ChinaRxiv [$X]

AT translation - View original & related papers at
chinarxiv.org/items/chinaxiv-202310.00800

Research on the Application of Blockchain Tech-
nology in Collaborative Content Creation Scenar-
ios for Broadcasting (Postprint)

Authors: Lan Luohaozhan, Zhang Weixuan, Jie Qing, Xiaofeng Chen
Date: 2023-10-08T00:00:00+00:00

Abstract

Blockchain technology holds significant research value for the innovative devel-
opment of China’ s broadcasting and television industry. To better enhance the
collaborative content creation capabilities of the broadcasting and television in-
dustry and improve its dissemination power and influence, this paper analyzes
the existing demands in collaborative content creation within the broadcasting
and television sector, and further discusses how blockchain technology can meet
these demands. It points out that leveraging blockchain’ s trusted accounting
and smart contract applications can effectively improve the efficiency of collab-
orative content creation and achieve mutual trust in collaboration. Finally, it
proposes a system design concept for a consortium blockchain for collaborative
content creation in the broadcasting and television industry.
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Abstract: Blockchain technology holds significant research value for the in-
novative development of China’ s radio and television industry. To enhance
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collaborative content creation capabilities and improve the dissemination power
and influence of broadcast television, this paper analyzes existing needs in broad-
cast television content collaborative creation and discusses how blockchain tech-
nology can address these needs. It demonstrates that leveraging blockchain’
s trusted accounting and smart contract applications can effectively improve
collaborative creation efficiency and achieve mutual trust in cooperation. Fi-
nally, it proposes a system design concept for a broadcast television content
collaborative creation consortium chain.

Keywords: blockchain; radio and television; collaborative creation; smart con-
tract; consortium chain

Introduction

The Chinese government attaches great importance to the research and innova-
tive application of blockchain technology [1], which has stimulated enthusiasm
for blockchain research and application across academia and industry in vari-
ous fields. The radio and television industry similarly recognizes the potential
of blockchain technology in its domain. In 2020, to better guide and promote
blockchain research and development in the broadcast television sector, the Na-
tional Radio and Television Administration promptly issued a series of white
papers on blockchain technology applications [2]. The “General Section” of this
white paper series analyzed blockchain-enabled content collaborative creation
scenarios in chapters such as “Converged Media Content Sharing and Collab-
oration” and “User Incentives,” demonstrating that research on blockchain ap-
plications in broadcast television content collaborative creation holds positive
practical significance.

Through a review of existing literature, studies on blockchain technology in the
radio and television industry have primarily focused on copyright protection
[3], smart broadcasting [4], and prospective applications of the technology [5].
However, research findings specifically addressing content collaborative creation
remain relatively scarce, with relevant content dispersed across studies on other
topics. Shen Yang et al. proposed that blockchain technology could solve data
trust issues in the broadcast television industry, noting that reasonable incentive
mechanisms are crucial for ensuring the sustainability of blockchain applications
and concluding that consortium chains are the primary approach for blockchain
deployment in the broadcast television sector [6]. Gao Xianchun suggested that
blockchain technology could be used to build broadcast television content re-
source libraries and facilitate collaborative creation through smart contracts [7].
These studies provide important references for subsequent research: broadcast
television content collaborative creation requires trusted data as the foundation
for incentive mechanisms and collaborative creation and dissemination data anal-
ysis; to improve industry collaboration efficiency, building an industry platform
for broadcast television content collaborative creation using consortium chains
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is also practically significant; establishing blockchain-based broadcast television
content resource libraries and implementing resource exchange and creation in-
centives through smart contracts can promote full resource utilization and drive
content co-creation.

This study employs literature research and in-depth interviews as primary re-
search methods. First, we retrieved and reviewed relevant research materials
from domestic and international literature databases to establish a research
foundation. Second, through in-depth interviews with several experts from the
Hubei broadcast television industry, we gained insights into the actual needs
for multi-party content collaborative creation, providing a practical basis for
subsequent research. The contribution of this paper lies in its detailed analysis
of the needs existing in broadcast television content collaborative creation, fur-
ther discussion of how blockchain technology can meet these needs, and finally,
the proposal of a system design concept for a broadcast television content col-
laborative creation consortium chain, which to some extent fills a gap in this
research direction. It aims to provide a useful supplement to blockchain applica-
tion research in the broadcast television industry and enhance the collaborative
content creation capabilities and dissemination power of the broadcast television
sector through blockchain technology.

This work was supported by the 2020 Special Research Project of China (Hubei)
Radio and Television Media Convergence Development Innovation Center, “Re-
search on Application Scenarios of Blockchain Technology in the Radio and
Television Industry” (Project No. HBZSXWHCG-2020-9).

*Corresponding author

1.1 Trusted Accounting Needed for Broadcast Television
Content Collaborative Creation Incentives

Effective collaboration among multiple parties in broadcast television content
creation helps improve production efficiency and content quality, thereby achiev-
ing better dissemination effects. The key to fostering effective multi-party col-
laboration lies in how to effectively incentivize each participant to ensure they
receive due returns for their contributions. Therefore, establishing an incentive
mechanism is necessary to ensure all parties are willing to participate in collab-
orative development while also recognizing the legitimacy of this mechanism.

Our investigation revealed that Hubei Radio and Television Network already
employs a points system that can be exchanged for various broadcast televi-
sion resources to incentivize cooperation among different media organizations.
This mechanism forms an operational alliance with multiple media participants,
where accumulated points can be used to exchange for various broadcast televi-
sion content resources. For instance, if a county-level cooperative media orga-
nization needs to promote a live event, it can use points to obtain promotional
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resources from other cooperative media. Thus, effective incentive mechanisms
already exist in multi-party collaborative development of broadcast television
content. However, a prominent issue with this system is that all point trans-
actions are recorded and confirmed manually. While manual point accounting
may work in small-scale, low-complexity scenarios, as the alliance continues to
admit new members and expand its service scope, the complexity of various sce-
narios increases accordingly, placing high demands on accounting efficiency and
accuracy. Therefore, manual accounting methods are unsuitable under such con-
ditions. When applying blockchain to incentives in broadcast television content
collaborative development, the actual problem to solve is not how to rebuild an
incentive system but rather to achieve trusted accounting for point transactions
and improve accounting efficiency in high-complexity scenarios.

In broadcast television content collaborative creation incentive scenarios, by rea-
sonably leveraging blockchain’ s security advantages in accounting for cryptocur-
rency transactions, the original manual point accounting method can be trans-
formed into intelligent programmatic accounting, thereby improving accounting
efficiency and accuracy in high-complexity scenarios. In broadcast television
content resource reuse scenarios, establishing a similar incentive mechanism can
provide certain point rewards to material contributors, thereby promoting the
circulation and reuse of existing content resources and improving collaborative
creation efficiency.

1.2 Broadcast Television Content Resources Need Im-
proved Reuse Rates

Two situations in broadcast television content resource usage and management
warrant attention. First, raw program content materials filmed by local tele-
vision stations for program production are typically not retained after being
processed into complete programs. No local television station specifically pre-
serves filmed materials for subsequent use by other stations. Therefore, broad-
cast television content resources in this situation have little opportunity for
reuse. The second situation demonstrates that content resources can be reused
twice or even multiple times under specific circumstances. On the converged
media platform “Changjiang Cloud,” various county-level media organizations
within Hubei Province can share news materials collected by the platform’ s
news teams, enabling multiple uses of news content materials across different
media. Alternatively, new media editors can access news video resources from
the platform’ s public cloud, such as obtaining video files of news programs
that have already been produced and broadcast on the same day, then perform
point-based editing and secondary clipping in a quick editing system to form
independent video news pieces, thereby achieving repeated use of broadcast
television content resources. The difference between these two situations lies
in whether used content materials are retained and whether a complete reuse
process has been formed.
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The need that blockchain technology should address is promoting the full utiliza-
tion of broadcast television content resources. By providing smart contracts for
content resource providers and users, blockchain can help establish content col-
laboration trust among two or multiple parties, improve the standardization of
broadcast television content material usage management, and supplement this
with certain incentive measures to encourage material contributors. This can
promote the full utilization of existing content resources across various parties,
improve content resource reuse rates, and drive multi-party content co-creation.

2.2 Providing Content Resource Smart Contracts to
Strengthen Collaborative Trust Relationships

By providing content resource smart contracts for parties engaged in collabora-
tive creation, we can construct collaborative trust relationships for multi-party
content co-creation. Smart contracts are “event-driven, stateful computer pro-
grams deployed on shared distributed databases:--When a predetermined con-
dition is triggered, the smart contract executes corresponding contract terms”
[9]. Due to their characteristics of decentralization, real-time execution, and
low cost, smart contracts can significantly improve transaction efficiency and
security, offering good development prospects in business cooperation. For ex-
ample, when a merchant needs to place product promotions on a blockchain
media platform, the merchant and the media can jointly sign a smart contract
to achieve precise recording of product sales with transparent visibility and
real-time settlement of fees [10].

In broadcast television content collaborative creation incentive scenarios, mem-
ber units within the same operational alliance can use their accumulated points
to exchange promotional resources from other media organizations when assis-
tance is needed. In such cases, a content resource smart contract with predefined
event logic, contract terms, and trigger conditions can be invoked to exchange
promotional resources. The points paid are authentic and trustworthy due to
blockchain technology protection, while smart contracts improve collaboration
efficiency and save substantial time and labor costs, thereby efficiently establish-
ing multi-party collaborative trust relationships. In broadcast television content
resource reuse scenarios, content resources will be uploaded to the chain in meta-
data format for selection by those in need, who can then obtain resource access
permissions through smart contracts. Additionally, reputation evaluation of
content contributors can be conducted through publicly transparent content
resource exchange records on the chain. Media organizations that actively pro-
vide content resources can receive positive incentives, effectively promoting the
sharing of broadcast television content resources among multiple parties. Re-
source demanders also obtain a basis for assessing provider credibility, helping
collaborative creation parties establish good collaborative trust relationships.
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3.1 Building a Broadcast Television Content Collaborative
Creation Consortium Chain

Blockchain technology can provide a creation incentive mechanism with trusted
accounting functionality for multi-party collaborative creation in broadcast tele-
vision. Blockchain was originally developed as the underlying supporting tech-
nology for the cryptocurrency Bitcoin, representing “a theoretically absolutely
secure currency system that does not require intermediary maintenance”[8]. Due
to its technical characteristics of decentralization, transparency, and immutabil-
ity, it functions as “a super distributed ledger implemented using high-level
programming languages” [11]. Consortium chains are “permissioned, scalable
blockchains for business processing” [11]. Only members with authorized per-
mission can access consortium chains, which also feature functions for certifying
member qualifications and identities, better ensuring the credibility of mem-
bers within the alliance. The broadcast television industry has already made
attempts to build consortium chains, such as the Nanjing Radio and Television
Group initiating and constructing a “blockchain-based media content copyright
registration and trading platform,” which will invite broadcast television organi-
zations from other regions to join the consortium chain as organizational nodes
[12]. The chain can provide services such as broadcast television point incentives
and exchanges, and resource trading smart contracts.

The value of building a broadcast television content collaborative creation me-
dia consortium chain lies in achieving collaborative trust among multiple par-
ties in the broadcast television industry, improving collaboration efficiency and
standards, and thereby helping form a multi-party collaboration mechanism
for broadcast television based on blockchain technology featuring information
sharing, resource sharing, content co-creation, and product co-building. The
role of the broadcast television content collaborative creation consortium chain
is to provide a service platform for communication and cooperation in broad-
cast television content collaborative creation. Based on fully absorbing existing
broadcast television media collaboration mechanisms, blockchain technology can
empower them technologically to achieve further improvement in content cre-
ation productivity.

3.2 Broadcast Television Collaborative Creation Consor-
tium Chain System Design

In the broadcast television content collaborative creation consortium chain sys-
tem design, the system functions are primarily designed with four modules, as
shown in Figure 1 [Figure 1: see original paper]: the login module, user module,
token management module, and content module. In the user module, partic-
ipants in this consortium chain are mainly designed as ordinary users, media
users, and advertisers, with different permissions granted to different entities in
the user module. Since ordinary users do not belong to member units of the
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consortium chain, they do not participate in on-chain bookkeeping nor can they
access the complete user data ledger. Media organizations and advertisers, as
consortium chain member units, have the right to participate in bookkeeping
and access the ledger.

To construct a positive feedback process that unifies user incentives and plat-
form incentives and achieve trusted accounting for creation incentives, a com-
plete and reasonable token management module needs to be designed. This
module includes a voting system, a token reward system (building user pools to
reward user behaviors), and an exchange system (such as the aforementioned
advertiser users using system tokens to exchange for promotional resources from
alliance member units, or ordinary users exchanging for physical goods or ser-
vices). Consortium chain members can exchange media resources within the
alliance chain. If a media user undertakes a business commission from an ad-
vertiser, both parties need to invoke a smart contract in the exchange system
of the token management module to complete contract signing. Upon transac-
tion completion, the media user places promotional information designated by
the advertiser in the content module. After confirmation by the advertiser, the
advertising placement system will conduct trustworthy recording of the place-
ment data for the designated advertising content, and the content distribution
system will be responsible for bundling media content with promotional infor-
mation for distribution to ordinary users. The profits obtained by media users
through completing commissions are automatically distributed through smart
contract execution, thereby ensuring equal benefits when multiple parties par-
ticipate jointly.
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