The University of Defining the Scope )}at(
NOttmgham Defining the Objectives * Scope Defining Key Activities I | I l

UNITED KINGDOM - CHINA - MALAYSIA — After some discussionswithin the fc_:ucus group we d_e_cided th_at

e Aim "transparency” would be the key driver for our decision making and * System boundaries
that we want to abstract/simplify as much as possible while still
keeping a realistic model

Intelligent
Modelling & Analysis

— Study normative comparison in an office environment — Building boundaries of the office environment

L] I 1 . . Office Environme:
Objectives — In order to have easy access to data we decided to use our own offices "  other oo
— Answer the following questions: as the data source ;
« What are the effects of having the community influencing the individual? e e Decision Justification /@
. . . Staff Includ Regularl the office buildi R udess
* What is the extent of impact (significant or not)? : {Er;:r}e B w - L
* Can we optimise it using certain interventions? Actor  (Research e rous e, 1 S
students -m ‘ b
e H otheses UG+MSc students Exclude Do not have control over their work environment -m
yp Visitors Exclude Insignificant energy use ..
. — Peer pressure leads to greener behaviour HV;_&C{Heatlng-iVenttlatlon Exclude Weonl-v needr.?ne majorenergvco_n%umertotestthe Defl n I ng Ste re Oty pes
Kn OW | e dge G a -t h e r-l ng + Aircon) system theory; we decided to go for electricity
— Peer pressure has a positive effect on energy saving P e e e ey oromote gremnen
. | Apetiance o cxclude—Tmodelied s patof the computer : * Weidentified two categories of stereotypes
. FOCU S gro u ps . ¢ Expe rime nta | fa Cto IS g Continuously running Exclude Constant consumption of electricity; not controllable by " Hab|t5 for WO rk time
41 H 41 H H et li individual observe athers -
_ Eacilitator from — Initial population composition (categorised by greenness of behaviour) £ F—— —— P ———— Arrival time at offi
. .. . — . of-orinci . rrival time at orrice
+ Computer Science — Level of peer pressure ("individual apportionment" vs. "group 3| Weather ([emperature Exclude e o ,
= atural light level Exclude Not necessary for proof-of-principle . f ffi
. " Z : : — : Leaving time from office
- . d f . f d . d h f apporﬂon ment ) o Office Include Location where electronic appliances are installed
— Participants consisted of a mixture of academics and researchers from R La'bh E,.:I.u:E Mainly used bvaG,,MSCI N — Habits for Energy Saving Awareness
* Com puter Science . Res po nses oom ::;Eten ;r;:e::osoic;up Common areas frequently used by "users . Energy saving Awareness
* Business Management — Actual population composition (capturing changes in greenness of Corridor Include Commonly used when "users” move around eali T - :
& b h . P p) P ( P 8 8 8 Comparative feedback Include Effective strategy to reduce energy consumption in * Likelihood of SWItChlng off unused electric appllances
* Psychology enhaviour residential building 0o .
) . ) . . Lo Informative feedback Include Effective strategy to remove barriers in performing * Likelihood of promOtmg greenness
— We did not engage with business partners — Energy consumption(of individuals and at average) soctal/ specific behaviour . A d d aski h b
) Lo ) P :c:r ical Apportionment level Include Potential strategy to reduce energy consumption in S u rvey Wa S CO n U Cte a S I ng 0 U r resea rc gro U p m e m e rS
— Five core members that would participate regularly in the focus groups e °°§'“ office building
e Freeriding Include Behaviour that differentiate two apportionment Stereotype Working days |Arrival time |Leave time
p— strategy — _ Early bird Mon-Fri Sam-9am  |4pm-7pm
anction Include Factor to encounter freeriding behaviour - - -
Anonymity Include Factor to encounter freeriding behaviour Time table complier [Mon-Fri 9am-10am_[Spm-6pm
Flexible worker Mon-Fri 10am-1pm |[S5pm-11pm
Hardcore worker Mon-Fri + Sat |[8am-10am [Spm-11pm
ol . ° ° ° ° ° ° ° ° Stereotype Energy saving Probability of switching |Probability of sending
Facilitating Multidisciplinary Agent-Based Social Simulation Modellin e ey B
g u p y g u g appliances issues to others
Environmental champion [95-100 0.95 0.9
Energy saver 70-94 0.7 0.6
Case Study A (More) Formal Approach
Big user 0-29 0.2 0.05

* Studying the impact of normative comparison amongst
colleagues with regards to energy consumption in an office
environment

Peer-Olaf Siebers : Intelligent Modelling and Analysis (IMA) Research Group : Nottingham University : peer-olaf.siebers@nottingham.ac.uk

Last Month Neighbor Comparison You used 92% MORE energy than your efficient neighbors.
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w | oop ® — Diagrams + Transition Tables; UML © o - e
All Naighbors 1,101 More than average - " . . 4=
g e o ey B e e i -E Class Diagrams; UML Activity Diagrams E” i c © ML
. = . £ 5 E i
. . Q E Q " m
ieitrd i " ety tera et o e toyars | prtrt fom A NP g — (O Q O uop = User > @ 1
{avg 1,104.337 sq f) and have electric heat *"";."! I— . O (a' o E -workTimeStereotype
-— o T0) -— -workingDays
- a - T T QA D -arrivalTime [ inCorridor j
@ 'E — S c — -leaveTime
E = 0 : ' o o ﬂ E -energySavingAwarenessStereotype (}> (% ‘%) 4}
] = v Choice of: UML State Machine @ 2 o 5 e N -
o c fin . y o O T -ikelihood ToPromoteGreeness I L}
= O o Diagrams + Transition Tables; UML §' £ =2 Y = PR S )
: S 3 Class Diagrams; UML Activity Diagrams - c 2 motatcaLave G N (e
oo c - E - E freerideAttitude
'm m = +moveToNewLocation workingWithoutComputer compareWithOthers
— e — = - 0 [ ] [ j
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From state [To state Triggered by [When?

outOfOffice |inCorridor _|Condition  |At typical arrival time during the working week for all
outOfOffice |inCorridor |Condition |At typical arrival time on Saturdays for hard-core workers only
inCorridor |outOfOffice |Condition [At typical leave time

inCorridor [inOffice Timeout At average after 5 minutes

Simulating
Social Complexity

inOffice inCorridor _|Condition  |Atrandom while at work or when leaving
inCorridor |otherRoom |Condition |Atrandom while at work
A Handbook otherRoom |inCorridor |Timeout At average after 10 minutes
When aiming to develop Agent-Based Social Simulation (ABSS) models  The framework supports model reproducibility through rigorous °
S e one faces the question of how to build them and where to start. This documentation of the conceptual ideas, underlying assumptions and @m )
ition pare energy consumption with history
can be challenging not only for novices in the field but also for the actual model content. It provides a step-by-step guide to
multidisciplinary teams where it is often difficult to engage everyone in conceptualising and designing ABSS models with the support of A )j(
yes no
the modelling process. In this case co-creation is an important aspect. Software Engineering tools and techniques. While this framework will . * Grou?
4] Springer Team members need to be open minded about the use of new tools not work perfectly for all possible cases, it provides at least some form * Sancton? )k
yes no yes no
and methods and about the collaboration with researchers from other of systematic approach. The user should be prepared to adapt it to fit oo’ Anonynous?
F inf ti : Siebers PO and Kligl F (i ) 'What Soft 1 1 1 i n se on ncrease
e eacte St In o domains and business partners. Over the years we have developed a  individual needs. (sanan ) (cuge s (wrwe oo (oncmse mtain) (e (s oo o)
and Meyer R (Eds). Simulating Social Complexity: A Handbook - 2e quite sophisticated "plan of attack" in form of a framework that guides
the model development and can be used by either individuals or
teams. Defining Interactions
. . i Interface DataBase
Experimentation Implementing the Model X x , ,
1 111 I 'Askiornin mation i i
S N - Defining the Artificial Lab koo kot |
Monthly School Consumption e e T I s o amey t[ié ___1zRey
Data Apportionment Anonymity v " ° H H H . Artificial Lab |
: 1,200,000.00 o ¢ e ] B We need to consider things like: PeT=s— —— o i
2 1,000,000.00 @ grouw € o © wonnenen © sutmnaass . — Global variables LA T S e 21 Ak for tormation |
= In;ormn::: Fmt.m 400,000 ] { H o -numEmrgySavcrs
> 800,000.00 _— . * e.g. to collect statistics -numGeneralUsers 23 Reoy ___ 2ZRepy
5 e O ortn ; ) -numBigusers | < (AN | ;
S 600,000.00 ot Co e — Compoundvariables -isDataApportinmentAvailable " i i
5 000000 O, ] ] * e.g. to store a collection of agents and objects :ﬁﬁgﬁ"ﬁ"ﬁ:&ﬁ:&ﬂ; e e S | |
5 3 3 | — Global functions -isAnonymityGiven kit I I
= 200,000.00 ' -isSanctionimplemented 4: Reply communication : :
© ° § ¥ T * e.g. toread/write to afile wsers) ST ! !
: offcesg | L] L — S — e .
1234567 8 9101112131415161718192021222324 ° 3 $ .4 2 -lights(] [randoriddepanding on archelypel] ! !
Month ‘ # ‘ é o -computers[] 15: Start communication : :
‘ 4 m‘ ‘ mm ErvChamp: 3 Bm EnergySaver: 8 mm GenUser: 10 mm BigUser: 3 mmuﬁmmmummu : :
+writeDataToF le() | 5 Reply communicaton : :
s NO Apportionment s |ndividual Apportionment === Group Apportionment ] el e e e ] I Ly | +indOffice() : :
| |




