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The coevolution of endogenous knowledge networks and knowledge
creation
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aINGENIO (CSIC-UPV), Universitat Politècnica de València
bSchool of Innovation Sciences, Eindhoven University of Technology

cDepartment of Economy and Society, Institute of Innovation and Entrepreneurship, University of Gothenburg

Abstract

Knowledge creation is increasingly a collaborative process, but empirical studies provide conflicting evi-
dence on whether the relation between knowledge creation and number of collaborators is positive, negative,
or nonexistent. The simulation model developed in this paper offers a deeper formal theoretical understand-
ing and analyzes the feedback between the processes of knowledge creation and network collaboration. The
model is formed by two functions, one for the formation of the network and another for the creation of
knowledge, that suffice to reproduce the three coevolution scenarios described in the empirical literature.
Due to the feedback mechanisms between the two functions, changes in one of the parameters deeply affect
the outcome of the model, both in the amount of knowledge produced and the structure of the resulting net-
work, as well as in the relation between them. Analyses of collaborative knowledge creation would benefit
from taking into account this feedback.
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1. Introduction

Simulation models are useful for explaining evolutionary processes. They have been used widely to an-
alyze knowledge networking, the process by which agents interact to create knowledge in inventor network
models (Cowan et al, 2006), researcher collaboration models (Grebel, 2012), and interfirm research and de-
velopment (R&D) alliance networks (Ahrweiler et al, 2004). Simulations have been used also to investigate
knowledge creation by agents in a network. In those studies, knowledge is an abstract idea (Cowan and
Jonard, 2003), or a concrete output of the abstract knowledge, that can be measured by number of scientific
papers in the case of researchers (Borner et al, 2004), new products in the case of firms (Malerba et al, 1999),
etc.

Many empirical studies have analyzed the creation of knowledge in networks (for a review, see Ozman,
2009, and Phelps et al, 2012). Most empirical studies use measures of the network related to one agent
(the ego network) to explain the agent’s output but ignore possible feedbacks. Thus, results are mixed and
inconclusive. The simplest measure of the ego network, the number of collaborators (or degree), has been
used in numerous studies to try and determine how collaboration affects performance, in terms of knowledge
creation or innovative outcomes. These studies can be grouped in three main categories: those that suggest
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