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Social dilemma: Prisoner’s dilemma

* the tension between individual selfish
behavior and collective interest, where
everyone, pursuing the former,
achieves an overall lower welfare than
cooperation would instead ensure

 prisoner’s dilemma tends to arise in
strategic interactions

« free rider problem arises when
considering public and common goods
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Example: Dinner’s dilemma game

Round 2 Total DP
Ul 29.1429
Total Cost 70 i
_ Tumn 1 - Round 3
You choose lobster 3 Ploase make your choico
DP
Quality 400
= 17.1429
Cost 23.33
Player 2 choose hot dog %
Quality 200 Quality 400
Cost %0 Cost 30
Player 3 choose lobster 3 Choose hot dog Choose lobster

Jiang T, Fang H (2020) The influence of user interface design on task performance and situation awareness in a 3-player diner's dilemma game.
PLOS ONE 15(3): e0230387. https://doi.org/10.1371/journal.pone.0230387
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230387
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230387

Energy community as social dilemma

Theory of interaction:

 Social dilemmas and collective decision-making with
common interests:

 Collective action
« Instability of common choice

« Bargaining over conflicting interests
« Autarky and autonomy issues in energy communities
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Bridging the carbon neutrality gap in energy communities:
soclal sciences and humanities meet energy studies
(BRIDGE)
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https://twitter.com/Prusis/status/1267433323095379980
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The goal of the project

to develop a policy simulation tool for policy
makers

to study alternative business models for carbon
neutral urban neighborhood energy communities

by considering different psychological and social
behavior aspects

In small-scale cooperatively organized energy
systems
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Market survey about energy saving and RES practices

)

Game 4:
Negotiation table

Multi player

Decision making and policy simulation tool
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The model

« System Dynamics model: time step 1 day
Stella Architect software
Internet based single/multi player game . e
Interactive Learning Environment S R
User’s behaviour tracking

Three sectors: O%':”'% o
» Energy production \ ppon A
« Transportation ==

Decisions for investments and operation

Tailor made for particular energy
community
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The model

Energy demand Energy production

* Increasing thermal PV: roofs and walls
resistance of . PVT
building envelope

« Changing energy

consuming * Energy
technologies accumulation: heat

and electricity

* Heat pumps

e Business models:
P2P, net metering,
etc.
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Transportation

« Changing cars
 Transport sharing
* Business models

 Detailed data about each:

*  building
* energy production
technology

* |nvestment costs from
Danish Energy Agency
database and other
sources




Decision making indicators

« Payback time

 Total investment

« Specific investment: EUR/m2 or EUR/apartment
 Quality of life?

* Reduction of CO2 emissions?

« Quality of life/payback time?
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THIS COULD BE Vs
BUT YOU'RE STILL VSING FOSJIL FUEL
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Single player game: The first prototype
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ENERC;EI_ETIKAS KOPIENA
PILSETAS KVARTALA

LUDZU, VEICIET UZLABOJUMUS KATRA NO SEKTORIEM, LAI SASNIEGTU MERKI! [ 35S | (e o

( ENERGIJAS TAUPISANA ) ENERGIJAS RAZOSANA AN TRANSPORTS
Mainiti logi, % Automainu skaita samazindjums, %
_ Saules energijas fehnologijam izmantotd jumtu plafiba, % -
‘ ‘ z -

Benzina auto,%

Nomainitas elektroiekartas,% iaules energijas tehnologijam izmantota fasdiu plafiba, %

. - o ' B - Elekiroouio, %
Silfinata plafiba, % Kvortala sarofota siltumenargiia, % no patérina : % -
: H - KoplietoSanas transports, %
h = =
Energiias ietaupiums, % Kvartala saraota elekiroenergija, % no patériga ' H -
| _ _ h B = Vel un skiteru skoits,%

Uz transportu

let uz energijas taupidanu Uz energijas razo3anu

J
Energijas izm:
Emisijas, 1CO2 Emisiju sadalijums, % Investiciju sadalijums, % .Erli;lllt::nzlg::l‘," n
2k
nsporta zmaksas,

]

B Transports = Elekiriba
" Siltums ® Transports
PIRMS PEC  MERKIS (=0)

isee systems, inc.
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ENERGIJAS TAUPISANA *

Subsidijas &kv silfinaZanai, %

KultGrvésturiskas Vértigd Paréja
0 25 50 75 100 ekas apbive apbive
ARSIENU SILTINASANA NO ARPUSES »

ARSIENU SILTINASANA NO IEKSPUSES N )
JUMTA SILTINASANA
LOGU MAINA

IEKARTU NOMAINA UZ
ENERGOEFEKTIVAKAM

PAGRABA SILTINASANA
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Emisijas, 1CO2 Emisiju sadalijums, % Investiciju sadalijums, %
2k
= Transports = Siltums
= Elekiriba = Elektriba
= Siltums = Transports
PIRMS PEC MERKIS (=0)
Powered by

isee systems, inc.

Mainiti logi, %
Nomainités elekiroiekdrtas,%

T

Siltingta plafiba, %

Energijas istaupijums, %

Energijas izmaksas,
EUR/m2/gadd
Transporta izmaksas,
UR/100km/Majsaimni




Single player game: The first prototype

 Tested In three user groups
* Positive feedback

* Feedback integrated in the second prototype:
 Tailor made model for a community

* Three levels of users:
« Simple
* “Informed school teacher”
« Experts and advanced users
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Multiplayer game: the first prototype
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Water

Electricity

temperature, C Stairwele|  Floors/«| consumption, consumption,
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3
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; . : Replacement
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; replacement
0 50 100 | | o 5 10 P -
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Car sharing proportion, % [ | El}ectricit?
0 50 100
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APARTMENT MEASURES
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Conclusions

 Single player games as Laboratory and Design studio are
developed and tested

 Positive feedback is received about game mechanics,
Interface and applicability

* The first prototype of multi player game is built and is under
further construction
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Further activities

« Adding optimal solution as the starting point for the game
* Visualisation of past activities
* Visualisation of impact of potential measures

 Single and multi player game tests with building managers in the
selected neighbourhood
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