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Abstract

Implementation and training about changes in a procurement process are
complex due to the complexity of the procurement process characterised by
the adaptive stakeholder network and continuously changing market rules.
Traditional training approaches for procurement split the process into
separate steps; however, to be able to assess all training aspects, it is
important to have a holistic look at procurement. This work explores how
well gamification can address the complexity of the procurement process for
training specialists in the road construction sector. A case study is carried
out to train new business models for both experienced specialists and new
employees. The steps for the development of gamification for training in
procurement are shown. A comparison of results from experienced and less
experienced participants is presented. The results show the relationships
amongst the complexity of the real system, the gamification design and the
results of gamification.

Keywords: Gamification, Employees’ training, Public sector, Game culture,
Procurement strategies;

1 Introduction

Within the public sector, a procurement process is used for obtaining services, work or
products according to the specifications [1][2]. This process is in most cases essential for
the quality of the service of public organisations in fields like construction projects,
information system projects, energy or hydro projects, healthcare, etc. [3-5]. However,
the procurement process is complex and often explicitly tailored for different projects
[6][7]. Hence, when changes are required to be made in concordance with how the
procurement process is carried out within each organisation, it is crucial that all parties
involved in the process understand every step and all changes correctly [8]. This is not a
trivial task due to the complexity, the highly bureaucratic nature of the procurement
process and difficulties in assessing the outcomes of potential changes in the process.

Despite the importance of the procurement process, there is little research on what
successful change management of the entire procurement process should look like. Even
though most of the current studies suggest dividing the procurement process into separate
steps and focusing only on specific parts [8-11], a holistic view is important for a proper
assessment of the outcome of the change management activities of the procurement
process [12]. For this reason, this work uses gamification of the procurement process for
the whole procurement process without dividing it into parts.
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Hence, this work assesses how well gamification can be used for training of complex
processes such as the procurement process and presents the outcome of gamified training
sessions.

Based on the purposes of this work, several outcomes can be achieved. First of all, it
shows the steps in how the procurement process can be gamified as a whole complex
system with influence on the market and network of stakeholders. Secondly, this work
presents how gamification of the procurement process helps to investigate the difference
between experienced specialists and new employees in the field and the role of experience
as an opportunity for organisations to widen and deepen their knowledge on their
employees. Thirdly, the connection between the results of the gamification of training and
the effects of different aspects that contribute to the complexity of the real system is
described. Lastly, this work shows how even a few successful gamification applications in
an organisation helps to build interests in game culture and helps employees to see the
potential benefits of gamified experiences.

The work is organised as follows: in Section 2, we provide a background on project
procurement with some issues with the procurement process. Section 3 describes how the
procurement process was gamified and in Section 4 we provide the results obtained from
the case study. Section 5 includes a discussion based on the results. Finally, we conclude
the paper in Section 6.

2 Background

Every year services, works and supplies worth 15-20% of the global GDP are obtained
using a procurement process [13]. In many fields, such as energy production and
consumption, transportation, waste management, healthcare, and social care, government
institutions are the main buyers, and hence they are required to use a procurement process
[5].

Procurement is a process of obtaining products, services or works. Many public
organisations are legally obliged to follow this process [1]. Procurement aims at getting
the best results for the money while treating all suppliers in a similar and non-
discriminatory way. The procurement process includes a needs analysis for procuring
goods, services or works, production of enquiry documentation, advertising, tender
evaluation and awarding [13].

2.1 Types and forms of contracts

Although all procurement contracts follow similar steps, there are different types of
procurement contracts. These types depend on the purpose of the contracts, market
structure, requirements and specifications and other factors that have to be supported
during the procurement process [14].

Procurement contracts differ in their design specifications for the final products,
services or works. Based on the level of involvement of the supplier and the buyer in the
specification stage, procurement contracts can have different forms. Contracts can vary
from being fully detailed specifications by the buyer to being joint specifications [15].

Procurement contracts can have different compensation forms. Based upon the
procurement arrangement, the procurement contract can be a fixed-price contract, cost-
reimbursable contract, or a time and materials contract [16]. These contracts have
different risk levels, project cost transparency and difficulty of project management.

Another difference in procurement contracts relates to the selection criteria and award
criteria for each procurement contract [17]. Selection criteria help to filter suppliers who
can take part in the bidding process. Usually, such criteria would include requirements on
experience, size of the organisation or financial statements. Awarding criteria specify how
the evaluation of received bids happens. Often contracts are awarded based on the lowest
price, but in some cases, contracts are awarded based on the set of criteria that are
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important for the buyer: bid price and soft parameters, for example: innovation,
sustainability, the environment and others.

Another important aspect of the procurement process within the organisation is the
level of standardisation of procurement contracts [18]. Depending on the objective of the
procurement process, some contracts can be harder than others. Typically, obtaining
products or goods can be highly standardised in organisations, while a procurement
process that is based on a unique project requires more activities to ensure proper project
execution. Most organisations are using business models as a set of guidelines to help to
determine how the procurement process needs to be performed.

Choices related to types and forms of procurement contracts affect the degree of
freedom that suppliers have during the project execution. These choices have to be in
balance with budget constraints and market offers. When this balance is not reached, it
leads to issues with the degree of freedom. Low degree of freedom for suppliers is caused
by over-specification and leads to even lower innovation level, less interest from the
market and less efficiency of the project in general [19]. On the other hand, a high degree
of freedom often leads to a too vague interpretation of the project and poor integration
with an existing solution or infrastructure, and often misses some of the goals within the
project.

2.2 Stakeholders in public procurement

An essential condition for a successful realisation of the procurement is proper
coordination between the internal and external stakeholders involved in the procurement
process. Typically, internal stakeholders are, but not limited to, project managers,
procurement specialists, strategists, internal regulation developers, in-house experts, etc.
At the same time, the procurement process is controlled by other organisations as well.
They can be state law enforcement and supervising authorities, NGOs, consultants and
potential suppliers as well.

Although the procurement procedure can affect a number of tenders (open procedure
attracts more tenders, while limited procedure allows fewer tenders to participate), the
procurement process is still collaboration between different stakeholders. The
coordination between all these stakeholders is complicated because they often have
different objectives and strategies [20]. It creates an adaptive stakeholder network, where
requirements are adapted to satisfy the needs of all stakeholders as much as possible [21].
An adaptive stakeholder network can lead to a number of issues, such as distributed
control in the network, contradicting goals and information asymmetry. These issues lead
to uncertainties in contracts.

Uncertainties occur in situations when some information is unknown or is known just
partially. Some of the uncertainties are concerned with the methods or tools that are used
[6]. Lack of experience and limitation of methods and tools increase the uncertainty level
and make it harder to fulfil all the goals of the project. Another source of uncertainty
relates to uncertainty concerning the objectives and scope of the project. This is often
caused by contradicting specifications, standards or regulations, by changes in the
requirements or by misinterpretation of the contract. This type of uncertainty can lead to
delays, or to cause some works not to be completed or to be performed more times.

2.3 The complexity of the procurement process

Variety in decision making related to the procurement process and final types and forms
and high correlation between stakeholders cause the majority of project procurements to
be complex [22][23]. Complexity also is related with the technologies and the
environment of the work: systems are often technically advanced and interact with other
systems and with human users, or work needs to be done in extreme environments and is
accompanied by high risk [24].
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To achieve the best results from the procurement process, the degree of freedom,
uncertainties and complexity in a project need to be addressed in a holistic manner. This
means that a problem has to be addressed in its entirety, including the social component
(interaction between stakeholders) and the technical component (business models related
to types and forms of procurement contracts). This can be achieved by using participatory
methods because of their strong focus on human behaviour [20]. One of such methods
that deal with changes related to procurement processes is gamification [25].

3 Gamification of employee training

Despite the growing interest in gamification in recent years [26], there are still different
opinions on what gamification is. Definitions of gamification vary from a process of
developing games where the final results of gamification are a simulated environment
[27], to use of game design elements in a non-game context [28]. However, most of the
existing works agree that the purpose of gamification is to apply lessons from a game or
gamified experience to change the behaviour of players in the real world [29]; and most
gamification applications reward participants who behave in a certain way using points,
badges and leaderboards to boost good behaviour [30-33].

At the same time, gamification receives a share of criticism for overusing these game
elements and missing the real complexity that exists in the system. Many gamification
examples add some game elements to an actual process to create an illusion of gamified
experience rather than investing in a proper design process [34]. Another criticism of
gamification comes from its role in the game culture of an organisation. Many
participants are interested in gamification because of its novel approach to issues, but it
does not have a long-lasting impact on the organisation [35]. Gamification in big
companies often also is not successful because of the hierarchical structure of the
organisation, which makes it hard to engage participants from all levels and to make them
open to gamification and to the changes that gamification brings [25]. Also, some
processes in organisations are more challenging to gamify. So, gamification of
bureaucratic processes often fails because of failure to perform a full analysis of the
complex procedures with unclear borders and responsible persons [36].

Hence, to ensure a successful design of gamification of training for a big organisation
for a bureaucratic process, proper training needs must be addressed. This can be done
using the three phases suggested by Surface [37]. He recommends starting with needs
identification and determining if there are needs in the first place and if there is a value for
the organisation to address these needs. The second step is the needs specification. During
this phase, it is essential to define what causes the gap between the current state and the
desired state. Such a gap can be a lack of knowledge, skills, motivation, or flexibility in
the process flow. Some potential solutions must be identified. The third phase is training
itself with evaluation and, if needed, a further modification of training.

4 Implementation of new business models

The Swedish Transport Administration had identified the need to make changes in their
procurement strategies to improve the quality of their projects by having better work
relationships with the suppliers. To achieve this, the Administration had decided to use
new business models for project procurement. These models were developed to assist the
decision making on what type of procurement strategy is the best to apply for each project
[38]. The main idea behind the models was that the collaboration form between the
Transport Administration and service suppliers is determined based on the level of
complexity, the degree of freedom and uncertainties. A simplified version of the models
can be seen in Table 1. Fifteen models were developed to work with procurement for road
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designing, road construction procurement and road maintenance procurement. Each
model suggested the contract form, compensation form, procurement procedure, awarding
criteria and collaboration form based on the predicted level of complexity, the degree of

freedom and uncertainties for a specific project.

Table 1. Components of Business Models for Procurement based on Collaboration
Focus, based on [38]

Competition focus

Collaboration focus

The detailed Joint specification Joint specification
Contract form specification by the with customer with shared
buyer responsible responsibility
Compensation form Fixed price Cost-reimbursable Cost-reimbursable

with bonus options

Procurement
procedure

Open, many tenders

Limited, few tenders

Direct negotiation
with a supplier

Awarding criteria

Lowest price

Both price and other

Other parameters

parameters
. No collaborative Some collaborative Multiple collaborative
Collaboration form P o .
activities activities activities

The current procurement process implies that procurement specialists are in charge of
making the decisions regarding the procurement process for each project. Although it is
recommended that project leaders and procurement specialists work together, in reality,
this happens very rarely. Most commonly, a procurement specialist receives a project
description with the description of an object, works that need to be done, technical and
functional specifications and project goals. To be able to apply new business models, the
procurement specialist has to decide the level of complexity, the degree of freedom and
uncertainties based on these documents. When the procurement specialist has chosen the
most appropriate business model, he or she produces all the necessary procurement
enquiry documentation.

To help procurement specialists to know better how to use these new business
models, the Swedish Transport Administration developed a series of training sessions. As
part of these sessions, the Administration decided to use gamification for training
employees to create an environment where procurement specialists can test how to apply
new business models.

4.1 Training needs assessment

To assess the needs of training on new business models, Surface’s steps [37] were
implemented as explained in chapter 3.

During the first step of needs identification, the role of the new business model was
evaluated as a part of the change process to determine if the change was significant
enough to focus training on it. Since the use of the new model affects contracts for the
majority of road-related procurement by the Swedish Transport Administration, proper
use of the models can help to save money for the organisation. At the same time, some of
the aspects of the model are complicated and training can help to improve the right
implementation of the models.

When the need was identified, a gap between the current state and the desired state
had to be specified to determine it. Closer examination of the models showed that most of
the challenges were in determining the right level of complexity, the degree of freedom
and uncertainties. Another challenge was related to motivation to implement long-term
strategies in the procurement process.

After the needs specification, training was planned. In the case of training for the
procurement process, the Swedish Transport Administration had identified the goals of
the training as (i) a need to apply business models based on project descriptions that are
provided to procurement specialists, (ii) a need to analyse the provided documentation to
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perform a proper assessment, and (iii) a wish to apply the strategic goals of the
organisation while performing daily operations. To achieve these goals, the gamification
included all the steps that players would be involved in in the real world while working
with the procurement process.

4.2 Experimental set-up of gamified training

To ensure the best experience for the participants, the gamification was designed to be as
similar to the existing procurement process as possible [32]. The training process can be
seen in Fig. 1. The process started with providing typical project documentation to teams
of participants. The participants were asked to produce a procurement contract based on
the documents according to the new business models and strategies of the organisation.

Once participants had completed their procurement contracts, their work was
evaluated by experts. The choice of business model and additional changes were analysed
and participants received feedback and scores based on their choices.

A0H

Participants

4

. Procurement
Project documents
contract
8 8 — Evaluation Business models

Experts

Feedback i ;
iy Scores

Figure 1. Gamification of the procurement process

While the training’s intention was to learn to apply new business models based on
documentation, gamification was used with the intention to engage trainees in the process:
the bureaucratic nature of the procurement process makes it hard to engage people in
working extra with this type of documentation.

4.3 Cases

The Swedish Transport Administration selected the three most used types of contracts,
which were procurement for road designing, road construction procurement and road
maintenance procurement. Experts from the procurement strategy unit of the
Administration who developed these business models developed a project description for
each contract. The aim was to have a realistic contract that has all the necessary
information to make a deliberate choice but at the same time, not be too trivial, which
means some information could be missing or incomplete.

The training session was based on three cases, where the participants needed to
procure all three types of contracts. The contracts were not connected, and outcomes did
not affect the following cases.

431 Casel

The first case was about using business models for procurement of road designing.
Participants were given documentation for work in a fictional area: a map of the area, and
a mission statement that contains a description of the object and an assignment.
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Participants also received a list of file names for technical elements. This list did not
contribute to a better understanding of the situation; however, it did contribute to the more
realistic environment.

Participants were instructed to fill out a request for tender based on their best
understanding of business models and keeping in mind the strategic goals of the
organisation. They were encouraged to be creative in aspects that did not contradict
business models.

After all teams presented their results, a brief discussion was held to compare the
results and address some questions regarding both training and business models. Also,
during this discussion participants were asked to reflect on how this experience was
relevant to their daily work.

Although this case was used in training for a proper business model, it served more as
an introduction to the rules and objectives. This choice was related to the fact that the
business strategies for this type of procurement were not different from the already
existing strategies that were used for the procurement of road designing.

432 Case?2
The second case was about using business models for road construction procurement. The
work was for another fictional area. Two documents were given to participants during this
case — a map of an area and a project specifications report. This seventeen-page document
described the results of the needs analysis, the scope of the project, implementation steps,
a risk analysis and financial aspects. This form was an internal description of the project
that was often used in the organisation.

Again, participants were told to fill out a request for tender based on a proper business
model while not forgetting about the strategies of the organisation. After the exercise,
their work was discussed.

433 Case3
The third, and the last, case was about road maintenance procurement. Three documents
were given to participants that contained information about yet another fictional area with
a description for a maintenance road and a table with work amounts.

Similar to previous cases, participants were instructed on what to do and then it was
followed by a more significant discussion that was focused on the results from all cases.

4.4 Participants and setup

Participants for the training were selected from road procurement specialists who worked
for the Swedish Transport Administration. This led to having a small, but valid, set of
participants with eight high-level specialists and eight new employees. The high-level
specialists had many years of experience both in the Swedish Transport Administration
and in the private sector. The new employees were a less experienced group who only
started working in road procurement. Participants were divided into eight teams of two
players. Specialists and new employees played separately from each other to reduce
authority bias.

Each training session started with an introduction to the new business models and
description on how to apply them. This was followed by playing each case. Players were
instructed on the objectives and flow of each case. They had one hour to read the project
description and to make a decision about the business model they were planning. They
also could make any other changes during this time. After each case, a 15-minute
debriefing was held to discuss the decisions that players made. When all three cases were
completed, a more extended debriefing was focused more on the experience gained during
the training.
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45 Gamification elements

Gamification elements in training encourage players to have a friendly competition and
motivate participants to learn. Scores and leaderboards are used to improve skills to apply
business models based on project descriptions that are provided to procurement
specialists. Additionally, immediate real-time feedback provided in the form of short
debriefing sessions after each of the cases supported players in their analysis of
documentation. Extra points are also used as motivation to determine the winning player
in cases of even scores for business strategy. Plus, gamification provides needed
reinforcement and support to players by adding elements of engagement and fun to the
training process.

4.6 Scoring

Scoring was used as a mechanism to ensure that all goals of the training were achieved.
Since the main purpose of the training was to address the need to apply business models
based on project descriptions, each team could receive points for choosing the right
contract form, compensation form, procurement procedure, awarding criteria and
collaboration form based on each procurement task description. For each right category,
the team received up to two points. It is important to notice that most of the categories
were defined by a number of fields that participants had to fill out, and it was important to
evaluate scores based on the entire document and not merely on a few steps.

Another purpose of the training was to encourage participants to apply the strategic
goals of the organisation while performing daily operations. It was a minor goal, and
therefore it affected scoring only a little: teams could get some extra benefits for
implanting general strategies of the organisation in their work, such as increasing
innovation, transparency, sustainability, life-cycle costs, etc. However, this extra work
gave no more than one point in total and issued mainly to compare participants who got
the same scores based on the business model.

In total, participants could get a maximum of 11 points in each case.

5 Results

The results of the gamification of the procurement process for professional training of
public servants were based on the scoring and the debriefing.

Scores that players received for choosing the right business model and extra points for
changes based on the strategic plan of the organisation were compared across cases and
teams to analyse the results of the gamification for the training. The results are presented
in Table 2.

Table 2. Scores of each team

Scores from the application of business models (and total score)

Teams Case 1 Case 2 Case 3

. Team A 10 (10.3) 8(8.1) 10 (10.5)
% Team B 10 (10.3) 8(8.2) 8(8.1)
§_ Team C 10 (10.4) 8(8.2) 8(8.1)

@ Team D not completed 8(8.2) 10 (10.6)

% Team E 7(7.8) 3(3.0) 10 (11.0)
z % Team F 7(7.9) 10 (10.9) 6 (7.0)
z g Team G 7(1.7) 2 (2.0) 8 (8.4)
@ Team H 8(8.8) 5(5.7) 7(7.3)
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Three teams of experienced specialists got all possible 10 points for choosing the
right business model in case 1. The perfect score can be explained by the introduction
nature of the case where the business model was the same as a strategy that the
organisation used prior to the new business models. One team did not complete their work
on time due to a misunderstanding of the rules. At the same time, they got 0.3, 0.3 and 0.4
extra points for changes based on the strategic plan of the organisation. Three teams of
new employees had 7 points by having 3 out of 5 elements of the business model correct
and one element partly correct. They chose partially the right compensation form, and
they chose the wrong awarding criteria. One team of new employees had 8 points because
they chose the wrong awarding criteria. These teams got 0.8, 0.9, 0.7 and 0.8 extra points
for trying to think extra about the strategic goals of the organisation.

During the second case, all teams of specialists scored 8 points based on their choice
of business strategy. All teams had selected the wrong contract form that emphasised on
functional requirements instead of emphasising on performance requirements. This
change in the contract form was one of the few elements of the new business models. The
teams got an extra 0.1, 0.2, 0.2 and 0.2 points for additional changes. The teams of new
employees scored 3 points, 10 points, 2 points, and 5 points. The variety in the answers is
related to the background of the participants. The biggest challenges were the contract
form, awarding criteria and procurement procedure. Two of these teams did not get any
extra points, one team scored 0.7 extra points and the second received 0.9 extra points.

Two teams of experienced specialists got 10 points and two other teams got 8 points
for the right business models during the last case. One team had the wrong contract form,
and another team had the wrong procurement procedure. These teams also got 0.1, 0.1,
0.5 and 0.6 extra points.

12

10

Points
-3

Scenario 1 Scenario 2 Scenario 3

m Specialists 0 New employees

Figure 2. Average points for each case

Despite the variations in the teams, the teams of high-level specialists had higher
scores than the new employees, as seen in Figure 2. The highest results in case 1 can be
explained by the business models for procurement for road designing existing already
previously for several years. The lower scores for road construction procurement could be
explained by the high level of complexity in road construction projects in general. Also,
new business models suggested using a different contract form for road construction
procurement, which contributed to lower scores in case 2.

5.1 Extra points

The lesser total points scored by the less experienced teams were understandable and even
expected. However, in each case the teams of new employees received more extra points
compared to the experienced teams. Figure 3 shows only the extra points that the teams
received during the game. The less experienced teams in each case had more than double

International Journal of Serious Games Volume 6, Issue 2, June 2019
ISSN: 2384-8766 http://dx.doi.org/10.17083/ijsg.v6i2.293


http://journal.seriousgamessociety.org/

pag. 32

the points for creative thinking to incorporate the strategic goals of the organisation in
their work.

1.0

0.8

0.6 -

Points

0.4

0.2 -

0.0 +
Scenario 1 Scenario 2 Scenario 3

W Specialists O New employees

Figure 3. Average points for implementing general strategies of the organisation
for each case

Another important aspect is to see the scored points compared to the maximum
possible points. Figure 4 shows how the specialists and new employees scored based on
the application of the business model and also based on extra changes compared to the
maximum for each category.

New employees
for business model
implementation

Specialists
for business model
implementation

New employees
for extra goals
implementation

Specialists
for extra goals
implementation

Figure 4. Average points gained by the teams compared to the maximum possible
score

It can be seen in Figure 4 that new employees were consistent in their performance,
scoring about 2/3 of the possible points. The missing one-third points can be explained by
their lack of experience and thus a full understanding of all aspects of the working reality.

However, there is a big difference in the results of the teams of experienced
specialists. The high results in the application of business models can be explained by
their better understanding of the situation and knowing what to look for in the provided
documentation. But at the same time, this experience can be a blockage for thinking
outside the typical boundaries. The lesser points for extra work in implementing general
strategies of the organisation do not indicate that participants did not know how to apply
them. Instead, it shows that when implementation of general strategies is not the main
focus of the exercise or work, experienced employees tend to ignore strategic goals and
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focus on main operational or tactical tasks, which is a valid representation of how work is
done in a real system as well.

5.2 Understanding of business models

When participants were asked to reflect on training about business models, most of the
feedback was not about how to implement a model, but rather how to identify which is the
right model for each case. Currently, identification of the right model depends on an
accurate evaluation of the level of complexity, the degree of freedom and the level of
uncertainties; but these aspects are not well-defined in the documentation and are not
binary. Even more, rather than being a single aspect, each of them is more a cluster of
different sub-aspects. For instance, the level of complexity depends on how many people
or resources from the organisation are available to control the process. The main sub-
aspects can be seen in Table 3 based on the feedback from participants. These sub-aspects
were mentioned to have the highest effect on each of the aspects of the business models.

Table 3. Sub-aspects for each aspect of business model identification

Level of Complexity

Degree of Freedom

Level of Uncertainty

Number of people involved in
the process

Number of resources involved

Freedom to use technical
solutions

Freedom in the work field

Knowledge of the geological
area

Knowledge of the

in the process archaeological area
Number of technical
Holism of entire project specifications Knowledge of meteorological
conditions

Number of functional

specifications

Number of interested
stakeholders Communication procedures
between the buyer and

Political influence on the suppliers

project

Changes in the legal system

Changes in norms Working environment

Technical complexity
Risk level
Market situation

Size of the project

It is essential to understand better all aspects to make the right decision. Breaking
each aspect into sub-aspects helps to evaluate projects and be more precise in decision
making.

6 Discussion

Gamifying the steps for preparation for change, such as training for new procurement
processes, creates a safe environment for the organisation that allows learning about
changes in a creative way and having open conversations to have smooth real-life
applications.

This work focused on gamification of training for road procurement. Three parts had
to be achieved to ensure that this gamification was successful: proper gamification of the
design and operation of the procurement process, cultivating a game culture in the
organisation, and proper gamification of the training with a proper training needs
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assessment. A process for gamification of training for procurement was designed for this
purpose. This process was described and applied to develop training for employees
working with the procurement process.

Gamification of the procurement process was performed based on an existing process
with the scope of the procurement specialist. All actions, information flow and other
elements of the system that affected the procurement specialist were preserved, providing
credibility and reliability of the final solution.

Gamification of training was used with procurement specialists and newly hired
employees to work with procurement in the Swedish Transport Administration. Three
cases were developed based on three main types of contracts, and the training aimed to
teach how to implement better the new business models that the organisation had
developed.

The more experienced procurement specialists had better results compared to the new
employees in applying business models because of a better understanding of the level of
complexity, the degree of freedom and the level of uncertainty in projects; but at the same
time, the new employees showed better results in applying the strategic goals of the
organisation to promote innovation, transparency, sustainability, life-cycle costs, etc. It
can be explained that specialists are trained more to focus on primary operation tasks,
which was the application of business models, even if it means sacrificing everything that
is not related to this operation level work.

Another output from the training was that a problem was not in the application of the
model, but rather in understanding aspects related to decision making. Players mentioned
that most of them had no issues with including all elements from business models in their
work, but the challenge was to determine which business model suited each case better.
The problem arose from the fact that the criteria for choosing the proper model were
fuzzy and often it was not obvious what the right choice was. Hence, a lot of discussions
were focused on what the complexity, freedom and uncertainties were in the projects.
Gamification of the training allowed players to understand better how these criteria
affected their final results by providing immediate feedback to information that was
impossible in the real world.

This gamification of training was for specific projects; nevertheless, the lessons
obtained in this training are of current interest for many units of the organisation. The
successful outcome of this training increased the desire of the organisation to use this
gamification in training in future with new employees and to apply gamification when
training on other important issues like the life-cycle perspective, communication with
external stakeholders, use of bonus systems, etc.

Although this work had a small participant sample, gamification still provided
sufficient results that can be generalised. The training was limited to only sixteen people
because of the requirement for the knowledge and experience that participants had to
have; and notwithstanding that the gamification of training was for procurement in the
road construction sector, the results of this work can be related to purchasing policies in
many different sectors.

The first lesson is that the procurement process can be gamified in a holistic manner
despite all its complexity. It requires knowing which aspects and which stakeholders are
essential to include in the gamification design, but it is possible to ‘play’ with
procurement even for more complicated tasks.

The second lesson is that employees with years of experience will have different
results compared to employees with less experience. Although this experience helps to
have better performance of the main task, the experience of employees can be damaging
to creativity. Since experience works based on specific patterns and situations, it becomes
harder to break such patterns and to think outside the box. It is not necessarily an issue
that experience lacks creativity, because it helps to focus on primary tasks and maintain
order, especially in hierarchical organisations; but it is something that policymakers need
to be aware of and to choose a proper balance between the widening scope of works to
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include strategic vision and deepening work processes to improve the quality of
individual tasks.

The last, but not least, lesson is that in gamification of training it is always important
to identify issues accurately and to determine the nature of the problem in complex and
adaptive environments. Assessing the needs for training can help to see if the issue is
about how to apply a solution or rather how to understand and choose the right one.
Therefore, if there is a need to implement a new solution, procedure or model, the
question must be about whether there will be a problem with this implementation process
or rather with the necessary experience to apply and understand the aspects of such
implementation.

7 Conclusion

The project procurement process in public organisations is a complex process that is hard
to train holistically with traditional tools. However, it can be done by using gamification
for specific purposes, such as behaviour observation or training. A case of gamification of
training for employees, who worked in procurement in the road construction sector, was
presented. To make sure that this gamification was successful, it was important to have
proper gamification of the procurement process, an organisation that was prepared for the
gamified approach and gamification of training that was designed to address appropriate
training needs.

A process for gamification of training for procurement was designed for this purpose.
This was done based on original templates and standard documents that were used by the
organisation. It was important to include all complex elements that existed in the projects
and between organisations. Three elements were observed during the gamification to
evaluate the game: total scores, the ability to implement the strategic goals of the
organisation, and aspects that contribute to decision making.

The results were analysed and from the analysis, it can be concluded that gamification
of the procurement process was possible, and gamification of professional training can be
applied for the procurement process. This gives an opportunity for employees working in
procurement to see a better connection between aspects of decision making and the results
of the procurement process.

The findings in this work show that gamification of training helps to address the
needs of the organisation and participants in obtaining and applying new knowledge.
These findings also help to see the difference between experienced purchasing specialists
and new employees. It signifies that although experience is vital to fulfil primary work,
experienced employees often miss opportunities to include strategic vision in their work.

Another finding shows the importance of aspects related to the complexity of the real
system and how these aspects affect the results of gamification. It emphasised a need for
better understanding and defying such aspects.

Although these results were obtained from the road construction sector, these findings
can be applied to the majority of public service organisations that use project procurement
in their work. This is because procurement processes for most of these cases are complex
and need to be addressed, considering the social and technical parts together.
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