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Abstract. In the era of artificial intelligence, ChatGPT, as an advanced
language model technology, has the potential for radical innovation. Despite
its significant advantages, ChatGPT poses specific potential social and
ethical issues. Therefore, we need responsible innovation to mitigate these
risks and enable ChatGPT to benefit the global community truly. By
embedding responsible innovation throughout the various stages of
ChatGPT, we can ensure the practical realisation of public trust in
governments and expectations from enterprises, thus achieving compliance
and successful implementation. Through such a healthy development
approach, we can ensure that ChatGPT positively impacts society and
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INTRODUCTION

ChatGPT is considered an innovative "next-
generation technological revolution". Within just
two months of its release, it has garnered over
100 million active users, making it one of the
fastest-growing applications in history. We can
observe two distinct trends: a comprehensive
disruption of the entire industry chain and eco-
system in which it operates and a fundamental
transformation of various societal institutions.
Given that artificial intelligence has become an
irreversible force, the pressing issue we face is
how to transition from old paradigms to new
ones smoothly. Responsible innovation emerges
as a novel concept in the 21st century, aimed at
mitigating risks in the research, development,
and innovation processes. In this regard, this pa-
per seeks to explore how responsible innovation
can be embedded within the entire process of
ChatGPT, from its development to its application,
providing a reference framework for its sustain-
able development. The key objective is ensuring
that ChatGPT evolves responsibly by addressing
ethical considerations and potential biases and
minimising harmful consequences. This necessi-
tates a multidimensional approach that encom-
passes transparency, accountability, and inclusiv-
ity. By incorporating responsible innovation
principles, ChatGPT can be guided towards a pos-
itive and beneficial impact on society while fos-
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continues to foster its healthy growth.
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tering public trust and confidence. The proposed
exploration of responsible innovation in the con-
text of ChatGPT acknowledges the significant
challenges posed by the rapid advancement of
artificial intelligence. It recognises the im-
portance of proactively addressing ethical con-
cerns and societal implications, thereby facilitat-
ing the development of a responsible and sus-
tainable Al ecosystem.

RESULTS AND DISCUSSION
ChatGPT's risk environment minutes

As a form of Artificial Intelligence Generated Con-
tent (AIGC), Chat GPT has brought "super-
simulated” delightful experiences to humans
while raising ethical considerations regarding
technological advancements [1]. Many countries
have adopted a cautious approach towards in-
troducing Chat GPT, with some implementing
restrictive regulations. Undeniably, Chat GPT has
become the tipping point in the development of
artificial intelligence, transitioning from special-
ised Al to general Al and shifting from niche ap-
plications to widespread adoption [2].

The Origin and Development of the Concept of
ChatGPT. Before delving into the research on
ChatGPT, it is necessary to have a clear under-
standing and definition of the concept. ChatGPT
is an abbreviation for "Chat Generative Pre-
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Trained Transformer,” which refers to a genera-
tive pre-trained transformer model designed ex-
plicitly for chat-based interactions [3]. As men-
tioned earlier, ChatGPT was developed and
launched by OpenAl and is a large-scale language
model based on the GPT-3.5 architecture.
ChatGPT is a machine learning system based on
artificial intelligence technology, specifically a
large-scale language model implemented in the
internet domain using a Transformer architec-
ture [4]. It leverages Al-generated content (AIGC)
to generate code, engage in text-based question-
answering, and produce digital content. It com-
bines various technical models, including ma-
chine learning and neural networks, to train a
massive pre-trained language model that learns
from human feedback [5]. While ChatGPT can be
understood as a software tool, its conceptual def-
inition should transcend the limitations of a chat
tool or software enabling chat functionality.

The development of ChatGPT can be traced back
to advancements in natural language processing,
pre-trained language models, the evolution of the
GPT series, as well as the demands and challeng-
es of dialogue systems. Firstly, deep learning and
neural network progress have driven significant
advancements in natural language processing.
Researchers have started utilising large corpora
and powerful computational resources to train
models capable of generating more accurate and
fluent natural language. Secondly, pre-trained
language models have gained significant atten-
tion in the natural language processing commu-
nity. By pre-training models on a vast amount of
unlabeled data, they can learn rich language rep-
resentations and semantic understanding, paving
the way for more natural and coherent conversa-
tions. The evolution of the GPT series, introduced
by OpenAl, is another contributing factor. The
GPT (Generative Pre-Trained Transformer)
models are a series of pre-trained language mod-
els based on the Transformer architecture. From
GPT1 to GPT3, the models have increased in size
and performance, demonstrating exceptional ca-
pabilities in various natural language processing
tasks and attracting widespread attention and
applications. Lastly, the demands and challenges
of dialogue systems have played a role. With the
proliferation of intelligent assistants and chat-
bots, there is a growing need for more intelligent
and interactive dialogue experiences. However,
existing dialogue systems still face challenges in
generating high-quality, logically consistent, and
naturally interactive responses. In response to
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these factors, ChatGPT emerged to explore how
advanced natural language processing and pre-
trained models can build systems that generate
coherent and logically consistent dialogues. The
focus is optimising training methods, data pro-
cessing, and user feedback mechanisms to pro-
vide better dialogue experiences while ensuring
responsible innovation by adhering to ethical,
legal, and safety guidelines throughout the sys-
tem's usage.

Risk Types and Characteristics of ChatGPT. Artifi-
cial intelligence (Al) is widely adopted through
various algorithmic applications and is in the
stage of overcoming challenges to achieve higher
levels of development. During this stage, we face
two main issues: the difficulties in technological
breakthroughs and the incomplete state of ethics,
morals, and legal systems. These social factors
significantly impact the development of science
and technology. Therefore, before evaluating its
potential risks, it is necessary to assess the inher-
ent risks of ChatGPT. These risks primarily in-
clude technological, industry, ethical, and gov-
ernment risks.

Regarding technological risks, ChatGPT is trained
on large datasets from the internet, which may
contain biased or controversial content. As a re-
sult, ChatGPT may generate responses that re-
flect or amplify the biases present in the training
data. Additionally, ChatGPT cannot self-assess
the quality or accuracy of its responses. It may
generate answers that sound plausible but are
incorrect or absurd without recognising its er-
rors. This could mislead users or provide false
information without any evident signs of uncer-
tainty. Like other machine learning models,
ChatGPT is susceptible to adversarial attacks. Ma-
licious actors can intentionally input specific
phrases or word sequences to manipulate or ex-
ploit the model's behaviour, leading to unfavour-
able or harmful outputs.

Industry risks refer to the impacts on the labour
market and the overall economy caused by tech-
nological advancements. The birth of new tech-
nology is like a double-edged sword. While we
desire the convenience it brings, we must also
face its harmful effects. Some adverse effects can
be anticipated, such as the disappearance of tra-
ditional jobs like customer service and telemar-
keting in the era of ChatGPT.

On the government front, there are a series of
risks and challenges. On the one hand, there is
widespread capital optimism towards new tech-
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nologies. On the other hand, governments must
pay closer attention to the societal impacts of
ChatGPT. If ChatGPT is widely deployed globally,
it will likely conflict with existing urban man-
agement systems. However, the development
process of ChatGPT is characterised by decentral-
isation, secrecy, and difficulties in interpretation.
Governments cannot implement pre-existing
regulations as swiftly as before. When the pace of
technological progress surpasses the improve-
ment of government governance, technology can
influence the political system and threaten gov-
ernment authority.

Ethical risks mainly involve issues of responsibil-
ity attribution and allocation. ChatGPT is a sys-
tem based on automated algorithms. It may make
incorrect judgments or provide inaccurate in-
formation in certain situations. In such cases, the
determination and allocation of responsibility
are not decided by ChatGPT itself but by the algo-
rithms written by the developers. Therefore, the
attribution and assignment of responsibility be-
come highly complex, potentially leading to di-
lemmas where fault cannot be determined. More
urgently, there is no consensus on allocating cer-
tain ethical risks at the societal level.

Pre-regulation is advocated to mitigate the risks
and ensure responsible innovation in the accel-
erating era of Al. Responsible innovation involves
pre-emptively preventing and controlling prod-
uct risks during the design stage. For ChatGPT,
responsible innovation needs to be embedded
throughout all stages to maximise its service to
society and enhance social well-being rather than
the opposite. Such measures will effectively
manage the risks of the Al era.

Responsible Innovation Provides Legitimacy for
ChatGPT Implementation

As ChatGPT is widely adopted, the public's expec-
tations for artificial intelligence continue to rise.
However, concerns about its negative impacts
have also emerged, leading to questions about
the responsibility attributed to this innovative
technology. "The most influential policy impact in
this trend is the concept of Responsible Research
and Innovation (RRI) proposed at the European
Union level" [6]. Currently, there is no unified
and precise definition of responsible innovation.
Still, Schomberg's report provides a comprehen-
sive perspective: "Responsible research and in-
novation is a transparent interactive process in
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which societal actors and innovators mutually
respond, fully considering the (ethical) accepta-
bility, sustainability, and societal desirability of
the innovation process and its market products,
to embed technological developments into our
society appropriately” [7]. In the European
Commission's Horizon 2020 framework pro-
gram, it is defined as an approach that "antici-
pates and assesses the potential implications and
societal expectations of research and innovation,
aiming to help design inclusive and sustainable
research and innovation" [8]. Its characteristics
involve incorporating more elements into the re-
sponsibility system, considering human rights
more, and pursuing the greening and democrati-
sation of innovation outcomes to manage (tech-
nological) innovation practices and strive to max-
imise the benefits of innovation for society [9].
From a developmental perspective, it is crucial to
integrate ethical factors into the entire innova-
tion process and determine whether researchers
have the necessary moral knowledge to meet so-
cietal and public requirements, ultimately ena-
bling the public to make responsible choices with
informed consent. In the long run, "governing
issues of technological innovation design and
analysis urgently need to be introduced into a
more systematic innovation paradigm frame-
work while promoting industrial innovation, cre-
ating growth opportunities, and guiding social
transformation” [10].

Embedding Responsible Innovation into the Path
of ChatGPT. The future direction of ChatGPT can-
not be solely determined based on its inherent
characteristics. Companies like OpenAl use this
new technology to establish a technological bar-
rier and maintain a distance from traditional
companies. However, scientific research and de-
velopment have also entered a relatively unfamil-
iar exploration domain. As a technology with a
complex architecture, ChatGPT bears complex
ethical responsibilities. Therefore, the following
requirements must be met during the design and
development stages. Firstly, the research and de-
velopment personnel involved in the design and
development must be proactive and responsible
for the products they design. This responsibility
should be shared among the entire team involved
in the design and development stages. Secondly,
responsibility standards should be integrated
into the technical systems of designers and R&D
personnel at all levels.

When responsible innovation is integrated into
the technical aspect of ChatGPT, several key con-
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siderations should be addressed. Firstly, it is es-
sential to define the usage scenarios and target
user groups of the chatbot. This helps to consider
relevant responsible innovation issues during the
development process and ensures that specific
user needs are met. Secondly, it is crucial to train
the ChatGPT model using diverse datasets. This
means collecting user data from different groups
and cultural backgrounds to avoid biases and
discrimination. Thirdly, introducing transparen-
cy and interpretability mechanisms helps to in-
crease user trust in ChatGPT. Users want to know
how the chatbot generates answers and makes
decisions. By explaining the model's workings,
the data used, and the algorithms employed,
more understandable answers can be provided
to users. Fourthly, protecting user privacy is an
essential aspect of responsible innovation.
Measures should be taken to safeguard user's
personal information and privacy when using
ChatGPT. Fifthly, establishing a robust review
mechanism is critical to ensuring the responsible
use of ChatGPT. Manual review can help identify
and filter out inappropriate content, ensuring
that responses align with ethical and legal re-
quirements.

Additionally, establishing a mechanism for han-
dling complaints and addressing user concerns
enables timely detection and resolution of poten-
tial risks and violations. Lastly, promoting the
responsible use of chatbots is paramount.
Providing user guidelines and educational train-
ing helps users understand how to interact with
ChatGPT, and feedback mechanisms can be im-
plemented to collect user opinions and sugges-
tions. At the same time, advocating for ethical use
and actively disseminating relevant information
can guide users in maintaining appropriate be-
haviour and expectations when interacting with
chatbots.

The Four Dimensions of Responsible Innovation
Implementation. Applying the framework of re-
sponsible innovation can effectively regulate the
development of ChatGPT, reducing future uncer-
tainties and risks. Two prerequisites are neces-
sary to achieve accountable innovation. Firstly,
"responsible innovation" is a multidisciplinary
concept that requires in-depth discussions
among researchers, humanities and social sci-
ences scholars, governments, and businesses,
among other stakeholders, regarding the direc-
tion of technological development. Secondly,
proactive research should be conducted at the
early stages of technology development to pro-
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vide more alternative options for the technology,
facilitating its improvement. British scholar Ow-
en pointed out that "responsible innovation, as a
technological management approach, should
have the basic cognitive characteristics and con-
sists of four dimensions: anticipation, reflection,
inclusiveness, and responsiveness" [11]. Based
on these four dimensions, ChatGPT can be ana-
lysed regarding how they will play a role.

In the dimension of anticipation, designers
should continuously consider their design goals
to ensure clarity and avoid potential social harm.
Conversely, if they assume known and unknown
risks, the risks associated with new technologies
will significantly reduce. In reflection, as this ap-
proach is a developing research method, it re-
quires third parties to objectively and profes-
sionally evaluate the researchers' research objec-
tives, motivations, and decisions. Such evalua-
tions act as a mirror for researchers, enabling
them to gain a clear understanding of whether
their goals comply with regulations. In the di-
mension of inclusiveness, in addition to seeking
expert advice, extensive public comments and
consultations should be conducted to bridge the
understanding gap among relevant stakeholders.
This ensures the broadness and universality of
the research outcomes and facilitates their appli-
cation in social contexts, effectively addressing
societal concerns. In the responsiveness dimen-
sion, responsible innovation requires developers
to maintain sensitivity and promptly respond to
customer feedback, suggestions, and risks,
promptly adjusting technical solutions and re-
search priorities. This feedback process involves
a two-way interaction where companies or de-
velopers provide guidance and input to govern-
ment agencies when formulating policies to en-
hance the quality of policy-making.

In the practice of responsible innovation, corre-
sponding measures can be proposed from these
perspectives to address better the various chal-
lenges that may arise during the development of
ChatGPT. It is essential to integrate the needs of
multiple stakeholders comprehensively. Only
through such decentralised moral distribution
can responsible innovation achieve its goals.

Responsible Innovation Mechanisms for ChatGPT

The implementation of responsible innovation
involves three key issues. First, it requires the
involvement of relevant professionals and stake-

7004



Path of Science. 2023. Vol. 9. No 6

ISSN 2413-9009

holders, along with appropriate adjustments to
ensure information transparency and rights con-
straints. Second, throughout the entire process of
technological innovation, it is essential to lever-
age the expertise and engagement of experts and
various societal actors to overcome the limita-
tions of traditional "narrow innovation responsi-
bility." Third, it involves using policy and legal
enforcement measures to standardise the devel-
opment process of science and technology. "In
the field of technology and innovation politics,
authoritative decisions made by law enforce-
ment, legal, and administrative departments
through orders, prohibitions, and the allocation
of functions are the normative guidelines that
must be followed" [12].

Therefore, several aspects should be considered
regarding responsible innovation mechanisms
for ChatGPT. Firstly, establishing monitoring and
filtering mechanisms to identify and prevent in-
appropriate or harmful content is crucial. This
can be achieved through content filtering algo-
rithms, human moderation, and user feedback
mechanisms. It ensures that the generated re-
sponses by ChatGPT align with ethical, legal, and
societal norms, avoiding disseminating misin-
formation, discriminatory speech, or other objec-
tionable content. Secondly, providing transpar-
ency and interpretability is critical to achieving
responsible innovation. Users need to under-
stand how the ChatGPT model works and how it
generates responses. This can be accomplished
through technical documentation, public disclo-
sure of model architecture, and explanatory fea-
tures in the user interface. Transparency and in-
terpretability help users comprehend the deci-
sion-making process of ChatGPT and reduce po-
tential misunderstandings or mistrust. Thirdly,
encouraging user engagement and feedback is a
meaningful way to promote responsible innova-
tion. Users can participate in the improvement
process of ChatGPT by providing ratings, report-
ing inappropriate behaviour, or suggesting en-
hancements. Such user involvement helps identi-
fy potential issues and biases, prompting the
technical team to improve and optimise the func-
tionality and performance of ChatGPT continu-
ously. Lastly, continuous monitoring and updates
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future, ensuring that new technologies provide
benefits to society rather than risks.
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