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Abstract

Carlo Rovelli explores aspects of the relational and non-foundational character of his relational interpretation of quantum mechanics (RQM) through ancient Indian thinker Nāgārjuna (ca. 150 C.E.–250 C.E.). This study aims to understand the extent of the compatibility between these two vastly different systems of thought. This research refutes the compatibility between the systems regarding non-foundationalism, realism and ultimate truth, and the existence of state-independent properties, mainly due to the differing extent to which Nāgārjuna and Rovelli apply their relationality. However, this research demonstrates that a narrow compatibility can be maintained regarding the understanding of Rovelli’s state-dependent properties through Nāgārjuna’s dependent origination (pratītyasamutpāda). These findings further our understanding of RQM and Nāgārjuna, both separately and in relation to one another, and contribute to making sense of how quantum mechanics (and modern science as a whole) relates to Indian thought.
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[bookmark: _Toc108192147]Introduction
Although much construed through prominent modern academic frameworks, Italian physicist Carlo Rovelli himself utilises the work of a remarkably different philosophical system to comprehend aspects of his interpretation of quantum mechanics: that of ancient Indian thinker Nāgārjuna (ca 150 C.E. – 250 C.E.).[footnoteRef:2] The principal ideas of both Rovelli’s and Nāgārjuna’s systems of thought essentially involve relationality and an absence of autonomous ontological entities. In his book, Helgoland (2020b), Rovelli uses Nāgārjuna’s ideas on emptiness (śūnyata) and mutual dependence to emphasise this relational, non-foundational nature of his understanding of quantum mechanics. It is a curious fact that these systems of thought originated from vastly different cultures, traditions and time periods yet seem to share some key conceptions of the world. However, it is not clear to what extent (if at all) these apparent resemblances result in a compatible worldview. To understand this, a comprehensive investigation is required: I aim to understand the extent of the actual compatibility between Rovelli’s relational quantum mechanics (RQM) and Nāgārjuna’s system of thought. [2:  For example, Laura Candiotto has construed Rovelli’s relational quantum mechanics (RQM) through ontic structural realism (OSR), which I address in Chapter 3 (see Candiotto, 2017). Andrea Oldofredi interprets RQM in terms of mereological bundle theory (see Oldofredi, 2021) and Mauro Dorato has analysed RQM in terms of dispositional properties (see Dorato, 2007)] 

	Nāgārjuna, historically at the root of the Madhyamaka school of Mahāyāna Buddhism, presents a worldview in which all is dependently originated (pratītyasamutpāda). Nāgārjuna mainly argues against his opponents by showing that what they take to exist independently (with svabhāva), is actually empty (śūnya) of independent existence. Rovelli maintains that Nāgārjuna presents a way to think about the world in terms of interdependence without autonomous essences – interdependence actually requires us to disregard autonomous essences (2020b, 154). Rovelli presents a relatively new interpretation of quantum mechanics in which all descriptions of systems must be understood from a certain perspective – it does not make sense to speak about phenomena outside of the interaction with another system (Rovelli & Smerlak, 2008, 428).[footnoteRef:3] Rovelli uses Nāgārjuna to then understand the relational dependence of objects in an attempt to make sense of a world in which objects cannot be understood as autonomous ontological entities with definite properties. Since the relational character of the world is pivotal for both Rovelli and Nāgārjuna, the initial resemblance is striking. I argue, however, that on closer inspection, the compatibility of the two systems of thought can only be maintained in a narrow sense. [3:  Rovelli initially presented RQM in 1996, see Rovelli, 1996.] 

To understand the multitude of facets on which this comparison rests, I have divided my inquiry into three main themes. First, since Rovelli presents non-foundationalism as his initial motivation for his use of Nāgārjuna, I analyse RQM through Candiotto’s (2017) construal (that of ontic structural realism) and in its current presentation by Rovelli, and I compare both accounts to Nāgārjuna’s non-foundationalism. Although Rovelli and Nāgārjuna both reject a foundation of ontological autonomous entities, I argue that RQM is not non-foundational in the way defined by Nāgārjuna at all. Second, it is critical to explore Rovelli’s and Nāgārjuna’s positions on realism and ultimate truth since Rovelli’s presentation of RQM as ‘weakly realist’ is essential to understand the philosophical worldview of RQM. This ties into Nāgārjuna’s absence of ultimate truth which Rovelli uses to explain the relationality of variable properties and the absence of an absolute state of the system. As I analyse these topics through different readings of Nāgārjuna, there is an argument to make for the compatibility between RQM and Nāgārjuna regarding either the absence of ultimate truth or realism, but not both. Additionally, in this chapter, I show Nāgārjuna and Rovelli are not compatible with respect to realism in a deeper sense, since their positions on the relativity of the mere existence of objects critically differs. In the last chapter, I develop Nāgārjuna’s and Rovelli’s position on properties and the manifestation thereof. This topic highlights the narrow compatibility between Rovelli and Nāgārjuna that, I argue, can be found: the dependent origination of state-dependent properties. 
Next to the fact that this research is a relevant comparative exercise and thereby furthers knowledge creation, the contribution of this research is fourfold, covering different levels of scope. First, this research, however modestly, contributes to the development of RQM. Along the way, I highlight various points of attention where an elaboration could be beneficial for the position of RQM (e.g. what is a relative fact relative to). This research also displays a tension that can be observed in Rovelli’s presentation of RQM as non-foundationalist in a Nāgārjunian way. Furthermore, a comprehensive inquiry into RQM from this non-Western perspective may inspire new ways of conceptualising the possibilities within, and validity of, RQM itself. Second, this research can influence our thinking about Nāgārjuna as well. I am especially humble here since I am in no position (and do not aim) to question the centuries of extensive scholarship on Nāgārjuna. However, I do think this research has some value for our conception of Nāgārjuna both internally in understanding Nāgārjuna (e.g. I highlight a tension in Westerhoff’s thinking in Chapter 3) and externally in our understanding of how this ancient Buddhist thinker is relevant in our modern episteme. Third, I am convinced that the interpretation of quantum mechanics, a field that originated from and is dominated by Western analytic thought, can potentially benefit from non-Western perspectives. I am aware this research ventures outside of Western academia’s typical scope, but, rather than a weakness, I believe this to be one of its most important strengths.[footnoteRef:4] This research, thus, partially serves as an explorative endeavour to get a glimpse of what a de-colonisation of Indian thought in modern physics may look like. Lastly, and relatedly, this inquiry contributes to our understanding of the differences that separate modern science and (mostly Western) philosophy from non-Western ways of thinking (Madhyamaka thought in particular). I highlight Rovelli’s and Nāgārjuna’s differing views and approaches, both sizable and modest, throughout the study. Reflecting on these differences can make us re-evaluate the very goal of science and metaphysics, and how we should go about reaching that goal. This research thereby aims not only to add to existing philosophical and scientific systems but also (by portraying original ways of thinking) underlines the importance and potential of comparative philosophy in science and thinking about science. [4:  The associations between quantum mechanics and Indian thought have received philosophical attention. However, its most notable works, such as Fritjof Capra’s countercultural classic The Tao of Physics (1975), have been widely criticised by both comparative philosophers and physicists. Its philosophical and contextual understanding of the Eastern traditions has been conceived of as limited at best, and superficial and incorrect at worst. Furthermore, the quantum physical model that it used, the bootstrap model, is considered outdated by virtually all physicists.] 

At first sight, this topic may seem like an odd encounter: it may not be obvious what this ancient Buddhist philosopher, who has in mind the salvation of suffering and the attainment of nirvāṇa, has to say to a quantum physicist who is working on a cutting-edge scientific interpretation. We will see throughout this research that, although these differing goals sometimes restrain the compatibility of ideas, Nāgārjuna’s philosophy is accompanied by deep consequences for how we comprehend the world around us. His words result in a radical but sophisticated and usable metaphysical position. Moreover, Rovelli’s engagement with Indian thought within a quantum mechanics context seems more controversial than it actually is. Many prominent scientists such as Schrödinger, Bohr, Heisenberg, Zeilinger and Bohm have, in some way, felt drawn to Indian philosophy to comprehend quantum reality (Moore, 1989, 251; Prothero, 2010, 144; Capra, 2017; Dalai Lama, 2006, 51-66).[footnoteRef:5] Despite this interest by several scientists, for much of them it is unclear to what extent their personal attraction to Indian philosophy had direct (if any) influence on their professional work. So, besides exclamations of a profound appreciation for Indian philosophical classics, scientists rarely elaborated on the possibility of specific ways their quantum mechanical interpretations can be understood through Indian systems of thought. What is interesting about Rovelli, in this context, is that he explicitly highlights how some concepts of his quantum theory can be understood through the work of Nāgārjuna. I take this to be an opportune moment to take the associations between quantum mechanics and Indian philosophy seriously and possibly start the investigation into the potential Indian thought has for modern science. Let us see what remains of this potential after careful scrutiny. [5:  The connection between Indian thought and quantum mechanics is made for different reasons. Zeilinger, for example, has used the connection to argue against an objective independent reality (Dalai Lama, 2006, 60). For more on these scientists and their individual attraction to Indian philosophy, see (respectively): Moore, 1989; Prothero, 2010; Capra, 2017; Dalai Lama, 2006.] 

Although the topic of this thesis is situated in a broader history of associations between quantum physics and Indian thought, I limit this research specifically to the compatibility between Nāgārjuna and Rovelli. In my discussion of Nāgārjuna, I predominantly refer to his position as defended in the Mūlamadhyamakakārikā (MMK). This is because the MMK is historically a relatively safe bet with respect to the authenticity of the work (Westerhoff, 2017, 93),[footnoteRef:6] and Rovelli mainly uses this work as well. In the instances where I use other works of Nāgārjuna, I refer to them explicitly. I do not restrict this research to one reading of Nāgārjuna: non-nihilist readings of Westerhoff, Siderits, Kalupahana, Berger, and Garfield are all considered with appropriate and explicit differentiation when necessary.[footnoteRef:7] Regarding Rovelli, I omit discussions of his work on loop quantum gravity and do not explicitly analyse Rovelli’s position on information theory. This is justified in consideration of the scope and purpose of this research. I restrict this research to Rovelli’s work on RQM.[footnoteRef:8]  [6:  For other works, it is plausible that they were composed by different authors over several centuries. See Westerhoff, 2017. ]  [7:  I do exclude nihilist readings of Nāgārjuna. This will be elaborately defended in Chapter 2.]  [8:  For the sake of the accessibility of this research, I assume no prior knowledge of Nāgārjuna. I do, however, assume some basic knowledge of quantum mechanics but only limitedly address formalism.] 

Introduction		Levels of Relationality
Before we can compare the two philosophical systems, I introduce both Rovelli’s RQM and Nāgārjuna’s thought separately in Chapter 1 and Chapter 2 respectively.[footnoteRef:9] Afterwards, I analyse the topic of Rovelli’s initial attraction to Nāgārjuna by discussing non-foundationalism in Chapter 3. I then investigate the conceptions of realism and ultimate truth in both Rovelli’s and Nāgārjuna’s works in Chapter 4. In this chapter, I use two readings of Nāgārjuna, that of Garfield and Siderits & Katsura and that of Berger, where differing positions on Nāgārjuna’s conception of ultimate truth can be found.[footnoteRef:10] The insights of these chapters enable me to discuss the manifestation of properties specifically, which takes shape in a brief 5th Chapter. Subsequently, I present my conclusions and assess what I believe these findings teach us with respect to RQM and science and philosophy more generally. [9:  When I refer to chapters in this thesis, I write it simply as portrayed here: ‘Chapter X’. When I refer to chapters in Nāgārjuna’s work, I specifically write ‘MMK Chapter X’.]  [10:  I group together the readings of Garfield and Siderits & Katsura for the purposes of this research since they both acknowledge the absence of an ultimate truth for Nāgārjuna. More on this later.] 

1. [bookmark: _Toc108192148]Rovelli’s Relational Quantum Mechanics
[bookmark: _Toc108192149]Central Idea
In his 1996 paper, Rovelli presents the main idea of his interpretation in the ordinary quantum mechanical language.[footnoteRef:11] Rovelli describes the process of a measurement from the perspective of a third observer (1996).[footnoteRef:12] In this section, I follow Rovelli’s 1996 formulation to introduce his main ideas. [11:  Dirac’s ‘standard quantum mechanics’ and ‘standard interpretations’ are assumed in this argument (Rovelli, 1996, 1642).]  [12:  Where, as we will see, every interaction between systems functions as a measurement (Di Biagio & Rovelli, 2021, 7)] 

	Say there is an observer, O, who measures a system, S. Let us assume that the quantity, q, that is being measured takes values 1 and 2. Let the states in system S be described by vectors in a two-dimensional Hilbert space, HS, and let the eigenstates of the operator (corresponding to the measurement of q) be |1 and |2. Furthermore, if S is in a generic normalised state | = α |1 + β |2, where | α |2 + | β |2 = 1 (α and β being complex numbers), then observer O can either measure value 1 or 2 (with respective probabilities | α |2 and | β |2). Rovelli continues by assuming the outcome of this specific measurement to be 1. This specific experiment, this sequence of events, is now denoted as E. The system that is measured is affected by the measurement. The state of the system at time t2 is |1. In the sequence of events E, the states of the physical system at t1 and t2 can be thus described as follows:

	(1)
t1   t2
α |1 + β |2  |1

This is the well-known standard account of a measurement in quantum mechanics, where we see the incentive for positing a ‘collapse’.
	Now we consider the same sequence of events E from the perspective of a third observer, P. P can consider the system formed by S and O, in which S and O are thus subsystems of the larger S–O system. We then assume both standard quantum mechanics (again) and assume P does not perform a measurement during t1 – t2. When we assume also that P knows the initial states of S and O, we can give a quantum mechanical description of events E. P describes S by Hilbert space HS and O by Hilbert space HO. System P then considers that S–O can be described by the tensor product HSO = HS  HO. We denote the vector in HO prior to the measurement as |init. In the process of interaction between O and S, O’s state changes. |init thus evolves into a state |O1 or |O2 if the initial state of O was |1 or |2. When we now consider the initial full state of the S–O system, this should be |  |init  = (α |1 + β |2)  |init. We can now say:	

	(2)
t1   t2
(α |1 + β |2)  |init   α |1  |O1  + β |2  |O2

What is described here represents an actual physical process E in standard quantum mechanics. In this particular description, Rovelli uses his freedom to specify himself what is the system and what the observer: we see two different descriptions of the same set of events. In Equation (1), the border between the observer and system is set between S and O, and in Equation (2) between S–O and P. The point Rovelli emphasises is that both descriptions are right descriptions of E (remember that P does not measure S–O in t1 – t2, if P were to measure at t3, the descriptions could be made consistent since (2) would take one of the two factors relative to P). 
Here, Rovelli posits his fundamental tenet: although both descriptions are correct for the respective observer, they are not the same. In O’s description, S is in state |1 and q has value 1. In P’s description, S is not in state |1 and q does not have value 1. Thus, Rovelli concludes: ‘In quantum mechanics different observers may give different accounts of the same sequence of events’ (Rovelli, 1996, 1643). 
We can now understand how Rovelli arrives at the main thesis of RQM: if different observers describe the same sequence of events in a different way, each quantum mechanical description must be understood as relative to an observer, and there is thus no absolute and observer-independent description of reality. Quantum mechanics, then, is a theory about values of physical quantities and states of systems relative to other systems. All physical variables are relational in quantum mechanics.
A further consequence of this idea, Rovelli states, is that the quantum description of S exists only if some observer O has interacted with S (ibid., 1648). Since there is no absolute description of the world, the only description of S that exists is a relational one – there is no ‘state of the system’ by itself. In a paper on EPR and locality, which I discuss later in this chapter, Rovelli states: ‘Thus, the central idea of RQM is to apply Bohr and Heisenberg’s key intuition that “no phenomenon is a phenomenon until it is an observed phenomenon” to each observer independently’ (Rovelli & Smerlak, 2008, 428).
It is important to mention the assumptions on which Rovelli’s RQM rests. In his 1996 paper, he explicitly states the following two assumptions:

Assumption 1. ‘All systems are equivalent: Nothing a priori distinguishes macroscopic systems from quantum systems’ (Rovelli, 1996, 1644).[footnoteRef:13] [13:  Rovelli clarifies that he is not able to prove this assumption, although he does think it is experimentally provable. The main reason for Rovelli’s assumption is based on the notion of the equivalence of physical systems with respect to mechanics. Given the overwhelming success of this ‘golden rule’, he chooses to subscribe to it until compelling disproof. ] 


This assumption counters an objection that one might formulate to the conclusion that has just been drawn from descriptions (1) and (2). One may object to Rovelli’s conclusion that which description, (1) or (2), is true depends on whether O is a quantum system or a macroscopic system since only macroscopic systems are sometimes understood to count as observers. When we consider Assumption 1, it no longer matters what type of system O is. For Rovelli, every interaction counts as a measurement. Hence, every system, regardless of being micro- or macroscopic, can count as the observing system so long as there is interaction. The observing system O can also be described as the observed system, and vice versa. 

Assumption 2. ‘(Completeness). Quantum mechanics provides a complete and self-consistent scheme of description of the physical world, appropriate to our present level of experimental observations’. (Rovelli, 1996, 1649)

This second assumption is meant to oppose the notion that if quantum mechanics is only able to provide relative information, there must be some deeper theory that can truly describe what happens in reality, independently of the observer. It is here that we see the full force of RQM: there are no indications on physical grounds that quantum mechanics is incorrect, and we must, Rovelli argues, therefore, face the conclusion that there is no universal description of reality possible – reality is relational. 
	One may still object that if quantum mechanics is a theory about the physical description of systems relative to other systems, it cannot be a complete description of the world. However, it is Rovelli’s goal in the 1996 paper to demonstrate that Assumption 2 does not contradict the main idea of RQM. Rovelli argues that, if we let go of the concept of a universal description of the world (which he argues is untenable on experimental grounds), quantum mechanics can still account for all relative descriptions and is, therefore, ‘complete’ (Rovelli, 1996, 1650). 

[bookmark: _Toc108192150]	Realism
Relational quantum mechanics, as presented here, avoids having to introduce controversial notions such as physical collapse, hidden variables or ‘many worlds’. However, as Rovelli states, RQM does come at a cost. The main cost Rovelli identifies is that a ‘strong’ version of realism does not hold. Rovelli defines this strong realism as follows: ‘[the assumption] that it is in principle possible to list all the features of the world, all the values of all variables describing it at some fundamental level, at each moment of continuous time, as is the case in classical mechanics’. In his 2018 paper, Rovelli argues that the reason for the incompatibility of RQM and strong realism lies at the core of RQM – a system’s values are always relative to some other system and not even in principle universally definable. Even if one considers a weaker, but still strong, version of realism, in which a juxtaposition is considered of all possible values relative to all possible systems, this form of realism does not hold for RQM. The very fact that specific values are actualised with respect to some system is itself again relative to that system (Rovelli, 2018, 6). 
In a 2021 paper, Rovelli identifies three ways in which RQM is in contrast with strong realism. According to Rovelli, the first way is about the assumption that underlies many theories, which is that, at any moment of time, all properties of systems are well-defined. Rovelli denies this: properties are not existent at all times; rather, properties are actualised in events, and events are only happening at interactions (Rovelli, 2021, 7). 
	The second way Rovelli pinpoints is that a view of the world in RQM is necessarily partial. The only way information can be compared between different systems is when the systems at hand are physically interacting. Therefore, when they are not interacting, they cannot be compared. There is, thus, no coherent and global view of all systems independently of whether they are physically interacting. 
	The third way is that there is no meaning in discussing ‘the quantum state of the universe’, which Dorato emphasises in his 2020 paper. Since, in RQM, we can only meaningfully talk about systems with respect to other systems, we cannot talk about a full quantum state of the universe since there is no ‘something else’ to the universe with respect to which we can consider it. 
A pivotal instance where Rovelli displays the merit of dropping strong realism is in his dealings with locality and EPR. In their infamous 1935 paper, Einstein, Podolsky and Rosen (EPR) argued that the description of reality as given by the quantum mechanical wave function is incomplete. In its most basic form, EPR’s argument was that by measuring the spin of two space-like separated entangled particles, which could not be presupposed to exist simultaneously due to quantum uncertainty between the orthogonal directions of spin, locality would be violated in this quantum mechanical description.[footnoteRef:14] Einstein, Podolsky and Rosen concluded that quantum mechanics had to be incomplete. Ever since the EPR paper, experimental work on EPR-like processes has also been interpreted in the opposite way: empirical evidence for quantum non-locality.[footnoteRef:15] According to Rovelli, there is a third option; namely, abandoning strong realism. [14:  Rovelli: ‘We call locality the principle demanding that two spatially separated events cannot have instantaneous mutual influence’ (2008, 3).]  [15:  E.g. See Isham, 1995. ] 

Rovelli reinterprets the EPR-correlations in the context of RQM in his 2008 paper Relational EPR with Matteo Smerlak. Here, Rovelli and Smerlak assert that Einstein assumes both locality and strong realism. The main point of their argument is that Einstein assumes an objective super-observer that can instantaneously measure the state of the two particles of the space-like separated systems: for example, say there are two entangled half-spin particles  and  that are space-like separated. When detector A measures the spin of , EPR argue, the outcome of detector B’s measurement of  should be instantaneously decided since they must be opposite. This instantaneous ‘communication’ is in violation of locality according to EPR. For this argument to work, Rovelli and Smerlak argue, the actual properties of the particles must be observer-independent (2008, 5). In Einstein’s reasoning, the spin of  must acquire objective existence immediately when A measures it since it otherwise makes no sense to say that the outcome of B’s measurement on  is decided. In Rovelli’s conceptualisation, without this objective super-observer, A cannot know the outcome of B’s measurement on  without measuring the state of B itself (or  for that matter). A measurement is necessary for A to know about the outcome B observes. However, precisely because of locality, A cannot do this instantaneously, as A can only measure the state of B when it is back into causal contact with it, which is in the future light cone of A. Without the super-observer, no information travels faster than light, hence there is no violation of locality. What is missing in Einstein’s formulation, for Rovelli, are descriptions of physical reality that are relative to observer A or B. When A measures  at time t0, there is a quantum event of  relative to A. However, there is no quantum event for B at t0. B’s and A’s descriptions of reality can thus be different, which is, as we have seen, at the core of RQM.[footnoteRef:16] So, for Rovelli, with the addition of relativity and the removal of the observer-independent state, there is no longer a problem with locality for quantum mechanics. This way, Rovelli maintains that one of the strangest phenomena of quantum mechanics, non-locality (or ‘spooky action at a distance’), can be solved by letting go of the strong realist position that there is an objective, independent state of a system. [16:  Rovelli & Smerlak reformulate the relativity principle for this reason in this paper from ‘[…] two spatially separated events cannot have instantaneous mutual influence’ to ‘relative to a given observer, two spatially separated events cannot have instantaneous mutual influence’ (2008, 3-4).] 


In his 2018 paper, Rovelli also maintains that a weak version of realism is compatible with RQM. This weak version of realism is defined as ‘the assumption that there is a world outside our mind, which exists independently from our perceptions, beliefs or thoughts’ (Rovelli, 2018, 6). He argues that there are many systems ‘out there’ that are interacting with each other and with which we can physically interact. The concept of an observing mind is not necessary in the theory, he states (ibid.). We, as conscious beings, are just another system interacting with other systems. Rovelli regards RQM to be realist with respect to systems, interactions and quantum events – RQM maintains that ‘space is blue and birds fly through it’ (Rovelli, 2018, 6).
	This position seems to be susceptible to criticism. When the values of the properties are only actualised through interactions, it may seem like the existence of a system is undefined relative to some system before the interaction and that the existence of systems is only realised at interactions.[footnoteRef:17] However, this is where Rovelli makes an important distinction: although the values of properties are indeed undefined relative to some outside system before the system interacts with the undefined system, Rovelli maintains that one can be sure of the undefined systems’ existence. The values of properties of systems are defined through interaction, while the existence of systems itself is not, hence the rejection of strong realism and the embracing of a weaker version. [17:  Rovelli briefly addresses a solipsist counterargument but rejects it by stating that systems can be compared. For more on this, see Rovelli, 2021, 7. ] 

	

[bookmark: _Toc108192151]Relative States and RQM Against  
Although Rovelli presents RQM as a (weakly) realist theory, Rovelli is an anti-realist with respect to the wave function . He strongly denies the coherence of an underlying  of which everything is composed. Since the wave function is central to other important interpretations of quantum mechanics (most notably the many-worlds interpretation), I address this issue briefly.
	In his 2021 paper on RQM, Rovelli argues that Schrödinger, by introducing the wave function in 1926, took both a technical step and a conceptual step. The technical step that was taken, according to Rovelli, is that the unfamiliar language of quantum mechanics was translated into the language that the ordinary theoretical physicist could understand (that of differential equations). The conceptual step occurs in equating  with the ‘quantum state’, applying an ontological aspect to it. Rovelli argues that this conceptual step is mistaken since it does not add anything to the predictive power of quantum mechanics, and, more importantly, it is misleading.
	According to Rovelli, the idea that the wave function describes some ‘actual stuff’ is mistaken (Rovelli, 2021, 1). Rovelli argues the reasons why this is the case are, first, because the state of two particles cannot be described by waves in physical space. Second, because the quantum discreteness is ignored. And third, most famously, because of the measurement problem (I address this in the next section in more detail).[footnoteRef:18] Although the wave function is understood by many to refer to some ‘real wave out there’, for Rovelli it is no more than a theoretical tool.[footnoteRef:19] The ‘quantum state’ is a bookkeeping device of known facts which can be used for predicting the probability of unknown facts using the knowledge available (Rovelli, 2021, 3-4).  is thus a useful instrument but does not refer to an ontological entity. [18:  Rovelli phrases these three reasons in terms of Heisenberg's criticism, whom he considers to be one of the true founders of quantum mechanics. Heisenberg highlights three mistakes in Schrödinger’s reasoning. The first is that Schrödinger’s reason for accepting the wave function as real (namely, that quantum mechanics is a theory of waves in physical space) is wrong – the state of two particles cannot be expressed as waves in physical space. The second reason is that a fundamental aspect of quantum mechanics (namely discreteness) is ignored. As Schrödinger himself later realised, there is no reason for a physical wave to have energy related to a frequency. The third, and most famous, problem with the wave function is the measurement problem: why does a wave suddenly concentrate in a particular region of space once it is measured by an observer? (Rovelli, 2021, 1).]  [19:   Rovelli points out that although Schrödinger changed his mind repeatedly on the notion of the wave function, the notion stuck in quantum mechanics (2021, 2). Rovelli identifies the reason for the tenacity of the wave function by the practical implication of wave mechanics. The differential equations that resulted from Schrödinger’s work were easier to work with. Furthermore, people showed (and arguably still show) less and less interest in the interpretation of quantum mechanics once it began to present its usable implications. Rovelli tries to clear up the, as he describes it, ‘conceptual mess’ that is the legacy of the wave function (Rovelli, 2021, 2).] 

	The main idea of RQM explained in the first section of this chapter bears much resemblance to the Everettian relative state – put forth by Hugh Everett in 1957. For Rovelli, facts occur at interactions between systems. The facts that the wave function thus keeps track of (in its bookkeeping role that Rovelli ascribes to it) are necessarily relative facts. When the wave function tracks relative facts, it, too, is relational, so the state of a system is necessarily a relative state. Rovelli thus adopts the Everettian relative state in RQM. Although Rovelli says this notion of the relative quantum state is Everett’s lasting contribution to quantum mechanics (Rovelli, 2021, 4), we also see how Rovelli opposes much of Everett’s ideas that he put forth in his 1956 and 1957 works,[footnoteRef:20] such as the focus on pure wave mechanics, the universality of the wave function, and the ontological status of the wave function. [20:  In 1956, Everett publishes his PhD dissertation, and, in 1957, he publishes a more concise version of those ideas.] 


[bookmark: _Toc108192152]Relative and Stable Facts
Just as Rovelli embraces the idea of relative quantum states, he also introduces, unsurprisingly in the context of RQM, the idea of relative facts. For Rovelli, quantum theory allows us to talk about facts relative to a certain system and compute probabilities for them. These relative facts happen at every interaction and offer, according to Rovelli, a straightforward solution to the measurement problem. Let us examine the famous Wigner’s friend thought experiment to elaborate.
	In his 1962 paper, Wigner introduced a thought experiment in which he, W, would observe a friend, F, who measures the polarisation state of a photon, S. In this thought experiment, F interacts with S in such a way that a fact is established relative to F. Wigner, as a third system, does not know the measurement outcome of F on S. The projection postulate (the transition of a quantum state to a particular eigenstate at measurement) is now used to update the state of S relative to F, and the unitary evolution postulate (the evolution of the state is given by the Schrödinger equation) is used to describe the state of S–F with respect to W. So, for F, the polarisation state of S has a defined value, but, for W, it is in a superposition. Wigner used this to describe the apparent incompatibility between the unitary evolution postulate and the projection postulate: the measurement problem (why has the superposition of S collapsed for F). However, Rovelli argues this is not a problem in RQM simply because the relativity of facts makes the two postulates compatible – both postulates are correct but refer to facts relative to different systems. Rovelli states: ‘Wigner’s facts are not necessarily his Friend’s facts’ (Di Biagio & Rovelli, 2021, 10). 
Although all facts are relative for Rovelli, he does not intend to argue that when W compares notes, he finds contradictions. The interaction between F and S entangles the two systems relative to W, meaning W will find the two correlated upon interaction (S–F). For this reason, Rovelli states, ‘Wigner will always agree with his Friend about the value of LS [the variable of S] once he too interacts with them’ (ibid.). Rovelli stipulates that although facts are relative in RQM, they correspond to ‘real events’ and have ‘universal empirical consequences’ (Di Biagio & Rovelli, 2021, 10).
Even more noteworthy is Rovelli’s introduction of ‘stable facts’ that play an important role in understanding the theory on macroscopic scales. Stable facts are a subset of relative facts for which the relativity can practically be ignored. Stable facts owe their stability from the physical phenomenon of quantum decoherence. Decoherence, generally seen as the loss of information to the environment, occurs when a particle interacts with other particles and its ability to make an interference pattern with itself is decreased. Decoherence thus converts quantum probabilities into classical probabilities. For this reason, Rovelli, along with some of the physicists that support other interpretations, argues that in quantum mechanics, quantum decoherence can be seen as the reason for the dissipation of quantum behaviour at macroscopic scales, given the large number of interactions of particles in macroscopic objects. Facts stabilise when, in decoherence, interference is suppressed, and some information becomes inaccessible: for example, suppose Wigner’s friend F is sufficiently entangled with an environment E. F’s entanglement with E stabilises facts with respect to W when W does not interact with E. So, W can act as if there is an unknown fact about S, without having to explicitly relativise this fact to F – the fact has become stable for W if W has no access to E that is entangled with F (Di Biagio & Rovelli, 2021, 7). This indicates how stable facts are a subset of relative facts and how the relativity of this subset can be ignored due to the stabilising nature of decoherence. Rovelli states: ‘facts stable with respect to us are ubiquitous because of the ubiquity of decoherence’ (ibid.). 
These stable facts that Rovelli mentions are quite similar to facts in classical mechanics.[footnoteRef:21] However, Rovelli underlines that the stability he is considering is both relational and approximate. Stable facts are relational because they depend on how the observer system engages with the observed system and its environment. The relationality cannot be avoided since the observed system and its environment are still in superposition relative to another outsider system. Furthermore, decoherence itself is also not something absolute. It is relational as well since it depends on how the observer system engages with the observed system and its environment (ibid., 5). The stability of facts is also approximate because at no point the interference terms vanish completely. The number of physical interactions between a system and its environment determines the decoherence of the system in such a way that the interference effects can become unobservable with observational methods, but, strictly speaking, these effects do not dissolve.  [21:  We can formally characterise stable facts as follows: if we know one fact has happened of N mutually exclusive facts ai (i = 1 … N), the probability P(b) of another fact b to happen is given by:

Where P(b|ai) is the probability for b given ai, and P(ai) is the probability that ai. (Di Biagio & Rovelli, 2021, 30).] 

Furthermore, quantum decoherence helps to fill in some gaps in the measurement problem. We necessarily cannot observe a quantum state since the macroscopic system we use to measure particles (a measuring apparatus) is decohered by its environment. Hence, the measured quantity is a stable fact for us. This is, for example, the reason we do not see an interference pattern at the double-slit experiment once we measure which slit the particle goes through because the measurement apparatus decoheres the particle’s quantum state once it interacts with it. However, Rovelli argues there is consensus on the fact that decoherence itself cannot solve the measurement problem since it needs an ontology. Rovelli provides this ontology with his relative facts.
	Rovelli does not want to take these stable facts as the primary ontological element of reality. He raises problems with this in his paper (e.g. how stable does a fact need to be? Or with respect to what does the fact need to be stable?) and justly concludes that this would lead to an unsatisfactory outcome similar to what is known from textbook quantum mechanics in the form of the requirement of a classical world (ibid., 7). Rovelli’s ontological basis is considered in greater detail in Chapter 3, but first, I continue with an introduction of Nāgārjuna in Chapter 2.
1. Rovelli’s Relation Quantum Mechanics		Levels of Relationality

2. [bookmark: _Toc108192153]Nāgārjuna
Before delving into Nāgārjuna’s thought, it is relevant to situate him in his time. I briefly address the context in which he wrote and who Nāgārjuna is understood to be arguing against. Moreover, I address the debates on interpreting Nāgārjuna. Historically, it is common throughout different Indian traditions to write commentaries on classical texts. Nāgārjuna’s MMK, the main work assessed in this thesis, has four main historical commentaries in its tradition: the Akutobhayā (unknown author), the Madhyamakavrtti by Buddhapālita, the Prajñāpradīpa by Bhāviveka and the Prasannapadā by Candrakīrti. The commentaries play a vital role in interpreting the MMK since they elaborate on its concise verses which were meant to be memorisable by students at the time (Siderits & Katsura, 2013, 2).[footnoteRef:22] Although the commentators agree on the arguments behind most of the verses, they do not all agree on the interpretation of every verse. This room for interpretation also affects contemporary debate on the interpretation of Nāgārjuna. To situate my use of Nāgārjuna, I deem it important to address one of the most important aspects of this debate in this chapter – whether Nāgārjuna can be seen as a nihilist – before I discuss Nāgārjuna’s thought itself. [22:  Siderits explains how the kārikās, the individual verses of the work, are meant to be memorised by the student, and then recited to the teacher to demonstrate mastery. The students would then receive an account from the master which explained the content of the verse in more detail. The verses itself would serve as an outline for the students to remember the content. So, it is the combination of the verse and the commentary that is meant to defend the philosophical position. (Siderits, 2013, 2).] 

[bookmark: _Toc108192154]Early Indian Philosophy
Nāgārjuna (ca. 150 C.E.–250 C.E.) is seen by some academics today, like Westerhoff and Bor & van der Leeuw, as the most important Buddhist thinker after the Buddha himself and one of the most influential thinkers in all of Indian philosophy (Westerhoff, 2021, 1, and Bor & van der Leeuw, 2003, 69). Nāgārjuna is even regarded by most Mahāyāna Buddhist as the ‘second Buddha’, right after Siddhartha Gautama (ca. 450 B.C.E).[footnoteRef:23] To understand Nāgārjuna’s thought, it is helpful to assess the historical context in which he wrote.  [23:  Up until recently, Gautama was thought to have lived from around 560 B.C.E. to 480 B.C.E., but many historians now think he died around 405 B.C.E. (Siderits, 2019, 2).] 

The well-known works of the Upanishads (ca. 700–600 B.C.E.) are described by some as the start of Indian philosophy (Bor & van der Leeuw, 2003, 28). The early Upanishads form the last parts of (and thereby complete) the Veda, which is the set of ritual-religious texts of the Brahmans.[footnoteRef:24] These Brahmans formed the highest priesthood class in early Indian culture. Generally, and I am simplifying here, this priesthood class sought individual immortality by comprehending/experiencing Brahman (understood as the absolute and eternal reality) through meditational and ritual practices (Bor & van der Leeuw, 2003, 29-30). One who experiences Atman (one’s true self), experiences Brahman and is freed from reincarnation and karma. According to some scholars, the Upanishads already turn towards a more internal process of realisation (in the sense of comprehending and experiencing) instead of the pre-classical Brahmanas’ emphasis on the ritual (ibid., 30). However, this internalisation of realisation is further expanded upon with the introduction of Buddhism.  [24:  Continuity between older Brahman culture and the Upanishads is not indisputable (Bor & van der Leeuw, 30). However, we can assume this continuity for our present purposes. ] 

Within the teachings of the first Buddha, Siddhartha Gautama, the central aim also focusses on liberation from karma and the cycle of rebirth. The Buddha offered ethical and practical instructions on how to become liberated. However, in early Buddhist practice, ‘realisation’ (understanding/comprehending) began to play a bigger role in actualising this salvation. Unlike in the Upanishads, this realisation was not centred around becoming aware of the true, unchanging and eternal reality but centred around grasping the origin of duhkha (generally translated as ‘suffering’) and the transitoriness of existence (Bor & van der Leeuw, 2003, 31 and Siderits 2019, 6). The Four Noble Truths, which are traditionally seen as the first and central teachings of the Buddha, demonstrate this sentiment clearly: by taking away desire/thirst, which is the origin of duhkha, one can be liberated from duhkha and the cycle of birth and death.[footnoteRef:25] [25:  More precisely, the First Noble Truth is the observation of suffering, and its essential role in saṃsāra. The Second Noble Truth is about the origination of suffering (which focusses on ignorance, attachment and desire). The Third Noble Truth is about the cessation of suffering. And the Fourth Noble Truth focusses on the path to the cessation of suffering (Siderits, 2019, 6-7).] 

After the first Buddha (Gautama) died, different schools of thought originated within Buddhism. After a few centuries of development of different Buddhist schools and movements, Nāgārjuna wrote the MMK, which is understood to be at the root of the Madhyamaka school of Mahāyāna Buddhism. The Madhyamaka school is one of the principal schools of Mahāyāna Buddhism (Siderits & Katsura, 2013, 1).[footnoteRef:26] Mahāyāna Buddhism (otherwise known as The Great Vehicle), which originated around the first century of the Common Era, deviates in important respects from earlier Buddhist movements. The ideal figure in Mahāyāna Buddhism is the Bodhisattva, the enlightened one who does not enter nirvāṇa until all other beings are liberated (Bor & van der Leeuw, 2003, 34). The ideal figure in Buddhism before Mahāyāna, the arhat, was, according to Mahāyānists, only focussed on his own liberation. In this sense, the name ‘The Great Vehicle’ contains a Mahāyānist criticism of the earlier Buddhist movements, which they called ‘The Small Vehicle’ (ibid.).  [26:  Followers of the Madhyamaka school are called Madhyamikas (Hayes, 2019). Bor & van der Leeuw argue Nāgārjuna is strictly speaking not Mahāyāna, but they do not support their claim with arguments (2003, 33).] 

Mahāyāna, which originated around a century before Nāgārjuna, had already posited a vital tenet of Nāgārjuna’s philosophy. In the first century C.E., the claim that all things are empty (śūnya) or devoid of intrinsic nature (svabhāva) had already been expressed in early Mahāyāna sutras. However, the Mahāyānists did not go the full length of substantiating the claim. In the introduction of their translation of the MMK, Mark Siderits and Shōryū Katsura (2013, 1) delineate Nāgārjuna’s aim in the book as providing a philosophical defence of this Mahāyānist claim, and, in doing so, the Madhyamaka school of Mahāyāna Buddhism was brought about. 

[bookmark: _Toc108192155]	Abhidharma
We see Nāgārjuna attempts to support a Mahāyānist claim, but this raises the question who Nāgārjuna is arguing against. Siderits & Katsura note that Nāgārjuna’s audience can be understood to hold views ‘that are based on the fundamental presuppositions behind the Abhidharma enterprise’ (2013, 4). The Abhidharma is the third main basket (or pitakas) of the Pali-canon (Bor & van der Leeuw, 2003, 32). The other two baskets are the vinaya basket (containing the rules and discipline of the monks) and the sūtra basket (containing discourses and sermons of the Buddha) (ibid.). The Abhidharma basket of the Pali-canon mainly contains texts that seek to elaborate on the metaphysical details behind the teachings of the Buddha (Siderits & Katsura, 2013, 4). Many texts of the aforementioned ‘early Buddhist movements’ which Nāgārjuna and the Mahāyānists are arguing against can be found in or in line with the Abhidharma basket of the Pali-canon (Bor & van der Leeuw, 2003, 32).[footnoteRef:27] What is good to remember is that the term ‘Abhidharma’ is an umbrella term for many different early Buddhist schools. However, while ‘Abhidharma’ does not refer to a specific school, these movements do share some common beliefs. For the sake of scope and simplicity, I treat it like one school of thought for the purposes of this thesis.  [27:  Buddhist movements that acknowledge the Pali-canon as its foundation find continuation today in the other of the two main Buddhist movements: Theravada Buddhism.] 

Since the Abhidharmikas (practitioners of the Abhidharma) concern themselves with the metaphysical implications of the Buddha’s words, and Nāgārjuna has differing views of the implications of those words for metaphysics and ontology in some respects, it is the Abhidharmikas that Nāgārjuna is mainly arguing against. The Abhidharma is a part of Buddhism that deals with the implications of impermanence, non-self and suffering. One can roughly find some common presumptions in the Abhidharma schools (I paraphrase Siderits & Katsura, 2013, 4-6): 
1. A statement may be true in two ways: conventionally (saṃvṛtisatya), which means that actions based on its acceptance lead to successful practice, and ultimately (paramārthasatya), which means that the statement corresponds to the nature of reality in an absolute and objective way. A statement can only be ultimately true if it neither asserts nor presupposes the existence of a conceptual fiction.[footnoteRef:28] [28:  A consequence of this, in the thinking of Abhidharmikas, is that no statement about a chariot can be ultimately true or false. The chariot is a conceptual fiction since, because we are interested in the sum of its parts, we think the chariot exists. Since it is a conceptual fiction, no statement can be ultimately false or true about it (Siderits & Katsura, 2013, 4-5).] 

2. Only dharmas (maximally simple objects with no parts (Westerhoff, 2017, 94)) are ultimately real. Though different Abhidharma schools provide different accounts of what the dharmas are precisely, they all agree on their ultimate reality. The dharmas are thought to exist as simple (impartite/undivided) and independent of facts about us. Only the dharmas are not products of the mind’s tendency to aggregate for the economy of concepts. Thus, given (1), dharmas are the only things which can be spoken of in an ultimately true sense.[footnoteRef:29] [29:  And, given (1), conventional truths are assertions about the ‘compounded objects’ (the conceptual fictions) like a chariot.] 

3. Dharmas originate in dependence on (note: not ‘independent of’) causes and conditions. All schools agree on that most dharmas, if not all, are subject to dependent origination (pratītyasamutpāda) and are impermanent. 
4. Dharmas have intrinsic nature (svabhāva). The only thing dharmas have is intrinsic nature, and dharmas have only one intrinsic nature. Dharmas are the only things with intrinsic nature. Furthermore, the fact that the property of intrinsic nature characterises that entity is independent of facts about anything else.
5. Suffering is overcome by realising the ultimate truth about ourselves in the world. This suffering arises from the belief that there is an enduring ‘I’. This belief is false and arises from the fact that one does not see the lack of intrinsic nature of the ‘I’ (i.e. the ‘I’ is a conceptual fiction).

[bookmark: _Toc108192156]	The Question of Nihilism 
As we will see, Nāgārjuna does not argue against the Abhidharmikas’ views on what the dharmas are or what they would be like. Instead, Nāgārjuna articulates that there cannot be things with intrinsic nature and draws the, in his context, radical conclusion that this is the case for the dharmas as well. The person, the dharma, the impartite (simple) and the partite/compound (consisting of parts) are all empty. All the intellectual footholds of the Abhidharmikas dissipate in Nāgārjuna’s thought. Nāgārjuna’s claim that there cannot be things with intrinsic nature is historically interpreted in different ways. Before I address the key concepts and terms that Nāgārjuna’s thought revolves around, it is important to place my reading of him within the scholarly debate.
Although Nāgārjuna is understood to be a sceptic (Berger, §2), there has never been any substantial agreement on the significance of the negating character of Nāgārjuna’s thought. Historical readers of Nāgārjuna typically either argue that his thought supports a Nāgārjunian doctrine of emptiness (e.g. by using his conclusions on emptiness, causality and dependent origination), or that his thought does not support a doctrine, and that he merely takes the opponents’ claims ad absurdum (in such a way that the possibility for a positive doctrine is negated). These positions resulted in two directions of the Madhyamaka school: the Svatantrikas, who say there is a Nāgārjunian doctrine and the Prāsaṅgika, who argue there is no Nāgārjunian doctrine (Bor & van der Leeuw, 2013, 34). Both schools had a large impact on Buddhist thought in countries like China, India and Japan. The Prāsaṅgika reading, for example, became the official philosophical position of Tibetan Buddhism (Westerhoff, 2021, 1).
	Opposed readings of Nāgārjuna find representatives in modern debates as well, for example in the important form of the ‘nihilist reading’ of Nāgārjuna versus the ‘anti-essentialist reading’. In the nihilist reading, which finds support in scholars such as Thomas Woods (1994) and David Burton (1999 and 2001), the central claim Nāgārjuna proposes is typically understood to be that nothing exists at all, either at the ultimate or the conventional level of truth. This nihilist reading of Nāgārjuna is usually contrasted with the anti-essentialist reading, variants of which find support in the writings of scholars such as Jay Garfield (1995) and Mark Siderits (2007).[footnoteRef:30] In the anti-essentialist reading, it is not the case that there are things that exist ultimately, but it is argued that Nāgārjuna would support the view that there are things that exists conventionally. So, both the nihilist and the anti-essentialist readings agree on that there are no ultimately real things for Nāgārjuna, the difference between these readings is found in whether this leads to a nihilist conclusion that nothing exists at all (Spackman, 2014, 151). I address both camps of readings here briefly.  [30:  A caveat should be added when categorising Siderits in this way. Although he explicitly argues against the nihilist interpretation (see Siderits, 2007), saying it is inherently inconsistent, his semantic non-dualist interpretation has been charged with the reduction of Nāgārjuna to a form of nihilism (see Ferraro, 2013, 213-215). ] 

The nihilist reading finds many variants. Considering the scope of this thesis, I resort to John Spackman’s (2014) analysis of the two main factors that pull interpreters towards the nihilist reading.[footnoteRef:31] The first factor is based on (what the nihilist interprets as) textual evidence. There are several instances, according to Spackman, where Nāgārjuna seems to argue that whatever exists must either exist intrinsically or depend on other existents that exist intrinsically.[footnoteRef:32] Together with Nāgārjuna’s refusal of the existence of any intrinsically existing thing (svabhāva), it seems to follow that nothing exists since there is now no way for things to depend on intrinsically existing things (Spackman, 2014, 151). The second factor Spackman identifies is based on a criticism of the anti-essentialist reading: if things exist only in dependence on one another, but there is no svabhāva, then there is no independently existing thing which the dependently existing things depend on (Spackman, 2014, 152). Therefore, the nihilist argues, there can also be no dependently existing things. This is an argument that can roughly be found, for example, in Paul Williams’ book Buddhist Thought (2000, 150). Personally, I see little validity in this argument (at least not in Spackman’s phrasing) and see no reason why there has to be independently existing things for other things to be dependent upon. As we see in Chapter 3, the whole idea of dependent origination is that they are mutually dependent – there does not have to be a fundamental entity. [31:  In his paper, Spackman argues for an alternative position in the debate between the nihilist reading and the anti-essentialist reading. His alternative reading, which he calls the conceptualist account, finds elements of truth in both the nihilist and the anti-essentialist accounts but interprets the conventional level of existence differently (see Spackman, 2014).]  [32:  Spackman does not reference these instances in the MMK.] 

	Spackman does not analyse factors that draw interpreters towards the anti-essentialist position, but I argue one can identify similar factors that pull some interpreters away from the nihilist interpretation and towards an anti-essentialist one. The most convincing factors come in the form of arguments against the nihilist position. In his book Buddhism as Philosophy (2007), Siderits formulates his critique in a Cartesian manner:

If it [metaphysical nihilism] were true, then the thought that it might be true could not occur. For a thought can occur only if it is itself an existing thing (of some sort or other) or takes place in an existing thing. We are right now considering metaphysical nihilism, so the thought that it might be true is occurring. Hence metaphysical nihilism must be false. (Siderits, 2007, 107)

Thus, for Siderits, the mere existence of the thought about metaphysical nihilism refutes the possibility of metaphysical nihilism. Another argument against the nihilist reading rests on the fact that textual evidence can be found against this reading as well. For example, Candrakīrti introduces verse 8.12 of the MMK with: ‘[opponent:] “is it believed by you that things do not exist?” [we reply:] Not at all’ (Siderits & Katsura, 2013, 96).[footnoteRef:33] Nāgārjuna then states in the verse that the only way one could establish the agent and the object is through mutual dependence, showing a clear intention to establish the agent and object in some way.[footnoteRef:34] Another explicit case can be found in the Ratnāvalī, another work that is generally attributed to Nāgārjuna: [33:  Candrakīrti continues by stating that, for Nāgārjuna, it is the opponent’s thesis that will result in a nihilist position. I expand on this idea later while discussing MMK Chapter 24.]  [34:  	
pratītya kārakaḥ karma taṃ pratītya ca kārakam |
karma pravartate nānyat paśyāmaḥ siddhikāraṇam || 

[8.12] The agent occurs in dependence on the object, and the object occurs in dependence on the agent; we see no other way to establish them. (Siderits, 2013, 96-97)
] 


evaṃ hetuphalotpādaṃ paśyaṃs tatkṣayaṃ eva ca |
nāstitām astitāṃ caiva naiti lokasya tattvataḥ ||

[1.38] Thus seeing the arising of cause and effect, and its destruction, ultimately the world neither exists nor fails to exist. (Westerhoff, 2016, 338)[footnoteRef:35] [35:  Ratnāvalī verse 1.38. Translation is provided by Westerhoff (2016, 338), who uses the Sanskrit version from Hahn (1982).] 


Nāgārjuna seems to refute both the existence and non-existence of the world based on the temporary presence of cause and effect. 
	While cases can be made for both readings of Nāgārjuna, most scholars agree that the Madhyamikas themselves, Nāgārjuna included, argue against the idea of nihilism. According to Westerhoff, Madhyamaka explicitly aims to avoid the extreme views of either the existence through svabhāva (by itself) or its nihilistic opposite (Westerhoff, 2021, 6). The word ‘Madhyamaka’ is usually translated as the ‘middle way’, and Madhyamaka is sometimes referred to in English as the ‘Centrist school’ (Hayes, 2019, 1).[footnoteRef:36] The movement aims already in its very name to avoid extremes. This aim to avoid extremes can be found throughout Nāgārjuna’s writings. A telling example surfaces in MMK Chapter 5. In this chapter of the MMK, Nāgārjuna debates the existence of space and generalises his conclusions later to all six dhātus (earth, water, fire, air, space and consciousness). Nāgārjuna argues here against the Abhidharmika’s view that space, as a dhātu, has an intrinsic nature (Siderits & Katsura, 2013, 60).[footnoteRef:37] Nāgārjuna argues that space cannot have this intrinsic nature, according to Siderits & Katsura, since there can neither be a bearer of a defining characteristic, nor a defining characteristic itself, nor an existent that is devoid of both a bearer of a defining characteristic and a defining characteristic (verse 5.1–5.5). Thus far, this argument can be conceived as an argument for a nihilistic reading of Nāgārjuna since he seems to deny the existence of space. However, after the argument is made, these two verses follow: [36:  It corresponds with the Sanskrit term for the ‘middle path’ of Buddhism in general: madhyamā pratipad.]  [37:  The term that is used in this MMK chapter is lakṣaṇa, or ‘defining characteristic’. Siderits & Katsura reason that if space has this defining characteristic (lakṣaṇa), it must have svabhāva (Siderits & Katsura, 2013, 60). For the sake of clarity, I use ‘intrinsic nature’ here.] 


avidyamāne bhāve ca kasyābhāvo bhaviṣyati |
bhāvābhāvavidharmā ca bhāvābhāvāv avaiti kaḥ || 

[5.6] When the existent is not real, with respect to what will there come to be nonexistence?
And existent and nonexistent are contradictory properties; who cognizes something, whether existent or nonexistent? 

tasmān na bhāvo nābhāvo na lakṣyaṃ nāpi lakṣaṇam |
ākāśam ākāśasamā dhātavaḥ pañca ye ’pare || 

[5.7] Therefore space is not an existent, not a nonexistent, not a bearer of defining characteristic, nor indeed a defining characteristic.
The other five dhātus are the same as space. (Siderits & Katsura, 2013, 62-63)

First, in verse 5.6, Nāgārjuna questions the validity of a conclusion one might draw from verses 5.1–5.5 and the validity of a nihilistic reading. Basically, he reasons, if ‘all’ is thought to be not real, how can one even conceive of nonexistence?[footnoteRef:38] Thereafter, in 5.7, Nāgārjuna further deconstructs all positions on the existence of space, and all that remains is a middle way between the extreme positions. [38:  A similar argument can be found in verses 15.1 through 15.5. ] 

	This captures my thoughts on this debate. I think the deconstructive character of Nāgārjuna’s writings that the Prāsaṅgika reading addresses cannot be denied. We see in MMK Chapter 5 clearly that Nāgārjuna dismantles all extreme positions about space, which is a tactic that can be found on many occasions throughout his writings. However, it appears to me that the phrasing used on the nihilist side (e.g. things exist or they do not) may simply be too one-dimensional for Nāgārjuna, and I think Madhyamaka is called Madhymaka (middle way) for a reason. Nāgārjuna aims to avoid the extreme positions, dismantles them, and argues that it is not the case that things exist by themselves nor not exist at all. I believe it would be somewhat myopic to then resort to an extreme conclusion, that nothing exists whatsoever, which Nāgārjuna also explicitly rejects.
	In the literature, there are different non-nihilist ways of determining what this ‘middle way’ entails. Spackman (2014, 151) categorises modern non-nihilist interpreters like Siderits and Garfield as anti-essentialist because they generally equate this middle way with conventional (conceptual/linguistic) truth. They generally equate ultimate truth with svabhāva. Thus, when Nāgārjuna mentions there is no svabhāva, this means for Siderits and Garfield both that nothing can exist by itself and nothing can exist in some ultimate way. However, non-nihilist scholars such as Douglas Berger, who fall outside of Spackman’s categorisation of anti-essentialism,[footnoteRef:39] disagree on this front. Berger argues that there must be some ultimate truth for Nāgārjuna and svabhāva should thus not be equated with ultimate truth. Berger’s Nāgārjuna maintains that things cannot exist by themselves but can still exist through mutual dependence, where this mutual dependence is not understood as strictly conventional. I address both positions in much greater detail in Chapter 4, but what is useful to see here is that for these non-nihilist interpreters, Nāgārjuna describes a world in which things do not exist by themselves, nor do they not exist at all: they exist in mutual dependence (either conventionally or ultimately). These non-nihilist readings leave space between absolute and independent existence and absolute and all-encompassing non-existence, which I believe is what Madhyamaka philosophy is searching for. It seems to be possible to deconstruct extremes without remaining emptyhanded. I find the non-nihilist readings of Nāgārjuna more plausible, especially given the fact that Nāgārjuna explicitly denies the non-existence of things and argues against versions of Abhidharmika accusations of nihilism himself. It is for this reason that I decide to not explore the nihilist readings in this research any further. I continue with a non-nihilist reading inspired by Siderits, Garfield, Kalupahana, Berger and Westerhoff, all of whom I further differentiate between when needed. [39:  Since Spackman, as we have seen, defines anti-essentialism as the embrace of the conventional existence of objects (2014, 151).] 


[bookmark: _Toc108192157]Śūnyata and Svabhāva 
The central point of Nāgārjuna’s philosophy revolves around the notion of śūnyata, which is usually translated as ‘emptiness’ (Westerhoff, 2017, 94). When something is empty, it is of course lacking something. That thing that something lacks, when Nāgārjuna speaks of emptiness, is svabhāva, which finds many translations such as ‘own-being’, ‘substance’, ‘inherent existence’ or ‘intrinsic nature’. The term is compound of sva meaning ‘one’s own’ and bhāva meaning a thing, a thing’s existence or nature (Westerhoff 2017, 94). The most important aspect of the term is that it refers to a thing that has bhāva all on its own, in such a way that it is not dependent on anything else except for itself.
	The notion of svabhāva for the Abhidharmikas differed slightly from the Madhyamaka notion. For the Abhidharmikas, some things are only what they are because their parts (i.e. other things) are what they are (Westerhoff, 2017, 94), just like how the chariot relies on its wheels and axle to bring goods to people. However, for the Abhidharmikas, there are things that do not depend on other things for their nature to be established: the dharmas. These maximally simple units have their nature contained in them. The dharmas provide an ontological foundation of dependence relations. An ontological ‘rock bottom’, so to speak. They, and only they, have svabhāva. As we have seen, it is precisely this notion that Nāgārjuna argues against. 
	Nāgārjuna considers the lack of parts not as a sufficient condition for a thing to have svabhāva. An important difference between the conceptions of svabhāva in the two systems of thought is their understanding of causality. In general, the Abhidharmikas do not find it problematic that their dharmas, their fundamental ontological units, are caused (Westerhoff, 2017, 95). For Nāgārjuna, the dharmas cannot have svabhāva if they are caused.[footnoteRef:40] The following two verses capture Nāgārjuna’s argument in a nutshell: [40:  Westerhoff argues that, for the Madhyamika, causality is inseparable from the conceptualisation done by the mind. He presents an argument that either the cause or the effect is not present in the moment (these cannot be simultaneous for the Madhyamika), so one of the two must be supplied by the mind (Westerhoff, 2017, 95). In the next chapter on foundationalism, I argue against Westerhoff’s position. ] 


na saṃbhavaḥ svabhāvasya yuktaḥ pratyayahetubhiḥ |
hetupratyayasaṃbhūtaḥ svabhāvaḥ kṛtako bhavet || 

[15.1] It is not correct to say that intrinsic nature (svabhāva) is produced by means of causes and conditions.
An intrinsic nature that was produced by causes and conditions would be a product. 

svabhāvaḥ kṛtako nāma bhaviṣyati punaḥ katham |
akṛtrimaḥ svabhāvo hi nirapekṣaḥ paratra ca || 

[15.2] But how could there ever be an intrinsic nature that is a product?
For intrinsic nature is not adventitious, nor is it dependent on something else. (Siderits & Katsura, 2013, 154-155)

Here, Nāgārjuna crucially argues that svabhāva (inherent, independent existence) as a product of something is contradictory. One can wonder, I think rightfully so, how an independent thing, something that can exist without depending on anything, can be caused. In case something is produced, for Nāgārjuna, the nature of that caused thing does depend on things outside of itself for its existence and thus cannot have svabhāva. He articulates existence by svabhāva in a more rigorous fashion. A thing not only has to be maximally simple but also must exist without causes and conditions. Eventually, as Westerhoff highlights, svabhāva boils down to the absence of all dependence relations for Nāgārjuna (2017, 95). Thus, something being empty for Nāgārjuna means that something is devoid of the capacity (e.g. a ‘substance’) to function as an ontological endpoint without further depending on things. In other words, an empty thing is lacking autonomous existence and cannot function as a foundation. 
What is interesting in the MMK is that there is no master argument for the rejection of svabhāva. Westerhoff aptly summarises why this is the case: 

If nothing has its nature intrinsically and independently there can also be no argument for a particular thesis that by its very nature establishes its conclusion independent of the context in which it is made and independent of the audience towards which it is directed. (Westerhoff, 2021, 10)

The argumentation against objects having svabhāva must proceed case by case, in a way that suits the circumstances. In the MMK, Nāgārjuna employs a strategy which, in its contours, reminds us of the Socratic dialogue: examine a variety of the opponents’ claims and demonstrate how they cannot be (ultimately) true. This strategy is built on the idea that once amply many claims have been refuted, the prospects of a fruitful inquiry into a world where things can exist by themselves and have an intrinsic nature are diminished. 

[bookmark: _Toc108192158]Dependent Origination and the Emptiness of Emptiness
Chapter 24 of the MMK can be used to further convey the central message that Nāgārjuna aims to communicate. Emptiness, svabhāva and dependent origination can all be understood more deeply when we analyse this MMK chapter. 
	The chapter starts with the opponent confronting Nāgārjuna with the argument that if everything truly is empty, then there would not be origination nor cessation, good actions nor bad and no Four Noble Truths. The opponent reasons that Nāgārjuna thereby jeopardises the teachings of the Buddha. In Nāgārjuna’s initial reply, he states that the opponent misunderstands emptiness (Siderits & Katsura, 2013, 274). When Nāgārjuna continues, he turns the opponent’s argument against him: ‘All is possible when emptiness is possible. Nothing is possible when emptiness is impossible’ (ibid., 276). He argues:

svabhāvād yadi bhāvānāṃ sadbhāvam anupaśyasi |
ahetupratyayān bhāvāṃs tvam evaṃ sati paśyasi || 

[24.16] If you look upon existents as real intrinsically,
in that case you regard existents as being without cause and conditions.

kāryaṃ ca kāraṇaṃ caiva kartāraṃ karaṇaṃ kriyām |
utpādaṃ ca nirodhaṃ ca phalaṃ ca pratibādhase || 

[24.17] Effect and cause, as well as agent, instrument and act,
arising and ceasing, and fruit—all these you thereby deny. (Siderits & Katsura, 2013, 276-277)

Nāgārjuna reasons here that things with independent existence (svabhāva) should be regarded as without causes and conditions since otherwise their nature could not be independent, as we have addressed in the former section. Therefore, if they exist by virtue of dependence relations (e.g., cause and effect, arising and ceasing) they cannot be regarded as independently existing and thus cannot have svabhāva. If everything that originates in dependence on causes and conditions cannot have svabhāva, all must be empty since emptiness for Nāgārjuna means the lack of svabhāva (ibid., 277). 
	We now arrive at probably the most analysed verse of the MMK. It reads:

yaḥ pratītyasamutpādaḥ śūnyatāṃ tāṃ pracakṣmahe |
sā prajñaptir upādāya pratipat saiva madhyamā || 

[24.18] Dependent origination we declare to be emptiness.
It [emptiness] is a dependent concept; just that is the middle path. (Siderits & Katsura, 2013, 277)

Siderits uses historical interpreter Chandrakīrti to elaborate on this verse. Chandrakīrti uses a seed analogy: when a sprout originates from a seed in dependence on causes and conditions (such as moist soil), it means it originates without intrinsic nature (Siderits & Katsura, 2013, 277), since we have just established in 24.16 and 24.17 that things that arise dependently must be empty. In the context of this analogy, Siderits & Katsura interpret that the first line of verse 24.18 does not argue that dependent origination is equal to emptiness, like it seems to do prima facie, but rather that emptiness follows from dependent origination. I would summarise their reasoning as follows: things are dependently originated because they arise in dependence on causes and conditions. Things that arise in dependence on causes and conditions must be empty because if they are not empty, they have intrinsic existence, and if they have this intrinsic existence, they cannot depend on anything else; otherwise, they would not actually have intrinsic (independent) existence. Therefore, we can state: things are empty because they are dependently originated.
	In this verse, we also arrive at what Garfield (2002) thinks is the deepest, most radical step of Nāgārjuna: the emptiness of emptiness. At some point in his paper Dependent Arising and the Emptiness of Emptiness (2002), Garfield aims to understand whether emptiness itself can be understood to be empty. We can follow his example of a table: if we analyse a conventional entity such as a table, we see that there is no table apart from its parts. We also see that it has dependently arisen with its causes and conditions (e.g. the maker of the table, the tools that shaped it). We can conclude the table is empty since it is dependently originated so it cannot have inherent, independent existence. We can now ask: is that emptiness of the table empty itself? According to Garfield, this emptiness of the emptiness of the table includes nothing at all except for the lack of the intrinsic nature of the table. Thus, the emptiness of the table depends upon the table: if there is no table, there is no emptiness of the table. Since emptiness then depends upon the existence of conventional phenomena, it has dependently arisen with those phenomena, and emptiness itself must also be empty (Garfield, 2002, 38-39). Simply put, emptiness is empty because it relies on the object that is empty and thus has dependently arisen with the object.
	What is noteworthy here is that this emptiness, for Garfield, is not the ultimate reality of the conventional phenomena. To see the table as empty is not to see beyond it into some other, more real, reality. It is rather to see the table as dependent and conventional. One sees the table as dependently arisen and infers its emptiness. For Garfield, emptiness itself is thus not something outside conventional reality; rather, it is the conventionality of conventional reality (ibid., 39). We see here again that, for Garfield, there is no ultimate reality, only conventional reality. Even the central concept of Nāgārjuna’s thought (emptiness) is not part of an ultimate reality and is not ultimately true itself. 
	In non-nihilist readings where not all truths are reduced to conventional truths, emptiness is still applied to itself. For example, in Berger’s (and Kalupahana’s) reading, emptiness does not follow from dependent origination but is synonymous with dependent origination. Seeing the dependent origination of objects (including conceptual objects) is thus seeing the emptiness of these objects. Nāgārjuna’s concept, thought or assertion of ‘emptiness’ dependently arises with Nāgārjuna himself and thus must be empty – emptiness itself, one can again argue, is empty.
	Let us return to MMK Chapter 24 and finish our analysis of it. In the remainder of the MMK chapter Nāgārjuna substantiates the abovementioned claims by taking the opponent’s claim ad absurdum and scrutinising the opposite position that there are non-empty things. Essentially, Nāgārjuna argues that when one takes there to be dharmas with svabhāva, or non-empty things like the opponent upholds, one must conclude that these non-empty things have not dependently arisen, have no dependence relations, and are not subject to causes and conditions. If this is so, Nāgārjuna maintains, these dharmas are independently existing things that are not capable of change. He uses suffering as an example: 

svabhāvenāparijñānaṃ yadi tasya punaḥ katham |
parijñānaṃ nanu kila svabhāvaḥ samavasthitaḥ || 

[24.26] If noncomprehension of suffering is intrinsic, how will there later be its comprehension?
Isn’t an intrinsic nature said to be immutable? (Siderits & Katsura, 2013, 281-282)

If things have intrinsic nature, Nāgārjuna aims to demonstrate, these things cannot change since their intrinsic nature must change. An intrinsic nature of an object cannot change if we are to speak of the same thing. Thus, if there is intrinsic nature to objects, they must be static entities that have not dependently arisen. If the fundamental building blocks of the universe (dharmas) are static, nothing in the universe can change. Nāgārjuna spends much of the MMK chapter showing that there is then neither origination nor cessation, neither cause nor effect, neither good nor bad actions and no Four Noble Truths. With the acceptance of non-empty things, one would basically arrive at a static, non-changing universe. Therefore, he reasons, it is the acceptance of non-empty things that jeopardises the Buddha’s teachings instead of vice versa. Nāgārjuna concludes the chapter with the following verse: 

yaḥ pratītyasamutpādaṃ paśyatīdaṃ sa paśyati |
duḥkhaṃ samudayaṃ caiva nirodhaṃ mārgam eva ca || 

[24.40] He who sees dependent origination sees this:
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suffering, arising, cessation, and the path. (Siderits & Katsura, 2013, 288)
3. [bookmark: _Toc108192159]A World Without Foundation
A (or arguably ‘the’) motivation for Rovelli’s use of Nāgārjuna in his book Helgoland (2020b), and thereby the initial motivation for this thesis, revolves around the idea of a philosophical system that is without foundation – a world ‘without a foothold’ and ‘no place to stand’ (Rovelli, 2020b, 148). As we have seen, Nāgārjuna opposes the idea of an ontological endpoint of dependence relations. Since the idea of a foundationless philosophy is central in the comparison between Rovelli and Nāgārjuna, I dedicate this chapter to understanding Rovelli’s and Nāgārjuna’s non-foundationalist positions more deeply. In this chapter, I show that RQM in its current form and from the perspective of ontic structural realism is not compatible with Nāgārjuna’s non-foundationalism in multiple ways. The main reason for this incompatibility is that Nāgārjuna’s position with respect to foundationalism is more encompassing and more radical than Rovelli’s narrowly defined non-foundationalism. I first assess Nāgārjuna’s foundationalism and then advance to the comparison with Rovelli.
[bookmark: _Toc108192160]	Westerhoff’s Dependent Mind
In The Oxford Handbook of Indian Philosophy (2017), Westerhoff dedicates a chapter to Nāgārjuna’s non-foundationalism, which is instructive for our inquiry. Although Westerhoff’s conclusion is to be taken seriously, the aspect of ‘mind-dependence’ he discusses needs to be addressed first before we can use his conclusion. The idea of mind-dependence evokes an idea of the mind as fundamental, as foundation. I believe Westerhoff is mistaken in positing this within Nāgārjuna, and I address this before continuing to the assessment of Nāgārjuna’s non-foundationalism.
To understand Westerhoff’s view on mind-dependence, we first need to understand what he declares to be the three most important dependence relations in Madhyamaka thought (2017, 9), namely: mereological dependence (the dependence of composite objects on their parts), causal dependence (the dependence of an effect on its cause) and conceptual dependence (the dependence on the conceptualising mind). According to Westerhoff, for the Madhyamika, causality is inseparable from the conceptualisation done by the mind (Westerhoff, 2017, 95). When we understand cause and effect as successive and subscribe to a presentist worldview,[footnoteRef:41] only one member of the causal relation can exist in a temporarily minimally extended present. Westerhoff aims to solve the supposed problem of how there can be a relation if one of the two causal relata fails to exist. According to Westerhoff, the solution is the mind: ‘the idea is that when the cause exists, the effect is supplied by anticipation, and when the effect exists, the cause is supplied by memory’ (ibid., 96). In Westerhoff’s conception, causation is ‘essentially mind-dependent’ since there would be no causal relations without mind (ibid., 96-97). Since dependent things are empty for Nāgārjuna, the argument about the mind-dependence of causation can be seen as an argument for the emptiness of causally connected objects since they are dependent. To summarise Westerhoff’s reasoning, everything that exists in causal dependence must be empty, not only because of the second dependence relation (causal dependence) but also because of the third (conceptual dependence) since causality itself is mind-dependent (ibid., 97).  [41:  Presentism is the metaphysical position that only present things exist (Ingram & Tallant, 2022). ] 

	I think there are several problems with this reasoning: first, Westerhoff states he uses Bhāviveka’s historical commentary, but he does not refer to verses, chapters or specific elaborations of Bhāviveka that support his conclusions on causality, which makes it difficult to check whether it makes sense. Second, the assumption of presentism is essential to the argument. Without the assumption, which was already controversial in ancient India (ibid.),[footnoteRef:42] the idea that either the cause or the effect must be supplied by the mind does not make sense and the argument crumbles. Third, which is more of a limitation, his reasoning only establishes the emptiness of causally dependent objects, not the emptiness of all objects per se.[footnoteRef:43] Fourth, in this argument, doesn’t the fact that the emptiness of the objects discussed here is already established by Westerhoff’s second dependence relation (causal dependence) make the establishment of the emptiness of objects by the third dependence relation (conceptual dependence) redundant? Lastly, and most important for our present purpose, there seems to be a paradoxical element to Westerhoff’s thinking. Westerhoff refers to the conceptual dependence relation as the ‘most subtle’ of the three,[footnoteRef:44] and writes: ‘Only if we can show that no objects exist independently with respect to conceptual dependence are we able to establish Nāgārjuna’s anti-foundationalism in the full sense’ (Westerhoff, 2021, 10).[footnoteRef:45] Westerhoff posits conceptual dependence here as the most fundamental dependence relation, but this is contradictory. We can re-write this citation as saying: ‘Only if, in a final analysis, everything is conceptually dependent on the mind is anti-foundationalism truly established’. A non-foundationalism in which everything depends on one thing is inherently contradictory.[footnoteRef:46] If the conceptual dependence is truly most fundamental, it seems like an endpoint of dependence relations is created, namely the mind. The possibility of an independent mind on which causality depends obviously jeopardises the Nāgārjunian project since nothing exists independently.  [42:  I have been unable to find sources that help me estimate the likeliness that a presentist worldview would be embraced by Nāgārjuna.]  [43:  The second and third problems (presentism and limitation to causal objects) indicated here are already briefly mentioned by Westerhoff himself in his paper (2017, 97). ]  [44:  ‘[…] if causal production involves minds as an indispensable part, then it neither can exist substantially in the most subtle of the three ways (being independent of conceptualization), nor can it bear its nature intrinsically, because being what it is presupposes the existence of mental states distinct from it’ (Westerhoff, 2017, 97).]  [45:  Westerhoff uses anti- and non-foundationalism interchangeably. ]  [46:  The idea that ‘everything’ depends on the mind can be supported in Westerhoff’s treatment of Nāgārjuna’s conventional truth. In the literature, there are two readings of ‘conventional truth’. Westerhoff (as does Garfield, see 2002, 60) subscribes to a reading of the term as a conceptual/linguistic activity, while, for example, Siderits defines it as ‘action based upon this truth leads to successful practice’. In Westerhoff’s reading of ‘conventional’ as a conceptual activity, one can make the argument that now all conventional truth is mind-dependent since conceptual dependence is equated with mind-dependence. For Westerhoff, all truth is conventional truth, so one arrives at the conclusion, willingly or unwillingly, that everything is mind-dependent (to my knowledge, Westerhoff is the only commentator who explicitly identifies causality as mind-dependent).
] 

	One might object: Westerhoff asserts the conceptual dependence relation as most fundamental, not the mind as a substantial entity, so the mind can still be an empty thing and not function as an endpoint. First, I do not think this is what Westerhoff means with his assertion that ‘no objects can exist independently with respect to conceptual dependence’ (ibid.) since he defines conceptual dependence himself as ‘dependence on the conceptualizing mind’ (ibid., 9). After all, why call it ‘mind-dependence’ in that case? Second, and I go into more detail about this when discussing ontic structural realism later in this chapter, the problem with a dependence relation being the most fundamental is precisely that it is contradictory to a truly non-foundationalist position. Nāgārjuna argues that nothing exists by svabhāva. In Nāgārjuna’s framework, where nirvāṇa, the Four Noble Truths, the dharmas and emptiness are not exempted from this conclusion, it would be mistaken to assert that dependence relations should be. 
	I have not found writings of Westerhoff where he argues for the mind as foundation, nor have I seen him argue for the mind-dependence of all conventional reality explicitly. Westerhoff does not seem to observe the apparent contradiction and makes no effort to clarify his position on this matter. However, I do think that for the purpose of this thesis a relatively simple solution can be found by letting go of Westerhoff’s insistence that non-foundationalism can only be established once there are no things independent with respect to conceptual dependence (i.e. no things independent of the mind). A way one could then make sense of conceptual dependence is by understanding the mind not as a foundation for causality (which would be contradictory) but rather as another node in the web of interdependence. In this way, the minds’ involvement in conceptual activity is still preserved, and the mind can, in its turn, be seen, for example, as depending on other things (e.g. the body).[footnoteRef:47] Hence, it makes more sense to speak of the ‘mind-interdependence’ than the ‘mind-dependence’ of causality.[footnoteRef:48] In my view, it is not problematic that the mind is involved in conventional, conceptual activity. Rather, establishing the mind as that thing on which the existence of all conventional reality rests is problematic when one argues there is no such endpoint of dependence relations. Using mind-interdependence establishes the mind not as an endpoint of dependence relations but rather as a piece of the puzzle of interconnected and dependently arisen objects. [47:  Garfield refers to this dependence of the mind on the body by stating that the mind is destroyed along with the body (2002, 81).]  [48:  I am following the suggestion of my supervisor Douglas Berger here.] 

	So, while Westerhoff posits mind-dependence, Nāgārjuna is not foundationalist with respect to the mind. Let us examine what Nāgārjuna’s non-foundationalism does entail.

[bookmark: _Toc108192161]Nāgārjuna on Non-Foundationalism
Although there are many forms of (non-)foundational arguments in Western academic literature, including metaphysics, (non-)foundationalism is probably most well-known in modern literature for the epistemological debates. Epistemological foundationalism is concerned with the foundation for knowledge (justified true belief).[footnoteRef:49] Ted Poston tells us foundationalists maintain that ‘some beliefs are properly basic and that the rest of one’s beliefs inherit their epistemic status (knowledge or justification) in virtue of receiving proper support from the basic beliefs’ (Poston, n.d., introduction). A classic example is of course Descartes’ cogito argument in which knowledge of the existence of the thinking and non-extended ‘I’ is taken to be the foundation for knowledge (Descartes, 1984). Nāgārjuna presents an argument against epistemic foundationalism in the Vigrahavyāvartanī (Westerhoff, 2010; Westerhoff, 2017, 107). To summarise this argument briefly, Nāgārjuna argues that there is no fundamental epistemic instrument since it does not make sense to speak of an epistemic object in the same way as it does not make sense to speak of a ‘glue of the universe’ if the universe is devoid of things to be glued (Westerhoff, 2017, 100). Although Nāgārjuna argues against epistemic foundationalism here, it is essential to understand that Nāgārjuna’s non-foundationalism is broader than epistemology. David Kalupahana, for example, writes that Nāgārjuna demolishes ‘the foundation of substantialist metaphysics’ (Kalupahana, 1991, 356). Westerhoff’s chapter (2017), dedicated to Nāgārjuna’s non-foundational position, highlights that throughout the multitude of his writings, Nāgārjuna attacks various forms of foundationalism. Westerhoff concludes that Nāgārjuna’s non-foundationalist position shows many faces, namely, ontological, epistemological, and linguistic. It is not confined to a specific form or topic, nor to a group of such topics. Westerhoff calls this ‘non-foundationalism about truth’ (2017, 103), but since this research is not limited to the reading of Nāgārjuna where there is no ultimate truth, I refer to this position as Nāgārjuna’s ‘global non-foundationalism’.[footnoteRef:50] I do not elaborate on all arguments against the different forms of foundationalism, but to illustrate, I analyse an MMK chapter where Nāgārjuna argues against a metaphysical foundation of origination, cessation and duration.[footnoteRef:51] [49:  For simplicity, I do not go into the debate on the extent to which knowledge corresponds to justified true belief. ]  [50:  Westerhoff’s term includes, according to Westerhoff himself, Nāgārjuna denying an ultimate truth (Westerhoff, 2017, 102).]  [51:  For a discussion on the linguistic non-foundationalism of Nāgārjuna, see Westerhoff, 2017, 102-103.] 

In MMK Chapter 7, Nāgārjuna aims to further fill in what it means for objects to be dependently originated. This MMK chapter investigates objects as saṃskrta, meaning they are ‘compounded’ – made of parts.[footnoteRef:52] As such, these objects are characterised by origination, duration (stasis) and cessation. The saṃskrta of objects is believed to be observable and, as such, the saṃskrta itself is compounded (Siderits & Katsura, 2013, 71). According to some Abhidharmikas, this means that there are three more characterisations (origination, duration, cessation) representing the compounded objects’ origination, duration, and cessation. This, as pointed out by Nāgārjuna, would lead to an infinite regress. In verse 7.3, Nāgārjuna frames the dilemma: [52:  Both Siderits & Katsura as well as Garfield use the term ‘conditioned’, instead of ‘compounded’, in this MMK chapter. Douglas Berger (personal communication, April 6, 2022) brought to my attention that this is incorrect. Upon investigating this, I found Siderits & Katsura translate the term inconsistently: in MMK Chapter 7, they translate saṃskrta as ‘conditioned’, and, in MMK Chapters 13 and 16, they translate it as ‘composite’. MMK Chapter 7 is essentially about the characterisation of objects through origination, duration and cessation, as Siderits & Katsura agree upon (2013, 71); hence I can still use Siderits & Katsura’s and Garfield’s reasoning when ‘conditioned’ is edited to ‘compounded’.] 


utpādasthitibhaṅgānām anyat saṃskṛtalakṣaṇam | 
asti ced anavasthaivaṃ nāsti cet te na saṃskṛtāḥ || 

[7.3] If origination, duration, and cessation possessed another set of characteristics of the [compounded] (i.e. origination, etc.),
there would be an infinite regress; if not, then they would not be [compounded]. (Siderits & Katsura, 2013, 74)

So, compounded objects must be characterised by origination, duration and cessation or they cannot be compounded. If those characterisations, such as origination, is itself compounded, origination is in turn characterised by origination, duration, and cessation. Over the course of the MMK chapter, Nāgārjuna refutes one by one the compoundedness of each characterisation by showing what the infinite regress entails and why it is problematic. Garfield elaborates that when the infinite regress is cut off at some level, one should be able to explain why this level is exempted, but the problem is that this cannot be explained (Garfield, 1995, 167). The apparent problem behind 7.3 is that if the compoundedness of characteristics is refuted, like Nāgārjuna argues in the chapter, origination cannot originate and the compounded would not exist. In his conclusion on the matter in the last two verses of the chapter, Nāgārjuna embraces this result rather than argue against it:

utpādasthitibhaṅgānām asiddher nāsti saṃskṛtam |
saṃskṛtasyāprasiddhau ca kathaṃ setsyaty asaṃskṛtam || 

[7.33] Since origination, duration, and cessation are not established, there is nothing that is [compounded].
And in the absence of the establishment of the [compounded], what un[compounded] thing will be established? (Siderits & Katsura, 2013, 88)

The meaning of first line of verse 7.33 is that origination, duration, and cessation cannot be made sense of and cannot be established. It concludes that there is then nothing that is compounded. One could conclude that if there is nothing that is compounded, then that which is ultimately real is uncompounded, as the Abhidharmikas hold to be the case for the dharmas. However, the second line refutes that conclusion: we can only explain the uncompounded if we can explain the compounded, and the argument in this MMK chapter is precisely that compoundedness itself cannot be made sense of (hence cannot be established) (Siderits & Katsura, 2013, 88). The uncompounded can thus not be made sense of and cannot be established. Important, here, is that Nāgārjuna does not argue that the compounded (or uncompounded) does not exist:

yathā māyā yathā svapno gandharvanagaraṃ yathā |
tathotpādas tathā sthānaṃ tathā bhaṅga udāhṛtam || 

[7.34] Like an illusion, like a dream, like the city of the gandharvas,
so origination, duration, and cessation are declared to be. (Siderits & Katsura, 2013, 88)

With ‘like a dream’ or ‘illusion’ it is not meant that origination, duration, and cessation do not exist at all. Rather, the meaning of this verse according to Garfield is that origination, duration, and cessation do not exist in a way they are ordinarily conceived of, as inherently existing and independent things (Garfield, 1995, 177).[footnoteRef:53] Dreams exist in one way (as illusions), Garfield elaborates, but appear to exist in another (as objects of perception). Likewise, for Garfield, origination appears to exist in some ultimate way, but, in reality, exists only in a conventional ‘and relative’ sense (ibid.). This reasoning also makes sense outside of Garfield’s emphasis on conventional existence: dreams appear to exist as independent things, but actually only exist in dependence on other things, like me having the dream. [53:  Siderits does not elaborate on this verse apart from explaining what is meant with ‘the city of the Ghandharvas’, which is not important here (2013, 88).] 

 	Returning to non-foundationalism, we can take Nāgārjuna’s use of the compounded object here as an example of his stance. Garfield writes:

The point that Nāgārjuna is after, of course, is that this principle itself – that there must be an explanatory basis, an independent entity that has characteristics, as an explanation of the occurrence of any characteristics – is what generates the regress and must be rejected (Garfield, 1995, 162).

We see Nāgārjuna arguing that the need for an independent entity that has characteristics to explain the occurrence of characteristics is what leads to the infinite regress.[footnoteRef:54] So, rather than try to avoid regress and define some foundation, Nāgārjuna observes the regress and points to the idea that the need for an explanatory basis is what is problematic. As we know, there is no such thing that can exist independently for Nāgārjuna; hence, there is no basis from which to derive characteristics. Dependent origination, along with that which is dependently arisen, is empty of inherent existence. Origination, duration, and cessation, along with the compounded and the dharmas are all empty. The reasoning becomes familiar: they are not existent as independent objects, nor are they non-existent – they are existent as interdependent and empty objects. The foundation of origination, duration and cessation is neither their compoundedness nor their uncompoundedness – there is no foundation at all, they are empty of this foundation. So, we see here again that emptiness is central, which precisely means that there is no foundation.[footnoteRef:55] The very fact that nothing can exist by itself ensures that nothing can function as a foundation for anything else in any way. [54:  The problem of the infinite regress can also be found in contemporary literature on epistemological foundationalism (see Ali & Fumerton, 2018). Interestingly, however, Nāgārjuna uses the regress argument as a reason to embrace non-foundationalism since for him the regress shows that there is no foundation (the desire for a foundation generates the regress), while, in modern epistemological debates, the argument is used as an argument for foundationalism (in the sense that if one does not define a foundational belief, you enter the regress).]  [55:  What I think is interesting to note is that when we take the analysis of MMK Chapter 7 as an argument for non-foundationalism at face value, there seems to be a problem with defining Nāgārjuna’s theory as strictly non-foundational. I have explained that since the compounded cannot be made sense of it is not established and thus the uncompounded is not established either. Therefore, if we take Nāgārjuna’s argument in MMK Chapter 7 to mean that foundationalism cannot be made sense of (since it is not clear why some level can be exempted; hence, there is an infinite regress), foundationalism is not established and non-foundationalism is not established either. Strictly speaking, it may not make sense to speak of ‘non-foundationalism’ (as a thing by itself) in Nāgārjuna if ‘foundationalism’ does not make sense according to him – they define each other. However, as we have also seen, the fact that the compounded and uncompounded cannot be established is used by Nāgārjuna to demonstrate their lack of svabhāva. Yet, they still exist (either conventionally or ultimately) in mutual dependence. I thus continue to use non-foundationalism to refer to Nāgārjuna’s position since it does not cause issues for our analysis here.] 

	 Therefore, the non-foundationalism Nāgārjuna presents throughout his works is a ‘global’ non-foundationalism not limited to epistemic foundationalism. For Nāgārjuna, there is no ontological endpoint, like, for example, origination, duration or cessation as we have just seen. There are no epistemic objects nor epistemic instruments. We can infer from these multiple faces of non-foundationalism that, since there is nothing that has svabhāva in any domain of reality or in the human understanding of reality, there is nothing whatsoever that is able to function as a foundation throughout these domains. 

[bookmark: _Toc108192162]The Underpinning of RQM
The main question to answer with respect to Rovelli is whether RQM can be seen as a similarly broad non-foundationalist theory as Nāgārjuna’s system of thought. For Rovelli, there is no thing that can be described independently of its relation to the outside world, so the question is now whether the relationality of facts can be understood through Nāgārjuna’s non-foundationalism. Rovelli and Di Biagio, in their paper Stable Facts, Relative Facts (Rovelli & Di Biagio, 2021, 7) that was published one year after Helgoland, posit relative facts themselves as the ‘ontological basis’.
In this paper, Rovelli & Di Biagio discuss decoherence and argue it needs an ontology (ibid., 10). They discuss first how stable facts are unfit as a ‘basis’ for this ontology since stable facts are both still relational and approximate (ibid., 7).[footnoteRef:56] The problem they identify with stable facts as the ontological basis is that it is unclear when stable facts could form this basis – how stable does a fact need to be in order to be considered stable? Rovelli & Di Biagio instead propose to embrace contextuality and ‘base the ontology of the theory on relative facts’ (ibid., 1). Apart from the fact that ontology now becomes relational since it is based on relative facts,[footnoteRef:57] Rovelli & Di Biagio do not elaborate on what it means to ‘base’ an ontology on something. However, the tension in the context of foundationalism is that Rovelli & Di Biagio discuss relative facts here as ‘the primary elements of reality’ (ibid., 7). If ontology is ‘based upon’ relative facts, and these relative facts form the primary elements of reality, is that not (however relative these facts may be) an ontological foundation?  [56:  To reiterate, stable facts are relational because these facts are only stable relative to some other system that does not have a sufficiently strong interaction with an environment. Stable facts are approximate because at no point the interference terms vanish completely (Rovelli & Di Biagio, 2021, 7).]  [57:  It is relational ‘in the sense that it is based on facts established at interactions and are labelled by physical contexts’ (Rovelli & Di Biagio, 2021, 8).] 

	
[bookmark: _Toc108192163]	RQM from an Ontic Structural Realist Perspective
Since Rovelli leaves room to interpret his writings, there are various examples of people applying their philosophical framework to RQM.[footnoteRef:58] Laura Candiotto (2017) has attempted to fill in some details behind Rovelli’s words and argues RQM can be seen as an instantiation of the ontology of ontic structural realism (OSR). In its broadest definition, ‘OSR is any form of structural realism based on an ontological or metaphysical thesis that inflates the ontological priority of structure and relations’ (Ladyman, 2020, 22). It is precisely for this priority of relations that Candiotto uses RQM in this context; she both argues that RQM substantiates the plausibility of the primacy of relations – that RQM thereby affirms the thesis of OSR (2017, 537) – and inversely argues that ‘OSR provides a coherent philosophical framework that can explain the metaphysical implications of RQM’ (2017, 544). For Candiotto, OSR ‘posits relations, and not objects, as fundamental’ (2017, 538). She consequently argues that, within RQM, relations should be understood as the ‘primary building blocks of the universe’ (2017, 541). So, for Candiotto, there are indeed things that function as ontologically foundational in RQM: the relations.  [58:  For example, Andrea Oldofredi interprets RQM in terms of mereological bundle theory (see Oldofredi, 2021) and Mauro Dorato has analysed RQM in terms of dispositional properties (see Dorato, 2007).] 

Up to a certain point, Candiotto’s reasoning seems to resonate with that of Nāgārjuna. For example, she writes: ‘the image of the world proposed by RQM invites us to think of reality not as starting from things, which would be then connected by relationships, but as processes that manifest "things" as the result of their intertwining’ (Candiotto, 2017, 544). This resonates closely with Nāgārjuna’s idea of dependent origination – empty objects mutually arise due to their interdependency.[footnoteRef:59] However, the conclusion Candiotto draws from this (that relations should be seen as primary and fundamental ontological building blocks) cannot be rhymed with Nāgārjuna. The contrast between the initial resonance, followed by the incompatibility of conclusions, is best captured when Candiotto states that the new metaphysical approach should be ‘arguing for the impossibility of individuation…’, a sentiment shared by Nāgārjuna,[footnoteRef:60] ‘and positing relations as fundamental’, which is incompatible with Nāgārjuna’s broad non-foundationalism (ibid., 545). Although both Nāgārjuna and Candiotto reject the notion of foundational entities, Candiotto introduces relations as a new fundamental unit. Relations as the fundamental, primary building blocks is in contradiction with Nāgārjuna’s global non-foundationalism since the idea of Nāgārjuna is not only that there are no foundational individual entities but that there is no foundation at all. [59:  Another example of this resonance: ‘Therefore, the identity of objects depends on the relational structure of the world. Identity is structure-relative, and something could not be the thing it is unless it is located in a field of relations’ (Candiotto, 2017, 545). This resonates with Nāgārjuna in the sense that the nature of an object is not self-enclosed, but rather dependent on causes and conditions outside of it.]  [60:  At least in case we understand ‘impossibility of individuation’ as the impossibility of an independent thing.] 

	I observe two reasons why the perspective of OSR is not compatible with Nāgārjuna. The first reason is that Nāgārjuna argues nothing exists with svabhāva, including relations. In Chapter 10 of the MMK, Nāgārjuna assesses the emptiness of relations, and analyses the relation between fire and fuel:

apekṣyendhanam agnir na nānapekṣyāgnir indhanam |
apekṣyendhanam agniṃ na nānapekṣyāgnim indhanam || 

[10.12] Fire is not dependent on fuel; fire is not independent of fuel.
Fuel is not dependent on fire; fuel is not independent of fire. (Siderits & Katsura, 2013, 116)

Bhāviveka, in his historical commentary on this verse, draws attention to the point that all possibilities are negated. Siderits & Katsura conclude that the point here is to rule out all statements we may think are ultimately true about fire, fuel, and their relation. Fire, fuel, and their relation are empty of svabhāva. Again, we see here that Nāgārjuna takes the claim that everything is empty very seriously and stresses the emptiness of the mutual dependence relation itself like he emphasises the emptiness of dependent origination and emptiness itself. For Candiotto, relations exist as a basis that exists primary to the objects. Establishing relations that are ontologically foundational establishes such relations as non-empty of svabhāva, since when they form the ontological endpoint of dependency, the relations themselves must be able to exist while not depending on anything. Asserting relations as ‘primary ontological entities’, as some foundational units that are non-empty of svabhāva, as Candiotto does, is in stark contrast with the emptiness of relations, devoid of svabhāva, that Nāgārjuna posits. 
	The second reason why I observe the conception of relations as the primary ontological units is incompatible with Nāgārjuna’s position is because I do not think the talk of one thing giving rise to, or being prior to, another thing makes much sense from Nāgārjuna’s perspective. Although Nāgārjuna argues in MMK Chapter 10 for the emptiness of the mutual dependence relation, he argues for mutual dependence in the two preceding chapters. In MMK Chapter 8, Nāgārjuna argues for the mutual dependence of the object and the agent (Siderits & Katsura, 2013, 96). In MMK Chapter 9, the Abhidharmika maintains there must be a person prior to faculties and states since they depend on a bearer. Nāgārjuna refutes the idea of a person prior to faculties and states:

ajyate kena cit kaś cit kiṃ cit kena cid ajyate |
kutaḥ kiṃ cid vinā kaś cit kiṃ cit kiṃ cid vinā kutaḥ ||

[9.5] Someone is made manifest by means of something [that manifests it], something [that manifests] is manifested by someone [underlying].
How can someone [be made manifest] without something [that manifests]; how can something be manifested without someone [whom it manifests]? (Siderits & Katsura, 2013, 101-102)

Dependence, for Nāgārjuna, requires simultaneous existence of the dependent and that on which it depends. Siderits & Katsura elaborate that manifestation itself requires the existence of both the manifestor and the manifested: ‘The idea of a manifestor is the idea of something evident to the senses that reveals the existence of some non-evident underlying thing the existence of which is required in order to explain the occurrence of the manifestor’ (2013, 102). I believe that, for Nāgārjuna, it does not make sense to say ‘relations are prior to objects’, like Candiotto does, since the question of whether x is prior to (in the sense that it gives rise to) y is not relevant in general.[footnoteRef:61] Later in the chapter, Nāgārjuna writes: [61:  The sentiment against the discourse of ‘what is prior’ continues in MMK Chapter 11. There, Nāgārjuna argues that it does not make sense to talk about a prior or posterior part of saṃsāra, and consequently states that it does not make sense to talk about a middle part of saṃsāra. In the concluding verse, Nāgārjuna generalises his ideas on prior parts from saṃsāra to all existents, stating: ‘[11.8] Not only is there no prior part of saṃsāra,
there is as well no prior part of any existents’ (Siderits & Katsura, 2013, 126).] 


prāk ca yo darśanādibhyaḥ sāṃprataṃ cordhvam eva ca |
na vidyate ’sti nāstīti nivṛttās tatra kalpanāḥ ||

[9.12] What entity is prior to seeing and the rest, what entity is simultaneous, and what entity comes after—
these do not exist; the concepts of existence and nonexistence no longer apply there. (Siderits & Katsura, 2013, 106)

For Nāgārjuna, things arise dependently, in relation to one another: the idea of a manifestor includes the manifested.[footnoteRef:62] This is precisely the idea of mutual dependence: ‘the agent occurs in dependence of the object, and the object occurs in dependence of the agent’ (Siderits & Katsura, 2013, 96). To assign ontological priority to relations, from Nāgārjuna’s reasoning, simply does not make sense. [62:  This argument, highlighted by Nāgārjuna, resonates with an argument that is often made against OSR specifically: how can relations be primary if they are defined by things that relate? If the relata ontologically result from the relation for Candiotto, how can the relation be defined as a relation? This bears resemblance to the Nāgārjunian critique on foundationalism that we discussed earlier: the uncompounded does not make sense (and cannot be established) without the compounded. Similarly, one could say relations do not make sense (and cannot be established) without relata.] 

Concludingly, despite some initial resonance, OSR is not compatible with Nāgārjuna’s non-foundationalism. For Nāgārjuna, there are no foundational units, including relations, and it does not make sense to talk about the priority of relations. As a direct consequence, I argue that RQM from an ontic structural realist perspective is not compatible with RQM from a Nāgārjunian perspective. 

[bookmark: _Toc108192164]Is RQM Truly Lacking a Foundation?
Rovelli does not explicitly embrace OSR for RQM nor does he reject it. He mentions he does not intend to enter the contemporary philosophical debate (Rovelli, 2020b, 143). As we have seen, Rovelli posits relative facts as the ontological basis but shows little effort to elaborate. From what we have, I gather Rovelli treats relative facts similarly to how Candiotto treats relations, namely, as the primary ontological building blocks of reality. Positing primary elements of reality seems to establish them with the same type of foundational character as Candiotto’s relations, endangering the compatibility with a broad non-foundational stance. However, a plausible explanation for the fact that Rovelli does not notice a problem with using Nāgārjuna to argue against foundationalism in one publication and then positing a basis of ontology the next year is because he incorporates relationality in his ontological basis of relative facts. So, how does RQM in Rovelli’s own presentation compare to Nāgārjuna? 
	Relative facts happen at interactions. A relative fact is always relative to something and must thus always be understood in relation to something else. Rovelli is, to this day, unclear about what a relative fact is relative to, as it remains vague which relative fact corresponds to which specific interaction. In my understanding, a fact can either be relative to the interaction between two physical systems, or it can be relative to other relative facts. I analyse the arguments that I have presented for Candiotto’s case here and examine each option, starting with the first argument.
	In case relative facts should be understood as relative to the interaction between systems, it seems that the first argument made by analysing Candiotto also applies here. Even though the relative fact is now relative to the interaction, Rovelli denotes the relative facts themselves as ontologically basic, not the interaction (or neither). So, while it seems contradictory to posit a relative fact as ‘independently existing’ since relative facts must be relative to something, positing them as ontologically basic means they must have some way of depending on themselves, some ‘own-being’ (svabhāva), since they do not have things to depend on. This is in immediate contradiction with Nāgārjuna. If Rovelli would say the relative facts do have things to depend on (either mutually or not), for example the interaction, then it makes little sense to posit relative facts as ontologically basic in the first place. 
	The other possibility is that relative facts need to be understood as relative to other relative facts. A way to make sense of relative facts would, in this case, be that there are relative facts about both systems that exist relative to the interaction.[footnoteRef:63] Interactions between systems should be understood in terms of these relative facts. As such, the relative facts which Rovelli depicts as foundational would then come in interdependent pairs, in mutual dependence. This is interesting for our analysis since the individual relative facts should now not be understood as independently existing. The argument I have presented above (the first argument against Candiotto’s RQM) does not hold in this form. Individual relative facts cannot be seen as the ontological endpoint if they depend on other relative facts, since they mutually depend on each other. However, the arguments presented do hold in a similar vein on a larger scale. For the Abhidharmika, as we have seen, the chariot (the compounded object) does not have svabhāva since its nature depends on its parts. The dharmas, however, do not consist of parts and do have svabhāva, according to the Abhidharmika. For Nāgārjuna, neither the dharmas individually nor groups of dharmas together (e.g. those that form the chariot) can function as an endpoint of dependence relations – nothing has svabhāva.[footnoteRef:64] The pair of relative facts through which the interaction should be understood, or the class of relative facts as a whole, is depicted as ontologically basic by Rovelli and must thus function as an ontological endpoint of dependence relations as a group (or pair) if we follow Nāgārjuna’s reasoning. The constellation of relative facts together is ontologically basic and thus functions as some type of foundation of the physical systems and their interactions. For these relative facts to function as an ontological basis, they must have some level of ‘own-being’, some way of depending on itself, which is in contrast with Nāgārjuna’s reasoning in two ways: (1) no individual thing has svabhāva, so the independent existence of a pair or group of things cannot be dependent on its parts. And (2) no compounded thing (a grouping of parts) can have a shared intrinsic nature/independent existence, so relative facts as a group cannot exist independently. What it comes down to, for Nāgārjuna, is that a group of mutually dependent relative facts cannot be foundational or ontologically basic since that group as a whole would then be the endpoint of dependence relations and thus not depend on anything (i.e. have svabhāva). Nāgārjuna does not argue that the dharmas are mutually dependent on each other and thereby as a group function as an independent foundation for compounded things – Nāgārjuna argues everything is mutually dependent, everything is empty. [63:  Guido Bacciagaluppi brought this to my attention. Everettian relative states come in such pairs (Guido Bacciagaluppi, personal communication, April 9, 2022).]  [64:  As we have seen in Chapter 2 of this work, Nāgārjuna argues in MMK Chapter 24 that it makes no sense to speak of (groups of) entities as foundational, with svabhāva, since this would result in a static universe. These (groups of) entities would not be subject to cause and effect. ] 

	The second argument I present against Candiotto’s construal of RQM through OSR applies to both situations, independently of whether one sees relative facts as relative to the interaction or other relative facts. Rovelli’s presentation of relative facts (either individually or as a set) as ontologically primary makes no sense from Nāgārjuna’s perspective since it makes no sense to talk about ‘priority’ if things arise in mutual dependence. Assigning ontological priority to relative facts, like Rovelli, makes as little sense from Nāgārjuna’s point of view as positing relations as primary like Candiotto. Just as the manifestor and manifested arise together, in mutual dependence, so would the fact arise together with the systems that interact for Nāgārjuna. Even though relative facts are relative (either to interactions or to other relative facts), they can neither individually nor as a configuration of some sort function as a foundation of anything else for Nāgārjuna.
Rovelli uses Nāgārjuna’s non-foundationalism in Helgoland (2020b) to embrace a world with ‘no place to stand’. However, regardless of the way one defines the relativity of facts, I believe positing relative facts as the ‘primary basis of ontology’ endows them with the foundational character that Nāgārjuna’s non-foundationalism argues against – a foundational character that creates a ‘place to stand’. If Rovelli is intent on using Nāgārjuna to highlight the foundationlessness of RQM, he should be willing to embrace Nāgārjuna’s non-foundationalism in a broader sense. In such a case, Rovelli should evidently let go of any foundation in RQM, including relations or relative facts themselves. In its current form, where Rovelli embraces relative facts as primary elements of reality, RQM is hardly non-foundational in a Nāgārjunian sense at all. Consequently, we can conclude that RQM in its current presentation (just as RQM from the perspective of OSR) is not compatible with Nāgārjuna’s non-foundationalism. 
It does not fit the scope of this research project to fully do justice to how one can make RQM and Nāgārjuna’s non-foundationalism compatible, but I can elaborate on the starting points I observe. First, and foremost, Rovelli should be willing to reject OSR as a framework for RQM, as implementing Nāgārjunian non-foundationalism in RQM requires letting go of a desire to find a foundation: either ontological, epistemological, or linguistic. Positing relations as the primary building blocks does not fit this requirement. This brings us to the second starting point: positing relative facts as the building blocks of ontology does not match the requirement either. Rovelli thus needs to clarify what he means with relative facts as the ‘basis of ontology’, and if he truly wants to rid RQM of any foundation whatsoever, he would have to clear his discourse of foundation-like statements like ‘primary elements of reality’ and ‘ontological basis’. Third, Rovelli needs to clarify what type of ontology is required for decoherence. As mentioned, Di Biagio & Rovelli state decoherence needs an ontology (2021, 10). This is reasonable since decoherence by itself is just a part of the mathematical formalism.[footnoteRef:65] If Rovelli wishes to embrace Nāgārjuna’s non-foundationalism, the ontology of RQM should be cleared of any foundation. I do not think this means RQM should be cleared of any ontology whatsoever, but a question for Rovelli to answer is whether it needs a foundational ontology where some entities or concepts are depicted as ‘primary’. It may even suit the agenda of RQM better to present an ontology (‘those things that exist’) where no foundation can be identified at all. I see no inherent reason why ontology should necessarily be foundational – an ontology can consist of multiple entities and/or concepts without one being the primary foundational entity and/or concept or foundational group of entities and/or concepts. In this case, an ontology consisting of thoroughly interlinked entities and/or concepts would, at least in theory, be possible. Thus, a question Rovelli should answer is how RQM’s ontology can be made coherent (including decoherence) without the fundamentality that he now ascribes to relative facts. This brings us to the last, and probably the most important, starting point I observe: Rovelli should answer the question of whether he would be willing to accept Nāgārjuna’s global non-foundationalism in the extensive sense that it is presented. We see Rovelli already arguing for the absence of an observer-independent truth. But would Rovelli be willing to accept that everything is empty, including relations and relative facts? We can go one step further here and ask whether Rovelli would also be willing to accept that everything is empty, including the theory of RQM itself, in the same way as emptiness is empty for Nāgārjuna. I want to address the self-reflexive element of both Nāgārjuna’s philosophy and RQM. I think the discrepancy in the willingness of the two thinkers to reflect their conclusions back on themselves displays an important reason for the difference in their radicality with respect to foundationalism. [65:  One could say an interpretation of the formalism is needed to actually make sense of the theory in the physical world. If ontology is part of the explanation, ontology is needed to make sense of decoherence.] 


[bookmark: _Toc108192165]	Objective Theoretical Frameworks in a Relational World
We observe Nāgārjuna applying his reasoning and conclusions on emptiness onto itself. We can say that Nāgārjuna’s philosophy is not some theoretical framework that should be taken as real or true by itself, a framework that is non-empty. Causality, dependent origination, the compounded and emptiness are all empty.[footnoteRef:66] Nāgārjuna’s philosophy is supposed to be used to comprehend the mutual dependence and emptiness of everything. This can be understood in its historical context: Nāgārjuna was convinced the Abhidharma schools misinterpreted the Buddha’s teachings in some important ways, clouding the path to nirvāṇa and the salvation from suffering. For Nāgārjuna, one finds liberation from suffering by understanding emptiness. His reasoning thus aims not to establish a fundamental description of the world that is by itself true but aims to establish the realisation that nothing exists by itself, including his own reasoning and concepts. His view of the world is merely a provisional view (which I will examine more in the next chapter). In a way, his reasoning must have this radical character and must apply to itself; otherwise, the true emptiness of everything cannot be experienced. On a meta-theoretical level, one could say that this self-reflexive conclusion implies that Nāgārjuna’s own system of thought cannot function as a foundation, in the sense that the system of thought cannot be thought of by itself as a true, independently existing system of thought from which knowledge of the world can be derived. It is precisely Nāgārjuna’s aim to demonstrate that there is no such foundation.[footnoteRef:67]  [66:  The self-reflexive fact that emptiness is empty also counters the possible counterargument one might make against Nāgārjuna’s non-foundationalism, that emptiness functions as the foundation of his philosophical system. I believe this counterargument misses the point of emptiness: the idea of emptiness is precisely that there is nothing that exists by itself, including emptiness; hence, emptiness cannot function as a foundation. ]  [67:  This argument holds in both sorts of readings of Nāgārjuna I discuss: those with ultimate truth and those without ultimate truth. Emptiness, and the statements and arguments expressed by Nāgārjuna, simply cannot be understood irrespective of a context and circumstance and without relation to other things: emptiness is not by itself true. I elaborate on this in the next chapter.] 

 	A similar meta-theoretical question can be asked about Rovelli’s RQM, but the answer is different. Rovelli does not seem too concerned with refuting the possible critique that RQM functions as an observer-independent description that states that there are no observer-independent descriptions.[footnoteRef:68] Philosopher Bas van Fraassen analysed RQM in 2010 and assessed an aspect of this tension. As we have seen, RQM states: when q of S takes a certain value relative to O, the value of q relative to P can be described differently by P. But is this description of the situation itself also relative to an observer, or is it observer-independent? Van Fraassen asks how Rovelli can claim that all quantum descriptions should be understood from a perspective but then formulates apparent observer-independent descriptions to substantiate his theory.  [68:  As we have seen in Chapter 1, he is concerned about the fact that Assumption 2 (quantum mechanics is complete) is in contradiction with the main idea of RQM (there is no universal description). Rovelli maintains that quantum mechanics is complete by arguing that it can still account for all relative descriptions. He does not address the possible critique that RQM itself, as this account of all relative descriptions, is an observer-independent and universal description.] 

	Van Fraassen’s answer is that there is no incoherence in Rovelli’s attempt to describe the process of the quantum description of actualising properties. Van Fraassen argues that Rovelli can unproblematically use these descriptions (of descriptions) as examples. He writes: ‘Rovelli, who can give these examples, is telling us only something about the general form that these observers’ descriptions (their information) can take, given that certain measurement interactions have taken place’ (van Fraassen, 2010, 9).[footnoteRef:69] So, van Fraassen argues Rovelli does not give any specific description of the world, which should always be understood from the perspective of a third observer according to RQM, but rather describes the form that any such quantum description can take.  [69:  Italics in the original.] 

	However interesting this analysis may be, van Fraassen addresses how the specific description at hand (between O, P and S) functions as an example and is, therefore, not observer-independent for Rovelli, but van Fraassen does not address whether that general form itself is observer-independent. In other words, the question remains whether RQM itself (as a framework of relative facts) functions independently of an observer. Van Fraassen does not expand the reasoning to, for example, how one can discuss the statement ‘all facts are relative facts’ as a universally conclusive factual statement if all facts are truly relative – should the fact that all facts are relative not also be relative?[footnoteRef:70] So, where Nāgārjuna concludes that his own philosophy is empty, van Fraassen stops at Rovelli’s description of quantum descriptions. By formulating RQM, and the construal of the general form of interactions and facts, Rovelli attempts to a present a fundamental way through which we can describe the interactions, the systems, and the world. [70:  This seems to bear resemblance to the simplest of logical paradoxes: stating ‘this sentence is false’. It is false when it is true, and it is true when it is false. In a similar way, the statement ‘everything is relative’ cannot be universally true if the statement is true, yet it is presented as a universally valid statement.] 

	The conclusion we can draw from this meta-reflection aligns with the main conclusion of this chapter: Rovelli’s RQM, in its current form, is not compatible with Nāgārjuna’s non-foundationalism since RQM is not as radically non-foundational as Nāgārjuna. Again, the question remains to what extent Rovelli wants to follow the implications of Nāgārjuna’s non-foundationalism. 
The more reserved approach of Rovelli in his willingness to apply relational conclusions to his own theory can, I think, be understood from the differences in Rovelli’s and Nāgārjuna’s purpose in writing. Nāgārjuna’s system of thought must be self-reflexive and must have this radical character to demonstrate it is not the system itself that leads to salvation but the realisation that everything is empty, including the system. Rovelli, in the end, is interpreting a scientific theory about the behaviour of quanta and not aiming for salvation from suffering. Rovelli’s RQM is meant to function as an explanation of how the world works at microscopic scales, not to contribute to the enlightenment of individuals in their quest to attain nirvāṇa. For Nāgārjuna, it is not problematic that his own conclusions are empty since it is not the system that leads to salvation from suffering but the experience and realisation of emptiness. For Rovelli, on the other hand, not being able to explain what the world is like at rock bottom is problematic: what is an explanation of quanta worth if it cannot explain the world of quanta? This discrepancy may hint at the limits of the comparison, and the question remains to what extent Rovelli wants to embrace the non-foundationalism of Nāgārjuna in all of its profundity.  

Thus, to conclude this chapter, RQM, in its current presentation by Rovelli, just as RQM from the perspective of OSR, is not compatible with Nāgārjuna’s non-foundationalism. Despite some initial resonance between Nāgārjuna and both accounts of RQM with respect to non-foundationalism, the only compatibility that might be argued for, following this analysis, is the mutual dependence among relative facts themselves if they are understood as relative to each other (which is already unclear). However, this does not affect the conclusion of this chapter on foundationalism since relative facts can neither individually nor as a set function as a foundation for Nāgārjuna. 
The inquiry into foundationalism has exposed a tension within Rovelli’s current presentation of RQM. In Helgoland, Rovelli argues against the idea of postulating ‘starting points’ for philosophy since they all turn out to be unconvincing in the long run (2020b, 155). Then, in his paper with Di Biagio published one year later, Rovelli postulates precisely such a starting point and introduces relative facts as the primary elements of reality. Rovelli’s RQM has a foundation of relative things. Rovelli thus uses Nāgārjuna to argue against an ontological endpoint, against a foothold, but then formulates an ontological endpoint and presents this foothold. Rovelli applies a narrower version of non-foundationalism (that only concerns substantialist metaphysical individual entities) in the paper on stable facts than he suggests when he uses Nāgārjuna’s non-foundationalism. Rovelli and Nāgārjuna both argue against a substantialist metaphysical foundation of ‘independent things’, but Rovelli does not actually rid RQM of foundations, both internally (relative facts) and in the conception of RQM as a whole (RQM as a foundational framework through which one can describe the general form of interactions).
3. A World Without Foundation		Levels of Relationality

4. [bookmark: _Toc108192166]Realism and Ultimate Truth
This chapter is dedicated to Rovelli and Nāgārjuna’s compatibility with respect to realism and ultimate truth. Rovelli’s ‘weak realism’ maintains that there is no observer-independent, or ‘ultimate’, view of the world, which is at the core of RQM. Rovelli, in Helgoland (2020b),  uses Nāgārjuna’s absence of ultimate truth to explain the relativity of properties and the absence of an absolute ‘state of the system’. However, Nāgārjuna’s treatment of that ultimate truth is far from uncontroversial. For this reason, I inquire into two readings of Nāgārjuna. First, I follow the reading we have mainly discussed thus far, that of Garfield and Siderits & Katsura, where there is no ultimate truth.[footnoteRef:71] Afterwards, I introduce Douglas Berger’s reading in greater detail, which posits there is an ultimate truth. I analyse and compare Rovelli’s and Nāgārjuna’s positions on realism through both readings. Nāgārjuna clearly did not use or know of the modern academic term ‘realism’, so one should be cautious with categorising this ancient thinker through this modern. However, the discussion on the existence of objects and the extent to which they can be considered ‘real’ is ever so relevant in Nāgārjuna’s context. For the purpose of comparison, I situate Nāgārjuna in the realism debate and aim to do justice to Nāgārjuna’s thought in this context.  [71:  Garfield and Siderits have differing interpretations of Nāgārjuna. However, for the purpose of this chapter, it is not necessary to address these differences. They are similar in the important sense that they embrace conventional truth and disregard the existence of an ultimate truth.] 

Comparing RQM and Nāgārjuna’s use of both realism and ultimate truth significantly affects the outcome of this research: whether RQM’s worldview can be understood through Nāgārjuna’s dependent origination. The argument in this chapter is twofold: first, I argue that although Rovelli and Nāgārjuna can be seen as compatible with either realism or the absence of ultimate truth (depending on the reading), there is no modern academic reading in which they are compatible with respect to both. And second, I show that, regardless of the reading one follows, Rovelli’s weak realism is incompatible with Nāgārjuna on a more basic level.
Before moving on to the analysis, a few words must be said on my use of the term ‘realism’. There are many different forms of and positions on realism in academic literature. Realism is a position about the reality of something. Rovelli discusses the reality of systems, which, as we have seen, can be either micro- or macroscopic.[footnoteRef:72] Nāgārjuna discusses the reality of things or objects, both singular (dharmas) and compound. Nāgārjuna surely could not have known anything about our modern notion of atomic and subatomic particles, but since all systems are equivalent for Rovelli, I use ‘realism’ in this chapter to refer to the position on the reality of both micro- and macroscopic systems/objects; basically, all physical objects around us.[footnoteRef:73] Hence, I use ‘systems’ and ‘objects’ interchangeably to refer to Rovelli’s or Nāgārjuna’s entities of discussion. Unless specified otherwise, I do not refer to the reality of Nāgārjuna’s mental or conceptual phenomena when I use the term realism. Moreover, although I do discuss the reality of RQM itself as a scientific theory, I am not referring to that when I use the term ‘realism’. Both Rovelli and I are concerned with the objects of discussion itself in Rovelli’s theory (the systems). Hence, I discuss here a form of entity realism.  [72:  Decoherence is relevant in explaining the observed differences between quantum and macroscopic systems, but, as we have seen, it is a general assumption in RQM that all systems are equivalent, regardless of whether they are micro- or macroscopic (Assumption 1).]  [73:  I have no reason to assume that, for Nāgārjuna, the size of objects matters for their dependent origination and the extent to which they can be considered ‘real’. Neither the dharmas nor the compound, nothing has svabhāva – all arises dependently. ] 


[bookmark: _Toc108192167]Garfield’s and Siderits & Katsura’s Nāgārjuna
[bookmark: _Toc108192168]	Ultimate Truth
In this first part of the chapter, I address the compatibility of Rovelli and Nāgārjuna regarding realism and ultimate truth from the reading of Garfield and Siderits & Katsura. We can be succinct about the compatibility on ultimate truth: for both Rovelli and Nāgārjuna, in the reading of Garfield and Siderits & Katsura, there is no such thing as an ultimate or absolute way things are.
As we have seen, one of the core features of RQM is that there is no observer-independent reality. Descriptions of systems should only be understood from the perspective of an observing system. According to Rovelli, it does not make sense to speak of ‘the state of a system’ in some universal way since there is no ultimate way in which an objects’ values are manifested. The values of a systems’ variable properties are not even universally definable in principle since reality is thoroughly relational. As we have seen, it is not the case that we just do not know the values of the objects’ properties, but there truly is no ultimate way in which the object’s properties have definite values for Rovelli. Rovelli’s criticism of strong realism follows from this basic tenet. Even though, for Rovelli, one can be sure of the fact that ‘things exist’, the systems’ values are not universally definable.   
	We have seen in this research that Nāgārjuna, in this reading, ascribes reality to the conventional and empty and refutes the idea that there is some reality behind this conventional reality, an ultimate reality. For Garfield and Siderits & Katsura, the notion of svabhāva contains the idea of the ultimate. The goal of Nāgārjuna’s emphasis on the emptiness of things is, in this reading, to demonstrate that things cannot exist by themselves and cannot exist in some ultimate way (a way outside of our conceptual/conventional understanding of them). We can read Nāgārjuna here as arguing that there is no ultimate way that things are, thereby discarding the idea of an ultimate reality altogether. In the readings of Garfield and Sideris & Katsura, Nāgārjuna’s worldview corresponds to Rovelli’s in the sense that both Nāgārjuna and Rovelli argue for the absence of an ultimate or absolute view of the world – for both thinkers there is no (complete) way in which the world ultimately is.

[bookmark: _Toc108192169]	Rovelli’s and Nāgārjuna’s Realism
As we have seen in the first chapter, Rovelli takes an explicit position in the realism debate. Relational quantum mechanics rejects the strong realist notion that physical variables are universally determinate. On the other hand, Rovelli argues RQM can be defined as weakly realist, where one can be sure that there is ‘stuff out there’. Values of systems actualise at interactions, but one can be sure that the systems are there, Rovelli claims, regardless of one’s interaction with them – RQM is considered realist about systems, interactions and quantum events (Rovelli, 2018, 6). Although I explore the status and manifestation of properties explicitly in the next chapter, it is good to add, here, that Rovelli maintains that variable properties only exist at interactions. However, when they do manifest in interactions, they can be understood to exist ‘really’. The reality of properties is thus less straightforward, as variable properties are interaction-dependent. Now, what about ‘realism’ in Nāgārjuna in the reading of Garfield and Siderits & Katsura? 
Ultimate truth, in the reading of Garfield and as well as Siderits & Katsura, is connected to svabhāva. So, since there is no svabhāva, there is no ultimate truth. All truth, including the reality of objects and their properties, is thus reduced to the conventional domain; meaning dependent origination and emptiness are only conventionally true for Nāgārjuna. They must be strictly conventionally true since there is no way in which anything can be understood ultimately – there is no ultimate dimension to truth. As we have discussed, objects, in this reading, exist as conventional, empty objects, in mutual dependence. This is similar for the properties of these objects for Nāgārjuna, as I show in the next chapter. The properties of objects exist, in this reading, as conventional, empty, and in mutual dependence as well. But what does ‘existence by convention’ mean? For Garfield and Siderits & Katsura, I believe it implies that phenomena exist similarly to how Garfield explained it in his commentary on verse 7.34, where he discusses the statement that origination, duration and cessation exist ‘like a dream’: phenomena appear to exist in some inherent way, as objects of perception, but in reality, they only exist as dreams, as illusions, as conceptions, relative to us (Garfield, 1995, 177).
	Although I have distanced this thesis from the nihilist reading, and Garfield and Siderits & Katsura do not regard Nāgārjuna as a nihilist, Nāgārjuna also cannot be seen as a realist through their readings. Both Garfield and Siderits & Katsura reject a nihilistic reading of Nāgārjuna since they argue they embrace the existence of things as conventional – they reject the idea that things do not exist at all. But one can neither seriously defend a position of realism about the objects around us if their existence is merely understood as conventional, as conceptions. Garfield and Siderits arrive at the same conclusion and explicitly reject a notion of realism in Nāgārjuna. Siderits argues Nāgārjuna’s doctrine of emptiness can be seen as a version of anti-realism (see Siderits 1988 and 1989). His reason for doing so mainly revolves around the idea that Nāgārjuna does not assert nor refute any claim about ultimate reality since, according to Siderits, Nāgārjuna sees all talk about reality outside of the conventional reality as devoid of meaning (Siderits, 1989, 6). We see Siderits claim that Nāgārjuna reduces all reality to conventional reality. Garfield states he is not comfortable with Siderits’ construal of Nāgārjuna as anti-realist (1995, 214) but also explicitly rejects all notions of Nāgārjunian realism about phenomena and properties: 

This is exactly where Nāgārjuna parts company with all forms of realism. For he gives the properties a nominalistic construal and asserts that they, including the properties of emptiness and conventionality, are, like all phenomena, merely nominal, merely empty, and merely conventional. (Garfield, 1995, 319)

Garfield as well as Siderits & Kastura thus present Nāgārjuna as a proponent of some ‘middle way’ between realism and nihilism.
	So, Rovelli’s RQM is presented as realist, where systems exist, and the variable properties of those systems are interaction-dependent – weak realism, as Rovelli calls it. The question remains, how does Rovelli’s weak realism compare to the middle way between realism and nihilism that Garfield and Siderits & Katsura locate in Nāgārjuna. 

[bookmark: _Toc108192170]Comparison Through Miller’s Dimensions of Realism
Realist and non-realist positions take many different shapes throughout a vast array of fields in contemporary academic literature. Rovelli does not find it necessary to position RQM more specifically in the realism debate, and it would be outside of the scope of this research to attempt to do so.[footnoteRef:74] The discussion on realism can generally be characterised, according to Miller (2021), along two main dimensions: the existence dimension and the independence dimension. The claim about existence is concerned with whether the object of discussion and its properties exists.[footnoteRef:75] The claim about independence is concerned with whether the object of discussion exists independently of our beliefs, linguistical practices and conceptual schemes (ibid., 2).[footnoteRef:76] Although I refrain from discussing RQM and Nāgārjuna from the perspective of (one of) the momentous amount of realist positions, Miller’s dimensions can be used as a frame through which we can analyse Rovelli and Nāgārjuna. [74:  For this reason, following Miller (2021), I hereafter use ‘non-realism’ as a general term to refer to the position that does not regard the objects of discussion as ‘real’. The term ‘anti-realism’ is often used as an umbrella term for the positions that negate different forms of realism as well. However, since I use Miller’s use of the general dimensions along which the realism debate is can be construed, I also follow Miller’s depiction of ‘non-realism’ as the general term for the negations of different forms of realism. ‘Anti-realism’, in Miller’s use, also refers to different forms of realism, but only along the independence dimension he specifies. ]  [75:  Positions like nominalism, instrumentalism and non-cognitivism typically deal with realism along the existence dimension (Miller, 2021, 3).]  [76:  Positions such as idealism, subjectivism and (what Miller calls) anti-realism typically discuss realism along the independence dimension (Miller, 2021, 3). ] 

	From Miller’s perspective, Rovelli is a realist along the independence dimension, and, I maintain, ‘sufficiently realist’ along the existence dimension. For Rovelli, systems exist (‘stuff is out there’) and that fact is in no way dependent on our beliefs or conceptual understanding. The existence of the system’s properties is not dependent on our beliefs and conceptions either. Hence, Rovelli is realist along the independence dimension. As I have mentioned, and I develop this further in the next chapter, variable properties only exist at interactions. Because of this interaction-dependence,[footnoteRef:77] I cannot unambiguously call Rovelli a realist along the existence dimension with respect to both objects and their properties. However, as I have also mentioned, when the properties do manifest themselves at interactions, they are considered to ‘really exist’. Thus, systems always exist (independently of the interaction), and, when understood in interaction, their variable properties also really exist.[footnoteRef:78] It is for this reason that I denote RQM as ‘sufficiently realist’ along Miller’s existence dimension. [77:  I return later in this chapter to these differing definitions of ‘independence’. ]  [78:  Furthermore, there are state-independent properties, such as mass and charge, that the system has independently of the interaction. These state-independent properties also exist outside of interactions, so only the state-dependent properties are interaction dependent, which I elaborate on in the next chapter.] 

	For Nāgārjuna, it is a different story. Nāgārjuna is non-realist in both the existence and the independence dimension in Garfield and Siderits & Katsura’s reading. Where the dependence dimension defined by Miller does not cohere with Rovelli’s use of ‘dependence’ as dependent on interaction, it corresponds to the essential dimension along which dependence can be understood in Nāgārjuna through the reading of Garfield and Siderits & Katsura: conventionality. Where Garfield and Siderits & Katsura have differing definitions of conventional truth, both definitions essentially involve conceptual activity: Garfield equates conventional reality with illusory conceptual and linguistic activity (see Garfield, 2002), and Siderits & Katsura define conventional truth as ‘action based upon its acceptance reliably leads to successful practice’, which concerns our common-sense conceptual convictions (2013, 4). So, Garfield and Siderits & Katsura argue the existence of objects should be understood as dependent and conventional and argue there is no ultimate truth beyond this conceptual understanding of objects. Whether an object can be said to exist, thus, depends on our conceptual understanding of that object, just as in Miller’s definition.[footnoteRef:79] For this reason, by Miller’s definition, Nāgārjuna can be understood as a non-realist with respect to the existence dimension since stuff only exists as conventional (as explained in the former section), and non-realist with respect to the dependence dimension: the conventional existence of objects is dependent on our conventional/conceptual understanding – there is no ultimate way things are. [79:  This is not in contradiction with our finding earlier regarding mind-dependence. By referring to ‘the existence of objects as dependent on our conceptual understanding of an object’, I do not refer to Westerhoff’s reasoning that everything is then dependent on the mind. The existence of objects can be understood, here, as depending on whether we discuss them in terms of ultimate or conventional truth. Thus, I merely aim to say that in this reading things exist conventionally, as conceptions. There may be a form of mind-dependence for Garfield and Siderits & Katsura, but if there is, this should be understood, as I have argued, as mind-interdependence.] 


The conclusion is twofold through this reading: (1) Rovelli and Nāgārjuna are compatible with respect to ultimate truth. There is no ultimate or absolute ‘way things are’ – we must describe the world relationally. (2) Rovelli and Nāgārjuna are not compatible with respect to realism. They are not compatible along Miller’s existence dimension since Nāgārjuna cannot be seen as realist through this reading nor along Miller’s dependence dimension: the existence of Nāgārjuna’s objects, in the reading of Garfield and Siderits & Katsura, is dependent on our conventional/conceptual understanding of them. Instead, Rovelli’s objects and properties thereof exist, and that (apart from the properties’ dependence on the mere fact of interaction) is in no way dependent on our conceptual understanding of them.

[bookmark: _Toc108192171]Berger’s Nāgārjuna
[bookmark: _Toc108192172]	Berger’s Reading
Garfield’s and Siderits & Katsura’s treatments of the ultimate truth in Nāgārjuna is far from uncontroversial. As we have seen, some modern scholars and historical interpreters read Nāgārjuna as nihilistic, where there is no ultimate truth and no existents can be established. Garfield and Siderits, along with scholars such as Westerhoff, think the nihilist reading is incorrect and argue that while there is no ultimate reality, things still exist in a conventional, mutually dependent way. As indicated earlier, there is a third way of understanding Nāgārjuna in this respect. In this alternative reading, the mutual dependency of objects and their properties does refer to some universal or ultimate truth.[footnoteRef:80] Interpreters like Garfield and Siderits typically equate svabhāva with ultimate reality,[footnoteRef:81] which clearly leads to the conclusion that there is no ultimate truth since there is no svabhāva. This alternative reading of Nāgārjuna’s ultimate truth steps outside of the nihilist versus anti-essentialist dispute: in Douglas Berger’s reading of Nāgārjuna there is an ultimate truth. Although this is not the dominant reading in modern academia, there is historical and textual evidence to support it. Berger’s reading resonates most closely with and is inspired by Joseph Walser’s work.[footnoteRef:82] Furthermore, Berger expresses reserved sympathy for David Kalupahana’s reading of Nāgārjuna (Kalupahana, 1991) as well as Kenneth Inada’s reading of Nāgārjuna (Inada, 1970). Reading Nāgārjuna through Berger significantly changes the outcome of this chapter, so, together with the fact that there are good hermeneutical reasons to seriously consider it, I address the reading in this thesis. I first introduce this reading and the arguments for it. Afterwards, I examine how Berger’s reading affects our analysis in this thesis. [80:  I elaborate on why this is the case for the properties of objects as well in Chapter 5. For now, let us assume I speak also of the dependent origination of the objects’ properties when I speak of the dependent origination of the object.]  [81:  E.g. see Siderits & Katsura, 2013, 137: ‘[…] anything that is composite […] is not ultimately real, that it lacks intrinsic nature’.]  [82:  E.g. Walser’s historical work Nāgārjuna in Context. See Walser, 2005.] 

In his book, Indian and Intercultural Philosophy (2021a), Berger dedicates a chapter to a much-discussed verse (verse 18 of MMK Chapter 24), where he scrutinises the historical reading of Chandrakīrti and questions the validity of it as the standard reading in modern academia. According to Berger, modern scholars (Kalupahana exempted) heavily rely on Chandrakīrti (2021a, 63). This reliance is more than a preference for a historical commentator, he states, but is also a ‘modernist hermeneutical preference’ since Chandrakīrti’s commentary lends itself easily to nominalist and conventionalist positions (ibid.).[footnoteRef:83] Berger questions whether modern scholars put enough effort in understanding Nāgārjuna in context (ibid., 58) and argues that Chandrakīrti’s analysis of verse 18 and modern readings that are based on it are flawed (ibid., 59). Berger raises various historical and philosophical points to substantiate this claim, such as demonstrating how there is a contradiction in Nāgārjuna’s thinking if emptiness is understood as ‘depending designation’ as Chandrakīrti distillates from 24:18 and, using Walser (2005), highlighting how the differences between Nāgārjuna’s third-century and Chandrakīrti’s seventh-century monastic environments affect their interpretative opportunities. The reason that Berger’s position parts from most modern scholars can be understood through his parting from Chandrakīrti – he sees Chandrakīrti as just one of the main historical commentators of Nāgārjuna and not even the most fruitful or well-suited one.[footnoteRef:84]  [83:  As we have just seen while discussing Garfield and Nāgārjuna’s realism, Garfield construes Nāgārjuna nominalistically on page 319 of his translation of the MMK (see, Garfield, 1995, 319).]  [84:  Berger considers Bhāviveka’s commentary to be more ‘useful and coherent’ than Chandrakīrti’s (Berger, personal communication, May 2, 2022).] 

Berger’s reading of Nāgārjuna shows merit, especially in consideration of textual evidence. Although the explanatory and introductory pieces of modern scholars often equate svabhāva with ultimate truth, nowhere can a similar explicit inclination by Nāgārjuna be found in the MMK. In fact, Berger reads verses 8–10 of the MMK as affirming the existence of an ultimate truth directly after Nāgārjuna refers to the Buddha’s distinction between the conventional and ultimate truths. Nāgārjuna writes:

dve satye samupāśritya buddhānāṃ dharmadeśanā |
lokasaṃvṛtisatyaṃ ca satyaṃ ca paramārthataḥ || 

[24.8] The Dharma teaching of the Buddha rests on two truths:
conventional truth and ultimate truth.

ye ’nayor na vijānanti vibhāgaṃ satyayor dvayoḥ |
te tattvaṃ na vijānanti gambhīre buddhaśāsane || 

[24.9] Who do not know the distinction between the two truths,
they do not understand reality in accordance with the profound teachings of the Buddha.

vyavahāram anāśritya paramārtho na deśyate |
paramārtham anāgamya nirvāṇaṃ nādhigamyate || 

[24.10] The ultimate truth is not taught independently of customary ways of talking and thinking.
Not having acquired the ultimate truth, nirvāṇa is not attained. (Siderits & Katsura, 2013, 273).

Siderits & Katsura use the historical commentary of Chandrakīrti to explain all three of these verses and argue, in short, that they are meant to show that what the Abhidharmika takes to be the ultimate truth is merely conventionally true (ibid.). Berger, however, differs from Chandrakīrti and interprets the verse more closely to the written text: without conventional truth, ultimate truth cannot be taught, and without ultimate truth, nirvāṇa is not attained (Berger, personal communication, April 6, 2022). Berger emphasises that nowhere in the MMK is there a denial of ultimate truth or a reduction of ultimate truth to the conventional, as Siderits and Garfield maintain. Berger highlights the importance of ultimate truth and its necessity for the final aim of Buddhism: nirvāṇa (ibid.). The meaning of the distinction between the ultimate and conventional is precisely to liberate. Reducing the ultimate to the conventional, Berger reasons, cannot be understood as a Buddhist solution, especially in this case, where Nāgārjuna explicitly states that the ultimate truth is necessary for attaining nirvāṇa. 
There are several ways in which Berger’s reading differs from that of other scholars. Two of these are worth addressing here. First, for Berger (as for Kalupahana), emptiness and dependent origination are synonymous, contrary to Siderits’ interpretation (that is again based on Chandrakīrti here) where emptiness follows from dependent origination (Siderits, 2013, 277-278). And second, the claim that emptiness is empty, for Berger, does not warrant the conclusion that there is no ultimate truth, which many modern commentators conclude from it, including Garfield and Siderits. For Berger, the fact that emptiness is empty simply aims to highlight that one should not attribute svabhāva to emptiness or dependent origination itself (Berger, personal communication, April 6, 2022). Again, the relation between ultimate truth and emptiness of emptiness is most prominently emphasised (of all historical commentators) by Chandrakīrti. The emptiness of emptiness does not directly regard the existence of ultimate truth. For Berger, it only concerns the fact that emptiness should not be understood as inherently existing and independently true. 
To connect this reading of Nāgārjuna to Rovelli in the following section, it is helpful to briefly discuss Kalupahana’s comments on ultimate truth. In his translation of the MMK, Kalupahana talks about how, for the Buddha, the cessation of suffering is synonymous with ‘non-grasping’ after views. Note: not with the complete dissipation of views and dispositions, but with the appeasement of views and dispositions (Kalupahana, 1991, 48). Kalupahana maintains that notions like svabhāva and abhāva (non-existence) can be avoided by adopting the conception of emptiness. However, while emptiness itself is a view, one should not be attached to or obsess over the conception emptiness since one will suffer as long as there is attachment to any view. Kalupahana subscribes to the notion that, in this sense, emptiness can be seen as a ‘provisional view’ – a view that, if treated correctly, leads to the freedom from views. Now, Kalupahana continues by stating that, for the Buddha and Nāgārjuna, there are comprehensive views that can be ‘right’ (samyak) and limited and confused views that can be ‘wrong’ (mithyā), ‘and these depend upon the amount of prejudice that has gone into the formulation of the concepts’ (ibid., 49). Emptiness, as a view, can be seen as a right view that helps the individual attain freedom from views, but one should not be attached to emptiness as a view since there is then no freedom from views. Berger expresses sympathy for Kalupahana’s reasoning as depicted so far and seemingly subscribes to the notion that the doctrine of emptiness can be seen as a right and comprehensive view for Nāgārjuna. Berger specifically emphasises the importance of verse 24.14 of the MMK, which supports Berger’s conception of the veracity of emptiness for Nāgārjuna: 

sarvaṃ ca yujyate tasya śūnyatā yasya yujyate |
sarvaṃ na yujyate tasya śūnyaṃ yasya na yujyate || 

[24.14] All is possible when emptiness is possible.
Nothing is possible when emptiness is impossible. (Siderits & Katsura, 2013, 276).

Kalupahana’s ideas are insightful, but his position differs slightly from Berger’s. Kalupahana reasons that, for Nāgārjuna and the Buddha, there is no way in which truth could be understood non-conceptually since truth pertains to statements and conceptualisation is needed for any statement (1991, 49). Kalupahana seems to imply that there is no ultimate truth since he states that all truth is necessarily conceptual, and all conceptual activity regards the domain of conventional truth (we could, thus, infer that all truth is conventional). Elsewhere in his translation of the MMK, Kalupahana paints Nāgārjuna as a pragmatist and argues that there is thus no place for an absolute/ultimate reality (1991, 332). Kalupahana proposes to characterise emptiness and dependent origination as universal truths instead of absolute/ultimate truths (ibid., 340). Kalupahana does little to elaborate on how to precisely understand this distinction. It seems that since Kalupahana portrays Nāgārjuna as a pragmatist, there is no ultimate reality with respect to which statements can be considered right or wrong, but what is right is what leads to the comprehension of emptiness, the freedom from views, and nirvāṇa. Berger disagrees with the pragmatist label for Nāgārjuna. According to Berger, there must be an ultimate truth for Nāgārjuna. We can now distil the following for Berger: the view of emptiness and the dependent origination of things is, for Nāgārjuna, right in some ultimate sense. By comprehending emptiness (and letting go of it) and implementing Buddhist practice, one can comprehend the ultimate reality and attain nirvāṇa. 
If all statements essentially involve linguistic and conceptual activity, they are, by definition, conventional. The question now arises whether this ultimate truth, that Berger argues Nāgārjuna maintains, is accessible for us and whether we can meaningfully talk about it if all our linguistic capabilities are necessarily conventional. First, it must be possible for a person to attain this ultimate truth since it is central to Buddhism that every person can attain nirvāṇa. The fact that communication is conventional does not affect that, but to what extent we can talk about the ultimate truth is less obvious since all speech and writing is necessarily conceptual. Berger notes that although there may be some experience of ultimate truth that is not capable of being expressed directly in words (e.g. states of consciousness that are attained in meditative practice), it is perfectly intelligible considering the Buddha’s conduct to hold that this does not mean that one cannot meaningfully talk about the results or benefits of that experience (Berger, personal communication, May 2, 2022). In fact, Berger argues Nāgārjuna would not maintain at all that ultimate truth cannot be expressed: Nāgārjuna’s claim that conventional truth is necessary to attain ultimate truth makes little sense, according to Berger, if nothing can be asserted regarding ultimate truth and how to attain it (think of The Eightfold Path). Basically, for Berger, Nāgārjuna’s defence of the idea to attain nirvāṇa through comprehending conventional and ultimate truth does not make sense if there is no way in which we can talk about ultimate truth or nirvāṇa. We can and should use conventional means to reach the ultimate.
As a final remark on Berger’s reading, before investigating how it affects the compatibility of Nāgārjuna with Rovelli regarding realism, I want to address why I have not introduced it explicitly in the former chapter on non-foundationalism. The main reason for this is because this reading does not substantially affect our discussion there. While there might be an argument to make about the gained fundamental character within Nāgārjuna’s thought if there is an ultimate truth, I do not think this is necessarily problematic. Opposing Berger, one may argue that emptiness as ultimately true is now some independent (epistemological) foundation. However, as I have briefly indicated, emptiness itself being empty means it is not by itself true (independently of context and circumstances). Emptiness and dependent origination, for Berger, may be ultimately true in the sense that they are true in every rightly conceivable circumstance; thus, they do not have some independent character, some svabhāva, to them (ibid., May 21, 2022). This is also the reason that Berger’s reading does not necessarily contradict the essential Buddhist tenet of impermanence (that everything is transitory). Berger reasons that this ultimate truth does not have to be eternal or permanent: a description can be true whenever it is expressed (in every conceivable circumstance) without being eternal itself (ibid.).[footnoteRef:85] Regardless of the epistemological debates that can be had, for Berger, there are still no fundamental ontological entities such as the relations in OSR and the relative facts in Rovelli – things still arise completely in mutual dependence. Also in this reading, Nāgārjuna’s system of thought itself is not supposed to function as a foundational description of the world but as a provisional view that leads to the freedom from views. Thus, even though there might be arguments to make for some form of foundationalism now that there is an ultimate truth, I am not convinced they necessarily hold. I have, thus, not explicitly discussed Berger’s reading in the former chapter since it does not significantly alter or contribute to our discussion in that chapter.  [85:  One may still object that, epistemologically, emptiness is now the fundamental truth in every rightly conceivable circumstance since it is the epistemological foundation that justifies other beliefs. I do not know how Berger would respond to this claim, but I do not think it is necessarily problematic. We have seen that emptiness is empty for Berger too, meaning it must depend on something else and cannot function as an endpoint of dependence relations. One could thus argue against the objection that since the truth of the statement dependently arises with the statement in that conceivable circumstance, emptiness is dependent on the statement and not some independent truth itself. Emptiness is then in no way fundamental to that statement. Emptiness is now neither fundamental as some eternal truth nor the fundamental truth in every conceivable circumstance but still ‘right’ in every rightly conceivable circumstance. Yet, if we further press on what justifies this ‘rightness’ of emptiness, there might still be an argument to make here since Berger rejects both the fundamentality of emptiness as the independently existing (eternal) truth, and the pragmatist reading of Nāgārjuna. What is good to keep in mind, however, is Nāgārjuna’s position on foundationalism: it is the desire for a foundation that creates the regress (see Chapter 3). So, from Nāgārjuna’s perspective, it might be said that our notion of that there must be a foundation for knowledge is what generates the problem, but I am not sure whether that would convince a foundationalist. Regardless, this indicates a debate that could be had about the justification for emptiness.] 


[bookmark: _Toc108192173]Compatibility Realism and Ultimate Truth Through Berger
This alternative reading of Nāgārjuna contrasts with the outcome of the first part of this chapter. As we have seen, in the reading of Garfield and Siderits & Katsura, RQM is compatible with Nārārjuna with respect to ultimate truth in the sense that they both defend an absence of it. Berger’s reading mainly differs from Garfield and Siderits & Katsura’s by maintaining there is an ultimate truth; hence, Berger’s Nāgārjuna conflicts with Rovelli’s RQM regarding ultimate truth. Nāgārjuna rejects svabhāva, a thing’s inherent existence, but that does not mean, according to Berger, that Nāgārjuna maintains that there is no ultimate truth in the dependent origination of the object and its properties.[footnoteRef:86]  [86:  See more on properties in Chapter 5. ] 

In Berger’s reading, Nāgārjuna can be considered compatible with RQM regarding realism. Nāgārjuna rejects svabhāva but not the ultimate truth of the mutually dependent existence of objects. As we have seen, views can be right or wrong. From Berger’s perspective, injected with Kalupahana’s terminology, Nāgārjuna defended the Buddha’s view as a provisional view that leads to the freedom from views. So, Nāgārjuna’s view of emptiness can be seen for Nāgārjuna himself as (at least an example of) a right and comprehensive view instead of a wrong and confused view. Berger does not subscribe to the nihilist reading either and understands Nāgārjuna as attempting to explain that things do not exist by themselves and do not have svabhāva, but they exist in mutual dependence. Regarding realism and the existence of objects and their properties, we can see how Nāgārjuna maintains the existence of objects in Berger’s reading as long as they are understood through this mutual dependence. Objects and their properties can be understood as existing if they are empty and mutually co-arise. And this does not merely concern conventionality. If Nāgārjuna maintains things exist in mutual dependence, and this view is seen as comprehensive and right, one can infer that the existence of things in mutual dependence is comprehensive and right. After all, Kalupahana stresses that Nāgārjuna was trying to establish arising and ceasing (1991, 340), but how can we talk about arising and ceasing without things that arise or cease? Understanding emptiness, which is synonymous in this reading with dependent origination, as comprehensive and right thus leads to the conclusion that there must be ‘things’ in mutual dependence for Nāgārjuna. The existence of these things can, in this reading, not only be explained conventionally (as conceptions) but also ultimately. I conclude that Nāgārjuna can be understood as ‘sufficiently realist’ about the existence of objects and their properties.[footnoteRef:87]  [87:  Neither Berger nor Kalupahana, to my knowledge, explicitly portray Nāgārjuna in a realist light.] 

	Thus far, this concludes the existence dimension as specified by Miller (2021). But, also contrary to our analysis from the perspective of Garfield and Siderits & Katsura, Nāgārjuna can be understood as realist along Miller’s dependence dimension as well through Berger’s reading. Garfield and Siderits & Katsura argue the opposite because ‘emptiness’, for them, is a conceptualisation, and saying ‘emptiness is right’, for example, is a statement that involves conceptual activity. But what Garfield and Siderits & Katsura do here is express everything, including ultimate truth, in terms of the conventional: they reduce everything to conventional reality. Berger does not reduce ultimate reality to the conventional in Nāgārjuna and maintains that although all statements essentially involve conceptual activity, they can still refer to a reality beyond our conceptual and conventional one, as there is an ultimate truth and we can even talk about the ultimate truth. Existence through mutual dependence does not mean, for Berger, things ‘merely’ exist conventionally. The comprehension of ultimate truth by the individual is achieved necessarily through conventional means, such as language and conceptualisations (similar to how nirvāṇa is attained necessarily through comprehension of the ultimate, see MMK 24.10). However, what is ultimately, universally true, and what views are right and wrong, is not dependent on that conventional activity, and it is not dependent on our conceptualisations and beliefs. The fact that we can talk about some ultimate truth does not mean that ultimate truth is dependent on the way we talk about it. Emptiness being a comprehensive view, in both Berger’s and Kalupahana’s reading, is universally true and thus independent of our conceptualisations about that universal truth. The dependent origination of objects and their properties, being synonymous with emptiness for Berger, and the manifestation of those objects through this mutual dependence, are also comprehensive and right. 
So, in both Rovelli’s and Nāgārjuna’s work, we can observe a notion of realism about the objects around us. Although the realism of Nāgārjuna’s objects should be strictly understood as existing in mutual dependence, similarly to how Rovelli’s properties can only be understood as ‘real’ in interactions (more on this in the next chapter), the position is realist about the existence of those objects in mutual dependence and thus sufficiently in line with Rovelli’s notion of realism, where one can be sure that ‘stuff exists’.[footnoteRef:88] Furthermore, for Rovelli and Nāgārjuna, the existence of those objects is not dependent on our beliefs and thoughts. For Nāgārjuna, ultimate truth, and the existence of objects in mutual dependence, is not reduced to a merely conventional activity in Berger’s reading. So, while Rovelli and Nāgārjuna are not compatible with respect to ultimate truth in Berger’s reading, they are compatible with respect to realism along both dimensions specified by Miller. [88:  I talk about ‘sufficiently in line’ because for Rovelli and Nāgārjuna there now is a way in which stuff ‘really’ exists. For Rovelli, we can also talk about that stuff outside of the interaction, which I discuss in this chapter in the following section.] 


[bookmark: _Toc108192174]The Dependence of Existents
As we have seen, the two readings of Nāgārjuna we have discussed have contrary outcomes with respect to realism and ultimate truth: when Rovelli and Nāgārjuna agree on ultimate truth, they disagree on realism (Garfield and Siderits), whereas, when Rovelli and Nāgārjuna disagree on ultimate truth, they agree on some form of realism (Berger). So far, we can conclude that an argument can be made for the compatibility of Nāgārjuna and Rovelli through both readings either in terms of ultimate truth or realism, but in no reading that is discussed here are the two actually compatible in terms of both realism and ultimate truth.
Although this is interesting in itself, there is an essential dimension that runs through the analysis of this chapter that cannot be left undiscussed: the existence of Rovelli’s systems is not dependent on interactions, while the existence of Nāgārjuna’s objects is dependent on their mutually arisen companions. This fact, as I present in this section, leads to the conclusion that Rovelli’s notion of weak realism itself is contradictory to Nāgārjuna’s idea of dependent arising on a more basic level. 
Reflecting on the analysis of this chapter, different notions of (in)dependence can be found throughout. When Rovelli talks about the existence of properties, he uses a notion of interaction-dependence: properties only exist at interactions, and their manifestation is thus dependent on whether the corresponding systems interact. In Nāgārjuna, two notions of (in)dependence can be found: first, there is the dependence on the conventional (beliefs and conceptualisations, similar to Miller’s (2021) definition of dependence). This notion is recognised in Garfield’s and Siderits’ readings since the existence of objects is dependent on whether they are understood as conventional – there is no ultimate truth for them. Second, there is the notion of dependence understood through dependent arising: dependent arising uses a notion in which the existence of objects is dependent on whether there are the causes and conditions that mutually arise with the system of discussion. One could now argue that dependent origination includes some type of interaction: moist soil on the other side of the earth is not one of the direct causes and conditions the sprout arises with, there must be some form of interaction. Rovelli’s interaction dependence, it may be argued, could thus be understood in terms of dependent origination in the sense that both require some type of interaction. However, it is this latter notion of Nāgārjuna’s dependence (dependent origination) that contains a way of thinking that directly threatens the compatibility with Rovelli’s weak realism: the idea of a required ‘other’ to be manifested.
As we have seen in the chapter on Rovelli, variable properties are actualised at interactions, while the existence of the objects itself is not reliant on the interaction. Rovelli’s statement of ‘there is stuff out there’ can thus be understood as saying ‘stuff is out there, independently of the observer or interaction: the existence of objects is a non-relational fact’. Existence as non-relational is in contrast with both readings of Nāgārjuna that are discussed here. For Nāgārjuna, existence is defined through mutual dependence, whether this is conventional, non-realist existence for Garfield and Sidertis & Katsura (to the extent to which we can call this existence), or ultimate and realist existence that we derive from Berger’s reading. For Nāgārjuna, the very existence of objects is dependent on whether there is something with which they arise; otherwise, they would exist independently and with svabhāva. The seed sprouts in dependence on causes and conditions, such as moist soil, and the seed does not sprout without that moist soil. The sprout cannot be understood separately from its causes and conditions. Existence is thus defined through its mutual dependence: stuff is not ‘out there’ without understanding it through a relational lens. For Nāgārjuna there is always the necessary ‘other thing’ that arises with some system, for Rovelli the existence of things is not dependent on that ‘other thing’. Rovelli’s facts about the values of properties are mutually dependent on two systems interacting, while Rovelli’s facts about the existence of objects are not. Thus, while for Nāgārjuna both the existence of things and their properties are dependent on other objects, for Rovelli only the existence of the objects’ properties is dependent on other objects, not the existence of the objects itself. 
	This fact is the nail in the coffin for the compatibility of the systems of thought with respect to realism: if we could state with certainty ‘there is stuff out there, regardless of whether there is interaction’, as Rovelli does, that stuff must at least have some level of independent existence (svabhāva). If the existence of objects being ‘out there’ can be understood outside of the mutual dependence of objects, and outside of the required interaction with the ‘other’, these objects must have some way of depending on themselves, some way of being self-reliant, and some form or level of svabhāva, invalidating the compatibility regarding realism between Nāgārjuna and Rovelli.[footnoteRef:89]  [89:  Even if things ‘out there’ mutually depend on one another, they still must have some level of svabhāva if they were to exist independently of us. I cannot confirm whether Nāgārjuna takes it a step further, but one could make the argument that Nāgārjuna’s claim that nothing can have svabhāva leads to the fact that every object depends on every other object: if nothing exists with svabhāva, nothing either composite or singular can exist independently of anything else. We now seem to arrive at an all-encompassing web of interrelated objects outside of which nothing can exist without being originated in some way or another in relation to all other objects. In any case, the existence of systems ‘out there’ can thus not be understood as an independent, non-relational fact for Nāgārjuna.] 

If the existence of objects is a fact that is not understood relationally, it is thus a universal fact that there are objects in RQM’s worldview. Here, there is again a methodological difference between Rovelli and Nāgārjuna: Rovelli presents RQM as a universally valid scientific theory that describes the objects’ relational manifestation of properties through relative interactions, while Nāgārjuna presents a doctrine of emptiness that maintains everything should be understood in relation to that with which it arises, through dependent origination, including the theory of emptiness itself.[footnoteRef:90] In Berger’s reading, where there is universal and ultimate truth, we could argue that emptiness, as a doctrine, is a universally valid theory for Nāgārjuna similarly to how RQM aims to function as a universally valid theory. However, even in this reading, there are two essential caveats: first, nothing must be understood without a reference to emptiness and the dependently originated character of the concept or claim, including the doctrine itself; second, emptiness should be understood as a provisional view that should not be obsessed over. Thus, although it can be seen as a universally ‘right’ theory, as Rovelli’s RQM is presented, it should be understood as such with reference to itself (the emptiness of it) and as merely a provisional way to eventually arrive at the freedom from views, unlike Rovelli’s RQM. As long as one clings to emptiness as a doctrine and treats it as something with svabhāva, the core of emptiness is not completely comprehended, and its fruit is not reaped. Relational quantum mechanics is supposed to function as a universally applicable non-relational scientific theory despite the central idea it promotes is the relationality of facts and systems. [90:  Over the course of my analysis, it is easy to forget the negating character of Nāgārjuna’s MMK. It is I who conclude: ‘stuff exists for Nāgārjuna’. I have chosen to talk about Nāgārjuna in positive statements and portray him as ‘sufficiently realist’ for the sake of this comparison. Nāgārjuna himself predominantly stayed away from positive statements since he did not want to posit ‘stuff exists’ as an independent fact and statement with svabhāva – he incorporates the conclusions of his statements in the way he presents his thought.] 


As presented in this chapter, my conclusion is twofold: first, while cases can be made for the compatibility of Rovelli and Nāgārjuna regarding ultimate truth or realism, there is no modern academic reading of Nāgārjuna in which Rovelli and Nāgārjuna are compatible with respect to both ultimate truth and realism.[footnoteRef:91] When they are compatible with respect to the absence of ultimate truth, Rovelli and Nāgārjuna are not compatible with respect to realism, and vice versa. Second, regardless of which reading one follows, Rovelli’s weak realism is incompatible with Nāgārjuna’s dependent origination since the existence of objects is necessarily mutual for Nāgārjuna while it is a non-relational fact for Rovelli.  [91:  Assuming they are not compatible in nihilist readings, I have not discussed those. This assumption is justified by the fact that the whole idea of a nihilist reading is non-realist by definition since nihilism is defined in this debate as the denial of the existence of everything (both conventionally and ultimately).] 

4. Realism and Ultimate Truth		Levels of Relationality

5. [bookmark: _Toc108192175]Manifesting Properties
We have seen that Rovelli’s and Nāgārjuna’s positions on the existence of objects themselves essentially conflict with each other. Rovelli’s objects exist regardless of interactions, Nāgārjuna’s objects exist strictly through interactions. However, Rovelli maintains the variable properties of those objects only exist at interactions, which promises a sort of dependent arising of these properties. This brief chapter investigates this.

[bookmark: _Toc108192176]Nāgārjuna on Properties
Since Nāgārjuna rejects svabhāva, fire cannot be understood to have heat (or any other property) as its intrinsic nature. However, this does not mean that the MMK rejects our sense experience that fire is hot. The fact that heat cannot be understood through svabhāva does not mean there is no heat when there is fire. In fact, we can state that, for Nāgārjuna, the heat of fire dependently originates with fire. More generally, objects do not have intrinsic properties but dependently arise with their properties. For example, Nāgārjuna writes:

aṃbhavaṃ vibhavaṃ caiva vinā bhāvo na vidyate |
saṃbhavo vibhavaś caiva vinā bhāvaṃ na vidyate || 

[21.8] An existent does not occur without arising and dissolution.
Arising and dissolution do not occur without an existent. (Siderits & Katsura, 2013, 232).

Siderits & Katsura explain this verse by stating that arising and dissolution are properties of an existent, the impermanent existent must arise and cease – an existent cannot be understood without arising and ceasing (and vice versa: arising and dissolution cannot be understood without things that arise and cease). Thus, there is a mutual dependence relation between the existent and its properties of arising and ceasing. 
In Garfield’s and Siderits & Katsura’s readings, the rejection of the inherent existence (intrinsic nature) and the acknowledgement of their dependent origination neither translates into the rejection of the existence of properties in general nor into the acceptance of properties as ‘real’ in some ultimate way. Garfield and Siderits & Katsura maintain a similar attitude to properties as to the existence of objects: properties exist as empty and conventional in some way between nihilism and realism. For Berger and Kalupahana, understanding the objects and their properties as dependently originated would not mean that properties exist in a conventional manner but that they exist through their mutual dependence with the objects in an ultimate way. 
	The main reason we can state that the interpreters’ conclusions on the status of properties is similar to that of their conclusion on the objects themselves is because they discuss dependent origination in general; whether it is a property or an object, for Garfield and Siderits & Katsura, things exist as dependently originated (understood as conventional existence), and, for Berger and Kalupahana, things exist as dependently originated (where existence cannot be reduced to the conventional). Nāgārjuna’s conclusions apply similarly to properties and objects because the dichotomy between objects and their properties should not be so sharply maintained within Nāgārjuna’s thought. In MMK Chapter 5, Nāgārjuna analyses the dhātu of space and writes:

nālakṣaṇe lakṣaṇasya pravṛttir na salakṣaṇe |
salakṣaṇālakṣaṇābhyāṃ nāpy anyatra pravartate || 

[5.3] The occurrence of a characteristic does not take place either in something
without characteristic or in something with characteristic. Nor does it proceed
from something other than those with or without characteristic. (Kalupahana, 1991, 149)

Kalupahana presents an informative interpretation of this passage. This verse does not refute  the existence of space itself but rather scrutinises the position that space can be explained through its properties. According to Kalupahana, this passage aims to shows that the dichotomy between a thing and its properties cannot account for either of them: if the distinction between an object and its properties is sharply maintained, and they are understood as separate entities, the object cannot account for the property and the property cannot account for the object. Speaking of entities in a substantialist way, Kalupahana reasons, leads to two extremist views: identity and difference (i.e. are they the same or different). The problem of identity and difference should not, according to Kalupahana, be solved by transcending the dichotomy, but rather by not creating such a sharp distinction in the first place (Kalupahana, 1991, 149). The sentiment against analysing properties independently of objects can be understood by considering mutual dependence: if objects and properties are mutually dependent on each other, and there is no svabhāva, what is the meaning of analysing them separately? 

[bookmark: _Toc108192177]Rovelli on Properties
In Helgoland (2020b), in a chapter before his introduction of Nāgārjuna, Rovelli writes a section titled ‘No Interaction, No Properties’. In this section, he argues systems do not have properties outside of interactions. Rovelli mentions that he revises Niels Bohr’s statement about the impossibility of separating the behaviour of atomic systems from their interactions and Rovelli generalises this to concern all objects instead of merely the microscopic (2020b, 78). Rovelli adds: ‘the properties are the way in which [objects] act upon other objects; reality is a web of interactions’ (ibid., 78-79).[footnoteRef:92] For Rovelli, this shows the significance of Heisenberg’s original intuition, which can be summarised as follows: to ask for the orbit of an electron when it does not interact is a meaningless question (ibid., 79).  [92:  Italics in the original.] 

	What is essential to ask at this point is what properties Rovelli is talking about here. In Helgoland, he writes: ‘A world in which, rather than independent entities with definite properties, there are entities that have properties and characteristics only with regard to others, and only when they interact’ (Rovelli, 2020b, 84). Rovelli seems to be arguing here, and throughout this book, that all properties are to be understood relationally, but, in fact, this is not the case.[footnoteRef:93] In the academic papers he published on RQM, Rovelli discusses the relationality of variable properties (e.g. see Rovelli, 1996; Rovelli, 2018; Rovelli, 2021). In standard quantum mechanics discourse, there are properties known as ‘state-dependent properties’ – the variable properties that change with time, such as momentum and position (Ismael, 2021, 2) – and properties that are unchanging in the physical system known as ‘state-independent properties’ – those properties that characterise and define the physical system, such as mass and charge (ibid.). The state-independent properties are largely uncontroversial in quantum mechanics. How we should understand the quantum states is where the controversy within the interpretation of quantum mechanics begins. When Rovelli refers to ‘variable properties’ in the context of quantum mechanics, he uses the standard distinction between state-dependent and state-independent properties and thus merely talks about the relationality of state-dependent properties in RQM (Bacciagaluppi, personal communication, May 31, 2022). Hence, when Rovelli concludes that properties are relational, this specifically concerns the state-dependent properties such as momentum, velocity and position – only these properties should be understood as relational. We see now how to make sense of this nuance in RQM: to ask for the value of state-dependent properties outside of an interaction is meaningless for Rovelli,[footnoteRef:94] but state-independent properties do exist outside of interactions.  [93:  Rovelli specifies ‘properties’ in a footnote. He mentions that he is talking about variables but mainly uses this footnote to distance his discussion from Einsteinian relativity: to emphasise that he discusses standard, non-relativistic quantum mechanics – quantum mechanics formulated in Galilean spacetime with absolute simultaneity. See Rovelli, 2020b, 212.]  [94:  This phrasing is based on Heisenberg’s intuition as discussed in Rovelli, 2020b, 79.] 

The fact that there are now non-relational properties is not necessarily problematic for Rovelli. He does not run into problems of consistency since he merely narrows down the thesis of RQM (i.e. that properties are relational) to a specific definition: state-dependent properties are relational, while state-independent properties are not. Although state-independent properties are largely uncontroversial in quantum mechanics, I find it curious that Rovelli does not emphasise this distinction more prominently in Helgoland, which was written for a broad audience. What the world of RQM comes down to, is actually not as thoroughly a relational world as Rovelli’s presentation of RQM in Helgoland makes it seem. In RQM, objects definitely exist (weak realism), have a definite mass, charge (etc.), but do not have a definite direction, momentum (etc.). Consequently, Rovelli’s use of Heisenberg’s other intuition (which I have introduced in Chapter 1), that ‘no phenomenon is a phenomenon until it is an observed phenomenon’ (Rovelli & Smerlak, 2008, 428), seems somewhat misleading in this context. It seems to suggest that the physical system does not exist outside of the interaction. More accurately, Rovelli should say: a system is an existent system with some non-relational properties but only manifests state-dependent properties upon interaction.

[bookmark: _Toc108192178]Comparison
The notion of state-independent, non-relational properties in Rovelli directly concerns the comparison with Nāgārjuna. When state-independent properties are described independently of interactions, they are described as properties intrinsic to the object. The notion of an intrinsic property is evidently problematic for Nāgārjuna: if that property were truly to exist inherently to the object, the property is (part of) the object’s svabhāva (intrinsic nature).[footnoteRef:95] Properties such as mass and charge define a physical system for Rovelli and are thus inherent to that physical system. The idea of svabhāva, sometimes referred to as the ‘defining characteristic’ (Siderits & Katsura, 2013, 60), corresponds almost perfectly with the notion of state-independent properties: properties that characterise and define a system. Hence, maintaining the existence of state-independent properties essentially contradicts Nāgārjuna. Indian scholar S. Roy has investigated properties in physics in comparison to Nāgārjuna, and his conclusion corresponds to mine: the embracing of the existence of intrinsic properties in physics is in direct contrast to the rejection of svabhāva in Madhyamaka philosophy (Roy, 2019, 178-179). Thus, Rovelli’s acceptance of intrinsic, non-relational properties in RQM jeopardises the comparison with Nāgārjuna with respect to the manifestation of properties.  [95:  For Siderits & Katsura, this means that the object must be able to have the property without anything else in the universe since it is intrinsic. For more on this, see Siderits & Katsura, 2013, 150-151.] 

However, when we solely examine the manifestation of state-dependent properties, there actually is a compatibility. For Nāgārjuna, properties arise dependently, in mutual dependence. For there to be dependent origination, there must be some type of interaction, as I have mentioned in the former chapter. Non-physical things such as thoughts and concepts may not need a physical interaction to arise, but physical things most likely do: moist soil on the other side of the earth is not one of the direct causes and conditions the sprout here arises with.[footnoteRef:96] For Rovelli, state-dependent properties do not exist outside of interactions but only manifest themselves within systems at interactions. Since, for Nāgārjuna, the entire existence of objects and all their properties manifest themselves in mutual dependence, for both Rovelli and Nāgārjuna we can state that the manifestation of variable properties is understood as strictly relational. The fact that Nāgārjuna could not have known about Rovelli’s variable and state-dependent properties as defined in modern science is not problematic since Nāgārjuna considers properties in general to dependently arise. For both Rovelli and Nāgārjuna, there is the required ‘other’ for variable properties to manifest. As such, Rovelli and Nāgārjuna both subscribe to a notion where the manifestation of variable properties mutually depends on the interaction of two systems. [96:  I have not been able to explicitly verify the assumption that dependent origination of physical things requires physical interaction, but I see no reason in Nāgārjuna’s texts to doubt such a basic assumption as well.] 

	While Rovelli’s state-independent properties violate Nāgārjuna’s svabhāva, and there is no sharp distinction between properties and objects for Nāgārjuna, we can conclude that from the perspective of Rovelli the manifestation of state-dependent properties can be understood through dependent origination. We can say that it does not make sense for Rovelli to speak of state-dependent properties outside of interactions. Variable properties themselves, similar to Nāgārjuna’s dependent origination, manifest strictly and necessarily through interaction, in mutual dependence. 
5. Manifesting Properties		Levels of Relationality

[bookmark: _Toc108192179]Conclusion
The conclusion I draw from this research is that there is a narrow compatibility between the worldviews of RQM and Nāgārjuna. First, there is no compatibility between the two worldviews with respect to non-foundationalism, both for RQM in Rovelli’s presentation and RQM through ontic structural realism. Neither the postulation of relations nor relative facts as the ontological basis suit Nāgārjuna’s criteria, as no foundation is possible according to Nāgārjuna. Rovelli does not rid RQM of an ontological foundation. Second, I show that arguments can be made for the compatibility of Rovelli and Nāgārjuna with respect to either realism or ultimate truth, but there is no modern academic reading of Nāgārjuna where they are compatible with respect to both (including Garfield’s reading that Rovelli himself uses). Furthermore, I argue for the deeper incompatibility of Rovelli’s and Nāgārjuna’s conceptions of realism since they disagree on the relational existence of objects themselves. Third, if we disregard the state-independent properties and the fact that Nāgārjuna does not differentiate sharply between objects and properties, I can conclude that the narrow combability is justified by the fact that the manifestation of state-dependent properties can be understood through dependent origination.
I do not include the possibility of mutually dependent relative facts within this final compatibility. Although relative facts seem dependently originated when understood as relative to each other (which, as we have seen, is already unclear), Rovelli depicts relative facts as fundamental. Within Nāgārjuna’s reasoning, that which is foundational is the endpoint of dependence relations: it must be non-empty since it does not rely on other things. So, while relative facts may be conceived of as a group of interrelated entities for Rovelli, positing this group (or pair) of relative facts as fundamental imbues them with a level of ‘own-being’ (svabhāva) since that group as a whole is not further dependent on anything.[footnoteRef:97] From the perspective of Nāgārjuna, Rovelli’s reasoning is contradictory: a group of empty things cannot constitute a (non-empty) foundation.[footnoteRef:98] Now, this may not be necessarily contradictory within RQM since it could be defended that interrelated relative facts form, as a group, an endpoint of dependence relations (a foundation) – it is Nāgārjuna who strictly maintains that nothing (individually or collectively) can function as an endpoint of dependence relations (since nothing has svabhāva for Nāgārjuna). Rovelli faces a choice: either relative facts are dependently originated (defined by Nāgārjuna) and should be rejected as the basis of ontology. Or relative facts are the basis of ontology, but we cannot understand them through dependent origination. Since Rovelli’s state-dependent properties are not depicted as fundamental, I restrict the narrow compatibility to state-dependent properties.  [97:  For Nāgārjuna, the fact that things are mutually dependent means that there cannot be a foundation in any form.]  [98:  Maintaining that there are non-empty things, as we have seen, leads to further contradiction according to Nāgārjuna: non-empty things are static and cannot be subject to cause and effect. So, following Nāgārjuna’s reasoning, the non-empty group of relative facts must be static; this, however, is not what Rovelli maintains. ] 

	I further conclude that Rovelli’s use of Nāgārjuna for the rejection of autonomous ontological entities is only partially justified. Nāgārjuna rejects autonomous entities in every conceivable way, while Rovelli, in the end, only limitedly rejects autonomous entities (stuff exists, has some properties, but manifests other properties upon interaction). This portrays the main reason for the largely incompatible worldviews: Rovelli simply understands a substantial part of his worldview in non-relational terms. Although both thinkers present a relational world, the use and extent of their relationality differs: for Nāgārjuna, the system either (relationally) dependently arises (with all of its properties) or does not exist at all. For Rovelli, a system exists non-relationally, but the way it exists, what values some of its properties take, should be understood relationally. Thus, the magnitude of their relational theses is the decisive factor. The inquiry I conduct into Nāgārjuna highlights the different levels to which one’s theory can be relational, as indicated in the title of this thesis. With RQM, Rovelli presents a non-relational and foundational description of a partly relational and limitedly non-foundational world. With the MMK, Nāgārjuna gives a relational and non-foundational description of a radically relational and thoroughly non-foundational world.
[bookmark: _Toc108192180]Reflection
When I started this research, I considered it a plausible possibility that RQM and Nāgārjuna are compatible in an extensive, wide-ranging way. However, I present today predominantly a critique of this far-reaching compatibility instead of a substantiation of its philosophical depth. This discrepancy between the initial promise of wide-ranging resonance and the narrower compatibility on closer inspection is at least partially fuelled by Rovelli’s own presentation of RQM. Rovelli presents the relationality of RQM with grand examples, as we saw in the former chapter regarding Heisenberg’s intuition.[footnoteRef:99] Rovelli presents RQM to be concluding that reality is a ‘dense web of interactions’ (2020b, 76) as if there is nothing outside of these interactions. Rovelli, in a podcast titled ‘Carlo Rovelli – All Reality Is Interaction’, affirms that an electron only exists at interactions (which, as we have seen, is not true in RQM) and mentions that an antelope should not be understood in isolation but in relation to a lion (Tippett, 2020). This radical relationality is only partially true in RQM, while these examples are entirely true for Nāgārjuna.[footnoteRef:100] I understand Rovelli utilises grand examples to present the relational nature of some properties since the relational nature of state-dependent properties by itself is a fascinating and revolutionary claim. However, Rovelli contributes to the wider narrative that his quantum mechanics posits a thoroughly relational world in a universal sense of the word, which is suggestive of a worldview inaccurate with RQM.[footnoteRef:101] So, although it had to do with my own ignorance, I do believe Rovelli’s presentation contributes to the misconception that is created about the depth of the relational character of RQM and thereby the compatibility between Nāgārjuna and Rovelli.   [99:  Where I addressed that ‘no phenomenon is a phenomenon until it is an observed phenomenon’ (Rovelli & Smerlak, 2008, 428) is only limitedly true for Rovelli.]  [100:  With the lion–antelope example, Rovelli is probably referring to the relationality of state-dependent properties or his basis of ontology in the form of relative facts, but he does not elaborate on it or nuance the statement. As a result, the resemblance with Nāgārjuna is presented more strikingly than it can be maintained since, for Nāgārjuna, the statement about the antelope does actually hold in its radical form: the antelope is mutually dependent on the lion – no aspect of either of them can be understood in isolation. So, for Nāgārjuna, the lion and the antelope define each other’s existence and properties. Rovelli, on the other hand, maintains that these systems can exist independently of one another, can manifest certain defining properties independently of each other, and that, although stabilised through the interaction with an environment, their state-dependent properties can be seen as relative to one another.]  [101:  The over-emphasis on the relational extent of RQM is probably not significant for the interpretation of quantum mechanics internally since one will find Rovelli only discusses the relationality of variable properties upon reading his papers. However, there are also academic papers appearing with titles such as ‘Everything is relative’ (Wood, 2010). Wood summarises Rovelli’s thesis with this ‘everything is relative’ aphorism, which I believe is misleading.] 

Although I refute the deeper, more encompassing compatibility beyond the state-dependent properties, the narrow compatibility itself is still significant. The state-dependent properties are the properties that are the main root of controversy within quantum mechanics. Thus, while the compatibility is narrow, understanding the state-dependent properties alone through Nāgārjuna’s dependent origination demonstrates a serious parallel between RQM and Nāgārjuna, especially for Rovelli, whose goal (with RQM) it is to highlight the relationality and mutual manifestation of state-dependent properties. 
Further research can focus on how the narrow compatibility between RQM and Nāgārjuna can be understood in a broader context and work out ways of understanding what the narrow compatibility means (or can mean) for quantum mechanics, and science and philosophy as a whole. This research has paved the way for future research to address this more specifically by elucidating the actual compatibility and scrutinising the suggested narrative of a wide-ranging compatibility. I gather several insights that can be meaningful for future research, ranging from sidenotes to possibly paradigm changing perspectives, that I would like to address in the remainder of this work. 
First of all, this research highlights how RQM is still a work in progress. Rovelli and others are still developing RQM and filling in the details behind the fundamental premises of the theory. For example, we have seen that it is yet unclear what a relative fact should be understood to be relative to. Moreover, I find his construal of an ontology that is based on relative facts not very clear (especially considering his positive attitude with respect to a worldview that lacks foothold). 
	Second, this analysis has exposed a tension in Rovelli’s work. In Helgoland, Rovelli is charmed by the idea of a philosophical system that is without intellectual foothold. He writes:

[…] it seems to me that Nāgārjuna does not fall into the trap in which so much philosophy is caught, by postulating starting points that invariably turn out to be unconvincing in the long run. (Rovelli, 2020, 155)

By introducing Nāgārjuna, Rovelli seems convinced that he presents an interpretation of quantum mechanics that is without intellectual footholds, without foundation, since he has incorporated relationality into his theory. However, this research shows there is now a new foundation, a new intellectual foothold. Through Nāgārjuna, we can question to what extent RQM is non-foundational when the foundation is simply replaced by a foundation of relative facts. So, ironically, it seems Rovelli does not avoid the trap that he formulates himself. 
	Third, and relatedly, this research indicates an interesting and ‘original’ topic of further investigation: the possibility of a truly non-foundational worldview.[footnoteRef:102] We have been searching for a foundation for as long as science and philosophy has existed. As Rovelli neatly summarises himself, we ask: ‘To what can we anchor our conception of the world? From where can we begin? What is fundamental?’ (Rovelli, 2020b, 148). Rovelli continues:  [102:  I put ‘original’ within quotation marks because the possibility of non-foundationalism is already discussed, of course, by Nāgārjuna in the 2nd-3rd century and is not new in Western philosophy either. However, it is relatively original in the sense that the overwhelming majority of scientific and philosophical inquiries still centre around the search for that one foundational element (either physical, conceptual, linguistical or mathematical) on which to base one’s ontological or epistemological theory of the world. ] 


The history of Western philosophy is to a large extent an attempt to provide an answer to the question as to what is fundamental. It is a search for the point of departure from which everything else follows: matter, God, the spirit, the atoms and the void, Platonic Forms, a priori forms of intuition, the subject, Absolute Spirit, elementary moments of consciousness, phenomena, energy, experience, sensations, language, verifiable propositions, scientific data, falsifiable theories, the existence of the being for whom being matters, hermeneutic circles, structures . . . A long list of candidates, not one of which ever managed to achieve a universal acceptance as ultimate foundation. (Rovelli, 2020b, 148) 

Nāgārjuna makes us rethink the very validity of this quest for a foundation. What if there is no foundation? What if things exist in mutual dependence without one entity (or group of entities) being fundamental to the rest? This research leaves me wondering at what point in human history it becomes more philosophically viable to substantially inquire into the possibility of scientific theories without a fundamental element. We could start by inquiring into what a foundationless world could look like in science and philosophy. I indicate some starting points specifically for RQM in Chapter 3.
	Fourth, I think another difficult, but interesting, question can be posed, which I have no answer to. Now that a compatibility has been identified between the manifestation of state-dependent properties and Nāgārjuna’s dependent origination, one could ask the question how we should understand this: is the resonance with this ancient Buddhist’s view of the world merely a nice way of conceptualising an aspect of Rovelli’s quantum reality, an educational tool, or does it portray a deeper parallel that refers to the actual relational and interdependent character of the world? I do not know whether a conclusive answer can be found on that matter; however, especially since many scientists have felt drawn to Indian philosophy, I think further research on the matter is valuable.  
	Fifth, this inquiry can influence scholarship on Nāgārjuna as well. I touched upon different aspects throughout the thesis, such as my argument against Westerhoff’s conception of mind-dependence and various reflections on different readings (most notably my position on the nihilist reading). Additionally, we can reflect on Nāgārjuna’s thought and science in a different light than it is often depicted. There are those, like the Dalai Lama (2006), who argue modern science substantiates Nāgārjuna’s thought, but following this research, one could also question whether modern science refutes Nāgārjuna’s thought (specifically on svabhāva) if state-independent, intrinsic properties exist.[footnoteRef:103]  [103:  Relatedly, one might wonder what the fact of a thing in superposition (when it is not interacting) entails for Nāgārjuna: if the system is not interacting, but still behaves in a partially definite way (e.g. for Rovelli it exists and has definite state-independent properties), does it now exist outside of dependent origination (and thus refute Nāgārjuna)?] 

Lastly, and possibly the most impactful insight I take away, is how fundamentally different the starting point that Nāgārjuna’s thought embodies is from the common approach in much of Western thought. Keekok Lee classifies the common modern scientific approach as the ‘dualist mode of thinking’ (Lee, 2022), which she, unsurprisingly, traces back to Descartes. This dualist mode of thinking depicts the world primarily in antagonistic polar contrasts, in which one is dominant over the other (ibid.). The dualist mode of thinking, that was phrased so explicitly through Descartes’ mind–body duality, has penetrated as good as all facets of Western thinking, Lee writes: 

In biology/sociology/psychology/anthropology, human beings are divided into male
and female. In geo-politics, humans are divided into White (European) and non-White (non-European). In environmental philosophy which deals with the relationship between Man and Nature, there is the culture (human) and nature (non-human) divide. (Lee, 2017, 221).

Consequently, the world is depicted as this eternal struggle between separate entities in conflict with each other. In modern science, and in most Western philosophy (most prominently in analytic philosophy), this is often our approach to reality: we individuate the object of study (whether physical or conceptual), isolate it from its environment, separate it, and analyse it as an independent entity. We primarily focus on how something differs from other entities, not how it depends on them. Our primary attitude is to try to understand what the objects by itself is – whether this is a microscopic particle in physics or a specific concept or argument in philosophy. We individuate, isolate, separate. We seek to grasp the object itself and then see how it relates to its environment. What is fascinating about Nāgārjuna is that this process is turned around. Nāgārjuna fundamentally distances himself from his opponent’s claims that can be understood through Lee’s dualist mode of thinking.[footnoteRef:104] Nāgārjuna first aims to understand how objects and concepts, and seemingly contrasting objects and concepts, interrelate. He asks what they mean in the context of their environment. For Nāgārjuna, things by themselves do not make sense since it is through their relation to the environment in which we can start to comprehend them. What is an object without properties? What are properties without an object? What is an act without an agent? For Nāgārjuna, the things that something relates to are an integral part of defining the object or concept in question. We can think about a sprout arising from a seed, analysing the causes as separate forces acting upon separate entities, but we are then left with a problem: how can independent entities influence each other? If their natures are truly independent facets of reality, how can another independent facet act upon it, change it, and transform it? What Nāgārjuna teaches us is that there is another approach altogether. We can, instead, look at the seed and start by trying to understand how it is dependent on an environment, what it arose with, and how other things depend on it. Nāgārjuna proposes not to look at these objects as separate, isolated objects in a complex landscape, but, first and foremost, as interrelated nodes in a vastly complex, deeply relational web. [104:  Lee observes a Chinese philosophical alternative to the Western dualist mode of thinking: the dyadic mode of thinking. In this dyadic mode of thinking, the harmony of opposites is emphasised, and opposites are not antagonistic. Apart from a similar emphasis on the way opposites go together, I do not know to what extent Nāgārjuna’s view corresponds to Lee’s dyadic mode of thinking. I am, however, convinced that Nāgārjuna’s way of thinking fundamentally differs from the dualist mode of thinking.] 

	To make this conclusion more concrete, there are numerous instances where Nāgārjuna displays this non-dualist approach (that focusses on the unity and mutual dependence of entities/concepts) which can be contrasted to the dualist approach of modern science and Western philosophy (where the disunity of entities/concepts is assumed). For example, it is common in modern science to sharply differentiate between an object and its properties (as some Abhidharma schools did as well, see MMK Chapter 5). Nāgārjuna holds that such a sharp distinction does not make sense in the first place since it cannot account for either of them. If objects and properties are understood individually, as separate things, how can the object explain the occurrence of properties (or vice versa)?[footnoteRef:105] As another example of this dualist versus non-dualist thinking, the classic distinction between the seemingly different epistemological approach and ontological approach evaporates within Nāgārjuna’s system of thought: talk about the epistemic instrument without an object of study through which to define the epistemic instrument is meaningless (Westerhoff, 2017). As a final example, one of the main ideas Nāgārjuna’s causal theory argues against is the unidirectional understanding of causality (Berger, 2021b).[footnoteRef:106] Nāgārjuna replaces this with causal reciprocity: it is not merely the case that an agent causes an act based on certain feelings and beliefs. Rather, that act, or the way its effects play out, can influence the nature of the agent and transform it in such a way that the agent will cause different acts in the future (and those acts then again transform the nature of the agent, and so on). There is thus not a simple unidirectional causal relation between a separate agent having an act as effect, but there is a reciprocal causal relation in which the interrelated agent and the act influence one another.[footnoteRef:107] On top of that, there is the argument that there are no such things as separate, individual agents and acts at all for Nāgārjuna, they define one another (ibid.). This understanding is thus not dualist in the sense that it does not start from the contrast between act and agent, cause and effect, but rather approaches it by emphasising the mutual influence and dependence of act and agent. The sharp depiction of an individual cause and an individual effect dissipates – they influence one another. [105:  The property by itself cannot account for the object, and the object by itself cannot account for the property (Kalupahana, 1991, 149).]  [106:  I have not introduced this argument on causality earlier in the thesis since it was not essential to the comparison with RQM. ]  [107:  It would be interesting to know how Nāgārjuna’s causal reciprocity relates to modern notions of retrocausation (e.g. Menzies & Price, 1993). I am doubtful whether Nāgārjuna’s causal reciprocity includes any notion temporarily reversed causal processes.] 

	So, what does this all mean, or what can this all mean, for RQM, quantum mechanics in general and science as a whole? I do not have all the answers. Rovelli, by emphasising the relational nature of some properties of systems, and the cautious attempt to let go of the perception of the world through separate, autonomous entities, may already engage in a modest but respectable attempt of a non-dualist approach. However, I see more potential here. I think this non-dualist mode of thinking has the potential to enrich our conceptualisation of quantum mechanics in particular. One could be of the opinion that things like the quantum superposition and the wave–particle duality can perfectly be made sense of within the current scientific paradigm, or a slight alteration of it. However, one could also make the argument that such quantum phenomena question the descriptive power of the dualist mode of thinking itself. If a superposition is understood as a real physical feature of the world, it may be argued that it questions our understanding of the world through strictly separate and individual 1’s and 0’s. Our usual impulse to compress the world in separate, independent chunks may be limiting us here. An endeavour outside of our dualist mode of thinking within quantum mechanics, as Lee attempts to do in medicine (see Lee, 2017), has the potential to augment our comprehension of the quantum world. 
Moreover, these modes of thinking tie into our understanding of the very goal of science and philosophy. If our goal is to describe reality as accurately as possible, then even though Nāgārjuna does not present a scientific theory, these non-dualistic modes of thinking can affect and enrich our understanding of what it means to give an accurate description. They make us question whether analysing things by themselves, as separate individual entities, is the way, or the only way, to approach. Opening our conception of the world to non-dualistic modes of thinking can possibly enhance our ability to understand and describe nature. There are rich traditions in India and China that have developed versions of non-dualist thinking over ages of debate, which we can inquire into more seriously in the context of modern science and quantum mechanics.
	As we have seen in this research, we should add nuance to Rovelli’s original presentation of RQM and Nāgārjuna. However, with his use of Nāgārjuna in a book on RQM, Rovelli makes a worthy attempt to bridge these two worlds, in which he succeeds to a degree. I believe this research demonstrates that comparative philosophy is a job that must be done with care but has the capacity to influence our deepest understanding of the world. Nāgārjuna’s approach of applying his reasoning to absolutely everything including his own ideas and concepts, more than anything, puts our conceptions into perspective. Moreover, his non-dualist mode of thinking makes us more aware of our dualist approach and possible limits of it. In a spirit that rhymes deeply with mutual dependence and relationality, this research shows that there is much to explore in the mutually beneficial relation between modern thought and ancient Indian worldviews.

Conclusion & Reflection		Levels of Relationality
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