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Introduction 
 
 

This report consists of two, complementary parts. The first, published in 1998, includes 
evaluations of Israeli immunology and neurosciences, based on bibliometrical data and on 
written evaluations solicited from 2-5 respected world authorities in each field.  
 
The second, published in 1999, comprises the reports of two expert committees convened by 
the Division of Sciences of the Israel Academy to further investigate the status of these fields. 
The committees, composed of world authorities in the neurosciences and immunology, 
respectively, received written material on research in Israeli universities and met with 
individual scientists during their several-day stay. They then met at the Academy for 1-2 days 
for discussions and the preparation of their reports. 
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Part I. 
Bibliometric and Initial External Expert  

Review (1998) 
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ISRAEL SCIENCE EVALUATION 1996-97: 
IMMUNOLOGY AND THE NEUROSCIENCES 

 
 

On Evaluation and Measurement. Recognizing the tremendous potential contributions of 

science and technology to national development, many countries have placed the evaluation 

of scientific research high on their agenda. Although it is relatively easy to quantitate such 

research inputs as the number of dollars or scientist-hours invested, it is considerably more 

difficult to properly quantitate research outputs, the national scientific, economic, social and 

political “return” on such investments. Even restricting oneself to such strictly scientific 

measures as “impact” and “excellence,” meaningful, objective, quantitative analyses are 

difficult, at the present state-of-the-art, to obtain. 

 

Not only is there considerable controversy over the meaning and usefulness of the various 

indicators employed, but the evaluation parameters of most significance can vary from 

country to country. For example, nations aspiring to be world “quantity leaders” will assess 

their scientific wealth in terms of measures reflecting various aspects of total output. Other 

countries, particularly small countries such as Israel, while they cannot be quantity leaders, 

can and must be “quality leaders.” For them, it is crucial to evaluate and maintain the quality 

of their research. 

 

The quantitative indicators currently in use are mostly bibliometrical and are mostly based on 

data provided, for a fee, by the U.S.-based Institute for Scientific Information (ISI). Their 

database covers all scientific research papers published in more than 4,000 journals from 79 

countries since 1981. The use of such indicators is based on two basic assumptions: (a) the 

number of scientific publications, variously normalized, is indicative of scientific activity; (b) 

the number of citations per paper, in indicative of the impact of scientific work and thus often 
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attests to its quality. Both assumptions have their supporters and detractors (for example, 

published conclusions later proved incorrect will also generate considerable citations and 

activity). 

 

The usual citation measures are the citation index (CI), the number of times a particular 

scientific paper was cited by other published papers during a given period, and the citation 

impact, the total CI for a set of papers (e.g., total national output in a given field) divided by 

the number of publications published in that period. One can calculate the citation impact for 

different countries, disciplines, etc. and compare them to each other or to an international or 

cross-field average. The relevant field is usually gleaned from the journal title, except for 

some broad-interest journals such as Nature or Science, for which the categorization of each 

paper must be done “manually.” ISI data routinely lists only the first-named author, and 

makes no distinction between “high prestige” and “low prestige” journals (an important 

quality criterion among scientists), although special requests can sometimes be honored. 

While not ideal, and certainly not absolute, these indicators may provide useful information 

on the relative ranking of countries in various disciplines, and raise unexpected anomalies, 

trends and concerns for further exploration. 

 

Science Evaluation at the Israel Academy. In 1993 the Council of the Israel Academy of 

Sciences and Humanities appointed a Committee for Science Policy, which was charged with 

monitoring and reporting on the development of the Israeli science. It concluded that the 

Academy should publish periodical reports on the status of Israeli science in a global 

perspective. Such a report should include quantitative indicators as well as more detailed 

expert assessments of particular disciplines. 
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In view of this recommendation, and some preliminary bibliometric presentations, the 

Academy’s Division of Sciences, decided to undertake a more in-depth evaluation of two 

fields, immunology and the neurosciences, based on both (a) several quantitative indicators 

and (b) expert field evaluations solicited by letter from respected world-class scientists in the 

two disciplines studied. 

 

General Background. Israel ranks very high in its share of the world’s total number of 

scientific papers and citations (all fields), normalized to reflect its small population. Per 

capita, it occupies the world’s second and third positions for the number of publications and 

citations, respectively (Table 1). The citation input data show considerable variability among 

different fields (Table 2). Whereas in computer sciences Israel appears to rank first, and in 

chemistry, third, both with an impact 1.4-fold higher than the world average, in some other 

fields it ranks only 14-16th with a citation impact only 70-80% of the world average. 

 

A similar impression is provided by Table 3, which compares data for Israel and the United 

States. In some fields, e.g., computer science or agriculture, Israel is on par with the United 

States in citation impact, in others, it is significantly lower. When normalized to the 

population size, however, the number of publications per capita in Israel is considerably 

higher than that in the U.S. for all fields, regardless of their citation impact, indicating that 

there is no direct correlation between the quantity of national publications and their quality. 

Table 4, column 5, shows Israel’s ranking for the number of publications normalized to Gross 

National Product (GNP), rather than population. For most fields, Israel’s ranking is very high, 

again with no correlation to citation impact. 
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The Immunology and Neurosciences Studies. The Division of Science undertook a more 

thorough evaluation of Israel’s international standing in the fields of immunology and the 

neurosciences, in view of their relatively low ranking compared to other disciplines. 

Furthermore, they represent, respectively, a well-established discipline and a rapidly 

developing one. Finally, the contrast between their high bibliometric activity rankings (1-4th, 

normalized per capita or per GNP) and their low impact rankings (16th) was particularly 

puzzling (Table 4).  

 

For this purpose, several additional evaluation parameters and strategies were employed: 

1. “Steepness” of the curve measuring Israel’s relative ranking 

2. Comparison of Israel’s ranking in different deciles 

3. Time-dependent changes in the bibliometric data (5-year windows) 

4. Comparison with individual Western countries (several methods) 

5. Effect of clinical research on the citation impact 

6. Normalization of data to the number of scientists in the field 

7. Projections, based on the number of scientists in the various institutes of 

higher learning in Israel and their age groups (not completed due to lack of 

data) 

8. Personal evaluations from respected world authorities in these fields. 

 

Each criteria was designed to answer specific questions about Israel’s world rankings and 

their significance. These are discussed individually in the sections that follow. 

 

1. How Meaningful is Israel’s Exact Numerical Ranking? The top histograms 

in Figure 1, although the names of individual countries are not legible, indicate 
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that Israel’s exact position (arrow) in its rankings “neighborhood” is not all 

that critical. In immunology, the difference in the citation impact between 

Israel and the nine countries ranking immediately higher is not significant, 

given the accuracy of the method. (The charts at the bottom of the figure show 

that the percentage of publications in these two fields, out of the country’s 

total publications, is relatively high in Israel compared to other countries, 

indicating that these fields are not underfunded or understaffed, compared to 

other fields, within the limits of the country’s resources.) 

2. Is Israel a Quality Leader in These Fields? A particularly important 

parameter from the point of view of the Academy is “excellence.” This 

requires focusing on peaks of high quality research, rather than averages. One 

measure might be the normalized number of Israeli publications falling in the 

upper 1-2 deciles (upper 10-20%) of citation impact. A roughly equivalent 

measure is the ranking of Israel in specific deciles (Table 5). Israel’s ranking 

varies little with decile, although it is slightly lower at the higher quality 

levels. 

3. How has Israel’s Citation Impact Changed Over Time? Graphs of Israel’s 

citation impact from 1981 to 1995, averaged over overlapping 5-year windows 

(Figure 2), show that the absolute citation impact for immunology has 

remained rather constant, with only slight variations. In the neurosciences 

there was a steady increase, particularly over the last five years. Israel’s 

relative impact (normalized to the world average) displayed a smaller increase 

in the neurosciences and suffered a slight decline in immunology. Still, on the 

whole, Israel has maintained a consistent position in these two disciplines over 

the last 15 years. Israel’s share in the world’s publications in the neurosciences 
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remained constant over this period, whereas in immunology there was a 

significant decline (Figure 3). This could indicate either diminishing Israeli 

emphasis on this field or a worldwide increase not matched by Israel. 

4. What are the World Trends Over the Same Period? Time trends in citation 

impact and impact rankings for other countries are given for the 22 top-

ranking countries in Tables 6, 7. Data are provided for the period as a whole 

and for its three consecutive 5-year segments. In immunology (Table 6), 

Switzerland and the U.S. remained the two top countries throughout all fifteen 

years. Some countries, e.g., Canada, rose in stature (from position 13 to 11 to 

6) while others, e.g., Australia, declined (from position 3 to 6 to 12). Israel 

underwent a slight, perhaps non-significant, decline (from position 14 to 15 to 

16). In the neurosciences, Israel has advanced in status from position 14 to 11 

during the last 5-year period, while Sweden, for example, declined from rank 

2 to rank 5. However, in the 5-year segments used, the absolute values for the 

citation impact are so small that minor differences can lead to unwarranted 

changes in rankings. 

5. Have Israel’s Low Citation Ratings for Clinical Studies Skewed the Data? 

The abundance of clinical research in the two fields studied, raised the 

question of whether the anomalously low citation ratings for Israeli clinical 

research could account for Israel’s low ratings in these fields. However, as 

Figure 4 shows, the percentage of clinical papers in these two fields was not 

sufficiently high to have had a significant effect. Still, when clinically oriented 

publications (i.e., those with hospital affiliations) are deleted, Israel’s citation 

impact in both immunology and neuroscience, while still lower than that of the 

leading countries, approaches the world average (Figure 5). That is, the 
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standing of Israel’s university laboratory-based research seems compatible 

with world standards. 

 

6. What Happens When These Data are Normalized Per Scientist? In 

judging the average productivity or quality of Israel’s practicing 

immunological and neuroscience researchers, it is important to normalize 

citations, etc. to the number of practicing scientists, not the total population. 

Unfortunately it is often difficult to get accurate data on the number of 

scientists in particular fields in different countries. Some information, not 

particularly accurate, can be deduced from the number of members in the 

respective professional societies. The data, available only for immunology, are 

summarized in Table 8. In relative publication activity per immunologist, 

Israel ranked 7th by these measures, very close to Switzerland (6th), despite the 

wide gap in the citation impact between these two countries. One 

interpretation of these data could be that Israeli immunologists publish 

relatively low-impact papers at a relatively high rate. Stricter selectivity in 

training or funding might improve this situation. 

7. What can Israel Expect in the Future? Projections to predict the status of 

these two fields in future years might be prepared using information on the 

number of scientists engaged in each field in Israel’s universities, hospitals 

and research institutes, and their various age distributions. It could be 

particularly important to see if the research population is “aging.” 

Unfortunately, such data was not readily available; and it was impossible to 

proceed. 
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8. How do the Quantitative Indicator Studies Compare with Qualitative 

Expert Field Comments? All the parameters and quantitative indicators 

considered to date are informative, but each has its own flaws. Hence, we also 

solicited qualitative field assessments from world-class expert scientists in 

these two fields, experts who were also familiar with Israeli science. Letters 

were sent to six or seven such authorities in each discipline (letter appended). 

Five responses in immunology and two in the neurosciences were received. 

Their essence is given below. 

 

Immunology: 

There is considerable consensus among the five assessments received, with most differences 

limited to nuance, style and terminology. All five respondents concurred that Israeli 

immunology has a long, rich tradition. During the 60s and 70s Israeli immunologists were 

among the world leaders, particularly in many fundamental areas. Chemical immunology at 

the Weizmann Institute had a major worldwide impact, mainly due to pioneering Israeli 

efforts and chemical mastery over the peptide synthesis needed to create new antigens. 

 

At present, however, all respondents would describe the status of this discipline in Israel as 

“disappointingly fine” – fine compared to some other countries, but disappointing compared 

to expectations. It is basically competent, “with some true highlights from mid-career 

scientists, and some very promising younger scientists, but also a good deal of mediocre and 

some downright sloppy work.” 

 

Furthermore, Israeli immunologists have now largely abandoned the fundamental aspects of 

contemporary immunology, although a number of internationally recognized Israeli 
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immunologists still make original contributions and a “good showing” in selected areas 

(particularly in such applied areas as cancer immunology, autoimmunity and immuno-

intervention). Little research of true distinction is being done in such basic areas as T-cell 

specificity, development, differentiation and function, or in molecular immunology. As one 

review put it: “too little energy is going into true scholarship in the best Jewish tradition.” 

 

In trying to account for these changes, the respondents contrast the tremendous increase in 

the number of immunologists worldwide (50-60 fold) during the last two decades, with the 

much smaller increase in Israel. In addition, modern immunology has become much more 

expensive and now requires enormous resources. Consequently, “young Israeli 

immunologists returning from highly successful postdoctoral experiences in world-class 

laboratories often find themselves with very limited access to the funds needed to undertake 

the kind of basic studies that could help to transform the [Israeli] immunologic enterprise.” 

 

There is considerable consensus that Israel urgently needs the emergence or recruitment of a 

charismatic figure to provide vigorous leadership and a sense of cohesion, and to galvanize 

interest in this important field. In addition, Israel needs to assure adequate resources to a 

cadre of talented young scientists, some to be repatriated from the best laboratories abroad, at 

least until their careers are launched and adequate funds are available from other sources. 

 

Neurosciences: 

Only two international experts responded to our request for evaluations. Furthermore, there 

are significant differences between the two replies received. The first reviewer regarded the 

neurosciences in Israel as first-rate, with an enviable international reputation. He was also 

impressed by the number of truly exceptional, highly gifted Israeli neuroscientists who are 
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actively pursuing research and training younger people. The breadth of Israeli interest is 

another strength: from the finest structure of molecular channels to the highest integrative 

brain functions, all the fields are represented by active and, in his view, brilliant participants. 

Considering that Israel is a small country, it is surprising that so much could be done so well, 

with no loss in quality. Compared to other small countries, Israel – in this view – is doing 

quite well. 

 

In contrast, the second respondent detected somewhat of a decline in Israeli neuroscience 

over the last decade. Until ten years ago, Israel was superior to Austria and Switzerland, and 

on a par with France and Sweden (and perhaps, from 1960-1980, even with Germany); 

however – in this view – it is no longer at the cutting edge. Neurobiology changed radically 

in the early 1980s, with the development of single-channel research and the rise of molecular 

neurobiology, now a dominant theme in international neuroscience. Israel’s cellular and 

molecular neurobiology has not kept pace with the rest of the world. 

 

Both respondents agree that Israel is not currently a leader in molecular neurobiology, which 

is becoming increasingly important, although they differ on what Israel should do about it. 

The first respondent does not regard this as a disaster, as long as there is some representation 

in this area (as there indeed is) in all Israeli universities. This field is moving incredibly fast 

and is extremely expensive to pursue. Since Israel’s financial resources are rather limited, 

taking a larger piece of the pie for molecular neurobiology would – in this view – be a 

mistake. Instead, Israel should promote other areas of expertise, which are truly original and 

have a distinct flavor of their own. In contrast, the second respondent feels that Israel should 

indeed try to keep up with the tremendous expansion of world interest in molecular 
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neurobiology. Furthermore, young scientists should change the focus of their research 

projects from short-term goals to a longer view, developing areas that will mature over time. 
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Summary and Recommendations: 

It is interesting to compare the insights obtained from the quantitative indicators and the 

qualitative expert assessments. At their present state of development, quantitative indicators 

indeed “indicate” where to look, providing intriguing anomalies, concerns and hypotheses 

that should be further addressed by a wide variety of methods, including expert assessments. 

Our recommendations are based primarily on the latter. 

 

Immunology: 

1. The citation data indicate a slight decrease in the status of Israel over the last 

15 years. This decrease is probably too small to be quantitatively significant; 

and even the relatively low rank of Israel in this discipline, compared to its 

ranking in other fields is also probably not a serious concern. For most high-

ranking countries the actual spread in citation impact values is small. Israeli is 

close in citation impact to most European countries and surpasses Japan. 

 

2. On the other hand, according to the evaluations of recognized international 

authorities in the field, there as indeed been a substantial decline in the global 

standing of Israel in this area since the 60s and 70s, when Israel had a major, 

worldwide impact on immunology. The citation indices do not cover that era, 

having been compiled only since 1981. 

 

3. There is a shortage of good young Israeli immunologists. 

 

4. As for the future, considering the recommendations of the experts consulted, 

Israel should encourage the development of areas in which we are wanting, 
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such as cellular and molecular immunology. We also need to attract several 

talented young immunologists, with excellent experience in world-class 

laboratories abroad, and offer them the academic positions and the resources 

required for high-quality basic research. 

 

Neurosciences: 

1. The bibliometric data show that the relative ranking of Israel for the period 

1981-95, compared to its ranking in other fields, has remained comparatively 

low, although there has been a significant upward trend over the last five 

years. This is manifested not in its citation impact per se, but only in the 

relative ranking of Israel compared to other countries. 

 

2. According to the evaluations of respected international authorities in the field, 

Israel exhibits excellence and leadership in several areas of neuroscience, but 

lacks strength in molecular neurobiology, one of the fastest growing fields. 

 

3. There is disagreement, however, over whether a small country, such as Israel, 

can afford to compete internationally in such an expensive and fast-paced 

area, in which it is now weak, or whether the funds would be better spent 

pursuing excellence in a wider variety of areas in which excellence is more 

feasible. 

 

4. As for the future, we concur with the experts’ conclusion that we should 

continue to encourage and support Israeli neurosciences. In particular, young 
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scientists should be encouraged to enter the field and to focus on topics with 

long-term interest and potential. 
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Relative Impact of Various Fields of Israel Science (1998) 
(Based on Bibliometric Data from 1981-1997) 

 
Code Field Ranking 

CSD Computer Science 1 

ECD Economics & Business 2 

EDD Education 2 

CHD Chemistry 3 

AGD Agricultural Science 5 

BID Biology & Biochemistry 5 

MBD Molecular Biology & Genetics 5 

MSD Materials Science 5 

PHD Physics 5 

SSD Social Science 7 

ASD Astrophysics 8 

OTD Multidisciplinary 8 

MCD Microbiology 9 

MTD Mathematics 10 

PLD Plant & Animal 10 

EVD Ecology/Environment 11 

EGD Engineering 12 

GED Geoscience 13 

IMD Immunology 13 

PMD Pharmacology 14 

PSD Psychology 14 

NED Neuroscience 15 

CLD Clinical Medicine 17 
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Part II. Expert Committee Recommendations (1999) 
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