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1 Introduction

The soci al  rol e of  uni versi ty is roughl y divi ded tw o thi ngs.   O ne is transm i tti ng

the accum ul ated know l edge to next generati on, i . e.  educati on.  And another i s

creati ng know l edge by di scovery or i nventi on.  Thi s i s a resul t of  research

acti vi ty.   In thi s study,  I deal  w i th l atter am ong the tw o,  and anal yze

quanti tati vel y about research acti vi ty for natural  sci ence.   It is a purpose of  thi s

study to consi der w hat f eature i s seen i n research acti vi ty f or each country and

establ ishm ent form .

A sci ence researcher w ri tes a paper that presents new  know l edge f rom  hi s

research on a sci enti fic journal  issued from  a sci enti fic soci ety w hich he bel ongs to.

The paper is exam i ned about ori gi nal ity and so on by edi t com m i ttee.   O nl y the

paper,  w hich is passed al ong such exam inati on is issued on the sci enti fic journal .

So, the qual i ty of  the paper on the sci enti fic journal  is guaranteed beyond a level .

W e eval uate the degree of  sci enti fic research acti vi ti es of  research organi zati ons

by the num ber of  papers w hose first author bel ongs to the organi zati ons.   So,  the

num ber of  papers is a reasonabl e indi cator for the eval uati on of  research acti vi ty

about research organi zati ons.  

The num ber of  papers per teacher of  a uni versi ty i s eval uated i n order to

dim ini sh the si ze of  uni versi ty and consi dered the di fferences in uni versi ti es by
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these data as an i ndex of  research ( paper)  producti vi ty.   The com pari son of

uni versi ti es is argued through the si tuati on of  each country and consi dered about

these features.   Theref ore,  I anal yzed quanti tati vel y about the sci enti fic research

acti vi ty of  the country.

2 D ata C ollection

This study counts the num ber of  papers si ted on the “Chem ical  Abstracts”( CA).

CA i s publ ished by “Am eri can Chem i cal  Soci ety Chem i cal  Abstracts Servi ce”.

The academ i c arti cl es ( ful l paper)  si ted on CA are cl assi fied f ol low ing f ive

sci enti fic fiel ds;

・ Biochem istry,

・ O rgani c Chem istry,

・ M acrom olecul ar Chem istry,

・ Appl ied Chem istry and Chem ical  Engineeri ng,

・ Physi cal , Inorgani c,  and Analyti cal  Chem istry,

The total  num ber of  papers si ted on CA is about 500,000 a year and Insti tute for

Scienti fic Inf orm ati on (ISI)  handl es about 680,000.   Theref ore,  i t can be sai d that

CA contai ns the consi derabl e num ber of  papers publ ished i n the f iel d of  natural

sci ence al l over the w orl d and contai ns l arge num ber of  docum ents w ri tten i n

other than Engl ish.

CA has suppl ied al so as an el ectroni c f i le and i ts onl ine searchi ng system .   In

thi s study,  CASTO R (CA Search Tokyo O nl ine Retri eval ) i s used,  w hi ch i s an

onl ine searchi ng system  suppl ied by Com puter Center,  at U niversi ty of  Tokyo.

3 C om parison of C ountries

First,  I anal yzed of  each country by counti ng the num ber of  papers,  and

com pared each country about thi s index and fracti on (share) .

Figure 1 show s the each country share of  papers.   The U ni ted States share

accounts for 22%  of  total  papers si ted on CA.  But both the num ber of  papers and

share of  U S are decreasi ng tendency in recent years.   Conversel y,  the num ber of

papers of  Chi na w as seen rem arkabl e i ncrease ( 14%  i ncrease a year ( 1980- 99)).

Chinese share of  papers in 1999 w as about 12 ti m es of  that in 1980.   The num ber

of  papers of  other countri es are decreasi ng in recent years l ikel y U S, but the share

of  these countri es show  no changes.  

Second,  the num ber of  papers per popul ati on ( Fig. 2)  are eval uated f or 20

countri es i n order to anal yze quanti tati ve research acti vi ti es of  each country.
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The val ues of  Sw i tzerl and and Sw eden are the hi ghest val ues of  the countri es.

These countri es show  high research producti vi ty in the w orl d.  

I adopted rati o to G ross D om esti c Expendi ture on R& D  ( G ERD ) of  G D P as an

index w hi ch show s how  m uch w ei ght each country has pl aced on sci ence and

technol ogy.   Consequentl y,  a good correl ati on i s show n betw een the num ber of

papers per popul ati on and rati o to G ERD  of  G D P.

4 C om parison of U niversities in the W orld

I counted the num ber of  papers about top 150 uni versi ti es i n the w orl d.

Consequentl y,  about 40%  uni versi ti es of  the top 150 are in U S(Fig. 3).  So the U S

has m ore uni versi ti es w ith high research acti vi ty than other counti es.   H ow ever,

8 Japanese uni versi ti es are counted in the top 10 uni versi ti es of  the w orl d (8 of  10).

It is found that the 8 Japanese uni versi ti es produce huge num ber of  papers m ore

than any uni versi ti es in U S and in other countri es.

U K  is the thi rd country w ith m any uni versi ti es in the top 150 ranki ng after U S

and Japan.   G erm any has 7 uni versi ti es in top 150 ranki ng and i t is about hal f of

U K  uni versi ti es in top 150,  al though G erm any exceeds U K  in num ber of  papers.

China has the m ost uni versi ti es w ith high research acti vi ty in Asia except Japan,

and show s 60%  of  Asian uni versi ti es in top 150.

In order to anal yze quanti tati ve research acti vi ty of  uni versi ti es,  I col lected the

num ber of  teacher of  uni versi ti es,  and eval uated the num ber of  papers per teacher

of  uni versi ty.   The val ue i s cal led as research producti vi ty.   Consequentl y,  i t

w as f ound that there w ere m ore uni versi ti es w i th hi gh research producti vi ty i n

Japan than other countri es,  because 10 uni versi ti es of  top 25 w ere in Japan.   It

w as seen that there w as a gap betw een hi gher research producti vi ty group and

low er group in uni versi ti es in U S.

There are m any uni versi ti es w ith high research producti vi ty in U K .  There are

al so som e uni versi ti es to have hi gh research producti vi ty in N orthern Europe as

Sw eden, w hich has a great num ber of  papers per popul ati on.  So,  i t is consi dered

that N orth European area i s rel ati vel y hi gh research producti vi ty area i n the

w orl d.  

In Asia, there w ere som e sm all  insti tutes to show  high research producti vi ty.  

5 C om parison of U niversities in Japan

The research acti vi ty of  uni versi ti es in Japan is al so eval uated from  the num ber

of  papers of  uni versi ti es,  and top 100 uni versi ti es are determ i ned.   A l so the
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num ber of  teachers of  uni versi ti es are exam i ned and the num ber of  papers per

teacher are cal cul ated as research producti vi ty of  uni versi ty.  

Consequentl y,  m ost uni versi ti es,  w hi ch produce m any papers,  are nati onal

uni versi ti es.   There are 42 uni versi ti es i n top 100 ranki ng.  Am ong nati onal

uni versi ti es,  the so- cal led f orm er i m peri al  uni versi ti es rank the hi ghest.   M any

nati onal  uni versi ti es al so show  hi gh research acti vi ti es.   There are several

pri vate uni versi ti es to produce a great num ber of  papers.   But m ost pri vate

uni versi ti es have low  research acti vi ti es than nati onal  uni versi ti es.   O ne reason

of  the di fference betw een nati onal  and pri vate uni versi ti es is consi dered that si ze

of  f acul ty concerni ng natural  sci ence i n pri vate uni versi ty i s general ly sm al ler

than nati onal  uni versi ti es.

The pharm aceuti cal  col leges have very hi gh research acti vi ti es al though the

col leges do not com e out w i th hi gh ranki ng i n num ber of  papers.   And al so

nati onal  sci ence or technol ogi cal  col leges have rel ati vel y hi gh paper research

acti vi ti es.

 I col lected sci ence research subsi dy of  each uni versi ty,  and anal yzed the

rel ati on of  num ber of  papers and sci ence research subsi dy.   Consequentl y,

posi ti ve correl ati on betw een tw o is I obtai ned.
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