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A Strategy for Reducing Household Gas Consumption in Tehran Using Agent-
Based Modeling
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Abstract:

Many studies highlight the important role neighbors play in shaping pro-environmental behavior.
Interactions influence access to information about technologies, social expectations, and perceptions of
costs and benefits. These social dynamics affect individuals' willingness to adopt new energy behaviors,
which often leads to clustering in technology adoption. Such clustering poses challenges for infrastructure
planning and equitable resource access. Policies that overlook these complex social interactions may fail to
achieve intended outcomes. The household sector consumes about 40% of the country’s total energy
production. Recognizing the significance of consumer behavioral patterns, this research first distinguishes
the primary variables affecting their decision-making and quantifies their initial significance through
Structural Equation Modeling (SEM). Subsequently, the study employs Agent-Based Modeling (ABM)
combined with sensitivity analysis to project how households adapt to the emergence of novel technological
trends and shifting consumption cultures. The findings indicate that while enhanced media exposure and
peer-to-peer influence drive higher rates of technological uptake and cultural transition, these effects
eventually diminish as they approach a saturation point. This highlights the vital necessity of strategic media
frameworks and social engagement in fostering the collective acceptance of technological and cultural
advancements. Furthermore, the link between natural gas pricing and the integration of innovative
technologies or habits is non-linear and characterized by fluctuations. This complexity arises because
consumer responses to price adjustments are not uniform but are instead contingent upon specific economic
climates and particular financial thresholds. where a reverse effect occurs. In the optimal scenario—with a
media influence value of 0.43, an adoption rate of 0.53, and a gradual increase in gas prices up to 270%
(equivalent to 2,777 Tomans per cubic meter)—gas consumption, based on 2022 data, would significantly
decrease after 2.5 years compared to the current baseline, highlighting the substantial impact of behavioral
and economic parameters —specifically media outreach, social contagion rates, and natural gas pricing—
in optimizing the energy-saving practices of households.

Keywords: Agent-Based Modeling, Behavioral Dynamics, Cultural Adoption, Gas Consumption,
Sustainable Development
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Proposed model

GA-based behavioural model
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ol @) 51 alea claglio glaJoe a5 Ll wo5le oo

ilgsl

Ol St ¥ adlate )3 o lgils 515 G ras @595

bgi sadaig ulpo b jomesle Joo (29,5 bl
2259 nl el 0alds ooly Hlas VS o (S5 p 93]
5 FFLbCuner lapiie Hlopy <o 5wk &S
5 Sl (e gg8 walyo Jol) Jlgils y2 5L,
VYD B Yo o (sl o dmulns (oyeé 5 (oloaona
o3k 5o L)l 38 a3 (p i a0 oo by |) Syt
VYO-FYY Suop jo ohs) waSajio FYO b ¥10
&g o A paiz S92y S9dse odaline (CuSe ke
sl2og S a5l 4 Bage Joe 4 el ] olsS T gyl 8
ol o Soglite e slagSI L o Joils 5l apleze
YV 29 Oomb sl Bpae b ol)lels jpa> (imen
w3 oo Gl (S yie YT+ (VL) YL jloan 5 (e e
OS5 G g5 o)l ale sla S5y 5o 95 S
el 0ad (pSais Joo (797 )3 (@95 ((Fom yharee
5 597 ale Ll ) asiiie 4 48 pae 5 SoSaali 0
Sk He Jae pUls wedior (LIU endaigy ooy
g w2300 Gl (Al daol> (Syas )18, o Souzms
9l S9is Ll b i b o (sl 1y s

IS (o ol

™ Multimodality

13

Joe g0 ;0 oolatul 5,90 (sosls a5 el ;S5 4y 03y
5V i oS aes Spe ples & s 55 S
A3 o lid zll b ools musei S5 B ras (gile Jow
e o |y s (e eS (oS (5w S5 Joe oS
O alaly a8 el QT SSolo asl plecal)ls a4l 8 pae
20 ‘" @}a..u 9 oolaw! 0)9,0 ‘5~>L~.pu.u.o.> . > le.b‘;)ag
oyl dhria SGopigesle [Co0 seple G5 G yae
GpdySllashy Sdzg 92 b (omae A0S Joo o blie
S5 555 Jaagd 5o 4 o B ions o Shoe iy
5 (033 YVE) diges ae Cudgamme 5 256 Yloxsl as ol
Do 855 b b 3] A (s 55 e ol Sl
SaY o lacyjs oras aD )0 puiorad ol (03l yias
o)l g (o gams )5 ) Joe M g Wigd oo iy cilizee

@ls Gpdy s g9og0 (pl 9l 0529 (63959 Sy

.»))"Lu:@ Sgdzo

6o wul |, solyiin sz le ohol o o Jl el
SWop 25 979tz by Spas e glalaki 285 53
oS Sy o oS e 8D 5 G S, o
eSSl (golgainn Jaw s oo &Sl 8 pas T
B4 plodole 5 Lgy ozl SOl Y Slszeas |,
2 e8y9ld Ghpdy 1 gileand CollB oS 0, e

02l 5 1 olonan] SO g (6 T i 1o Kin 3

™ Static



Gas Consumption Distribution with KDE
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Average Gas Consumption change Over Time considering household behavior (Optimized Parameters)
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