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Abstract: The alleged changing nature of scientific knowledge production has lead to 
a proliferation of different concepts. Most influential has been the distinction between 
traditional university knowledge production (mode 1) and an emerging ‘distributed’ 
mode of knowledge production (mode 2). The various claims regarding the nature of 
mode 2 knowledge production have not been analyzed empirically in any systematic 
manner so far. We argue that empirical research is hampered by the lack of a common 
analytical and theoretical framework. We propose an analytical framework for 
theorizing and empirical research using the proximity concept. The framework allows 
to (i) conceptualize distributed knowledge production in five distinct dimensions 
(cognitive, organizational, social, institutional, geographical), (ii) to combine theories 
regarding each dimension into a single analytical and empirical framework, (iii) to 
distinguish the ideal-type form of Mode 2 knowledge production from approximate 
forms of Mode 2 knowledge production and (iv) to assess the relative performance of 
different research systems. 
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1. Introduction 
 

‘Modernization’ has long been understood as a process of functional differentiation, in which 

society evolved towards a set of semi-autonomous subsystems (science, economy, politics, 

health, law, etc.) each with its own core institutions (university, industry, government, 

hospital, courts, etc.). Regarding the position of science in society, this view was consonant 

with the post-war ideology of pursuing research for research’s sake and the university as an 

“ivory tower” claiming the monopoly on scientific knowledge production in society. 

 

With the publication of The New Production of Knowledge by Gibbons et al. (1994), a lively 

debate started on alleged changes in the system of knowledge production. The traditional 

university mode of knowledge production, termed “Mode 1”, is supplemented by a rapidly 

growing new mode of knowledge production, termed “Mode 2”. In their review, Hessels and 

Van Lente (2008, p. 740) summarized the main argument of the book by Gibbons and 

colleagues as follows: 
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“The book sketches the emergence of a research system that is highly interactive 

and ‘socially distributed’. The basic argument is that, while knowledge 

production used to be located primarily in scientific institutions and structured by 

scientific disciplines, its locations, practices and principles are now much more 

heterogeneous. Mode 2 knowledge is produced ‘in the context of application’ by 

so-called transdisciplinary collaborations. Moreover, scientists are more 

reflexive and they operate according to different quality criteria when compared 

with the traditional disciplinary mode. The new mode of knowledge production 

has been coined ‘Mode 2’, and it is not believed to replace Mode 1, but to 

supplement it.” 

 

The claim made by Gibbons et al. (1994) has been contested on many grounds. We will not 

repeat all arguments and critiques, but rather focus on two particular critiques highlighted by 

Hessels and Van Lente (2008, pp. 752-756): the lack of coherence of the Mode 2 concept and 

the poor empirical basis for the Mode 2 concept. 

 

The lack of coherence stems from the definition of Mode 2 knowledge production as a 

practice of knowledge production that can be characterized by five different dimensions 

(Table 1). This list provides a very clear definition of Mode 2 and a clear distinction between 

Mode 1 and Mode 2 knowledge production. At the same time, the list of characteristics poses 

two immediate problems. First, how should knowledge production be characterized that meets 

some but not all characteristics of Mode 2 knowledge production? Should we speak of 

‘Mode-two-ness’ using a scale ranging from zero to five? Second, it is not clear that the five 

dimensions have any coherence, that is, on what theoretical basis one should expect that the 

five characteristics of Mode 2 knowledge production would typically co-occur. 

 

The poor empirical basis of the Mode 2 concept, as discussed by Hessels and Van Lente 

(2008), concern the claim that is a marginal phenomenon representative for only a small 

subset of scientific research, and the claim that from a long-term historical perspective, that 

Mode 2 is not really a new mode of knowledge production. These critiques may well be valid, 

but – as for the proponents of Mode 2 – these critical claims have not been substantiated by 

systematic empirical research. Furthermore, concerning coherence, empirical evidence is 

lacking that the five characteristics of Mode 2 knowledge production typically co-occur in 

current practices of knowledge production. On the contrary, the only systematic empirical 

study on Mode 2 knowledge production suggests that only some of the aspects headed under 

Mode 2 gain importance (Hicks and Katz 1996) and substantial heterogeneity exists across 

disciplines that have been characterized as Mode 2 (Heimeriks et al. 2008). 

 

We argue that the lack of systematic empirical research lies in the lack of operational concepts 

that capture the various characteristics of Mode 2, the result of which is a lack of 
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methodological standardization and empirical understanding regarding Mode 2 knowledge 

production. We believe that, ultimately, operational difficulties are rooted in the a-theoretical 

notion of the Mode 2 concept. Related, the proliferation of alternative concepts that aim to 

capture the changing nature of scientific knowledge production – such as finalization science 

(Böhme et al. 1976; Weingart 1997), innovation systems (Freeman 1987; Lundvall 1988), 

research systems in transition (Cozzens et al. 1990), network society (Castells 1996), the 

triple helix concept (Leydesdorff and Etzkowitz 1996; Etzkowitz and Leydesdorff 2000), post 

modern research system (Rip and Van der Meulen 1996), academic capitalism (Slaughter and 

Leslie 1997), Pasteur’s quadrant (Stokes 1997), open innovation (Chesbrough 2003), logics of 

interdiscplinarity (Barry et al. 2008) and search regimes (Bonaccorsi 2008)– further 

complicates a cumulative theoretical and empirical understanding. We believe that the current 

debate about Mode 2 knowledge production – and concepts similar to it – would benefit from 

an analytically and theoretically grounded framework to analyze the changes in knowledge 

production across different time-scales and across different research systems. 

 

What is central to the Mode 2 concept, and common to all other aforementioned concepts, is 

that all emphasize that scientific knowledge production is becoming more interactive in that 

an increasing number of actors are involved in the production and dissemination of scientific 

knowledge claims. Theoretical and empirical coherence can be achieved when the unit of 

analysis is taken as a set of interacting actors co-producing knowledge claims. As a first 

approximation, this trend is visible in the increase in the number of authors listed on 

publications, which is persistent across time and different disciplines (Wuchty et al. 2007). 

Yet, the unit of analysis as just described can be taken to be more general than co-authorship, 

as to include alternative modes of interaction such as informal collaboration, citation, 

mobility, conference attendance, public debate, teaching, and innovation.  

 

In this short essay, we will not summaries the various (legitimate) critiques on the Mode 2 nor 

will we discuss the various alternative concepts that have been proposed. Such a critical 

discussion has recently been provided already (Hessels and Van Lente 2008). Rather, we 

propose to reformulate the concept of Mode 2 knowledge production analytically as a mode 

of distributed knowledge production, where we operationalize the notion of distribution in 

five proximity dimensions that only partially overlap with the five characteristics introduced 

by Gibbons et al. (1994). Two actors engaged in interactive knowledge production can then 

be positioned along each dimension as being more or less proximate, where proximity adds to 

mode-one-ness and its opposite (distance) to mode-two-ness. We thus propose a means to 

operationalize the mode 2 concept for empirical research in both analytically and theoretically 

coherent terms. 

 

The dimensions we discern are taken from Boschma (2005) who developed a proximity 

framework to analyze innovation processes. These concern cognitive, organizational, social, 

institutional and geographical proximity. In short, cognitive proximity indicates the extent to 
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which two actors share the same knowledge base; organizational proximity the extent to 

which two actors operate under common hierarchical control, social proximity the extent to of 

two actors are socially tied, institutional proximity the extent to which two actors operate 

under the same institutional framework, and geographical proximity the physical distance (or 

travel time) separating two actors. As we will argue, these five dimensions summarize the 

larger part of the concepts that have been proliferating to capture the changing nature of 

scientific knowledge production during the past 25 years or so. 

 

The framework allows (i) conceptualize distributed knowledge production in five distinct 

dimensions (cognitive, organizational, social, institutional, geographical), (ii) to combine 

theories regarding each dimension into a single analytical and empirical framework, (iii) to 

distinguish the ideal-type form of Mode 2 knowledge production from approximate forms of 

Mode 2 knowledge production and (iv) to assess the relative performance of different research 

systems. We hope the framework will advance future research on distributed knowledge 

production into empirical directions. 

 

2. Proximity 
 
If anything characterized the change in scientific knowledge production over the past century, 

it has been its increasing distributed nature. This trend was noted already by Price (1963) 

reading from the increasing number of authors of scientific papers. He described this trend at 

the time as a transformation from ‘little science to big science’. Since then, the number of 

authors per paper has steadily increased with the mean number of authors per paper currently 

exceeding 3.5 in science and engineering and 2.0 in social sciences (Wuchty et al. 2007).1 The 

secular trend in increased levels of collaboration is accompanied by an increase in the share of 

university-industry-government relations (Hicks and Katz 1996; Adams et al. 2005) and 

increasing internationalization (Adams et al. 2005; Frenken et al. 2009). 

 

Interaction patterns between actors engage in scientific knowledge production can be 

extracted from co-authorship data, or any other relational data such as grant data, 

acknowledgements, conference attendance, email exchange, et cetera. Such data allow for a 

systematic statistical analysis of the structure and evolution of research collaboration. To 

explain the pattern of interaction, the proximity approach is useful as it emerged from 

research in innovation networks (Rallet 1993; Rallet and Torre 1999). The proximity concept 

can be applied to interaction in research using the same five dimensions as distinguished in 

innovation networks: cognitive, organizational, social, institutional and geographical 

proximity (Boschma 2005). For each proximity dimension, it holds that the more proximate 

two actors are, the more likely they will engage in collaborative knowledge production. 

 
                                                
1 In humanities, by contrast, this trend is rather weak (Wuchty et al. 2007). 
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Cognitive proximity 
The effective transfer of knowledge in research collaboration requires absorptive capacity to 

identify, interpret and exploit the new knowledge (Cohen and Levinthal 1990; Nooteboom 

1999). For this reason, the capacity of actors to exchange and combine they knowledge 

requires cognitive proximity. That is, their cognitive base should be close enough to the new 

knowledge in order to communicate, understand and process it successfully. The importance 

of cognitive proximity is evident from the disciplinary character of most scientific research, 

publishing and teaching. 

 

Organizational proximity 
Organizational proximity has been defined as the extent to which networks occur within the 

context of an organizational arrangement (Boschma 2005). Typically, organizational 

proximity thus refers to the extent to which any two actors are under a common hierarchical 

control. Historically, universities have emerged as the prime organizational vehicle to 

facilitate interaction between actors, where hierarchy is typically delegated to a primus inter 

paris. As for cognitive proximity, organizational proximity is believed to be beneficial for 

establishing research networks, because they reduce uncertainty and opportunism in 

collaboration projects through collegiality. 

 

Social proximity 
The notion of social proximity has its roots in the embeddedness literature (Granovetter, 

1985). This literature indicates that human interactions are always embedded in a social 

context and that, in turn, social relations affect outcomes of interactions. In the context of 

science, social proximity may refer to the extent that two actors have established a friendly 

relation in the past (in previous projects, being colleagues, former classmates, or otherwise). 

As for organizational proximity, social proximity reduces the uncertainty and opportunism in 

collaboration, as a-social behavior will lead to reputational loss within a person’s social 

network (Dasgupta and David 1994). 

 

Institutional proximity 
Whereas social proximity is defined in terms of socially embedded relations between agents at 

the micro-level, institutional proximity is associated with institutions at the macro-level. Both 

formal and informal institutions structure behavior by providing particular incentives. In 

scientific knowledge production, universities, industries, governments, hospitals, NGOs all 

operate under different institutional regimes, giving rise to incentive incompatibility problems 

(David and Dasgupta 1994). Collaboration thus benefits from institutional proximity as it 

reduces uncertainty and opportunism. Yet, interactions between universities and organizations 

outside academia are necessary to sustain the financial resources and social legitimacy for the 

relative independence of universities. 
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Geographical proximity 
The final dimension to be distinguished is geographical proximity. There is a strong claim that 

geographical proximity is a prime mover of network formation despite globalization, 

implying that a great deal of scientific interactions still take place between actors that are 

geographically proximate (Katz 1994; Hoekman et al. 2009). Geographical proximity is 

beneficial for scientific research as effective learning requires face-to-face interaction to 

transfer tacit knowledge (Collins 1985). Such interaction is easier (and cheaper) to organize 

when agents are co-located in space. Once having defined the four other forms of proximity, 

geographical proximity can be defined in a restricted manner as the physical distance between 

actors in absolute (e.g. miles) or relative terms (e.g. travel time) (Boschma, 2005).2 For 

analytical purposes, it is essential to define geographical proximity in such a restricted 

manner, and to isolate it from the other dimensions of proximity. 

 

As proximity is an analytical concept, it offers many advantages in theoretical and empirical 

work explaining the (spatial) structure of networks. 

 

First, by incorporating multiple proximity dimensions in an explanatory framework, one can 

test what forms of proximity are determining the formation of networks. If one includes only 

one proximity dimension in the analysis, one may typically find that this dimension has a 

strong explanatory power. However, due to the positive correlation between proximities, one 

can only assess the effect of a dimension if other dimensions are controlled for (Frenken et al. 

2009). 

 

Second, one can extend the list of relevant proximity dimensions from Boschma’s (2005) five 

dimensions to any number of dimensions without changing the meaning of each dimension. 

For example, linguistic or ethnic proximity can be introduced. Thus, the proximity dimensions 

are analytically orthogonal even though many dimensions of proximity may empirically turn 

out to be positively correlated (as proximity in one dimension tends to go hand in hand with 

proximity along another dimension).  

 

Third, the analytical nature of proximity concept allows one to understand the interplay 

between different dimensions. In particular, one can expect proximity dimensions in research 

collaboration to be substitutes rather than complements. That is to say, to establish a 

(successful) relation, one is in need of proximity in at least one dimension to manage the 

uncertainty involved. Being proximate in a second dimension, then, adds relatively little to the 

probability a link is formed. For example, a high cognitive proximity may be sufficient to 

enter into a collaborative project, even if two people are distant organizationally (e.g., have 

different employers), socially (e.g., never met before), institutionally (e.g., one working for 

                                                
2 Some prefer to speak of physical proximity in this context. 
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academia and the other for industry) and geographically (e.g., one working in Europe and 

another in Japan).3 

 

 
3. From proximity to “mode 2” knowledge production 
 
Following the proximity concept, the distinction between Mode 1 and Mode 2 knowledge 

production can now be made analytically. Mode 1 stands for scientific knowledge production 

in which actors are distributed, yet proximate, while Mode 2 knowledge production stands for 

distributed knowledge production processes, in which actors are distant. The proposed 

definition of Mode 1 coincides with the ivory tower image of university knowledge 

production, which is said to be disciplinary (cognitive proximity), within university 

departments (organizational proximity), in personal networks (social proximity), under a strict 

set of academic norms (institutional proximity) and co-present within the walls of the 

laboratory site (geographical proximity). Mode 2, by contrast, is characterized by Gibbons et 

al. (1994) as transdisciplinary (cognitive distance), cross-organizational (organizational 

distance), in temporary and open networks (social distance), with various, possibly 

conflicting, goals (institutional distance), and crossing national borders (geographical 

distance). This re-formulation of Mode 2 seems close to Gibbons et al. (1994, p. 34) own 

summary of the trend towards Mode 2 knowledge production in research collaboration: 

 

“not only is the average number of authors per paper increasing, but much more 

significantly, so are the diversity of specialisms and disciplines involved in the 

writing of a single paper and the range of institutions and organizations from 

which the authors originate. In addition, the geographical distribution of these 

institutions continue to broaden. In mode 2, not only are more actors involved in 

the genesis of knowledge, but they remain socially distributed.” 

  

A further ‘translation’ of the Mode 2 concept into the proximity framework is provided by 

table 2. For each of the proximity dimensions, quotes from Gibbons et al. (1994) could be 

found that express the nature of Mode 2 knowledge production as collaborative research 

between distant actors.  

 

The framework also allows depicting the differences between the Mode 2 concept on the one 

hand and the various alternative terms proposed on the other hand. Following the proximity 

framework, Mode 2 can be considered to be primarily, but not exclusively, a thesis about 

institutional and organizational distance, as explicit attention is given to cognitive, social and 

                                                
3 For example, an econometric study by Ponds et al. (2007) found that university-industry-government 
collaboration take place relatively often at regional levels. Here, geographical proximity compensates for the 
lack of institutional proximity in university-industry-government collaboration. 
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geographical dimensions as well. In contrast, the other concepts – finalization science, 

innovation systems, research systems in transition, network society, the triple helix concept, 

post modern research system, academic capitalism, Pasteur’s quadrant, open innovation, 

logics of interdisciplinarity and search regimes – focus only a subset of the five proximity 

dimensions (cf. Hessels and van Lente 2008, p. 744). Put differently, the Mode 2 concept 

broadened the debate about the changing nature of scientific knowledge production to include, 

apart from the often-noted increased importance of cross-institutional and cross-

organizational collaboration, the trend towards transdisciplinarity, flexible social networks, 

and globalization. 

 

The main advantage of conceptualizing the change in the science system as one from 

collaborative knowledge production among proximate actors (Mode 1) to collaborative 

knowledge production among distant actors (mode 2) holds that each single research project 

can be characterized as a coordinate in five-dimensional space using only the information on 

the actors involved. What is required is to operationalize the cognitive, organizational, 

institutional, social and geographical attributes of each actor such that their mutual distance 

can be established in five-dimensional space. This renders the empirical operationalization of 

the Mode 2 concept straightforward (obviously at the expense of the richness of the 

qualitative descriptions put forward by Gibbons and colleagues). Using this framework, the 

claim that Mode 2 is only a non-representative marginal phenomenon in science can be 

assessed empirically. Similarly, the claim that Mode 2 is not a new mode of scientific 

knowledge production if one takes a long-term historical view can also be tested.4 

 

The central idea underlying the proximity framework that proximity dimensions are 

substitutes rather than complements, implies that the supposed coherence of Mode 2 

knowledge production is ill-founded. Rather than expecting that actors are typically distant in 

all five proximity dimensions, as a coherent Mode 2 concept would imply, we expect that 

Mode 2 knowledge production is typically ‘organized’ using proximiate relations along one 

dimension. Following this, one can then distinguish between varieties of Mode 2 knowledge 

production by considering Mode 2 knowledge production as collaborative knowledge 

production among actors who are distant at least four dimensions while being possibly 

proximate along one dimension. The reason for enlarging the definition of Mode 2 knowledge 

production in this manner is that a stricter definition of Mode 2 as collaborative knowledge 

production among actors who are proximate in all five dimensions would empirically 

                                                
4 From a survey by Frenken et al. (2009), it is clear that each of the five proximity dimensions has been 
operationalized already in bibliometric research on scientific interaction (co-publications, citation. Mobility, 
conference attendance) . Only few, however, have adopted a multivariate research design, let alone a design in 
which all five dimensions have been taken into account. What has also been lacking in bibliometric research so 
far is a long-term perspective, which has made it impossible so far to validate the claim that Mode 2 knowledge 
production is ‘new’ in the sense that the (alleged) low levels of proximity today are unprecedented in the history 
of science. The proximity framework can be useful for historical bibliometric research. 
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probably yield an almost empty set. That is to say, one can expect that in the ‘new’ mode of 

knowledge production, actors are typically proximate in one dimension as to manage the 

inherent uncertainty, opportunism and complexity. In this way, one can distinguish, apart 

from Mode 2 in optima forma between another five forms of mode 2 knowledge production. 

Following the five proximity dimensions one can then distinguish between: 

 

- “disciplinary Mode 2” (cognitive proximity), where Mode 2 research is carried out 

within the boundaries of a particular field or discipline 

 

- “organizational Mode 2” (organizational proximity), where Mode 2 research is carried 

out within the boundaries of a particular dedicated organization 

 

- “socially networked Mode 2” (social proximity), where Mode 2 research is carried out 

by a set of actors with strong social ties built up in the past 

 

- “institutionalized Mode 2” (institutional proximity), where Mode 2 research is carried 

with clear Mode 2 objectives applicable to all actors involved 

 

- “regional Mode 2” (geographical proximity), where Mode 2 research is carried out 

within the boundaries of a region or national viz. “regional system of innovation” or 

“national system of innovation” 

 

The ideal-type mode 2 knowledge production and its varieties are represented schematically 

in Figure 1. In the same figure, Mode 1 is represented in its ideal-typical form and in its 

empirical varieties. Note here, however, that whereas we expect on theoretical grounds that 

the ideal-type Mode 2 knowledge production to be empirically very rare, we expect -type 

Mode 1 knowledge production to be very common as it coincides with the traditional 

laboratory model of university research. Indeed, a large part of knowledge production is 

disciplinary (cognitive proximity), taking place within university departments (organizational 

proximity), in personal networks (social proximity), under academic norms (institutional 

proximity) and co-present within the walls of the laboratory site (geographical proximity). 

 

 

4. Comparative analysis 
 

A large part of research into the changing nature of scientific knowledge production lies in 

comparative analysis. Comparative analysis can be through time, examining different epochs 

in science, or cross-sectional comparing knowledge production across particular units. The 

first type of comparative analysis follows directly from a proximity framework. Using data on 

different time periods, one can analyze whether actors, on average, have become more or less 

proximate along each of the dimensions. In this analysis, the science system as a whole can be 
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taken as the unit of analysis, e.g., the set of collaborations between all actors in the global 

research system. 

 

The second type of comparative analysis is less straightforward as the units or ‘research 

systems’ to compare need to be established before any comparison can be done. Using the 

five proximity dimensions, comparative analysis can be done by fixing one particular 

dimension as to see how actors differ along the other four dimensions. In essence, what is 

done is to classify each actor in a research system along one dimension and then to analyze 

how the interaction patterns of actors can be explained in other dimensions. Let us go through 

each of the proximity dimensions again. 

 

The cognitive dimension can be used to classify each actor in a particular discipline (or 

possibly more than one discipline). Then, the collaboration patterns within each discipline can 

be compared in terms of the extent to which collaborating actors are proximate or distant in 

the other four dimensions. A further distinction can be made between within-discipline 

knowledge production and between-discipline knowledge production. In this way, one can 

assess to what extent modes of knowledge production differ across disciplines.  

 

The other four dimensions can be treated in the same manner. Along the organizational 

dimension actors can be classified as being employee of one (or possibly more) 

organization(s). For each organization, then, one can compare the collaborative modes of 

knowledge production taking place within and across organizations in the remaining four 

dimensions. Socially, actors can be classified as belonging to one (or more) social group(s) 

(e.g., gender, age, alumni) as to compare the modes of collaborative knowledge production 

within and across these groups. The institutional dimension separate actors into academia, 

industry and government, and comparative analysis can shed light on how modes of 

knowledge production differ across these spheres. Finally, the geographical dimension can be 

used to compare different territorial units in their mode of knowledge production (cities, 

regions, countries, continents). In the latter context, the proximity framework provides a new 

way to analyze and compare national research systems (and can similarly be used to 

operationalize the concept of national systems of innovation).  

 

Comparative analysis is often carried out in combination with a performance analysis or a 

‘benchmarking exercise’. By comparing different systems in terms of their modes of 

knowledge production and relating these modes to differences in performance, hypotheses 

regarding the functioning of different research systems can be analyzed. The first question is 

how one can assess the performance of disciplines, organizations, social groups, institutional 

spheres and territories, respectively? Inherent in the original distinction between Mode 1 and 

Mode 2 knowledge production is that the different modes are evaluated in different ways 

(Table 1). This would imply that any comparative analysis that relates different modes of 

knowledge production to differences in performance, is misguided. 
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An alternative ‘evolutionary’ definition of performance is to compare different research 

systems in terms of their growth (Bonaccorsi 2008). Growth can for example be expressed in 

the number of researchers an entity can attract. For example, when comparing the 

performance of different disciplines, their growth rate in terms of researchers can be seen as 

an expression as their relative success vis-à-vis other disciplines. Similarly, the performance 

of organizations, social groups, institutional spheres and territories can be assessed in the 

same way. 

 

What remains is the question what kind of hypothesis can be derived regarding the 

performance of different modes of knowledge production? A simple hypothesis would hold 

that the higher level of ‘mode-two-ness’, the better the performance of a particular system. 

This claim seems to be inherent to the Mode 2 concept as introduced by Gibbons et al. (1994) 

as their description of mode 2 knowledge production suggests that Mode 2 is better able to 

solve complex societal problems than mode 1. It is also for this implicit normativity that the 

Mode 2 concept has been criticized (Hessels and Van Lente 2008). 

 

Following the theoretical basis of the proximity framework, however, this hypothesis that 

higher levels of distance along each dimension contribute to the performance of a research 

system, is ill founded. Rather, one expects a well-performing research system to have an 

optimal balance between proximate and distant relations, in each of the dimensions 

(Nooteboom 1999). Proximity among actors is needed to reduce uncertainty, opportunism and 

costs, while distance among actors is needed to foster opportunities, creativity and new 

combinations. The idea that there exists an optimal level of proximity between collaborating 

actors has been proposed independently by several scholars focusing on different proximity 

dimensions (see Boschma 2005, for an extensive overview). Just to give two examples, a top 

university needs to engage both in local relationships to exploit the creativity stemming from 

frequent face-to-face interactions and global relationships giving access to new ways of 

thinking (Camagni 1991; Bathelt et al. 2004), and a creative researcher needs distant social 

relations or ‘weak ties’ to generate new ideas and proximate social relations or ‘strong ties’ to 

further develop these ideas into true innovations (Burt 2004; Fleming et al. 2007). 

 

Following this reasoning, the idea put forward by Gibbons et al. (1994) that research systems 

should develop Mode 2 alongside Mode 1 is fully consistent with the concept of optimal 

balance between proximate and distant relations. However, what is missing in the debate is 

how Mode 1 and Mode 2 knowledge production are mutually related, with Mode 1 providing 

the stable cognitive structures upon which Mode 2 can emerge, and Mode 2 providing the 

social legitimacy for the continuation of Mode 1 research. 

 

Following the proximity framework, the idea put forward by Gibbons et al. (1994) that 

research systems should develop Mode 2 alongside Mode 1 is fully consistent with the 
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concept of optimal balance between proximate and distant relations. However, what is 

missing in the literature is how Mode 1 and Mode 2 knowledge production are mutually 

related, with Mode 1 providing the stable structures upon which Mode 2 can emerge, and 

Mode 2 providing the social legitimacy for the continuation of Mode 1 research. A number of 

questions follow from this: How can Mode 2 research outcomes be made relevant for Mode 1 

research and vice versa (Nowotny et al. 2003)? What kind of institutions promote the 

integration of Mode 1 and Mode 2 in terms of organizational structure of universities, careers 

paths, evaluation schemes, etc.? And, what are the best practices of technology transfer 

organizations that traditionally managed the interface between Mode 1 knowledge production 

and what one now tends to call Mode 2 knowledge production? 

 

 

5. Concluding remarks 
 

This essay argued that the concept of Mode 2 knowledge production is analytically incoherent 

and empirically difficult to operationalize. We proposed a proximity framework in which the 

main characteristics of Mode 2 concept can be translated such that the concept gains in 

analytical coherence, which renders empirical operationalization straightforward. We have 

argued that the proximity framework allows to (i) conceptualize distributed knowledge 

production in five distinct dimensions (cognitive, organizational, social, institutional, 

geographical), (ii) combine theories regarding each dimension into a single analytical and 

empirical framework, (iii) distinguish the ideal-type form from five empirical forms of 

distributed mode 2 knowledge production and (iv) to assess the relative performance of 

different science systems. We hope that the proximity framework supports an empirical turn 

in research on the changing nature of scientific knowledge production, rather than a 

continuation of the proliferation of concepts we have witnessed so far. 
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Table 1: Attributes of Mode 1 and Mode 2 knowledge production  

(source: Hessels and Van Lente 2008) 

 

Mode 1  
 

Mode 2  
 

Academic context Context of application 

Disciplinary Transdisciplinary 

Homogeneity Heterogeneity 

Autonomy Reflexivity/social accountability 

Traditional quality control (peer review) Novel quality control 
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Table 2: Translation of “mode 2” production of knowledge and proximity dimensions 

 
Expressed by Gibbons et al (1994) as … Related to 
“… a novel environment in which knowledge flows more 
easily across disciplinary boundaries…” (p. 20) in which 
“ integration is not provided by disciplinary structures … but 
is envisaged and provided from the outset in the context of 
usage, or application in the broad sense…” (p. 27) and “… 
disciplines are no longer the only locus of the most interesting 
problems, nor are they the homes to which scientists must 
return for recognition or rewards” (p. 30) 

Cognitive distance 

“… the organization of research more open and flexible” (p. 
20) in which “… the assessment of knowledge will occur 
through a much stronger societal contextualization” (p. 22) 
“… with knowledge becoming socially distributed to ever 
wider segments of society” (p. 34). Here, “the previous one-
way communication process from scientific experts to the lay 
public perceived to be scientifically illiterate and in need of 
education by experts has been supplanted by politically 
backed demands for accountability of science and technology 
and new public discussions in which experts have to 
communicate a more ‘vernacular’ science than ever before” 
(p. 36) 

Organizational distance 

“… preference given to collaborative rather than individual 
performance and excellence judged by the ability of 
individuals to make a sustained contribution in open, flexible 
types of organization in which they may only work 
temporarily” (p. 30) 

Social distance 

“… a closer integration of the process of discovery with that 
of fabrication” (p. 19) in which “… institutional differences 
between, say, universities and industry, seem to be less and 
less relevant” (p. 30). “Thus while different kinds of 
institutions are able to maintain their own distinctive 
character and functions, they continually generate new forms 
of communication. This partially explains the emergence of 
hybrid new communities, consisting of people who have been 
socialized in different subsystems (…), but who subsequently 
learn different (…) modes of behaviour, knowledge and social 
competence that originally they did not possess” (p. 37)  

Institutional distance 

“… the diffusion over a wide range of potential sites of 
knowledge production …” (p. 17) 

Geographical distance 
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Figure 1: Schematic overview of Mode 1 and Mode knowledge production 
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