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Abstract

The digitalization offers a lot of advantages, not only as a key enabler to increase economic
growth, but also to tackle societal and ecological challenges, aligned with the United Nation (UN)
Sustainable Development Goals (SDGs). Digitalization and smartization can speed up the
progress toward all of the 17 goals. The emergence of technological advancement through
digital data processing and analysis can contribute to all of the SDGs, for instance, the
emergence of data-driven agriculture that could optimize the yield crop while increasing energy
efficiency, which aligned with the SDG 2 (Zero Hunger). Digitalization is also closely related to
SDG 9 (Industry, Innovation, and Infrastructure) as a part of emerging innovation that can
potentially encourage economic growth.

Despite their obvious advantages, digitalization and smartization are not without drawbacks.
While they can mitigate global challenges, they can also have a negative impact on the
environment and society. Electronic waste and data breaches, in particular, pose a very serious
threat to the health and safety of the society at large. A new framework is urgently needed; one
that not only encourages economic growth, but also mitigates environmental and societal
challenges. The Transformative Innovation Policy (TIP) is a suitable approach for the problem
at hand. It offers innovation and addresses the very environmental and societal challenges
without compromising economic growth.
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Challenges

In today’s era of digitalization, science and technology are crucial for system transformation as
they provide a repertoire of possibilities. Since the Industrial Revolution in the 1700s, new
technologies have been developed with immense power especially for economic growth. Not
solely a key enabler to increase economic growth, digitalization is also widely known to tackle
societal and ecological challenges. Several examples of how digitalisation helps solve these
issues include the creation of telemedicine to expand the reach of public health and drone
technology to monitor soil and yield crops.

Digital technologies are one of the key enablers in achieving 17 goals of the United Nation (UN)
Sustainable Development Goals (SDGs)—first introduced in 2015. They have been promoted as
the one of the most hopeful tools to tackle those challenges. The emergence of technological
advancement through digital data processing and analysis can contribute to all the SDGs, for
instance, data-driven agriculture that optimizes the yield crop while increasing the energy
efficiency, which is in line with the SDG 2 (Zero Hunger). Digitalisation is also tightly related to
SDG 9: Industry, Innovation, and Infrastructure since it is a part of emerging innovation and could
encourage economic growth.

Technology has revolutionized the world by providing great benefit to living in a tech-filled world.
However, these advantages come with an environmental tradeoff. Electronic waste (e-waste),
mainly discarded electronic devices that are no longer wanted or functional, has become the
world’s fastest-growing waste stream. By 2030, global electronic waste will increase by 21
percent.

The challenge becomes clear: how to address the social and environmental impacts of
digitalization while promoting economic growth? Digitalization and smartization is widely
beneficial, yet there is a need to optimize technological advancement to tackle these challenges
without creating new problems for the future.
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Proposals for G20

Transformative innovation policy (TIP) proposes fundamental alterations on the existing socio-
technical systems to overcome obstacles (Molas-Gallart et al., 2021). To understand the need
for TIP, we should first acknowledge the need for a clear way to design, implement, and manage
challenge-driven innovation policies to address various issues such as climate change, food
security, inequality, and energy. To this end, optimizing science and technology-based solutions
alone is not enough; we should instead transform STI policy into a socio-technical system (Schot
etal., 2017).

Three frames in the area of STI (Schot et al., 2017) are R&D, the national system of innovation,
and transformative innovation policy. R&D, which emerged in the 1950s, proposes a concept of
innovation led by investment in research and development. The objective is to push economic
growth which can later lead to fulfilling societal needs. The second frame, the national system
of innovation, focuses on the implementation of knowledge, monetization, connection, and
relations among innovation actors in the system. The elements include the cognitive capacity,
businesses’ potential, and entrepreneurship. One similarity between the first and the second
frames is that the impacts of innovation for the social and environmental aspects are not
necessarily the central part of the system. To this end, TIP is able to fill that gap and address the
social and environmental challenges as integrated in the Sustainable Development Goals
(SGDs). This frame is yet to be finalized and requiring further validation and improvement (Schot
etal., 2017).
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Solid line = This shows the frame addresses explicitly this aspect
(e.g. the link between knowledge creation and utilization in frame 2).
Dotted line = This indicates that an aspect is assumed to follow automatically
(e.g the utilization of the results of basic scientific research by industries in frame 1).

Have A Clear Direction

Directionality is key in policy making, especially to achieve societal goals according to UN SDGs
through the digitalization and smartization pathway as part of the science, technology, and
innovation area of interest. All relevant actors should be engaged to discuss any possible
scenarios and pathways, as well as their entailing risks and concequences.

Directionality means prioritizing social impacts over other alternative pathways, which includes
developing a process of defining collective concerns (European Environment Agency., 2019). It
is also necessary toaddress the question around ideal future conditions, ultimate goals, and their
reasoning. For instance, the public may opt to allocate the public spending to fund
environmentally sustainable innovation rather than to subsidize innovative firms.
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Focus on Societal Goal

This framework can be applied in all policy problems, but particularly the grand societal goals or
challenges. Since this framework is based on the third frame of innovation policy, environmental
and social challenges are an integral part of science, technology, and innovation policy, which
can lead to public welfare and clean environment, and further achieve economic growth (Schot
etal,n.d.)

The societal goals or grand challenges for this policy framework include the Sustainable
Development Goals (SDGs) and the planetary boundaries. For instance, in achieving societal
goals according to SDGs number 6, the societal goals can be providing affordable clean water
and sanitation in an environmentally and socially sustainable way.

The societal goals or grand challenges should be specific and cover multiple aspects of the
policy. It also can be aligned with one or more goals from different SDGs. For instance, in order
to solve plastic waste in Indonesia, it could be relevant with SDG 12 on responsible consumption
and production and Planetary Boundaries about chemical pollutants.

Address Impact at System Level

Another important aspect about formulating a policy around science, technology, and innovation
through digitalization and smartization is how it could solve environmental and social
challenges, create impacts to all actors, and build a cross-sectoral collaboration. In other words,
the policy should be effective at the socio-technical level, both for the existing socio-technical
system or future one, as planned in the direction of the policy.

Addressing impacts at the system level should start by asking how the existing system works.
In the case of plastic waste, comprehensive understanding is required on how plastic is used
across industries and markets, what social practices are influencing its consumption or
production, and all the ways we can do differently.

Another way to ensure wider impacts is by integrating the policy with other policies. For
instance, for handling plastic waste, bigger impacts can be achieved if the policy is integrated
with industrial policy as well as health policy.

Embrace Learning and Reflexivity
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For a policy to be a transformative innovation, it should be reflexive. Reflexivity can be
interpreted as the capability of rethinking, unlearning, and relearning continuously in practice.
The reflexivity process is not limited to the solutions and how it is derived, but also how problems
are addressed in every certain period of time.

This process should be started by asking what is currently happening, including the process,
coordination, and relationship between entities, while also criticizing the outcomes and impacts.
Reflexivity also means evaluating routine processes that regularly happen and historical aspects
of a practice. The key for learning and reflexivity is simply questioning everything and keeping a
critical mind.

Encourage Conflict and Consensus

Another criteria for a policy to be transformative is that it requires participation from various
actors. The actors involved are not only those who directly contribute to the cause or are most
affected, but also indirect actors.

Good and democratic participation means encouraging opposing views. This is to avoid echo
chambers and welcome various perspectives, which is essential in good policy making.
Furthermore, open discussions can also support change at the system level. In the case of
plastic waste, it is important to consider loss of livelihoods in the plastic industry or plastic
scavengers commonly found in developing countries.

Be Inclusive

Policy discussion should not be limited only to experts but instead inclusive to all relevant actors
including civil society, indigenous communities, and marginalized communities (Schot et al.,
n.d.). Policy making should be transparent, evidence-driven, accessible, and responsive to a wide
range of citizens including and especially the indigenous people. To ensure successful policy
making, inclusivity should be taken into account at all stages of the design and delivery of public
policies and services. Inclusive policy making not only enhances transparency, accountability,
and public participation, it also and builds civic capacity and offers a way for the government to
improve their policy performance by collaborating with citizens, civil society organizations
(CSO0s), the private sector, and other stakeholders to deliver concrete improvement in policy
outcomes and the quality of public services (OECD, 2013)
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Conclusion

Digitalization and smartization is a subset of science, technology, and innovation (STI), which
requires a new transformative approach for policy making to make it more effective. A
transformative innovation policy approach is introduced in this policy brief in order to tackle
policy issues around STl area. There are 6 (six) criteria required in order to create a
transformative innovation policy: directionality, societal goals, system-level impact, learning and
reflexivity, conflict and consensus, and inclusivity.
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