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执行摘要

本报告对经遴选被科睿唯安认定为高被引科学家（Highly 
Cited Researchers，HCRs）的优秀研究人员进行了分析。
高被引的判定基于Web of Science所收录论文的被引频
次。具体而言，分析人员首先查阅最近11年发表在Web of 
Science的论文，找到那些在相应领域及相应发表年度被
引频次排名前1%的论文；然后，从这些被认定的高被引论
文（highly cited papers，HCPs）中，遴选出各专业领域中发
表高被引论文数量最多的作者。之后，这些作者被授予高被
引科学家的荣誉，标志着他们的论文在同行及更广泛的研
究群体中具有显著的影响力。

本报告选择了15个国家为研究对象，运用多种方法评估每
个国家在其他科学和经济指标下的相对HCR数量。例如，
在科学产出量截然不同的国家间进行比较时，不能仅仅简
单计算该国的HCRs数量，还应该进一步计算每万篇论文中
HCRs的数量。美国、荷兰和瑞士在 “单位论文量HCRs”这
一计量指标上表现强劲，而韩国、日本和西班牙的得分则较
低。将本报告中涉及的所有15个国家的单位论文量HCRs予
以平均，得出一个平均HCRs期望值，将其作为国家间比较
的一个辅助观测点。

本报告还研究了国家HCRs数量与经济和科学政策等因素
（如GDP和研发投入）的关系。总的来说，欧洲国家在这些
指标上表现出色，而亚洲国家显然需要在培养高影响力研
究人员方面加大投入。最后，本报告探讨了各专业领域的
HCRs分布，包括每个领域中各国的表现。结果显示，只有美
国和英国在所有21个主要领域中都有HCRs分布。

本报告一直强调的是，对于一个国家而言，高论文产出本身
既不是研究实力雄厚的指征，也不是保证。事实上，考虑到
经费投入和劳动力成本，简单追求高产出实际上可能并非
最佳选择。更有效的方式应该是：通过识别、培养和留住最
有前途的科学人才进行选择性投资，因为他们的努力最终
会提升国家高影响力研究的比例。 
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高亮
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高被引科学家

全球的科研人员一直致力于创新——从基础科学到可能
改变世界的实际应用。越来越多的研究主题开始关注于解
决与人类生活和技术进步相关的挑战。有些研究领域已趋
于成熟并在向更先进的阶段推进，有些实现了融合创新，
而有些正处于攻坚阶段，全球的科研人员正在为完成这些
工作而努力。

他们中的某些人影响力显著，为整个研究界带来了激励与
挑战，并为其他科研人员追求新思想、新方法开辟了道路。
这些有影响力的科学家是各自领域、机构和国家的卓越研
究的引领者。

正因为顶尖人才是驱动创新的重要资产，所以，高校、研究
机构甚至企业都热衷于招募和支持精英研究人员；而且，
他们也是其他科研人员渴望合作的对象。

2014年以来，科睿唯安一直致力于通过Web of Science数据
库去发现21个主要专业领域中那些高影响力的世界级学者。

高被引论文和高被引科学家

高被引论文指过去11年内发表并被Web of Science收录，
其被引频次在出版年和所属研究领域位居前1％的论文。
高被引论文被认为是卓越科学和最佳绩效的指标，可用于
研究绩效的全球比较。

高被引科学家指在特定研究领域发表了大量高被引论文
的作者。他们是一群为创新发展做出突出贡献的高影响力
研究人员。发表高被引论文并非易事，全球范围内仅有数
千人荣膺科睿唯安“高被引科学家”称号。

高被引科学家遴选方法

2017年高被引科学家的遴选方法如下。

1. 2005-2015年被Web of Science收录于科学引文索引扩
展板（SCIE）和社会科学引文索引（SSCI）的论文。
• 遴选自大约1 860万篇论文。
• 仅限论文和综述。
• 分别被归入基本科学指标（Essential Science  Indicators,
简称ESI） 的21个主要专业领域。

2. 必须是所在领域在发表年被引频次居前1%的论文。

• 被收录在Web of Science“多学科”领域的论文会根据
其参考文献被重新分类到ESI的21个学科中的一个。

• 物理和空间科学（天文学和天体物理学）领域的论文，
若其署名机构超过30个，则相应论文被排除在外。

• 被撤销的论文被排除在外。

3. 作者姓名经过甄别，以确认高被引论文的作者身份。

4. 每个学科领域高被引科学家的确定与该领域的高被引论
文数量有关。而根据作者规模，每个领域都有一个高被引
论文数量的特定阈值：比如，和数学这种相对较小的领域
相比，入选临床医学这样的大领域就需要发表出更多的
高被引论文。

高被引研究者遴选方法

1.  遴选论文，2005-2015年被Web of Science收录
于科学引文索引扩展版（SCIE）和社会科学引文
索引（SSCI）并归类于ESI的21个学科领域中的
一个。

2.  遴选高被引论文，每个学科领域中被引频次排
名前1%的论文。

3.  进行作者甄别，并按作者进行高被引论文分析。

4.  分析每个作者的高被引论文数量，识别高被引科
学家。

LINGYE
高亮
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图1：  2017年各国高被引科学家数量
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Analysis of 2017 HCRs by country  

 

Figure 1 shows the top 15 countries according to number of 
HCRs. The USA is home to the highest number, followed by 
the United Kingdom. In addition to the UK, European 
countries such as Germany, the Netherlands, and France 
demonstrate solid representation. China, Japan, and Korea 
also register among the top 15. In Asia, China’s total of HCRs 
is 2.9 times higher than that of Japan and 7.5 times that of 
Korea.  

The total number of HCRs based in Europe exceeds 900, 
while Asia can claim more than 400, a number that has 
grown consistently in recent years. Korea has increased its 
number by 60% since 2014. 

 

 

 

 

 

 

 
  

Figure 1: Number of 2017 Highly Cited Researchers by Country 

2017高被引科学家的国家分析

图1展示了高被引科学家数量全球排名前15位的国家。美国
位居首位，英国紧随其后。除英国外，欧洲其他国家如德国、
荷兰和法国同样表现出色。亚洲的中国、日本和韩国也跻身
前15之列。中国的高被引科学家数量是日本的2.9倍，韩国
的7.5倍。

欧洲的高被引科学家数量超过了900人，亚洲达到了400多
人，且近年来都呈现持续增长。韩国的增长尤其显著，2014
年以来增长了60%。
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Number of HCRs by publication volume  

Further analysis examines how many HCRs were identified 
per 10,000 Web of Science-indexed papers by country, over 
the same 2005 to 2015 period.  

As shown in Figure 2, the USA displays an average of 2.8 
HCRs per 10,000 papers, while the UK’s figure is 2.6  and 
China’s 1.2. This analysis shows a sizable variation in the 
average number of HCRs per 10,000 papers by country.  

The USA, the UK, the Netherlands, and Switzerland show 
relatively high average numbers of HCRs, while the averages 
for Japan, Spain, Italy, and Korea are comparatively low.   

This analysis highlights a significant indicator of research 
efficiency: the number of HCRs out of a country’s total 
publications. Designation as an HCR is based on HCPs that 
rank among the world’s top 1% most cited, as opposed to an 
assessment based on the total number of publications. 
Research excellence, therefore, derives from the quality, not 
the quantity, of research. 

The average number of HCRs per 10,000 publications in the 
top 10 countries is 1.8. If this reference number is applied to 
a given country’s total number of eligible papers, the result 
can serve as a baseline, or expected, figure. 

 

 

 

 

For example, by the calculation above, China could be 
expected to have 320 HCRs, given the volume of its 
publications during the 2005-to-2015 period, but the 
nation’s total proves to be 100 less. 

The expected number of HCRs based in the UK is around 220, 
so the nation’s actual tally of over 300 indicates solid 
performance. Japan, meanwhile, might be expected to field 
roughly 180 HCRs, although its 2017 count is only 75. Korea, 
to position itself as a top 10 country in the future, should 
register a count of 90, but its representation in 2017 is only 
29. On the other hand, Australia’s tally of 116 is fully in line 
with its expected count of just over 100.  

Thus, in terms of their representations of HCRs, some 
countries demonstrate strong performance, others less so. 
The issue, of course, centers on highly influential research as 
a proportion of total publication output.  

“Innovation is driven by the quality of 
research, not by a large volume of 
publications.” 

 

Figure 2. Number of HCRs per 10,000 papers by country  图2：  各国每万篇论文的高被引科学家数量

接下来进一步分析一下 Web of Science  数据库中2005-
2015年各国每万篇论文对应的高被引科学家数量。

如图2所示，美国每1万篇论文的平均高被引科学家数量为
2.8，英国为2.6，中国是1.2。该分析显示，各国每万篇论文的
平均高被引科学家数量差异显著。

美国、英国、荷兰和瑞士的平均高被引科学家数量相对较
高，而日本、西班牙、意大利和韩国则相对较低。

该分析强调了研究绩效的一个重要指标：一个国家论文总
量所对应的高被引科学家数量。高被引科学家的评选是基
于其所发表的高被引论文数量，而非论文总量。因此，卓越
研究源自研究质量而非研究数量。

根据高被引科学家数量进行国家排序，前10国家的每万篇
论文的高被引科学家平均值为1.8。如果将该参考值应用于
各个国家的论文总量中，则结果可作为基准值或预期值。

例如，根据2005-2015年发表的论文总数，按照这一算法，中
国的HCRs数量应为320，但实际上少了100个。

英国HCRs的预期值为220，实际上超过300，表现优异。与此
同时，日本的预期值为180，实际只有75。目标定位为世界前
10的韩国应达到90，但2017年的HCRs数量仅为29。而澳大
利亚116的数值完全符合预期的100以上。

因此，就高被引科学家这一指标的表现而言，有的国家强，
有的国家弱。当然，这个指标关注的是高影响力研究在研究
产出总量中的比例。

LINGYE
高亮
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HCRs per R&D spending and GDP of country1 

Figure 3 compares the number of 2017 HCRs by total R&D 
spending and by the given country’s GDP for the 2005-to-
2015 period. These metrics explore the contribution of the 
economy and R&D spending to the nurturing of highly 
influential researchers. 

For Switzerland, there are 2.05 HCRs per $1B R&D spend, 
while the US figure is 0.34 HCRs and the UK’s 0.78. The 
average number of HCRs per $1B R&D spend in a top 10 
country is 0.56. As shown in Figure 3, the UK, Australia, and 
the Netherlands are among the countries that show a higher 
number of HCRs than the 0.56 average. By contrast, China, 
France, Japan, Korea and other countries display a 
comparatively low average. 

 

 

                                                           

 

 

1 GDP, The World Bank, World Bank national account data 2005~2015 

R&D Spending, OECD (Spending on R&D is defined as the total expenditure 
(current and capital) on R&D carried out by all resident companies, research 
institutes, university and government laboratories, etc., in a country. It includes R&D 
funded from abroad, but excludes domestic funds for R&D performed outside the 
domestic economy.) 

 

Figure 3 features similar analysis showing the GDP of 
countries and the number of HCRs per GDP. The USA has 9.3 
HCRs per $1T GDP, while the Netherlands has 11. The 
average number of HCRs per $1T GDP in the top 10 
countries is 7.1. 

The UK, Australia, Switzerland are prominent among the 
nations that exceed the average, while China, Germany, 
Japan, Korea and other countries register as lower than 
average. In general, European countries show relatively high 
numbers, while Asian countries evidently need to nurture 
more leading researchers.  

Each country may have different strategies, policies, and 
programs pertaining to R&D. The role of R&D spending and a 
robust economy in providing a nurturing environment for 
top research talent is obviously paramount, as this 
investment will ultimately pay off in innovation that will 
grow the economy and, in turn, help to ducate and train the 
next generation of young researchers.  

Figure 3. HCRs analysis per R&D spending and GDP of the country  图3：  基于各国的单位研发支出和单位GDP的HCRs分析

基于单位研发支出和单位GDP的高被引科学家分析 1

基于2005-2015年各国的研发支出和国内生产总值（GDP），
图3对2017年各国的高被引科学家数量进行了对比。这一计
量方法揭示了经济实力和研发投入在培养高影响力研究者
方面的贡献。

瑞士每10亿美元研发支出的HCRs数量为2.05，美国的该数
值为0.34，英国为0.78。每10亿研发支出的HCRs数量排名前
10国家的平均值为0.56。如图3所示，英国、澳大利亚和瑞士
的表现远远高于0.56的平均值，而中国、法国、日本、韩国及
其他国家的表现则与平均值相距较大。

图3的分析还揭示了各国单位GDP的HCRs数量。美国每万
亿美元GDP的HCRs数量为9.3，瑞士达到了11。前10位国家
的平均值为7.1。

英国、澳大利亚和瑞士超过平均值，表现出色；而中国、德
国、日本、韩国和其他国家则低于平均值。总体而言，欧洲国
家的表现相对较好，亚洲国家则需要在培养研究引领者方
面加大力度。

每个国家对于研发投入有不同的战略、政策和计划。显然，在
为顶尖研究人才营造培育环境方面，研发投入和强劲的经济
实力至关重要，因为这项投资最终会带来创新，会促进经济
增长，然后反过来又有助于下一代年轻研究人才的培养。

1GDP, The World Bank, World Bank national account data 2005-2015.

R&D Spending, OECD. （研发支出的定义是一个国家所有常驻企业、
研究所、大学和政府实验室等在研发方面的总支出（现金和资本）。
包括来自国外的研发资金， 但不包括发生在境外的来自国内的研发
资金。）

LINGYE
高亮
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Key Message: 

A given country spends millions, or billions, of dollarrs 
in R&D budget every year and has its own R&D 
strategy, policy, programs, and evaluation scheme. 
Although each country faces a different situation, the 
ultimate objective of research is to contribute to the 
well-being of society and to develop the country’s 
economic engine for future growth. 

But, as this analysis shows, the performance of 
countries can vary. A country with small GDP and R&D 
spending might actually show outstanding 
performance, while large GDP and R&D spending might 
deliver a less-efficient result. 

Countries seeking to  improve the efficiency of their 
R&D investment need to deep-dive into the analysis of 
research performance. This will help them to identify 
gaps and obstacles and determine how to overcome 
them. As research becomes increasingly complicated, 
the pursuit of high-impact results will require solid 
strategy.  

 Figure 4 shows integrated analysis which compares the 
number of HCRs per $1T GDP, per 10,000 papers, and per 
$1B R&D spending. The blue lines are the average number of 
HCRs in the top 10 countries in analysis criteria (X, Y-axis) 

This shows that the USA, the UK, Switzerland, the 
Netherlands and Australia are performing better than 
average by these criteria, while Canada, Germany, China, 
Japan, Korea and other countries display  below-average 
performance.  

Switzerland provides a good example of outstanding 
research efficiency. Athough the nation’s total publication 
count is relatively small, its representation of HCRs is 
remarkable, according to these various analyses. 

Some countries still focus on paper publication itself rather 
than on high-quality research. If R&D resources are spent on 
the quantitive growth of research, this may actually prove to 
be an obstacle to generating innovative research output. 
Prioritizing and assessing research performance by number 
of publications can easily result in quantitive growth, but 
may also result in low-quality output. If researchers lack an 
environment in which to base their research on creativity  
and innovation, it may be difficult to produce qualitatively 
outstanding research.  

Research plays a more important role than ever in achieving 
technological innovation for the growth of industry and for 
improving the well-being of human society. This is the 
driving force for countries to invest substantial resources in 
R&D. 

Innovation derives from outstanding reseach output, not 
massive numbers of papers. HCRs constitute one indicator 
by which to demonstrate research excellence. Other 
indicators, such as Highly Cited Papers, World top 1% most-
cited paper, World  top 10% most-cited papers, Hot Papers 
(i.e., those published within the last two years that are 
immediately highly cited), etc., can also help discriminate 
highly influential research from the much larger corpus of 
knowledge.  

Figure 4. Analysis of HCRs per R&D spending, GDP, and 10,000 Web of Science papers by country. 

图4综合对比了每万亿美元GDP、每万篇论文和每10亿美
元研发投入的HCRs数量。坐标图中的绿线是前10国家的
HCRs均值。

可以看出，美国、英国、瑞士、荷兰和澳大利亚在这些指标上
的表现优于平均水平，而加拿大、德国、中国、日本、韩国及
其他国家位于平均水平之下。

瑞士卓越的研究绩效堪称典范。虽然研究产出总量相对较
少，但各种指标的分析显示了其在HCRs上的非凡表现。

有些国家的关注点仍然停留在论文数量上，忽视了研究质
量。如果将研发资源都用于研究数量的增长，势必会阻碍创
新研究成果的产生。

以研究数量为导向评价研究绩效很容易带来量的增长，但
也容易导致低质量研究成果的产出。如果缺乏支持创造和
创新的研究环境，科研人员很难做出高质量的研究。

实现工业增长和改善人类社会福祉需要技术创新，科学研
究在技术创新方面正发挥着前所未有的重要作用，这是各
国大力进行研发投入的动力。

创新来自杰出的研究成果，而不是巨大的研究数量。HCRs
是证明研究成果卓越性的指标之一。其他指标，如高被引论
文、被引频次世界排名前1％的论文、被引频次世界排名前
10％的论文、热点论文（即过去两年内发表的近期被高度引
用的论文）等等，都有助于将高影响力的研究从海量的知识
集合中识别出来。

图4：  基于各国的单位研发支出、单位GDP和每万篇Web of Science论文的HCRs分析

关键信息

一个国家每年在研发预算上可能会花费数百万或数
十亿美元，并制订出自己的研发战略、政策、计划和
评估方案。虽然各国的情况不同，但研究的最终目标
都是提升社会福祉，为未来发展打造经济引擎。

然而，正如分析所示，各国的表现却不尽相同。有的
国家以较小的GDP和研发投入获得了出色的表现，
而有的国家在巨大的GDP和研发投入下结果却相
对低下。

想要提高研发投资效率就需要对研究绩效进行深
入分析。这有助于找出差距、发现障碍并确定解决
方案。随着科学研究变得越来越复杂，高影响力成
果的取得更加需要坚实可靠的战略。

LINGYE
高亮
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As noted above, research volume does not guarantee high 
quality in research. Figure 5 shows the number of Web of 
Science-indexed publications, HCPs, and HCRs by country. As 
can be seen in the figure’s inset, the USA substantially 
outperforms the other nations in these three measures.  

The Netherlands and Switzerland published fewer papers 
than Korea or Japan. However, the HCPs from those two 
countries outnumber the respective totals from Korea and 
Japan. In addition, the Netherlands and Switzerland can 
claim more HCRs than Korea and Japan.  

In many cases, HCRs transfer to another institution or 
country, seeking a research environment that includes 
better financial support and increased quality in facilities, 
colleagues, and assorted programs. Institutions and 
countries that offer these inducements can attract top talent. 

 
 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Analysis of paper output, HCPs, and HCRs by country  图5：  各国的论文产出、HCRs和HCPs分析

如前文所述，研究数量不是高质量研究的保障。图5是关于
15个国家的 Web of Science 论文数量、HCPs和 HCRs的分
析。从图5右下方插入的小图可以看出美国在3个指标上的
表现显著优于其他国家。

荷兰和瑞士的论文量低于韩国和日本，但是前两者的
HCPs却高于后两者。此外，荷兰和瑞士的HCRs也高于韩
国和日本。

许多情况下，为追求更好的研究环境，包括经费、设备、同
行和项目，高影响力研究者会辗转到其他国家或机构；因
此，能够提供这些优厚条件的国家和机构就可以吸引到顶
尖人才。
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Figure 6. Percentile of 2017 HCRs in 21 research subject areas 

Distribution of  2017 HCRs across research subject areas 

As shown in Figure 6, HCRs carry out their outstanding 
research in a range of fields, depicted here by output in 21 
main subject areas. Together, HCRs in life-science areas such 
as Biology & Biochemistry, Clinical Medicine, Immunology, 
and related fields account for 38% of total HCRs. This implies 
the enormous scope of research currently underway to 
improve human health. Biomedicine and the pharmaceutical 
industry require intensive research to ensure safe and 
effective drugs to cure human disease. The innovation cycle 
in life sciences is strongly connected across the research 
community and industry. 

A further 10% of HCRs are generating outstanding research 
in Plant & Animal Science and Agricultural Sciences. This 
includes research on food resources and the many inherent 
challenges involved, such as food safety, the impact of 
climate change on agriculture, and other factors. 

 

 

 

 

 Because basic materials are a critical component in many 
industries, HCRs in Chemistry and Material Science are 
continuously creating innovation in these subject areas. 
Innovative researchers in Computer Science and Engineering, 
of course, support recent developments in Artificial 
Intelligence and ICT, among other fields. 

Meanwhile, other research areas, such as Mathematics and 
Physics, also provide important basic research that underlies 
innovation in various applied fields.  

As innovation continuously affects the course and quality of 
human life and society, research in Economics, Management, 
and general Social Sciences also proves valuable. Some of 
the HCRs in these fields, for example, explore questions that 
provide insight and guidance for society on how to adopt the 
changes introduced by innovation. 

 

 
  

2017高被引科学家的研究领域分布

HCRs在一系列研究领域取得了杰出成就。图6展示了高影
响力研究者在21个学科领域的分布情况。生物学与生物化
学、临床医学、免疫学等生命科学相关领域的HCRs占HCRs
总数的38％，表明目前在改善人类健康方面正在进行大范
围研究。生物医学和制药行业需要开展深入研究以确保治
疗药物安全有效。生命科学的创新周期与整个研究界和产
业界密切相关。

10%的HCRs在植物与动物科学和农业科学领两个领域做
出了出色研究。研究涉及食品资源及许多相关的固有挑战，
例如食品安全、气候变化对农业的影响以及其他因素。

由于基础材料是许多行业的关键组成部分，所以化学和材
料科学的HCRs一直在这些专业领域不断创新。当然，计算
机科学与工程学的创新研究也支持着人工智能和信息通信
技术在其他领域的最新发展。

与此同时，数学和物理学等研究领域也为各种应用领域的
创新提供了重要基础。

由于创新不断影响着人类生活质量和社会进程，所以，经济
学、管理学和一般社会科学领域的研究也非常重要。这些领
域的HCRs的探索为社会如何适应创新所带来的变革提供
了见解和指导。 

图6：  2017HCRs在21个专业领域的分布比例
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Distribution of 2017 HCRs by research subject 

Table 1 shows the distribution of HCRs in 21 subject areas 
across the top 15 countries. (Because an HCR can be 
identified in multiple research fields, the total figure for 
HCRs in the table might exceed the count of individual 
names in the HCR ranks.)  

As the table shows, only the USA and the UK are 
represented by HCRs in all  21 subject areas. The USA shows 
particular depth in HCRs in the life sciences. China’s 
representation is notable in the fields of Chemistry, 
Engineering, and Materials Science -- areas which can be 
related to industrial innovation – but the nation is currently 
home to no HCRs in Clinical Medicine or Pharmacology & 
Toxicology. 

This table provides insight into the various strengths and 
weaknesses in research excellence in these countries.  A lack 
of HCRs in a certain area does not denote an absence of 
meaningful research or highly cited work. But it does 
indicate a lack of top-class researchers competitive enough 
to rank as HCRs. This table has evolved continuously since 
2014, and the 2018 table will show changes as well. 

The Asian countries in the table do not exhibit any HCRs in 
Psychiatry/Psychology, general Social Sciences, or Space 
Science. 
  

Table 1. Research subject areas of 2017 HCRs across the Top 15 countries. 

表1展示了TOP15国2017HCRs的研究领域分布。（因为某一
HCR可能同时出现在多个研究领域中，所以表1的HCRs总
数可能高于按照HCR排名统计的结果。）

表1显示，只有美国和英国在所有21个专业领域中都分布有
HCRs。美国在生命科学领域的表现尤其突出。中国在化学、
工程和材料科学的表现值得关注，这些领域与行业创新密
切相关；但是中国在临床医学、药理学与毒理学领域尚未产
生HCRs。

通过表1可以了解这些国家研究上的优势和劣势。虽然一个
领域没有HCRs并不代表未产生有意义的研究或高影响力
的工作，但确实能说明缺乏可以跻身HCRs的顶级研究竞争
力。表中的数据自2014年以来不断演变，2018年的数据势
必也将发生变化。

表中的亚洲国家在精神病学/心理学、普通社会科学和空间
科学领域没有HCRs分布。 

表1：  TOP15国2017HCRs的研究领域分布
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Publication performance analysis (Clinical Medicine) 

To understand the impact of publication volume and highly 
influential publications on research performance, we 
undertook further analysis, choosing the field of Clinical 
Medicine as a case study and comparing four countries: 
Korea, Switzerland, Belgium and Denmark.  

For these selected nations, Figure 7 shows total publication 
volume vs. highly influential papers – that is, reports with 
more than 1,000 citations, as well as those cited more than 
100 times. In Clinical Medicine, Korea published the highest 
number of papers overall. However, the nation’s total of 
papers with more than 1,000 citations each is only 26, while 
the other countries published at least three times as many. A 
similar trend is evident in papers cited more than 100 times.   

In the 2017 HCR roster, Korea has only one researcher in 
Clinical Medicine, while Switzerland has six, Belgium eight, 
and Denmark five. Again, the contribution to research 
innovation derives from the quality, and not the quality, of 
research. A similar motif can be discerned in other subject 
areas. 

The insight prompted by this analysis is that if a country (or 
institution) places too much focus on its quantity of research 
publications, its contribution to research excellence can be 
diminished, because creativity and innovation often require 
a long-term investment of time and effort.  

It is not easy to attain research leadership both 
quantitatively and qualitatively. Countries and institutions 
need to design (or revise) their research strategy and 
programs in order to be effective and efficient. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Publication performance of Clinical Medicine (2005~2015)  
(Compare total publication volume, number of paper with 1,000 citation and 100 citation) 
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Figure 7. Publication performance of Clinical Medicine (2005~2015)  
(Compare total publication volume, number of paper with 1,000 citation and 100 citation) 

论文绩效分析（临床医学）

为探讨论文数量和高影响力论文对研究绩效的影响，我们
选择临床医学领域作为案例进行进一步分析，并比较了韩
国、瑞士、比利时和丹麦等4国。

图7展示了4国的论文总量和高影响力论文量（这里的高影
响力论文分别指被引频次超过1,000次和100次的论文）。韩
国是4国中在临床医学领域发表论文最多的国家，不过，被
引频次高于1,000的论文只有26篇，而其他国家至少是其3
倍。在被引频次大于100的论文数量方面情形类似。

在2017年的高被引科学家名单中，韩国只有一名临床医学
领域的研究者入选，而瑞士有6名，比利时有8名，丹麦有5
名。再一次表明研究创新源自研究质量而非数量。类似情况
在其他学科领域中也能看到。

通过以上分析可以得出这样一个结论，如果一个国家（或机
构）过于关注研究产出的数量，那么势必会削弱其对卓越研究
的贡献，因为创造和创新往往需要时间和精力的长期投入。

一个国家或机构希望在研究数量和研究质量两方面齐头并
进实非易事，需要对研究战略和规划进行设计（或修正），从
而实现有效及高效。 

图7：  临床医学领域论文表现（2005-2015）

注：分别对比了论文总量、被引频次大于1000的论文量和被引频次大于100的论文量

LINGYE
高亮
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Citation curve analysis of publication 

Deep-dive analysis of citation patterns in papers offers 
further insight into the matter of volume versus high 
research influence. Figure 8 shows citation patterns in 
Clinical Medicine for four countries during 2005 to 2015. 

Korea displays a long tail, as it published a large volume of 
publications, but the head of the citation curve is not high. 
Switzerland, by contrast, has a relatively short tail, but the 
head of the citation curve is very high. 

A long-tail citation curve implies a large number of papers 
with low citation counts. Although Korea published about 
120,000 papers in Clinical Medicine, the nation fields only 
one HCR, while Switzerland published 75% of Korea’s total, 
but can claim six HCRs. Belgium and Denmark published 60% 
and 44% of Korea, but list eight HCRs and five HCRs, 
respectively. 

Similar results can readily be found for countries or 
institutions whose research performance focuses on 
publication volume rather than on the quality of research. 
Papers on the left side of citation curve, and not the right, 
mostly drive innovative research.  

 

 

 

 
  

Figure 8. Citation curve analysis of country (Case: Clinical Medicine 2005~2015) 

通过对论文引用模式的深入分析可以进一步了解论文数量
和研究影响力之间的关系。图8展示了2005-2015年期间4个
国家在临床医学领域的引文模式。

由于韩国拥有巨大的论文数量，所以其被引曲线有一个长
长的尾部，但是头部却不高。相反，瑞士的曲线尾部相对短，
头部却很高。

被引曲线呈长尾状表示论文数量大但被引频次低。比如，
韩国虽然发表了12万篇临床医学领域的论文，但仅有1名
HCR，而瑞士的论文产量为韩国的75%，却拥有6名HCRs。
比利时和丹麦的论文产量分别为韩国的60%和44%，HCRs
数量却分别达到了8和5。

类似结果在那些更关注论文数量而轻视研究质量的国家和
机构身上很容易发现。驱动创新研究的主要是位于被引曲
线左侧的论文，而不是右侧的论文。

图8：  被引曲线分析（以2005-2015临床医学为例）
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The pattern of a citation curve can provide important 
insights into the creation of outstanding research output. 
The recommended citation curve is High Champion Short 
Tail (HCST) rather than Low Champion Long Tail (LCLC).  Too 
long a tail may be an obstacle to creating highly influential 
research output, as it requires a substantial amount of time 
and effort to publish a large volume of papers. Research 
excellence, one might say, is created, not merely produced.  

If research strategy, policy, programs and performance 
measures focus on the number of papers as a key indicator, 
rather than on quality, it is necessary to revisit these 
elements and assess the results with an eye toward making 
necessary changes.  

In the citation curve in Figure 9, the HCPs – that is, the highly 
influential reports that are evaluated to identify HCRs — are 
located at the far left, as these reports rank among the 
world’s top 1% by citation. However, there are also papers in 
the world’s top 10% by citation; these reports are also 
demonstrably influential in the research community and 
have the potential to become HCPs in the future. Therefore, 
researchers who consistently publish in the top 10% may 
ultimately become the top talent in the given research area.  
 

It is important to discover not only potential research talent 
but also promising areas of investigation, and to provide the 
necessary support to build momentum toward innovative 
research. From a long-term perspective, too much focus 
exclusively on HCPs or HCRs may not be an efficient strategy 
for sustainable research excellence. Instead, publishing 
numerous papers that rank in the world’s top 10%, and 
cultivating researchers who demonstrate strong potential, 
are key factors in building a strong foundation for ultimate 
research excellence. 

 

 
  

Figure 9. Citation curve: HCST vs LCLT 

图9：  被引曲线：高冠短尾对比矮冠长尾

在图9的被引曲线中，HCPs（用以评估鉴定HCRs的高被引
论文）位于最左侧，因为它们是被引频次全球排名前1%的
论文。左侧还有一些被引频次排名全球前10%的论文，它们
在研究界也具有显著影响力，并有望成为HCPs。因此，那些
持续发表排名前10%论文的研究者最终会成为某个领域的
顶尖人才。

重要的不仅是发现有潜力的研究人才，还要发掘有前景的
研究领域，为建设创新研究动力提供必要支持。从长远角度
看，过度重视HCPs或HCRs可能对卓越研究的可持续发展
并非一个有效策略；反而，提高TOP10%论文数量，培养具
备潜力的研究人才，才是为终极研究实力筑造坚强基础的
关键因素。

引文曲线可以帮助我们了解杰出的研究成果是如何产生
的。推荐的曲线模式为高冠短尾（high champion short 
tail，HCST），而不是矮冠长尾（low champion long tail，
LCLC）。尾部太长会阻碍高影响力研究成果的产生，因为巨
大的论文数量占用了大量时间和精力。可以这样说，研究实
力不只是生产出来的，更是创造出来的。

如果现行的研究战略、政策、规划和绩效评价是以论文数量
而不是质量作为关键指标，则需要重新审视这些因素，并在
评估中做出必要改变。 

LINGYE
高亮

LINGYE
高亮

LINGYE
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Similar insights are offered by analyzing publication 
performance at the institutional level. For the case study in 
this instance, we turn to Materials Science. Table 2 provides 
a survey of the top 5 research institutions that published the 
highest number of papers in Material Science from 2005 to 
2015 in seven countries: the USA, the UK, Switzerland, 
Germany, China, Japan, and Korea.  

Performance is compared according to total publication 
volume vs. number of highly influential papers – specifically, 
HCPs; the percentage of papers that rank among of Top 10% 
most cited; and percentage of reports that qualify as Hot 
Papers. As noted above, a Hot Paper is a recent publication, 
two years old or younger, that has attracted the attention of 
research community quite rapidly, as evinced by a citation 
count notably above papers of comparable type and age. 
Research results that prove to be influential soon after 
publication can serve as indicators of very important findings 
and as possible harbingers of newly emerging research areas. 

As with the performance pattern shown in the country 
analysis, some institutions published relatively large number 

of papers, but their percentiles of highly influential papers 
prove to be relatively small. However, there are also 
institutions that published relatively fewer publications but 
attained much higher percentiles of influential papers. As is 
shown in the table, publication volume does not represent 
research excellence, but the volume of highly influential 
papers does. 
  

Table 2. University publication performance of Materials Science (Web of Science 2000~2018) Sorted by percentile of 
HCPs (Highly Cited Paper) 

High Impact Research (HIR) 
Indicators  

 Papers Number of  papers 
published  

 % of HCPs: Percentile of  Highly 
Cited Paper from  paper  

 % of Top 10%: Percentile of  World 
top 10% by citation from  papers  

 % of Hot Papers: Percentile of Hot 
Papers 

* Hot Paper : Papers published in 
previous two years and, during a 
recent two-month period, cited at 
a level notably above papers of 
comparable type and age 
published in the same journal 

表2：  2000-2018材料科学领域论文的大学表现（按HCPs份额排序）

 高影响研究（HIR）指标

 来源：Web of Science

 注：高影响力研究指标

· Papers：发文量

· % of HCPs：高被引论文百分 比

· % of Top 10%：被引频次排名前
10%的论文百分比

· % of Hot Papers：热门论文百分比

· Hot Paper：热门论文，指某学科
领域近2年发表的论文在最近2
个月的被引频次位于同学科同
时期的全球前千分之一的论文。

机构层面的论文绩效分析可以得到类似的结论。此次分析
的个案为材料科学。表2对美国、英国、瑞士、德国、中国、日
本和韩国等7个国家2008-2018年期间发表材料科学论文数
量最多的前5大研究机构进行了调查。

绩效的对比是基于论文总量与高影响力论文数量，特别是
HCPs数量、被引频次排名全球前10%的论文百分比和热门
论文百分比。热门论文指最近两年内发表的、已迅速获得研
究团体关注的论文，其被引频次显著高于同类型同年代的
论文。研究结果证明，发表后即刻产生影响，这一特征可以
作为衡量重要发现的指标，也可以作为判断新兴研究领域
的指标。 

与国家分析中的绩效表现模式类似，有些机构论文数量较
大，但高影响力论文的比例较低，有些机构却与之相反。如
表2所示，论文数量不能代表研究实力，但高影响力论文数
量可以。 

LINGYE
高亮
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Percentage of HCPs by type of organization 

Needless to say, organizations around the world are 
aggressively conducting research with the aim of realizing, 
and driving, innovation. HCPs, constituting the  world’s top 1% 
most-cited papers, wield considerable influence in the 
research community. In Figure 10, the output of HCPs in four 
countries is broken down by organization type.  

As the figure shows, more than 60% of HCPs in Korea are 
published by academic institutions, followed by government 
research installations. Healthcare organizations contribute 
12%, while corporate institutions account for 3%. By 
contrast, Switzerland and the Netherlands display relatively 
large percentages of HCPs published in corporate settings, 
with university contributions in both countries at about 40%. 
In the USA, universities contribute the largest volume of 
HCPs, at nearly 60%, and corporate institutions publish 11%. 

In each of the selected nations in Figure 10, universities 
publish the largest percentage of HCPs. In other countries, 
however, research institutions, healthcare organizations and 
corporate entities account for outstanding research 
outcomes and HCPs to the same degree as universities.  

Although national governments typically provide enormous 
amounts of R&D funding, spending on R&D in the industrial 
sector can rival or exceed governmental outlay. As the 
demand grows for innovation from the industrial sector, the 
corporate world is enlarging its role as a driver of innovative 
research and a source of HCPs.  

Increasingly, corporations also seek to collaborate with 
universities or research institutions to pursue innovative 
ideas. Given this trend, the contribution of corporate entities 
to research excellence is expected to grow, as the corporate 
world becomes one of the key players in innovative research.  

 

 

 

HCRs from the corporate world 

With corporation-based authors publishing HCPs, their 
representation in the ranks of HCRs is already substantial. 
Figure 11 shows corporations that can each claim at least 
two HCRs in the 2017 listing. The pertinent  research areas 
include Pharmacology & Toxicology, Molecular Biology & 
Genetics, Immunology, and Microbiology – reflective of 
authors affiliated with pharmaceutical or biotechnology 
companies.  There are also HCRs conducting research for IT 
companies and publishing high-impact papers in the fields of 
Computer Science and Engineering areas. Agricultural 
Sciences, Physics, and Plant & Animal Science are also 
subject areas in which corporation-based HCRs can be found. 
In all, the USA accounts for 30 HCRs in the corporate world, 
with eight in the UK and six based in Ireland. 

 
  

Figure 11. Corporates with at least 2 2017 HCR 

Figure 10. Organization type of HCP (Highly Cited Paper) publication by country  
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基于机构类型的高被引论文分布

毋庸置疑，世界各地的机构都在积极开展研究，旨在实现和
推动创新。作为全球被引频次排名前1％的论文，高被引论
文在研究领域具有相当大的影响力。在图10中，4个国家的
HCP产出情况按照机构类型进行了细分。

如图10所示，韩国超过60%的HCPs来自大学，其次是政府
研究机构，医疗卫生组织贡献了12%，企业占比仅3%。与
韩国不同，瑞士和荷兰有很大比例的HCPs来自企业，大学
的贡献均在40%左右。在美国，大学的HCPs占比最高，接近
60%，企业占比11%。

图10中的4个国家，发表HCPs占比最高的机构类型均为大
学。然而，在其中一些国家中，科研院所、医疗卫生组织和企
业实体都贡献了优秀的研究成果，HCPs的产出水平与大学
相当。

虽然各国政府通常会提供大量的研发资金，但来自工业部
门的研发投入不但可以媲美甚至可以超越政府投入。随着
工业部门对创新需求的增长，作为创新研究驱动力和HCPs
源泉的企业界正在发挥越来越大的作用。

越来越多的企业为追求创新理念开始寻求与大学或科研院
所的合作。在此趋势下，随着企业界逐渐成为创新研究的关
键参与者，企业对卓越研究的贡献有望不断增长。 

来自企业界的高被引科学家

基于HCPs的发表情况，来自企业的作者在HCRs榜单中的
占比已相当可观。图11中的企业在2017年的HCRs榜单中
均至少拥有2个席位。有些作者来自制药或生物技术公司，
相关研究领域包括药理学与毒理学、分子生物学与遗传学、
免疫学及微生物学。还有一些在IT公司从事研究工作，发表
了计算机科学和工程领域的高影响力论文。此外，在农业科
学、物理学以及植物与动物科学等领域也能发现企业界的
HCRs。总的来说，在企业界，美国拥有30位HCRs，英国有8
位，爱尔兰有6位。 

图10：  4国发表HCPs的机构类型

图11：  至少拥有2位2017年HCR的企业
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亮点与总结

卓越的研究能力是指能够持续产出高影响力研究成果的能
力，而不能仅仅以数量来衡量。2005-2015年期间，Web of 
Science收录了超过1800万篇SCI和SSC论文，只有少数论
文能够跻身全球高被引论文之列，就像只有少数精英研究
人员能够不断发表高度影响力论文一样。

论文质量最重要

虽然许多国家或机构发表的论文数量巨大，但只有少数研
究能够获得大量引用。由于巨量论文的产出耗费了有限的
时间和资源，因此过度追求论文数量本身就成为提高研究
质量的障碍。实现量与质的同步增长非常困难。

卓越的研究能力源自高质量和有影响力的成果，而不是成
果的数量。因此，在制订研究战略、政策和规划时应该着眼
于研究的质而非单纯的量。

加强合作

合作是创新研究不可或缺的力量源泉。有出色表现的国家
或机构能够吸引更多有才华的研究人员与之合作。国家间
的合作、学术界和工业界间的合作有助于创造高影响力的
研究。越来越多的企业开始寻找研究合作伙伴共同开发创
新理念。如果某个研究主题对未来商业模式具有巨大潜力，
企业很乐意在研发预算上予以支持。

随着研究主题的不断演变，这些合作在研究界发挥着越来
越重要的作用，超越传统学科界限的能力对于开展创新研
究至关重要。今后，应将这种模式纳入研发战略和政策的制
订以及项目的评估中。研究中有竞争也有合作。

顶尖人才与新兴领域

卓越的研究是由一小群极具影响力的研究人员引领的。由
于精英研究人员数量有限，那些重视高影响力研究的机构
更关注对他们的支持，并注重对有潜力的年轻研究人员的
培养。HCRs的持续创造力是衡量一个机构能否提供最佳创
新环境的标准。

因此，对于追求卓越研究的机构而言，关键的一步是发现顶
尖人才以及培养具有前景的年轻人才。另一个关键步骤是
制订支持可持续研究和卓越创新研究的计划，以及面向未
来培养杰出人才的计划。

最后，确定重点研究领域同样重要。许多课题已经得到了充
分研究。如何使自己的研究与前人的工作差异化，也就是进
入一个新领域，开展创新性工作，这绝非一件易事，但如果
希望获得具有重要地位和全球影响力的研究成果，这是至
关重要的一步。

LINGYE
高亮
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