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If 5G is here, can 6G be far behind?
T he rolling out of 5G services has

triggered a wave of competition
across the world and, more
importantly, triggered a race to

develop 6G.
An official Chinese research team on 

6G was established last month. And 
developed economies such as the United 
States, Japan, the Republic of Korea and 
some European countries have started 
devising research and development 
plans for 6G, as the telecommunications 
sector has always been a hotspot for 
competition.

5G technology aims to create a com­
prehensive perceptual sensory system in 
which information and tools can be easi­
ly accessed. On the other hand, 6G will 
help build a perceptual nervous system 
integrating artificial intelligence (AI) and 
wireless cognition, which can give intelli­
gent responses.

Compared with 5G technology, 6G will
have lower latency, higher speed and 
more bandwidth. And this advanced 
technology will help connect the real 
world with the virtual digital world. It 
will also make product design, R&D and 
experiments significantly more efficient 
and greatly reduce their costs while mak­
ing it possible to produce digital prod­
ucts in the physical world through high­
tech including 3D printing. Which, along 
with the seamless connection and intelli­
gent coupling of the physical and digital 
worlds, will lead to a thorough recon­
struction of the division of labor and 
societal cooperation.

In terms of economic development, 3G
fostered e­commerce while 4G boosted 

e­commerce and mobile payment. 5G 
infrastructure building and application 
marked the beginning of Chinese enter­
prises’ intelligent manufacturing and 
provided the basis for the sector’s rapid 
development. Similarly, wireless cogni­
tion technology associated with 6G tech­
nology, once it matures, will further 
boost the development of the digital 
economy.

In digital economy, intelligence based
on big data will become the real impetus 
for innovation, and 6G networks not only 
will be highways for transmitting data, 
but will also much more seamlessly inte­
grate edge and core computing as part of 
a combined communications/computa­
tion infrastructure framework. Which 
will provide many potential advantages 
as 6G technology becomes operational, 
including access to AI capabilities.

Digital economy based on 6G will 
become the determining factor of a coun­
try’s competitiveness in the future. And 
6G technology with wireless cognition as 
its major characteristic will become the 
pivotal, core technology and main driver 

dardizing and manufacturing 5G tele­
com equipment. And now that the US 
and European countries lag behind 
China in 5G technology development, 
they want to drag China down using 
non­competitive means such as 
restricting the development of Chinese 
companies such as Huawei, and by 
launching R&D in 6G before China in 
order to cash in on the advantage they 
enjoy in the millimeter wave industrial 
chain.

The competition in 6G will start with
the setting of standards, which will 
determine the level of R&D needed for 
the launch of the technology and thus 
decide the market share of the emerging 
industry. As far as R&D in 5G technology 
is concerned, China enjoys two advanta­
ges. First, it is a global leader in the tele­
com sector and has a solid reserve of 
talents. And second, it has a relatively 
complete industrial chain that covers 
R&D, design, manufacturing and appli­
cation, and is home to leading 5G equip­
ment maker Huawei.

Recent history shows whoever leads 
the telecom technology sector sets the 
standards for telecom products and ser­
vices and plays a bigger role in the indus­
try’s future development. And since 6G 
technology will become the engine of a 
new round of economic development, 
the Chinese government, enterprises and 
research organizations should strength­
en cooperation to succeed in the compe­
tition to develop 6G.

The views don’t necessarily reflect those 
of China Daily.
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Seize the new tech 
frontier for growth 

R apid technological transforma­
tion will be a key feature of
economies well into the future.
At the national, regional and

global levels, frontier technologies are 
offering promising new opportunities, as 
well as prompting new policy challenges.

Technological innovation has long 
boosted economic performance, 
improved efficiency, and expedited eco­
nomic globalization, transforming 
human society in the process. But as the 
defining issue of our time, the digital 
revolution demands renewed policy 
cooperation at all levels of governance. 
After all, the latest wave of technological 
change is especially broad, and it is com­

ing fast. It is funda­
mentally altering
how goods, services
and ideas are
exchanged. And as
rapidly declining
costs make digital
technologies even
more affordable and
accessible, they will
continue to trans­

form people’s lives and livelihoods.
And yet there is a danger that these 

gains will not reach the world’s poorest 
people. An estimated 3 billion people 
could still not have access to the internet 
by 2023, and many more will have little 
or no opportunity to reap the benefits of 
digital technologies. Which means there 
should be no delay in addressing the 
problem of digital exclusion.

Fortunately, the Pathways for Prosper­
ity Commission on Technology and 
Inclusive Development, which I co­chair 
with Melinda Gates, former Microsoft 
general manager, has shown developing 
countries can still harness the new wave 
of frontier technologies for the benefit of 
all. Digital technologies have unlocked 
new routes to prosperity through agri­
culture, manufacturing, trade in servi­
ces, the linking of informal and formal 
sectors, and domestic interconnectivity. 
Low­ and middle­income countries 
around the world now have the chance 
to build new industries, deliver better 
services, and improve peoples’ lives.

But digital technologies can also 
entrench existing forms of exclusion, dis­
rupt livelihoods, and provide new tools 
for the powerful to abuse and exploit the 
weak. Developing countries, in particu­
lar, are starting from a difficult position, 
because they are already grappling with 
the challenges of low human capital, 
ineffective institutions, and a difficult 
business environment. Still, policymak­
ers must not allow themselves to be par­
alyzed in the face of change. Rather than 

becoming passive observers of the tech­
nology revolution, they must take con­
trol of their countries’ economic futures.

All developing countries and emerging
economies should be able to capture at 
least some of the new opportunities 
on offer. As the commission has 
shown, governments have several 
policy options to achieve more 
inclusive growth. But technology 
alone will not guarantee success. 
Policymakers must also consider 
local contexts and conditions, so 
they can create social, political 
and economic ecosystems in which 
technology creates jobs and drives 
inclusive growth.

To compete globally, all countries need
to prepare themselves for new and 
upcoming technologies, by maximizing 
inclusiveness and guiding markets 
toward the right types of innovation. 
Governments should start by realizing 
the challenge is not just about “digital 
policy”. Rather, it calls for a “whole­of­
economy” — indeed, a “most­of­society” 
— approach. And since inclusion is the 
key to success, support for marginalized 
groups will need to be built into the poli­
cy process from the outset. To that end, 
national governments should start 
planning for digital readiness in four 
areas: infrastructure, human capital, 
policy and regulation, and finance. 
These are the technical pillars of the 
future economy.

At the same time, regional­level
policymakers — particularly in the 
Asia­Pacific region — need to start 
building momentum on policy 
cooperation, which will be neces­
sary for harnessing frontier tech­
nologies for the greater good. And at 
the global level, cross­border issues 
related to frontier technologies will need 
to be addressed multilaterally.

That means multilateral organizations
themselves should be developing an 
antenna for identifying new technologi­
cal and developmental challenges. It is 
already clear that more must be done to 
mitigate technological disruptions to 
employment, boost investment in 
human capital, and ensure fair taxation 
in the new digital economy.

We should not underestimate the 
power of multilateralism. For decades, 
countries have been coming together in 
global forums to safeguard public goods 
and pursue common prosperity. Yet the 
existing architecture for multilateralism 
will need to be adapted to reflect the 
changing needs. To capture the benefits 
of the fourth industrial revolution, we 
also will need to strengthen public­pri­
vate partnerships and make our econo­

mies more efficient and flexible. With 
the world’s population projected to 
reach 10 billion by mid­century, global 
governance will become even more com­
plex than it is today.

For its part, Indonesia recognizes the
need for policies to manage the new 
digital economy. In addition to address­
ing the impact of technological disrup­
tion and ensuring fair taxation, the key 
will be to put people at the center of the 
agenda. Beyond furnishing workers 
with the right skills, we must create a 
digital world where all people have a 
voice, and where those who are not 
benefiting from change have the sup­
port they need.

As is usually the case, the challenge we

face is also an opportunity. Digital and 
frontier technologies have enormous 
potential to improve government admin­
istration and the delivery of public servi­
ces. It is time for a new kind of 
conversation, one that involves govern­
ments, business leaders, innovators, civil 
society and citizens alike. For developing 
countries, the task is clear: we must ride 
the wave of technological change, rather 
than wait for it to crash down on us.

The author is finance minister of Indone­
sia and former chair of the World Bank 
Group’s Development Committee.
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T he new round of scientific and techno­
logical revolution has triggered drastic
changes in production modes, indus­
trial organizations and structures, and

played a significant role in determining global 
industrial transformation patterns while greatly 
influencing trade and the international division 
of labor.

However, due to its sensitivity to external 
environment, scientific and technological inno­
vation needs a suitable institutional setup to 
promote development. As such, the scientific 
and technological system should adapt to the 
new changes. For that, however, the authorities 
need to establish better coordination among 
government departments, and set up a sound 
innovation governance system to boost scientif­
ic and technological development.

In the seven decades since the founding of 
the People’s Republic of China, the government 
has continuously reformed the scientific and 
technological system and promoted innova­
tion. But to promote comprehensive industrial 
transformation, the authorities have to further 
improve the existing scientific and technologi­
cal system.

China’s innovation program faces some prob­
lems. For example, there is a lack of coordina­
tion among different innovation­promotion 
organizations, and the market and intellectual 
property rights protection mechanisms are not 
foolproof, which is not conducive to promoting 
comprehensive industrial transformation.

The traditional management system should 
be compatible with the new industrial revolu­
tion. Since the traditional industrial system fol­
lows the top­down bureaucratic model, the new 
industrial revolution is focused more on creativ­
ity, equality, collaboration and opening­up, 
which could be a challenge for the innovation 
system.

Although the selective industrial policy is 
beneficial to developing economies trying to 
catch up with the developed countries, in the 

new age of industrial
transformation, if a coun­
try sticks to the tradition­
al policy paradigm, it
could stunt the develop­
ment of emerging tech­
nologies and industries.
Therefore, it is important
for the government to
explore a scientific and
technological system that
could boost China’s inno­
vation capacity.

In order to avail of the
opportunities offered by the new round of sci­
entific and technological revolution and real­
ize industrial transformation, as well as face 
the challenge of global competition, the 
authorities should further reform the scientif­
ic and technological system and build a strong 
innovation governance system.

To begin with, they need to strike the right 
balance between the government and the mar­
ket. And to sharpen China’s competitive edge, 
the authorities should allow the market to play a 
decisive role in resource allocation in order to 
promote innovation. But when it comes to stra­
tegically sensitive sectors, which concern 
national security and public interests, the 
authorities should integrate the government’s 
institutional advantages to enhance the coun­
try’s strategic scientific and technological power.

While strengthening coordination among dif­
ferent government departments and policies, 
the authorities should also combine science and 
technology policies with industrial, trade and 
financial policies to boost innovation. In partic­
ular, the government should deregulate emerg­
ing industries and create a flexible market 
environment to encourage enterprises to accel­
erate innovation.

Besides, the government should optimize 
research and development activities. By improv­
ing basic R&D, it can help researchers to focus 
more on fundamental scientific research which 
would facilitate more in­depth research in specif­
ic scientific fields. The government should also 
encourage enterprises to conduct basic research 
in applied sciences, so that the result of scientific 
research can be applied to industry and thus 
boost innovation and the production of innova­
tive products.

The authorities also need to establish a man­
agement and evaluation system that will pro­
mote the cultivation of talents in the science and 
technology field, and improve the overall effi­
ciency of the innovation promotion system.

Furthermore, the government needs to boost
the innovation capacity of core technology 
fields, and strengthen innovation cooperation 
with other countries. As a responsible major 
power, China should take measures for the glo­
balization of innovation, and contribute Chinese 
wisdom to international cooperation in innova­
tion.

The author is a researcher at the Institutes of Sci­
ence and Development, the Chinese Academy of 
Sciences. The views don’t necessarily represent 
those of China Daily.
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of the digital economy.
6G is expected to support 1 terabyte

per second speeds, an unprecedented 
level of capacity and latency, which 
will extend the performance of 5G 
applications aside from expanding the 
scope of capabilities in support of 
increasingly new and innovative appli­
cations across the realms of wireless 
cognition, sensing and imaging.

China remained a passive player in the
field of advanced technology before 4G 
services were rolled out, mainly follow­
ing the United States and European 
countries and had not set standards for 
telecom technology. But by developing 
4G technology at the same time as the 
developed economies, China became a 
big player in the field and contributed to 
the rule­making process. That China’s 4G 
network is the most advanced and perva­
sive in the world has also helped the rap­
id development of mobile payment in the 
country.

Starting with 5G, the Chinese tele­
com industry, thanks to its extensive 
R&D input, has taken the lead in stan­
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