 2
Python 3
Microsoft Power BI 4
Jira 5
Confluence 6
R 7
SAS 8
Enterprise Architect 9
Tableau 10
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conclusions (The PMI Guide to Business Analysis, 2017; Meredith et al., 
2019). Finally, project management skills are increasingly valued, as 
business analysts are frequently responsible for leading or coordinating 
analytics projects, from identifying business needs to implementing 
data-driven solutions. Knowledge of project management methodolo-
gies such as Agile and Scrum is regarded as a valuable asset (Ndlela & 
Tanner, 2022).

These findings are consistent with international research. Meredith 
et al. (2019), who analyzed 240 job advertisements in Australia and New 
Zealand, identified problem-solving, communication, stakeholder 
collaboration, project management, implementation, and technical 
competencies (e.g., SQL and BI tools) as the most sought-after skills. 
Notably, some competencies valued by employers, such as project 
management, implementation, and technical skills, were not explicitly 
included in the BABOK framework. Similar conclusions were reported 
by De Mauro et al. (2018), who analyzed postings in the USA and Europe 
and found that project management, databases, BI tools, analytics, and 
business impact skills were most frequently requested. Fox et al. (2021), 
using the O*NET framework, further divided analyst competencies into 
knowledge, skills, abilities, and work styles, highlighting both hard and 
soft skills, including SQL proficiency, critical thinking, communication, 
and initiative, as essential for success in the business analytics profes-
sion. Taken together, these studies demonstrate a high level of consis-
tency in the competencies required of business analysts across regions, 
with recurring emphasis on problem-solving, communication, data 
analysis, and technical skills. Our results similarly indicate that 
employer expectations consistently cluster into four main domains: 
technical, analytical, communication, and project management.

On this basis, we propose that higher education institutions consider 
incorporating certification-oriented modules and experiential learning 
components that align with these areas. Although this study does not 
directly assess the impact of certifications, the frequent references to 
tools such as SQL, Power BI, Python, and Jira suggest that integrating 
vendor-neutral or tool-specific certifications (e.g., Microsoft Power BI, 
Google Data Analytics, or Agile/Scrum fundamentals) into curricula 
could substantially improve graduate employability. The findings also 
highlight that even junior-level positions frequently require some form 
of prior experience. This underscores the need for structured experien-
tial learning opportunities, such as internships, case-based courses, 
simulations, or collaborative projects with industry partners, which can 
serve as substitutes for traditional professional experience in the eyes of 
employers.

Beyond confirming the established importance of technical, analyt-
ical, communication, and project management skills, this study provides 
additional insights into how expectations shift across career levels. For 
junior analysts, language proficiency and basic communication skills 
dominate, whereas senior analysts are expected to demonstrate complex 
problem-solving, leadership, and project management competencies. 
This progression underscores the importance of aligning educational 
program design and career development planning with evolving skill 
requirements. Second, the application of sentiment analysis offers novel 
insights into how employers strategically frame job advertisements. The 
predominance of positive and neutral tones suggests that organizations 
deliberately aim to project an attractive employer brand, minimize 
candidate discouragement, and appeal to a broader talent pool. This 
aspect of employer communication has rarely been addressed in prior 
studies of business analyst competencies, and therefore represents a 
unique contribution of the present study. Moreover, many postings 
include non-wage benefits and flexible work arrangements, such as 
hybrid or remote models, private healthcare, training opportunities, and 
career development support. These practices indicate growing compe-
tition for talent and demonstrate that employers are increasingly 
attentive to the overall attractiveness of their value proposition.

Finally, differences across recruitment platforms reveal segmenta-
tion within the labor market. LinkedIn appears to emphasize junior 
positions, while Pracuj.pl serves as a major channel for mid-level 

professionals. Recognizing these patterns can help both job seekers and 
recruiters tailor their search and outreach strategies. Based on these 
findings, we propose several recommendations for recruiters preparing 
job postings for business analysts. Job advertisements should clearly 
distinguish between required and optional skills, enabling candidates to 
assess their suitability more accurately. Descriptions should balance 
technical competencies, such as SQL or Power BI, with soft skills, 
including communication and problem-solving, which employers 
consistently emphasize. The language used should be concise and free 
from unnecessary jargon, ensuring clarity and accessibility for a wide 
pool of applicants. Including concrete examples of responsibilities, tools 
(e.g., Power BI, SQL), and methodologies (e.g., BPMN, Agile) enhances 
relevance and transparency. Finally, the tone of the job description 
should reflect the organizational culture, particularly given that senti-
ment analysis revealed a strong tendency toward neutral or positive 
framing, which is likely to resonate with candidates who value profes-
sional development and collaborative environments. Implementing 
these practices may improve both the quality and diversity of applica-
tions, particularly in a competitive and digitally evolving labor market.

Conclusions

The analysis of job postings for business analysts conducted in this 
study provides several key insights that can inform the design and 
refinement of educational programs for future professionals. The 
complexity of modern business environments, combined with rapid 
technological advancements, has elevated the importance of the busi-
ness analyst role (Mashhood & Senapathi, 2020; Popoola et al., 2024). 
Consequently, higher education institutions must adapt their curricula 
to meet evolving employer expectations and prepare graduates for the 
challenges of the contemporary labor market.

The results indicate a growing demand for a combination of technical 
and analytical skills. Employers emphasize proficiency in data analysis 
tools such as Power BI, knowledge of databases, and the ability to 
interpret complex data sets. Universities should therefore integrate data 
science and technical courses into their curricula, while also ensuring 
that students understand business processes and can apply technical 
knowledge to problem-solving and decision-making contexts. Commu-
nication and project management skills are equally prominent in job 
postings, highlighting the expectation that business analysts bridge the 
gap between technical teams and business stakeholders. Accordingly, 
curricula should incorporate training in teamwork, presentation, and 
report writing, as well as project management principles, particularly 
within agile frameworks, to prepare students for leading and executing 
analytical projects.

The findings also reflect broader labor market trends. The increasing 
prevalence of hybrid and remote work models, along with non-wage 
benefits such as healthcare and flexible working hours, demonstrates a 
shift toward more employee-centered workplaces. Universities can 
respond to these changes by offering virtual internships and remote 
collaboration opportunities, helping students prepare for varied 
employment contexts. Equally important, the sentiment analysis 
revealed that job postings are most often formulated in positive or 
neutral tones. This suggests that employers strategically frame adver-
tisements to project an attractive employer brand, minimize candidate 
discouragement, and appeal to a broad pool of applicants. This insight, 
which has rarely been addressed in previous studies on business analyst 
competencies, represents an important and original contribution of the 
present research.

In addition to identifying core competencies, this study underscores 
the dynamic nature of employer expectations across career stages and 
recruitment platforms. Junior analysts are primarily expected to 
demonstrate language proficiency and basic communication abilities, 
while senior analysts are increasingly required to show advanced 
problem-solving, leadership, and project management competencies. 
These findings emphasize the need for higher education institutions to 
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design curricula that support the progressive development of compe-
tencies across different career levels. The segmentation observed across 
recruitment platforms is also noteworthy. LinkedIn is used more 
frequently for junior-level recruitment, while Pracuj.pl plays a dominant 
role in mid-level recruitment. Recognizing these patterns can help job 
seekers and recruiters tailor their strategies more effectively.

Although this study provides valuable insights into employer ex-
pectations, it also has limitations. The analysis is descriptive and 
exploratory, based on cross-sectional data from online job postings. This 
approach makes it possible to identify associations between employer 
expectations and the skills most frequently mentioned but does not 
allow for causal inference. The reliance on job postings also means that 
results reflect demand-side perspectives only, without a systematic 
assessment of academic supply. A preliminary answer to this issue is 
offered by Kowalska-Styczeń & Juszczyk (2024), who analyzed bache-
lor’s and engineering programs in Poland. Their study revealed a 
divergence in focus: bachelor’s programs tend to offer broader curricula, 
including interpersonal and communication skills that are critical for 
cross-functional collaboration, while engineering programs emphasize 
technical and analytical skills and often neglect communication and 
project management. Additionally, the study highlighted that while 
engineering students are well-prepared for technically demanding roles, 
they may lack essential soft skills needed in client-facing or team-driven 
environments. Only a few programs included project management 
courses, and none offered structured training in communication skills. In 
comparison, programs such as the Business Analytics major at the Sile-
sian University of Technology provided the most diverse and balanced 
skill development. These findings suggest that although students gain 
valuable preparation in technical areas, a gap remains between educa-
tional outcomes and the broader skill set expected by employers in the 
evolving digital economy.

Future research should address these gaps by using longitudinal data 
to analyze how employer requirements and educational responses 
evolve. Examining the impact of curriculum changes on graduate 
employability would provide insights into the alignment between aca-
demic offerings and labor market needs. Integrating analyses of both 
demand-side data from employers and supply-side data from univer-
sities would allow for a more comprehensive assessment of alignment. 
Surveys and interviews with graduates and employers could further 
validate findings and offer practical perspectives on skill adequacy. 
Finally, cross-country comparative studies could determine whether the 
trends observed in Poland are context-specific or reflect broader inter-
national patterns.
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