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Abstract 

While a scientific research at Pasteur’s quadrant is considered to be an important 

contributor to the advance of science and technology, the evidence is very scarce. This 

paper provides the first comprehensive evidence on the basic characteristics of Pasteur 

quadrant and its performance, based on large scale surveys over US and Japanese scientists. 

This paper defined the Pasteur quadrant research as a research for which both “Pursuit of 

fundamental principles/understandings” and “Solving specific issues in real life“ are very 

important motivations. We find that Pasteur quadrant is a significant source of the research 

papers across most scientific fields, especially for highly cited papers, in the two countries. 

A researcher with all major affiliations (university, public research organizations and firms) 

engage in such research. Moreover, all major funding agencies, including the agency 

primarily supporting basic research, fund this type of research. With respect to university 

projects, which accounts for 3 quarters of the research papers, researches in Pasteur 

quadrant are at least as productive as those in Bohr quadrant in science output and at least 

as productive as those in Edison quadrant in technology output. We also explored the 

reasons of why the research in Pasteur quadrant is productive and suggests that the source 

of the performance is intrinsic: the existence of a good research opportunity in such 

quadrant. 
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1. Introduction 

According to Stokes (1997), the traditional approach to place a research project along one 

dimensional line from basic research to applied research is incomplete, since a scientific 

research project is often has dual motivations: “ Pursuit of fundamental 

principles/understandings” and “Solving specific issues in real life “. Stokes proposed the 

"quadrant model of scientific research". In this model a Pasteur’s quadrant covers 

"use-inspired basic research", which is exemplified by the research by Pasteur, while Bohr’s 

quadrant covers pure basic research and Edison’s quadrant covers pure applied research. 

While the importance of Pasteur’s quadrant research is widely recognized, the evidence on 

how such research is prevalent and performs is very scarce. While there exist case studies 

such as Comroe and Dripps (1976) which is a very detailed study on the key papers for 

open-heart surgery from this perspective, there is no systematic quantitative evidence 

available for assessing the basic characteristics of Pasteur’s quadrant, to the best of our 

knowledge.  

A fundamental reason for this is that the official statistics on research does not 

recognize Pasteur’s quadrant. Frascati manual, including the most recent revision, which 

the national statistical agencies follow, does not recognize such research with dual 

motivations. Basic research continues to be defined as “experimental or theoretical work 

undertaken primarily to acquire new knowledge of the underlying foundations of 

phenomena and observable facts, without any particular application or use in view”. 

Simultaneously, applied research is defined as “original investigation undertaken in order 

to acquire new knowledge. It is, however, directed primarily towards a specific practical aim or 

objective.” As a result, it does not recognize use-inspired basic research or Pasteur’s 

quadrant as a part of basic research nor a part of applied research. The first objective of this 

paper is to provide direct evidence to the basic characteristics of Pasteur quadrant research, 

including its prevalence, based on large scale surveys over US and Japanese scientists, 

given the scarcity of evidence.  

The second objective of this paper is to assess the performance of Pasteur 

quadrant research. The basic benefit of Pasteur Quadrant research is to strengthen the 

economy of scope or synergy between the science and technology. Use-inspired basic 

research can help solving the bottleneck in the process of technological application of 

science. Use-inspired basic research can help open a new area for science. Thus, it increases 

the social return on investing in basic science (Stokes (1997)). However, there exists also a 

concern on recognizing the use consideration in basic research. The primary concern is 

potential crowding out of research at “Bohr Quadrant”. This is indeed the concern by Bush 

and explains why he chose to exclude use consideration in the definition of basic research. 
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According to him, “Applied research invariably drives out pure” if two are mixed (Bush 

(1945)). Goldfarb (2008) presents some supportive evidence as for the effects of 

mission-oriented funding2.  

The rest of the paper is organized as follow. Section 2 presents a brief description 

of our survey over the US and Japanese scientists. Section 3 presents statistical evidence on 

the incidence of the research at Bohr quadrant, Pasteur quadrant and Edison quadrant, and 

section 4 presents the funding and knowledge sources for the three quadrants, focusing on 

university projects. Section 5 analyzes the research performance of the three quadrants in 

terms of scientific output and technological output, followed by section 6 which analyzes 

how combination of university and industry knowledge and capability as well as funding 

structure are associated with the performance. Section 7 concludes. 

2. Surveys on the US and Japanese scientists  

We implemented a large scale survey over the US and Japanese scientists, one of the major 

objectives of which is to build a large scale project base database, which can characterize 

the motivation or objectives of the research project in the framework of Stokes (1997). The 

population of the survey was the articles and letters in the Science Citation 

Indexes-Expanded (Thomson Reuters), with the publication years from 2001–2006 

(database year). This survey collected 2,100 responses in Japan and 2,300 responses in the 

U.S. (the response rate was 27% in Japan and 26% in the U.S.), with one third of the 

population coming from the top 1% most cited papers (referred to as “H papers”; the rest 

are referred to as “N papers”). We define the projects generating H papers as “H projects”, 

and the projects which did not as “N projects.”  

 The survey comprehensively covers the following project characteristics in 

addition to the motivations for the research project:  knowledge sources that inspired the 

project, uncertainty in the knowledge creation process, research competition, composition 

of the research team, sources of funds, and research outputs (e.g. research papers, students, 

patents, etc.). It covers all sciences, including the social sciences. As for the motivations for 

the research project, our survey asked each researcher to evaluate the importance of the 

following two basic motivations for initiating the research project that yielded the focal 

paper and the other closely related papers, according to 5 point Likert scale: (1) pursuit of 

fundamental principles/understandings and (2) solving specific issues in real life. We 

followed Frascati Manual of OECD as for the definition of these two objectives. 

  

                                                        
2 The related concern is more patenting of the output of basic science, which may hinder 
the free flow of scientific knowledge (see Murray and Stern (2007)). 
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3.  How important is Pasteur Quadrant?  

Collecting the responses to the question on the two motivations at project level has allowed 

us to quantitatively assess how important each quadrant is in each scientific field. We 

classify the projects in the following manner: Bohr if only the motivation for fundamental 

understanding is very important (top ranked in 5 point Likert scale), Edison if only the 

motivation for “solving specific issues in real life” is very important, Pasteur if both 

motivations are very important and the other quadrant (or the Rest) if neither motivation is 

very important. Given that the English and Japanese language connotations of “very 

important” may differ, we cannot directly compare the shares of each quadrant across the 

two countries. Moreover, it is important to note that the cross country difference of the 

scope of “very important” affects most significantly the share of Pasteur quadrant, since the 

difference affects its share multiplicatively. Since Japanese scientists choose the rank of 

“very important” 30 % less frequently for each of the two objectives, the share of Pasteur 

quadrant becomes around a half of that of the US. 

Figure 3.1 (Figure 3.2) shows the aggregate results for the US and Japan for H (N) 

projects, controlling for the difference of the field compositions of the publications of the 

two countries. In both countries, Bohr’s quadrant is the most important and accounts for 

around 45% of the top 1% papers in the two countries. Pasteur’s quadrant comes next in the 

US (33% ), followed by Edison’s quadrant (11% ). In Japan Pasteur’s quadrant and Edison’s 

quadrants have the same share (15%) in Japan. Comparison between Figure 3.1 and 3.2 

shows that Bohr’s quadrant and Pasteur’s quadrant are significantly more important in H 

projects than in N projects. The share of Pasteur quadrant is 26% in N projects relative to 

33 % in H projects in the US, while it is 8% in N projects and 15% in H projects.   
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Figure 3.1 Distribution of the projects by a quadrant model, H projects 

 
Note1: Results weighted by field 
 

Figure 3.2  Distribution of the projects by a quadrant model, N projects 

 
Note1: Results weighted by field 

 

There are significant variations of the composition of the three quadrants by science 

field. Figure 3.3 (Figure 3.4) shows the composition for the combined sample of H and N 

projects for the US (Japan) for 9 science fields. Figure 3.3 orders the fields by the share of 

Pasteur quadrant in the US and Figure 3.4 uses the same ordering. According to Figure 3.3, 

the Bohr quadrant is the most important in 6 out of 9 fields. Bohr quadrant occupies more 

than a half of the projects in physics & space science, chemistry, computer science, and 

basic life sciences. Pasteur’s quadrant is significant across the fields: from 10% in physics & 

space science to 41% in clinical medicine & psychiatry/psychology and 30% in engineering. 

It has a higher share than Edison quadrant in all fields.  
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Figure 3.4 shows the composition of the quadrants by science fields in Japan. Bohr 

quadrant is the most important in 7 out of 9 fields. It is important not only in physics & 

space science, chemistry, computer science, and basic life sciences, but also in agricultural 

science and in environment/ecology as well. In Japan, Pasteur quadrant has a lower share 

than Edison quadrant. Its share is relatively high in material science, followed by 

engineering, clinical medicine & psychiatry/psychology and physics & space science.    

 

 Figure 3.3 Quadrants by field (%), H+N projects, US 

 
 

Figure 3.4 Quadrants by field (% ), H+N projects, Japan 
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4. Funding and knowledge sources of research in Pasteur Quadrant  

4.1 Composition of research by the affiliation of researchers 

We distinguish three main types of the affiliation of the lead researchers (corresponding 

authors): university and the other high education institutions, public research 

organizations (PRO) and private firms. Table 4.1 shows the composition of the affiliation of 

the corresponding authors in Japan and the US. In both countries 3 quarters or more of the 

corresponding authors belong to university. 16% and 11% of the researchers are affiliated 

with the public research laboratories in Japan and in the US respectively. 6.1% and 3.6% of 

them are affiliated with private firms in Japan and in the US respectively. One notable 

difference is that a sizable share of the researchers (3.6%) belong to non-profit institutions 

in the US. 

 

Table 4.1 Affiliation of the corresponding authors (H and N papers combined) 

 

  

Researchers at these three types of organizations have significantly different 

research portfolios as shown in the following Figure 4.1. In both US and Japan,   

researchers at private firms engage in the research at Pasteur and Edison quadrants much 

more frequently than those affiliated with university or PRO. At the same time, A 

researcher with all major affiliations (university, public research organizations and firms) 

engage in the research in Pasteur quadrant. 

 

 

  

JPN US
university and the other high education institutions 76.0% 79.4%
Public research organization 16.2% 10.5%
private 6.1% 3.6%
non-profit 0.5% 3.6%
other 1.1% 0.5%
unknown 0.1% 2.3%
N 2,076 2,008
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Figure 4.1   Types of research projects by organizations 

4.1a  Japan, H projects 

 

4.1b  US, H projects 

 

 

4.2  Project size  

Given that a research project in Pasteur quadrant has dual objectives, the size of such 

research could be larger than those in the other quadrants. Such project size difference 

needs to be taken into accounts in assessing the performance of the research in Pasteur 

quadrant. The following Tables 4.2 and 4.3 show the summary statistics of the investment 

size of the research project and the number of authors of the focal paper. A research in 

Pasteur quadrant tends to require a relatively larger research investment, compared with 

that in Bohr’s quadrant. As shown in the following Table 4.2 (logarithmic scale), the projects 

in Pasteur quadrant has the highest mean and median value in Japan for both H and N 

projects. In the US, however, it is larger than the research project at Bohr quadrant for H 

projects but not for N project.  

According to Table 4.3, the number of authors of the focal paper of Pasteur 
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quadrant is smaller than that of Bohr quadrant in Japan, while the opposite is the case in 

the US.  

 

Table 4.2 Project size in terms of logarithmic scale of research investment 

 

Note)  1 million Yen for Japan and 10,000 $ for US. 

 

Table 4.3 Project size (number of authors of the focal paper, university projects) 

 

 

4.3  Project funding structure  

Following Figure 4.2 shows the funding structure of the H projects at 4 quadrants. We 

recognize 5 sources (NSF_KAKEN, Competitive institutional funding, funding from  

mission_ oriented agencies, internal fund, industry fund), and the others. All major 

funding agencies fund all three types of research. It is also clear that research at Pasteur 

quadrant is significantly more funded by mission oriented funding agencies and by 

industry in both US and Japan, compared with that as Bohr quadrant. The share of funding 

JPN,H US,H
mean median p90 mean median p90

Bohr 12.3 12.2 15.4 11.9 12.1 14.4
Pasteur 13.5 13.6 15.9 12.4 12.1 15.4
Edison 12.5 12.8 15.4 12.5 12.1 15.1
Other 11.8 11.9 13.8 11.5 10.9 13.3

JPN, N US,N
mean median p90 mean median p90

Bohr 11.2 11.0 13.6 11.4 10.9 13.3
Pasteur 12.0 12.1 14.9 11.3 10.9 14.4
Edison 11.1 11.0 13.3 11.4 10.9 14.4
Other 10.4 10.6 12.6 10.5 10.9 12.8
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by mission oriented agency for Pasteur quadrant is higher than that for Edison quadrant. 

 

 

Figure 4.2.  Funding structure of each type of the projects 

a (Japan, H projects by University,%) 

 
B (US, H projects by University,%) 

 
 

 



11 
 

4.3 Knowledge sources for suggesting the research project 

Following Figure 4.3 shows the frequency of 11 knowledge sources in suggesting the 

idea for the research projects to an very important degree for three quadrants. According 

to Figure 4.3 a for Japan (H projects), knowledge sources enhancing diversity or 

heterogeneity of knowledge base for a project such as researchers with different skills 

and researchers with different academic disciplines are important for suggesting a 

Pasteur quadrant research. In addition, a university industry collaboration partner 

(industry partner for a university project) is also frequently important for suggesting a 

Pasteur quadrant research more than that for Bohr quadrant research. In the case of US, 

the differences are not clear, but industry partner is important for suggesting a Pasteur 

quadrant research more than that for Bohr quadrant research, as in Japan. The difference 

between the US and Japan may come from high researcher mobility in the US. 

 

Figure 4.3 Important knowledge sources for suggesting the research project,  

a.  JP, H projects by university 

 
 

 

  



12 
 

b.  US, H projects by University 

 

 

5. Is research in Pasteur Quadrant productive for science and for technology?  

The research in Pasteur Quadrant serves the two objectives: pursuing the fundamental 

understanding and making a bridge to solving a real world problem. One of the most 

important research questions is whether pursuing both promotes productive research for 

both or either objective. This section assesses the performance of Pasteur Quadrant 

research with that at Bohr Quadrant for scientific output and that at Edison Quadrant for 

technological output.  

There may be economy of scope or synergies of pursuing the two objectives. For 

an example, use may inspire research on the fundamental issues from a new angle. A 

Pasteur's Quadrant research may provide an effective bridge between pure basic research 

and application. On the other hand, there may be diseconomy of scope. A project 

pursuing the two objectives may result in ineffective research for both objectives. For an 

example, a Pasteur's Quadrant research may allow a premature applied research for 

commercialization in the fields which still requires the progress of pure basic research. A 

funding agency emphasizing the commercialization of the research may nevertheless 

allow the implementation of such research.  

We estimate the following model with science and technology performance as 

dependent variables, using OLS with robust standard error. The dependent variables are 

the indicator of whether the focal paper belongs to the top 10% paper or not (ℎ ), 
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the level of the cumulative forward citations of the focal paper measured at the end of 

2015, the number of published papers generated from the project by the time of the 

survey for science output. As for technology output, we use the number of domestic 

patent applications based on the discoveries in the project and the dummy indicating 

either license or assignment of the patents (or patent applications). The central 

explanatory variables are the three dummies representing the three quadrants (the base 

is the others). For an example, the  is set to 1 if both of the objectives were very 

important for the project i and to 0 otherwise.  represents the basic inputs to the 

project ( the number of authors of the focal paper, the total man months used for the 

project, the size of the research investment and the duration of the research project). The 

equation also has the control variables, including the publication year of the focal paper 

and the category of the 10 science fields:  

   = + ℎ + + + +    (1) 
Since a high quality project is more likely to have access to the human and 

monetary resources for implementing the project and the project size tends to be larger 

when the project is at applied research stage than at basic research stage, the input 

variables are partially endogenous to the type of the project. Thus, we use both the 

specification without research inputs and that with them. The assessment focus on 

university projects, i.e. those projects for which the corresponding author belongs to a 

university. 

 

5.1 Scientific performance 

We use the forward citations of the focal paper and the number of publications as our 

basic measure of scientific performance of the project. We complement our citation 

measures by indicators from our survey on the reasons of high citations, in order to 

deepen our understanding of why a research at Pasteur's Quadrant tends to receive high 

level of forward citations. The benchmark of our assessment of the science performance 

of the Pasteur research is research projects at Bohr quadrant. 

 The following Table 5.1 provides the basic estimation results for scientific 

performance of each quadrant from our surveys. According to Model (1) and (4), in both 

the US and Japan, a research at Pasteur's Quadrant is most likely to generate a top 1% 

paper among the quadrants. With the other quadrant as the base, the likelihood that the 

focal paper is H paper (top 1%) rather than N paper is 20% higher for Pasteur, 13% 

higher for Bohr and 8.4 % higher for Edison in Japan. The corresponding likelihood in 

the US are 15% for Pasteur and 11% for Bohr and 1% for Edison. Thus, a research at 

Pasteur quadrant is significantly more likely to produce top 1% paper than a research at 



14 
 

Bohr quadrant.  

 

Table 5.1  Science performance (1) by Quadrant (Citedness of the focal paper,  

university projects) 

 
Note.  We control for 10 technology fields and publication years. 

 

 The focal paper from Pasteur quadrant research is as highly cited as that from a 

research in Bohr quadrant, when we use the logarithm of the number of forward 

citations up to 2015. As Model (2) and (5) suggest, the coefficient of Pasteur is larger than 

that of Bohr in both the US and Japan, although the difference is not statistically 

significant, and significantly larger than that of Edison.  

 An important part of good scientific performance of Pasteur quadrant research 

may be the large scale in terms of the size of the authors. As we observed in section 5, the 

number of authors for Pasteur quadrant research is larger than that of a Bohr quadrant 

research in the US. Taking into the number of the authors reduces the difference of the 

coefficients between Pasteur quadrant research and Bohr quadrant research in Japan and 

reverses the ranking in the US, as shown in Model (3) and (6), although the difference is 

not significant.  

 Our survey in Japan asked why the top 1% paper has received high citations by 

asking the respondent to identify the importance of the 14 potential reasons. Following 

Figure 5-1 gives us a summary picture of the 10 reasons most frequently given by the 

respondents (The reasons are sorted by the rankings of the frequencies cited by the 

researchers in Pasture quadrant). The vertical axis measures the frequency of each reason 

being very important for high citations. The researchers in Pasteur quadrant give the first 

6 reasons much more frequently than those in Bohr or in Edison quadrants: novelty of 
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results, spillover to researches in related areas, valuable data generated, topical theme, 

interdisciplinary research, and novelty of method. The following use related reasons are 

cited as frequently as those in Edison quadrant: potential of technological applications 

and solution of societal problem. Researchers in the three quadrants appreciate 

publications in prestigious journal as a reason of high citations to a similar degree but the 

researchers in Pasteur quadrant point more frequently “being cited by renowned 

researchers” as a reason of high citations. The results clearly suggest that the Pasteur 

quadrant did generate good sciences, simultaneously accompanied with strong 

implications on technological applications. 

 

Figure 5-1  Reasons for high citedness (Japan)) 

 
 Note.   N= around 560 

 

The second measure of the scientific performance is the number of the 

publications in the refereed journals from the project. Table 5.2 shows the estimation 

results, with or without the control of the project size. In this estimation we control for 

the source of the observations (H project vs. N project), in particular, the potential 

difference of the means. According to Model (1) and (3), a research in the Pasteur's 

Quadrant is by far the most prolific in both the US and Japan (the difference of the 
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coefficient between Pasteur and Bohr is 0. 43 in Japan and 0.22 in the US). Pasteur's 

Quadrant has the highest number of the papers, followed by that of Bohr and then by 

Edison’s quadrant in Japan, although the coefficient size gap significantly gets narrowed. 

Even controlling for project size, Pasteur's quadrant has the highest number of the papers 

in Japan, especially relative to Edison quadrant. All four quadrants have a similar 

number of papers in the US, once we control for the project size, although the Pasteur 

quadrant research remain most prolific.  

All three measures of the project size (man months, budget size and duration) are 

significant, except for man-months in Japan. The size elasticity is around 0.74 in Japan 

and 0.59 in the US. Given that the project size is significantly endogenous to the project 

type (a high quality project is more likely to have access to the human and monetary 

resources for implementing the project and the project size tends to be larger when the 

project is at applied research stage than at basic research stage), Model (3) and (6) may 

underestimate the coefficient of Pasteur and Edison quadrants.   

 

Table 5.2  Science performance (2) by Quadrant (Number of papers(English) from the 

project,  university projects) 

 
Note. 10 technology fields and publication years are controlled. 
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5.2 Technological performance 

The second question on the performance is whether a research project at Pasteur quadrant 

is technologically productive. The base of the comparison is that at Edison quadrant. We 

use two measures: the number of patent applications and licensing and/or assignment, both 

based on the discoveries from the project. Specifically, we use the logarithm of 1+the 

number of domestic patent applications, so that it takes 0 if the project generates no patent 

application.   

According to the estimation results reported in Table 5.2, the research at Pasteur 

quadrant generated on average a larger number of domestic patent applications than that 

from Edison quadrant, even controlling for research inputs, both in Japan and in the US. 

The difference in favor of Pasteur quadrant is very large in Japan: 0.335 without controlling 

for the project size and 0.232 with the controls in Japan. The corresponding numbers for the 

US are 0.013 and 0.013. The differences across quadrants are much smaller for the US. The 

estimation results also show that the number of patent applications is significantly 

associated with project size: with research budget size in both countries and with project 

man months in the US. 

 The next measure is whether any patent from the project is licensed or assigned to 

the industry. Licensing or assignment is one of the major channels through which the 

discoveries in the university are transferred to the industry. As reported in Table 5.4 (Model 

(1) and (4)), the research output from Pasteur quadrant is significantly more licensed or 

assigned than that from Edison quadrant in Japan, while the difference is not significant in 

the US. Model (2) and (5) controls for the project size but no significant impact on the 

difference between Pasteur and Edison exists from such control. Model (3) and (6) 

introduces the patent application dummy and the variable measuring the domestic patent 

applications. Thus, these models assess the quality of the patents in terms of probability of 

license and/or assignment given the number of patent applications. Model (3) and (6) 

suggests that no significant difference exists between Pasteur and Edison quadrants, 

although the license/assignment probability for Pasteur quadrant is higher in Japan and 

lower in the US. Thus, we can conclude that the technological performance of the research 

at Pasteur quadrant is as high as that from Edison quadrant. 
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Table 5.3 Technological performance (1) (Number of domestic patent applications, 

university project , OLS) 

 
 

Table 5.4 Technological performance (2) (licensed or assigned  to the industry , 

university project, Linear probability model 
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6. Sources of synergy of the research at Pasteur’s quadrant 

Our findings suggest that Pasteur's Quadrant research is productive both for advancing 

science and for advancing technology. We explore the reasons, focusing on the combination 

of knowledge and expertise between university and industry as well as funding structure. 

We augment our estimation models by introducing the following variables capturing these 

influences.  

We use collaborative research between university and industry and idea 

suggestion from industry as the measures by a university principal investigator to combine 

knowledge and expertise between university and industry. Collaborative research between 

university and industry may enhance patenting performance, given that a firm has a 

stronger capability for patenting as well as more complementary assets for profiting from 

patenting. We use the coauthoring dummy (author_ind_d) as a measure of university and 

industry collaboration. The next industry contribution is an industry suggestion of the idea 

for the research project. We observed earlier that industry partner was often an important 

contributor for suggesting a Pasteur quadrant research in both the US and Japan. We use an 

indicator (concpt_ind_acd_d), which shows that industry was a very important knowledge 

source suggesting the project. The second channel of influence is the existence of industry 

funding and the funding from a mission oriented agency, both of which will seek the 

commercial application of the discovery. They could affect the performance by influencing 

the project selection by a researcher as well as its implementation such as high patenting 

propensity. We use the dummies (fund_ind_d and  fund_mission_d) indicating whether the 

main source of the funding is either industry or a mission oriented funding agency (75% or 

more share). The mean of these dummies are shown in Table 7.1 for university H projects in 

Japan and in the US.  
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Table 6.1 Coauthoring with an industry expert, suggestion for the idea of the project 

from industry, and funding structure, university H projects 

 
  

Table 6.2 shows the estimation results on how science performance varies with 

coauthoring with industry, idea suggestion from industry and funding structure. The 

dependent variables are the forward citations of the focal paper and the reasons given by 

the authors for high level of citedness. Model (2) and (6) suggests that coauthoring with an 

industry researcher has a significantly negative coefficient for Japan and a negative but 

insignificant coefficient in the US. Idea suggestions from an industry have positive 

coefficients in both countries but not significant. Industry funding have negative 

coefficients in both countries but not significant. 

 Funding by a mission oriented agency, however, is associated with significantly 

good performance of the focal paper in both countries: 46% more citations in Japan and 

21 % more citations in the US. This result suggests that the mission oriented funding 

agency does not influence negatively the science performance of the supported project, 

contrary to the concern expressed by earlier literature. At the same time, the results from 

Model (3) to (5) show that there exist no additional explanatory of the mission oriented 

funding agency dummy for the contribution of research novelty, research spillover to 

related areas and potential technological applications in accounting for high level of 

forward citations. These seem to suggest that the mission oriented agency does not 

significantly affect nature of the research project through its project selection or through its 
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funding conditionalities.  

 The above results show that coauthoring with industry, idea suggestion from 

industry and funding structure (funding from industry and from mission oriented agency). 

cannot explain the performance of the Pasteur quadrant. This suggests that the source of 

the performance is intrinsic: the existence of a good research opportunity in such quadrant.  

 

Table 6.2  How science performance varies with coauthoring with industry, idea 

suggestion from industry and funding, University projects  

 
 

Table 6.3 shows the estimation results on how patenting and commercialization 

performance varies with coauthoring with industry, idea suggestion from industry and 

funding structure. There exist significant difference between the US and Japan as for 

patenting performance (Model (1) and (2) for Japan and Model (5)and (6) for US). As 

shown in Model (2) and (6), co-authorship, the suggestion from industry for the project and 

funding from the mission oriented funding agency are significantly associated with more 

patent applications in Japan. As a result, the difference between the Pasteur and Edison 

quadrants declines from around 0.18 to 0.11. In the US, however, these variables are not 

significant at all. As for licensing/assignment performance, the funding dummy is positive 

and significant ( around 19 % increase associated with a 75 % or more funding by industry) 

in Japan, while the idea suggestion dummy is positive and significant in the US. However, 
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these coefficients are small so that the additions of these variables do not much affect the 

coefficients of the quadrants.         

 

Table 6.3  How patenting and commercialization performance varies with coauthoring 

with industry, idea suggestion from industry and funding, University projects 
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7. Conclusions 

While a scientific research at a Pasteur’s quadrant is considered to be an important 

contributor to the advancement of science and technology, the evidence is very scarce. 

The first objective of this paper is to provide perhaps the first comprehensive evidence 

on the basic characteristics of Pasteur quadrant research and its performance , based on 

large scale surveys over US and Japanese scientists. This paper defined the Pasteur 

quadrant research as a research for which both “Pursuit of fundamental 

principles/understandings” and “Solving specific issues in real life“ are very important 

motivations.  

We find that Pasteur quadrant is a significant source of the research papers across 

most scientific fields, especially for highly cited papers, in the two countries. A researcher 

with all major affiliations (university, public research organizations and firms) engage in 

such research. Moreover, all major funding agencies, including the agency primarily 

supporting basic research, fund this type of research. At the same time, compared with 

research at Bohr quadrant, research in Pasteur quadrant is more funded by mission 

oriented agencies and industry. A Pasteur quadrant research in university is often 

suggested by researchers with different skills, researchers with different academic 

disciplines and industry experts in Japan. 

With respect to university projects, , which accounts for 3 quarters of the 

research papers, research in Pasteur quadrant generates a highly cited paper as 

frequently as that at Bohr quadrant. Our survey results (available only for Japanese 

survey) show that such reasons as novelty of results, spillover to researches in related 

areas and valuable data generated are more frequently cited for Pasteur quadrant 

research than for the others, as to why the paper is highly cited. In addition, research in 

Pasteur quadrant generates the largest number of published papers from the project. 

Such holds true in Japan, even controlling for the project size. The research at Pasteur 

quadrant also generated a larger number of domestic patent applications than that from 

Edison quadrant, even controlling for research inputs, in both countries. There is no 

significant difference exists between Pasteur and Edison quadrants in the 

license/assignment probability.  

  We also explored the reasons of why the research at Pasteur quadrant is 

productive for advancing both science and technology, by assessing how science and 

technology performance varies with coauthoring with industry, idea suggestion from 

industry and funding structure (funding from industry and from mission oriented 

agency). We find that funding by a mission oriented agency is associated significantly 

with high citations of the focal paper, and industry coauthoring is associated with more 
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patenting but negatively with citations of the focal paper in Japan. However, these 

variables cannot explain the performance, suggesting that the source of the performance 

is intrinsic: the existence of a good research opportunity in such quadrant, although 

further study is warranted.  

 Our research suggests has several implications. First, we can argue that the 

current definition of basic research in Frascati manual is too narrow by excluding use 

inspired basic research, given that Pasteur quadrant accounts for an important share of 

research, in university, public research organizations and industry in both US and Japan. 

Second, a high research performance of Pasteur quadrant suggests that having two 

objectives in a research project does not inevitably cause low performance. It would 

depend on the details of project selection and implementation. Once well managed, such 

research will help open new frontiers by combining knowledge and expertise across 

organizational and sectoral boundaries. At the same time, it is also important to note that 

Pasteur quadrant does not dominate Bohr quadrant but they are complements in 

advancing science and technology. 
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