
AI translation ・View original & related papers at
chinarxiv.org/items/chinaxiv-201806.00004

Advantages in Basic Science Inject New Momen-
tum into Innovation-Driven Development: The
United Kingdom’s Path to Becoming a Global
Science and Technology Powerhouse (Postprint)
Authors: Liu Yun, Tao Siyu

Date: 2018-05-31T00:00:00+00:00

Abstract
As the birthplace of the modern scientific and technological revolution and the
Industrial Revolution, the United Kingdom possesses a distinguished scientific
tradition, has produced outstanding achievements in basic science, and has
thereby established the foundation for its status as a world leader in science
and technology. In the process of building this status, the UK has accumulated
rich experience as well as historical lessons. This article briefly reviews the devel-
opmental trajectory of scientific and technological innovation in the UK across
important historical stages since the 17th century, systematically analyzes the
evolutionary characteristics of the UK’s scientific and technological innovation
strategy since the two World Wars, and finally, summarizes the experiences and
implications of UK scientific and technological innovation from the perspectives
of continuously maintaining advantages in basic science, cultivating a profound
scientific spirit and innovation culture, constructing a national innovation sys-
tem for the new era, and promoting the integration of science and technology
with the economy.
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Abstract

As the birthplace of the modern scientific and technological revolution and the
Industrial Revolution, the United Kingdom possesses a distinguished scientific
tradition and has produced remarkable achievements in basic science, laying
the foundation for its status as a world science and technology power. Britain’
s journey toward building this status offers both valuable experience and his-
torical lessons. This article reviews the evolution of science and technology
innovation in the UK since the 17th century across major historical stages and
systematically analyzes the developmental characteristics of Britain’s science
and technology innovation strategy since the two world wars. Finally, it sum-
marizes the UK’s experience and insights in science and technology innovation
from four perspectives: maintaining advantages in basic science, accumulating
a profound scientific spirit and innovation culture, constructing a national in-
novation system for the new era, and promoting the integration of science and
technology with the economy.

Keywords: world science and technology power, United Kingdom, basic sci-
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The United Kingdom stands as one of the modern world’s centers of science
and technology and the birthplace of the first Industrial Revolution, boasting
a long and distinguished scientific tradition. Since the 16th century, Britain
has produced numerous great scientists, including Newton, Darwin, Faraday,
Cavendish, Thomson, and Maxwell, whose outstanding contributions to classi-
cal mechanics, evolution, electromagnetism, and calculus laid the groundwork
for modern scientific and technological development [1]. To this day, the UK’
s scientific and technological strength, particularly in basic research, remains
at the forefront globally. Through the first Industrial Revolution, Britain was
the first to transform from an agricultural nation into an industrial powerhouse.
However, beginning in the late 19th century and especially after the two world
wars, Britain’s industrial and economic strength gradually declined, and its
dominant position in science and technology was overtaken by other nations.
Since entering the 21st century, the UK government has continuously strength-
ened its guidance and support for science and technology innovation, targeting
key S&T fields and establishing coordination mechanisms between science and
industry to convert basic research advantages into innovation-driven momentum
for economic and social development, thereby addressing issues such as the dis-
connect between S&T and industrial development and weak innovation capacity
[2].

The Course of British Science and Technology Innovation
The 17th Century: Establishing the Modern Scientific System

In the 17th century, Britain pioneered the establishment of a modern scien-
tific system, cultivated a tradition of pursuing excellence, and laid a profound
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scientific foundation. The Renaissance created the ideological emancipation
necessary for modern scientific development. The British bourgeois revolution
established a constitutional monarchy, and liberal thought combined with a
stable environment provided favorable conditions for the advancement of mod-
ern science [1]. The expansion of overseas trade and manufacturing prioritized
mechanical invention, while navigation stimulated progress in astronomy and
physics. Britain was also the first to establish a patent system, protecting
and incentivizing inventors. The founding of the Royal Society marked the in-
stitutionalization of scientific organizations and promoted scientific exchange
and the popularization of scientific values. During this period, many renowned
British philosophers and scientists made foundational contributions to modern
scientific theory, such as Bacon, the founder of materialist philosophy, exper-
imental science, and modern induction, who profoundly influenced British sci-
entific thought and culture; Newton, who established the classical mechanics
theoretical system and dominated physics from the 17th to 18th centuries; and
Boyle, who defined chemical elements, introduced experimental methods into
chemistry, and established chemistry as an independent science [3].

The 18th to Mid-19th Century: The Industrial Revolution

From the mid-18th to mid-19th century, Britain experienced the Industrial Rev-
olution. The technological revolution represented by the steam engine gave birth
to British industrialization, and the integration of science and production pro-
pelled Britain into a world-leading industrial power. The Industrial Revolution
began in the textile industry with inventions and applications such as the fly-
ing shuttle, spinning jenny, and water frame. Watt’s major improvements to
the steam engine solved critical power problems, enabling its widespread applica-
tion in textiles and subsequent diffusion into mining, machinery, transportation,
metallurgy, and other industrial sectors. Machines replaced manual labor, dra-
matically improving productivity and pushing the Industrial Revolution to its
climax [2]. During this period, Britain’s scientific endeavors took root in man-
ufacturing centers such as Birmingham, Manchester, and Leeds. The Lunar
Society�, in particular, brought together members who valued the application
of scientific knowledge and innovation in craft technology, promoting the devel-
opment and integration of science and industry to some extent [4].

After the Mid-19th Century: Missing Opportunities in New Indus-
trial Revolutions

After the mid-19th century, Britain missed opportunities in the electrical tech-
nology revolution, and its scientific and industrial advantages were gradually re-
placed by the United States and Germany. While Britain continued to produce
outstanding scientific achievements in physics, chemistry, and biology during the
19th century—such as Dalton’s atomic theory (1803), Faraday’s discovery of
electromagnetic induction and invention of the disk generator (1831), Maxwell’
s electromagnetic theory (1873), and Darwin’s theory of evolution (1859)—
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a trend emerged where science and production became increasingly separated.
For example, although Britain pioneered groundbreaking scientific achievements
in electromagnetism, it failed to seize the initiative when the second technolog-
ical revolution marked by electrical technology emerged. Key inventions such
as electric motors, transformers, and diodes originated in Britain but were ul-
timately applied on a large industrial scale in Germany and the United States
[4]. The economic prosperity brought by the Industrial Revolution paradoxi-
cally led to insufficient motivation for scientific and technological innovation
during this period, as substantial national capital was invested overseas, social
life became aristocratic and genteel, entrepreneurs remained complacent and
feared losses from technological updates, S&T development relied on individual
initiatives, education lagged behind, and state support for scientific activities
was very limited. In the second half of the 19th century, Britain’s problem
of separating science from production remained unresolved, with the govern-
ment lacking systematic and coherent policy guidance and adequate investment
in science and education. Meanwhile, the United States and Germany seized
the opportunity to vigorously develop electricity, chemistry, and automotive
technologies and industries, substantially improving their manufacturing capa-
bilities and surpassing Britain’s total industrial output in the 1880s and the
first decade of the 20th century, respectively [5].

The Two World Wars: Changing Government Attitudes Toward S&T
Support

The two world wars fundamentally altered the British government’s attitude
toward supporting science and technology. During the wars, S&T fields related
to military capabilities and national competitiveness developed rapidly under
strong government support. World War I exposed long-accumulated weaknesses
in Britain’s science, technology, education, and industry, prompting the gov-
ernment to recognize the importance of supporting S&T and the necessity of
systematically organized scientific activities for modern industrial nations. Con-
sequently, the British government began actively investing in science and edu-
cation, with R&D funding growing rapidly during World War II. British science
and industry began serving the war effort, and important scientific discoveries
and technological inventions significantly influenced the war’s course, including
Rutherford’s nuclear model (1911) and artificial nuclear reaction (1919), Flem-
ing’s discovery of penicillin (1928), Robert Watson-Watt’s invention of radar
(1935), and Whittle’s invention of the jet engine (1930). Additionally, Britain
achieved many outstanding results in traditional strengths such as quantum
physics, astronomy, mathematics, and biology.

In 1915, Britain established the Department of Scientific and Industrial Re-
search to manage government laboratories and support the R&D activities of
industrial research associations. In 1918, Cabinet Minister Richard Haldane
proposed recommendations on how the government should organize scientific
activities, arguing that research should maintain independence and freedom
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without excessive administrative interference or over-centralization. The “Hal-
dane Principle”profoundly influenced British government S&T management.
The Medical Research Council (MRC) was founded in 1920 to fund medical
and related biological research, and this independent research funding model
gradually expanded to agriculture, natural environment, and other fields. Uni-
versities, which held a primary position in basic research, saw the establishment
of the University Grants Committee in 1919 to manage government funding,
with support increasing substantially during World War II. Universities under-
took considerable wartime R&D work, and institutions originally dependent on
private donations gradually evolved into publicly funded organizations after the
war [6,9,10].

The Cold War confrontation prompted defense R&D to dominate, though the
late Cold War period saw a shift toward civilian research. After World War II,
UK science policy was influenced by Cold War competition, with Britain fully
participating in the arms race between the US and USSR and prioritizing de-
fense technologies such as atomic energy, aviation, and missiles. R&D funding
was government-led and continued to grow. In the 1960s, as the British Empire’s
colonial rule collapsed, the economy stagnated and international status declined
markedly. With Cold War tensions easing and defense R&D enthusiasm cooling,
questions about how science and technology could promote economic develop-
ment and how to prioritize S&T investments gained prominence. The British
government began shifting its S&T focus toward civilian R&D, implementing a
series of policy adjustments.

Late 20th Century Onwards: Promoting Integration of S&T and
Economy

Since the late 20th century, the British government has vigorously promoted the
integration of science and technology with the economy. Long-standing issues
such as emphasizing science over application, slow transformation of research
results, and weak connections between S&T and the economy have persisted.
Beginning in the 1990s, the UK government strengthened guidance for S&T de-
velopment, reorienting S&T goals toward serving economic development. In the
21st century, developing a knowledge economy has become the common objec-
tive of British science, technology, industry, and commerce. Building upon its
profound scientific foundation and excellent scientific tradition, the UK has con-
structed and improved its national innovation system, striving to maintain high-
level and efficient research output while focusing on future emerging technolo-
gies and industries, actively promoting the transformation and application of
scientific achievements, and strengthening coordination and cooperation among
science, technology, education, and industry. To this day, Britain maintains its
status as a world science and technology power.
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Evolutionary Characteristics of UK National Science and
Technology Innovation Strategy
UK science and technology policy originated in the two world wars. Under the
combined influence of scientific tradition, social thought, national development,
and international competition, Britain’s national science and technology innova-
tion strategy has continuously optimized, with science and innovation becoming
the core driving force for sustainable economic and social development in the
UK.

The two world wars prompted large-scale government investment in science,
technology, and education. At the end of the 19th and beginning of the 20th
centuries, despite strong economic power, Britain’s technological equipment was
outdated, industry was declining, many strategic materials depended on imports,
and there was a shortage of scientific and technological talent. The urgent de-
mands of war compelled the government to assume responsibility for investing
in and organizing science and education. Through establishing government lab-
oratories, supporting industrial research associations, and increasing university
funding, the government prioritized support for military equipment and indus-
trial fields, followed by health and agriculture. During the war, government
laboratories expanded continuously, driving the emergence of new industries
such as nuclear and aviation. Britain began establishing “Industrial Research
Associations”at the end of World War I, with government matching support for
enterprise applied research, eventually establishing 20 such associations covering
approximately 50% of industrial sectors [6,9].

In the 1980s, Britain’s phenomenon of “emphasizing science while neglecting
technology”and its problems of limited technology transformation and poor
economic returns became prominent. The Thatcher government (1979–1990)
implemented a series of reforms to promote the transformation of science and
technology into productive forces, forming a market-oriented science and tech-
nology policy that favored private enterprises. On one hand, the government
pursued privatization of state-owned enterprises, reduced public investment in
“near-market”R&D, and encouraged enterprises to increase R&D investment,
with businesses gradually becoming dominant in R&D funding [11]. On the
other hand, the government actively promoted cooperation between universi-
ties and enterprises by establishing “linkage programs,”developing university
science parks, strengthening industry-university-research connections, adjusting
basic research layouts, establishing interdisciplinary research centers in univer-
sities, and focusing on strategic S&T fields such as information, biology, and
new materials to revitalize the economy. For example, the government formu-
lated high-tech R&D programs like the “Alvey Information Technology R&D
Program”and the “Information Engineering Advanced Program,”while also
cutting defense R&D funding and promoting privatization reforms of public
research institutions [12–14].

Entering the late 20th century, the UK government reflected on its science and
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technology policies and development status since the 1970s: the strong advan-
tage in basic research contrasted sharply with the weakness in applying scien-
tific achievements to industry; the government lacked clear S&T policy positions
and effective implementation mechanisms; and there were a series of problems
in S&T talent cultivation. Recognizing that it should promote economic de-
velopment through close integration of the scientific community, industry, and
government while maintaining Britain’s scientific excellence, the UK govern-
ment further reformed its fragmented S&T management system. In 1992, the
Office of Science and Technology (OST) was established in the Cabinet, with
the Government Chief Scientific Adviser responsible for S&T policy and man-
agement affairs. To better coordinate S&T and industrial policies, OST was
transferred from the Cabinet to the Department of Trade and Industry in 1995,
while maintaining the functions of the Government Chief Scientific Adviser [1,8].

In 1993, the UK released its first national science and technology development
strategy, the white paper Realising Our Potential: A Strategy for Science, En-
gineering and Technology, which identified improving national competitiveness,
increasing social wealth, and enhancing quality of life as strategic goals for
S&T development. This strategy emphasized that S&T development was key
to Britain’s economic revitalization and that the UK must strengthen connec-
tions between science, engineering, and industry while maintaining scientific
advantages, tapping into S&T potential to serve economic growth. For the first
time, this white paper explicitly stated the goal of science and technology creat-
ing wealth for the nation, changing the government’s policy of not intervening
in “near-market”R&D. This led to the implementation of a series of new poli-
cies and initiatives, including technology foresight, publication of science and
engineering outlooks, establishment of the Science and Technology Committee,
reorganization of research councils, privatization of public research institutions,
nationwide science popularization campaigns, technology transfer promotion
programs, support for university research infrastructure, improvement of gradu-
ate training programs, and strengthening of international S&T cooperation [1].
Among these, technology foresight has continued to this day with far-reaching
impact, focusing on long-term S&T and economic development, consolidating
wisdom from government, industry, academia, and research institutions, iden-
tifying strategic research areas and emerging technologies, and supporting the
formulation of national S&T strategies, optimizing field layouts, and research
funding directions [1,15,16].

At the turn of the 21st century, the UK released several consecutive white pa-
pers with innovation as the central theme, reflecting the nation’s dependence on
and demand for science and innovation in the wave of the knowledge economy.
The 1998 white paper Our Competitive Future: Building the Knowledge-Driven
Economy established developing a knowledge economy as the cornerstone of
British technology, industrial, and trade policy. The 2000 white paper Ex-
cellence and Opportunity—Science and Innovation for the 21st Century served
as the programmatic document for British science and innovation in the 21st
century, emphasizing that science is the driving force for social progress, innova-
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tion is the key to the knowledge economy, and their combination forms the core
of Britain’s 21st-century S&T policy [8]. Additionally, the 2001 white paper
Opportunity in a Changing World—Enterprise, Skills and Innovation and the
2002 white paper Investing in Innovation—A Strategy for Science, Engineering
and Technology both embodied the strategic thinking of promoting economic
development through innovation [8,17].

To promote the knowledge economy and strengthen the national innovation sys-
tem, Britain formulated its first medium- and long-term S&T development plan
in 2004—the Science and Innovation Investment Framework 2004–2014 (here-
after referred to as the “Ten-Year Framework Plan”), which proposed that
Britain’s science and innovation development goal was to establish a UK sci-
ence and innovation system that would make Britain a key knowledge hub in
the global economy [15]. In 2006, the UK adjusted the Ten-Year Framework
Plan, proposing the development direction of building an innovation ecosystem,
incorporating the health field into the national R&D investment framework, and
putting forward five key policies: (1) maximizing the economic impact of public
investment in science through innovation pathways; (2) improving the opera-
tional capacity of research councils; (3) supporting excellent university research;
(4) supporting world-class health research; and (5) strengthening STEM edu-
cation [16]. Implementation of the Ten-Year Framework Plan saw continuous
growth in R&D funding before the 2008 financial crisis, which drove private in-
vestment in R&D, rapid growth in STEM students and the S&T workforce, and
innovation contributing 63% to Britain’s labor productivity growth between
2000 and 2008 [18].

In 2008, the UK released the Innovation Nation white paper, proposing to build
an innovative nation that drives prosperity across society through innovation,
creating the best environment for innovative enterprises and public services,
and constructing an innovation system guided by government and participated
in by enterprises, institutions, and individuals across society, with attention to
“hidden innovation”such as creative design and public services, emphasizing
open innovation and innovation internationalization [19,20].

Following the 2008 global financial crisis, the UK identified science and tech-
nology innovation as the core driver for economic development. To promote
economic recovery, the Department for Business, Innovation and Skills released
the Innovation and Research Strategy for Growth in 2011, proposing a series
of important measures to improve the national innovation system and leverage
the innovation ecosystem to promote economic development, prioritizing life sci-
ences, nanotechnology, high-value manufacturing, digital technology, and space
technology. In 2012, based on technology foresight results, the UK government
identified eight important technology areas: big data, satellite and space technol-
ogy, robotics and autonomous systems, synthetic biology, regenerative medicine,
agricultural technology, advanced materials, and energy storage technology [21].
Subsequently, Britain made knowledge-intensive services and advanced manu-
facturing its pillar industries, issuing 11 key industry strategic plans covering
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aerospace, life sciences, agricultural technology, automotive, construction, in-
formation economy, international education, nuclear energy, wind energy, oil
and gas, and professional and business services, establishing long-term strate-
gic partnerships between government and industry to jointly cultivate business
opportunities [22].

In 2014, the UK released a new 10-year plan for science and innovation de-
velopment—Our Plan for Growth: Science and Innovation. This plan priori-
tized the development of future emerging technologies and industries, with the
government playing an important role in ensuring Britain’s advantageous posi-
tion, assisting in establishing long-term effective investment and transformation
mechanisms between science and industry, and planning to invest £5.9 billion in
scientific infrastructure from 2016–2021. The plan emphasized talent cultivation
in STEM, support for excellent research activities, external evaluation of univer-
sities and research councils, continuous encouragement of innovation, construc-
tion of technology innovation centers (with 10 various technology innovation
centers established by 2018), and provision of financial, tax, and intellectual
property assistance to enterprises. It also stressed active participation in global
science and technology innovation activities and developing global S&T part-
nerships through mechanisms such as the Newton Fund [23]. Subsequently, the
UK formulated strategies or roadmaps for emerging technologies and industries,
such as the Emerging Technologies and Industries Strategy 2014–2018 (2014),
UK Quantum Technology Roadmap (2015), UK Animal Replacement Technol-
ogy Roadmap (2015), and UK Synthetic Biology Strategic Plan (2016), with
government guidance on R&D investment and commercialization investment in
future emerging technologies to form new industries and quickly capture global
markets.

In recent years, following the initiation of the “Brexit”process, Britain’s sci-
ence and technology innovation has faced many new challenges, prompting the
government to implement reform measures to address changes. In 2015, an
evaluation of the research councils was conducted under the leadership of Royal
Society President Paul Nurse, and the UK government reformed the research
and innovation funding system accordingly. In April 2017, the Higher Educa-
tion and Research Bill was enacted, establishing Research England to assume
the functions of the former Higher Education Funding Council for England in
funding university research activities and knowledge transfer, and creating a
national research funding agency—UK Research and Innovation (UKRI)—com-
posed of seven research councils, Innovate UK, and Research England, consol-
idating over £6 billion in research budgets into a clear and unified strategic
framework. This agency officially began operations in April 2018 [23]. To revi-
talize the British economy after Brexit, the UK government released the green
paper Building Our Industrial Strategy in January 2017, making investment in
research and innovation one of 10 core policies. Addressing problems such as low
R&D investment intensity, insufficient transformation of scientific achievements,
and low proportion of investment in experimental development, the paper pro-
posed increasing government R&D investment by £4.7 billion by 2020, establish-

chinarxiv.org/items/chinaxiv-201806.00004 Machine Translation

https://chinarxiv.org/items/chinaxiv-201806.00004


ing the Industrial Strategy Challenge Fund to incentivize university-enterprise
cooperation and technology transfer, and evaluating the tax environment for
enterprise R&D. After extensive public consultation, the UK government for-
mally launched the white paper Industrial Strategy: Building a Britain Fit for
the Future in November 2017, focusing on global change trends brought by the
new technological revolution and identifying four major future challenges (ar-
tificial intelligence, clean growth, future mobility, and aging society) and five
foundations for economic transformation (creative capacity, human resources,
infrastructure, business environment, and regional development). Regarding
the emergence and transformation of creativity, the white paper proposed cor-
responding policies on government and enterprise R&D investment, commercial
transformation capacity of creative ideas, construction of regional science and
technology innovation ecosystems, and global science and innovation coopera-
tion. Core measures included increasing the R&D expenditure as a proportion
of GDP from 1.7% to 2.4% over the next decade and raising government R&D
investment from £9.5 billion (2016) to £12.5 billion (2021) over the next five
years; increasing the enterprise R&D tax credit rate to 12%; and investing an
additional £725 million in the Industrial Strategy Challenge Fund (following the
first round’s £1 billion investment in key technology areas such as robotics, new
energy batteries, pharmaceuticals, and satellites) [24]. These strategic measures
will help Britain revitalize its innovation economy.

Experience and Enlightenment
A Strong Scientific Foundation as the Source Power for New Eco-
nomic Development

Britain’s rise as a world science and technology power and industrial power
is inseparable from its profound scientific accumulation. The emergence of ex-
perimental philosophy and developments in mathematics, mechanics, chemistry,
and other disciplines established a solid knowledge and cultural foundation for
the Industrial Revolution. The founding of the Royal Society marked the institu-
tionalization of scientific organizations, emphasizing scientific experimentation
and communication, which greatly promoted scientific development and public
understanding of science, making science a culture and belief. The establish-
ment of the Lunar Society promoted the integration of science, technology, and
manufacturing. These scientific foundations, combined with specific political
and economic conditions and industrial production needs at the time, formed a
powerful driving force for the Industrial Revolution. Overall, the UK govern-
ment’s support for basic research is reflected in science and technology policies
across different periods. British universities emphasize elite education and basic
research, possess high-level research teams and laboratories, and receive support
from a dual funding system. These conditions enable Britain to produce funda-
mental and theoretical scientific breakthroughs more readily, maintaining high-
efficiency output and world leadership in basic research. Britain’s outstanding
research achievements in biology, space science, new materials, and other fields
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strongly support the development of high-tech and high value-added industries
such as life sciences and aerospace, making the scientific foundation the driv-
ing force for Britain’s technological innovation and knowledge-based economic
development.

Scientific Spirit and Innovation Culture as Fertile Ground for Sus-
tained S&T Innovation

The importance of the scientific revolution in the Industrial Revolution and
Britain’s subsequent rise is reflected not only in breakthroughs in scientific the-
ories such as mechanics and mathematics but also in the “spirit of discovery”
advocated and cultivated by the scientific revolution. The scientific revolution
made the British populace nearly fanatical in their pursuit of science, while the
establishment of scientific societies such as the Royal Society and the Lunar So-
ciety further boosted this enthusiasm and created a favorable social and cultural
atmosphere. Historians have confirmed that the scientific knowledge necessary
for the first Industrial Revolution existed 100 years earlier during the scientific
revolution, merely awaiting mature social conditions to utilize this knowledge
or waiting for self-taught genius inventors such as Newcomen and Watt to com-
bine existing knowledge with craft technologies into decisively influential new
technologies.

Moreover, innovation culture requires institutional guarantees. Britain enacted
the Statute of Monopolies in 1624, becoming the world’s first country to imple-
ment a patent system. In 1852, Britain introduced the Patents Law Amendment
Act and established the National Patent Office, which gradually incorporated
management functions for copyright, design, trademarks, and other intellectual
property, and was renamed the UK Intellectual Property Office in 2007 to bet-
ter serve various IP fields and promote the development of Britain’s emerging
economic industries, particularly creative industries. Over more than 400 years,
Britain has gradually formed a sound legal, law enforcement, and judicial system
for intellectual property, established a convenient and efficient comprehensive
management agency, deeply embedded IP protection awareness among the pub-
lic, and continuously adjusted the IP system according to industrial development
and changes in the business environment, expanding protection scope and con-
tinuously stimulating social creativity and innovation to transform achievements
into productive forces and social benefits.

A High-Quality, Efficient National Innovation System as a Strong
Support for New Economic Development

Britain possesses a long scientific tradition and profound scientific foundation,
with a balanced and complete disciplinary system and outstanding advantages.
British research in biology, medicine, environment, physics, mathematics, space
science, business management, social sciences, and other fields ranks among
the world’s leading positions. World-class universities such as the University
of Cambridge, University of Oxford, University College London, and Imperial
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College London attract large numbers of outstanding global talents. The num-
ber of British Nobel laureates ranks second in the world, after only the United
States. Moreover, Britain maintains high research output efficiency. Accord-
ing to 2013 research performance evaluation results, Britain, with 0.9% of the
world’s population, 3.2% of global R&D expenditure, and 4.1% of the world’
s researchers, produced 6.4% of world journal articles (ranking third globally),
11.6% of citations (ranking third), and 15.9% of highly cited papers (ranking
second) [25].

Britain’s national innovation system features efficient management and coordina-
tion mechanisms. The Department for Business, Energy and Industrial Strategy,
as the government department responsible for S&T, formulates S&T policies
and budgets, plays an important role in coordinating S&T resources, and coor-
dinates budgets among various government departments and non-governmental
bodies including research councils, higher education funding agencies, Innovate
UK, and the Royal Society, submitting them to Parliament for approval. The
Government Office for Science and the Government Chief Scientific Adviser
coordinate the allocation of research funding. Britain’s dual funding system
emphasizes stability, coordination, and competition, with non-governmental de-
partments independently responsible for management while maintaining“arm’s
length”from government—emphasizing the role of research evaluation in optimiz-
ing R&D funding allocation, with the Research Excellence Framework and peer
review by research councils serving as important measures for funding allocation,
thereby ensuring fairness and efficiency in research funding.

Insufficient Technology Transfer as a Constraint on Economic Devel-
opment

Britain has always contributed significantly to world science and technology
development, but the transformation and application of scientific achievements
have progressed slowly compared to other developed countries, with limited
impact on improving productivity and expanding markets.

During the first Industrial Revolution, Britain’s technology R&D was always ori-
ented toward practical industrial applications, with inventors maintaining close
connections with entrepreneurs. The efficient integration of science and pro-
duction drove the rise of the Industrial Revolution. However, during the second
Industrial Revolution, Germany and the United States seized the opportunity of
the electrical technology revolution, rapidly applying scientific achievements to
large-scale industrial production. In contrast, British research featured strong
individualistic characteristics and a tendency to emphasize pure theoretical sci-
ence, with relatively backward technology development and industrialization in
industry. Consequently, many important scientific and technological achieve-
ments were transformed into practical technologies and advantageous industries
in Germany and the United States.

After World War II, similar lessons were repeatedly learned through the appli-
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cation and dissemination of new technologies, products, and processes. The
coordination problem between science and technology development has contin-
uously affected Britain’s progress and the leading and supporting role of its
strong scientific foundation in national economic and social development. Al-
though the British government has been committed to adjusting S&T policies
since World War II, the path to revitalizing the economy through science and
technology has been difficult due to the long-term occupation of substantial
resources by defense R&D, insufficient technical education and training, and
cultural factors such as the 轻视 (undervaluation) of engineering and technical
professions. Only a few high-tech industries such as pharmaceuticals and avi-
ation have maintained clear technological advantages. In recent years, Britain
has actively improved its national innovation system, laid out emerging technol-
ogy fields, promoted university-industry integration, and established a network
of technology innovation centers to continuously catalyze innovation, striving
to overcome its weaknesses in technology R&D and application by focusing on
emerging technologies such as big data, satellite and space technology, robotics
and autonomous systems, synthetic biology, regenerative medicine, advanced
materials, and energy storage, as well as knowledge-intensive services such as
financial and business services, making them important drivers for Britain’s
future economic and social development.

� The Lunar Society was formed in 1756 by more than a dozen scientists, engi-
neers, instrument manufacturers, and gun manufacturers living in central Eng-
land. Members met regularly in Birmingham, England from 1765–1813. Initially
named the Lunar Circle, it was formally renamed the Lunar Society in 1775.
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