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Abstract — Gamification is one of the many ways to motivate
employees and introduce more fun in daily activities. The aim of
the paper is to analyse the impact of gamification method on the
software development projects. The paper contains results of a
literature review about application areas of gamification, methods,
positive and negative effects on projects. The paper also presents
an overview of the gamification tools used in software development
projects and attempts to answer the question about benefits of
gamification usage: whether gamification in the project leads to
the desired results and increases the employee productivity and
motivation.
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1. INTRODUCTION

One of the tasks of project management (PM) is to create a
calm and comfortable atmosphere where participants are
involved and interested in working on the project [1]. To engage
and motivate employees in the project, the recent trend has
appeared to use a technique of play — gamification, which
encourages employees to work through the components of the
game and mechanics.

In software development (SD) projects, the required task
must be completed as quickly and efficiently as possible.
Developers accomplish similar tasks on a day-to-day basis and
spend a lot of time in the workplace on procrastination. New
tasks in the work process over time also increase the experience
of developers. The more experienced the employees, the more
skills they have, so doing their tasks becomes a routine. Routine
reduces employee motivation, so the project manager needs to
find mechanisms to motivate project team members [2], [3], [4].

To increase employee motivation and productivity, there are
a lot of methods, such as the emphasis on the promotion of
personal development, rewards, preserving work-life balance,
participation in conferences, team consolidation measures and
others [5]-[7]. One of the innovative ways to increase
productivity and motivation for employees is to bring
gamification into the project [8], [9]. In practice, companies that
use this method achieve increased productivity, greater
involvement of employees in the project and, in some cases,
better team integrity [5], [8].

The aim of the paper is to analyse the impact of gamification
method on the SD projects. Based on principles of systematic
literature review, sources have been identified and explored that
describe the use of gamification in practice and provide
conclusions about its advantages and disadvantages in the SD
processes.

The rest of the paper is structured as follows: Section 2
describes the purpose of gamification and provides the
definition of gamification and its use; Section 3 presents the
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literature review process and how it was held. Section 4 shows
the results of literature review and answers the questions about
gamification use and SD process. The open questions are shown
in Section 5; this is the field that can be researched in future.
Conclusions and limitations are discussed at the end of the

paper.

II. GAMIFICATION

Gamification is the use of game mechanics and elements in
a different context [10]. Various game mechanics are used in
the work environment, training, healthcare, sales, politics and
technology design, which promote improvements in these areas
[8]. At present, the most successful and widespread use of
gamification is training. Gamification allows people to learn
new material and gain practical knowledge by performing
certain activities. There are a large number of studies on how
gamification affects training outcomes [11].

Gamification in the learning area motivates, helps one learn
the material more easily, motivates persons to learn on a regular
basis [12]-[14]. In the workplace, it is used directly to teach
employees how to use the new software or modified work
process [8], [15].

The gamification includes the game dynamics (e.g., storyline,
emotions, relationships), game mechanics (e.g., challenges,
competitions, winning/losing status, resource sharing), and
components of the game (e.g., roles, points, achievements,
unblocking content, level, leaderboards, etc.) [1].

Dynamics
Big-picture aspects;
“glammar’

Emotions
Constraints,
Narrative,
Progression,
Relationships, ...

Mechanics
Processes that drive
action forward;
“verbs”

Challenges, Chance,
Competition, Cooperation,
Feedback, Resource Acquisition,
Rewards, Transactions, Tums,
Win States, . ..

Components
Specific instantiations of
mechanics and dynamics;
“nouns”

Achievements, Avatars, Badges, Boss Fights,
Collections, Combat, Content Unlocking,
Gifting (Charity), Leaderboards, Levels,

Points,
Quests, Social Graph, Teams, Virtual
Goods, . . .

Fig. 1. Gamification concept.

The most common components of the gamification are points
that are convenient for realisation and understandable for the
players. For each executed action, the user receives a point [3].
In some cases, more points are given for complex activities and
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fewer points — for the easiest tasks [16]. This technique also has
one disadvantage: competing users are more likely to perform
less challenging tasks to get more points, so the most difficult
tasks will not be done.

Often the points are used together with leaderboards that
bring the mechanics of the competition [6], [17]. The
leaderboards show the number of points collected by each user
in the specified period. There are some variations such as open
and closed leaderboards. In the open leaderboards, users see
other names and surnames and places in ranking; the closed user
sees only their place and in some cases the number of points of
their closest opponents [18].

Badges and achievements have a similar mechanism. For
specified actions, users are rewarded with badges or marked a
certain achievement [17], [19]. A user can also see what actions
should be executed to receive a badge or achievement record.
This mechanism has shown itself to be not very motivating,
because its achievement requires patience, and for every
activity, the user does not immediately receive the necessary
feedback from the progress.

The use of feedback is also of major importance. The
experiment participants considered feedback to be a quick
feedback link [20] and the historical data of work achievements,
which motivates and helps one see productivity over time,
which assists in providing a better self-assessment from the user
for their work.

Using components such as levels, roles, and challenges
makes gamification even more exciting for the team.

III. LITERATURE REVIEW PROCESS

The aims of the literature review are to provide an insight
into the use of gamification in the SD process and to determine
the advantages of this method. The description shows
gamification techniques and software tools that are used to
implement gamification in the SD process.

A. Research Issues

Gamification in SD has recently been used by development
companies and teams that simulate SD projects for research
purposes. Gamification is also used by SD teams to achieve
different goals, where the main purpose is to use it to improve
team motivation. The tasks of the present study are to find out
whether gamification helps one make the development process
better, to identify the stages that are improved by means of
gamification, to determine problems and benefits gained
through real projects, and to reveal methods and tools used in
the gamification.

B. Research Questions

The primary aim of the literature review is to answer basic
questions about the use of gamification in SD projects and its
impact on the development team.

The following research questions have been formulated for
the literature review:

1. At which SD phases is the gamification used?
2. What kind of gaming techniques are used in SD
projects?

3. What are the benefits of using gamification in SD
projects?

4. What problems are encountered when gamification is
implemented?

5. What applications/software tools are used for the
implementation of gamification principles?

C. Literature Search Strategy

To identify the related literature sources, the systematic
literature review principles have been used, which include a
definition of a search query for searching in scientific databases
and selecting sources that correspond to certain rules.

The search query has been defined using the main keywords
“gamification” and “software development”, and their
synonyms:

(“gamification” OR “gamifying” OR “game elements” OR
“game methodology”) AND (“software development” OR
“software engineering” OR “project management” OR
“testing” OR “requirement management” OR “software
integration” OR “software management” OR “scrum agile”
OR “waterfall”).

According to this search query, the literature sources have
been searched in SpringerLink, IEEE Xplore Digital Library,
Web of Science, ScienceDirect and EBSCOhost electronic
databases.

The following rules have been applied to filter search results:

e Literature source is an article published in conference
proceedings, books, journals, or another scientific
publication or a professional forum. Websites with
news about technological innovations or collective
blogs have not been used.

o The search is related to a field of computer science.

e The article has been published in the period from 2008
to 2016 (inclusive).

o The article describes a real project or a test project used
for simulation and evaluation.

IV. LITERATURE ANALYSIS

In the initial search, 136 articles have been selected from
electronic databases by searching according to the above-
defined search query. After the annotation study, articles that
do not relate to the SD process have been removed. The articles
that contain only general information on the application of the
gamification method have also been removed. Thus, the
number of articles has been reduced to 51 articles.

Only 17 articles have been chosen for a detailed analysis,
which include the introduction of gamification in a real project
or a test project, or which analyse the impact of gamification
method on productivity and the response of participants to the
application of the method. Only open-access articles have been
studied.
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Fig. 2. Abstract classification by year.

The use of gamification in SD has recently been studied. The
first articles on this topic appeared only in 2011. The
classification of articles by year is demonstrated in Fig. 2. The
number of studies in the field of gamification increases each
year, and the gamification topic becomes interesting for more
and more researchers in the SD field.

This section further provides and discusses answers to the
five questions mentioned above concerning the use of
gamification.

A. Software Development Phases at which Gamification Is Used

Several project phases are defined in the SD, such as
definition of requirements, requirement analysis, design, coding
and testing [21].

Defining requirements includes the collection of
requirements from the client, requirement analysis, requirement
reviewing and, in the event of uncertainty, requirement
clarification and supplementation. The requirements are
documented for further transfer to the development [10], [22].
Gamification is used in requirement definition stage that helps
one find out more requirements and improve their quality.

Requirement
definition
14%
Project
Management
4%
Development
Testing 559,
27%

Fig. 3. Gamification at the project development phases.

The design involves designing a software project and
defining the system’s intrinsic properties. Coding is the direct
development of software that builds on the predefined
requirements and software design results. Gamification

motivates coders to make tasks, allows comparing results with
another team [23].

Testing is the software validation and verification, according
to certain criteria defined at the time of claim retrieval and
documented. Testing takes place after documentation, taking
into account system functional and non-functional
requirements. In the event of errors, the functionality is
redirected to the development in order to correct errors.
Gamification helps one test at a better quality and motivates
testers [19], [24].

In the identified articles, in 55 % of cases gamification has
been used at the development phase [5], [6], [11], [16], [25],
[26]. The testing phase takes the second place where the
majority concerns directly the automatic testing and testing
traceability improvement [11], [19], [24]. One article depicted
the use of gamification in the PM [10]. Classification of the
articles by the SD phase at which gamification is used is
illustrated in Fig. 3.

B. Gaming Techniques Used in Sofiware Development Projects
The game mechanics and game components are used to
gamify the process, so every use of gamification in real life is
different, and its impact on the process is also different.
The articles identified eight types with the use of game
components in gamification such as:
Levels [12], [18];
Leaderboards [12], [17], [20];
Badges [17], [18];
Achievements [11], [18], [27];
Challenges [13];
Feedback [6], [17], [20];
Points [9], [11], [28];
Roles [18], [16].

The popularity of game components is shown in Fig. 4.

Levels NN
Leaderboards GGG
Badges NN
Achievemens [
Challenges N
Feedback [
Points I—
Roles [N
0 5 10 15

Fig. 4. Use of game components.

Developers made a gamification tool in one case using
gamification mechanics that is a game world called DEV.rpg
[1], [11] which gives a real look and mechanics of the game to
a tool.
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C. Benefits of Methodology Use in Software Development
Projects

The use of the gamification technique contributes to the
improvement of productivity in working conditions, employee
motivation and interest in the work. In the articles [13], [18],
employee motivation was mentioned as a key to the benefits of
gamification.

At the stage of defining the requirements, there are
improvements such as an increase in the number of ideas, an
increase in motivation, an improvement in the quality of claims,
and an increase in creativity, which contribute to the
improvement of this process [22].

During the development phase, code quality improvements,
the number of processed applications, the smallest number of
errors, and the increase in the rate of error prevention have been
observed [23], [23]. Participants note the increase in motivation
by seeing the feedback about the work done, which in turn
allows evaluating productivity [17]. Playing also allows
learning from others by using some methodology that involves
evaluating other people’s work and transferring their work to
ratings [14].

At the testing phase, improvement in product quality, code
quality (automatic testing) and learning from others
(introducing story reviewing sessions) have been identified [8].

All participants of research described in [6], [9], [18], [22],
and [24] mentioned the best motivation to work, the opportunity
to track work progress, better communication among team
members, the consolidation of the team and the ability to view
their and colleagues’ achievements through the use of certain
game components, for example, leaderboards, badges or point
tables.

In general, the use of gamification positively influenced the
results of the work group in the development process as well as
the test group that imitated the development process.

D. Problems Encountered during the Implementation

of Gamification

The use of gamification in most cases does not cause
problems to users and does not make the process complicated,
in contrast to the standard process. Research [18] summarises
disadvantages of gamification — the existence of increased
stress and tension in the work process where gamification is
used. While working together, the working group felt tension
and stress, which in the long term could badly affect the
productivity of the whole team.

One of these problems is the implementation of gamification
in the project [18]. It is a very time-consuming process that
involves employee engagement, the ability to choose the right
tool and the ability to implement it during the process. Often,
standard tools are not selected, but specific solutions for a
particular process are difficult in terms of development and
implementation. Gamification before implementation requires
specific analysis, awareness of employees’ ability to
participate, proper tool selection, and time to adjust the
development process [1].

Research [12] describes that the team faced the impossibility
of introducing the tool into a real project, but could only

investigate the effects of gamification on the test group in the
short term (up to 5 months) by simulating the SD process and
usually working with 2 work groups. One of the groups worked
using the playing elements and the other worked without
gamification techniques, then the productivity, motivation and
other parameters of the two groups were compared [28].
Consequently, it can be stated that there is little research that
provides information on actual use of gamification.

E. Applications/Sofiware Tools Used for the Implementation
of Gamification Principles

Papers [13]-[28] describe how various tools were developed
or studies[5], [24]-[26] provide an insight into the prototypes.
Each tool was designed to perform specific tasks: scoring,
displaying leaderboards, etc. Some of the tools or their
prototypes were not used in the development projects, but they
were studied using the test team — students or other volunteers
who mimicked [6], [8], [9] and [29] the development process.
In this way, the impact of gamification on the team was
explored through experiments.

The use of standard tools, such as Jiraffe [30] plugin for Jira
or Get Badges [31] gamification application, was not found.

F. Summary of the Analysis

On the basis of the above-mentioned considerations, one can
conclude that gamification is currently used mainly at the
development phase of the project, i.e., coding and testing
phases. The most common gamification mechanisms are points,
achievements, winning tables and feedback links. Special
software is developed for every work process, where the most
difficult process is the introduction of the game tool into the
project and the willingness of the working group to change the
work process by adapting it to this tool. With the introduction
of the gamification into the working group, it increases the
employee motivation, improves productivity, shows the
progress of the participant’s work and the amount of work
compared to other members of the team.

V. OPEN QUESTIONS

The analysis has been performed on the use of gamification
in small work groups at some time during the period, with the
aim of retrieving feedback from the participants about the
impact of gamification on the work process. Specially
developed tools have been used, which in some cases have been
adapted to the characteristics of the participants. This has led to
a number of uncertainties that have not been discovered in the
literature review:

1. Long-term effects of gamification: In the reviewed
literature, gamification was used for a short working process of
up to 5 months. No examples have been found of the use of
gamification in the long term, and no research examined the
long-term effect of gamification on employees. It is assumed
that, in the long term, the use of gamification will lose
momentum and cease to have a positive impact on the
development process.

2. Gamification effects using standard tools. Several
standard tools have already been developed for the SD process.
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Standard tools can be modified for the required work process
and applied to the work team. Since no examples of standard
deployment have been found in the research, the issue of the
use of standardisation in SD projects remains open.

VI. CONCLUSION

The use of gamification in development projects is becoming
more and more popular, and many researchers have been
devoting special attention to the issue. The articles reviewed
within the framework of the research describe different
attempts to use gamification in SD projects, and the results
show that gamification helps motivate employees and improve
the quality and productivity of work.

Most often, gamification is used at the development phase,
which helps encourage developers and testers to do their work
better. The use of gamification not only facilitates work, but
also assists in learning, provides feedback on work done, and
helps compare work productivity over time.

The most common game components used in SD projects are
the points along with leaderboards that are comfortable to
import and produce successful results in the implementation of
the methodology. Existing components such as roles, tokens,
achievements, etc. also yield positive results in terms of
employee productivity but are difficult to use in the SD project
context.

When introducing the methodology of gamification in the
project, specially designed tools for specific purposes are used.
No research article brought the standard gamification tool to the
work group. The use of gamification in the SD project in the
short term (up to 5 months) produces successful results,
promotes employees, gives them the opportunity to learn and
make work achievements more transparent. The project teams
that used this methodology were satisfied with the results
achieved and would use this method or its modifications in the
future.

As mentioned in Section 5, some open questions are still left.
The future study could assess the gamification effects on the
working group in the long term, and reveal the tools that could
improve work process with gamification.

REFERENCES

[1] IR.Management Association, Ed., “Gamification,” 2015.
https://doi.org/10.4018/978-1-4666-8200-9

[2] “Wikipedia — Employee Motivation,” 2017. [Online]. Available:
https://en.wikipedia.org/wiki/Employee_motivation#Employee_participa
tion

[3] D. ASeriskis and R. DamaSeviCius, “Gamification Patterns for
Gamification Applications,” Procedia Computer Science, vol. 39,
pp. 83-90, 2014. https://doi.org/10.1016/j.procs.2014.11.013

[4] H.Debaro, P. Yselande, D. Wei and N. Aldy, Millenials in the workplace:
Positioning Companies for Future Success, p. 7,2013.

[5] G.Piedad Gasca-Hurtado, M. C. Gomez-Alvarez, M. Muiloz and J. Mejia,
Gamification Proposal for Defect Tracking in Software Development
Process. Springer, 2016.

[6] A. A.de Melo, M. Hinz, G. Scheibel, C. Diacui Medeiros Berkenbrock,
I. Gasparini and F. Baldo, “Version Control System Gamification:
A Proposal to Encourage the Engagement of Developers to Collaborate in
Software Projects,” Lecture Notes in Computer Science, pp. 550-558,2014.
https://doi.org/10.1007/978-3-319-07632-4 52

[71 A. Williams, Move Over, Millennials Here Comes Generation Z, 2015.

[8] J. Swacha, “Gamification in Enterprise Information Systems: What, Why
and How,” Proceedings of the 2016 Federated Conference on Computer
Science and Information Systems, vol. 8, pp. 12291233, Oct. 2016.
https://doi.org/10.15439/2016f460

[9] S. Arai, K. Sakamoto, H. Washizaki and Y. Fukazawa, “A Gamified Tool
for Motivating Developers to Remove Warnings of Bug Pattern Tools,”
2014 6th International Workshop on Empirical Software Engineering in
Practice, Nov. 2014.  https://doi.org/10.1109/iwesep.2014.17

[10] C. Ribeiro, C. Farinha, J. Pereira and M. Mira da Silva, “Gamifying
Requirement Elicitation: Practical Implications and Outcomes in
Improving Stakeholders Collaboration,” Entertainment Computing,
vol. 5, no. 4, p.335-345, Dec. 2014.
https://doi.org/10.1016/j.entcom.2014.04.002

[11] E. B. Passos, D. B. Medeiros, P. A. S. Neto and E. W. G. Clua, “Turning
Real-World Software Development into a Game,” 20!/ Brazilian
Symposium on Games and Digital Entertainment, Nov. 2011.
https://doi.org/10.1109/sbgames.2011.32

[12] T. Barik, E. Murphy-Hill and T. Zimmermann, “A Perspective on
Blending Programming Environments and Games: Beyond Points,
Badges, and Leaderboards,” 2016 IEEE Symposium on Visual Languages
and Human-Centric Computing (VL/HCC), Sep. 2016.
https://doi.org/10.1109/vlhcc.2016.7739676

[13] R. M. Parizi, “On the Gamification of Human-Centric Traceability Tasks
in Software Testing and Coding,” 2016 IEEE [4th International
Conference on Software Engineering Research, Management and
Applications (SERA), Jun. 2016.
https://doi.org/10.1109/sera.2016.7516146

[14] M. Herger, “Enterprise gamification — Sustainabillity examples,”
Huffington Post, 2011.

[15] B. West, C. Borril and K. Unsworth, “Work team effectivness in
organizations,” International Review of Industrial and Organizational
Psychology, pp. 1-48, 1998.

[16] S. Deterding, D. Dixon, R. Khaled and L. Nacke, “From game design
elements to gamefulness: defining “gamification”,” MindTrek, pp. 9-15,
2011. https://doi.org/10.1145/2181037.2181040

[17] E. Orta and M. Ruiz, “A Simulation and Gamification Approach for IT
Service Management Improvement,” Software Process Improvement and
Capability Determination, pp. 84-97, 2016.
https://doi.org/10.1007/978-3-319-38980-6_7

[18] E. Herranz, R. Colomo-Palacios and A. de Amescua Seco “Gamiware:
A Gamification Platform for Software Process Improvement,” Systems,
Software and Services Process Improvement, pp. 127-139, 2015.
https://doi.org/10.1007/978-3-319-24647-5_11

[19] M. V. Méntyld and K. Smolander “Gamification of Software Testing —
An MLR”. Lecture Notes in Computer Science, pp. 611-614, 2016
https://doi.org/10.1007/978-3-319-49094-6_46

[20] L. Singer and K. Schneider, “It was a Bit of a Race: Gamification of
Version Control,” 2012 Second International Workshop on Games and
Software  Engineering: Realizing User Engagement with Game
Engineering Techniques (GAS), Jun. 2012.
https://doi.org/10.1109/gas.2012.6225927 .

[21] G. Vulfs, V. Minkevi¢a and B. Rajecka, Ievads projektu vadiba, Riga:
Rigas Tehniskas universitates, 2008.

[22] B. S. Kumar and I. Krishnamurthi, “Improving User Participation in
Requirement Elicitation and Analysis by Applying Gamification Using
Architect’s Use Case Diagram,” Smart Innovation, Systems and
Technologies, pp. 471-482, 2016.
https://doi.org/10.1007/978-3-319-30348-2_39

[23] B. Biegel, F. Beck, B. Lesch and S. Diehl, “Code Tagging as a Social
Game,” 2014 IEEE International Conference on Software Maintenance
and Evolution, Sep. 2014. https://doi.org/10.1109/icsme.2014.64

[24] J. M. Rojas and G. Fraser, “Code Defenders: A Mutation Testing Game,”
2016 IEEE Ninth International Conference on Software Testing,
Verification and Validation Workshops (ICSTW), Apr. 2016.
https://doi.org/10.1109/icstw.2016.43

[25] N. Unkelos-Shpigel and 1. Hadar, “Gamifying Software Engineering
Tasks Based on Cognitive Principles: The Case of Code Review,” 2015
IEEE/ACM 8th International Workshop on Cooperative and Human
Aspects of Software Engineering, May 2015.
https://doi.org/10.1109/chase.2015.21

[26] R. Meimandi Parizi, A. Kasem and A. Abdullah, “Towards Gamification
in Software Traceability: Between Test and Code Artifacts,” Proceedings
of the 10th International Conference on Software Engineering and
Applications, 2015. https://doi.org/10.5220/0005555503930400

62



Information Technology and Management Science

2017/20

[27] T.Owen, “Should You Run Your Business Like a Game?” Venture beat,
2010.

[28] S. Butler and D. T. Ahmed, “Gamification to Engage and Motivate
Students to Achieve Computer Science Learning Goals,” 2016
International Conference on Computational Science and Computational
Intelligence (CSCI), Dec. 2016. https://doi.org/10.1109/csci.2016.0053

[29] W. Snipes, A. R. Nair and E. Murphy-Hill, “Experiences Gamifying

Developer Adoption of Practices and Tools,” Companion Proceedings of

the 36th International Conference on Sofiware Engineering — ICSE
Companion 2014, 2014. https://doi.org/10.1145/2591062.2591171
“Atlassian Marketplace,” 2017. [Online]. Available:
https://marketplace.atlassian.com/plugins/com.bugpotion.jiraffe/server/o
verview.

[31] “Getbagdes,” 2017. [Online]. Available: https://getbadges.io. [16.09. 2017].

[30

=

Valérija Platonova obtained a Bachelor of Science degree in Computer
Science and Information Technology from Riga Technical University in 2015.
She works as a System Analyst at Latvias Valsts Mezi. Research interests
include project management, system analysis, user experience.

Address: 1 Sétas Str., Riga, LV-1048, Latvia

E-mail: platoshka@inbox.lv

Solvita Berzisa holds a Doctoral Degree and is an Assistant Professor at the
Institute of Information Technology of Riga Technical University (Latvia). She
obtained her Dr. sc. ing. (2012), BSc (2005) and MSc (2007) degrees in
Computer Science and Information Technology from Riga Technical
University. Her main research fields are IT project management,
implementation and application of project management information systems, as
well as project data analytics, big data and data science. She also works as a
Team Lead at Accenture Latvia. She holds a PMP and CBAP certificates and
was awarded the IPMA Outstanding Research Contribution of a Young
Researcher 2013. She is a Member of PMI and Latvian National Project
Management Association.

Address: 1 Setas Str., Riga, LV-1048, Latvia

E-mail: Solvita.Berzisa@rtu.lv

63




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




