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Abstract

The Netherlands have tried very hard to increas@g tenewable energy sources (RES) shares tol filiél European
Union target in 2050. However, RES performancenditishow the expected result as the performandindddn 2009
producing even wider gap compare to the target.Outeh government’s tried to incorporate all instesl stakeholders
by forming the Dutch energy transition task forevertheless, the task force’s result is also hotng a desirable
trend. Key reasons behind the Dutch low RES perdmee are the lack of shared understanding andiymosittitude
toward RES development among interested actorss Tésearch uses a role-playing game to increasedsha
understanding and positive attitude within the extdhe game set players in a competing role agdhernment, an
energy company and the end user. Players were ¢giveability to make decisions on their respectivea. A pilot
study was then conducted to measure the effecthgeniethe game. The pilot study showed the gameased actor’'s
individual understanding and shared understandifayeover, it also showed that the game increases’sgositive
attitude toward RES development in the Netherlands.

Abstrak

Meningkatkan Penerimaan Transisi Energi Terbarukan: Pendekatan Simulasi Permainan pada Situasi Multi-
Aktor di Belanda. Belanda telah berusaha sangat keras untuk metkagk sumber energi terbarukan (RES) untuk
memenuhi target Uni Eropa pada tahun 2050. Naminerjk RES tidak menunjukkan hasil yang diharapkarena
kinerja menurun pada tahun 2009, yang kemudian rededyar jarak dari target. Pemerintah Belanda telahcoba
untuk menggabungkan semua pemangku kepentingaraengmbentuk gugus tugas transisi energi BelandauN
demikian, hasil satuan tugas juga tidak menunjukken yang diinginkan. Alasan utama di balik kianeRES yang
rendah di Belanda adalah kurangnya pemahaman bedamsikap positif terhadap pengembangan REStaisapara
pemangku kepentingan. Penelitian ini menggunakamaieanrole-playing untuk meningkatkan pemahaman bersama
dan sikap positif pada aktor. Permainan ini mekgaipara pemain bersaing dengan satu sama laigaqi®merintah,
perusahaan energi, dan pengguna akhir. Pemain depabuat keputusan pada daerah masing-masing. Isehudi
percontohan kemudian dilakukan untuk mengukur efiéké permainan. Studi percontohan memperlihatkahwa
pemahaman individual dan pemahaman bersama pamana&hingkat. Selain itu, studi ini juga memperikzan bahwa
permainan meningkatkan sikap positif aktor terhgolamgembangan RES di Belanda.

Keywords: attitude, energy transition, shared understanding, simulation gaming

1. Introduction to support future economic growth. Therefore, they
consider shifting the current energy regime to more
The growing concern in extensive energy use has reliable alternatives, namely using renewable gnerg
become a popular topic both in the academia anidypol  sources (RES). RES provide economic, environmental
makers’ area. Policy makers believe that the irsinga and energy independence incentives for adoptingtdes
rate of energy usage might harm the national bualget [1,2]. Additionally, the acceleration of increasing
reduce the national performance on environment interest on moving from conventional energy soutoces
conservation, and current energy regime is tooalhest RES is also coming from fear factors on geopolitica
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104 Sutrisno, et al.

changes in big oil producer nations and environalent
challenges derived from consequences in physicdl an
chemical usage of current energy options [3].

The 1997 Kyoto Protocol produced in the United
Nations Framework Convention on Climate Change was
considered as the kickoff point in the promotiorR&S.
Since then, the European Union (EU) has been wgrkin
towards a RES supply equivalent to 12% of the total
EU's final energy consumption by 2010 [4]. Additdii,
European countries within the EU areas today preduc
111% more energy coming from renewable energy than
in 1990, making the EU the leader of RES develogmen
[5]- This fact proves that the EU is applying effee
regulations to support renewable energy initiatiads

The EU translates energy principle consensus into a
energy roadmap which assigns legally binding tar¢eet
individual member states. The objectives of EU-gger
roadmap 2050, as it is called, are to reach 80%ctih

in greenhouse gasses (GHG) below 1990 levels b§ 205
across the EU members and to create an energyrsyste
that delivers the same service level today. Thanag
the EU members must conduct a full transition tew
energy system in the way energy is used and inviye

it is produced [6]. This requires a transformatzmmoss

all energy related emitting sectors, moving capitéb
new more sustainable sectors. However, one of B R
development obstacles lies in the cost of its ahiti
installation. The EU member governments have treed
stimulate RES development investment by providing
several schemes such as feed-in tariffs and mamg mo
in order to make it more financially attractive tha

As one of the EU members and aligned with the
national interest, the Netherlands also particgpadte
supporting the EU directive on renewable energye Th
Dutch government also ratified these EU-directiires
the form of a National Renewable Energy Action Plan
(NREAP) [7]. NREAP opens new opportunities for the
Dutch RES performance as it integrates RES developm
in the EU area. The updates serve as a highly irapor
addition since the nature of the Dutch energy ntarke
itself will be changing due to market size expansiod
other new socioeconomic implications [8,9]. The dut
energy agency predicts that if the NREAP policy on
accelerating renewable energy usage is carriedtiogit,
share of renewable energy will increase from 4%
currently to 8% in 2020. Although this is a strong
increase, it is not enough to achieve the Europaa@et

of 14% by 2020 [3].

The Dutch government has experimented with differen
approaches both in terms of policy instruments i&nd
terms of the focus of the policy (demand vs. supply
Despite all the good effort from the Dutch governme
the Dutch RES shares is still lagging behind exgubct
rates. The result of the policy measure does nowsh
the expected result. Figure 1 shows the RES dewelnp
over time in. The green line visualizes how thetays
will develop after the introduction of NREAP.

The discourse and debate on the RES energy market
also bring out some notable remarks on how the IDutc
energy transition plan toward RES meets the conokpt
triple bottom line, in which transition to RES slabu
benefit Dutch economic, environmental, and social

conventional energy. Such measures might increase performance. In this case, the government is wedira
pressures on the national budget and creates athat there are three main groups attracted to RES

governmental dependency on RES. Especially during
the European financial crisis, governmental finahci
support to RES might have to be reviewed.

[EERTE
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Usual Development
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Figure 1. Dutch Renewable Shar e Performance (BAU Scenario Developed from CBS Data)
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Improving Renewable Energy Transition Acceptance 105

Three big interest groups on the Dutch energy ttians
plan are the Dutch government, the Dutch energy
companies, and the citizen as the end user for any
energy products. These interest groups are the main
actors on the Dutch energy transition issue.

Having their own interest, these actors resemble a
unique interaction on the energy roadmap issue. The
end user mostly will affect the demand side ofitthwle
energy system, mostly based on the attractivenéss o
energy price compared to their income, while thergn
company affects the supply side mainly based on
financial profitability. Therefore, the energy coames
prefer to have a high energy price to maximizerthei
profitability. On the other hand, the end user @=sia
minimum energy price. Such interaction creates a
competing interest between two parties. The Dutch
government has tried to bridge differences betwaden
actors by forming a task force. This task forca f®rm

of an acknowledgment that such shared understanding
between actors is important. However, the RES task
force failed to deliver the expected result. Oneipalar
reason behind that result is the inability of thektforce

in creating shared understanding that the goverhimsen

a reliable and committed partner on the RES
development policy to all other interested stakeérd.

The Dutch Energy agency reports argued that theorea
behind low RES performance was the side effect of
having a low energy price. As the energy price eesed
compared to preceding years, and the householdni@co
remained at the same level, the energy consumption
rose to a level where short term measures of adding
conventional energy needed to fill in the gap ofrgy
supply and demand. However, Shell report impliett th
the government lack of incentives forced the energy
company to return conventional energy development
(Shell, 2012). Additionally, recent consumer satiion
survey shows that 83% of the Dutch people feel tiat
government must do more to achieve the RES target.

Clearly, all of the different opinions and positsoaf the
actors shown above make the RES development plan
harder to execute. Such disputes might play a dig r
behind the Dutch low RES performance. Several studi
also back up this hypothesis by underlining thé lat
shared understanding within the actors, which éskiy
problem of many RES development in the Netherlands
or all over the world [10].

Having every actor interact in a social settinghgsan
engaging platform might also improve opinion cobasi

in the society. This notion follows Ajzen’s theoof
planned behavior (TPB), which states that having a
supportive social norm will alter actor’'s behaviato

the expected direction [11]. Furthermore, a gaming
environment is a proven method to increase actor’s
individual understanding [11]. An expansion of a

Makara J. Technol.

traditional individual computer based game to dadlyc
interactive role-play game has also been provdmat@
effect on converging player's understanding. Tleisdmes

the research objective for this study, which idétermine

the effect of a knowledge exchange platform, palsdity

in the form of role-play simulation game, to insea
actor’s shared understanding and positive attitaderd
RES development in the Netherlands. Academically,
this study helps increasing the understanding ef th
effectiveness of a social role-playing simulaticeng

for converging shared understanding and improving a
positive attitude toward an issue. The presentarese
bridges some of the gaps in the society shared
understanding regarding the government RES plan by
proposing a knowledge exchange platform that may
lead to the converging of actor's understanding and
attitude. It also might increase understanding fof t
dynamics within the competing actors. This study,
currently, is the first to integrate learning path
effectiveness and attitude measurement.

2. Methods

The Dutch energy transition issue is a tricky ancked
situation. It is not a situation where the governte
could act as a single entity to force all interdstetors
to adopt the government initiatives. More than tlait
actors develop their own course of action, whiclghni
decrease the overall RES system performance. dslea
to a conception that the Dutch energy transitisnéas are
difficult topics to discuss for all interested sthblders.

A System Dynamics (SD) Model was developed to
visualize and untangle the current Dutch energiesys

SD is an approach to elaborate policy analysisudison

in a complex system which enables visual interastio
between variables in the system. Moreover, many SD
studies have been used in similar energy dynamics
discussion thus making SD a compelling approadieto
used on the energy policy discussion [12]. Next, a
discussion on actor’s perspectives and the notibn o
sociotechnical transition was included using intsgh
coming from the system dynamics model and the
literature. In the Netherlands, some of the stuftiegsed

on technological aspects of energy transition. [doee,
detailed discussion with transition management
perspectives [13] and sociotechnical multi-dimensio
analysis [10] are part of the vast interest of Ehéch
energy transition policy studies.

As the number of RES studies increases, the nuofber
methods and tools being used in the area alsoasese
Many scholars have also tried to visualize and ipted
the trend developing in the area, which have made
variety of tools appear at the scene. Nevertheligs,
focus of this research is actor interaction as game
players; therefore, the modeling method used is thi
research should be simple enough yet able to vigual

December 2015Vol. 19| No. 3
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the system with its interactions and feedbacks. By
visualizing policy feedbacks and creating a platfdor

the stakeholders to interact, it would be ablettotsa
deeper and more fruitful policy discussion.

SD has been proven to give a better understanding o
complex interactions among various factors [14]levhi
at the same time also providing the ability to link
observable patterns of behavior of a system in Ai-mu
scale point of views, both the systemic patterniartte
more detailed performance indicators. The methapolo
of SD builds on a feedback view of the world, meagni
that our decisions under certain goals alter theldvo
and subsequently lead to new decisions [12].

One of the very early SD studies about energy itians
was conducted by Sterman, and it showed the impiorta
notion of ‘competing resources’ between energyonsti
More importantly, the study also underlined the amtant
interaction of the energy sector with the economic
sector. We set out the simulations of energy ttams
from a complex socio-technical systems perspeetifg
which the traditional approaches may be problematic
SD interprets the systems in a microworld settimag t
contains feedback mechanism, time delays, and non-
linearity relevant in the system of interest. Thesels

and simulation paradigms are useful for policy
interventions; nonetheless, the robustness of sitiouls
needs to be expanded for two reasons. First, this to
are limited in their ability to capture long-terrgrdmics

in infrastructures. Second, interventions in comple
systems may change the structure of the systersintau
the dynamics to change as well [15]. Those are the
reasons for the difficulty to analyze long-termeets of
interventions in complex systems.

Model developmentln the past decades, the notion of
price competition between the energy options has
remained as the number one issue of the RES policy
debate. Many beliefs on the power of market dynamic
would eventually make RES as the primary energy
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option as the conventional energy price keeps singi
and the RES price keeps on decreasing over the year
Unfortunately, the conventional energy price is not
steadily rising as predicted. Especially since thsis

hit the United States and the EU, the price of
conventional energy is declining due to the effett
lower energy demands from both regions. Particylarl
there are concerns that the economic crisis willelo

the conventional energy price further (IEA, 2011)
resulting in a bigger gap of RES price. With the
financial benefit and cost leaning even more toward
conventional energy, the RES development needs
stronger policy measures to push RES development
harder beyond the energy lock-in. Figure 2 shoves th
importance of available capital which affected bRfaS

and the conventional energy.

Socio-technical process as a part of the RES denelnt
has been abandoned in the earlier Dutch RES inggt
The preliminary surveys on the public acceptandeEs
revealed very high levels of support for the tedbgp.
Hence, it suggested smooth policy implementation.
However, the RES development turned out not toyared
the expected result. This fact implies the awaremds
all actors on the ends of RES, but then it left the
details on consequences of implementing such a plan
One of the key characteristics of transitional d®n
processes is their multi-actor nature. Howeverrethe
more in this multi-actor nature than just multiplgents
interacting.

These interacting actors are not identical, but jassess
very different properties, such as their prefersnce
objectives, and resources. The acceptance by key
stakeholders and policy actors of effective poticen

the social side, social actors (e.g. individual®ugs,
organizations, firms) are the main motor of change
the socio-technical systems. In that respect, expli
recognition of these actors and of variety amorgrth
with respect to transition-related behaviors is éntant.
Therefore, one of the building blocks on lgnag
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complex socio-technical issues is recognizing ttera structuring assumptions via systems models and
which represent the social elements in the system. challenging mental models. There is also evidence
Actors and options are still aggregate conceptsthay reported that a computer-assisted interventiondsessful
represent relatively homogenous entities in nature, to facilitate behavior change, such as smokingghtei
whose behaviors are easier to analyze empiricaéy. [ exercise, and drinking problem [21]. These computer
simulations give people first-hand insight into how
The shared actor's comprehension of the systems inputs affect the outcome. Users are able to egphod
mechanism and opportunities is needed to put Dutch learn how the system works by finding causes and
RES development back on the expected track. Shared effects of situations through computer simulations.
understanding is a collective way of organizingvaint
knowledge. Without shared understanding on each Social interaction in the role-play simulation game
other's positions the Dutch RES plan will only be a appears to influence understanding on the indiVidua

good paper plan without effective implementation. 1  level as well as group shared understanding. Tdradr
order to help them build cognitive bridges to thared work is based upon the notion that learning adisitire
understanding, the research will focus on elicitthg the central construct of learning interactively twit
actor’'s individual understanding of the Dutch eyerg games and that these activities need to be comesider
system. relation to experiential or exploratory models edirning,

whereby the learner becomes an active participatitd
Studies show that more comprehensive and sharethimen learning processes [22]. As a bottom-line, simalati
models between actors’ seem to be at the found&dion and gaming is able to address four important thimys

improved policies and decisions [17]. It also hagrb increasing shared understanding. First, it proveama
asserted that learning in small groups relies atgteal effective learning method which is building an
on the group’s patterns of interaction in guidirge t understanding of the big picture. Second, it effety
coordination of the group [18,19]. Games and sitraria builds a visceral understanding of possible futtinas a
provide such an engaging learning mechanism ingerm system might find. Third, it also addresses thenieg

of creating a socially cordial environment to shidesas. notion. It is becoming a part of our common sense
Moreover, it also enables organizations to envision understanding that groups are learning more etfelgti
alternative futures within a condensed time fraamg] than individuals as the collective intelligent ingeoup
help them get a holistic view of the change jouraag will more likely to perform learning task betterath
its results [20]. A gaming environment also brirogs a individual intelligence [23]. Fourth, it also dewebk
positive friendly environment for actors to collaate one’s ability and confidence to make judgment cafid
and share their ideas. Additionally, games and Isitions act in ever-changing circumstances.

help organizations create memories of the futunapke
shared experiences and building of shared inteltige Attitude is defined as actors’ favor toward the @ut
and develop their participants’ motivation and dderfice RES plan and influenced by beliefs, including sbcia
to act. Based on these findings, this shared eapesi influences, flow experience, perceived usefulnessl
will also increase a social subjective norm which perceived ease-of-use. As a general rule, the more
eventually affects actor’'s intention toward renelwab  favorable the attitude and subjective norm, and the
energy. These facts put simulation gaming as anpiate greater the perceived control, the stronger theques
candidate to improve shared understanding between intention to perform the behavior in question. Hina
actors. given a sufficient degree of actual control ovee th
behavior, people are expected to carry out their
Game usage on the learning environment is not new. intentions when the opportunity arises. Ajzen and
Games have been applied in a broad spectrum of Fishbein encompassed this theory as TPB.
application areas, such as military, government,
educational, corporate, and healthcare. Games are The Dutch energy transition SD model was built dase
competitive interactions bound by rules to achieve on 4 well tested system dynamics models on theggner
specific goals that depend on skill and often imgol transition issue [24-28]. Those models were traadla
chance and an imaginary setting. The nature of the and modified to fit in to the objectives of the easch.
simulation gaming method affects learning and As a result, the Dutch energy transition model also
performance. First, the extent to which users pegce employed the same basic structure of energy invargtm
the simulation as reflective of real life situatsors structures. The model’s equations were developsedda
positively associated with learning. Second, theeeaf on different combinations of input variables forivas
use of the simulation positively affects learning. sub-models on economic. These equations employed
Simulation gaming has also been proven to be an real-world data relevant to various internal linkag
effective learning process in an iterative and ifigx among socioeconomic factors. The model data sources
manner. It addresses three iterative stages oftefée mainly came from secondary source of publically
learning: mapping mental models, explicating and accessible data.

Makara J. Technol. December 2015Vol. 19| No. 3



108 Sutrisno, et al.

The model was designed to draw feedback mechanisms capital delay function to show different financial

between the socio-economic and energy sector in the
Netherlands. However, due to its nature of beiggrae
engine, the model itself did not need to have teehn
detail. The model was simple enough to provide sicha
notion of feedbacks in the energy sector. In addjtthe
model was composed of widely accepted theories and
empirical data. Furthermore, the Dutch energy ttams
model consisted of several sectors in order to nieke
clearer and easier to be developed. These sectms w
then grouped into modules based on the broader
functions. It goes without saying that the develepin

of the energy system model required highly interesd
sociotechnical components. Figure 8 shows how the
sectors interact inside the model.

Figure 3 illustrates the complexity of the interant
within the socio-technical components of the Dutch
energy system. It shows us that the energy sydtati i

is more than just an energy transformation protress
the primary energies to the final energy consunmptio

Because not all energy sources are the same irs @frm
cost structure and availability, the module wadthay
using the array function. Each array element regmss
one energy source. In this model the energy sources
were Oil, Gas, Coal, Nuclear, Solar, Wind, Hydra an
Biobased energy. This model used input from playing
actors to determine the number of the investment
portion of per options. In order to simplify thetas’
calculation, their options were only divided into
Conventional or Renewable Energy and distributed
evenly based on the capital efficiency rank on each
energy production sources. The model incorporated

Alr emisdomn Module

perspectives over each energy options. For example,
big investment of Hydro energy takes more than&se
to secure its funding while the other energy option
might just need 1 year.

The model was validated and verified to have ceesis
behavior to be used as the engine of the game. fHowe
it also needs to be underlined that the model dibgc
itself was to elicit the Dutch RES system for diéfiet
actors. Therefore, a lot of simplification was madde
order to meet the objectives. In that case, theehnod
should not be seen as a prediction tool or the evhol
representation on the Dutch energy system.

Game mechanics. To improve the user experience over
the game, the role playing was supported by a céenpu
simulation. This computer simulation helped alloast

to review their policy decisions. In addition toopiding
social support. By giving users the change to abtiv
engage in discussions and policy feedback, usetsdwo
find a hands-on experience on attending a reakyoli
making process. In this case, a hands-on experience
would be a major attitude driver for users. Because
users learned directly through first-hand expergeand
indirectly through observation, it would eventually
improve the attitude toward the issue.

The game flow tried to capture the actors’ diverse
opinions on the issue. Every actor had its unicuiey
options. Some of the policy options were to be
confirmed by other actors or even in some cases one
policy option of an actor might have an interegtftiot

on another actor. Such impressions would then ®vo

Populailon Module

LSO rmmen | Suagen

Energy Priee

Figure 3. Model SectorsInteraction
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more engaging social interactions between all actor
which can be described as engineered social pldatwW
is meant here by social play is active engageméhtav
game (through use of its controls or through olesizm
and attention to ongoing game play) by more tham on

Improving Renewable Energy Transition Acceptance 109

strong relationships both with that continuum ani¢thw
each other. In principle, validity indicates thegoke to
which an instrument measures what it is supposed or
intended to measure which seeks to establish tiet t
items or questions are a well-balanced sample ef th

person at once. The game social play happens when content domain to be measured. The TPB questianair

actors are bargaining with each other on theircgyoli
options in order to protect their own interests.

Measurement of actors’ understanding can be aytrick
process since an actor’'s understanding is formea by
long term progress over the actors’ life. Ofteraator’s
understanding on one issue reflects more thandes, i
and it also reflects his embedded values and expegs

development is straightforward and well-documef3&d

3. Results and Discussion

The experiment conducted in this study was a pést
of the proposed method. It tried to seek out theqtal
effects of the proposed method on the players.
Intriguingly, although it was only played in a ridely

over somewhat related issues. However, the researchsmall sample size, it still produced many interegpti

did not try to distinguish exactly actor's undergting

or mental model on the concept of the integratextggn
system as a whole. The research main purposestwere
show the actor's mental model regarding on the
development of the Dutch RES performance.

results to develop the proposed method further. The
experiments were conducted in three different sassi
Each of these sessions was designed as a “ex-adte a
ex-post with control-group”-design. The experiment
gathered actors understanding by having them fitl o
the questionnaire asking their opinion on the topiih

The proposed understanding measurement tool entploye a causal loop diagram. Those diagrams represeatdd e
a measurement method proposed by Schaffernicht and actor’'s understanding before and after the experime

Grosser on comparing individual mental models. The
measurement tool analyzes the empirical material fo
dynamic components of a mental model in the forra of
causal loop diagram which were operationalizedhsy t
number of feedback loops and the conceptual siityilar
underlining it [17]. It divided the number of feeatik
loops by the average loop length to control for fdoet
that longer feedback loops could more likely beipaf
additional feedback loops. The method was clainged a
robust method on comparing individual mental models
because it addresses the selection of the feedbapk
measured and the selection weights for the indalidu
parts of the distance ratios used for the compurtati

Addressing and measuring actor’'s attitude was also
complex topic. Attitudes are usually dormant and ar
expressed in speech or behavior only when the bbfec
the attitude is perceived. This notion brings caMesal
important factors that should be addressed on such
measurement. Argumentative issues of such measareme
will invoke discussion on types of scale used asd i
linearity. In order to obtain the required inforipat
about individual attitudes, TPB surveys are gemheral
used that address specific questions within a qudsti
field of study [29]. An overlapping understandinggit

be derived from similar patterns of answers in the
guestionnaires. The measures developed on the dfasis
the pilot data assess attitudes, subjective noentepred
behavioral control, and intentions. In addition,e th
guestionnaire will usually also include a measurpast
behavior before participants play the game.

The internal-consistency method rests firmly orssizal

scaling theory. If the scale is expected to measure
single underlying continuum, then the items shdwlde

Makara J. Technol.

Based on this finding, there is supporting evidetinze
the RPSG might be a useful tool to improve paréinip
understanding just as recommended by Gatwds [31].

Table 1 comprises the elements of the analysis by
comparing the total number of variables, causdslin
and loops drawn in the first and second questiothef
questionnaire of each individual.

To investigate potential attitude differences beme
pre-test and post-test, the questionnaire databassd
on TPB. The questionnaire was validated with Witaox
signed-rank test and the Cronbach test to seatbmal
reliability of the test. Statistically, the tesbped that the
developed questionnaire was reliable. The questionn
scored 0.86 in the pre-test and 0.87 in the pastahich
indicated the internal reliability of the questiame is
sufficient. Then, these data were treated by tieesa
test analysis to determine the effect on the erpent to
the actor’s attitude. Table 2 displays the sumnadithe
statistical test results on the actor’s attitudeaia RES
development in the Netherlands.

The test showed that the attitude towards the RES
development was positively increasing after the
experiment. Moreover, the test result ruled out the
possibility of having maturity effect on the attitel by
showing that the control groups test result did staw
significant improvement on their attitude. In Figut, it

can be seen that players playing the governmeaes rol
had relatively small variance compared to otheyguis.

Figure 4 might represent the phenomenon that haben

in the society over the RES development issue.i®ubl
perceptions of a range of renewable energy sources

December 2015Vol. 19| No. 3
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were mostly positive; however, the public attitude
regarding the renewable energy still show diverse
opinions depend on the payoff to access the RE&dbas
energy. Such a condition created a ‘Not In My
Backyard’ (NIMBY) Syndrome in the society, where

public perception of the RES was high as long a&s th
RES development did not affect people’s daily |82].

Therefore, it was not enough to just rely on thélicu
perception on the RES while at the same time public
participation on the RES development itself wadl sti
low. Wustenhaggest al. [33] suggest three dimensions
of social acceptance, namely socio-political, comity,
and market acceptance.

Increasing participation and empowering community o
the RES development will reduce the variance on the
public attitude toward the RES development. Needets,

attitudes and behaviors are complex topics. Reigulat
economic instruments, and provision of informatien
not enough to shape a solid positive attitude enRES

development in the society.

The study tested the influence a game had on tloe ac
understanding based on their roles. In this padic
matter the test results showed that there weréfisigmt
differences on the improving test results betwemsasr

in one group. It showed the government role scored
significantly lower improving individual understand
than the other roles. This result might come frdma t
initial notion of different interest. This happenedde to

the fact that the government role as regulator fen t
energy system required a certain level of undedstgron
overall energy system as well as adequate unddistan
level on both the energy company and the end user
interest. However, this position also tended to esake

Table 1. Individual Understanding M easur ement

Experimental Group

Indicator Mean Values Before After
The Ener End The Ener End
Gov Com User Gov Com User
Number of variables 2 2.33 233 =2 2 2
Causal Links 2.33 2.33 233 U2 U2 U2
Loops 1 0.67 067 N1 M1 M1

Table 2. Attitudetoward RES (MW= Mann-Whitney Test, KW= Kruskal-Wallis Test)

Text

Test Result

Pre- vs Post-test in experimental group

t-test, paired ( 0.008; Pr (Post>Pre) = 0.99; MW, P=0.01

Improving test result (experimental vs control grput-test, paired (® 0.01; Pr (Exp>Con) = 0.99; KW, P=0.01

Pre- and post-test on the roles

Nested Anova, p value = 0.59 in population and @uithin
exp group; KW, p=0.649

140
L

o T
. BB,
- 1

80
L

Ai

}_

[

1 2

“:| pretest [ posttest |

Figure4. Box Plot Graph of the Attitude Test Scores (1) The Government Role (2) The Energy Company Role (3) The End User
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government as an inert actor in the discussiongsgA
different rendition of government perspectives égaded
because it has been proven that the governmemnacti
in the past by imposing both fiscal and monetary
policies were not enough to foster the RES deveéagm
in the Netherlands.

The second important result of the analysis adddess
the possible effect on the actors shared underisigind
after playing the game. Statistical tests condutidtie
research analysis did not show a significant effact
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toward an issue. The potential of using this RP8G t
improve the actor individual understanding, shared
understanding, and attitude is big because the game
provides a motivating environment and the ability t
present complex environments with repeatable and
insightful display [31]. In particular, the propasgame
also provides a basis for organized communication
about a complex topic. Moreover, the proposed game
also provides the quality on motivating stakehaddand
presenting the scenario result might help to ireeehe
actor’s individual and shared understanding as asll

converging shared understanding between the actors. increasing a positive attitude toward the issue3837].

This result does not reflect the expected resalnfthe

proposed method. However, there are some possible 4. Conclusions

explanations over the reason behind the unexpected

result. One possible explanation involves the sowafc
the participants in the game.

The game itself provided shared experience, open
communication, and an information sharing platféom
converging the shared understanding. Additionailly,
also provided an environment to build team spiithim

the groups following the Hinds and Weisband theory
converge shared understanding. One might argueathat
one-and-a-half-hour role play game would not
immediately replace the actor’s individual underdiag
which accumulated from years of experience and
education. Another possible explanation involved
increasing conflict within the group because oftbda
discussion between the actors in the same grouth Wi
such conflict escalation inside the group, it woblel
unlikely to cause a converging shared understanding
The participants in the game exhibited the ‘group
cohesion effect’ when the competition between the
groups became less decisive, the players devoteer fe
resources to the intra-group conflict, in which this
case some of the participants thought the intraygro
competition was more important than achieving tlge b
target [34]. Another interesting finding came frdhe
polarization of actors understanding. Through some
gualitative observation, the end user actors temitbeér

to be more like the government or the energy comegan
Furthermore, the group which comes out with a
“virtual” leader or an alpha figure would most like
have better shared understanding compared to thggr
with a lot of strong figures or no strong figure ak
This fact brings out the interesting notion of gwou
cohesion in the course of the game.

Connecting transition management body of knowledge
in a computer simulation model was challengingaf
impossible. It brought notions from various fieldkich
were so different that they were hard to link cqraally,

let alone to be formalized into a computerized $ation
model [35]. In any case, the research presenteziias

a first step in contributing to evaluating the effeeness

of a role playing simulation game to increase irdlial

and shared understanding as well as changing dstitu

Makara J. Technol.

This paper is an exploration of the effort to im@dhe
Dutch renewable energy sources performance by
introducing a role play simulation game (RPSG).sThi
research mainly focused on the study of the effentiss

of the RPSG to improve actor individual and shared
understanding as well as increasing positive dlitu
toward renewable energy sources development in the
Netherlands. The research found that there were
significant evidence supporting the effectivenekshe
proposed method on improving the actor individual
understanding and the actor attitude toward the RES
development in the Netherlands. It might be wodh t
note that despite some of the mock-up statistestton

the proposed method did not show expected rebeite t
were still some results showing improving shared
understanding answers. Therefore, the paper caanlus
would be to recommend the potential of RPSG in the
discussion process of the RES development in the
Netherlands because it shows the potentials of
increasing the actor individual and shared undedsta

as well as improving positive attitude toward thESR
development in the Netherlands.

Despite all of the findings mentioned, it does assume
to be universally received solution for improvinget
RES performance in the Netherlands, but as adtegi

in the right direction over the effort to improvhet
condition. The future research will benefit from mmo
samples than suggested and conducted in this obsear
Furthermore, by having more samples and actuatsacto
playing the RPSG it will open much more interesting
research findings. Since the development of virtual
meeting space in the world is also allowing actimrs
play the game in an online setting.
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