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Abstract: Subscription decision in the telecom market is quite complex and cumbersome, invoking
decision inertia in consumers and resulting in suboptimal choices. We implemented choice inertia and
consumer interaction as an agent-based model to better understand the process. The model illustrates
that with adequate peer interactions with active consumers, inactive consumers could overcome
their inertia significantly and switch to a better alternative. Furthermore, the newly converted active
consumers influenced their inert neighbors as a ripple effect. Active consumers contribute to firm
profits and healthy market competition. Moreover, in environments with low neighborhood effects
and a stronger inertia threshold, firms are able to maintain profits by retaining inert consumers. We
show that apart from the attractiveness of market offerings, firms can benefit from understanding
consumer inertia and devising means to reduce it.

Keywords: consumer behavior (inertia); telecommunications; competition; game theory; agent-based
modelling; homophily; complexity

1. Introduction

The subscription choice with mobile network operators (MNOs) relies heavily on
choosing the best quality at the lowest prices. With advanced technologies in the post-
privatization era of telecom, the quality of offerings across operators is now more or less
homogeneous, and services are widely available across the national (and sometimes interna-
tional) landscape. As a result, firms face pressure to reduce prices to maintain their market
share of consumers. Therefore, the game-theoretic market competition models suggest
that consumers switch to the better or cheaper alternative at any given time. Though
many consumers exhibit this expected behavior, in reality, a good proportion of the market
deviates from the ideal scenario. Studies on different markets have shown that consumers
often fail to switch to a cheaper alternative, or, in general, they fail to select the best option
available to them [1–3].

The Behavioral Economics literature attributes this departure from classical rationality
assumptions to behavioral biases [4], often manifested as consumer inertia. In the context
of telecom, the inertia is not only behavioral but also due to the complexity of the array
of service offerings which are difficult to compare [5]. Research on telecom subscription
decisions reported the deviation from standard expectations such as resistance to switching
MNOs [6], bill shocks [7], and selection of sub-optimal options [8–12].

The deterrence or the inertia [13,14] to consider alternatives and switching to a better
option is a combination of behavioral biases and associated switching costs [15]—the
reluctance to switch arises from the perceived notion of a cumbersome switching process.
Nevertheless, with improved technology and features such as mobile number portability
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(MNP), the switching process has been made very efficient [16–19]. This is readily agreed
upon by the consumers who have switched their operators [5].

Nevertheless, even then, consumers often deter from seeking out the better option and
stick with the suboptimal choice. Such reluctant consumers may benefit from additional
information regarding available offerings, targeted messages, or word of mouth from
peers. The former two options are under the discretion of firms’ marketing and advertising
expenditure. However, the third, word of mouth or informal information propagation, may
occur without any explicit influence from firms.

It is known that, in complex decision choices, consumers often consider their peer
decisions or might require a certain amount of stimulus before taking action [20]. Telecom
is a network industry that drives on the volume of subscribers. Furthermore, paired
with its complex choice problem, it is not uncommon for the consumers to resort to
the opinion leaders [21] in their network for a solution. The opinion leaders, in this
context, are the active consumers in one’s peer network who can influence others’ decisions.
Alternatively, the opinion leaders could also urge these consumers to overcome their inertia
and avail the benefits that come with switching their operators. Several studies in different
economic contexts have cited the influence of peer effects on an individual, for example,
dietary behavior and obesity [22], academic grades [23], and distributed energy resources
adoption [24].

In this study, we explore the extent of information propagation within consumer peer
networks. The objective of the simulation is to experimentally investigate the pattern
of neighborhood interaction and its potential effects on firm benefits. We implement a
parsimonious, duopolistic-price competition setting for the telecom industry. The agent-
based model (ABM) contains two types of agents: firms and consumers.

The two firms face the demand of the same consumer base in each time period. Assum-
ing the homogeneity of the services, the firms strictly compete in attractive price packages.

On the other hand, the consumers join the market with an existing subscription to
either firm. Their subscription decisions in subsequent time periods are based on the price
difference of the offerings and their inherent inertia. The consumers respond to the option
yielding them the highest utility. Consumer inertia is not static, and the influence of other
active consumers can reduce it in the peer network.

We experiment with the price competition model by varying the inertia and strength
of influence in the social network. Under this setting, we obtain interesting results. First,
the firm or the industry greatly benefits from active consumers in terms of profit by volume.
At low social interactions among the consumers, firms are able to retain profits through
inert consumers. Second, homophily contributes significantly to a consumer to overcome
inertia. Third, the strength of peer influence also should be considered besides the number
of influencers in the network. This can be easily translated as the strength of the stimulus
required for making a decision depending on its complexity and implications (purchasing
candy vs. purchasing insurance). Our simulations conform to the findings of prior literature
investigating the impact of peer effect on individual decisions. It is challenging to evaluate
consumer inertia numerically. We contribute by replicating the interaction as an ABM and
providing evidence of the behavior.

In the following section, we build on the theoretical background. The third section
elaborates on the framework and the formulation of the ABM. In the fourth section, we
present our results of the simulation and statistical analysis. The final section draws the
outcomes and general conclusions with future research directions.

2. Related Literature

A network industry such as telecom poses complex decision choices for its consumers.
The consumers need to consider multiple factors such as pricing of the services, whether
the mobile–handset contract is more profitable than purchasing them separately, the device-
to-connection compatibility (3G/4G device with 3G/4G-enabled SIM cards), comparing
service providers and their tariff structures, and postpurchase customer service. The
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concerns are valid for both first-time consumers and existing consumers. With innovation
in telecommunications technology, the services have been extensively upgraded since their
inception. The market offerings have also evolved in tandem. The consumers process
and analyze this information to varying degrees and associate certain psychological and
physical switching costs with it. Sophisticated consumers, analogous to the early adopters
in the diffusion model, would take the initiative to analyze the offerings and find the
best fit meticulously. This is not necessarily the case for the naïve consumers or the
imitators. Due to the cognitive overload and the combination of the behavioral biases
mentioned in the previous section, these consumers would maintain a status quo with
the suboptimal choice. The opinion leaders or influencers in a social network are able to
provide the stimulus to others to overcome their choice inertia. In fact, homophily (the
tendency of people to connect with others similar to them) plays a role in seeking out the
opinion leaders or influencers in one’s social network. In this paper, the interaction in
the social network of a consumer is determined by its spatial neighborhood in the ABM
environment. The literature on social interaction provides evidence of neighborhood effects
(neighborhoods can be residential, geographical, spatial, or peer group) on microeconomic
phenomena [25–27].

Agent-based modelling is a popular technique for studying microeconomic models
of social phenomena through simulation procedures [27,28]. The ABM literature has con-
tributed to studying socio-economic subjects such as voting behaviors [29], epidemics [30],
spatial settlement patterns [31], trade networks [32], and customer behavior [33,34], among
others. In our paper, we are interested in studying the effects of social interaction on con-
sumer switching behavior. The ABM captures the outcome of numerous individual-level
decisions of consumers as the overall firm and industry profits. It accounts for the dynamic
individual-level heterogeneity throughout the time horizon of the price competition.

The results of the simulations provide evidence to support the effect of neighborhood
influence over individual purchase decisions and how it contributes to firms. We discuss
the model and results in detail in the following sections.

3. Proposed Model

To illustrate the effect of peer influence on consumer decisions, we propose an agent-
based model that studies consumer decision patterns in response to an exogenously set price
competition. The agents’ decisions evolve over time based on neighborhood interactions.

3.1. Analytical Framework of Price Competition under Consumer Inertia

We implement the price competition model of Spiegler, 2011 [35], including the con-
sumer inertia (modification of Stahl, 1989 and Varian, 1981 [36,37]) in our ABM. The model
assumes a duopoly of MNOs with the homogeneous product. The interaction between
firms is expected to continue for a finite time horizon until p(i,j) = c(i,j) + δ. For any
consumer belonging to Firm i, the decision functions are given by:

Dit =
[

βindiv.t − βI
]
− pit

Djt = −pjt

and βindiv.t = ϕβindiv.t−1, where ϕ = cumulative representation of neighborhood influence
βindiv. ∈ (0, 1) denotes consumer inertia
βI = threshold to overcome inertia
If, Dit > Djt, consumers stay with Firm i
Djt > Dit, consumers switch to Firm j
Dit = Djt, consumers are indifferent between choices and stay with their existing

service providers.
From the classical Bertrand duopoly price competition model, the profit earned by a

firm is given by Πi = piqi − ci. Consumers hold a preference for the cheaper offering.
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When pi > pj, qi = 0, thereby rendering Πi = 0 (assuming the firms operate at zero
cost, ci = 0) and Firm j accumulates the entire market share.

Now, with the introduction of consumer inertia, the model modifies into,
Πi = piqi(1− β) − ci when pi > pj. Unlike the classical model, Firm i is able to

maintain some of its original consumers. The existence of β introduces the difference in
consumer behavior from the Bertrand price competition. For βindiv. < βI , a consumer
will not switch at the prospect of the availability of a cheaper alternative, contrary to the
assumption of the neoclassical model.

At β = 1, the model converges to the Bertrand price competition. In the ABM, β is
inherent to each agent or consumer, and they are unaffected by any external factor at the
initiation of the price competition.

3.2. Agent-Based Model

The agent-based model reflects the duopoly price competition stated in the previous
section. The model assumes competition between two existing mobile network operators
with similar services. Therefore, each of the MNOs already holds a certain number of
consumers with similar prices, since the firm i = 1, 2 offerings are homogeneous, and the
consumers differentiate between them only by the price packages offered. Consumers
prefer the lower price as the better alternative. We followed the guidelines of Rand and
Rust, 2011 and Twomey and Cadman, 2002 [38,39] in designing the agent-based model.
The ABM caters to two types of agents: the two firms and the individual consumers.

3.3. Firm Behavior

Mobile telecom offerings became exceedingly complex for comparison. The tariff rates
no longer specify the charges only for calling, but they entail a bundle of calling, messaging,
and data services with different validity periods. Consumers face decision inertia due to
the cognitive load perceived from the task of comparing service bundles. With improved
technology, the offerings across MNOs are of similar quality. Therefore, the market is left
to compete on prices and intangible offerings (free extended subscription to OTT services
and customization options). For simplicity, we restrict the firm-side action to replicate price
competition as long as active consumers are present in the market. Our focus is on the
consumer decision in the presence of social interaction, where the price competition acts as
the trigger for the decision task.

In each time period, the firms are designed to engage in price competition. They re-
spond to their competitor by reducing their price p by a small amount δ, i.e., pit = Pjt−1 − δt
where t is the time period. At time t + 1, the entire competitive process repeats. The firms
continue the price competition until either firm reaches pit ≥ ci + δt. For simplicity, we
assume a fixed cost ci. The telecommunications industry is an infrastructure-heavy en-
tity. It requires ample investment in infrastructural support and continuous R&D. The
game-theoretic model assumes that each firm has sufficient bandwidth to serve the whole
market independently, without a competitor. Therefore, fixed cost aids firms in deciding
whether it is profitable to operate in the market or not. The firms are expected to face a
volume–margin trade-off with price reduction in each iteration. The flowchart of the price
competition is shown in Figure 1.

The total number of consumers q remains constant throughout the price competition
game. The consumer base is split between two firms in each price-competitive iteration
depending on the price set by them, individual inertia, and the resultant decision of each
consumer. With the aforementioned competitive setting, the consumers are expected to
flock toward the cheaper offering in each iteration. In reality, with the manifestation of
inertia due to the reasons mentioned in Section 2, consumers often deter from rampant
switching. We simulate the same behavior in our model by providing the consumer agents
with inherent inertia. For simplicity, we do not explicitly account for the collusion scenario
in modelling firms’ action space. The consumer decision function already accounts for the
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collusion case (both firms at a stalemate with the same price) with no reaction (i.e., they
continue with their choice in the previous period).
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3.4. Consumer Social Network

In the NetLogo environment [40], the consumers are represented by a finite set of
agents N = { 1, . . . , n}. The agents have varying degrees of connections or neighbors. For
this study, the connections are strictly determined by the Moore neighborhood, referring to
the cellular automata literature. The Moore neighborhood surrounding a given cell, say
(x0, y0), is given by,

NM
(x0,y0)

= {(x, y) : |x− x0|≤ r, |y− y0| ≤ r} [41].
For Moore neighborhood range r = 0, 1, 2, 3, . . . the number of cells in the neighborhood

is given by (2r + 1)2 = 1, 9, 25, 49, 81 . . . . In our study, we consider r = 1, such that each
cell can have a maximum of 9 – 1 = 8 neighbors, and they can interact with each other.

The diagram above (Figure 2a) illustrates the neighborhood schema (r = 1) used in
the ABM. The surrounding 8 white cells (or agents) are the neighbors of the blue cell (or
agent) in the middle. Consumers with β ≥ threshold are capable of influencing consumers
with β < threshold within their network. For a visual representation (Figure 2b), we use the
dotted lines to show the active consumers in a neighborhood. The weight of the dotted
lines directly translates into their lack of inertia or propensity to switch in the presence of a
better alternative. Among all the neighbors, the agents with similar subscriptions strongly
influence the inert peer. This setup is to induce homophily among the agents. Moreover,
the interaction is unidirectional, i.e., only the active agents can influence the inert agents.
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Figure 2. (a) Normal neighborhood structure. (b) Neighborhood of agents with varying degrees
of inertia.

3.5. Decision Rule

Individual inertia is not static in nature. Therefore, consumer behavior may change
over time in response to exogenous factors. Peer influence, word of mouth [42], advertise-
ment, and communication play a role in modifying consumer decisions. In our case, this
modification is basically the agents overcoming their inertia to seek a better alternative. We
consider the effect of peer behavior or word of mouth of the peer group to influence the
inert consumers over time until they overcome their inertia.

The decision of an inert consumer to switch is determined by the strength of the peer
influence and the number of peers who have switched to the better alternative. The role
of the inerts and influencers are analogous to the imitators and adopters in the diffusion
model, respectively [43,44]. The model assumes that only the influencers can affect the
inertia of the inert consumers. Additionally, the decision rule also dictates that, once the
inert consumers overcome their inertia, they will not revert to their inert selves again. The
process continues until the price competition terminates. This design incorporates the
information propagation or peer effect in a social network [45,46].

Figure 3 illustrates the interaction and change in inertia. Figure 3a shows the basic
Moore neighborhood setup used in this study. In Figure 3b, the two colors indicate the
individual subscriptions of the consumers to two MNOs. The individual-level inertia of
the consumers is presented in Figure 3c. The weight of the solid lines is proportional to
the strength of inertia, and the same logic holds for the active consumers identified by
dotted lines. At pi > pj, the initial setup in Figure 3d transforms into 3 out of 5 consumers
of Firm i switching to Firm j as in Figure 3e. The inertia of the rest of the 2 consumers is
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reduced but not sufficient for the switch. The exact conditions continue for both firms until
the price competition terminates. The same process is followed in the ABM.
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tion at pi > pj and (e) resulting changes in consumer inertia and subscription due to neighborhood
interaction effect.

4. Results
4.1. Simulation

The agent-based model is set to simulate the price competition under dynamic con-
sumer inertia. We experimented with the neighborhood effects by manipulating the three
model parameters: (a) neighborhood influence, (b) the number of noninert peers, and (c)
inertia. For simplicity, we mention them as the ‘neighborhood interaction’ parameters. Con-
sumers compare the alternatives based on their decision functions. They can either switch
in the presence of a better alternative or maintain the status quo if their current choice
yields maximum output. We conducted regular code walkthroughs with a professional
programmer to review the ABM program. The model is examined across several test cases
to ensure the validity, reliability, and efficiency of the coding process and also to scan for
any potential bugs. A sample of the NetLogo program instance is shown in the following
2 figures.

Figure 4 shows the visual representation of the ABM on its graphical interface. It
provides interactive buttons and sliders for dynamic control of the simulations (as opposed
to the hard-coding of parameters). Figure 5 captures a snap of the Info window, which
allows programmers to maintain the documentation for the program in brief.

Games 2022, 13, x FOR PEER REVIEW 8 of 17 
 

 

 
Figure 4. NetLogo window of the ABM program. 

 
Figure 5. NetLogo Info window. 

Table 1 shows the individual variable level manipulation and the resultant number 
of combinations of the simulation experiment. The experimental runs totaled 1890. The 
results are extracted and tabulated for further statistical analysis. 

Table 1. ABM experimentation parameters. 

Neighborhood Influ-
ence 

Number of Noninert 
Peers 

Inertia Unique Combinations Total 

3 7 9 3 × 7 × 9 = 189 189 × 10 = 1890 

(low, medium, high) (7 levels of neighbors) (low to high, increased 
in 9 steps) 

 (10 runs for each com-
bination) 

  

Figure 4. NetLogo window of the ABM program.



Games 2022, 13, 47 8 of 16

Games 2022, 13, x FOR PEER REVIEW 8 of 17 
 

 

 
Figure 4. NetLogo window of the ABM program. 

 
Figure 5. NetLogo Info window. 

Table 1 shows the individual variable level manipulation and the resultant number 
of combinations of the simulation experiment. The experimental runs totaled 1890. The 
results are extracted and tabulated for further statistical analysis. 

Table 1. ABM experimentation parameters. 

Neighborhood Influ-
ence 

Number of Noninert 
Peers 

Inertia Unique Combinations Total 

3 7 9 3 × 7 × 9 = 189 189 × 10 = 1890 

(low, medium, high) (7 levels of neighbors) (low to high, increased 
in 9 steps) 

 (10 runs for each com-
bination) 

  

Figure 5. NetLogo Info window.

The models were tested for low, medium, and high levels of neighborhood influence
with seven levels of influencer group in the Moore neighborhood setup. The inherent
inertia is simulated in nine distinct levels (low–high). The combined effect of the variables
determines the peer effect to reduce the inertia of inert consumers located around the
active consumers. We used the BehaviorSpace tool in NetLogo to conduct the simulations
10 times for each combination of input parameters.

Table 1 shows the individual variable level manipulation and the resultant number
of combinations of the simulation experiment. The experimental runs totaled 1890. The
results are extracted and tabulated for further statistical analysis.

Table 1. ABM experimentation parameters.

Neighborhood Influence Number of Noninert Peers Inertia Unique Combinations Total

3 7 9 3 × 7 × 9 = 189 189 × 10 = 1890

(low, medium, high) (7 levels of neighbors) (low to high, increased
in 9 steps)

(10 runs for each
combination)

4.2. Model Output

We tested our models in two aspects. First, to test for the inertia dynamics, and second,
the changing response to the price competition game.

The inertia dynamics were tested by analyzing the influence of the neighborhood
interaction parameters on the resultant number of active consumers at the end of the game.
The number of total active consumers denotes the sum of the inherently active consumers
and those who overcame inertia throughout the game. The regression equation is given by:

Yactive = β0 + β1(non− inert) + β2(in f luence) + β3(inertia) + β4(non− inert peers) + ε

The relationship was found to be statistically significant with a satisfactory R-squared
value (Table 2). The result indicates that the number of active consumers participating in
the price competition is determined by the interplay of the independent variables.

The number of active consumers at the end of the price competition game is plotted
according to the influence level, the number of noninert consumers in the peer network,
and the threshold of inertia to overcome. The three graphs show the rate of conversion of
inert consumers in the presence of the neighborhood parameters.

The output of the BehaviorSpace experiments was then further analyzed with an
ordinary least square (OLS) estimate to study the firm side of the model behavior. The linear
regression studies the effect of the interplay between consumer inertia and peer influence
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on overall price competition. The dependent variable here is the industry profit, which
is the sum of individual firm profits. Intuitively, firm prices are significant contributors
to industry profit. However, the quantity variable or number of consumers itself was not
significant in our model. The reason for this discrepancy is purely methodological. In this
ABM environment, the total number of consumers (irrespective of their subscription choice)
remained constant. The price competition in this study is not about market expansion
or exit but rather about capturing market share by competing in price, i.e., the volume–
margin trade-off scenario. Therefore, the suitable variable, in this case, is the number of
consumers who are naturally willing to switch to a lower-priced alternative and the agents
who overcame their inertia.

Table 2. Consumer inertia dynamics.

Dependent Variable:

Number of Active Consumers

Number of inherently noninert consumers
0.55668 ***

(0.07175)

Neighborhood influence
865.58617 ***

(110.67275)

Inertia
−794.83981 ***

(95.76026)

Number of noninert peers
−61.56191 ***

(2.03748)

Constant
965.78468 ***

(79.7272)

Observations 1890

R2 0.8466

Adjusted R2 0.8462

Residual Std. Error 177.1 (df = 1885)

F Statistic 2600 *** (df = 4, 1885)
*** p < 0.01.

As stated in the previous regression model, the consumers parameter can be replaced
by the neighborhood variables. At the end of each price competition, the final number
of consumers without inertia depends on the initial number of influencers and the three
neighborhood parameters.

The regression parameters are given as follows:

Yactive = β0 + β1 p1 + β2 p2 + β3q1 + β4q2 + β5switch + β6in f luence + β7 peers + ε

The output from Table 3 shows that the propensity to switch is the reverse of inertia,
and it holds a positive relationship in the regression equation. As the inertia reduces,
consumers become more willing to switch to a cheaper alternative, thereby adding on to
firm profits. On the other hand, in the presence of strong inertia and minimum interaction,
the consumers continue to pay a higher price. In such myopic circumstances, firms are
able to withhold a portion of their profits from the inert consumers. The neighborhood
inertia variable holds a slightly significant negative relationship since it takes a stronger
influence to convert these inert consumers. For the third neighborhood interaction variable,
the number of active consumers is proportional to the strength of the influence and hence
shows a positive effect. The varying range of consumer ‘activity’ is due to the introduction
of the inertia factor in the model. Going by the classical design of price competition, the
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consumer response in each period of competition would have been q1 = q, q2 = 0 when
p1 < p2 and vice versa.

Table 3. Industry outcome.

Dependent Variable:

Industry Profit

(1) (2) (3) (4)

price set by firm1
486.8 *** 486.2 *** 488.091 ***

(10.85) (9.068) (7.848)

price set by firm2
478.7 *** 479.5 *** 477.119 ***

(10.66) (8.909) (7.718)

consumers of firm1
0.0067 −0.0075

(0.01625) (0.0136)

consumers of firm2 NA # NA #

Propensity to switch
428.843 *** 429.8 *** 429.432 ***

(35.108) (15.52) (15.522)

Neighborhood
influence

−21.404 −237.4 *

(246.208) (108.8)

Number of
noninert peers

15.106 *** 14.11 *** 14.102 ***

(4.532) (2.003) (2.004)

Constant
288 *** 3662.486 *** 36.21 21.589

(50.5) (29.857) (43.78) (42.948)

Observations 1890 1890 1890 1890

R2 0.7424 0.07835 0.8206 0.8201

Adjusted R2 0.7419 0.07688 0.8201 0.8198

Residual Std. Error 208.4 (df = 1886) 394.1 (df = 1886) 174 (df = 1883) 174.1 (df = 1885)

F Statistic 1811 *** (df = 3, 1886) 53.44 *** (df = 3; 1886) 1436 *** (df = 3, 1883) 2149 (df = 4, 1885) ***

* p < 0.1; *** p < 0.01. (# Not estimated because of singularities).

5. Discussion and Conclusions
5.1. Neighborhood Effects

The study focuses on the effects of individual inertia from peer interaction. The peer
network in the ABM environment is established by considering the spatially adjacent
Moore neighborhood. We utilize the Moore neighborhood instead of the von Neumann
neighborhood to maximize the number of peers available in the two-dimensional (2D) set-
ting (Moore = 8, both edge and diagonal elements; von Neumann = 4, edge elements only).
The consumers respond to homophily, i.e., they are influenced by their peers that are
‘similar’ to them. The program is designed to create an ABM world at random without
the programmer’s involvement. Having the von Neumann setup restricts the number of
peers to only four. It may result in groups of agents that cannot interact or take too long to
join the interaction. The focus of the study is to show the effect of neighborhood effects,
and the Moore set up is an efficient option for the given model. From a purely operational
perspective, having other neighborhood models affects the performance of the program
(time and CPU resource utilization).

The NetLogo provides several sample ABMs from different areas of research. The
sample models of voting decisions utilize the concept of the Moore neighborhood. This
model converges satisfactorily under the given setup, considering the execution time and
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efficiency. This model served as a reference for a robust 2D model of economic interaction
for our study.

The interaction between consumer–agents is established in terms of the peer sub-
scription decision. For simplicity, we consider that active consumers influence their inert
peers unilaterally. Subjected to peer influence, these inert consumers may overcome their
inertia through multiple social interactions. If they overcome their inertia, they act as active
consumers in their network and influence the remaining inert consumers.

Our model illustrates the interactions using three modelling variables: inertia, noninert
or active consumers in a peer network, and strength of influence. These variables are
relevant in understanding real-world choice problems. Consumers perceive each purchase
decision differently, depending upon the cognitive effort expended, price (e.g., mental
accounting), and associated risk (purchasing candy vs. insurance). The level of inertia
can directly relate to the cognitive effort or complexity of the problem that manifests as
procrastination and inertia [14,47]. Telecom subscription decision is also perceived as a
complex task with risk (loss of telecom subscription is equivalent to losing connection
with the personal and professional network). Most consumers are reluctant to switch or
search for a better price for their service unless there is a major concern with the existing
subscription. Therefore, to incentivize a switch, peer influence (word of mouth) can play a
role along with marketing efforts by MNOs. In this context, the neighborhood effect can be
read as how easily a choice can be modified under peer influence. In our ABM, the influence
is measured as the number of active consumers required to push an inert consumer to be
active and the strength of the influence itself. As the complexity of a task increases, the
strength should also increase to transform the inert consumers. In a low-inertia and high
peer influence setup, consumers would easily convert from inert to active and participate in
the market competition. Alternatively, a difficult choice problem paired with low influence
power drives the market based on inert consumers. Firms, in this case, would have less
incentive to engage in a price war, as they can comfortably maintain a loyal consumer base.

5.2. Consumer Inertia

Inertia, in our context, is not simply a behavioral response but the manifestation
of several behavioral biases and operational deterrents. We assume that consumers can
overcome their choice inertia under suitable conditions. The ABM derives the combination
of the conditions. We implemented the consumer decision function not only in terms
of price preference but also including the inherent individual inertia. Decisions of each
agent at each time period are analyzed as a maximization problem. The active consumers
influence the inert neighbors in the social network. Figures 6–8 show the dynamics of
consumer inertia in terms of active consumers at the end of the price competition. Except
for the two highest levels of inertia, the consumers were able to overcome their status quo.
It is essential for firms, marketers, and regulatory bodies to keep the consumers active in
their subscription decision. In the absence of consumer involvement (as in the highest level
of inertia), firms undoubtedly are able to maintain a loyal customer base and reap profits.
The inert consumers do not seek their optimal choice and are disadvantaged compared with
active consumers. From a behavioral industrial organization perspective, firms may exploit
this inertia, resulting in inefficient market equilibrium [48,49]. Especially in telecom, the
overwhelming number of plans offered by MNOs and multiple tariff subscriptions within
an MNO pose a high cognitive load on consumers. Therefore, the inert consumers maintain
the status quo. Even when they overcome inertia and switch, they imitate peer behavior.
The firms can curate targeted advertisements to these active hubs in social networks, such
that they can propagate the information via (electronic) word of mouth. As an effect of
homophily, the information from an active peer would aid in reducing the perceived risk
associated with switching to an alternative network or tariff plan.
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Figure 7. Consumer activity at moderate (medium) influence.

5.3. Insights into Firm Behavior for Telecom

This study presents a parsimonious duopolistic price competition model between
two existing MNOs. In the current telecom market, capacity constraints have been eased
a lot by technological innovations. Most of the global markets have attained oligopoly
after liberalization from state-owned monopolies. Though this study simplifies the model
by restricting the comparison of firm offerings only by price, in reality, MNOs have now
included different streaming service subscriptions to differentiate their products and at-
tract consumers. Our model shows that a noninert consumer actively seeks the cheaper
alternative from two homogeneous offerings. A simplified and readily available switching
mechanism adds to reducing consumer inertia. Due to the nature of telecom offerings, it
is in the best interest of the consumers to maintain a working connection and avoid any
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risky switch to alternatives. In these cases, consumers often refer to peer network decisions.
Here, the decision of the active consumers could greatly influence others’ choices. Through
network effects, firms would be able to retain consumers. In a market with many active
consumers and under iterative price reductions, the overall industry profit will reduce.
Under collusion, if the consumers are indifferent between the offerings, they will continue
with their previous choice, and inertia remains unchanged.
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5.4. ABM

The past ABM literature on socio-economic phenomena provided evidence for the
interdependence of peer behavior on individual decisions (e.g., voting choice and competi-
tive strategies). Recently, the ABM has been used in the marketing literature [38,50,51] to
study distinct market phenomena. Our model provides a unique amalgamation of con-
sumer behavior and firm response. It analyzes the spill-over effects of network interaction
and resultant market dynamics. Though this model illustrates the case of mobile telecom
subscription choice under inertia, the results can be generalized for: (a) any industry that
poses a complex choice problem to consumers or (b) peer-dependent decision making of
individuals. We illustrate the potential of the ABM as a rigorous methodology to study
market interaction between more than one type of agent. In most theoretical market models,
the agents or consumers are assumed to be strictly rational (in a game-theoretic sense).
In the ABM environment, we implemented market competition under consumer inertia.
The statistical analysis of the cumulative behavior of agents provided insights into market
dynamics. It also provides the validity for the microworld representation of our ABM [30].
From a regulatory perspective, we present the need for the in-depth study of consumer
behavior for robust competitive regulations to ensure consumer welfare, market efficiency,
and stability.

5.5. Implications

This study undertakes a novel approach of modelling bounded rational consumers in
a choice problem setting. The choice problem is derived by pricing decisions of MNOs. The
objective of firms is to maximize profit while for consumers it is to maximize their utility.
Compared with existing models of consumer interaction and network propagation, this
study contributes to the literature by accommodating the concept of inertia in an analytical
model. The present study extends the literature by adding the bounded rationality aspect
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into the decision process (a reflection of real-world behavior). For practitioners, however,
the results indicate that consumer inertia allows firms to retain their customer base. These
inactive consumers end up paying more, which becomes a concern from the social welfare
perspective. On the other hand, our model also shows that with active peers in a social
network, inactive consumers were able to overcome their inertia threshold and actively
participate in market search. For MNOs and regulators, it is essential to understand
consumer mobility to ascertain suitable pricing levels and offerings.

5.6. Limitations and Scope for Research

We thoroughly analyzed consumer behavior and its dynamics under peer influence.
The ABM connects consumer choice to firm competition. The effect of the neighborhood
variables is reflected in terms of consumer activity and resultant firm profits. For simplicity,
our parsimonious model includes price as the only comparative factor and considers a sim-
ple duopoly of homogenous firms. However, MNOs nowadays differentiate their offerings
by various other means (reduced tariff rate between same MNO calls, OTT subscriptions,
and freebies) and they generally operate as oligopolies. The current model is set for firms
to engage in price competition exogenously. The model can be expanded to accommodate
other competitive action states for the firms (e.g., collusion, market entry, and exit). The
model could also be extended by introducing more stakeholders (for example, government
entities or regulatory bodies) and their complex action space. Here, the consumer decision
was solely focused on selecting between subscribers. The decision process could be further
studied in depth based on the combination of tariff plan–MNO selections. The participating
firms in this duopoly model are assumed to be profit maximizers, but in reality, as Cyert and
March (1992) [52] suggest, firms are ‘optimizers’. The firms try to balance between different
organizational goals on a priority basis. With robust software support such as NetLogo,
more complex market settings can be easily designed. In this study, the consumer-bounded
rationality received more attention. As an extension of this work, the optimization strategy
of firm objectives can also be studied in tandem with the consumer choice problem.

Our work provides a baseline competition model for the telecom industry. The
empirical validation of the same is beyond the scope of our paper. A prime reason is the
unavailability of reliable pricing information across MNOs. Moreover, the consumer-centric
information required for this model can be collected via targeted surveys, experiments, or
field studies. The competitive model can be empirically validated with relevant pricing
data and consumer interaction information.

This study can further be extended for firms to consider utilizing information propaga-
tion across social networks. It can be an additional communication channel to promote firm
offerings through their trusted peer network. The active consumers or the opinion leaders
thus can help in reducing the consumer inertia of their peers. Our study illustrates that it is
beneficial for firms to invest in understanding potential reasons for consumer choice inertia
and the means to reduce it, such that consumers actively respond to the offerings of MNOs.
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