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The reviewed volume includes con-
tributions presented at a conference
in Dortmund, Germany, organized
in 2016 by the Académie Inter-
nationale de Philosophie des Sci-
ences, The German Research Foun-
dation, and the Technical Univer-
sity of Dortmund. Most of the ma-
terials come from the conference
presentations and gravitate around
a central theme: applying the ‘new
mechanistic philosophy’ to physics,
where mechanistic explanations and
models have not been typically used
(although some contributors in Part
III tackle the applications of mecha-
nisms to economics, medicine, com-
puter science, or tangentially, biol-
ogy).1

Most contributions shed new
light on some traditional topics in
the philosophy of science, such as

explanation, reductionism/emergen-
tism, levels of reality, discovery,
models, and so on. Specifically, as
potential unifying themes, most au-
thors delve into one or more of the
following questions and issues:

(1) Are mechanistic explana-
tions or models adequate
somewhere else than in ‘spe-
cial science’ (biology, neu-
roscience, cognitive science,
psychology, where they orig-
inated) especially in ‘fun-
damental science’ (mainly
physics)? Are these explana-
tions better in physics than
other types of explanation
(nomological, mathematical,
etc.)?

(2) If the concepts of mech-
anism and causation are
closely interspersed, how do
we generalize mechanistic
philosophy to physics, where
causation is not omnipresent
and nomological explana-
tions, models, and theories
abound?

(3) Is the world composed of
mechanisms ‘all the way
down’ (up to and including
the ‘most fundamental en-
tities in the world’: quarks,

1 Unless otherwise specified, this review refers to the pagination of the reviewed
(Falkenburg and Schiemann, 2019) volume. Ph
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strings, spin networks, or
whatever is ‘down there’)?

(4) Does the mechanistic world-
view as developed during
and right after the Scien-
tific Revolution (Descartes,
Newton, Leibniz, Huygens,
Kant, etc.) overlap with the
explanations and models of
the ‘new mechanistic phi-
losophy’ (Salmon, Bechtel,
Glennan, Machamer et al.,
etc.)?

The reviewer and the reader
will find several original and new
ideas and proposals to address these
questions.

As most readers know, the ‘new
mechanistic philosophy’ (NMP)
originated in general philosophy of
science, specifically in the litera-
ture on explanations, models, and
scientific progress. Conventionally,
Salmon’s works from the 1980s
are taken as a starting point of the
NMP (Salmon, 1984; 1989). NMP
(Glennan, 2017; Illari and Glennan,
2017), also called in this volume
the ‘New Mechanism’, is the con-
stellation of ideas in the philoso-
phy of science, epistemology, and
metaphysics that addresses (1)–(4)
and the like. However, NMP has
been inspired by the practice of spe-
cial sciences (biology, cognitive sci-

ence, neuroscience, psychology, so-
ciology, economics, computational
science, engineering, etc.), and most
case studies in the literature origi-
nate here, not in physics or chem-
istry. Before the 2016 conference
in Dortmund, only a handful of
authors had addressed (1) (Illari
and Williamson, 2011; Kuhlmann
and Glennan, 2014). The Routledge
Handbook of Mechanisms and Me-
chanical Philosophy, which was
published after the conference, in-
cludes no less than fourteen contri-
butions in a section called ‘Disci-
plinary perspectives of mechanisms’
(Illari and Glennan, 2017). However,
only one of its contributions makes
any substantive reference to physics
(Kuhlmann, 2017). As expected, the
present volume fills this missing gap
in the literature on mechanisms.

The philosophy of science liter-
ature on scientific explanation, mod-
els, and discovery has been domi-
nated for at least four decades by ap-
proaches in the same vein as NMP.
Many characterizations of mecha-
nisms are available, and most would
include concepts from metaphysics
and epistemology: entities, activ-
ity, organization, parts, levels, struc-
tures, function, and so forth (Il-
lari and Glennan, 2017). Above all,
mechanistic philosophy explains the
behavior of a composite system by
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reference to (i) its parts and (ii) the
interaction among these parts. How-
ever, given the breadth of the con-
tributions and the attempts to gener-
alize existing approaches to mecha-
nisms over disciplinary boundaries,
the volume needs a uniform defini-
tion with some chances of general-
izing to ‘physics and beyond’.

Rather than delving into the
definitional complexity of mecha-
nisms, most authors in this volume
consider Glennan’s delineation of
‘minimal mechanism’ as its work-
ing definition: ‘A mechanism for
a phenomenon consists of entities
(or parts) whose activities and in-
teractions are organized so as to be
responsible for the phenomenon’ (Il-
lari and Glennan, 2017, p.17).

According to the mechanistic
philosophy, the most successful ex-
planations in special sciences, as
enumerated in (1), are mechanis-
tic, and special sciences are in
the business of discovering mech-
anisms. This thesis about science’s
success and progress is sometimes
associated with a different claim
about the world: the world consists
of mechanisms. The strong meta-
physical commitment to mechanism
is that the world is composed of
mechanisms. This volume addresses
whether there are mechanisms ‘all
the way down’. The difference be-

tween the methodological questions
(1) and (2), the more metaphysical
(and ontological) question (3), and
the historical (4) pervades most con-
tributions to this volume. Interest-
ingly, the authors do not visit the
potential difference between the on-
tic and the epistemic concepts of
mechanisms in physics, which has
been debated in the literature for
decades (Salmon, 1984; Glennan,
2002; Wright, 2012; Illari, 2013).

A word of caution is in or-
der here. One must acknowledge
that scientific practice and infor-
mal language used to communicate
science do not help this endeavor.
The term ‘mechanism’ is explicitly
and extensively used in all areas
of physics and chemistry. The pres-
ence of a word in a discipline is illu-
sory, nevertheless. Do terms such as
‘mechanism’ have the same mean-
ing in physics, chemistry, ‘special
sciences’, or beyond science, and
into history, art, or religious stud-
ies? A related question is looming in
the background: is NMP historically
contiguous with the terms ‘mecha-
nism’ or ‘machine’ as used during
or right after the Scientific Revo-
lution? The worry that we overuse
or overreach some terms to include
‘mechanisms’, ‘energy’, ‘entropy’,
‘information’, and ‘complexity’ over
disciplinary boundaries is genuine.
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It is trite to say that many areas of
physics use the suffix ‘-mechanics’.
Falkenburg lists almost a dozen ar-
eas of physics where the term ‘mech-
anism’ is used extensively: gener-
ation of turbulences within fluids;
tsunami generation by submarine
mass flows; generation of turbu-
lences within the accretion disk of
astrophysical objects such as active
galactic nuclei, quasars, or black
holes; pulsation of stars and giant
planets; transport, propagation, or
diffusion of charged particles or
photons; slowing down or acceler-
ation of charged particles; interac-
tions of particles in particle physics,
including the Higgs ‘mechanism’;
the mechanism of decoherence in
condensed matter physics. Falken-
burg argues that NMP does not ap-
ply well or smoothly to most cases
(2019, pp.84–85). How do we es-
cape the linguistic trap and find gen-
uine and relevant generalizations of
mechanistic thinking in physics?

In the first contribution to the
volume, S. Psillos & S. Ioannidis
differentiate metaphysical claims,
e.g. answers to (3), from method-
ological claims about scientific prac-
tice: explanations, models, and pre-
diction as answers to (1) or (2).
The former relates to concepts in
metaphysics such as causation, part-
whole relation, or levels of reality:
the most natural gambit is to relate

mechanisms to causation as strongly
as possible. The latter is a thesis
about how science advances by pro-
viding explanations and models of
the world. Science advances by dis-
covering new mechanisms, stipulat-
ing new mechanistic explanations,
or creating new mechanistic mod-
els. This is dubbed ‘the mechanistic
methodology’. Psillos & Ioannidis
claim that addressing (4) is essential
and that philosophers during the Sci-
entific Revolution were interested
in the stronger claim, the metaphys-
ical mechanistic thesis. Descartes
had developed a methodological the-
sis of continuity according to which
properties of the invisible world
are similar to properties of the vis-
ible world. Hence, one can assume
that gravity is identical enough to
the mechanisms governing the flow
of liquids (whirlpools). Descartes
and other so-called ‘Old Mecha-
nists’ suggest that the world oper-
ates like ‘machines’ (as artifacts we
are very familiar with, as we cre-
ated them). If continuity is correct,
there are mechanisms all the way
down to gravity and beyond gravity.
The controversy was alive during
the 17th century: Newton denied that
mechanistic explanations extended
to gravity and preferred a more law-
based explanation of gravity. Never-
theless, Huygens, Leibniz, among
others, did not buy the idea that
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gravity follows a law, but demanded
that physics return to the mechanis-
tic explanation of forces. Newtonian
mathematical or non-causal expla-
nations were the alternative to the
Old Mechanistic metaphysics.

Reflecting on NMP, Psillos &
Ioannidis think of mechanisms as
an elaborate (theoretical) way of
speaking of causal pathways in
the world. This reduces the mech-
anisms to theoretical ways of talk-
ing about causation. Each scientific
field uses a specific language to
describe these causal pathways; in
some disciplines (biology, genetics,
neuroscience), this language must
include mechanistic terms. How-
ever, the scientists decide what lan-
guage describes “causal pathways”
and not the metaphysicians. As this
is a matter of language and pragma-
tism, a metaphysical commitment is
unnecessary. The two authors con-
clude that the NMP is too meta-
physically loaded, similar to the
‘Old Mechanist Philosophy’ (OMP).
As a line of criticism, Psillos and
Ioannidis conclude that according
to the more plausible methodologi-
cal mechanism thesis, mechanisms
can be replaced or displaced in any
scientific discipline as needed.

In a more historical vein,the co-
editor (G. Schiemann) argues that
one way to answer (4) is to assume

that the ontological commitment
to mechanisms during and after
the Scientific Revolution was more
preëminent, although the NMP in-
herited partially a peculiar ontolog-
ical commitment from OMP. He
takes the ontological commitment of
the physicists and philosophers dur-
ing the Scientific Revolution as ei-
ther monistic or dualistic, based on
their commitment to the existence of
matter and forces. Newton qualifies
as a dualist in this sense. ‘The early
modern pair of concepts of matter
and force is structurally related as
regards the contrast it draws to the
contemporary conceptual pair of en-
tity and activity’ (2019, p.43). Schie-
mann extends this monism-dualism
distinction to contemporary mech-
anistic philosophy: Glennan quali-
fies as a monist, as activities and or-
ganizations are properties of parts.
In the NMP camp, Machamer et al.
are dualists because entities and ac-
tivities are fundamentally different.
Another touching point between the
OMP and the NMP is a commit-
ment to levels of reality (as Schie-
mann argues, both the contemporary
monists and the dualists need this di-
vision).

Importantly, D. Dieks’ contri-
bution confronts questions (1)–(4)
head-on. Starting from the con-
trast between Descartes’ mechanis-
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tic worldview and Newton’s mathe-
matical formalism of physics, Dieks
emphasizes some problems that
Newtonians had with concepts such
as ‘time,’ ‘becoming,’ or causation,
which were needed in explaining
phenomena beyond the simple kine-
matics. However, these concepts are
not mechanistic in nature. Moreover,
the Lagrangian and Hamiltonian ap-
proaches to mechanics use mathe-
matical and non-causal concepts (en-
ergy, momentum, phase space, sym-
metries, etc.) that are not immedi-
ately compatible with OMP.

Maxwell’s equations for elec-
tromagnetism were initially formu-
lated as mechanical properties of
a medium (the ether), like Descartes’
vortices. Still, their contemporary
interpretation has no mechanical
medium, and the most likely inter-
pretation is Lagrangian (as noted
by Poincaré). Mechanical models of
electromagnetism are possible, and
they come in handy as long as one
is committed to the existence of the
ether. The model with ether also as-
sumes an infinite number of point
charges as one can choose the num-
ber of particles interacting to be any-
thing, even infinite. Dieks suggests
that a field interpretation of electro-
magnetism taints a mechanistic in-
terpretation of Maxwell’s equation
and sides with Poincaré, who thinks

that mechanistic models are under-
determined in this case.

As other authors in this vol-
ume suggest, there is a strong con-
nection between causation and the
mechanistic worldview. Although
causation in classical electromag-
netism can be accommodated (given
some caveats), Dieks claims that
causation must be local to oper-
ate in the minimal model definition
of Glennan: activities, organization,
and interaction must be localized.
Although this may work in classi-
cal electromagnetism, action-at-a-
distance is most likely incompati-
ble with the mechanistic worldview.
The structure of the quantum space
of a simple system (composed of
two particles only) is too rich and
far too non-local for a mechanistic
view at this level. The superposi-
tion principle, which is a core el-
ement of quantum mechanics, vin-
dicates the view that the state of
a composite quantum system can-
not be reduced to the states of its
parts. Knowledge of all the proper-
ties of the two parts is not enough
to determine the state of the whole.
Dieks uses here an idea promoted
by Glennan and Kuhlmann: deco-
herence masks the quantum prop-
erties of systems and gives us the
illusion of semi-classical behavior
that can be captured by a mecha-
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nistic view—i.e., where causation
and mechanistic models may work.
Dieks argues against Kuhlmann and
Glennan’s caveat that restricting in
practice quantum models to cases
of decoherence does not make these
models plausible: ‘So there are fea-
tures of reality, detectable in prin-
ciple, that show that the literal con-
tent of the ontological claims of the
mechanistic explanation strategy is
false’ (2019, p.60). For Dieks, me-
chanical models in quantum sys-
tems may work as idealized and sim-
plified views about the world (condi-
tionalized on the strength and pecu-
liarity of decoherence), but they are
not enough to ontologically commit
quantum mechanics to the mecha-
nistic worldview.

If the description of the world
proffered by quantum mechanics is
non-local and holistic, then there
is still a critical role that the me-
chanical model plays: the way we
understand the world. Dieks yields
that mechanical models in quantum
physics or even classical theories
(electromagnetism) provide the con-
ceptual grip needed to understand
the world better (2019, p.63). Dieks
contrasts mathematical explanations
with mechanical ones and concludes
they are both valid. However, in
quantum contexts, non-mechanistic
explanations are more accurate and

truthful, although mechanistic mod-
els (given the decoherence caveat)
can help us better understand quan-
tum systems. This is nevertheless
a good reason to suspect that mech-
anistic explanations cannot be fun-
damental in physics.

In the other co-editor’s (B.
Falkenburg) own contribution to the
volume—one of the longest—there
are some affirmative answers to
questions (1), (2), (3), and (4), and
some counterexamples to (1) and
(2). B. Falkenburg distinguishes be-
tween the NMP and OMP but fo-
cuses on what levels of reality are
used in mechanistic explanations.
She is open to the idea that de-
spite differences, the OMP ideas can
be generalized to the practice of
physics of the 21st century. She ar-
gues that Descartes and Kant used
a multi-level mechanical model of
the universe: in his astronomy lec-
tures, Kant used levels of descrip-
tion based on the size of celestial
objects and their life and becoming.

In NMP, we also need the so-
called ‘levels of description’—more
precisely, level-based decomposi-
tion and recomposition of systems.
Falkenburg argues that this is similar
to Galileo’s and Newton’s proposed
method of analysis and synthesis
and is imported successfully into
contemporary neuroscience and bi-
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ology. Nevertheless, this multi-level
mechanistic view declined sharply
in the 20th century. Falkenburg takes
clues from the literature on scien-
tific practice of the 21st century and
concludes that the mechanistic view
can be generalized, despite the last
century’s rift, to the practice of the
21st century. Consequently, contrary
to Dieks’s suggestion, mechanisms
can be generalized to fields, as clas-
sical fields admit a causal interpreta-
tion (Salmon, 1984, p.239; referred
in Falkenburg and Schiemann, 2019,
p.72). What is needed to general-
ize mechanisms in contemporary
physics? In physics, it is often pos-
sible to express the causal processes
underlying a mechanism in the pre-
cise terms of laws of physical dy-
namics (2019, p.73).

The familiar methods of top-
down and bottom-up modeling in
biology and neuroscience are for
Falkenburg methods that general-
ize the views of Descartes, New-
ton, and Kant and illustrate the need
for multi-level analysis. Their ideas
are mirrored in the commitment to
the existence of levels in Machamer,
Darden and Craver (2000).

Mechanical models can be
heuristically successful. Although
false, they explain when they are
used at a higher level. Falkenburg
takes the kinetic theory of gases as

a successful bottom-up model that
explains a lot of thermodynamic
phenomena without being true. The
kinetic theory is a bottom-up model,
albeit likely a false model. Unlike
Dieks, Falkenburg considers local-
ity constraints (discussed in detail in
Bechtel and Glennan) too restrictive:
the parts do not need to be local-
ized (2019, p.81). We can delocalize
parts of the system and generalize
them to fields or non-localized enti-
ties (cf. Dieks). For Falkenburg, the
part-whole relation does not need
to be restricted to spatial or tempo-
ral localized domains: they can be
generalized such that field interac-
tions or superpositions of quantum
subsystems qualify as part-whole re-
lations.

Although we do not have a well-
established concept of causality in
physics and elsewhere, “it is pos-
sible to generalize the notion of
a mechanism in an unconventional
way” (2019, p.82). The parts are
now idealized mathematical enti-
ties (she follows here a suggestion
of Malisoff, a biochemist from the
1940s). We trivially replace real ob-
jects in the world with mathemati-
cal placeholders (point particles, in-
finite distances, etc.).

However, given the linguistic
usage of the word ‘mechanisms’ in
physics, Falkenburg argues that the



310 Book reviews

minimal mechanism description of-
fered by Glennan or Salmon is inad-
equate in most cases. What about
quantum systems? Here, the two
short sections (§5.3.3.3 and §5.4.2)
in which Falkenburg tries to address
mechanisms in quantum physics are
not satisfactorily developed. In her
cursory note, Falkenburg suggests
that a sum rule is all we need to con-
nect parts of the system to the whole.
Unlike Glennan and Kuhlmann or
Dieks, Falkenburg’s strategy to gen-
eralize mechanisms to quantum sys-
tems does not need decoherence. We
only need a conventional ‘sum’ rule
(2019, p.83). These last sections
of the paper, although promissory,
are underdeveloped (and see the re-
viewer’s perspective on the over-
all missing points of this volume).
The idea of a sum rule is not de-
veloped at all (the reviewer reminds
the reader that there is a plurality
of sum rules in quantum mechanics
with somewhat different meanings).

In a different note, in address-
ing (1) and (2), M. Ghins tries to
amend the standard view on mecha-
nisms of Glennan and Machamer by
revisiting the original mechanistic
approach of Salmon and Dowe. The
key concept used is that of causal
laws identified by a formal crite-
rion: they must contain the time
derivative of a relevant quantity. In

this sense, causation is not an in-
formal concept anymore but has
a more elaborate definition. This, in
return, may solve two problems of
the mechanistic view: the regression
‘difficulty’ and the ‘circularity prob-
lem’.

In short, Ghins is poised to
solve the circularity and the bottom-
up problem of NMP. If mecha-
nisms are causal and designed to ex-
plain causation, we have a regress
problem: the lower-level causa-
tion present in a mechanism needs
a deeper mechanism to explain it,
and so forth. Then we face the
question: where do we ‘bottom-
out’ mechanisms? Where do we
stop with mechanistic explanations?
(2019, p.99) Where the mechanisms
end, the laws of nature must govern
without being explained mechanis-
tically. Ghins believes that Glennan
and other mechanistic philosophers
must admit that fundamental laws
are explained neither causally nor
mechanistically. Then, are mecha-
nistic explanations genuinely funda-
mental?

Given these issues, Ghins is
willing to give up the minimal mech-
anisms and return to the notion that
mechanisms are elaborate descrip-
tions of causal processes. In adding
to Salmon’s original idea of a mech-
anism, Dowe took the causal pro-
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cess as a transmission of an invari-
ant quantity. ‘A causal interaction is
an intersection of worldlines that in-
volves the exchange of a conserved
quantity’ (2019, p.103). Salmon and
Dowe avoided introducing the idea
of laws into the discussion of mecha-
nisms, but for Ghins, objects are sta-
ble worldlines that need laws of na-
ture, more precisely causal laws of
nature. A mechanism in Ghins is de-
fined as a complex system of nomic
causal interactions that explains the
behavior of the system as changes
of some relevant properties in time.
Moreover, a law is causal only if
it contains a time derivate (2019,
p.106). In Ghins or Salmon’s mod-
ified view, mechanisms depend on
fundamental causal laws. The tem-
poral variation of properties charac-
terizes the behavior of mechanisms.

The reviewer notices a couple
of problems here. If some laws
are causal, the immediate question
is whether non-causal laws play
any explanatory role in this variant
of the mechanistic philosophy. If
there are non-causal laws, are they
explanatorily idle with respect to
the mechanism? Do they play any
role? It would seem so. For exam-
ple, symmetry conservation laws are
not causal, but do they play a role
in mechanistic philosophy? And if
symmetry and other types of con-

servation laws should play a role in
mechanisms, then this aspect needs
some elaboration in Ghins’ account.

The following contributions
emphasize levels, as both the
methodological and metaphysical
elements of NMP. In the chapter
by M. Buzzoni, levels are taken to
be crucially perspectival, i.e., rela-
tive to a context, a point of view,
and the goals of scientists. This
new framework is helpful in clari-
fying various types of intertheoreti-
cal relationships. Levels are relative
to a choice of theoretical perspec-
tive, and ‘the question concerning
the sameness of mechanism or level
cannot be answered without a per-
spectival approach’ (2019, p.118).
Buzzoni lines up with those who
emphasized the context-relativity
of mechanisms (Potochnik, Pâslaru,
Rueger, McGivern, etc.) and some-
how against Craver, who believes
more in an ontic concept of mech-
anistic explanation that is more-or-
less context-independent. Buzzoni
offers a few examples of relation-
ships among knowledge claims in
science: ‘strong relations’ (when
two theories contribute together to
understanding) and ‘weak relations’
(when two theories compete and
overlap with respect to evidence) be-
ing the most relevant. Buzzoni does
not show how these intertheoretical
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relationships clearly affect the de-
bates on the nature of mechanisms.
One suggestion would be to con-
nect more explicitly with the epis-
temic account of mechanistic expla-
nations. The whole discussion on
intertheoretical relations would ben-
efit from an example drawn from the
mechanistic literature. It is also un-
clear how different mechanistic ex-
planations based on different levels
and perspectives compete or com-
plement each other.

The chapter by H. Lenk moves
the discussion on mechanisms into
a different conceptual landscape:
the cognitive process of interpreting
mechanisms, called here ‘schema-
tizations’ and ‘interpretative con-
structs.’ They are mental/cogni-
tive higher-level constructs resulting
from interpretative processes at the
representational level. Lenk aims to
offer a meta-theoretical and method-
ological approach to NMP. This
connects to the standard difference
between mechanism schemas and
mechanisms sketches in Machamer
et al. (2000). The approach is in-
spired by both Kant’s forms of judg-
ment and Cassirer’s levels of in-
terpretation, and applies directly to
how mechanisms are schemas inter-
preting causation. Lenk uses Wood-
ward’s (2013) attempt to limit the
applicability of NMP and avoid the

limitless scope of mechanistic ex-
planations. This does partially ad-
dress the question (3) by explicitly
stating distinctive levels and meta-
levels in a cross-disciplinary sense.
Lenk urges the New Mechanists to
think about how lower-level mech-
anisms relate to those on a higher
level and how these are interpreta-
tive schemas of causal processes.

The reviewer is not yet con-
vinced that such a general idea of
multi-level interpretation can relate
directly to the link we need to draw
between mechanisms in the special
science and physics as suggested in
(2) and (3). Lenk does not immedi-
ately bring in case studies of inter-
pretation schema that could connect
physics to special sciences.

J. Faye critically discusses the
hierarchy and multi-level of real-
ity needed in NMP. For pragmatic
reasons, a multi-level reality world-
view, e.g. what Oppenheim & Put-
nam (1958) suggested in the 1950s,
can be justified. But is the meta-
physical assumption of multilevel
reality suspect? One problem with
the vertical view of reality is the
causal impotence of higher-order
causes and the logical inconsistency
of downward causation. Neither re-
ductionism nor emergentism can
solve some of the puzzles of the
vertical view. As this vertical per-
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spective is questioned, Faye revis-
its some alternatives. Most notably,
the horizontal view of reality is one
in which systems exist at the same
level but have categorical properties
and dispositions. Dispositions are re-
lational properties of systems that
‘cannot be merely grounded in the in-
trinsic properties of the categorical
basis’ (2019, p.177). A manifested
disposition is an ‘extrinsic property
of the system brought into existence
by its interaction with an environ-
ment E’ (2019, p.179). Therefore,
in Faye’s horizontal perspective, the
interaction with an environment is
sufficient to include NMP sans the
multi-level ontology. Faye does not
immediately address how physics
can use mechanistic models even in
this horizontal framework. The only
example—the flock of starlings—
does not belong to physics directly
so it is unclear how it illustrates
NMP’s generalization to physics (if
any).

M. Kuhlmann introduces the
idea of what’s called ‘econo-
physics’, a putative discipline that
would seek to import models
from statistical physics into eco-
nomics. For example, ferromagnets
and financial markets act similarly.
Kuhlmann restricts this analysis to
a methodological pluralism embed-
ded in an ontological reductionism.
They both illustrate the macroscopic

behavior of a system based on the in-
teraction of the micro-components.
Many details of the microscopic
components do not matter in both
cases. Most critics of econophysics
have argued that the similarities be-
tween an Ising model in physics and
what happens with financial markets
are insufficient to build models in
economics based on models in con-
densed matter physics. Kuhlmann
thinks it is more appropriate to em-
ploy mechanisms in both disciplines
rather than mathematical models:
the mechanistic account of expla-
nation is premised on the ‘interac-
tive organization (between the parts
of the mechanism) that does the ex-
plaining. And sometimes it is not
all the details of the interactive or-
ganization that matter but just some
structural details of it’ (2019, p.195).
The lack of a renormalization group
or scale invariance in the finan-
cial market are such details that do
not matter. What is then a struc-
tural detail? The suggestion is to
move from causal explanation ac-
counts to structural accounts and,
hence, structural mechanisms. If one
stays at the structural level, ‘there
is a common mechanism in diverse
systems such as ferromagnets and fi-
nancial markets’ (2019, p.198). The
promised structural notion of mech-
anism is unfortunately underdevel-
oped in this material. One sugges-
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tion is that model building is more
important for structural mechanisms
than explanation.

Another problem is that
Kuhlmann does not immediately
relate structures in structural mech-
anisms to mathematical structures
governing the behavior of the two
systems. This would be an exciting
add-on to his perspective to recog-
nize the importance of mathematical
similarities in the structures of the
two systems. Last, we also have
computational models in two dis-
ciplines that use similar numerical
simulations to obtain predictions
from one area Ising model to finan-
cial markets. In what sense are these
models related to NMP? It is a ques-
tion worth pursuing (see a possible
connection in Humphreys, 2019).

The last contribution by V.
Fano, P. Graziani, M. Tagliaferry,
& G. Tarozzi addresses how to re-
late a physical system to a given
computation. When we have an ab-
stract model of a computation, how
exactly can we implement it in
physical systems? Fano et al. offer
an alternative to Piccinini’s (2015)
view about realization (aka imple-
mentation) and adopt a more or
less standard ‘mapping’ strategy be-
tween a Turing machine’s states and
a physical system’s states. Fano et
al. depart from Piccinini’s standard

mechanistic approach and limit im-
plementations by physical laws and
presumably avoid some standard
objections by Putnam and Kripke
(2019, pp.217–218). As in the case
of the previous contribution, it is
not immediately clear whether Fano
et al. actually generalize or employ
any of NMP’s assumptions in their
approach.

The overall result of this vol-
ume is impressive, but the reviewer
has several questions looming at the
end. The reader can find some clear
answers to questions (1), (2), and (4)
as well as contributions that do not
offer that much with respect to the
title and the main aim of the book.
For example, the theoretical frame-
work of particle physics, quantum
field theory (for example, Feynman
diagrams, mechanisms in gauge the-
ories, or Higgs mechanisms) is spo-
radically mentioned but never di-
rectly addressed. Of course, to ad-
dress the question (3), it would be
beneficial to integrate fundamental
physics, probably even including at-
tempts to discuss mechanisms in
quantum gravity. It is also strange
the spacetime theories are barely
mentioned in this volume. Dieks’
contribution relates immediately to
Glennan’s and Kuhlmann’s papers
(Kuhlmann and Glennan, 2014;
Kuhlmann, 2017), but a more intri-
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cate work would address the sum
rule (cursorily discussed by Falken-
burg) as well as semi-classical mod-
els in quantum mechanics where
one can sense various ideas and
forms of mechanistic reasoning—
ditto about areas of modern physics
such as cosmology, astrophysics or
condensed matter. Finally, there is
a feeling that chemistry is mainly
ignored in this volume. Materials
about mechanisms in fundamental
physics (particle physics and per-
haps quantum gravity), chemistry,
or biochemistry would complete this
outstanding volume.

IoanMuntean
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