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Abstract

The aim of this paper is to present the implemériabf a new serious game called “SimGreen” to e the systemic programming of
environmental actions into a company. Today, theme numerous environmental methods and practiceslaged to allow companies
improving the way they try to decrease their enuinental impacts. But all the existing methods areimependent and it can be helpful to
consider all of them to make decision when manatfiegvay to answer environmental objectives foomany.

According to a cartography of environmental actjowkich is a research result of a project namedveogence” funded by the French
national research agency, we encourage the pamicpduring the game to map all the possible enwiemtal trajectories to answer an
environmental objective. Then, we ask them to idietite most suitable environmental solutions defieg on a specified context taking into
account the different resources or competenci@iseértompany.

This serious game has been experimented in 8 ssssibe main feedback demonstrated that this seigame provides a joyful game to
support the learning about systemic environmentalgration.

© 2015 The Authors. Published by Elsevier B.V.
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1. Introduction (network of informational and decisional flows).
In order to answer this new problem, a French natio

In order to improve the environmental performanéeao research project, “ANR-Convergence”, was launchksl.a
product or a company, numerous methods and toole ha part of this research project, a systemic cartdgrapf
been developed [1] [2] [3] [4] [5]. Neverthelessetrequired  environmental activities has been proposed. Thi®geaphy
competences and resources of each method are neverovides a systemic network of the informationatidenal
uniform. Several operational conditions, such asdbrporate  flow between different environmental activities dading on
strategic definitions, the availability of finantieesources, the analysis about more than 300 existing envirattai¢ools
the knowledge situation and the duration of methodsand industrial practices. This cartography colldcté6
application, directly affect the suitable methodslection.  environmental topics, which include 20 topics for
Meanwhile, in practice, the company needs to deith w organization (i.e. the environmental managementsysand
several strategic objectives and launch severate#leco the supplier management etc.) and 26 for produet the
activities at the same time [6]. But each environtae product’s life cycle analysis and the design focymding,
method is not independent. Due to the operatioath @nd etc.). Depending on a depth analysis of the opmrali
the related knowledge could be shared and inherisgd process of existing methods, a working procesd withain
implementable method affects the dynamic operationaof environmental actions is proposed for each emwirental
context when selecting another parallel method §4.it's  topic. The first version of this cartography inahsd 122
necessary to set up a systemic approach to sunemtirz  typical environmental actions. Meanwhile, there amere
existing environmental activities and their relasbips than 400 arrows to present the interactions andsideal
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Fig. 1 The proposed systemic cartography of enwi@mtal actions (extract)

The first left column lists the environmental t@pi€he right part represents
the operational actions chain for each topic (ie tteme line). The release of
last action in the same line means the fulfillingrelated environmental

topic. The arrows indicate the informational flomdainteractions among

different actions. The previous action could drilie implementation of the

next one. Depending on these interactions, there several different

trajectories could be explored for answering a lasgttion (means an

environmental topic) [Zhang & Zwolinski, in procesg

Several experimentations into the industry demaiest
that this cartography might optimize the prograranping,
especially establishing a systemic view of the emmental
consideration. But, due to the large number of pseg
environmental actions and complex interactions féeelback
indicated that it's not easy to explain the dethile
relationships among different actions and to prewadglobal
point of view about the relationship. Meanwhileg fieedback
required also a simple and direct manner to indit®iw this
cartography treats the objectives within dynamicpocate
context. So facing the growing number of existingthods
and the collaboration between them, there is a cteallenge
to be treated: how to create a simple manner tonoge the
comprehension of this systemic network.

So in this paper, depending on the scientific figdi of
“Convergence” project, we focus on the design ahd t
implementation of a joyful serious game, named Siee®, to
encourage the participant to set up a systemict mdiniew
about the environmental integration. A serious gaime
defined as “a learning tool that incorporates gamehnology
for the purpose of achieving learning objectivethea than
pure entertainment” [8], [9], [10].

2. Key points about serious game design

Learning and education via the play is the mairecibje
of serious game. In order to provide a high le¥edducation,
Yusoff [8] summarized several perspectives for &oss
game: the “Educational” and the “Psychology” pecspe.

Yusoff [8] indicated that the serious game shouwlgp®rt
the knowledge transfer and the creation of a gedationship
between the teacher and learner. Firstly, the otsitef the
serious game should be carefully designed accortindpe
nature of serious topics [12]. Meanwhile, Parask§i/g)]
presented that repeated reinforcement of the setwmpics is
necessary to encourage the learner to match thesctor

direction. Additional, Dieleman [13] summarized tthie

game rules need to allow the learner to obtain kedge by

his own actions; and to allow the learner to callate and
negotiate in acquiring new knowledge when theyrsawith
other colleagues.

According to the definition of Yusoff [8], this pslyology
perspective focuses on the attraction of the sergame. In
fact, there are two inverse points to be treatethaving the
negative emotions and encourage the positive valbes
contribute the success of the game. Additionallysff [8]
summarized several issues that should be hightighte

Firstly, the learners, specially, the academic estisl are
not neither the master of the game, nor the seromsents
[13]. So the win’s knacks of the serious game cadt be
designed too difficult to be found. This bad desigaults in
learner “losing heavily, becoming frustrated, remiag
ignorant of what went wrong, unsure how to playlearn,
finally this leads them giving up on the whole gdme
Secondly, the funny is important. But the funnynist a
unique element of the serious game. The game dekigmd
ensure the learner could find out the serious tomad
receive the related abilities or knowledge. Thirdlye game
design needs to demonstrate the received knowleaige
skills are meaningful or usable. With the runnirighee game,
a great design of game rules allows the learngato a win
for part of challenges in next level or step byngsihese new
abilities and knowledge. This sense of achievenmntid
encourage the learner to continuously play this egam
Fourthly, Yusoff [8] indicated that today, in thercent world,
because of the existing of so many different omtjoit's
difficult to judge what is right or wrong, espetyalwhen we
teach the new concepts and principles. The scientif
hypothesis and the limits of research sometime rgémehe
disagreement. So the out comings of the game areamo
arbitrary imposition of this predefined contents hecessary
to provide some proofs to measure how well theydaiag
something right [13].

Finally, to resume, the design of serious game sided
consider these following points:

- The educational objective should be considered lksya
element of the serious game. The game design reeed t
clarify the purpose and the main objectives, sushhe
targeted contents and the new knowledge about semwe
conceptions [16], [8] and [13]

- The activities and the processing design need teertize
learner feel more motivated and interested into the
targeted contents [16].

- It's necessary to create the positive relationdfépveen
the playing success and the targeted contents or
knowledge. Firstly, the targeted contents and kedgt
should be easier found out. Sometimes, the gambtroiy
designed to generate some playing fails due tdaitie of
targeted contents or knowledge. But in next stée, t
learner might immediately resolve these fails bipngishe
obtained new knowledge [15]

- During the play, the game doesn’t judge if eachigiec is
correct or wrong. Ideally, the game rules encourdige
learner to find out the advantage and make a judgime
themselves.
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- The final achievement need to be measureable wejifd
the serious game achieves all predefined objectives

3. Concepts of gamerules

According to these above 5 key points, a seriousega

out the solutions for treating them.

For each topic, a scenario card is prepared. Tarsl c
(presented as below figure 3, 4 and 5) illustralepotential
solutions for fulfilling this topic. Each solutiomequires
fulfiling a chain of actions that are registeredto the
environmental cartography. Once the company unlogks

which is named “SimGreen”, has been developed. Theaopic (pay 3 resources to select a topic to be YJjahe game

“SimGreen”, similar with the famous video game “Slity”

and “The Sims”, means that this is a simulative gamhich
provides a virtual context to plan a series of emvinental
activities.

The purposes of this serious game is to presentva n
conception to learner that “At the beginning of rplang
stage, a systemic view of the potential solutionsl &he
summary of related required resources could opénile
decisional process about the integration of tharenmental
activities”. According to the previous statementgme
systemic considerations need to be representedhatgame:

- Do the actual competences and implemented actmuld ¢
contribute to the new needs? If yes, how to usmthe

- How to decide the most suitable solution from all
possibilities? And which indicator might be consetéto
make the decision?

- Is there an optimized solution that could be impeatad
to answer multiple environmental topics?

3.1.“SimGreen” Game Rules

The “SimGreen” is designed as a collaborative gdiye
multiple players. All players are regrouped to sment
several “companies”. There is the competitive retethip
between them to gain the final award - “Greenesnany”.
For animating the playing process, for each compthegre is
a “Game Master” who presents the rules, and pitbts
rundown of this game.

In reality, the environmental success of a compeayld
be evaluated by different manners. But in this gathe
definition of the “Greenest Company” is simplifiexs the
company which integrates the maximum number
environmental topicsHypothesis 1). So in order to obtain
this award, each company needs to implement theénmogax
number of environmental topics within 10 rounds;heeound
1 year. These topics cover
environmental related aspects which include the &fcle
analysis, the carbon footprint and
management, etc.

Table 1. Environmental topics need to be done gextr

o1 Improvement of product-oriented life cycle pemiance
02 Utilization of recycled materials in new product

05 Responsibility of WEEE directive

06 Green supply chain management

08 Carbon footprint calculation

010 Environmental management system

Each company is defined as it doesn’t have any ledye
to resolve the required environmental topics. Sodbmpany
needs to pay some “operational sources” to anadyzefind

master provides a related scenario card to fincathytossible
solutions to answer it.

Meanwhile, some “operational sources” are requieed
realize all required actions. In real case, thelémgntation
requires different resources, such as the knowletthgetime
and the financial support, etc. But in order to ify the
game rules, these different types are unified as“timit of
operational sources” Hypothesis 2). The multiple units
required by an action represent the different cexipt for
implementation..

For representing the dynamicity of the resourcethat
beginning of each round, the company needs to thce
identify how many resources are available in thlaary These
resources are used for buying the scenarios cadl an
implementing the selected solution (actions in agmdphy).
The company has also the right to unlock multiple
environmental topics in a round, if it has enougsource.

Meanwhile, a completed environmental cartography is
provided to each company to note the fulfilled @asi and
highlight them. Due to the different applicativentiins and
the human resources, in real case, it's not absdtae to re-
use the actions that have been done. But in odsintplify
the game, in this version, it presumes that the paomy
doesn't need to pay any more resources to reusse the
implemented actionsHypothesis 3). This definition ensures
that the company could profit the results from thésting
achievements to simplify the new environmental
implementation.

It's necessary to mention that all environmentdlitsons
explored are considered as the equivalent solutifims
answering objective topicHfpothesis 4). The operational

ofisks lied with thus solution (in real, this sotui might not

realizable) and the finale influence on marketimg aot
considered into the selection.

some hot-points 0f3.2.“EVENT” and “Chances” cards

the environmienta Additionally, in order to present the influencesrt the

external emergent requirements and the interngbocate
changes, the “EVENT” and “Chances” card have been
defined.

“EVENT” cards are to represent some new emergent
requirements for all companies. These requiremasks all
company to treat some new environmental topics whave
not yet been planned into table 1, such as theresrfwent of
new directives.

Meanwhile, the “Chances” cards represent the iatern
corporate changes. These changes might includen¢he
exigencies from main customers, the change of human
resources (the entrance or retire of environmestpbert, for
example) or the financial crisis of company, etctHis game,
these influences are presented as the modificétiorease or
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reduce) of the quantity of “operational resources”.
3.3.Rundown of “SimGreen”

Finally, a rundown of this serious game is presérnte
table below. This rundown includes the roles ofheactor
and the playing process of 10 rounds.

Table 2: Rundown of “SimGreen” game

1. Players are regrouped as several companies

2. At the beginning of each year (round), the plajeows both
dices and gets the number of useable resourcesvihéa,
the players pick out one “EVENT” and one “Chanceafdc
These cards require some urgent new topics andfynibai
units of resources.

3. From the list, players select one or multiple emwmental
topics to be done and the game master provides them
related scenario map and card which summary thsilgeg
solution for this topic

4. Players analyze these solutions and identify aablgtone
according to its context (urgent topics, numbereasfource,
the found shortest way by combining the implemented
actions of other topics have been done)

5. Players mark the selected solutions (the actioingloan the
cartography. This highlight might simplify the reusf them
for following topics

Repeat step?2 to stepb till all topics have been done

4. Implementation of game and discussion of feedback

In order to test the concept of this serious game its
applicability for optimizing the comprehension abahe
systemic environmental integration, 8 sessionsxpéements
have been organized.

Firstly, 3 sessions have been organized with enwiental
experts to validate the contents and the mechanisihis
game design. On 14 January 2013, this game wasrjees
during a seminar of G-SCOP laboratory. Twenty ddien
researches about environmental management, ecgrdasd
optimization of production process participatedointhis
session. On 7 November, 2013, this game was expetéad
with three environmental experts from IFTH (Frefaxtile
and Apparel Institute). The objective of this sesswas to
validate the pertinence of all proposed contentsrfdustrial
domain. On 4 April, 2014, this game was organized &
French National Scientific Conference: GDR 2014Patis.
18 scientific researchers participated into thissge during 2
hours to validate the contents and game rules.

Next, in order to demonstrate if the game desigghmi
provide a joyful way to transfer the educationgbimation
to beginners, there are almost 40 students of mdstgee of
Grenoble-INP (French national institute of polykaology in
Grenoble) have been organized for four sessions.

Lastly, on 11 April, 2014, this serious game wasspnted
to 15 industrial companies and consulting cabindise
principal purpose was to test if this game desiguld also
answer the actual industrial needs. The feedbawh fthe
industries demonstrated that:

- The research of the convergence project demondttiast
the systemic view about the interactions amongeckfit

environmental actions might optimize the decisioh o

suitable program. The “SimGreen” provides a possibl
tool to exercise how this systemic view works. Byst
game, the industries found out how to use the
environmental cartography and the scenario cards to
explore, evaluate, rank and manage the potentiatisos.
The game rules encourage the player to find out the
common way to treat the multi-topics. Meanwhileg th
players learned how to consider the needs from the
following topics to select the solution of actuapic.

- The simplification of the real situation allows the
participants easily understand the rules, and theuns on
the method to win: analyze and profit the relatfops
between actions to optimize the solution (reduce th
action’s numbers)

- With the description of game master, the playercategd
that they have a lesson about what details of &zuh is.
And the scenario cards bring a first impressionuatibe
potential solutions (action chain) for real envimmental
needs. With these supports, the players might ldaam
in just a few minutes.

- The environmental managers are interesting in@aime.
They would like to integrate it into their corpagdtaining
package.

4.1.SimGreen ensures and encourages the players tofind
different suitable solutions to answer multipleitsp

Generally, from the feedback of eight sessionspthgers
pointed out that the “SimGreen” provides a simpiel tto
explain the interactions between different potérgautions.
Due to these interactions, the player might seagystemic
view to treat the multiple topics under differerndeoational
context (the dynamic topic combination or the dyitammits
of available resource, etc.). In order to evalthte impact,
during these eight sessions, the authors recordesty e
decision made by each person for each topic. Andowad
out even for a same topic, the different conteltsgs lead
to the different choices. Meanwhile, the authororded also
the time required for each decision. The resultécated that
the combination of different scenarios cards cagmpstt the
player to find out an efficient solution to answeulti-topics
in a very short time (15 minutes maximum for a dieci). An
example was observed directly during the first isesand is
descried as follow:. In the fourth round, the compdA”
needed to finish the topic: “environmental manageme
system” [14]. According to the scenarios cards, esalv
potential branches could be selected (details ptedeas
below Figure 3).
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Meanwhile, the “EVENT” card required to provide an
“environmental review of actual production processiid its
“Changes” card indicated that “the marketing regsiiran
environmental declaration” for the customers.

According to three scenarios maps, the player foouid
that “the classic environmental management systeould
directly answer three topics within the minimumaeces.
Firstly, this solution provides a review of actyabduction
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It's interested to notice that although in this mdu the

company B could not profit the actions that haverbdone;
these implemented actions are also usable for skaste

round. With the support of existing process-oridrit€A, the

company B selected “to make some process-improvémen
for contributing to the product-oriented LCA impeent.

But on the other side, without this experience,abmpany A

process which can answer both the needs from “EVENT selected the classic solution for product’'s LCA ioy@ment.

secondly, the results of these activities can legiated into

The following summary indicates that the dynamic

the product's environmental declaration, becausey an Selections generate the different implementingltesu

contribution at this phase affects the final resolt product’s
life cycle analysis.

Objective 10

Environmental management system

Scenario 1
Environmental management system
(From Acllion 11.5)

Life cycle environmental
improvement
©.7)

V—;\

analysis
08)

The requirements of |
declarationare
consideredasthe — =
references ofthe | g
mprovement | ( :
\\ . 0.10) _d ©0.3) (0.8)

 Process Evaluation\ | Productoiened AT | productorented LCA _ Process

) impactsrequiement  (0.g) | requirement  requirement
_/ (0420r0.390r0.38) | ©300r0340r0.38) (05

/" Classictechnicalanalysis "\ Costanalysisof o

\_ requirement
N 2

v

An action - “Environmental review

for each process and post planning™
isrequired by “EVENT" card

Fig. 4. Choice of company A to answer three topiche same time

On the other side, the author observed that inipuev
phase, another company “B” has implemented envieoriat
management via the approach of “Life cycle analybig
secondary data. So the actual achievement cousdipport
the EVENT card. Finally, this company B realizedifferent
solution: “Process-oriented LCA” plus “productiomopess
review” which needs 2 supplementary operationabueses.
The real environmental data of the production caddainly
help to validate and update the definition of LCA.

Table 3: The summary about the playing resultsse#ssion of “SimGreen”

It realizes a classic environmental managemenesyst
(such as ISO 14001) to manage the production pso
For this company, the environmental declaratjon
focuses on the improvement into production phase.
Meanwhile, it realizes the classic LCA for product.

Company A:

It realizes the process-oriented LCA to manage |the
production process. An environmental review of each
sub-process provides the primary data
Meanwhile, it profits the implemented works for
process-oriented to realize the product-orientedA LIC
(the improvement of product depending on the
requirements of process improvement), and finalig,

Company B:

environmental declaration

This example demonstrated that the cartographyigesv
several solutions to realize the environmental depiThe
company can find out a particular solution accagdia its
context (In this game, the context is presentethasiumber
of available resources and the actions that haea lbene).
Meanwhile, each new selection might also dynamjcall
influence the next implementation. So finally, thekfferent
selections for each environmental topic lead to diggamic
results of implementation.

4.2.SimGreen improves a global review about the paénti
contributions from existing environmental practicde
integrate new programs

In order to notice the actions realised, some cpéors are
provided to highlight them on the cartography. Thighlight
might simplify the reuse of these implemented axtitor all
following required topics. The game rule, the limit
resource, encourage the players to reuse thenedocing the
operational cost. Imaging the previous exampleeitisn 5.1,
if “company A” has implemented the “classic envinoental
management by considering technical improvementiemw



6 Author name / Procedia CIRP 00 (2015) 000—-000

the new “EVENT” requires an “actual process revigttie
achieved environmental data could be directly pedfi The

“Chances” cards system provide the mandatory oppitig¢s
to treat multiple topics at the same time and modife

second example was observed also during the idternajuantity of available resources. In order to vabddhe

seminar of G-SCOP laboratory. The above noticeanftany
B” realized the “management system” via “proceserded
life cycle analysis”. So when it faced the probldor
“environmental efficiency (LCA+LCC)” of product, ¢hpre-
implemented process-oriented LCA can be directlgduto
prepare the reference of cost consideration. $astdifferent
with the standard solution: answer the “environraént
efficiency” of product via the “improvement of
manufacturing process”, not via the classic produdgtA.

This expertise and the examples demonstrated teat t
coupling of the solutions assures also profiting #xisting
environmental practices to integrate new programs.

4.3.SimGreen ensures the positive relationship betweeme
success and the targeted educational contents

As the scientific findings of “convergence” projec¢he
author presumes that the systemic view of all pakn
solutions could optimize the environmental inteigratwvithin
the dynamic operational conditions. This hypothesss
considered as the principal purpose of this sergame. The
previous discussion demonstrated that the gameandethe
cartography ensure the possibilities of selectimg suitable
solution by considering the limit of operationalsoerces.
And then, step by step, this serious game triesetoup the
positive relationship between the playing succesd this
main purpose.

pertinence of the proposed contents, 8 sessiottkeoflame
have been realized with environmental experts, stral
companies and several master degree students. Whth
numerous discussions about the action chains oh eac
environmental topic, the environmental experts ptb¥hat
the game design could correctly support the paditis to
take a more systemic view about the potential snist
When participant faces multiple environmental tspat the
same time, this serious game ensures the exploratioa
suitable common solution with minimum consumptioh o
operational resources. Meanwhile, the implementettbras
and concerned knowledge are directly displayed loa t
cartography which ensures profiting them to furtheduce
the cost. Meanwhile, as a serious game, the cotiveetjame
rules and the real feedback demonstrated thataime glesign
encourages the players to autonomously find out the
educational targets into a joyful way and the gamles
continuously repeat and strengthen the benefithese new
purposes.
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Starting from the second round, the players need tand IFTH).

consider the existing implemented action to redheecost of
new integration. Once they find out this relatidpsithey can
directly gain the advantage (reuse is free), aedgdme rule
enforces nine times to strengthen this rule. Théiced

player’'s decision of each environmental topic destated
also this achievement. The examples in sectionabd. 5.2
describe this achievement. Meanwhile, starting ftbethird

round, the integration of “EVENT” and “chance” cardrings
the mandatory consideration about the treatmemhufiple

topics. Based on the modified resources, the ptalyave the
opportunities to find out that common solution &ttbr than
two independent solutions. Meanwhile, they needaiosider
also the modification of suitable solution accogdito any
change.

5. Conclusion

References

[01]Baumann H., Boons F., Bragd A., “Mapping the greproduct
development field: engineering, policy and busingegspectives”,
Journal of Cleaner Production, Volume 10, Issu20B2, pages 409-425

[02]Brezet J.C., Van hemel C.,“Ecodesign — A promisaggproach to
sustainable production and consumption”, UNEP, éshitNations
Publication, USA, 1997

[03]Unger N., Schneider F., Salhofer St.,"A review afo-elesign and
environmental assessment tools and their apprepeas for electrical
and electronic equipment”, Industrial Ecology, Mfoke 5, Number 1-2,
2008, pages 13 — 29

[04]Siegenthaler C.P., Braunschwig A., Oetterli G., téurS., “LCA
Software Guide 2005 — Market Overview — softwaretas”, OBU,
ISBN: 3-908233-29-1, Zurich, 2005

[05]Hallstedt S., Ny H., Robért KH, Broman G., “An apach to assessing
sustainability integration in strategic decisionsteyns for product
development”, Journal of Cleaner Production, Volutelssue 8, 2010,
pages 703-712

A serious game, named SimGreen, was developed tme]zhang F., Zwolinski P, “Optimized navigation systdor eco-design

optimize the training about the systemic environtakn
integration. The principle purpose of this gaméipush the
player to identify a suitable solution by considgrimultiple
dynamic topics and the limit of operational res@gtcSo ten
normal environmental topics have been selectedtmdame
requires the players to realize them in 10 rounidb some
constraints of resources. In order to simplify th@me, the
different types of operational resources have bregnouped
in a unique type and the different company strategeds are
ignored in this game. Meanwhile, the “EVENT” and

management”, 12e Colloque National AIP PRIMECA,Ment Dore 29
March - 01 April, 2011

[07]Zhang F., et al., “Toward a systemic navigatiormfneork to integrate
sustainable development into the company”, Jourafl Cleaner
Production, Volume 54, 1 September 2013, Page<2189-

[08] Yussof A., “A conceptual framework for serious gamand its
validation”, University of Southampton, School ofle&ronics and
Computer Science, Doctoral Thesis, October 2010

[09]Wouter P. et al., “Interactivity in video-based retsd, Educational
Psychology Review, Volume 19, 2007, pages 327-342

[10]Pourabdollahian B. et al., “Serious games in masiufang education:
evaluation of leaners’ engagement”, Volume 15, 2@hges 256-265



Author name / Procedia CIRP 00 (2015) 000—-000 7

[11]Paraskeva, F., Mysirlaki, S., and Papagianni, Aultidlayer online
games as educational tools: Facing new challengedearning”,
Computers and Education, Volume 54, Issue 2, 2Ba@es 498-505

[12]Gilbert, L. and Gale, V., “Front-end analysis. In Rikowski (Ed.),
Principle of E-Learning Systems Engineering”, OgforChandos
Publishing, 2008, Pages 77-10

[13]Dieleman H., and Huisingh D., “Games by which tarteand teach
about sustainable development: exploring the relewaof games and
experiential learning for sustainability”, Journafl cleaner production,
Volume 14, 2006, Pages 837-847

[14]1SO, International standard — “ISO 14001: Environtaé management
systems - Requirements with guidance for use, Hatenal
Organization for Standardization”, 2004

[15]Poplin A., “Playful public participation in urbargmning: a case study
for online serious games”, Journal of computersjrenment and urban
systems, Volume 36, 2012, Pages 195-206

[16]Orland B., et al., “Saving energy in an office eoaiment: A serious
game intervention”, Journal of energy and buildikglume 74, 2014,
Pages 43-52



