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Undoubtedly, philosophers are in the right when they »

tell us that nothing is great or little otherwise than by

comparison.

Gulliver's Travels

by Jonathan Swift (1667-1745)

Word-of-mouth communication is a valuable means of marketing for small, local service
providers. Face-to-face transmission is most prevalent, but electronic word-of-mouth is on
the rise. Through the results of an agent-based simulation, this article shows that the penet-
ration of word-of-mouth for a small service provider, who is locally restricted due to the in-
separability of production and consumption, could benefit less from a growth in
word-of-mouth connections than a larger service provider. Only if the added electronic con-
nections are mainly local, small and larger service providers have similar effects on the pen-
etration of word-of-mouth. The article includes a discussion of how small service providers

could react to this threat.

Introduction

Word-of-mouth communication has become a hot re-
search topic in recent years because of its effectiveness
as a tool for marketing (East et al., 2005; Trusov et al.,
2009). Although word-of-mouth is often studied in the
context of selling goods (Libai et al., 2009), it is even
more important to the sales of services (van den Bulte &
Wuyts, 2007; Zeithaml, 1981). Services are largely intan-
gible and have credence qualities (Zeithaml et al.,
1996), leaving potential customers uncertain about the
quality of the service. In particular, small service pro-
viders — such hairdressers or plumbers — heavily rely on
word-of-mouth communication by their customers, be-
cause they are often locally restricted due to their small
number of staff and the inseparability of production
and consumption (Zeithaml et al., 1996; Lovelock,
2001).

In recent years, the electronic version of word-of-
mouth communication grew strongly and now ac-
counts for 10% of all word-of-mouth contacts (Carl,
2006; Keller & Berry, 2006; Keller & Fay, 2012). Electron-
ic word-of-mouth is based on media with low synchron-
icity requirements, other than, for example,
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face-to-face communication. Such low- synchronicity
media are especially suited to familiar tasks and to situ-
ations where transmitting information is more import-
ant than creating common understanding (Dennis et
al., 2008), both of which are relevant with electronic
word-of-mouth. Lower synchronicity also means that
spatial proximity is less important for electronic word-
of-mouth than other forms of word-of-mouth (De
Bruyn & Lilien, 2008). The Internet is an essentially
global medium (Lagrosen, 2005; Subramaniam et al.,
2000), and even though many online contacts might ac-
tually sit next door, the overall proximity of online con-
tacts can be considered to be lower than the proximity
of face-to-face contacts who exchange traditional word-
of-mouth communication (Wellman, 1996).

Now, if word-of-mouth is local and electronic word-of-
mouth is less so, the penetration of word-of-mouth for
small local service providers could suffer. With mainly
non-electronic communication, people will exchange
word-of-mouth communication about a local service
provider with the people they meet every day, face to
face. Most of the recipients of this communication are
then able to purchase the services of this provider be-
cause they live nearby. If people engage more and more
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in electronic communication, the amount of commu-
nication (and of word-of-mouth) heavily increases, and
a certain portion of the new communication goes to
non-local recipients. Such non-local electronic word-of-
mouth leaves the realm of a small service provider.
People who receive the communication, but do not live
close to the service provider, cannot purchase the ser-
vice and will also not pass on the electronic word-of-
mouth.

The objective of the study is to show the impact that
electronic word-of-mouth could have on small local ser-
vice providers. First, the relevant theories are described
to show how hypotheses were developed. Next, the
methodology and analysis of an agent-based simula-
tion of a word-of-mouth are presented. Finally, several
recommendations are given to help small service pro-
viders benefit from increases in electronic word-of-
mouth communication.

Theoretical Overview and Hypotheses

Word-of-mouth is defined as communication between
people about brands, goods, or services (Zeithaml,
1981; van den Bulte & Lilien, 2001) that induces a
change in the behaviour or the preferences of its ad-
dressee (Libai et al., 2010). This change is brought
about by mere communication, observation (Garber et
al., 2004; Godes et al., 2005; Libai et al., 2010), and social
pressure once a certain number of people within a per-
son's network all start to behave in a certain way (e.g., a
threshold model: Delre et al., 2007a; Granovetter, 1978).
Word-of-mouth processes are usually self-reinforcing
(Winch & Bianchi, 2006). The impact of word-of-mouth
depends on characteristics of the customer, the
product, the market, the message, the channel, and on
the relationship between the sender and addressee
(Arndt, 1967; Libai et al., 2010). This article focuses on
the relationship between sender and addressee, and
mainly examines their physical proximity. Other im-
portant aspects of this relationship are tie strength,
demographic similarity, or perceptual affinity (Bruyn &
Lilien, 2008), but these aspects are beyond the scope of
this study.

Electronic communication and electronic word-of-
mouth are on the rise, altering the nature and effects of
word-of-mouth communication. Two developments
are associated with rising electronic communication
relevant to word-of-mouth. First, a strong growth in the
amount of word-of-mouth connections can be expec-
ted, because electronic communication can easily be
shared and copied. Second, parts of these new connec-
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tions will be non-local, given that electronic word-of-
mouth can go to contacts anywhere in the world,
whereas traditional word-of-mouth mostly addresses
people in the same area. Thus, the non-local share of all
connections increases. Our analysis is informed by the
literature on the role of proximity in innovation diffu-
sion. It has been shown that spatial proximity has a pos-
itive influence on the diffusion of innovation (Agrawal
et al.,, 2008; Bell & Song, 2007; Bronnenberg & Mela,
2004; Choi et al., 2010; Garber et al., 2004).

From this consideration, we derive two hypotheses:
First, we argue that a mere rise in the number of con-
nections of customers can be detrimental for small ser-
vice providers. Should electronic word-of-mouth be
addressed towards local and non-local connections
(e.g., a post on Facebook about a service), one could as-
sume that only the electronic word-of-mouth that
reaches local contacts is helpful, because only these ad-
dressees can use the services of the provider. The elec-
tronic word-of-mouth that reaches non-local contacts
will probably be useless, because the non-local address-
ees cannot use the services of the recommended pro-
vider. On the contrary, a larger service provider in the
same situation (i.e., where electronic word-of-mouth
about the provider is spread to local and non-local con-
tacts alike) will find more of the non-local electronic
word-of-mouth addressees inside that provider's
realm. These addressees can use these services, so the
larger provider benefits from electronic word-of-mouth
to both local and certain non-local addressees. From
this foundation, the following hypothesis is derived:

Hypothesis 1: The more electronic word-of-mouth con-
nections, the more the penetration of word-of-mouth
for small local service providers will lag behind larger
service providers.

An example can help illustrate this difference between
small and larger providers: If one person posts a picture
of a Starbucks coffee on their Facebook account, the
vast majority of their friends will be able to try the same
coffee in their local Starbucks, even if they live far away.
But, when posting a picture of a coffee from a small
café with only a single branch, only those Facebook
friends who live in the same place will be able to react
to the electronic word-of-mouth and also try the coffee.

One way for small service providers to overcome this
threat is if many of the newly added electronic connec-
tions are local. New local connections remain relevant
for the small provider, even if they are electronic: the
addressee can purchase the service or at least pass on
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the information by word-of-mouth. Thus, there should
be fewer differences between larger and small service
providers if the electronic word-of-mouth connections
are local.

Hypothesis 2: The more local the electronic word-of-
mouth communication, the smaller the difference in
the penetration of word-of-mouth should be seen
between small local service providers and larger ser-
vice providers.

Word-of-Mouth Simulation in an Agent-
Based Network

The study employs an agent-based simulation of a
word-of-mouth process. A growing number of word-of-
mouth studies use such agent-based simulations for
modelling word-of-mouth processes (Deffuant et al.,
2005; Libai et al., 2010). These simulations are fed with
behavioural rules for single agents and network spe-
cifications as input parameters. After observing the
agents’ behaviour for multiple rounds, the aggregated
consequences of the agents’ actions can be observed
and traced back to the respective input parameter
(Smith & Conrey, 2007). By systematically varying the
inputs, data for statistical analysis is generated. The
type of network employed is a small-world network
(Watts & Strogatz, 1998), where the vast majority of rela-
tions is clustered locally, but some relations are ran-
dom to help information travel quickly (Delre et al.,
2007b; Dorogovtsev & Mendes, 2010; Goldenberg et al.,
2001; Watts & Strogatz, 1998).

The actual word-of-mouth communication that is
modeled in such a network starts with external effects
that go to some agents (e.g., through advertising or ac-
tually using the service) and then spread to others via
internal effects (Garber et al., 2004; Murray, 1991). This
spreading can either happen like a virus infection
(Goldenberg et al., 2001) or along the lines of a
threshold model (Delre et al., 2007b; Granovetter, 1978;
Granovetter & Soong, 1986).

We simulated a word-of-mouth process in a small-
world network of 2000 agents where 5% of the relations
were random and the rest were locally clustered
(Bampo et al., 2008; Garber et al., 2004). The simulation
was created in Netlogo (Stonedahl & Wilensky, 2008;
Wilensky, 1999) and was run approximately 600 times.
Each simulation included either a small or a larger ser-
vice provider that differed in reach. Their respective
reach was modelled by breaking the two-dimensional
network into windows (Garber et al., 2004) and then al-
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locating more windows to the larger provider and fewer
windows to the small provider. Thus, a small local ser-
vice provider covered approximately 10% of the net-
work and a larger provider covered approximately 25%,
of the network. The infection would only hit an agent if
they live within the pre-defined realm of the local ser-
vice provider and are not immune; 10% of all agents are
set to be immune, which is comparable to “interest
state no” in the study by Deffuant and colleagues
(2005).

The network was gradually altered to account for the ex-
pected rise in electronic communication. The total
amount of connections was raised to either 120% or
140%, creating the variable “added connections”. The
local share of connections varied: 95, 100, 105, 110 or
115 percentage points were local. The dependent vari-
able is the impact of the word-of-mouth, which meas-
ures the share of infected agents in the realm of the
local service provider among all agents in this realm
after 50 rounds (i.e., the penetration of the population
with word-of-mouth communication).

The infection mechanism employs a threshold model
and largely relies on extant literature. Nevertheless, one
blind spot is being refined: the difference between
word-of-mouth from those who actually used a service
(i.e., "use agents") and those who only heard about it
(i.e.,"hear agents"). We assume that use agents have
more powerful word-of-mouth to share than hear
agents, which is somewhat similar to Deffuant and col-
leagues (2005), who model more-convinced agents as
being more influential. The infection starts through ex-
ternal effects that exert their influence in every round.
It can then take multiple (hierarchical) routes via differ-
ent thresholds to infect more agents. The size of the
threshold ranges from 3 to 6, depending on whether the
word-of-mouth comes from agents who used the ser-
vice or only heard about it.

Analysis of Data from an Agent-Based Model

After approximately 600 simulation runs, data on input
and output parameters were drawn and analyzed using
ordinary least squares regression, because the depend-
ent variable is metric (Goldenberg et al., 2001; Golden-
berg et al., 2010). In order to test the hypotheses, three
models were developed (Table 1). The first model con-
tains the main effects of the variables “added connec-
tions”, “local share of connections”, and the dummy
“small provider”, plus the effects of the controls (i.e., ex-
ternal effects through hearsay and use, and infection
probability). The second and the third models show
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two interaction effects: one between added connec-
tions and small providers, the other one between local
share of connections and small providers.

Model 1 shows that smaller service providers in general
perform worse in terms of the penetration of word-of-
mouth, as indicated by the significant negative coeffi-
cient for small service providers (Table 1). The main ef-
fect of added connections is not significant in the first
model, so simply having more connections does not in-
crease the penetration of word-of-mouth. The local
share of the connections nevertheless matters strongly
for the penetration of word-of-mouth - the significant,
positive coefficient shows the positive relationship.

Table 1. Simulation models explaining the penetration
of word-of-mouth communication

Model 1 Model 2 Model 3

Added connections 0.009 0.090*** 0.009

(0.022) (0.030) (0.022)
Share of local 0.491*** 0.491*+* 0.522%**
connections (0.038) (0.038) (0.053)
Small provider -0.052***  (.155"** 0.013
(0.005) (0.053) (0.077)
External use-effect 0.033*** 0.033*** 0.033***
(0.001) (0.001) (0.001)
External hear-effect 0.024*** 0.024** 0.024***
(0.002) (0.002) (0.002)
Probability of 0.001*** 0.001*** 0.001***
infection (0.000) (0.000) (0.000)
Added connections -0.163***
x Small provider (0.042)
Share of local -0.062
connections x Small (0.074)
provider
_cons -0.555%** -0.658*** -0.587***
(0.043) (0.050) (0.058)
N 588 588 588
adj. R2 0.808 0.813 0.808

Standard errors in parentheses
*Pp <0.10, ** p < 0.05, *** p < 0.01
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The interaction effects necessary to test the hypotheses
are provided in Model 2 and 3. The coefficient for the
interaction between small providers and added connec-
tions (Model 2) is significant and negative, meaning
that small providers benefit significantly less from ad-
ded connections than larger providers do (Table 1). The
significant main effect of “added connections” shows
that each connection added is positive for larger pro-
viders, which means that it increases their penetration
of word-of-mouth. For smaller providers, the negative
and significant interaction effect shows that their penet-
ration of word-of-mouth will be lower than that of a lar-
ger provider once new connections are added, thus
supporting Hypothesis 1. Keeping all other factors con-
stant, this negative effect would even mean that the
penetration of a small provider is even being harmed by
every new connection made. Nevertheless, this is a
somewhat theoretical effect: two separate regressions,
one for small providers and one for larger providers,
were run and the standardized betas (not shown here)
were compared, and all the other coefficients do have
much higher, significant and positive effects on the
penetration of word-of-mouth communication. Thus, it
can be concluded that the penetration of the small pro-
viders’ word-of-mouth communication will be lower
than those of the larger providers’, but not necessarily
negative.

Model 3 shows the interaction between the local share
of connections and small provider, allowing for the test
of Hypothesis 2. The coefficient for the interaction does
not become significant (Table 1), thus there is no signi-
ficant difference between large and small providers in
terms of how they benefit from a higher share of local
connections. This result shows that Hypothesis 2 also
finds support in the data.

In summary, larger providers benefit much more than
small providers from a growth in the number of connec-
tions their customers have. Only if these new connec-
tions are mainly local, do small providers and larger
providers experience similar penetration of word-of-
mouth.

To further illustrate these differences, the data were sor-
ted into eight groups. The groups were formed by cross-
ing the variables “added connections, “share of local
connections”, and “small provider”. Four of the groups
represent small providers (denoted with solid lines in
Figure 1); the other four represent larger providers (de-
noted with dotted lines in Figure 1).
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Figure 1. Simulated penetration of word-of-mouth communication by service-provider group

The simulation shows that, for small as well as for larger
providers, adding connections and increasing the local
share results in higher penetration of word-of-mouth.
Nevertheless, for the small providers, the improvement
versus the status quo is rather small if most connec-
tions are non-local, no matter how many new connec-
tions are added. Only if many of the connections are
local, can a small provider truly benefit. For larger pro-
viders, the picture is different: they are positively af-
fected by both factors, added connections and higher
local share of connections.

Another interesting aspect of Figure 1 is the develop-
ment of the penetration over time. The “take-off” of the
better-performing groups only starts after about 30
rounds. This finding points to the self-reinforcing effect
of word-of-mouth (Winch & Bianchi, 2006) that only ex-
erts its influence once the external effects have reached
a certain size.

The point of the simulation could be empirically valid-
ated by studying actual word-of-mouth and electronic
word-of-mouth processes of small and larger service
providers. All of their word-of-mouth communications
should be gathered over a certain time period and then
be compared in terms of penetration and the impact of
the proximity of the electronic contacts. Alternatively,
only gathering the electronic word-of-mouth could suf-
fice to make the point of differences in penetration
between small and larger providers, and the impact of
distant electronic word-of-mouth recipients.
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Recommendations for Small Service
Providers

Small local service providers could take the following
actions to benefit from increased electronic word-of-
mouth communication:

1. Foster word-of-mouth communications, especially
those that are local and electronic: Most local service
providers treat word-of-mouth as something out of
their influence that just “comes naturally”. With the
danger of losing penetration of word-of-mouth due
to increased electronic communication, local service
providers should make an effort to foster word-of-
mouth, for example, by implementing a “Tell a
friend” program. The more word-of-mouth commu-
nication there is (be it face-to-face or electronic), the
more self-reinforcing it becomes. An important facet
of such a program is stimulating local electronic
word-of-mouth, that is encouraging local customers
to talk to their local online connections about a pro-
vider, for example, by offering local prizes for every
100th post about the provider or service in a social
network. Local electronic word-of-mouth will be of
utmost importance to local service providers be-
cause it helps to reinforce the normal word-of-
mouth and thus to maintain its penetration. It also
reacts to the customers’ need for online communica-
tion.
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2. Aggregate electronic word-of-mouth and channel it to
its own servicing area: This article shows that the pen-
etration of word-of-mouth decreases when electron-
ic word-of-mouth leaves the service provider's realm
and cannot "find a way back" to the local context by
itself. Still, there are ways for a provider to help chan-
nel this electronic word-of-mouth back into its local
area. For example, the service provider could imple-
ment a mechanism for collecting electronic word-of-
mouth communication about it services and then
create links from these communications back to the
offline world, for example by printing electronic
posts on cards to hang up on the shop walls, and to
its own web presence, for example by retweeting
word-of-mouth messages posted on Twitter by the
provider's customers.

3. Find new ways to combine word-of-mouth and elec-
tronic word-of-mouth: For the self-reinforcing effect
of word-of-mouth to unfold, it is necessary for the
communications to easily change channels, for ex-
ample, to go from face-to-face to electronic and
back. Finding technical ways to ensure a smooth and
easy transition from one means of communication to
another will promote the penetration of word-of-
mouth. This need for an easy transition not only
holds true for the rather coarse distinction between
word-of-mouth and electronic word-of-mouth, but
also for transitions between subcategories such as
email, tweets, Facebook likes, feedback on websites,
received oral feedback, and so on.

4. Extend reach by cooperating with competitors: Reach
is key for a local service provider, as shown in this
study. One innovative way to fight off decreased pen-
etration of word-of-mouth would be to cooperate
with other local service providers in order to increase
reach. These other providers should at best be pro-
viders in the same line of business, but in another
geographical area. Reach could increase fundament-
ally if some providers from different areas marketed
their services together online. Electronic word-of-
mouth for such an alliance could hardly leave the
combined realm, so the penetration of word-of-
mouth would stay high. Furthermore, resource pool-
ing could help advance the above-mentioned innova-
tions.

Conclusion
This article shows that small local service providers
may suffer from the increased digitization of commu-

nication. Relative to large service providers, the import-
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ant marketing tool of word-of-mouth might leave small
service providers worse off in terms of penetration. The
agent-based simulation used in this study shows that
this gap grows wider as the number of electronic con-
nections increases. Electronic connections often link
people who are distant, that is, who do not live within
the realm of a small service provider. Word-of-mouth
distributed to those people could be less helpful to a
small and locally restricted service provider, because
the recipients living outside of his realm cannot pur-
chase the service and will probably not spread the word
about it.

The simulation also shows that this challenge may be
largely overcome if the online connections are as local
as possible, meaning that local service providers can be-
nefit from increased levels of electronic word-of-mouth
if those electronic communications are targeted at
people living nearby. If this is the case, the difference in
the penetration of word-of-mouth for small and larger
providers is expected to be smaller.

However, there are several limitations pertaining to the
analysis. First, the goal of this study was to investigate
the role of physical proximity in influencing the effects
of electronic word-of-mouth for small local service pro-
viders. Thus, physical proximity lies at the core of the
analysis and other factors that might impact the effects
of electronic word-of-mouth, such as the strength of
ties between connections, are ignored. The effects of tie
strength have been debated in the literature: although
strong ties are more influential than weak ties in the
awareness phase of a purchase (De Bruyn & Lilien,
2008), weak ties have been shown to be more influen-
tial than strong ties once the size of a person's network
decreases or when there are many contacts with weak
ties (Goldenberg et al., 2001). Depending on the proxim-
ity of strong and weak ties, the impact of tie strength
might influence the effects of physical proximity. An ex-
amination of this factor (and others) could be an inter-
esting extension to the research discussed here.
Second, a more fine-grained simulation could include
more aspects of the word-of-mouth process (e.g., the
valence of the word-of-mouth) or further detail out the
behaviour of the agents. Third, the predictive power of
the simulation could be increased with real-world data
instead of basing the simulation on parameters drawn
from the literature.

Despite these limitations, the study suggests that small
service providers can improve the penetration of their
word-of-mouth to benefit from electronic communica-
tion. Such innovative solutions could aim at supporting
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local electronic connections to invoke local electronic
word-of-mouth, but need not be confined to this ap-
proach. Four recommendations for small service pro-
viders were offered here: i) fostering word-of-mouth
and electronic word-of-mouth; aggregating and chan-
neling electronic word-of-mouth into the provider's
own servicing realm; searching for new ways of combin-
ing face-to-face word-of-mouth and electronic word-of-
mouth; and extending the reach of small service pro-
viders, for example, through alliances with providers
from different areas but from the same line of business.
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