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分

ま 、 表 1 は 分野の状況である。論文数のシェア（ 数カ ント ）では、19 0 年代世界 で

あった日本は 2000 年にか て上 し、世界 2 にまで上った。 の 、 国の論文数シェアの増加に

・ ・ ・日・ はシェアを れ、下 基調となっている。分数カ ント でも の傾向が見られる。国

論文の割合の多い ・ は 数カ ント に比 、分数カ ント ではシェアの低下が大きい。日

本は 数カ ント で 5 、分数カ ント で となっている。Top10％補正論文数に しても、日本

の傾向は論文と の傾向となっている。注目す きは、 数カ ント では、 ・ ・ が 19 0 年もし

は 1990 年から Top10％補正論文数シェアを増加 ていることである。 らに、論文数シェアが下 基調と

なった 2000 年を にして、より Top10％補正論文数シェアが増加傾向にある。 
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（注）Top10％（1％）補正論文数とは、 数が各年各分野で上 10％（1％）に る論文の 出 、 数で論文数の 1 10（1 100）とな

るよ に補正を加えた論文数を指す。詳細は、本論 2 2  Top10％補正論文数の 方 を のこと。 
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学

表 1 は 学の状況である。論文数のシェア（ 数カ ント ）では、19 0 年代は、 国に グ ー

として、日・ ・ が を 成し、19 0 年代 半からは日本が世界 2 を っていた。 は

にシェアを とし、 は となっている。 国をは めとするアジア 国が してきたこと、主要国

の論文の伸びに比 低いことから、日本もシェアを に とし、日本は 11 （分数カ ント では

）である。Top10％補正論文数シェアをみると、199 1995 年時点では、日本は ・ に

であったが、一貫したシェアの低下傾向にあり、 は 数カ ント 及び分数カ ント の 方で 1

となっている。 

なお、 学では の から き続いて 新年で、論文数、Top10％補正論文数、Top1％補正論

文数の てで 国が 1 となっている。また、201 2015 年時点では、 ランが Top10％補正論文な の

注目度が高い論文も めて、上 10 に っている点が である。 
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（注）Top10％（1％）補正論文数とは、 数が各年各分野で上 10％（1％）に る論文の 出 、 数で論文数の 1 10（1 100）とな

るよ に補正を加えた論文数を指す。詳細は、本論 2 2  Top10％補正論文数の 方 を のこと。 
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学

表 9 ・数学 状況である。論文数 シェア（ 数カ ント ）で 、1990 年代から 2000 年

半にか て、日本 シェア い状 であった。しかし 、 国が してきたこと 、論文数 伸

びが主要国より低いため、シェアが に低下し、日本 10 （分数カ ント で 9 ）である。

Top10％補正論文数シェアをみると、19 0 年代から一貫して、日本 世界 が下 基調となっている。 

201 2015 年で 、い れ 論文 別、い れ カ ント方 でも 国が 1 となった。 

 

  研究活動の 学  

0

1

0

1 2 0 02 0 10 201

学での論文

動 ン

日本

ン

0

2

0

7

1 2 0 02 0 10 201

学での

10 論文

動 ン

日本

ン

0

2

0

7

1 2 0 02 0 10 201

学での

1 論文

動 ン

日本

ン

0

1

0

1 2 0 02 0 10 201

学での論文

動 分 ン

日本

ン

0

2

0

7

1 2 0 02 0 10 201

学での

10 論文

動 分 ン

日本

ン

0

2

0

7

1 2 0 02 0 10 201

学での

1 論文

動 分 ン

日本

ン

（注）Top10％（1％）補正論文数と 、 数が各年各分野で上 10％（1％）に る論文 出 、 数で論文数 1 10（1 100）とな

るよ に補正を加えた論文数を指す。詳細 、本論 2 2  Top10％補正論文数 方 を こと。 
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where funding tends to be more erratic,” she says.
But Schendel is a rare case. Although Germany is an undisputed 

world leader in engineering (see ‘Get behind electric cars’), it has had 
few success stories in the practical application of work from emerging 
fields, such as biotechnology. Decisions and changes happen slowly, 
thanks to the layers of bureaucracy between the federal and Länder 
governments. What’s more, the abuse of science under the Third 
Reich, including eugenics and human experimentation, left Germans 
suspicious of genetics in any form and prone to moral outrage. All this 
has led to sluggish development on some fronts. 

The disruption of reunification in 1990 forced the country to fix some 

systemic problems, such as a lack of collaboration across institutions. Poli-
ticians set about chipping away at the numerous obstacles to cooperation. 

In 1999, the federal government that preceded Merkel’s — a coalition 
between the Social Democratic Party and the Greens — amended a law 
that required Länder ministries to make all university decisions, from 
allocating budgets to making academic appointments. One by one, the 
Länder began allowing universities to run their own affairs.

The same government proposed a major shake up for universities, 
which had traditionally been considered all of equal status. As one of 
its last acts, it launched the ‘Excellence Initiative’ in 2005. Now well 
established, this encourages universities to compete for federal money 
to promote top-level research, graduate schools and, most importantly, 
‘clusters of excellence’ — major collaborations with scientists in other 
research organizations. Universities that win in all categories also earn 
the title of ‘elite’, which comes with extra cash.

When Merkel became chancellor later that year, she appointed as 
education and research minister her like-minded colleague and friend 
Annette Schavan, who drove the Excellence Initiative through a series 
of rounds that fundamentally changed German universities. So far, the 
federal government has poured €4.6 billion into the scheme and a total of 
14 universities have won elite status in various rounds. Those that have not 

yet earned that title have upped their game by trying for it, and by collabo-
rating within clusters, which have opened up other streams of funding. 
The once-isolated pillars of German science are now working together.

Merkel and Schavan have championed laws that allow the federal 
government to fund university research directly and allow universi-
ties to offer high salaries to attract or keep the best scientists (as civil 
servants, German academics generally earn less than scientists in other 
countries or those in industry).

As a result of all these changes, German universities have climbed 
up the world rankings. In 2005, only 9 German universities appeared 
in the Times Higher Education top 200. Now, there are 22. The LMU, 
which tops the German list in most years and has won in each round of 
the Excellence Initiative, rose from 61st place in 2011 to 30th in 2017.

Physicist Axel Freimuth has been rector of the University of Cologne 
since 2005 and says the university has changed beyond recognition. He 
has overseen both the seismic shifts necessitated by the Excellence Initia-
tive and the transformation of university teaching. Around the time he 
became rector, Germany began converting from its own idio syncratic, 
drawn-out diploma system to the European standard of bachelor’s and 
master’s degrees, which process students more efficiently, in three to five 
years. With the arrival of university autonomy, Freimuth coordinated a 
new governance system for his institution. “We have learnt how to act 
strategically as a university,” he says. “There is a whole new spirit here.” 

CLUSTER BUGS
In the meantime, research-cluster fever has taken over Germany. Schavan 
launched several initiatives to get scientists from different pillars to work 
together and with industry. Most strikingly, she created a network of 
national institutes of health under the umbrella of the Helmholtz Asso-
ciation, which bundles nationwide competencies across institutions in 
health areas such as neurodegeneration or metabolic disease. 

Berlin is experimenting with gathering together parts of its health-
related research at the Charité teaching hospital and the Max Delbrück 
Centre for Molecular Medicine, a Helmholtz centre, into a translational-
research structure called the Berlin Institute of Health. And the state of 
Baden-Württemberg has poured hundreds of millions of euros into the 
Cyber Valley initiative. Launched in December last year, this clusters all 
regional research in artificial intelligence and is heavily supported by big 
companies such as BMW, Daimler, Porsche, Bosch and Facebook.

“This clustering really does have a lot of advantages,” says neuro scientist 
Hannah Monyer, who has joint positions at the University of Heidelberg 
and the German Centre for Cancer Research, a Helmholtz centre in the 
same city. Although it requires researchers to spend more time talking and 
organizing, she says, “it’s the best thing we can do these days”. A cluster 

 “I’M NOT SURE I COULD 
HAVE ACHIEVED THIS IN 
THE UNITED STATES.”
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GERMANY BY THE NUMBERS
SPENDING German investments in research and development have risen steadily, 
relative to gross domestic product (GDP). The country spends less in absolute 
terms than the United States, Japan and China, but more than other powerhouses.

PUBLISHING Enhanced competition among German universities and deeper 
collaborations across all research institutions have begun to show global effects 
in the impact of German research. Papers from the country receive 45% more 
citations than would be expected on average according to one standard metric.

PATENTS Germany especially shines in industrial research. It received 20% 
of all patents issued by the European Patent Office in 2015, and the US Patent and 
Trademark Office gave it the fourth most of any country.
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•新規性のポイント 
•基本的なアイデア 
•必要な実験
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