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The notion of construction figures prominently in mathematics and other formal sciences. An idealized, 

infinitary constructional approach is successfully applied to set theory, which provides the foundation for 

contemporary mathematics. C-FORS aims to develop new, similarly groundbreaking applications of the 

constructional approach. This will be the largest concerted effort to date to develop a foundation for the 

study of intensional entities, e.g. propositions and properties, where a variety of paradoxes still arise, with no 

agreed-upon solution—nearly a century after set theory received its proper foundation. 

 

However, infinitary constructions are poorly understood, and 

there is no known way to apply the constructional 

approach to intensional entities. C-FORS aims to 

overcome these limitations by developing a critical but 

liberal conception of construction inspired by my 

increasingly popular potentialist metaphysics and philosophy 

of mathematics, and by utilizing two theoretical tools 

developed by me, inspired by constructive mathematics, but 

only recently generalized so as to overcome various 

limitations and thus permit novel applications.  

 

C-FORS makes a range of groundbreaking applications of 

these tools, thus achieving a lasting impact on several 

disciplines. In philosophy, I provide radical alternatives to 

the currently fashionable use of typed languages and exotic 

non-classical logics. In the foundations of mathematics, I develop a pioneering constructional approach that 

retains the strength of set theory, while incorporating insights from the constructive tradition. I launch a 

rigorous approach to constructed entities in formal ontology. In formal semantics, I develop novel theories 

of propositions and properties, and a new logical foundation for the study of nominalization and group 

formation. Overall, C-FORS offers pioneering interdisciplinary research where philosophy and logic yield—

and are themselves constrained by—novel applications to the formal sciences.  

 

 
While my proposal is interdisciplinary, involving philosophy, formal semantics, and foundations of 

mathematics, I have only selected the panel SH4, since this best captures the large-scale, synthesizing, and 

often conceptual nature of the proposal.   
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Section a: Extended Synopsis of the scientific proposal  

1. My vision for the project and its main objectives  

The notion of construction figures prominently in the formal sciences; e.g., we construct geometrical figures 

(mathematics), novel sentences (linguistics), and complex representations of reality (formal ontology). A 

powerful—so-called constructional—way to account for a domain of objects is by successively constructing 

its members. An idealized constructional approach has a valuable application to the famous iterative 

conception of sets, which states that sets are “formed” successively: first we have the elements (say, a and b), 

then we form their set ({a, b}) (Gödel 1964, Boolos 1971, Parsons 1977). This conception is highly 

explanatory. It provides a natural guard against paradoxes by explaining how paradoxical sets (e.g. the 

“Russell set”) cannot be formed. The conception also motivates and supports large parts of today’s 

standard set theory (ZFC), which in turn provides a foundation for almost all of contemporary mathematics.  

This impressive initial success of an idealized constructional approach raises the question of whether we can 

develop further, similarly groundbreaking applications of the approach. Particularly promising are 

applications to intensional entities, such as propositions and properties, for which we still lack a consistent 

and well-motivated foundation, and where a variety of paradoxes still arise (Kaplan 1995, Kripke 2011, Dorr 

2016), with no agreed-upon solution—nearly a century after set theory received its proper foundation.  

Regrettably, there are fundamental theoretical obstacles to such advances. First, construction is typically 

understood as an idealized human capacity, leading to severe limitations. We lack a clear mathematical and 

philosophical understanding of infinitary constructions, e.g. those of the iterative conception of sets. Second, 

there are no known ways to apply the constructional approach to intensional entities and phenomena. There 

is a clear, intuitive contrast between a property and the many objects that have this property, as well as between 

a procedure and the many input-output pairs generated by the procedure. The former (a property or procedure) 

are known as intensions, whereas the latter (a set of objects or of pairs) are known as extensions. Extensional 

entities are well-behaved, as they are “pinned down” in a context-independent manner by the pluralities of 

objects in terms of which they are characterized. By contrast, the characterization of any intensional entity 

always traces back to a formula, whose interpretation may shift across contexts. Outside of the limited area of 

constructive mathematics, extant constructional approaches cannot handle intensional entities. To extend the 

constructional approach into the new frontier of intensionality, we need a fundamentally new approach.  

Four groundbreaking ideas animate the project. The first two overcome the stated theoretical obstacles.  

 Instead of idealized human capacities, we should focus on abstract constructional possibilities. My 

influential work on potentialism (L. 2013, 2018; cf. §c) suggests the following. Suppose we can provide a 

complete characterization of certain “new” objects and associated truths solely in terms of a sphere of 

already established “old” objects and truths. Then the new objects are constructible from the old ones. 

 We can master intensionality by developing pioneering applications of two theoretical tools that are 

ideally suited for handling objects whose characterization threatens to shift across contexts but that have 

only recently become available, i.e. a non-instance-based conception of generality and liberalized 

forms of predicativity (viz. “bottom-up constructions”) (cf. §a3 for details).  

 By means of these tools, we can extend the intensional analysis used in constructive mathematics to 

“absolute infinity” used in set theory, i.e. the size of the entire universe of sets (“the ω-to-Ω transfer”). 

 This analysis of absolute infinity permits us to lift the type restrictions of higher-order logic (“unification 

of universes”), thus locating the hierarchical structure in the subject matter, not in the language. 

The main objectives of the project are  

 to develop a novel constructional approach to the foundations of mathematics, which retains the strength 

of Cantorian set theory while incorporating insights from the constructive tradition 

 to launch a systematic and rigorous approach to constructed entities that figure in formal ontology 

 to reshape the study of “hyperintensional” notions such as proposition, property, and relation by 

utilizing my constructional approach 

 to develop a novel foundation for formal semantics, distinct from set theory and type theory, which uses 

“unification of universes” to handle problematic phenomena such as nominalization and group formation 

 to use “unification of universes” to revolutionize our view of two central logical-philosophical 

hierarchies, i.e. those of higher-order languages and truth predicates 

 

2. State-of-the-art  

C-FORS addresses several specific knowledge gaps existing in different disciplines.  
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Knowledge Gap 1: the philosophical underpinnings of constructional approaches. We need to clarify the 

very idea of a constructional approach and investigate different formal developments of such approaches. In 

particular, we need to make philosophical sense of the idealized, infinitary forms of construction and to purge 

the notion of construction of problematic philosophical commitments.    

Current approaches to the foundations of mathematics face major limitations. On the one hand, constructive 

mathematics has developed a rich and diverse toolkit for handling intensionality but is limited by its rejection 

of actual infinities (Martin-Löf 1984). On the other hand, infinitary set theory has its own limitations, rooted 

in its austerely extensional approach, which requires every set to be “small”, in the sense that it must have 

fewer members than non-members and which makes set theory less suitable for applications to intensional 

phenomena (see below for examples). Thus, we have:   

Knowledge Gap 2: harnessing the full power of constructional approaches to the foundations of 

mathematics. We need to overcome the limitations of set theory in favor of a richer and more general 

constructional approach to the foundations of mathematics. This account should also illuminate the 

problematic set-theoretic notion of a proper class (Maddy 1983, Fujimoto 2012).   

Next, formal ontology, a central part of Knowledge Representation (and thus of Artificial Intelligence (AI)), 

aims to develop a rigorous and consistent system for the representation of information in relevant domains of 

science, technology, and business (Arp et al. 2015, Masolo et al. 2003, Partridge 2005). Formal ontology uses 

a variety of constructed objects, e.g., sets, mereological sums, ordered pairs and n-tuples, and relations, but 

lacks a unified treatment of all these forms of construction. So we have:  

Knowledge Gap 3: a unified development of constructional ideas in formal ontology. We need a unified 

treatment of constructed entities used in formal ontology, which clarifies their mode of construction, allows 

them to exist side by side, and enables us to utilize more of the great variety of possible constructions.   

Yet another promising cluster of applications of the constructional approach concerns propositions, 

properties, and relations (PPRs), which are used extensively in semantics and psychology (as e.g. the 

contents of beliefs and desires). Approaches based on possible worlds are well-developed (Montague 1974, 

Lewis 1986, Stalnaker 1984), but their limitations have recently prompted a surge of interest in 

hyperintensionality, i.e. approaches where more fine-grained distinctions are made (Fine 2017a, 2017b, 2020, 

Nolan 2014, Pollard 2015). E.g., the proposition p & q is distinguished from q & p. When entities draw such 

fine distinctions, however, various paradoxes threaten, e.g. the Russell-Myhill paradox (Dorr 2016, 

Goodman 2017, Walsh 2016). Thus:  

Knowledge Gap 4: a proper foundation for the study of hyperintensionality. We need a consistent, well-

motivated, and workable theory of PPRs, available for use in philosophy, semantics, and psychology.  

A related cluster of applications concerns the formal semantics of properties, kinds, and groups. Formal 

semantics is usually developed in a set-theoretic or a type-theoretic framework (Montague 1974, Heim & 

Kratzer 1998). These approaches are poorly equipped to handle phenomena such as nominalization, where 

non-nominal expressions are transformed to nominal ones (e.g. ‘… is bald’→ ‘baldness’ and ‘… runs’ → 

‘running’) (Chierchia & Turner 1988) and group formation (e.g. ‘the students’ → ‘the group of students’) 

(Landman 1989a,b). These “type-lowering” phenomena give rise to forms of Russell’s paradox to which there 

is no accepted solution—in stark contrast to the set-theoretic paradoxes, which were resolved long ago. Thus:  

Knowledge Gap 5: a new foundation for formal semantics capable of handling type-lowering. We need 

such a foundation, capable of handling nominalization, group formation, and other type-lowering phenomena 

in a consistent and natural way.  

Finally, there are knowledge gaps in logic and philosophy, where certain hierarchical structures have received 

much attention. One example concerns higher-order languages (Frege 1892, Williamson 2013). In addition 

to objects, there are first-level concepts, which can be predicated of objects, second-level concepts, which can 

be predicated of first-level concepts, etc. Another example is Tarski’s (1935) hierarchy of truth predicates, 

each of which can be meaningfully ascribed only to sentences containing “lower” truth predicates. Both 

hierarchies lead to serious expressibility deficits (Hale & Wright 2012, Hale & L. 2020; Kripke 1975). Thus:  

Knowledge Gap 6: constructional approaches as an alternative to hierarchies of languages and truth 

predicates. To overcome the mentioned forms of expressibility deficit, we need to explore the power of 

constructional approaches to give superior accounts of meaningful combinations of expressions and of truth.  
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3. Methodology  

The appropriateness and great promise of my interdisciplinary approach is evidenced by the success of the 

iterative conception of sets, which was jointly developed by mathematicians and philosophers. My project 

involves a two-way flow of ideas between philosophy and the mentioned formal sciences. On the one hand, I 

will use philosophical analysis to clarify ideas found in constructive mathematics and in the mathematical 

study of intensional phenomena, as envisaged by the mathematical pioneers in these areas (Poincaré 1905, 

1909, Russell 1908, and Weyl 1918). I will also bring to bear on the formal sciences conceptual and formal 

tools ordinarily used only by philosophers (e.g. modal logic and truthmaker semantics). On the other hand, I 

will apply mathematical tools (e.g. type theory, classical and intuitionistic Zermelo-Fraenkel set theory, 

realizability semantics, proof theory) in a novel way to questions arising in formal ontology, formal semantics, 

and the study of intensional phenomena (such as propositions, properties, and relations). This will be possible 

thanks to my combination of philosophical skills and expertise in the appropriate formal sciences.  

More specifically, my methodology draws heavily on two of the groundbreaking ideas described in §a1: first, 

an abstract conception of constructional possibilities, which is both liberal, by permitting a huge variety of 

constructions without prejudice against infinitary ones, and simultaneously critical, by strictly enforcing a 

bottom-up mode of explanation, thus providing a natural guard against paradox; and second, pioneering 

application of two theoretical tools that are ideal for extending the constructional approach into the new 

frontier of intensional phenomena. These tools are currently being refined and tested by my recently funded 

research project Infinity and Intensionality: Towards a New Synthesis (project granted by RCN, 2021-24) 

(henceforth I&I, see appendix for more information), which frees the tools from various limitations and 

problematic philosophical commitments that are imposed in constructive mathematics, where the tools have 

their origin. The tools are:  

(i) A non-instance-based conception of generality: I develop a truthmaker semantics that permits a universal 

generalization to have a “generic” truthmaker, which is independent of the instances of the generalization 

and thus allows a truthmaker to be available even at stages of the constructional process where many of the 

instances are not yet available. E.g., “every set x has a singleton {x}” is true solely in virtue of the concepts of 

set and singleton. A unique feature of this tool is that the truth of universal generalizations with a non-instance-

based truthmaker (unlike others) is preserved as the constructional process unfolds (“upwards absoluteness”).   

(ii) Liberalized forms of predicativity (“bottom-up constructions”): Predicativism is typically tied to the 

Vicious Circle Principle (VCP), which prohibits the definition of any entity from quantifying over a totality to 

which this entity belongs. Following Poincaré (1909), I develop an alternative analysis, which takes the heart 

of predicativism to be the requirement that a legitimate definition be immune to disruption as a 

constructional process unfolds and the domain thus expands. VCP is now merely a means to an end, which 

leaves the door open to alternative and superior ways to ensure immunity to disruption. One of several 

such ways is based on non-instance-based generality, which ensures immunity to disruption because of its 

upwards absoluteness.  

4. Work plan  

WP1: Constructional approaches to the foundations of mathematics (addressing KG2) 

Overarching aim: to develop a novel constructional approach to the foundations of mathematics, which 

transfers powerful intensional ideas from constructive mathematics to the mathematics of the transfinite, thus 

retaining the strength of Cantorian set theory while incorporating insights from the constructive tradition.  

Two central concerns are (1) to carry out the ω-to-Ω transfer—i.e. the research program of extending the 

intensional treatment of infinity in constructive mathematics to the “absolute infinity” of transfinite 

mathematics, e.g. developing intensional theories of collections, functions, generality, and infinity that work 

in the context of set theory; and (2) to show that on this approach, Ω is truly absolutely infinite, i.e. impossible 

to surpass even by ascending in the type-theoretic hierarchy, thus paving the way for my method of unification 

of universes (Quine 1956, Florio & L. 2021 §11.7), which provides a natural and theoretically fruitful way to 

lift the type distinctions of higher-order logic in favor of an untyped approach to a hierarchical subject matter. 

WP2: Constructional approaches to formal ontology (addressing KG3) 

Overarching aim: to launch a systematic and rigorous approach to constructed entities that figure in formal 

ontology, thus developing a provably consistent framework that can serve as a foundational ontology. 

Two central concerns are (1) to develop the whole spectrum of possible composition operations suggested by 

Fine (2010) and to generalize even further by allowing more coarse-grained forms of abstraction (Hale and 

Wright 2001, L. 2018); and (2) to extend the constructional approach to objects whose individuation is 
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non-extensional, such as social groups or properties (Fine 1999, 2005, 2020). We also explore potential 

applications of the approach in applied formal ontology, building on our experience developing a data 

framework for the UK’s National Digital Twin (Florio, L., et al, in progress).  

WP3: Constructional approaches to formal semantics (addressing KG4 and KG5) 

Overarching aim: to develop a novel foundation for formal semantics, distinct from set theory and type theory, 

that is better suited to represent intensional phenomena and is capable of accounting for the puzzling 

phenomena of nominalization and group formation. 

Some central concerns here are (1) to develop a consistent, well-motivated, and workable theory of 

hyperintensional PPRs (propositions, properties, relations), available for use in philosophy, semantics, and 

psychology; (2) to clarify the desiderata for a semantic theory of nominalization proposed by Chierchia & 

Turner (1988) and to develop a theory of nominalization that better satisfies these desiderata, and is more 

natural and workable, than any theory currently available (cf. Luo 2012); and (3) to articulate a set of desiderata 

for a semantic theory of group formation (including the ability to individuate groups non-extensionally) and 

to develop a theory that fares better with respect to these desiderata, and is more natural and workable, than 

any theory currently available. The key to (2) and (3) will be my method of unification of universes; cf. WP1.  

WP4: Philosophy and construction (addressing KG1 and KG6)   

Overarching aims: to render the idea of construction—especially its highly idealized forms—philosophically 

defensible and formally precise, and to apply this idea to radically rethink certain problematic hierarchies 

that arise in logic and philosophy. 

Two central concerns are (1) to defend the philosophical legitimacy of the highly idealized forms of 

construction and explore their various formal developments of the critical liberalism about construction 

outlined above; and (2) to use the constructional approach to revolutionize our view of the hierarchies of 

higher-order languages and of truth predicates. Confronted with the ancient paradox of the liar—a 

statement that says of itself that it is false—there has recently been an explosion of interest in approaches that 

revise the very logic that forms the backbone of all of our scientific theories (Field 2008, Beall 2009). Inspired 

by (Parsons 1974), my grand ambition is to surpass such approaches by arguing that truth is always relative 

to an interpretation of the language, and that there is an open-ended hierarchy of such interpretations.  

 

Project management, dissemination, and communication  

 The core team will consist of five individuals: I, as PI, spending at least 65% of my time on research and 

management associated with C-FORS, as well as two postdocs and two PhD fellows, each working 100% 

for three years. Two postdocs from I&I, who already know the new theoretical tools developed by that 

project, will join the research group of C-FORS during the two years of overlap between the projects.  

 The project will have a Scientific Advisory Board (SAB), on which leading international researchers 

have agreed to serve: Gennaro Chierchia (Harvard, formal semantics), Kit Fine (NYU, metaphysics and 

philosophical logic), Hannes Leitgeb (Munich, mathematical philosophy, philosophical logic), Penelope 

Maddy (UC Irvine, philosophy of mathematics and of set theory), Crispin Wright (NYU/Stirling, 

epistemology, philosophy of logic and mathematics).  

 Five distinguished scientists will serve as Research Associates (RAs): Prof. Stefano Borgo (Trento, 

formal ontology), Salvatore Florio (Birmingham, philosophical logic and formal ontology); Louise 

McNally (Barcelona, formal semantics); Jon Litland (U. Texas, Austin, logic and metaphysics); Michael 

Rathjen (Leeds, constructive mathematics and set theory). Each devotes 10% of their time to contribute 

expertise in their respective areas, except Florio, who as leader of WP2 devotes 20%.  

 SAB members and RAs will form an integral part of the project and interact with the core team at seminars 

and workshops, and support the project in the event of unexpected scientific difficulties. 

 The team’s progress and outputs are subject to annual review by our SAB, emphasizing the overall 

quality of the output and the prospects for impact through dissemination in top journals and conferences.  

 Dissemination: The project will produce more than 22 peer-reviewed articles (see B2 for details), 1 

monograph synthesizing the main findings of the project (PI), 2 PhD dissertations, and 2 edited special 

issues; each core team member participates in at least two international conferences per year (in person or 

online); I make active use of the SAB’s network.  

 Communication: C-FORS will (i) operate a blog hosted by the project website; (ii) engage in 

communication activities by writing for online venues such as Aeon, Quanta, and The Conversation; (iii) 

upload to the project website short videos presenting to the wider public the results of the project; (iv) 

organize talks for the wider public at the Oslo Science Fair and the Oslo House of Literature. 
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5. High gain and multi-disciplinary research impact.  

The project will have a huge and lasting impact on several different fields:  

 new intensional notions of class, generality, and infinity will be the object of further study and receive 

further applications in logic and the foundations of mathematics; my research will contribute to a 

rapprochement between classical and constructive mathematics 

 the constructional approach will provide a core framework for formal ontology and thus be a catalyst for 

more unification in that field; the framework has a potential both for large-scale industrial applications, as 

evidenced by ongoing work (Florio, L, et al.), and for development into a full-fledged foundational 

ontology 

 my novel foundation for formal semantics will be applied to develop new empirically testable semantic 

theories of nominalization, group formation, and other type-lowering phenomena, where the linguistic 

data are puzzling; my method of unification of universes will be adopted in formal semantics 

 my new approach to propositions, properties, and relations will be applied in philosophy, semantics, and 

psychology as a new foundational framework, free from problematic paradoxes, thus enabling and 

stimulating research on hyperintensionality with clear conscience 

 my “unification of universes” will shape future work on higher-order languages and truth, undercutting 

the resurgent interest in higher-order logic and type theory, as well as the explosion of work on exotic, 

non-classical logics intended to make room for a naive notion of truth, in favor of my syntactically untyped 

account of a hierarchical reality, which retains a well-understood logic such as classical or intuitionistic  

 I will make an impact on philosophy by transforming our understanding of the idea of construction and 

its relation to grounding and the hierarchical conception of reality, which are currently receiving much 

attention (Fine 2012, Rosen 2010, Schaffer 2009) 

6. Feasibility  

My capability to lead the project. Trained in Mathematics (Oslo MPhil) and Philosophy (Harvard PhD) and 

with an extensive and highly respected body of work in philosophy, logic, and foundations of mathematics, as 

well as forays into formal ontology and formal semantics, I have the requisite interdisciplinary scientific 

experience. I have extensive scientific leadership experience as the PI of an ERC Starting Grant (2010-13), 

as a Co-Director of ConceptLab (RCN, 2016-22, EUR 2.21M), as former Head of Subject for Philosophy 

(2013-15 and 2017-19), and from having supervised many postdocs and doctoral students who have secured 

tenured academic jobs (e.g. Birmingham, Open University, UCLA, and U Texas Austin). See also §§b and c.  

Research environment. My Department at the U. of Oslo is an ideal environment for carrying out this project. 

It hosts one of the best and most active philosophy groups in Europe (QS-ranking as 37th globally) and three 

current ERC Grants. The intellectual milieu around the project is highly conducive to achieving its aims:  

 The project is affiliated with the research center ConceptLab, which organizes a large number of scientific 

events and hosts numerous visitors, one of whose research themes complements this project.  

 We will work closely with Center for Philosophy and the Sciences, a Faculty of Humanities priority 

area (2019-24), whose research theme Mathematics and Philosophy complements ours, thus ensuring good 

scientific synergies.  

 We will collaborate with existing interdisciplinary research seminars at the U. of Oslo on Mathematical 

Logic and Philosophy and Semantics, where project members will present their work in progress.   

Preparation. First versions of the theoretical tools that the project uses (cf. §a3) are already available, have 

been presented at numerous conferences and universities, and are developed in appropriate detail in several 

works in progress (e.g., Crosilla & L. 2020, L. 2021, L. & Shapiro 2019, forthcoming, L. & Roberts 2020).  

Risk management. While my goals are very ambitious, the risks are manageable. The risk associated with the 

mentioned theoretical tools is limited, since the existing first versions of the tools already suffice to carry out 

C-FORS. A list of risks and mitigation strategies is reported in B2. These risks are further mitigated by means 

of (a) more secure intermediate goals (see B2 for details); (b) ensuring that many of the goals are independent 

of each other, thus distributing the risk (see B2 for details); (c) many of the outcomes not being a binary 

success/failure; and (d) drawing on an extensive network of collaborators, from philosophy, logic, mathematics 

and formal semantics.  
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