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ABSTRACT

Science communication involves delivering scientific information that is not only done by scientists but also by public
relations officers at government scientific and technological institutions. The hierarchical mechanism adopted by
government agencies is one of the obstacles to the entry of information from various stakeholders. Network
organization is a concept of organizational structure that strongly supports the exchange of information between its
members. The main objective of this study is to build a conceptual framework of science communication by
government public relations from an organizational network perspective so that it can be used as a reference for future
research. A similar conceptual framework has been proposed previously but only focuses on the communication
aspect and not through an organizational perspective. The systematic literature review produced 28 primary papers
from which data was collated to create a conceptual framework. The meta-synthesis technique with the meta-
ethnography approach was used to arrange several concepts in the framework. The results of the study were able to
renew the old framework by displaying the collaboration and communication mechanisms of network members and
the important role of government public relations as a network manager.
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1. INTRODUCTION

Developments and strides made in science and
technology should be shared with the public (Weingart
& Joubert, 2019). The term “dissemination” as used here
is a communication process for sharing information on
innovations and inventions with certain audiences
(Lafreniére, Menuz, Hurlimann, & Godard, 2013). From
the communication perspective, the dissemination of
scientific and technological information falls within the
scope of science communication. Bhattacharyya (2013)
states that science communication refers to
communication efforts to bridge the gap between
understanding science, the general public, and bringing
society closer to modern ways of living.

Government institutions play an important role in
how these innovations are communicated to the public.
The science communication policy implemented by a
government is capable of functioning as a mechanism to
connect a government and stakeholders in several
countries (Trench & Miller, 2015). Coordination
between the government and its stakeholders cannot be
separated from the communication or information

exchange process. In relation to the communication
process, government public relations plays the
significant role of mediator between government
agencies and stakeholders (Markus & Marita, 2015).
This paper aims to explore how the communication
mechanisms for the exchange of scientific and
technological developments that exist between the
government and stakeholders.

The connectedness of various stakeholders in a
communication network can be explained through a
network organization. The implementation of a network
organization strongly supports information exchange
activities between organizations (Hatch & Cunliffe,
2013). This, of course, must be carried out with an
agreement by network members to follow the rules
within which the network agreements must be
implemented (Provan & Kenis, 2008). In addition,
governments can become network managers who drive
the work direction of network members (Bouckaert,
Peters, & Verhoest, 2010). The government has a
significant role in determining success in achieving
network level objectives.
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This paper aims to discuss the various concepts
involved in science communication by focusing on
government organization from a network perspective.
The study was hampered by the paucity of literature on
science communication conceptual or theoretical
frameworks from an organizational perspective.
According to Adom, Hussein, and Agyem (2018), a
framework is a guideline for future research. In a
previous study, Liew et al. (2009) built a science
communication framework aimed at biotechnology
crops that is not focused on the organization perspective.
The adopted communication elements such as message,
receiver, sender, channel, effect, and feedback. All
concepts in this paper are materials for creating a
framework that covers basic aspects of communication.

2. LITERATURE REVIEW

2.1. Development of Science Communication
Concepts

Researches into science communication show that
the concept has been institutionalized and has become a
global issue, as it focuses on collaboration between
institutions in a country (Guenther & Joubert, 2017).
Science communication bridges the gap between science
and the general public who do not have an understanding
of it. Most people view science as a complex field and,
under these circumstances, will be brought closer to
understanding it via effective science communication
(Bhattacharyya, 2013). In this study, the concept
“science” in science communication includes pure
sciences such as mathematics, statistics, engineering,
technology, medicine and other related fields (Burns,
O’Connor, & Stocklmayer, 2003).

The development of communication elements trigger
changes science communication concepts. Bucchi (2013)
classifies science communication concepts into science
communication 1.0 (SC 1.0) and science communication
2.0 (SC 2.0). The two classifications can be seen from
the four parameters described in Table 1. The difference
between SC 1.0 and SC 2.0 is in how content is
conveyed to audiences from information sources.

Table 1. The Differences between SC 1.0 and SC 2.0
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communicators,

Science Science
Parameter Communication | Communication
1.0 2.0
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Editorial brand,

Quality channel ?

assurance .
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SC 2.0 offers horizontal communication between the
public and scientists or research institutions so as to
eliminate the impression that scientists and institutions
are exclusive entities. Even so, it faces various
challenges regarding the quality assurance of the content
delivered, including who is responsible for the published
content, collective discussion and content shared on the
web network and social media.

Weingart & Joubert (2019) propose a differentiation
of science communication functions. They divided the
motives and functions of science communication are
divided into Type 1 and Type 2. Type 1 science
communication describes an activity designed to educate
and inform and involve the public in a two-way dialog.
Type 2 science communication describes activities
designed to promote and build the image and reputation
of scientific organizations and scientists and to
legitimize political institutions and their representatives.
Type 1 science communication requires communicators
to be more sensitive to a particular culture, needs and
interests of the audience so that it must present a
different content format while Type 2 science
communication is mostly focused on attracting the
attention of the general public. Public relations must
involve both science communication types.

Science communication affects how the public
perceive, understand, react to, and accept new
technology (Weingart & Joubert, 2019). Its activities
have become important parts of government institutions
that make policies in the fields of science, technology,
and innovation in Japan so that the policy formation
process is more evidence-based and transparent (Kano et
al., 2019).

2.2. Public Relation government In
Organization Perspective

The government, from an organizational perspective,
is a group of people who are members of a public
institution that has a primary function to provide services
to the society (Abdulmelike, 2018; Andriansyah, 2016).
The character of government organizations is often seen
from two important aspects: bureaucracy, and high level
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of formalization (Hatch & Cunliffe, 2013). Bureaucratic
implementation demands serious attention because it is
often one of the impediments to government ability to
collaborate flexibly with various parties (Emerson,
Nabatchi, & Balogh, 2011). A high degree of
formalization, on the other hand, can be a tool for formal
legitimacy to the public or stakeholders (Assenova &
Sorenson, 2017).

The task of public relations is emphasized in two-
way dialogical communication with the public. Public
relations refers to management functions that seek to
build and maintain mutually beneficial relationships
between organizations and stakeholders through
symmetrical two-way dialog (Kilu & Akrong, 2014).
Because of its communication capabilities, it is
important for public relations to occupy strategic
positions in organizations. According to Markus and
Marita (2015), public relations has an important role to
play in an organization’s decision-making process
because it acts as a facilitator between the public and the
organization. In the end, two-way communication will
create about social capital between government
organizations and the public (Kent & Taylor, 2014).

Government public relations, from an organizational
perspective, can be defined as a group of people who
have expertise in building relationships with the society
or stakeholders via dialoguing, and achieving set out
policy goals. Sari (2015) posits that government public
relations needs to communicate and involve certain
communities or groups to find current problems and
their solutions. Technological developments have
brought about dialogical communication into the digital
realm. Moreover, it is considered effective because it is
able to reach a wider audience and participate in
government processes (Graham & Avery, 2013).
Government public relations officers should have the
ability to use digital technology so they building
relationships and reach a wider public.

2.3. Government Network Organization
Perspective

Network from an organizational perspective can be
seen in the concept of inter-organizational networks
where the organizations and stakeholders are connected
(Hatch & Cunliffe, 2013). Stakeholders are defined as
actors who interact to form an organizational
environment. Participants in an organization's network
represent actors or stakeholders while links between
actors describe channels for resources, information, or
influences. This management practice promotes
efficiency by dividing tasks among stakeholders and
brings benefits to the division of labor without costs by
adding a layer of management or bureaucracy to
monitoring and controlling their collective performance.
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The assumptions of network-based organizations is
non-hierarchical and arranged through collaboration
between actors, besides the concept of control is
contradictory to network-based organizations (Kenis &
Provan, 2007). The concept of control in network
organization refers to the use of a mechanism by
network actors to monitor network activities so it will
increase the likelihood that network goals can be
achieved. Unlike general organizational concepts,
network organizations must be managed regardless of
the benefits of ownership so that the rules and
procedures applied are voluntary. The network
organizations formed by the public relations arm of a
government institution views information as not
possessed by only one stakeholder, but to be used
collaboratively by various connected actors.

Networking encourages information exchange, aids
the decision-making process, and inspires innovation
(Hatch & Cunliffe, 2013). The exchange of information
will occur quickly because information is coming from
various directions simultaneously. Networks can foster
innovation through increasing information dissemination
and integrating various kinds of resources (Hatch &
Cunliffe, 2013). Science communication needs an
organized network that allows content innovation to
occur rapidly. In addition, the larger a network, the
wider its public reach.

Provan & Kenis (2008) propose a network
governance mechanism called Network Administrative
Organization. This governance mechanism is suitable for
government  institutions that are intermediary
organizations. Government agencies build relationships
between network members and certain formal contracts
so that network members have a strong desire to achieve
common goals. This is relevant to the framework
proposed by Bouckaert, Peters, & Verhoest (2010)
regarding coordination on the mechanism of network
organization. In the framework, a central government
becomes the network manager for agencies and other
organizations in the network that is formed. This
mechanism will be the basis for how information can
work through relationships between network members.

3. METHODOLOGY

This paper uses a systematic literature review (Perry
& Hammond, 2002) with a qualitative meta-ethnography
approach. A qualitative approach in meta-ethnography is
used to develop a new theory in order to renew existing
ones. A systematic literature review involves identifying,
appraising, and synthesizing relevant studies, while
meta-ethnography aims to synthesize various studies
from several perspectives or methodologies (Florczak,
2019). Meta-ethnographic synthesis makes it possible to
take concepts that are implicitly linked and arranged in a
theoretical model (Greenwood & Mackenzie, 2010). The
meta-ethnographic approach is used to describe and
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integrate cross-studies to form a new understanding and
perspective (Mcdermott, Graham, & Hamilton, 2004).

Table 2 is a description of each phase that will be
implemented in this study.

Table 2. Methodology Steps

Steps

Description

|dentification of research
questions

1. How is science communication carried out by government public relations?

2. How is science communication carried out in organizational networks?

3. How do government public relations use the media in conducting science
communication?

4. How are the government public relations science communication activities from a
network organization perspective?

Developing research protocol for
systematic review

Strategies in conducting searches are built through keyword determination and
synonyms from the focus of the study. Keywords used in literature search are:
science communication, government public relations, network organizations,
government organizations.

Determining the location of
research results database as the
search area

A literature search was performed on Google Scholar to enlarge the range of
findings.

Selection of relevant research
result

The paper selection procedure was performed by speed reading primary study
candidates. Speed reading is reading the abstract section of the available papers.

Choose quality research results
Extraction

Identification can be done by applying an inclusion and exclusion criteria. This will
guarantee that the paper used is appropriate in the context of the study.
Inclusion Criteria:

1. Literature on the implementation of science communication in government public
relations through a network organization perspective.

Exclusion Criteria:

1. Literature on science communication.

2. Literature on science communication in government public relations.

3. Literature on government public relations.

4. Literature on the network organization.

5. Literature on public relations governance in network organizations.

6. Literature on the use of science communication platforms.

Extraction of data from individual
studies

The literature selection process yielded 28 documents from which data was
extracted.

Synthesis of the results via meta-
analysis (if possible) or the
narrative method (if not possible)

The results of literature review will be explored in relationship with several concepts
that support this research. Concept synthesis uses a meta-ethnographic approach.

Present findings

Write down the systematic review result.

The use of the meta-ethnographic approach in this

Table 3. Literature Selection Result

study is intended to formulate and propose a conceptual
model of scientific communication by a government’s
public relations arm from the perspective of
organizational networks. Table 3 contains 28 literatures
grouped by keywords or research themes and which are
the basis of the conceptual framework.

Keyword Literature
Burns, O'Connor, and Stocklmayer
) (2003), Bubela et al. (2009), Men &
Science

Communication

Tsai (2013), Brossard (2013), Bucchi,
(2013), Jucan and Jucan (2014),
Fischhoff (2014), Balcom (2015),
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Weingart and Guenther (2016),
Taskiran (2016), Braha (2017),
Gascoigne and Metcalfe (2017),
Guenther and Joubert (2017),
Weingart and Joubert (2019), Kano
et al. (2019)

Government Assenova and Sorenson (2017),

Organization Abdulmelike (2018)

Kenis and Provan (2007), Provan
and Kenis (2008), Emerson,
Nabatchi, and Balogh (2011), Provan
and Lemaire (2012), Linders (2012),
Cristofoli and Markovic (2016), ,
Ghezzi, Gabelloni, Martini, and
Natalicchio (2017)

Network

Organization

Government
Public
Relationship/Pu

Graham and Avery (2013), Kent and
Taylor (2014), Sari (2015), Mujiati,
Kusuma, and Paselle (2015)

blic Relation

The results of the concept relationship will be
displayed in the conceptual framework at the end of the
discussion. The use of systematic literature review
methods will provide latest research findings and
provide recommendations to policy makers that are
relevant to the model formed (Napitupulu, 2019).

4. RESULT AND DISCUSSION

4.1. Science Communication in Government
Public Relations

Government public relations have the duty to deliver
information about government policies, actions,
programs and activities (Mujiati et al., 2015). This also
applies to various government institutions in the fields of
science and technology, on the technical and policy
planning aspects. Science communication is an effort
made by government institutions to help the public
understand  the  scientific and  technological
developments it is making (Bhattacharyya, 2013;
Weingart & Joubert, 2019). In this article, government
public relations refers to communication practitioners in
government institutions that engage in scientific and
technological research.

The success of science communication is influenced
by multi-disciplinary experts. Fischhoff (2014) states
that communication practitioners play an important role
in building channels among researchers who are sources
of scientific content for the public. Communication
practitioners have the duty to translate the research
result, connect scientists to audiences, and build
opportunities  for  public involvement.  Science
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communication requires the public relations role in
promotional activities and persuasive communication so
that it can create content that looks interesting (Weingart
& Joubert, 2019).

Science communication is focused on the credibility
of information that is delivered to the public. Credibility
refers to the judgment made by the recipient of the
message about the trustworthiness of a communicator
(Coy, 2001). Academic scientists and science journalists
are considered highly credible in delivering scientific
content (Weingart & Guenther, 2016). Government
public relations arms need to work together in order to
increase public understanding of science (PUS).

Intensive science communication between scientists
and the public builds Public Engagement with Science.
The concept allows scientists and the public to be able to
work together and enable people of various backgrounds
and scientific expertise to contribute their perspectives,
ideas and knowledge in designing scientific questions or
discussing scientific controversies (Jucan & Jucan,
2014). From an organizational perspective, science
communication requires communication experts other
than scientists so that intensive interaction with the
public can be established. A good division of tasks
between scientists and communication practitioners in an
organization is expected to be able to streamline work
results.

4.2. Network Perspective of Science
Communication

The primary goal of organizational work based on
networks is for interconnected stakeholders to work
together. Government in this case needs to rely on public
relations because they have the ability to build
relationships  with stakeholders so that network
development can be done more effectively. Government
public relations officers who conduct science
communication must map various kinds of stakeholders
if they want to adopt a network organization. Burns et al.
(2003) map some of the actors involved in science
communication: government, media, scientists, policy
makers, scientific community. All stakeholders are
actors or network members who have important roles in
the success or survival of the network. The network
success in this article is limited to disseminating
information to the public while the survival of the
organization refers to how the needs of network
members for information needed as a basis for media
content can be fulfilled.

Government public relations plays a role in keeping
the public informed about issues, problems, and actions
at every level of government. Public relations
practitioners must focus on building positive and long-
term relationships between stakeholders. They need to
build mutual understanding, trust and intentions through
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dialog and maintain a positive relationship (Taskiran,
2016). Government institutions have a role as network
creators, network managers, and network participants
(Bouckaert et al., 2010). Community relations must be
carried out by the organization in a bid to form good
relations with the surrounding community.

Scientists also have an important role in science
communication (Jucan & Jucan, 2014). In this study,
scientists are part of relevant government institutions. In
network organizations, the necessary resources can be
distributed among several members so that not only one
organization or member produces the product but the
overall network is a content provider or producer (Hatch
& Cunliffe, 2013). The passage of information through
scientists is expected to assure the credibility of the
content that will be delivered to the public. They can
verify information that flows on the network.

The concept of Communities of Practice (CoP) is an
interpretation of the community from a communication
perspective. CoP is a group of people who share an
interest, a focus or several problems and interact
regularly in order to deepen their knowledge and
expertise and to learn how to do things better (Mohajan,
2017). The scientific community can play an important
role in promoting science communication and making
science communication a part of their activities (Braha,
2017). The greater the growth of knowledge or
information produced by the CoP will attract the
attention of new members (Lima, Carvalho, &
Laboissiere, 2010) so it does not close the possibility
that information flowing to government public relations
will also increase as CoP size increases.

One feature of network organizations is citizen
science, a concept that allows professional scientists to
provide and receive information from an amateur public
as voluntary participants in research (Dowthwaite &
Sprinks, 2019). This concept is strongly supported by the
emergence of internet technology that is able to bring
together scientists and amateurs. One contribution that
can be made by the amateur public is the provision of
large quantities of data through the internet (Bonney et
al., 2009). The results of this joint project can be
published in a variety of activities, presentations in
schools, or even presenting them in science club
(Dowthwaite & Sprinks, 2019). In this case, the
government must create a platform where people can
interact with each other.

The media agency can connect scientists who want to
share scientific information with the public. The media
in this case will not only cover television or print-based
media and the internet. Films, science centers, science
galleries, scientific events or festivals, and museums can
become tools for science communication. The media to
be used as tools to communicate scientific developments
requires government public relations to innovate so that
the delivery of scientific information is not boring to the
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public (Burns et al., 2003). Various media are needed to
cater to various personality types, learning styles, social
backgrounds, and audiences to aid education in
understanding science (Burns et al., 2003).

Policymakers are elected officials and part of the
government institution that is responsible for creating
regulations (Ringold, Holla, Koziol, & Srinivasan,
2012). Science communication to policy makers can be
done through formal activities such as conference
presentations, public talks or events involving certain
communities so that explanations about science can be
conveyed in more depth and with certain language
(Cooke, Gallagher, Nguyen, Canada, & Skubel, 2017).
Effective science communication with policy makers
will lead to evidence-based policies (Rodari, Bultitude,
& Desborough, 2012).

Gascoigne & Metcalfe (2017) states that
scientists, media, industry, government must have a
common goal to increase public awareness about science
and technology. Industry employ scientists to develop
new technological products (Burns et al., 2003). This is
relevant because an important role of science
communication is to inform the public on the
development of new technologies (Scholten, Hoven,
Cuppen, & Flipse, 2016). Government public relations
should not forget that the industry is one of the users of
scientific and technological products, so that content
about the application of science can be presented to
public.

4.3. Utilization Of Social Media and Platform

From the perspective of network organizations,
collaboration is a form of communication between
network members in order to achieve common goals.
This collaboration can be either offline or online. Online
collaboration is considered more effective in achieving
goals because it is able to attract various parties who
have the same interests, eases the exchange of
information, make group decisions on a large scale and
integrate various individual contributions (Linders,
2012). Communication platforms that support
interactivity are the backbone of online collaboration.
Social media platforms have become good
communication platforms that support collaboration
between actors.

The use of social media is a modern communication
trend that offers various benefits to its users. In the
organizational context, the benefits attributable to social
media use is an increase in public engagement, directing
information and maintaining public relations with an
organization (Men & Tsai, 2013). Kent & Taylor (2014)
state that social capital emerge as a result of
communicative relationships between organizations and
their public. Social capital refers to benefits arising from
interaction and ideology that is shared with individuals
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and organizations acting together to achieve collective
goals (Kent & Taylor, 2014). Based on these two
concepts, social media has become an effective
communication tool for science communication
activities because network members will get feedback in
the form of social capital from the public and
stakeholder.

Eperen & Marincola (2011) posit that groups of
scientists need to use social media to communicate the
results of their research. Communicating through social
media is crucial to distributing scientific information
from experts to the public. In this study, the scientist is
someone who works for a government institution, so the
obligation to distribute scientific information through
social media is also a duty of the public relations arms of
relevant institutions. Scientists and science journalists
can use blogs as tools to communicate with the public
about the background and context of the field of research
that is being worked on. Science blogs can have a dialog
with their readers in an informal language style (Bubela
et al., 2009). Through the blog, information is directly
sourced from content providers; there is no filtration
from the organizational hierarchy.

4.4. Proposed Framework

The conceptual framework refers to a set of
concepts, assumptions along with relationships to be
proposed as a basis for understanding certain problems,
subjects or phenomena. Through the framework, a
problem can be seen from a certain perspective (Herring,
2017). Fig. 1 is a framework built by synthesizing some
of the concepts discussed earlier.

CHAMNEL
GOVERNMENT
PUBLIC
RELATION

.+ COMMUNITY
+ . RELATION

COMMUNITY  *
RELATION - |

" Metwork

¢ Momspement

| CHANNEL '

MEDIA

CHANMEL y - « CHANNE

ACADEMIC
SCIENTIST . .

SCIENTIFKC
COMMUMITY

INDUSTRY
CHANKEL CHANNEL

EFFECT -~ — - FEEDBACK

| ———
Public Uncerstanding e " Evidence-hased
e citizen science decizlon

Figure 1 . Science communication framework by
government public relations on a network perspective
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(Source: Bouckaert et al., 2010; Burns et al., 2003;
Dowthwaite & Sprinks, 2019; Eperen & Marincola,
2011; Hatch & Cunliffe, 2013; Rodari et al., 2012)

Community relations is the main key for the
framework because network organization is basically
about how to build working relationships between each
stakeholder and how information can move through the
relationships that are formed. The sharing of resource
ownership is expected to amplify the acceleration of
information exchange. In addition, the absence of a
hierarchy in network organization causes the output
produced by one member to be the output of all network
members. This is because network members are already
bound by formal contracts approved by each member of
the network. The big task of government public relations
is to hold various platforms that are able to strengthen
relations between network members and facilitate the
process of information exchange. The formation of a
network organization is essentially an alternative to a
hierarchical mechanism, so that government agencies as
network enabler needs to become an intermediary
organization to offer the contracts to potential network
members. The contract, of course, is a mechanism for
coordination or information sharing without the
existence of a specific hierarchical mechanism because
all activities are carried out voluntarily so that common
goals can be achieved. The contract is the
implementation of a high level formalization of
government agencies to its stakeholders.

Science communication in practice still utilizes
traditional media and new media. Scientific information
can be accepted by the public from various actors
incuding scientific, public relations and scientific
journalists and through various channels such as
newspapers, television press releases and social media
(Weingart & Guenther, 2016). Social media platforms
can be used to build collaborative content, and
maintaining the credibility of published information.
Social media platforms have become information
channels that play an important role in modern science
communication because they open opportunities for
dialog between the public and network members.

Public relations as the center of the network must be
able to create and develop a platform to maintain and
strengthen community relationships among network
members. The concept of the platform itself can be seen
from various perspectives such as media networks
(Memon & Meyer, 2017), businesses (Jeong & Kim,
2016) and others. In the proposed framework, the
platform refers to a collection of components or methods
that allow network members to develop content
effectively through an interface. Scientists play an
important role as actors who verify the content created
so that its credibility is maintained. The components of
online media, traditional media, formal and informal
activities need to be maximized by all network members.
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In this framework, maximization is so the media can be
used as communication tools that support the
sustainability of interaction so that social capital can
emerge from relationships that are built.

Public Understanding of Science (PUS) occurs when
science communication activities are carried out. While
the feedback obtained from science communication with
the public is expected to be collaborative. The link
between policy makers and scientists will support the
formation of evidence-based policy. The mechanism is
expected to be a continuous solution to public problems.
PUS becomes the initial output of science
communication activities while public engagement is the
final output because the public not only understands but
is involved in scientific development.

5. CONCLUSION

This study proposes a synthesis between science
communication concepts with network organizations to
support disseminating scientific content in a conceptual
framework. The proposed framework explains how
various actors interact with each other in science
communication activities. Compared to the framework
developed previously by Liew et al. (2009), the results
of this study are able to discuss the information transfer
mechanism of each science communication actor. By
focusing on the concept of organizational networks, the
proposed framework has mapped government public
relations stakeholders in carrying out science
communication activities. The role of government public
relations in this framework is that of a network manager
so that the network structure remains stable and network
members remain focused on achieving common goals.
The communication platform is an important element in
this framework because it is a medium for collaboration.
Through this framework, the public contribution in
developing and solving scientific problems becomes
greater as all actors have the same goal.

The proposed framework is also expected to be a
reference for future studies on synthesized science
communication concepts for government institutions that
want to implement science communication programs.
Future studies are expected to be able to develop
collaborating science communication with a variety of
contemporary concepts. This study was limited as not all
aspects of science communication are explored within
the framework. In-depth research on the credibility of
messages from science communication needs to be done
to complete this framework.
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