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1. Introduction

As of late, evidence is accumulating that scientific progress has come
to a halt (Bloom et al. 2020; Chu and Evans 2021; Cui et al. 2022).
Park et al. (2023) just recently published an article in Nature, provid-
ing convincing empirical evidence that combinatorial novelty of pub-
lications is declining, making publication of atypical papers less likely
and that science is becoming less disruptive across all major fields.
Apart from these qualitative concerns, researchers are even debating
potentially declining (quantitative) productivity levels (given a con-
tinuously growing scientific community) contributing towards regress-
ing progressiveness (Abramo and Angelo 2023; Cauwels and Sornette
2022; Shkliarevsky 2022)

Explanations for all kinds of pathologies regarding scientific inquiry
are debated in the field of science studies. One example is ‘Newton’s
shoulders of giants’ argument. Future scientific progress is believed to
build on the previously accumulated knowledge stock, which may be
pictured as seeing only farther because we are standing on the shoul-
ders of our predecessors’ seminal works. Yet as the accumulated
knowledge stock grows and most ‘low-hanging fruits’ are yielded, it
gets harder to climb the shoulders of the giant (or to catch up with the
contemporary state of research). Over time, achieving scientific prog-
ress thus gets more resource-intensive and complex, which over the
past decades provoked a shift towards research increasingly being
conducted in larger teams. (Furman and Stern 2011; Park et al. 2023)

Jones (2009) described this as the ‘growing knowledge burden’ which
eventually led to ‘the death of the renaissance man’. Consequently,
contemporary philosophy of science promotes a perspective of social
epistemology (rather than individual epistemology) and evaluates the
epistemic consequences of relations among collaborating scientists and
the institutional arrangements they are confronted with (Goldman and
Blanchard 2016)’. Central topics in this area are ‘testimony’, ‘peer dis-
agreement’, ‘group belief and justification’ as well as formal modelling
of interactions within the epistemic community (Goldman and Blanchard
2016).
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From an economist’s point of view, a different aspect in context of
institutional arrangements and systemic relations comes to mind given
the above-described change of how science is conducted. The shift
from a science centered around an individual (or polyhistor) to re-
search in large teams implicates increasing costs of coordination
caused by an enforced division of labor and specialization. The larger
the body of accumulated knowledge becomes, the narrower the scope
of research that a single researcher can oversee if he successfully
wants to ‘climb the giant’s shoulders’. The narrower the scopes of re-
searcher’s specialties become though, the more they need to be institu-
tionalized in delineated tasks and coordinated (both in research and
teaching). Today’s science thus requires for an enforced and differently
organized collaboration among scientists and specialties with an en-
forced institutional division of labor. In economic theory, division of
labor, specialization and the institutional arrangements regarding the
management of coordination costs are important determinants of pro-
ductivity levels and (technological) progress. It seems reasonable to
suppose that this is at least to some extent applicable to scientific insti-
tutions as well. Potentially even, some of the observed pathologies
could be explained by anomies in division of labor and specialization
within scientific institutions.

Surprisingly, however, a thorough analysis of the effect of institu-
tional division of labor on any form of epistemic outcome (qualitative
or quantitative) is missing so far. Given the good evidence of the ef-
fect of related topics like e.g., interdisciplinary research on scientific
production and the inconsistencies of the rationality-based theory on
an efficient cognitive division of labor with empirical evidence in scien-
tometrics’ studies, this research gap needs to be closed. (see ch. 3)
Thus, this work seeks to answer the research question if whether divi-
sion of labor and specialization are determinants of epistemic outcomes
that unjustly have been neglected in science studies and bear the
potential to explain pathologies in the scientific production process?

The latter research question can be divided into two separate objec-
tives. For one, it will be examined if institutional division of labor and
specialization are indeed determinants of epistemic outcomes. This
will be achieved by operationalizing the two phenomena using a new
dataset and by conducting a thorough descriptive and quantitative
analysis to identify path dependencies created by initial configurations
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of DoL and Spec. Secondly, if the latter is the case and DoL and Spec.
indeed create path dependencies, it will be assessed if their influence
on scientific productivity is necessarily efficient (as the existing para-
digm within science studies suggests, which supports the idea that the
self-governing scientific community allocates its cognitive labor effi-
ciently). If this is not the case and structural effects of DoL and Spec.
on efficiency can be derived, it is concluded that they are neglected
determinants of epistemic outcomes, which can explain part of the
pathologies in science observed.

This work is organized as follows. In chapter 2, the theoretical line
of thought is presented, reviewing acknowledged determinants of epis-
temic outcomes in the science studies and motivating that DoL and
Spec. need to be accounted for, because of their potential to explain
pathologies in science. In chapter 3, a new dataset providing microdata
of 20 renowned and highly ranked universities for the period 1890 to
2020 is introduced to identify (university types and) path dependen-
cies created by DoL and Spec. In chapter 4, a state-of-the-art nonpara-
metric conditional framework is employed to examine the (functional
form of the) effect of DoL and Spec. on scientific productivity of the
latter universities. Finally, the work closes with a discussion of results
and conclusions in chapter 6 and 7.





