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Abstract—  Artificial intelligence (AI) implies significant
potential benefits for business process development and
procurement. This study explores the potential of Al in the
context of business process development for public competitive
tendering. Al is not yet widely exploited in procurement.
However, Al has been identified to have benefits while it is used
concurrently with human interaction. There does not exist
considerably research that specifically identifies the capabilities
of Al in procurement. The extant literature has recognized that
Al has potential in operational, tactical and strategic levels in
procurement. This paper is constituted to an integrated
literature review and empirical data combined with semi-
structured interviews and a questionnaire as the primary data
collection methods. The empirical data is analyzed with
summarization and categorization for understanding meanings
as well as quantitative data is visualized to disclose what
quantitative data comprehends. The results elucidate how Al
can be applied widely in procurement processes, and identifies
preparation of request for quotation, contract composing and
analyzing offers as the most beneficial tasks for applying Al

Keywords— Al, competitive tendering, procurement, public
procurement

I. INTRODUCTION (HEADING 1)

Al is a phenomenon that is restructuring the world [1] by
its potential to impact multiple functions of organizations [2].
There is a shortage of studies that operationalize data
collection and identify the capabilities of Al [3] and this study
aims to contribute to this. There has been studied Al to be
beneficial in procurement in tasks such as strategic sourcing,
supplier evaluations, contract management, contract
compliance, risk management, process automation and
optimization [4]. On the other hand, benefits as benefits are
seen higher visibility and control, supply chain risk reduction,
time spent on non-value-added-tasks, real-time adaptation,
better negotiation and supplier selection, identification of
saving opportunities and suspicious expenses [3].

This case study has a focus on public competitive
tendering in an information and communication technology
(ICT) company that produces services for public healthcare
providers. As the case company has high demand for
competitive tendering services, all process development
opportunities are advantageous exploiting. In addition to
private sector, also public organizations are progressively
starting to use Al for purposes of improving efficiency, speed,
and decreasing costs [5]. Al is additionally seen as a tool for
serving the mission of the public sector to ensure safety, well-
being, and livelihood in complexity of scale, needs,
regulations, and budgetary limitations [6].
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The study aims to provide insights on utilizing Al in public
competitive tendering. The primary goal of the research is
identifying where in the procurement process is most
beneficial to utilize Al. The research has also a secondary goal
to contribute the scientific research in the field of
procurement, supply chain management and Al. The case
study consists of a literature review and data collection with
semi-structured  interviews and  additionally = with
questionnaire. The interviews aim to identify procurement
tasks which are potential for utilizing Al and the questionnaire
digs deeper into what is the impact of applying Al in
procurement tasks.

II. THEORETICAL BACKGROUND

The theoretical background will cover definitions of the
main themes of this study which are public procurement and
as the applied technology artificial intelligence.

A. Public procurement

A short and explicit definition for public procurement is
acquiring products and services for public organizations
[7;8;9;10]. Public procurement is strongly recognized in the
market [9] while in Europe yearly spend is 2 trillion euros
[11].

In Europe it is essential that public organizations are
required to comply with the EU public procurement law [7]
and additionally national public procurement legislation [12].
The regulations aim to ensure applying transparent open
procedures and non-discriminatory competition while tax
financed public funds are utilized efficiently [13]. A goal of
public procurement is to award supplier contracts to best-
received offers [10] that embody either the lowest price or the
most economically advantageous tender [12]. There are
general principles that direct public procurement such as
transparency, accountability, and integrity [7;10].
Additionally, the EU regulation has a goal of free movement
of goods and services [14]. There are also international level
directions as World Trade Organization provides the
plurilateral Agreement on Government Procurement [7]
which aim to contribute open public procurement markets
among its members [15].

The procurement process encompasses acquisition from
purchase decision to confirmation of outcomes of supplier
[16]. There are alternative executions of procurement
process, while they all are constituted from same kind of
functions [17]. There has been developed especially for
public procurement a circular 3P-model to model a
continuous cycle of procurement process. The name 3P-
model has been derived from three basic phases preparation,



purchase and perform. [7.] The 3P-model is demonstrated in
the following Figure 1.

1. Explore

* Need and
market
7 analysis
» Policy goals

4. Assess
+ Evaluate bids
* Negotiate

Figure 13P-model (applied from Grandia et al. 2023).

As a specialty, 3P-model addresses also policy goals,
procurement procedure, social contract, and circular
procurement which are to be considered in public procurement
[7]. In the first phase of preparation there are defined factors
such as what is needed, and how often it is needed [18] as
judgments are made about what is to be acquired and what is
to be supplied by own production which is also called make-
or-buy decision [7]. Market analysis is about analyzing the
capabilities the market has for satisfying the identified needs
and a strategy on how the acquisition is to be performed can
be made [19]. To gather information from the vendors, there
can be submitted a request for information (RFI) and
consequently if there is need for solutions from suppliers there
can additionally be implemented a request for proposal (RFP)
[20].

In the purchasing phase, a request for quotation (RFQ) is
submitted to suppliers which consists of contents such as
definition of what is to be purchased, re-quired wideness,
technical and commercial requirements, delivery
requirements, contract period and option [20]. A draft of
contract is typically a part of RFQ, especially in larger
purchases. The suppliers may typically ask questions about
the tender and the answers are commonly shared with all
potential bidders. The bids received are assessed and if there
is a negotiation procedure there is an option to negotiate. [7.]
If there are quality based evaluation criteria, the supplier
complexity increases [21] while awarding only based on price
the assessment can be a formal process [7].

As the phase of perform there is finalizing and signing
contract. Additionally, there is social contract which means
unwritten rules about expectations in behavior for daily
interactions. Once the contract period starts, the execution of
the contract begins. There becomes essential to monitor the
supply and address complaints from users as well as
evaluation does the supplier operate as it had promised in the
supplier selection process. [7.] This supply management

Identify applicable funding agency here. If none, delete this text box.
highly correlates with the performance of operations that are
related to acquired goods as services [17]. Addressing
possibilities to extend the use of products or work is the last

part of the process as well as analysis of contract for lessons
learnt and lastly beginning preparations of a new tendering

[7].

B. Artificial Intelligence

Artificial intelligence (AI) 1is replicating human
intelligence [6;22]. Al has been studied to increase
productivity 15 % with the best results in improving speed and
quality of lower-skilled and inexperienced individuals [23].
Language tools have a key role in the productivity improving
impact [24]. Natural language processing (NLP) facilitates
interactions between human language and machines with
algorithms and techniques [25]. Large language models
(LLMs) have significantly pushed the capabilities of NLPs
further [24;26;27]. LLMs consist of large-scale architectures
combined with substantial amounts of textual training data
providing capability to comprehend and generate text
equivalent to made by human being [24]. Generating novel
content such as words or images utilizing an input or context
is known as Generative artificial intelligence (GenAl) [6].

As general purpose LLMs have certain limitations such as
misinformation, there exists Domain-specific language
models (DSLMs) as an alternative solution for particular
industries or fields [25]. They provide accuracy, reliability and
relevancy of the outputs [6]. The DSLMs are finetuned with
specific terminology and data. They are meant for complex
and regulated environments with requirements of high
accuracy. DSLMs have potential for professions such as
lawyers and health care. There has been estimated that
DSLMs will be the most utilized language models by 2027.
For another alternative solution, there are also small language
model (SMLs) which are down-scaled versions of LLMs
replicating their capabilities. [25.] They may be suitable for
particular tasks while they excel in tasks such as text
classification and sentiment analysis and they can easily be
adapted to domain-specific tasks providing high accuracy and
relevant outputs [6].

As the Al has a benefit of increasing efficiency, there are
also risks related to utilizing Al. A risk of hallucination means
that while output appears to be coherent, it can still be
inaccurate [25;26]. There can be misinformation and
disinformation that is purposefully incorrect [6]. Data privacy
and security are to be addressed with Al [4;25] while for
example Al system could be targeted by cyberattacks [2].
While the LLM uses large-scale datasets, there remains a risk
of copyright issues [6]. Al could make interactions felt less
human while it may impact naturality and spontaneousness
[2]. When AI automates tasks there is a potential risk of job
displacement [6].

Utilizing Al is novel in the field of procurement [3]. It has
been identified that the best solution to use Al is with a
combination with personal interference while both human and
artificial intelligence have their pros and cons. Human touch
is required when there emerge process deviations which
surpass technical scaling limits. [27.] Al has been recognized
to be exploitable in procurement in operational, tactical and
strategic levels [2].

The European Union has agreed the first regulation on Al
[28]. As an outcome, the EU Attificial Intelligence Act has
been published 13 June 2024 [29]. The purpose of the Act is



to improve the functioning of the EU market by harmonized
regulations while more risk induces more obligations [30].

III. RESEARCH DESIGN

The objective of this research is to give insights on what is
the potential of Al in public competitive tendering? This study
aims in understanding a specific case of public competitive
tendering. In doing this, the study’s goal is to create
understanding about the complexity of the case [31]. The goal
is thus to bring fruitful insights about the possibilities of
utilizing new technology in a specific process [32]. Qualitative
research methods are typical with case studies, while also
quantitative methods could be applied [33]. Therefore, the
data may be qualitative such as words and quantitative which
denotes data in numbers [34]. The present study applies both
qualitative and quantitative data. Literature states that using
both approaches enhances the research considerably [33].

The research consists of a literature review, semi-
structured interviews with the procurement department and a
questionnaire. Interviews and questionnaires have also been
listed in the literature as the most common data collection
methods in case studies among observations and archives
[34]. Interviews aim to structure insight into what are the most
promising tasks for applying Al and then the questionnaire
aims to ascertain what is the impact of utilizing Al. In case
studies, it is common to use different data collection
techniques to ensure analyzing data correctly which is also
called as triangulation [33;35].

Data sources are categorized as primary and secondary
data [36]. The first purpose for the data has been some other
than the present study in a case of secondary data while
primary data is particularly collected for the study [35]. This
research utilizes secondary data in literature review and
primary data in interviews and questionnaire. There were
conducted semi-structured interviews. They are interviews
with a list of themes and questions which variate in interviews
[35]. There are multiple types of ways to conduct
questionnaires while one is online [35] which is the type of
this study applies.

Main processes of data analysis are summarizing and
categorizing meanings [35]. There are also utilized charts and
graphs for quantitative data. They are methods for processing
and analyzing quantitative data to make it useful and
informative as well as identifying relationships and trends
within data [35].

IV. RESULTS

There were conducted 9 semi-structured interviews with
procurement professionals. Eight of them were working in the
procurement team of the primary case company and one was
from a procurement team in a competitor case company from
the same field. All the respondents were questioned similar
topic questions. They worked in positions such as lawyer,
procurement specialist, and category manager. Mean work
experience of the respondents was 10 years. 56 % of the
interviewees had already been using AL As results of the
interviews there were identified 62 example use cases where
Al could be potential to be used. The results of this analysis
are demonstrated in the following table 1 as well as it
showcases how large portion of the procurement use cases for
applying Al in the interviews were related to the process
phases and procurement functionalities.

Table 1. Potential use cases to apply Al in procurement (Applied
from Grandia et al. 2024 & Guida et al. 2023).

Phase in 3P-model Use cases of % of use
Al by cases
functionalities

in procurement

Explore need and market analysis
Initiate purchasing strategy and
consult market

Supply market

Prepare
assessment

Automatic
definition of 29
requirements
RFQ
optimization
Supplier
negotiation 6
support
Supplier
selection
decision
support
Define and make contract Contr'a'c t 8
definition
Spend analysis 6
Purchasing
category 2
Execution by orders, monitoring management
and supply management Risk
management
Contract
management

Tender within procurement
procedure

Purchase

Assess bids and negotiate

Perform

The more use cases there have been identified related to
certain functionality proves evidence on more potential for
applying Al. As modelled in the table 1, the use cases were
analyzed in what phase in 3P-model they can be placed to as
well as what procurement functionalities they are linked to.
The theoretical background introduced the procurement
process 3P-model that has been explained by Grandia et al.
(2024) as well as the procurement functionalities potential for
Al utility that have been introduced by Guida et al. (2023).
There were also identified drawbacks of Al in the interviews
which were that the output requires always human
confirmation and information protection and data privacy
issues. As a relieving side, the disadvantages were seen
tolerable. Based on the findings in the semi-structured
interviews, a questionnaire was structured and sent. There
were received responds between 8 April 2025 and 15 April
2025. It was sent to 13 respondents and 10 of them answered
resulting in 77 % answering ratio. 9 of the respondents were
procurement professionals and one was an Al expert. 90 % of
procurement experts participated in the questionnaire but only
33 % of Al experts answered the questionnaire. The Al expert
had a filtered list of tasks to evaluate since it was estimated
that in-sights related to particular tasks could not be reliable
when the person does not work in the procurement process.
Others had 17 procurement tasks to evaluate, and the Al expert
had 10. The questions and their answer scales are
demonstrated in Table 2 below.

Table 2 Questionnaire scale.

1 2 3 4 5
Worktime scale in
competitive tendering: 0-60 15
Estimation of worktime for 0 min . 1-8h >5 days
min days

a task in one singular
competitive tendering



Al potential to decline

worktime:

Estlmatlloln of the Worktlme 0% 0-5% 5-25% 25-50 50-100

declining potential of %

applying Al in the same
tasks
Al impact on quahty: Weakens Weaken Improve Improve
Estimation of what is P No L
lity impact of applying signifi- s impact s ssignifi-

qua cantly slightly slightly cantly

Al in the same tasks

The tasks are listed in the Figure 2, and they were
evaluated in the three categories of worktime related to tasks,
Al potential to decline worktime, and quality impact of using
Al in the tasks. The tasks were a selection of potential Al use
cases identified in the previous interviews. In addition to
potential in declining worktime and worktime related
averagely in the tasks there was also examined quality impact
of using AL. However, the quality impact was estimated to be
quite the same level of slight increase in every task while the
average results varied between 3,50 and 4,22. The Figure 2
demonstrates the procurement tasks in an ascending order in
worktime.

Meeing e | —— 7
Purchase data utilization for requirem ent definitions _,“3 33
Making orders | e ; 3
13
Pronaen s s preperion |
Eisting contectandlys | ; |
Reference reirement dfinition. | — ; g
Requestfor information and market survey preparation | ENaa— 356
[rformation protection and data pri vacy requirem ent definitions ‘35”
ey
Utilizing former tendering docum entaion. —‘“ 367
ST e
sty e | 5
Tl s I
Anelysng ofers . | s s ; 9
Unliing s drafor it et o
ot I s e
The entire preparation of request for quotation . = 57 15

3 35

Quility
mPatential

mWorktime

Figure 2 Al impact on procurement tasks

When there is more worktime tied in a procurement task,
there is also more potential to decrease worktime. The entire
preparation of request for quotation is identified as the most
time-consuming task while it contains other tasks such as
early-stage requirement definitions, quality check, price form,
information protection and data privacy requirements,
reference requirements and purchase data utilization for
requirements. The following Figure 3 visualizes the same data
in a graph which provides straightforward insights into what
tasks have the most potential.

50-100%

Existing Utilizing Utilizing
Meeting contract former existing data |
o & notes analysis tendering for |
8 requirement |
24 t # definitions
g ) |
z J
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L7 2 e
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=] Technical
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15 Early-stage
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LA survey requiremen price quotation
v . definition
Minutes Hours Workdays Weeks

‘Worktime related to task

Figure 3 Al potential in decreasing work time (size of the bubble
refers to quality impact of Al).

The tasks in Figure 3 that are in top and right have most
potential while right denotes more worktime tied to
performing task and top location refers to more possibility to
decrease worktime with Al usage. As a third dimension,
quality impact is visualized by the size of the bubbles. The
Figure 3 shows that utilizing existing data for requirement
definitions and analyzing offers could have the most potential
as they are in the most advantageous spots in the graph while
they have also the best level quality impact.

The highest worktime consuming preparation of request
for quotation and con-tract preparation has strong potential,
however the percentual potential for decreasing worktime is
lower and quality impact is not as favorable. Meeting notes
and purchase data utilization for requirement defining,
existing contract analysis and utilizing former tendering
provide also high potential for decreasing worktime while
they have desirable quality impact with Al, however total
worktime related to the tasks is not among the highest which
decreases their total potential.

V. DISCUSSION

The research indicated that Al can be utilized widely in
procurement process and all phases benefit from Al usage.
The study also identified that the most beneficial usage of Al
was widely in preparation of request for quotation and in
contracts and supplier evaluation as they were identified as
most potential in both 9 interviews and 10 questionnaire
answers. There were 62 use cases of Al identified in
procurement. A selection of identified potential use cases was
explored further with a questionnaire that resulted in
understanding on where the most potential impact with
applying Al is in aspects of decreasing worktime and quality.

Al is not yet comprehensively utilized in procurement of
the case company. Concordant, the extant literature discourse
that the whole field of procurement is similarly in immature
phase in the adoption of Al [3]. This study has focused on
operational level application of Al while previous literature
has identified additional benefits of Al in tactical and strategic
levels of procurement [2]. As operational level benefits, Al
has been formerly recognized as a potential tool for process



automation and optimization [2;4] and it may be used to obtain
reduction in time tied in executing tasks [3] as well as cost
reduction, efficiency improvement [3;6], accuracy [3],
enhanced user experience and innovation capability [6]. As
this research, also extant literature has pointed out supplier
evaluation as one of the potential applications of Al in
procurement [3;4] as well as contract management [4].

However, there has been declared in the former literature
that all work could not be replaced by Al while the best
solution is to utilize Al in combination with human
performance. Process deviations are an instance where human
interference is required. [27.] In public competitive tendering,
there must be made make-or-buy decisions, planned
purchasing strategy, and set goals for costs, and quality,
considered procurement policies as well as societal or political
sensitivities and conducted balancing of differing objectives
from stakeholders [7]. Beforementioned tasks are examples
where human role is inevitable. There has been previously
studied that Al could have 15 % increase in productivity [23],
while this study illustrated an estimation of typically 5-25 %
worktime decrease.

It is natural that applying Al has also negative sides. The
extant literature has pointed out information protection and
data privacy risks [4] uniform with this study. Privacy has
been described as a widely unsolved problem [25] while for
example sensitive material could be leaked or hacked [6]. The
interviews disclosed that there is a reliability issue with Al
outputs and therefore they are required to survey every time
by human interference. The extant literature has discoursed of
hallucination intending that while output is grammatically
correct and seemingly coherent, it may still be inexact [25]
which has also been classified as a critical issue [26]. There
has been studied that Al may propose obvious solutions and
prevent occurrence of innovations [2].

VI. CONCLUSIONS

This paper focused on the process of public competitive
tendering. The results illustrated the potentiality of applying
Al in procurement where it is not yet widely utilized. It is
recommendable to utilize Al with a combination of Al and
human interference. Today, Al outputs require human
confirmations and there are certain tasks where Al does not
excel. The study has been conducted based on the needs of the
case company and its practical issue on how to apply Al in its
processes.

A. Scientific Implications

In studying the impact of Al in the public competitive
tendering processes this paper has three-fold scientific
implications: Firstly, the study identifies different process
steps where Al can be applied in. In doing this the results
reveal the possibilities of Al in various types of tasks and how
it enables to improve the efficiency and quality of the
processes.

Secondly, the study provides insight for researchers in
recognizing how Al can be applied in procurement in
operational level. The study contains 62 categorized use cases
of Al in procurement and also data what use cases hold the
most improvement potential. The study findings are
expectations, since the use cases are not tested in practice.

Thirdly the study contributes the scientific field of
procurement and Al since extant literature considering
utilizing practical use of Al in public competitive tendering is

rare. Fourthly, it is likely that similar benefits are to be
obtained in other organizations and in other business
processes which emphasizes the contribution of the study in
the beforementioned scientific research fields.

B. Practical Implications

The research has been implemented with an aim to provide
utilizable insights how to improve the procurement process
of the case company with Al technology. The findings were
based highly on the knowledge of the procurement team in
the case company which makes the findings significantly
relevant for the case company. Therefore, the practical
contribution by the identified spots where is most
advantageous to apply Al is notable for the case company.

C. Limitations and Further Research

As the research is a case study, it restricts the
generalizability of the outcomes to other organizations. There
were only a minority of the informants from outside the case
company. It limits the reliability and relevancy of the results
to other organizations. In future research, quality impact of
Al in procurement tasks could be examined more in-depth
following practical testing to validate the findings. The
impact of utilizing different types of Al solutions should also
be investigated, such as domains-specific language models.
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