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ABSTRACT

Nowadays, using social media has expanded in societies and organizations. So the question arises: What
are the effects of social media on organizations? It seems the varied effects of social media on
organizations altogether form a complex, dynamic system. This study examines this issue with system
dynamics to model the dynamic complexity. The concept absorptive capacity is used as a mediator to
apply the social media effects on the system. Absorptive capacity means the organization's ability to
recognize valuable external information, assimilate, and utilize it in the organization, explaining the
difference in the performance of organizations. After modeling, using the data obtained from a company
active in the Iranian food industry, the relationships between the model variables are defined. To
generalize the model, its variables are normalized so that the results can be applicable for different
organizations. To improve the current situation, four policies are proposed and exerted to the model. The
results demonstrate that proactively managing social media, compared to increasing the investment share
of social media, has a more considerable effect on the organization's financial performance and market
share.
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1. INTRODUCTION

Since the advent of social media (SM) in the late 1990s,
the number of active users has grown to several billion
(1). Statistics at the beginning of 2023 depict that about
4.76 billion of the world’s people are using these
technologies (2), reaching 6 billion in 2027 (3). Social
media users are not only content consumers but can also
produce content themselves (4). Individuals frequently
utilize social media platforms as an outlet for expressing
their opinions regarding published content (5). The
content highlights aspects of users' real lives, thus
providing organizations with the incredible potential to
benefit from it (6).

Today, social media have become so widespread
among businesses that they have changed how
organizations communicate with their environment (7,
8). Communication through SM promotes competitive
advantage by helping network with customers and other
organizations (9). Besides, social media have also
changed internal processes, thus becoming an essential
strategic tool (10). So, organizations should manage their
social media to implement new strategies and boost their
performance (11).

Despite the high capabilities of SM, their capability
for creating business opportunities is not yet fully
understood. While many executives have plans to
increase their company's social media budget in the
coming years; however, the majority of businesses have
not achieved the desired results from using social media
(12). According to Garcia-Morales et al. (7), social media
produces a highly complex, dynamic ecosystem for
growth and innovation, not considered in previous
research. Thus, we address the following research
questions:

1. What opportunities or threats do social media
create for organizations?

2. Through which mechanism do social media
overshadow the organizational performance?

3. How can we leverage social media to boost
organizational performance?

In this research, after showing the complexity of the
issue, we gather the various effects of using SM in
organizations in a dynamic model, considering system
feedbacks. So, by examining the literature and
introducing the concept Absorptive Capacity (AC) as the
main channel of SM influence in organizations, the
causal relationships between the problem variables and
the existing feedbacks are identified, and a model is built
in the form of a Causal Loop Diagram (CLD). The model
should be able to predict the effects of implementing
different policies on the use of SM. The model is
developed into a System Dynamics (SD) simulation
model. To formulate the model, we applied the data of a
typical organization of Iranian food industry. Then we
defined four policies derived from SM variables and

applied them to obtain the best policy according to the
results.

The remainder of this paper is arranged as follows. In
the next section, we introduce SM effects on
organizations based on the existing literature. Then the
absorptive capacity and the motivation for using this
structure in the model are discussed. Subsequently, we
model the problem in three evolutionary phases. The fifth
section is dedicated to define the policies and their
implementation and analysis. Finally, we conclude the

paper.

2. AN OVERVIEW OF SM EFFECTS ON
ORGANIZATIONS

Social media have democratized the creation and access
to content for all its users as they can all contribute to
content creation (4, 13). Organizations can create value
by receiving a large volume of comments, suggestions,
reviews, and other types of content and then exploiting it
properly. Apart from consumer information, employees'
work-related posts on social media change consumers'
evaluations of the organization (14). In addition, studies
show that the implementation of communication
strategies such as timeliness, responsiveness, and the use
of human voice can improve positive relations with
stakeholders (15). Social media drastically reduces the
customer's distance from the organization. Therefore,
perhaps the most prominent consequence of using these
media is their impact on customer relationship
management. This issue has become so serious that some
authors have brought forward the discussion of the social
customer and Social CRM (SCRM) (16, 17). Social
media values the customer so much that even their
opinion is included in the organization's innovations, and
this is one of the differences between traditional CRM
and SCRM (16, 18).

Nonetheless, Myddleton and Fullwood (19) have
introduced SM as a tool for marketing. Social media
affects marketing performance through SCRM capability
(20). Consumers share information about an
organization's products and services through SM, quickly
disseminated among users (21). This is electronic word-
of-mouth (eWOM), a marketing tool creating a brand
image (19, 22). Moreover, using SM for customer service
affects organizational reputation (22).

Using SM to communicate with stakeholders has
made it a rich source of knowledge that helps better to
understand markets and customer feedback (10, 23).
Besides this, social media have facilitated access to
specialists, especially when grouping people in an
organization based on their skills has distanced
knowledge resources (ibid). Apart from acquiring
knowledge, social media can act as a backer for creating
knowledge in organizations (24, 25). Social media affect
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the new product development process by facilitating
knowledge sharing, idea refinement, idea development
about organizational functions, accurate idea screening,
and ignoring hierarchical barriers to idea development
(26).

Although some of the variables mentioned in the
literature can be considered performance indicators,
some authors have immediately stated the concept of
performance as a result of using SM (12, 27-31).

So far, we have introduced the positive effects of SM,
including

- CRM,

- marketing, branding and reputation,

- knowledge acquisition, innovation and knowledge
creation, and

- performance.

However, SM brings risks to organizations for
reasons such as interactivity, spontaneity, and unedited
content (32). First, SM have caused organizational
boundaries to fade as a barrier to knowledge transfer (13).
Critical knowledge, including business secrets or
products developed by organizations, may be
compromised using SM (4). Knowledge leakage occurs
by SM in various ways, for example, hacking attacks (32,
33) and careless messaging (4, 32).

Second, as much as eWOM can benefit an
organization, it can be equally or even more dangerous.
Reputations are at stake whenever a negative discussion
starts on SM (19, 34, 35). SM is the basis that accelerates
the spread of bad news and negative opinions faster than
positive ones through eWOM (36, 37). Therefore, the
risk of knowledge leakage and losing reputation are two
major SM risks for organizations.

The effects of using SM on organizations have been
examined in several studies. Most of them have looked
the particular effects. In some cases, effects have been
introduced from an island perspective and independent of
other effects. Moreover, the feedback of variables has not
been seen in most models. In most studies, a particular
dimension of performance has been considered, while the
organization's performance is a multidimensional
construct (12). In general, there is no comprehensive
model including the different effects of SM- desirable or
adverse- on various aspects of performance, considering
feedbacks, to allow a better understanding of the issue. In
this study, we intend to cover the above gaps using the
SD approach.

3. ABSORPTIVE CAPACITY, A KEY TO ANALYZING
SOCIAL MEDIA DYNAMICS

Absorptive capacity is a concept first introduced in 1980s
as the ability of an organization to recognize the value of
new information gained from the outside, assimilate it
within the organization, and utilize it to achieve
economic goals (38). Absorbing knowledge is vital for

the long-term survival of organizations and makes them
more profitable (39). To succeed, organizations must
exchange knowledge with the outside world and work
closely with suppliers and potential markets to innovate
new products (40).

AC has been proposed as an alternative to the theories
that explain the differences in the performance of
organizations (41). According to Todorova and Durisin
(42), organizations can make lasting differences in
performance against competitors by constantly investing
in their absorptive capacity. Therefore, we choose this
structure as the main channel of SM influence on the
performance and base our conceptual model on it.

So far, several conceptualizations of AC have been
suggested, one of the most widely used of which is the
3D model of Lane et al. (43). They looked at AC through
a learning lens. According to them, there are two main
views on the AC: a funnel that seeks and discovers
knowledge; and a pipeline in which efficiency is
important and determines how much a company can
utilize new knowledge. The first look is at the initial stage
of the absorption process and is called exploratory
learning, and the second look is at the end of this process
and is called exploitative learning. To connect these
forms of learning, it is necessary to combine the received
knowledge with the existing knowledge, called
transformative learning. The triple dimensions proposed
by Lane et al. (43) are found suitable for modeling in this
study.

4. MODEL BUILDING

To start modeling, in the first phase, a simple linear
model is built to display the relationship between the
main elements. By depicting the primary dynamics of the
problem; the model becomes a dynamic model in the
second phase. Finally, by adding more variables and
loops to the model, more dynamics and complexity of the
problem are shown through CLD. At this stage, the
absorptive capacity's dimensions will form three
subsystems, merged to construct a flow diagram and
simulate.

To do the second and third phases, dynamic
hypotheses were formed by conducting an in-depth
literature review and holding semi-structured interviews
with subject-matter experts. Therefore, in the first step,
to contextualize the research, related literature was
reviewed. The literature review results serve as input for
theory building on the system dynamics model (44). The
output of the first phase is a skeletal model, useful for
data collection in subsequent steps (45). The literature
review covered the fields of social media (nature,
application, and organizational effects), absorptive
capacity (definition, dimensions, and variables involved),
organizational performance (financial and non-financial
dimensions), as well as causal relationships between
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these concepts. The literature review was used as the
basis of this research. Then in the second step, to add
more confidence in our findings, multiple follow-up
conversations by phone, direct and group discussion, and
intensive document review were also done. Various data
collection methods enhance theory generation by
offering multiple viewpoints, detailed information, cross-
checking, and robust evidence (45). Key variables and
causal relationships between them emerged during the
analysis.

Of course, the above steps overlapped and were done
iteratively. This topic in conceptual modeling helps to
refine and improve the models a'nd, as a result, to build
models with more validity.

4.1. Model Assumptions All models are limited
and simplified representations of reality (46). Therefore,
every model is surrounded by a set of assumptions that
determine the model’s boundary. These assumptions
prevent the modeler from approaching areas outside the
research scope. This research also follows this
proposition and contains the following assumptions:

- the organization is a manufacturing organization (and
not a service),

- during the simulation period, the sale price of the
organization's products will be fixed,

- during the simulation period, none of the production
machinery and equipment will be changed, replaced,
or added,

- there will be no shortage of resources for production,

- the number of employees in the organization will be
constant during the simulation period, and

- All the organization's social capital in cyberspace are
members of the organization's virtual pages.

4. 2. Basic Model The absorptive capacity is the
main channel through which SM affects performance.
Using SM in various organizational processes plays a
vital role in the development and maintenance of AC (41,
47). According to Roberts et al. (47), an organization’s
absorptive capacity depends primarily on its members’
personal knowledge and mental models; they evaluate
the environment, bring fresh knowledge to the
organization, and apply it to products and processes.
Considering the limited rationality of people, new
information technologies can help organizations in this
matter (ibid). Also, the ability to exchange knowledge
and establish internal communication develop AC (41,
48), which can be facilitated using SM (12, 19, 29, 41,
49).

Moreover, AC changes organizational performance.
The relationship between AC and performance is such
that the difference in the performance of organizations
can be found in the difference in their absorptive capacity
of knowledge (41). Continuous investment in AC, which
can be operationalized as R&D costs, leads to sustainable
performance differences (42) that manifest as higher

profitability (39, 40) as well as improved non-financial
performance such as higher customer satisfaction levels
and faster time to market (40).

Figure 1 depicts the basic model of the relationship
between SM use and performance.

4. 3. Dynamic Nature of the Problem At this
phase, the cause and effect in the previous model are
swapped. That is, the organizational performance, which
was an effect, becomes a cause for improving the AC and
using SM. Therefore, we encountered feedback loops
that are the basis of the dynamics of the problem.

The dynamic model of SM effects on the performance
of organizations is shown in Figure 2. The diagram is
presented in the form of a simple CLD. CLDs are tools
for systems thinking that help display the feedback
structure (46). A CLD contains variables connected by
arrows that represent causal relationships between them.
The two reinforcing and balancing feedbacks that create
the dynamics of systems are characterized by R and B,
respectively. The former is a loop in which the change of
any variable in any direction is intensified by other
variables in the loop in the same direction. In the latter,
the change of each variable within the loop is controlled
by other variables and goes to balance. The diagram
includes five variables: Using Social Media, Absorptive
Capacity, Performance, SM Side Effects, and
Investment. The path of Using Social Media-Absorptive
Capacity-Performance is the same as we introduced in
the previous phase. In addition to performance
feedbacks, the variable SM Side Effects has been added
to the previous model. As a result, four loops will be
formed: two reinforcing loops (R1 and R2) and two
balancing loops (B1 and B2).

4. 3. 1. Loop R1: Using Social Media- Absorptive
Capacity- Performance- Investment  Considering
that a share of the organization's profit is devoted to
investment in SM, improving financial performance (FP)
leads to an increase in this investment. This investment is
spent on items like installation, support, employee
training, content creation, and digital infrastructure, thus
increasing social media use at the organizational level.
Other causal relationships were described in the basic
model.

4. 3. 2. Loop R2: Absorptive Capacity-
Performance- Investment In the previous model,
we described the effect of AC on performance. On the
contrary, the organization’s financial performance can
lead to the improvement of AC due to the investments in
R&D. The effect of R&D investment on AC is so great
that Cohen and Levinthal (48) consider it an antecedent
of AC (43). Organizations should seriously invest in
R&D to complement their AC capabilities (50).
According to Marrucci et al. (51), knowledge acquisition
(exploratory learning) can occur due to investment in
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Using Social Media> Absorptive Capacity >< Performance >

Figure 1. The linear model for the problem

R&D. Also, a firm's ability to exploit external knowledge
often develops as a by-product of its R&D activities (48).
Therefore, a part of the organization's financial
performance allocated to research and development leads
to the improvement of AC.

Apart from the absorptive capacity, there is also a
detour channel formed after the organization uses SM:
the side effects of SM. The side effects include the risks
and costs of social media. The speed of spreading SM is
so much that organizations do not have time to
understand its risks (4). Furthermore, there is a trade-off
between opportunities and threats of SM such that if a
manager finds the use of SM risky, the organization is
less likely to use it (33). This highlights the complexity
of the problem. By adding SM Side Effects, two more
loops are attached to the model (B1 and B2).

4. 3. 3. Loop B1: Using Social Media- SM Side
Effects (Risks)- Absorptive Capacity- Performance
In a highly competitive environment, an organization’s
knowledge assets are critical to maintaining its
competitive advantage (52). Knowledge leakage through
SM occurs in various ways, such as hacker attacks and
negligence in sending messages (4, 32, 33). A 2021
survey revealed that nearly 3/4 of the world's
organizations have experienced at least one social media
attack (53). Imitation of organizational innovation by
competitors is a threat that jeopardizes investment in
R&D (54). In other words, knowledge leakage hinders
practical innovation. The more innovative an
organization is, the more capable it is in continuously
creating products and improving processes (7). The
endangered innovation in an organization jeopardizes the
exploitation of knowledge as one of the AC dimensions
(43, 55).

Other causal relationships were described earlier in
loop R1.

4. 3. 4. Loop B2: Using Social Media- SM Side
Effects (Costs)- Performance Entering the web
and especially social media will create costs for the
organization over time. These costs include website
support, bandwidth, managing the organization's virtual
pages, and upgrading user behavior analysis software.
For example, the purchase and support price of some
software packages, such as Hotjar, changes according to
the number of users (56). The increase in SM costs has
the opposite effect on financial indicators of performance
(such as profit). This is the cause of creating a negative
loop (B2).

This loop closes with performance feedback on Using
SM, as described earlier.

4. 4. Model Expansion In this phase, the previous
model is extended. For this, we broke the problem into
three subsystems derived from the dimensions of AC and
extended causal relationships in each one.

In each model, there are delays displayed as two
parallel lines on the arrows. This means that the
dependent variable does not immediately reflect a change
in the independent variable. Delays are crucial to show
the dynamics of the problem (46) and make it difficult to
predict the system’s behavior (57). Also, a dashed arrow
indicates an information link, required to formulate the
final model. Eventually, numbered variables are
exogenous ones whose value is determined by another
subsystem. The number inside <> is the subsystem
number.

4. 4. 1. Subsystem 1: Knowledge Acquisition
What happens here is the acquisition and entry of external
knowledge into the organization, strengthened through
SM. So, the organization should consider amounts as
investments, borrowed from financial performance (FP
— Investment — SM investment). The SM investment,
spent on things like planning, choosing appropriate
technologies, establishing digital infrastructure, training
employees, and support, would elevate organizational
maturity in SM utilization (SM investment — SM
maturity). The maturity shows the effectiveness of efforts
in implementing and developing SM. In the first level,

SM Side
Effects

(5

\ 4

Using Absorptive
Social - Performance
Media Capacity
A A
) —— )
Investment

Figure 2. The dynamic model for the social media effects on
organizational performance
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the organization introduces itself to external users by
creating an account in cyberspace. Next, the organization
develops its user accounts and presents itself and its
products. Finally, by providing the proper infrastructure,
the organization enables its employees to use cyberspace
and social media. However, money alone cannot bring
SM efforts to the desired result (12). Items like a
developed strategy for using SM, the variety of the
organization’s social media (58), the quality of its pages,
internet speed and bandwidth play a fundamental role in
SM investment effectiveness, as it enhances user
engagement. So, SM investment effectiveness also affects
SM maturity. The higher the organization's SM maturity
level, employees will use social media more and more
useful (SM maturity — Internal use of SM). In addition
to systemic factors, investing in high-quality personnel
and training, after a while, strengthens Human Resource
Capabilities (HRC) for effective SM use (Figure 3).

One of the applications of social media is information
search (59, 60). Through this, people can search social
media space for the knowledge they need and broadcast
it in the organization's virtual channels and forums (41).
Social media is a powerful tool for knowledge exchange,
especially with knowledge holders (19). As a result,
internal use of social media leads to knowledge
acquisition.

Also, developing customer relationships amplifies
innovation processes and enables organizations to
harness knowledge from customers (18, 61). The
knowledge comprises customer needs, customer
knowledge, and market conditions, which can be
processed for use by organization’s departments. Of
course, technological advances have enabled
organizations to interact with customers more effectively
and efficiently, which has increased the speed and
effectiveness of responding to customers (18). The
prominence of the customer's role in organizations
through SM has prompted some researchers to point out
the context of SCRM (16, 17). SCRM expands the
organization's understanding of markets and customers
and brings a large amount of knowledge (SCRM
performance — Knowledge acquisition), which will
ultimately affect the organization's performance. The
knowledge results from the opinions and views of
customers in SM, spread by eWOM. eWOM is the
sharing of consumers' opinions about products, brands,
and organizations through the web (62). By producing
positive and negative comments, customers evaluate the
organization and its products. So the more eWOM, the
more valuable content is provided to the organization (P-
eWOM (and N-eWOM) — Valuable user content).

Satisfied customers share their positive opinions
about the organization and its products with others,
resulting in positive eWOM (P-eWOM). Conversely,

1 Since CRM is known as the cross-functional integration of processes,
people, operations, and marketing capabilities that are empowered by

customer dissatisfaction with product defects is the
precursor to their complaints (63). These complaints are
expressed as negative comments and posts on SM and
spread quickly, generating Negative eWOM (N-eWOM).
In the model, the customer complaint equates to negative
satisfaction (Figure 3), as there is an inverse relationship
between the two (63, 64).

User-generated content can improve customer
relationship performance when properly managed by an
organization (58). The organization may respond to the
doubts and criticisms through their active and
constructive presence in cyberspace interactions and
complying with the principle of customer orientation,
solving their problems, apologizing where necessary, and
informing betimes. Thus, clarification is made, and
mutual trust is established between the organization and
the customer. This improves SCRM performance (18).
So, the active management of SM is placed in the model
as an organizational policy related to SM.

Also, investment is necessary but not sufficient for
growth of CRM; instead, some organizational
capabilities are required (11). The effectiveness of CRM
activities largely depends on how well the organization is
structured around customer groups (65). This issue
contributes to the customer-oriented culture in the
organization and guarantees that the organization's
activities are driven by the customer's needs (17). The
alignment improves CRM performance because: first, the
organization will have a better understanding of the
customers' needs, leading to a proper response to their
needs; Second, by facilitating the implementation of
information systems, it increases the motivation of
employees and accelerates the information sharing at the
organization (17). Therefore, the structure's customer-
centricity is included in the model®.

P-eWOM leads to the accumulation of social capital
for the organization in the social media environment (On
the contrary, N-eWOM reduces the social capital). This
capital, Social Media Capital (SMC), is a valuable
resource that underlies any benefit from SM engagement
and can be leveraged to achieve organizational outcomes
(67). By supporting user interaction, SM strengthen trust
and common language between them (68), increasing
word-of-mouth behavior about the organization's
products, and in addition to consolidating existing social
ties, it creates new ties raising social capital (69). The
relationship between SMC and eWOM is not one-way,
but the former likewise affects the latter (R3 and B3).
Wang et al. (69) have demonstrated this in their research
on how different dimensions of social capital affect
eWOM. Also, eWOM relates to customers’ behavior
using social media (70). If they establish strong ties with
others, their opinions increase in importance and escalate
eWOM (71). The variable involvement in the model,

information, technology, and applications (66), marketing activities can
also be defined under SCRM.
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indicating the number of tight and effective ties per This case goes back to the maturity level of the
person in the network, shows this issue. organization in social media. At high levels,

Another flow increases SMC: attracting prospects organizations use people's skills to produce user-friendly
directly due to the organization’s activity in cyberspace content and attractive pages to increase their customers.

and creating suitable virtual pages to attract the audience.

structure's
customer-centricity

+
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Figure 3. Subsystem 1, Knowledge acquisition
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Apart from SM, some of the knowledge is acquired
from other sources, such as buying new technology or
information.

As such, the first subsystem’s CLD is formed (Figure 3).
In the subsystem, the internal use of SM and social media
capital, by creating content, apply the SM’s effect.

4. 4. 2. Subsystem 2: Knowledge Transformation
In this subsystem, common knowledge acquired is
assimilated and transformed into exclusive and usable
knowledge for the organization. So, the knowledge
acquired from the first subsystem is poured into
knowledge storage? after the assimilation process.
Assimilating knowledge means analyzing, interpreting,
and understanding acquired knowledge from external
sources (55). The more knowledge an organization
receives, the better insight it will obtain about markets
and competitors, supporting the understanding and
interpretation of new external knowledge (72). The
greater the capacity to absorb knowledge, the more
acquired knowledge is assimilated (38). As a result,
knowledge acquisition and absorptive capacity (AC)
directly improve Knowledge assimilation. Considering
that the ability to evaluate and use external knowledge is
a function of the level of related previous knowledge (40,
41, 48), knowledge storage is a context for improving
absorptive capacity. By establishing this causal
relationship, R5 is created (Figure 4). In addition,
financial support and organizational capabilities help
strengthen AC. Financial support through R&D
investment increases absorptive capacity (48, 50, 51).
This issue was explained in the dynamic model of the
second phase.

Also, organizational learning (OL), the ability of an
organization to continuously transform experience into
common knowledge (73), helps the organization learn in
interactions with the environment and apply it in the
future (74). Therefore, from the perspective of
organizational capabilities, organizational learning
directly affects the organization's ability to absorb and
exploit knowledge (absorptive capacity) (43, 55). To
reach organizational learning, the knowledge and
experience of individuals should become common
knowledge (73) (KS — OL). Organizational learning and
knowledge sharing (KS) are closely related so that
knowledge sharing maintains the learning flow
throughout the organization and integrates it for practical
applications (75). KS is formed based on three categories
of variables: management, communication, and trust
(76). One of the important tools of management to
influence knowledge sharing is reward systems (KS
incentives in the model). From the communication
aspect, SM, as communication technology, is a platform

2 knowledge storage is the special non-common knowledge of the
organization, including the explicit knowledge and the tacit knowledge.

that facilitates knowledge sharing and user participation
(77). But, more consequential than these two, the
organization’s atmosphere for participation provides the
ground for knowledge sharing (78), referred to in the
model as Organizational Culture of Participation (OCP).

For developing OL, the role of people in the
organization is also considerable (74). Expertise and
skills serve as a foundation for creativity in organizations
(77), which is enhanced by challenging the existing
routines (79) (HRC — OL).

However, knowledge storage is completed through
another route, also: knowledge creation (Figure 4).
Research reveals that organizational knowledge affects
knowledge creation, straight (80, 81), making R4. An
organization with more breadth of knowledge has more
chances to develop existing knowledge and create new
knowledge. In this regard, the R&D activities,
strengthened by investment, help the organization create
knowledge (81, 82).

Also, knowledge comes out of the organization
through two channels (Figure 4). First, social media have
provided a context for knowledge leakage by increasing
the probability of hacking and stealing the organization's
information (32, 33). Knowledge leakage risk, rises when
the organization's SM user account is connected to many
users (SMC — Knowledge leakage risk). Every user can
be a potential hacker to harm the organization's
information security and leak a percentage of the
knowledge (B4).

Second, knowledge depreciation, as an exogenous

cause, removes knowledge from the organization.
Knowledge depreciation occurs when the knowledge
gained from past experiences does not continue but is
depreciated over time (83), for reasons such as employee
departures or technological changes (84). As some of the
knowledge stock is depreciated, B5 is created.
With these words, the second subsystem is built (Figure
4). In the subsystem, SM exerted its effect directly by
aiding to share of knowledge and indirectly increasing
the risk of knowledge leakage.

4. 4. 3. Subsystem 3: Knowledge Exploitation
Organizations exploit the absorbed knowledge by
predicting technological trends, reconfiguring existing
capabilities, and creating innovative products (47). The
performance of the organization belongs to this
subsystem (Figure 5).

The general function of this model is as follows: the
existing knowledge and HRC help improve the
Innovation Capability (IC), causing the subsystem
dynamics. First, by developing new products and
improving the process, it causes differentiation, and then,
indirectly, sales, and finally, financial performance. FP is
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the source of reinvestment. Besides, IC reduces costs by
improving the process capability. This increases the
financial performance directly and indirectly (by
enhancing the competitive advantage). A more detailed
description of these follows.
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ability to continuously transform knowledge into new
products, processes, and systems (7). Through AC,
companies transform external knowledge into their
innovations (85) (AC — IC) because AC relates to
learning processes, skills accumulation, and knowledge

Some researchers have highlighted innovation- transfer (86). Innovation relies not only on organizational
related performance as an output of absorptive capacity capabilities, but also on motivated, trained employees
(40, 43, 55). Innovation capability is the organization's challenging established routines quo to create
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knowledge (87) (HRC — IC). The social media effect
can also be seen here. Creating products requires
uncovering new ideas from obscure and unrelated
information sources (49), where social media plays the
role of this source. So, AC and social media use enhance
HRC's role in innovation.

IC often shows its effect in two ways: product
innovation, including physical products and services, and
process innovation, including production processes and
related technologies (88). Process innovation can be done
to reduce unit costs of production or delivery, and
increase product quality (88, 89). Therefore, process
innovation gives the organization a capability, process
capability, through which the organization can improve
the quality of its product or reduce its costs by reducing
waste. Of course, because production machines process
an essential part of production processes, their
depreciation can harm the capability, as depreciated
machines have high downtime and low efficiency (Figure
5). The greater the share of machinery, the greater the
extent of depreciation. So, we will have B6.

Porter's generic model proposes two main approaches
for establishing competitive advantage: cost leadership
and differentiation (90). The first means minimizing
costs to protect the organization against influential
buyers and suppliers (91). The last means creating a
distinction in products or services to be perceived as
unique in the market (92). Hence, product innovation and
product quality differentiate the organization from
competitors (93), and as a result, it affects competitive
advantage along with costs. Further, Customers are
attracted to companies with a more competitive
advantage, leading to higher market share (94). A more
significant market share leads to more significant sales
(46), improving revenue and financial performance,
respectively.

Customer relationship management aims to manage
real customers and deliver value to create value through
defined value propositions (18). By offering superior
services to customers, the organization can distinguish
itself in  customers’ eyes (95), strengthening
differentiation. Differentiation has another input called
brand value (BV) (92, 96). Customers tend to pay higher
prices for premium brands, which naturally have higher
value (97). According to Porter (91), differentiation is an
insulator against competitors due to customers' loyalty to
the brand and, thus, less sensitivity to price. Of course,
BV itself is derived from the differentiation, and these
two are posited in a reinforcing circle (R6). High
differentiation creates a better image of the organization
in society, increasing brand value after a while because
the brand value is the value offered by the organization

% Due to a comprehensive representation of the flow diagram in the next
section and for brevity, we refrain from showing the final causal loop
diagram, here.

to the target customers (98). In addition, the study of
Stojanovic et al. (99) demonstrated that brand awareness
through social media affects other dimensions of brand
equity. As a result, increasing SMC leads to enhanced
brand value due to heightened brand awareness (SMC —
BV).

In addition to creating a competitive advantage,
differentiation directly leads to customer satisfaction due
to increasing perceived performance (100). Satisfied
customers are more willing to purchase the organization's
products, so they increase sales (Figure 5).

However, despite the apparent dominance of positive
loops, side effects push the model toward equilibrium.
Spending more on innovation through R&D investment
does not guarantee sales increase (101); high expenses
may not be recouped for product development or process
improvement; for example, the market may not welcome
the new product. This risk can be calculated in terms of
cost (Innovation risk — Innovation cost), and the higher
it, the higher the costs, which may deter the organization
from the desired innovation. Also, managing SM
platforms becomes costlier with an increase in SM capital
increase because the organization should respond to a
larger volume of users. The price of some user behavior
analysis software, such as Hotjar, changes pursuant to the
volume of users (56). Likewise, these costs are higher
when the organization has adopted an active management
approach in the SM sphere. For this, it is necessary to
train the relevant personnel to be active, interactive, and
responsive in SM. All these have been seen as SM costs.
The sum of these two costs (innovation risk and SM
costs) makes the innovation cost because both have
arisen in line with innovative changes in the organization.

Regardless of these costs, the organization incurs
production costs. The greater the ability of the processes
to reduce production unit costs, waste, or production
time, the lower the production cost will be. This inverse
relationship has been pointed out in some researches (e.g.
(88, 89)) (Figure 5).

Here, the construction of three subsystems related to
the research problem ends. By integrating those through
joint variables, a comprehensive model is built®. The
primary loops of the model, presented in the second
phase, appear in the final model with more details. Table
1 shows each one with their functionality and constituent
variables. As the table shows, loops R1 and R2 strengthen
the amount of social media investment and knowledge
absorptive capacity, respectively, while loops B1 and B2
move the model toward equilibrium by increasing the
risk of knowledge leakage and organization costs,
respectively.
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Figure 5. Subsystem 3, knowledge exploitation

loops in this model, illustrating the complexity of the

problem. Balancing loop B7 among others curbs

Other loops are also formed after connecting the

subsystems, and we are satisfied with the most important
ones. Vensim modeling software displays about 310
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innovation's growth and performance enhancement while
escalating costs:

Investment — (after some dynamics) AC — IC —
Process innovation (and product innovation) —
Innovation risk — Innovation cost — Costs — FP.

Our model features aspects, e.g. financial
performance, customer  satisfaction, innovation
capability and process capability, corresponding to
balanced scorecard measures.

4. 5. Flow Diagram Causal loop diagrams focus
on feedback, while stock and flow diagrams highlight
physical structure (46). Stocks and flows are prominent
in the latter. Stocks ascertain system status and generate
data for decision-making. Flow variables have time
dimensions, enabling changes over time. Based on this,
the flows and stocks of the model are defined as follows:
- Due to the importance of performance in the problem
and the fact that a system's performance indicates the
system's current state, financial performance is
considered a stock. If the accumulated profit measures
that, the annual revenue will increase it, and the annual
expenses will reduce it. Therefore, revenue and costs are
its flows.

- The process capability does not change momentarily
and is created (or deteriorates) with time, so it is placed
in the diagram as a stock. Also, the variables process
capability improvement and Machinery depreciation are
defined as process capability flows. The Machinery
depreciation rate is also needed to calculate the
depreciation.

- Knowledge storage, regardless of its nature as an
accumulation, has a particular gravity in this problem
because the model is based on the knowledge concept
absorptive capacity. Thus, the absorption and creation of
knowledge are its inflows, and the depreciation and
leakage of knowledge are its outflows.

- From the first subsystem, with the same reasoning as
before, the acquired knowledge as a stock with
knowledge acquisition as a flow is added to the model.

Finally, considering the definition of the problem
around SM, SMC, representing the organization's social
capital in SM, is selected as a stock. SMC is fed from two
paths. Therefore, the flows Attracting SMC through
eWOM and Attracting SMC through SM maturity are
added to that.

Because a flow diagram prepares the model for
formulation and simulation, other changes have been
made, the most important of which include the following.

First, according to the different impacts of positive
and negative comments in attracting or estranging social
capital, two variables are added to determine the amount
of this impact as an input for Attracting SMC through
eWOM, titled Impact factor of positive comments and
Impact factor of negative comments.

Second, the effect of customer satisfaction on sales is
parallel to the effect of competitive advantage on sales.
Both are branched from differentiation, so the former can
be eliminated due to its redundancy.

Third, the production cost is an endogenous variable
that takes its effect from the process capability and has a
reverse relationship with it. However, the cost increases
by increasing production, while no variable represents
the amount of production. For the sake of simplicity and
not leaving the system boundary, it can be assumed that
the production cost is proportional to the number of sales.
Therefore, to calculate the cost, an information link
connects sales to production cost. Also, active
management of SM is useless if the organization does not
have a presence in cyberspace. So an information link
from the SM maturity is needed to address this issue.
Figure 6 displays the flow diagram of the problem.

4. 6.Model Formulation To formulate the model
and implement the policy, we used the data of a typical
organization in Iran's food industry, producing sesame
products and selling part of its products online. The
organization’s online services are introduced and reach
customers through Facebook, Instagram, and its
dedicated website. The real data of the organization were

TABLE 1. The primary loops of the model

Loops Functionality

Constituent variables

SM investment — SM maturity — Internal use of SM — KS — OL — AC — IC — Product

innovation (Process innovation — (Process Capability — Product quality) — Differentiation —

Competitive advantage (Customer satisfaction) — Sales — Revenue — FP — Investment

R&D investment — AC — IC — Product innovation (Process innovation — Process Capability —

Product quality) — Differentiation — Competitive advantage (Customer satisfaction) — Sales —
Revenue — FP — Investment

SM investment — SM maturity — SMC — Knowledge leakage risk — Knowledge leakage —

R1 SM Investment

R2 Reinforcing AC
Knowledge

Bl Leakage

B2 Rising SM costs

Knowledge storage — AC — IC — Product innovation (Process innovation — Process Capability
— Product quality) — Differentiation — Competitive advantage (Customer satisfaction) — Sales —
Revenue — FP — Investment

SM investment — SM maturity — SMC — SM Costs — Innovation cost — Costs — FP —

Investment
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Figure 6. The problem’s flow diagram
utilized for the initial values of the stock variables as well used; for example, knowledge depreciation rate reported
as some exogenous variables, like SM maturity. For the by Gribler and Nemet (102) and R&D impact factor
exogenous variables whose value was unknown in the stated by Zou et al. (103).

organization, the values available in the literature were
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To determine the relationship between the variables,
three methods were used:

- the names of some variables express the relationship
between the inputs. For example, SM investment is the
product of SM portion of investment and investment.

- through analysis, it is possible to discover the logic of
relationship between the input variables. Wherever the
variables of the cause strengthen each other to create the
effect, their product can be used; wherever the presence
of one of the causes without the others is meaningless and
ineffective, the product can be used; wherever the causes
act independently and the existence of none of them is
another precondition, the summation can be used. For
example, if we consider OCP as a platform for knowledge
sharing, the role of KS incentives and Internal use of SM
is to intensify the effect of this platform. According to
this logic, the relationship between these inputs can be
defined as a product. Of course, here the opinion of
subject experts was the basis of the established
relationships.

- using reference functions such as lookup. These
functions are formed using a table of values of
independent and dependent variables, including points of
the main unknown function, compatible with reality.
These points are usually obtained using experts' opinions.
Such functions are usually used where the variables of
the function are qualitative and dimensionally unrelated,
such as the effect of Differentiation on Customer
satisfaction.

Of course, depending on the situation, a combination
of the above methods may be used. It should also be
noted the experts whose opinions were applied in
modeling and formulation have experience and expertise
in the fields of SD modeling (two people), social media
(one person), digital marketing (one person), and
organizational innovation (two people).

In constructing the basic model, we have employed
the concept absorptive capacity. Absorptive capacity is
an organizational capability that is not limited to any
specific industry or organization. Therefore, the basic
model is general. Furthermore, as observed, the
construction of CLDs and flow diagrams heavily relied
on the background research. These studies, which are
mainly extracted from reliable journals and other sources,
contain theories that form the theoretical foundations of
the model. These theories do not have a bias towards any
industry or specific field. Thus, it can be said that the
CLDs and flow diagrams are also general.

Moreover, to make the formulation and so the
simulation output general, the model variables have been
normalized to ensure that they are not sensitive to the
case study data. This was done by normalizing financial
performance and its rates, sales, knowledge storage and
its rates, as well as social media capital and its rates, and
then making the necessary adjustments to the lookup
functions.

Hence, any organization in any industry that does not
violate the model assumptions can take advantage of the
simulation results by applying the necessary measures.

Currently, about 6% of the annual profit of the
organization is allocated to the different investments, of
which social media share of it, 24%, CRM, 25%, R&D,
25%, human resources, 25%, and other sources of
knowledge acquisition is 1%. The market share of this
organization shows a growing trend from the beginning
of 2018 to the beginning of 2022 (Figure 7). However,
the general trend seems to be S-shaped. This behavior is
due to a combination of positive and negative loops in the
system, which causes the market share to grow well at
first. Still, negative loops (especially B6) gradually
reduce the organization's financial resources by
increasing system costs. And as a result, they control the
market share. The market share can be considered as a
reference mode, and the simulation results can be
compared with it.

5. POLICY ANALYSIS

To improve the current situation, policies must be
defined and implemented; then the simulation results
should be compared to determine the best policy.
According to the problem, we define the following
policies around two exogenous variables related to social
media, SM portion of investment, and Active management
of SM:

a) the status quo continues,

b) the organization moves towards the active
management of SM (the relevant variable is defined in
three levels, low, medium, and high, and is now in the
middle state),

¢) considering that SM has been introduced as a suitable
tool approaching and communicating with the customer,
a significant share of CRM investment is allocated to SM,
and

d) alongside increasing the share of SM, the organization
actively manages its social media.

Vensim PLE version 7.3.5 software is used for
simulating policies and sensitivity analysis. To this,
defining a time horizon before the simulation is
necessary. According to the reference mode, it can be
said that the problem has been formed for about five
years since 2018. Assuming the influence of policies at
the same time, the simulation period can be 10 years until
the start of 2028. The graphs below depict the results of
running the policies for financial performance and
market share (Figure 8).

Due to the slight difference between the actual and
simulation graphs (Figure 7), it is possible to use the
current situation simulation graph to compare the results
of different policies.
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Figure 7. The upward trend of the organization's Market
Share from 2018 to 2022
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Figure 8. Simulation results of four proposed policies.
Above: Financial Performance, Below: Market Share

As all graphs show, regardless of policies, the market
share will have an upward trend, but its growth will
decrease in the final years of the simulation. Also, the
upward trend for financial performance will be
maintained, with the difference that the slope of the
accumulated profit will gradually increase. This is
because the growth of the organization's revenue will be
more than its costs.

The graph above represents ¢ and d as the worst
policies, where the organization has prioritized SM over

1 The seven-item scale employed in Garcia-Morales et al. (7) has been
used to display the values of innovation capability.

CRM. According to the above graphs, these two policies
will reduce financial performance at least 12.7% in the
tenth year compared to the first policy. Although, in the
long run, policy d shows a slight growth compared to c,
this difference is not so significant. These results prove
that though social media helps the organization to attract
customers and knowledge, it is the management of
customer relationships that provides the necessary base
for attracting and retaining customers, and from there, it
helps to attract more customers by improving customer
satisfaction. Therefore, CRM cannot be ignored when
social media enters the organization. Instead, the role of
social media is critical as an amplifier, not a base, upping
SCRM performance, differentiation, and, ultimately,
market share. Therefore, policies a and b, in which a
balanced combination of CRM and SM efforts, give
better results to the organization.

SCRM performance not only directly increases the
organization's differentiation from competitors but also
indirectly enhances it by improving innovation capability
(Figure 9). This conclusion can be traced back to the
investment variable. The general trend of this variable is
similar to financial performance, as it is a proportion of
it. The space between the first and last two policies is
revealed almost from the second year on the financial
performance (Figure 8). The space brings more funds
into the organization's human resources and R&D,
improving innovation capability, albeit with a delay
(Figure 9). The capability grows the number of
innovations, leading to more differentiation.

Meanwhile, policy b, according to which there is no
change in investment policies, brings the organization to
the best result among the available policies so that in the
10th year, financial performance compared to the policy
the status quo continues 1.8% will grow. While the
organization values CRM and social media equally,

Innovation Capability

v

b

0 2 B 6 8 10
Time (Year)
—— Policya = Policyc
—— Policy b —— Policy d

Figure 9. Innovation Capability changes according to
the four proposed policies*
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adopting a proactive approach to interacting with
cyberspace users achieves greater accountability and
transparency, leading to customer trust. This approach
increases market share by directly improving SCRM
performance, even as SM costs increase. Therefore, the
organization can make positive changes in its
performance by modifying how it is present in the SM
environment and how to manage them instead of
allocating more financial budget to that.

Amidst all of this, one must not overlook the role of
absorptive capacity in regulating organizational
performance, as absorptive capacity is essential for
explaining the performance of organizations. The first
and second policies, which focus more on CRM,
contribute significantly to strengthening absorptive
capacity (Figure 10). Improving the performance of
SCRM (through active management of social media)
increases the absorption of market and customer
knowledge, thereby improving the organization's
knowledge storage, which is the main foundation of
absorptive capacity. Moreover, after strengthening
absorptive capacity, a greater portion of the
organization's profit is allocated to R&D investment
(another factor in strengthening absorptive capacity) and
human resources (the basis of organizational learning)
and thus contributes effectively to absorptive capacity.

However, the outcome of the organization's effort in
applying SM can be found directly in SM capital. The
graph of Figure 11 depicts its change trend for four
policies.

The third and fourth policies outperformed the
previous two in attracting social capital by attaining high
social media maturity levels quickly through increased
investment. According to the model, the organization at
high maturity levels can attract more SM users.
Furthermore, the fourth policy has taken the lead from the
third policy by utilizing proactive management of social
media, which leads to greater customer satisfaction.

Absorptive capacity

Py
3

0 2 4 6 8 10
Time (Year)

— DPolicya —— Policvc

—— Policy b —— Policyd

Figure 10. Absorptive capacity changes according to the
four proposed policies
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Figure 11. SM capital changes according to the four
proposed policies
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6. DISCUSSION AND CONCLUSION

In this paper, we proposed a dynamic model to
investigate the effects of using SM on the organization's
performance. To maintain their competitiveness,
organizations should manage SM to implement new
strategies and improve their performance. Although
much research has been done on the effects of SM on
organizational performance (104), SM’s potentials to
create business opportunities or threats are not yet fully
understood. Also, as we demonstrated, the effects of SM
on performance are not linear and direct and include
dynamics that have not been considered in previous
research.

To build this model, we used the concept of
absorptive capacity as a mediator between SM and the
organization’s performance. The difference in the
performance of organizations may be explained in terms
of the difference in their AC (41). As a result, if SM is
effective on organizational performance, then it has to
exert its effect through the AC. We started with a linear
model that includes three variables Using SM, Absorptive
Capacity, and Performance. To show the effect of SM on
AC, we used the 3D model of Lane et al. (43) and showed
the effects of using SM on its different dimensions.

In the second phase, by describing the effect of
performance on AC and using SM, which leads to the
formation of feedback loops, we demonstrated that the
problem is inherently dynamic. Therefore, the SD
approach was considered a suitable method for modeling.
Also, the risks resulting from using SM were added to the
model at this phase. As a result, a more comprehensive
model was made than the previous research.

As the model developed and more components were
added, the dynamics and complexity of the problem
became more apparent. The triple dimensions of AC
helped us to construct three subsystems and continue
modeling for each. These small systems revealed the
dynamics and complexity of the problem from two
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aspects: first, by displaying the new feedbacks created in
each one. Second, the delays in the problem appeared in
some cause and effect relationships. After connecting the
subsystems, more feedbacks displayed themselves.

The final model was converted into a flow model to
be formulated and simulated. Four policies related to SM
investment and management were defined and
implemented using data from a typical organization in the
food industry in Iran. The simulation results illustrated
the high importance of SM space management compared
to the investment. While previous research only
highlights the impact of using social media, we
concluded that the way this technology is managed is an
important factor in the effectiveness of its use.

Our contribution to this research includes the
following three items. First, we assigned the effects of
using SM on the organization's performance entirely to
absorptive capacity, as differences in organizations'
performance are due to differences in their capacity to
absorb knowledge (41). This caused the role of
knowledge and innovation to become prominent in the
model. This way, variables such as acquired knowledge,
knowledge storage, organizational learning, absorptive
capacity, innovation capability, process innovation, and
product innovation emerged. Second, we demonstrated
understanding the effect of SM on performance is not so
simple, and the problem has complexity and dynamics
that we depicted by the system dynamics so that 310
feedback loops were identified along with delays causing
complexity of systems. Unlike other researches, which
mainly used statistical methods, we modeled SM in a
dynamic system. Third, through simulation, we
recognized essential variables in SM policymaking. As a
result, the active and responsive management of
organizations in this area will seriously help improve its
performance so that its impact is more significant than
the investment.

7. LIMITATIONS AND FUTURE RESEARCH

For simplicity, we built the model for a manufacturing
organization. There will be differences in modeling
service organizations, for example, there is no question
of machinery depreciation. Also, in service
organizations, the role of social media is more prominent,
because the importance of information and its exchange
is much vital. Nevertheless, today the value of customer
service in manufacturing organizations is also increasing
and it seems the model does not need to change in this
respect. By removing this limitation, a more
comprehensive model can be made in future researches.

Another assumption of the model is the constant
number of employees in the simulation period. However,

1 The process by which newly hired staff acquire the essential beliefs,
values, attitudes, behaviors, social awareness, and job-specific

If the inflow of new employees to the organization is
significant, the organization faces the challenge of their
socialization!, and social media is a tool that helps
socialize new employees. At the same time, the new
employees will improve the innovation capability of the
organization. Therefore, the dynamics of the model
increases. Future researches can consider this issue in
modeling.

Moreover, the research model is a generalized model
regardless of the regional conditions governing the
virtual space. For example, the specific laws of virtual
space in Iran can affect the amount of people's presence
in social media and, as a result, the amount of knowledge
gained. In addition, addiction to SM is different in
different countries and can increase the unhelpful use of
SM and indirectly reduce the rate of knowledge
acquisition. For future research, these suggestions can be
applied by adding exogenous coefficients to the model.
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