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Abstract

This essay examines the argument given by Richard Dawid (2013, 2019) for the viabil-
ity of non-empirical assessment of scientific theories. Dawid’s argument is supposed to
show that trust in a scientific theory can be justified without any direct empirical testing
of the theory. This view is fundamentally different from what will be called the classical
paradigm of theory assessment. The classical paradigm holds that only empirical testing
can justify belief in a theory. It is argued in this essay that Dawid’s argument does not pro-
vide sufficient reasons for claiming that non-empirical assessment can be seen as a valid
form of justification of scientific theories. However, it is further argued that non-empirical
assessment still can play an important role when evaluating the status of a theory that
cannot yet be tested empirically.

Keywords: non-empirical assessment, non-empirical confirmation, theory evaluation, the-
ory justification, scientific method
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1 Introduction

When is trust in a scientific theory justified? Traditionally this question has been answered
by claiming that belief in a scientific theory is justified only when the theory has been suffi-
ciently empirically tested. What constitutes sufficient testing, if it is done by e.g. confirmation
or by falsification, can vary between different descriptions of scientific method. Common to
these traditional descriptions of scientific method is, however, the idea that empirical test-
ing is a necessary condition for the justification of a scientific theory. This entails that if no
experiments have been conducted to test a specific theory or if no observations have been
made that speaks for the theory, belief in the theory is not justified. The validity of a given
theory is in this view dependent upon its success in relation to empirical testing. In contrast
to this traditional view, the question of when trust in a theory can be seen as justified could be
answered by claiming that belief in a scientific theory can be justified even without any em-
pirical testing of the theory. This second view thus abandons the claim that empirical testing
is a necessary condition for the justification of belief in a scientific theory. Trust in a scientific
theory could according to this second view be justified by non-empirical reasoning.

In recent decades the viability of the second way of answering the question of when belief
in a theory is justified has been much debated by both physicists and philosophers of science.
In this essay the arguments put forward by Richard Dawid in his String Theory and the Sci-
entific Method (2013) and The Significance of Non-Empirical Confirmation in Fundamental Physics
(2019) for the viability of non-empirical reasoning will be discussed. It will be argued that his
idea of non-empirical assessment as it currently stands does not provide strong enough argu-
ments for the idea that belief in scientific theories can be justified by non-empirical methods.
However, it will be argued that a non-empirical reasoning could provide a guiding principle
when doing science, but that justification for belief in a theory lies in the empirical testing of
the theory.

The trust in string theory as well as the distrust in the theory (and theories of a similar
kind) could be explained in sociological terms. This essay, like the arguments put forth by
Dawid (2013), will mainly be concerned with the rational arguments for and against non-
empirical assessment. Any sociological discussion of the status of string theory or any other
theory will be left out. This essay is then primarily concerned with the methodology of sci-
ence rather than the sociology of science.

The discussion about when belief in a scientific theory is justified is related to the debate
between scientific realism and anti-realism. The implications for non-empirical reasoning on
the realism/anti-realism debate is discussed in the final part of Dawid (2013). However, in
this essay this debate will be left out. This is done mainly because a discussion about realism
versus anti-realism in relation to non-empirical reasoning is in and of itself a discussion that
could take up a full essay. This essay also leaves out a discussion of other non-empirical
methods to evaluate the status of a scientific theory. This is done since such a discussion
would also require significant space to be done properly and this essay instead chooses to
focus solely on the arguments presented in relation to Dawid’s work.

This first chapter will discuss some terms that are important for the discussion moving
forward. It will then present a further short description of the classical paradigm of theory
assessment as well as a historical background to the debate about non-empirical assessment
of scientific theories in physics. The second chapter will discuss arguments for the viability of
non-empirical assessment of scientific theories. This discussion will primarily be concerned
with arguments brought forth by Dawid (2013) and (2019). The third chapter will discuss
some of the problems with non-empirical assessment of scientific theories. The fourth chap-
ter will discuss some of the possibilities with non-empirical reasoning as given by Dawid.
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1.1. Trust, confirmation and non-empirical arguments

Finally, the fifth chapter will present the conclusion on the viability of non-empirical assess-
ment and some consequences for the scientific method.

1.1 Trust, confirmation and non-empirical arguments

There are some central terms that have to be disused before we can proceed with any further
discussion. One of these central terms is trust. Trust can be used in many different situations
to mean somewhat different things. One way to use the term trust in relation to scientific
theories is to use it in what can be called a weak sense. To trust a theory in this sense is to
say that one holds general optimism about a theory, something that might not be based on
entirely rational grounds. Trust in this sense is a feeling of confidence. When used by Dawid
in relation to non-empirical assessment, and in this essay, I take trust to mean something else.
When asking if a scientist has the right to trust a theory, we ask if the scientist is justified in
believing in the theory. Trust does in this sense hold an epistemic role. This form of strong
trust is of the kind that could provide justification for belief in a theory. For example, this
sense of trust could fulfill the criteria of justification in the classical definition of knowledge
as justified true belief. To be justified to trust something in this sense then requires strong rea-
sons for why it can be trusted. The important question pursued here is if the trust a scientist
can have in a theory on non-empirical grounds can be of the same kind of strong trust that is
had in a theory that has stood up to empirical testing.

Another important term is confirmation. Usually when we say that a theory is confirmed
in science we mean that we have strong reason to believe in the theory. In this sense a con-
firmed theory could be relied upon and holds very strong evidence (or something along these
lines). We can call this significant confirmation. Dawid on the other hand uses the term con-
firmation in what can be called the incremental sense. This is based on his commitment to
Bayesian reasoning (Dawid 2013, p. 68 ff). In this sense a theory is confirmed by some evi-
dence if the evidence increases the probability of the theory to any extent, even if it is only
to a small degree. This is very different from using the term confirmation in an significant
sense. Although Dawid uses the term confirmation in this incremental sense he makes it
clear (Dawid 2019, p. 108) that he wants to present non-empirical assessment as something
that can lead to significant confirmation. As Dawid puts it: "that it can lead to substantial
probabilities for a theory’s viability" (Dawid 2019, p. 108). The reasoning for this, as will be
made clear later, is that several instances of incremental confirmation can, if taken together,
lead to substantial confirmation (or at least so Dawid argues). It is important to note that
the confirmation that can be achieved by non-empirical assessment of a theory can never be
as conclusive as empirical testing, since only empirical testing can provide conclusive con-
firmation of a theory, according to Dawid (Dawid 2019, p. 108). The confirmation that can
be achieved by non-empirical reasoning is thus weaker than the confirmation that can follow
from empirical testing, but strong enough for significant confirmation of a theory.

The final term that needs to be discussed before we can proceed is non-empirical. The idea
of non-empirical assessment in the way Dawid uses it does not mean that no empirical obser-
vations or data is used. Instead it is used to distinguish between empirical assessment, which
is confirmation by data predicted by a given theory itself, and non-empirical assessment,
which is support by empirical data that is not predicted by the given theory itself (Dawid
2013, p. 38). Some examples of what could constitute non-empirical reasoning are observa-
tions about the success of theories similar to (or in the same research field as) the theory being
assessed or lack of alternatives to the theory being assessed. Non-empirical assessment can be
seen as an indirect form of reasoning based on empirical data that do not directly relate to the
theory being assessed. So although the name might suggest something else, non-empirical
reasoning uses empirical observations, but only in an indirect sense. Due to this fact I think
that the term non-empirical is somewhat problematic. Instead talking about "indirect reason-
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1.2. The classical scientific paradigm of theory assessment

ing" might be better. However, in this essay I will stick to the term non-empirical to not lead
to confusion with Dawid’s terminology.

1.2 The classical scientific paradigm of theory assessment

Empirical testability is almost universally agreed to be a criterion of science (Kragh 2019, p.
20). Most scientist see testability as a necessary condition without which there is no science
(Kragh 2019, p. 15). According to Kragh a large majority of modern physicists agrees that
experience is the decider of truth, even for theories that are highly speculative and math-
ematical. Everyone further agrees, says Kragh, that testability is preferred when justifying
theories. There is however a disagreement about exactly what testability should entail and
how theories that are currently not testable empirically should be judged (Kragh 2019, p.
15-17).

Dawid (2013, p. 39) presents what he calls an uncontroversial first description of theory
assessment. This description states that scientific theories make certain predictions that can
be tested empirically. If data from these empirical tests are in in agreement with what the
theory predicts the scientists trust in the theory is increased and if not, trust in the theory is
lowered. This is largely in agreement with the position given by Kragh. However, Dawid
disagrees with the idea that only empirical data can justify belief in a theory (Dawid 2013, p.
40).

Dawid presents two forms contemporary approaches that subscribes to the view that em-
pirical testing is a necessary condition when justifying belief in a theory, namely hypothetico-
deductivism and Bayesianism. It is beyond the scope of this essay to discuss these approaches
in detail or to distinguish between them. Here it will be sufficient to say that they both dif-
ferentiate between a theory’s theoretical conceptualisation and the empirical testing of the
theory (Dawid 2013, p. 41).The first of these criteria states that a theory has to be coherent
and largely complete as well as make quantitative predictions that can be tested empirically
(Dawid 2013, p. 42). If these conditions are meet the theory can then be put before the second
criteria of empirical testing. The empirical testing alone will then decide the status of the
theory. All pure rational reasons for the theory are left out of consideration in judging the
theory’s status. Dawid calls this way to describe the scientific process the “classical scientific
paradigm” (Dawid 2013, p. 42). The classical paradigm can thus be said to hold that empirical
confirmation or testing is a necessary condition for the justification of scientific theories and
that only the empirically testable aspects of a theory contribute to the theory’s justification.
An idea of scientific method like this is shared by most philosophers of science according to
Dawid (Dawid 2013, p. 42). These ideas are also used by scientist themselves in fields as
modern physics. The classical paradigm makes no room for the possibility of justification by
rational analysis or any alternative to empirical testing.

It is with the classical scientific paradigm as a background that the debate of non-empirical
justification is discussed. Proponents of non-empirical assessment argue that the condition
of empirical confirmation or testing is in fact not a necessary condition for the justification of
belief in a theory and that trust in a theory can be justified based on non-empirical arguments
alone. As some form of the classical paradigm seems to be very broadly accepted, the burden
of proof lies, I think, with those who argue for some other description of what can stand as
an alternative to assess a scientific theory. What is clear is that to argue against the classical
paradigm as presented above would be to argue against a broadly accepted idea of what
scientific method is. A new paradigm where justification of theories can be given by other
means than empirical testing would be fundamentally different from the classical view of
science.
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1.3. Historical context

1.3 Historical context

The rise of interest in non-empirical arguments for the justification of scientific theories can
be sees as a consequence of developments in fundamental physics during the second half of
the twentieth century. During this period there has been an increasing detachment between
theory building on rational grounds on the one hand and empirical testing of theories on the
other (Dawid 2013, p. 1 ff). Some of the theories brought forth during the last decades of the
twentieth century still have no empirical confirmation. Despite this, many physicists put a lot
of trust in these unconfirmed theories. If the trust in unconfirmed theories is in any rational
way justifiable is an interesting and important issue for the philosophy of science. If this were
the case, this would open for an entirely new way of looking at what constitutes the scientific
method. If not, this would place science in a position in which a large number of scientists
were and is trusting theories without any proper justification.

The theory perhaps most detached from empirical testing with a lot of trust from physi-
cists is string theory. The theory aims at giving a unified description of all physical interac-
tions (Dawid, 2013, p. 6-7). String theory was first conceived in the 1960s but was proposed
as a universal theory of microphysics first in 1974 (Dawid 2013, p. 10). The objects that string
theory deals with are chosen on purely theoretical grounds to provide a unification of nuclear
interaction and general relativity. These objects are too small to be measured by current tech-
nology so no experiments can be made to test the theory (Dawid 2013, p. 9). String theory
thus remains empirically unconfirmed. Importantly, there is even a debate on whether string
theory is empirically confirmable in principle, that is, if experiments ever will be possible
with respect to string theory (Dawid 2013,p. 18).

The views on the viability of string theory varies. Some physicist argues that it provides
a crucial step towards a better understanding of the world while others argue that it is only
an exaggerated speculation (Dawid 2013, p. 21). The features of string theory thus make it a
good candidate for discussions of non-empirical assessment. It is important to note that even
if string theory were to be shown to be incorrect, the wider argument of non-empirical as-
sessment of scientific theories could still stand. String theory is used here only as an example
to help in the broader discussion of non-empirical assessment.

Interestingly, it could be argued that non-empirical assessment of theories has been used
historically and have played an important role even before theories such as string theory.
This is done by both Dawid (Dawid 2013, p. 104) and also (Kragh, 2019). In Dawid’s case
this could help his argument by showing that the step to his proposed way of non-empirical
assessment is in fact not so far from how physics already is conducted, despite the fact that
the classical paradigm of theory assessment does not acknowledge this. Dawid mentions
the example of Einstein’s theory of general relativity. After the empirical confirmation of the
theory in 1919 by Eddington it is said that Einstein claimed that he was fully convinced of the
validity of the theory even before the experimental results (Dawid, 2013, p. 104). One of the
reasons Einstein gave for this is that he believed it highly unlikely that another theory existed
that was as beautiful as general relativity and that was also in agreement with the given
empirical data at that time. This fact is similar to one of Dawid’s own arguments which we
will see below. Dawid however does not consider beauty to be part of the non-empirical way
of reasoning that he presents. Another example that Dawid presents is the atomic theory that
were trusted before any empirical tests of the theory were conducted (Dawid 2013, p. 105).
Another later example is the case of the Higgs theory which was confirmed in 2012 but had
held a broad trust by particle physicists for decades on non-empirical grounds (Dawid 2013,
p. 113). From the history of physics it can therefore be seen that non-empirical assessment
has been used to justify belief in theories even before they were empirically tested. However,
it remains to prove that this form of assessment can be seen as warranted by rational reasons.
That a individual scientist holds a great deal of trust in a theory could be important in the
continued pursuit of the theory’s viability, but it is not something that is generally taken
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1.3. Historical context

to be an argument for the theory’s viability. It thus remains to show which non-empirical
arguments, if any, should be considered viable and why this is the case.

Although forms of non-empirical assessment can be seen in the history of science the sit-
uation today is of another magnitude. We can see this in the debate on whether string theory
can be seen as viable or not. The physics community is very split on this matter (cf. Dawid,
2013, p. 20-21), something, it could be argued, that hasn’t been the case to such large extent
with earlier theories. With string theory and theories similar to it, a situation were no testing
of the theories is achievable is a possibility. Earlier theories produced predictions that were
testable. String theory faces the possibility of never being able to be tested. It can then be
argued that although non-empirical assessment has been used historically, scientific theories
have not had to rely upon it to a large extent since empirical testing have been possible some
time after the theories have been conceived. The situation today does therefore warrant a dis-
cussion of the rational grounds of non-empirical assessment since empirical testing of string
theory lies far in the future, if it is even possible. Non-empirical assessment it therefore im-
portant for our understanding of what science and the scientific method is and should be and
whether theories like string theory can be trusted on rational grounds.
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2 Non-empirical assessment of scientific theories

In String Theory and the Scientific Method (2013) Dawid presents three non-empirical argu-
ments for why trust in string theory is justified. These three arguments are interrelated and
strengthen each other. Jointly they are supposed to show that non-empirical assessment could
lead to significant confirmation of a theory.

To get the full picture of Dawid’s reasoning we must first look at what is meant by scien-
tific underdetermination, then the three arguments taken individually and finally the three
arguments taken together. String theory is used throughout as an example of a theory to
which non-empirical forms of reasoning can be applied. It is clear that Dawid thinks that
this way of assessing theories can be used for other theories, at least under the right circum-
stances. Non-empirical assessment is therefore not confined to string theory alone.

2.1 Scientific underdetermination

Central to Dawid’s discussion of non-empirical theory assessment is his discussion of sci-
entific underdetermination. The notion of scientific underdetermination that Dawid (2013)
presents is different from some other alternative concepts of underdetermination. The idea
of scientific underdetermination that Dawid introduces takes for granted the principle of in-
duction and the validity of the rules of the scientific method. The scientific method is here a
general idea that a theory must be theoretically coherent, universal in some sense and lacking
"ad-hoc-ness" (Dawid 2013, p. 46). That a theory is scientifically underdetermined in Dawid’s
sense means that at least one other possible theory exist that fits with the presently given ob-
served data and can be seen as scientific. Dawid’s concept of scientific underdetermination
opens for the possibility of theories that are not underdetermined or at least faces only a lim-
ited form of underdetermination in that only a few other theories stand as alternatives to the
theory. It is this limited form of underdetermination that is of interest to Dawid’s further
argument.

When a theory in the classical paradigm of theory assessment is scientifically undeter-
mined the problem of choosing the correct (or best) theory would be addressed by conducting
empirical experiments that could decide between the different theories. So if it were the case
that two different scientific theories existed that were coherent with the current set of gathered
data, experiments would be conducted in cases were the theories make different predictions
to be able to see which one fits better with reality. In practice there always remains possible
other alternatives to a theory that might be unknown. Therefore a theory always seems to re-
main underdetermined. However, there are ways to limit the underdetermination of a given
theory.

The important role of scientific underdetermination is according to Dawid (Dawid 2013,
p. 48) well established. If scientific underdetermination is unlimited it would mean that an
infinite number of theories exist that can explain a given set of data. To propose one theory
would only be to choose from an infinite set of possibilities and trust in the theory could
then never be seen as justified. For there to be any chance of speaking of justified theories
scientific underdetermination must therefore be limited in some way (Dawid 2013, p. 48).
Limited underdetermination is thus necessary for the possibility of holding any trust in a
given theory. This take on the role of underdetermination is highly interesting as it is placed
central in the scientific method and when assessing the status of a theory.

The idea of non-empirical assessment that Dawid presents opens for the possibility that
the degree of underdetermination of a given theory can be assessed even without knowing
the alternatives to the theory. If underdetermination of a given theory could be limited by
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2.2. The no alternatives argument (NAA)

purely theoretical means this would allow for the possibility of justification of a theory by
non-empirical methods. This, which we will see in the following, is what Dawids further
arguments tries to show.

It is here worth to empathise the important part that underdetermination is meant to play
in the broader argument. If a theory is ever to be able to be considered true, or probable or
hold a high status in the scientific community this must be shown some way. In the classical
scientific paradigm this can be done by empirical testing of the theory and if there exist more
than one theory, crucial experiments will decide between the theories. There does however
remain possible unconceived alternatives to the given theory. Arguments like the no-miracle
argument could then be given to argue for the theory, claiming that it would be a miracle that
a theory that has stood up a large quantity of qualitatively different experiment that no other
theory has managed to is entirely false. Still empirical testing does not ever finally prove a
theory. But it can provide a high amount of trust in a theory, that also can be seen as justified.
Testing could obviously not be done with theories which hold no empirically testable aspect.
Instead to limit underdetermination in these cases it would have to be shown in some other
way that it is likely that the theory being argued for is the only theory that can be presented
given a certain set of empirical data or that the alternatives to the theory likely are few. If this
is shown (that no or only a few alternatives exist to a given theory) trust in the theory might
be said to be justified.

The three arguments that follow will all three try to show that a theory, like string theory,
can hold certain features that best can be explained by inferring that the theory holds very
limited underdetermination. The full argument can then be seen as a form of inference to the
best explanation where the fact that certain features of a theory best can be explained by the
fact that no, or very few, possible alternatives to the theory exist.

2.2 The no alternatives argument (NAA)

The first non-empirical argument that Dawid gives is tied to a individual theory’s relation to
other theories. String theory is currently the only conceived theory that can provide a unified
description of all natural phenomena by uniting elementary physics and gravity, according to
Dawid (2013, p. 31). No alternatives to string theory are known despite the fact that scientist
have been trying to provide other explanations, he argues. The fact that no other alternative
currently exist can be seen as an argument for the viability of string theory. Dawid calls this
argument the no alternatives argument (NAA). In Dawid (2019) the argument in its general
form is put as follows:

Scientists have looked intensely and for a considerable time for alternatives to a
known theory H that can solve a given scientific problem but haven’t found any.
This observation is taken as an indication of the viability of theory H (p. 114).

The fact that no alternatives have been found can be explained by arguing that the limits of
human capabilities is the reason behind this (Dawid 2013, p. 51). Humans may not be intelli-
gent or creative enough to come up with another theory. The limits of the human intellect can
be no argument for the viability of a theory, so if this is the reason for there being no available
alternatives to string theory this does not validate belief in the theory.

One argument directely against the worry that the NAA could be explained by limited
human creativity is the fact that one theory exist to provide a unified answer (namely string
theory). This could be taken to show that humans are in fact capable to construct theories of
this kind. That no alternatives do exist would then not be due to limited human imagination.
Still, this might not be a satisfactory explanation. However, remember that the NAA is to be
used in conjunction with further arguments. The NAA is not supposed to stand on its own.
Instead the fact that no alternatives exist only confirms the theory in an incremental sense so
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2.3. The argument of unexpected explanatory coherence (UEA)

it has to be joined by other argument independent from the NAA if the confirmation of the
theory is to be seen as significant.

That no alternatives to a theory is found gives us some reason to believe that scientific
underdetermination is limited (Dawid 2013, p. 51). If only a few alternatives exist that can
explain current empirical data which can be considered scientific and in line with inductive
reasoning, and there is in fact one theory that can explain all the given data, the chances are
good that the only theory that currently is known to explain the data is viable, according
to Dawid (Dawid 2013, p. 51). Dawid says that this step from our current perspective to a
statement about overall possibilities in science by no means is to be considered trivial, but he
argues this to be a necessary step to use the NAA (Dawid 2013, p. 51).

It is worth mentioned here that there is a debate on whether there do exist viable alterna-
tives to string theory (this will be discussed further later). This obviously effects to assessment
of the status of string theory, but the general NAA stands independent from this discussion.
Worries like this, that there do exist alternatives to a given theory, could be addressed, I think,
within the scope of the NAA. If only a few theories exist after a careful search for further al-
ternatives, it could be argued that this also confirms that one of the theories is the correct one
and that underdetermination with regards to all the given theories is limited. This would be
a weaker for of the argument but it would still provide some form of confirmation.

The fact that no alternatives exist to a given theory could then at least be explained in two
ways. Either by claiming that no alternatives, or only a very few alternatives, exist to a given
theory. Or the by claiming that this could be explained by limited human creativity. The first
of these alternatives would be a case for limited underdetermination. The NAA on its own
does not show which of these possibilities are most likely. Instead it is supposed to provide
one piece of the broader argument. The argument is supposed to work only in conjunction
with the other two.

2.3 The argument of unexpected explanatory coherence (UEA)

The second of Dawid’s arguments examine the qualities of a given theory itself. If a theory
conceived to solve one problem implies a more unified picture of science connecting facts
previously believed to be unrelated or unconnected, this could speak for the viability of the
theory (Dawid 2013, p. 33). That is, if the theory manages to explain things it was not ini-
tially formulated to do, the theory can be strengthened by this fact. In Dawid’s example of
string theory this would mean that string theory, which first was to provide a framework
for all interactions, also manages to imply the existence of gravity and manages to give ex-
planations of several other phenomena (Dawid 2013, 33-34). String theory thus manages to
provide a coherent framework for several physical theories previously seen as unrelated, de-
spite not being constructed to do explicitly this. In Dawid’s own words this could be seen as
a "non-empirical no miracles argument" (Dawid 2013, p. 35). Dawid calls this argument the
argument of unexpected explanatory coherence (or the argument of unexpected explanatory
interconnections). In Dawid (2019) the argument is formulated as:

Theory H was developed to solve a specific problem. Once H was developed,
physicists found that H also provides explanations with respect to a range of
problems whose solution was not the initial aim of developing the theory. This
observation is taken as an indication of the theory’s viability (p. 114).

In the history of science there exist cases were this form of inference has been misguided,
as Dawid himself points out (2013, p. 35). The example that he presents is the case of the
ether concept which were seen to be validated by the wave equation but which later had to
be abandoned since the success of the wave equation could also be explained without the
ether. This form of misguided belief is in Dawid’s view difficult to conceive with respect to
string theory since the theory is build upon a concept that seem irreducible without having to
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abandon the theory in full. There does however remain a possibility that the theory is in fact
just a consequence of a even more fundamental theory. In the case of string theory Dawid
seems to think that this objection can be weakened by the fact that there currently is no such
alternative theory (Dawid 2013, p. 35). Here we see a case were the UEA can be strengthen
by the NAA.

It is again worth noting that the UEA itself is not mean to confirm a theory in a significant
sense, instead it provides one part of the bigger argument. The UEA relates to limited under-
determination in the following way. If there would exist a very big number of theories that
could explain a certain set of data, it would be unlikely that a theory would be developed
by accident that could explain this set of data and also provide explanations for other data,
previously believed to be unrelated to the first set. This is due to the fact that it is believed
that there exist more theories that can explain a small set of data than theories that can ex-
plain a larger set of data (Dawid, 2019, p. 116). The fact that a theory like string theory holds
unexplained interconnections of data that were previously believed to be unconnected could
then be argued for by claiming that there exist only a very few theories in the first place that
can explain what string theory first set out to do. The UEA, just like the NAA, can then be
explained by limited underdetermination. Still, both the NAA and UEA does not provide
conclusive arguments for the viability of any theory (Dawid, 2013, p. 53). This then brings us
to the final argument, the meta-inductive argument.

2.4 The meta-inductive argument (MIA)

The third and final of Dawid’s arguments relates to the success of theories similar to the the-
ory being assessed. In the case of string theory we can see this as a theory that shares many
similarities with the standard model of particle physics. The standard model managed to
predict several new phenomena which only much later could be tested empirically. No al-
ternatives to the standard model could be conceived that could be accepted on theoretical
grounds and it also turned out that the standard model offered unexpected explanatory co-
herence between other physical phenomena (Dawid 2013, p. 35). The standard model there-
fore fulfill the criteria both for the NAA and the UEA. Later the standard model turned out
the be empirically very successful. This could be taken as a meta-level argument for string
theory; previous theories with similar features have turned out to be viable. Dawid calls this
the meta-inductive argument (MIA) and in Dawid (2019) it is given as:

Theories in the research field that satisfy a given set of conditions have shown
a tendency of being viable in the past. This observation is taken to increase the
probability that a new theory H that satisfies those conditions is also viable (p.
114).

The MIA can be seen to have two parts. The first part of the argument relates to some features
that some previous theories have which the theory being argued for also share. These are
fulfilling the conditions for the NAA and UEA (Dawid 2013, p. 56). It remains a bit unclear
if further conditions exist and, if so, what they are. The second part of the argument relates
to the viability of earlier theories. The viability is given by empirical testing of the theories
(Dawid 2013, p. 36). The MIA thus relies on the empirical success of theories with similar
conditions for the argument to hold. As Dawid (Dawid 2013, p. 36) points out this differs
from the classical case of confirmation of theories in that the MIA does not test individual
theories but instead a meta-statement about theories of similar character. The example of
string theory can thus be argued for by appealing to the empirical success of theories with
similar characteristics.

The MIA thus looks at similar theories to the one being assessed and assesses their em-
pirical success. The MIA can then be strengthen or weakened depending on how theories
that have fulfilled the NAA and UEA previously manages to stand up to empirical tests. If
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it turned out that theories that previously were seen to fulfill the criteria for the NAA and
UEA later turned out to be empirically unsuccessful this would lower the viability of argu-
ing that theories that fulfill the NAA and UEA were likely to later be empirically viable. At
the same time if it turned our repeatedly that theories that fulfill the NAA and UEA later
held empirical success this would increase the likelihood that theories that fulfill the NAA
and UEA are in fact underdetermined, since otherwise their empirical success would seem
miraculous. If it is the case that theories that fulfill the NAA and UEA later turn our to be
empirically successful is obviously an empirical question that is hard to assess here. Dawid,
however claims that this is the case (Dawid, 2013, p. 37). It could obviously be questioned
here how many theories have to turn out empirically successful before the MIA can be used.
This is to my knowledge not addressed. But it might be reasonable to believe that it is some
form of sliding scale where the strength of the MIA is increased the more times that suitable
theories are positively empirically tested.

2.5 The three arguments taken together

The three arguments given above are intertwined. They strengthen each other and together
provide a theory of non-empirical assessment (Dawid 2013, p. 56). The NAA and UEA in
conjunction are not sufficient to justify belief in a theory (Dawid 2013, p. 53). At the same time
the MIA relies on both the NAA and UEA. If Dawid’s non-empirical assessment of a theory is
to provide reason for trust in the theory, it seems to me that all three parts of argument need
to be fulfilled. At least to some degree.

All three argument are given to show that for a given theory H scientific underdetermi-
nation is limited. The NAA does this most straightforwardly. If there exist only a few uncon-
ceived coherent theories that can be seen as scientific which can explain a given set of data it
is unlikely that any will be found. Imagine a set of data and the set of possible theories that
can be considered scientific that also can explain that set of data. If the set of theories here
is very large, it is more probable that a scientist will be able to formulate several different
theories than if the set of possible theories is very small. That string theory stand as the only
candidate with no alternatives is then taken to indicate that the set of possible theories here is
small. This then is taken to indicates that string theory is only underdetermined in a limited
way. The case that the UEA is limiting underdetermination is a bit less straight forward. It
builds upon the idea that if a set of problems exists in a context with a much higher number
of theories that can explain these problems, it is unlikely that a theory that explains them all
will be found. At the same time if there exist only a few theories that can explain a larger set
of problems, it is likely that a theory will be found that can explain more than one problem
(Dawid, 2019, p. 116). Limited scientific underdetermination therefore seems to be able to
explain the UEA. Lastly the MIA can also be explained by limited underdetermination. If
theories similar to H, that fulfill the NAA, are repeatedly empirically successful, this could
be explained by claiming that no or only a few alternatives do in fact exist to those theories.
This would thus give reason to believe that scientific underdetermination is limited in those
cases (Dawid 2013, p. 116).

It has already been mentioned above that the MIA relies on the NAA and UEA. If theories
that are in agreement with the NAA and UEA are confirmed by empirical testing this could
provide reasoning for why other theories that also falls under the NAA and UEA is to be
trusted. At least if the theories confirmed empirically are similar enough (or part of the same
research program as Dawid puts it). This argument is empirical. If future theories that agree
with the NAA and UEA are not empirically successful, this would subsequently lower the
trust in the MIA and weaken it as a viable argument (Dawid 2013, p. 57). We can then see
that the idea of the MIA is applicable mainly to theories that fulfill the NAA and the UEA.

Given the above arguments the NAA, UEA and MIA can all be said to be able to incre-
mentally confirm a theory. What remains to be shown is that they together significantly can
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confirm a theory, that is, that they can be seen as more than only confirmation in a incremen-
tal sense. Each argument on its own does not provide significant confirmation according to
Dawid (Dawid 2013, p. 116). But since they all are all explained by the idea of limited scien-
tific underdetermination they can jointly provide non-empirical confirmation in a significant
sense (Dawid 2013, p. 117). Since the fact that a theory fulfils the NAA, UEA and MIA can
be explained by claiming that the theory is indeed underdetermined, this provides reason for
believing that the theory is in fact underdetermined.

With the three arguments given above a theory could both be argued for and against.
If for example an alternative to string theory were to be given, this would lower trust in
string theory. At the same time if a more fundamental physical principle was discovered that
explained the unexpected explanatory coherence of string theory, this too would lower trust
in string theory (Dawid 2013, p. 57). The MIA can at the same time loose power based on
if other theories that have previously fulfilled the NAA and UEA turned out to not be able
to account for empirical data (Dawid 2013, p. 57). Dawid’s own argument is therefore itself
open for testing where we could see if it is indeed appropriate. Since the non-empirical theory
assessment that Dawid presents can both increase and decrease trust in a given theory Dawid
is ready to call it a viable form of scientific reasoning (Dawid 2013, p. 59).

Dawid raises an objection to his own view in that nothing has been done to overcome the
fundamental difference between empirical testing and non-empirical assessment. His answer
is that non-empirical assessment is not to replace empirical testing or that non-empirical as-
sessment should ever reach the same status as empirical testing (Dawid, 2019). How far non-
empirical reasoning can be taken does however remain a bit unclear if it is always weaker
than empirical testing but still sufficient for significant confirmation. However, I think that
non-empirical assessment as Dawid presents it, is supposed to provide strong enough argu-
ments in and of itself for that belief in a given theory is justified.

In summary Dawid’s three arguments do all support the claim that a given theory H can
be shown to be underdetermined in a limited way without any empirical testing. To then
argue for H can be seen as a form of inference to the best explanation (or inference to the only
explanation) since we hold no other satisfactory explanation for a certain set of data than
theory H (Dawid, 2013, p. 64 ff).
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3 Problems with non-empirical assessment

In this chapter I will present two objections to the viability of non-empirical assessment as
it is presented above. The first objection relates to claim that scientific theories necessarily
require empirical testing to be scientific in the first place and that the empirical testing of a
theory is necessary before it can be justified in any way. In line with this objection it could be
argued that science is an empirical discipline and therefore that only empirical testing can be
part of the scientific method.

The second objection targets the idea that string theory is the only alternative in the spe-
cific example given and the problem of excluding possible alternatives to a give theory in
general. This is thus a criticism of the NAA.

3.1 Testability as a criterion for science

Ideas that a theory must be testable to be scientific in the first place can be seen in many differ-
ent descriptions of science. This position is also raised in several objections against Dawid’s
proposed methodology (cf. Ellis and Silk (2014) and Baggot (2019)). Adherents to such a
position often refer to Popper’s falsification criteria. If a theory is to be seen as scientific it
needs to be falsifiable, at least in principle. With the introduction of non-empirical assess-
ment science opens up the door for a possibility of theories where this is not the case, it could
be argued. Popper’s theory comes with it own problems (see e.g. Thornton (2018)) but the
worry is worth addressing. It is also important since those that do not agree with the Pop-
perian position might instead rely upon some other criteria were empirical testing is central.
Dawid is himself aware of this problem where his notion of non-empirical assessment makes
it hard to distinguish between the difference of empirical and non-empirical assessment. Two
points are raised to address this worry. First Dawid makes it clear that non-empirical assess-
ment never can replace empirical testing or even achieve the same status. This is due in part
to the fact that non-empirical assessment relies upon empirical data (Dawid 2013, p. 58). The
second response given by Dawid comes from a thought experiment that he presents. In this
thought experiment we are to imagine a world were non-empirical assessment has been used
over a very long period of time, perhaps millennia. In this world non-empirical methods
have shown great success in finding theories which later turned out to be empirically viable.
In such a world non-empirical assessment would be a trustworthy and legitimate way to
conduct science, according to Dawid (Dawid 2013, p. 59).

The first of Dawid’s answers might not be enough to ease the worry of a person holding
falsification or any other empirical testing as a criterion for science. Although empirical as-
sessment is to be considered more important than non-empirical assessment, this view open
up for much broader possibilities of what science actually is. The fear obviously being that
methods and areas not considered scientific could suddenly be seen as such. One might then
ask if such a worry is legitimate.

In cases like string theory we can only use non-empirical methods since no empirical tests
can be conducted yet. To then claim that empirical data is to be valued higher might seem
like a problematic defence since we can only rely upon non-empirical assessment for now.
Dawid’s account is built upon empirical observations, but only observations that indirectly, or
at the meta-level, confirms the theory. Traditionally such data might not be seen as sufficient
to validate a theory.

What is interesting with Daiwd’s account is that although string theory might only be
indirectly assessed today by non-empirical reasoning, the program of non-empirical assess-
ment can be empirically evaluated. As mentioned above, if theories that fulfill the NAA,

12



3.1. Testability as a criterion for science

UEA and MIA later are empirically confirmed the idea of non-empirical assessment is itself
confirmed. At the same time if theories that fulfill these criteria are not proven to be empiri-
cally successful, the full program of non-empirical testing loses in power. Thus the program
of non-empirical assessment is open for empirical testing and it could be argued that the
program itself fulfills the criteria of being falsifiable.

Although the program of non-empirical assessment is testable, the issue still remains with
possibilities for theories that will never be testable. Is it then enough to claim that the general
program is testable? If it were to be the case, for example, that string theory turned out to
not be testable and no other future theories turned out to fulfill the criteria of non-empirical
argumentation, were would this put science? I think that in such a case we would not have
much confirming evidence for the viability of non-empirical assessment and that the worry
of lack of empirical testability thus remains. So given the data we have today, we should ask
if the general non-empirical program is sufficiently empirically tested. This brings us back to
Dawid’s thought experiment.

In the thought experiment presented above we could see strong reasons for why non-
empirical assessment might be trustworthy on empirical grounds in a specific world. As
Dawid himself is aware the problem is obviously that we do not live in this world. Do we
then live in a world where non-empirical assessment has been sufficiently empirically tested?
This is a question for the history of science. Dawid provides, as we have seen, some histor-
ical cases. For example the standard model of particle physics and Higgs theory. If there
exist counterexamples to this, where theories have been trusted on non-empirical grounds
and later have turned out to be false, is interesting to discuss but not something I will go
any deeper into here. It can be questioned if the number of cases where we see theories like
string theory first being trusted on non-empirical grounds which later turns out to be empir-
ically viable do exist in sufficiently large numbers to justify non-empirical reasoning. This
obviously requires a deep study of the history of science. Since non-empirical assessment
traditionally isn’t cited as central in the history and development of science it remains to be
shown that this is actually the case if this general argument is to hold. It is then unclear if this
meta-inductive argument for the program of non-empirical assessment can be seen as strong
enough given the understanding we have today.

Non-empirical assessment itself could be judged based upon the later empirical testing
of theories that were trusted on non-empirical grounds. What then for theories that never
can be tested empirically? Imagine that string theory never reaches a state where it can be
empirically tested. At the same time imagine that no other alternatives to string theory can be
found. Where would this leave science? According to non-empirical reasoning string theory
would be significantly confirmed according to the arguments given. Still this would probably
be seen as a failure in the broader picture of science. We would have a theory that we could
never falsify or argue against on empirical grounds at the center of our understanding of
the world. Non-empirical assessment is presented as something that can be used in the wait
for empirical testing. What happens if empirical tests never are achievable then becomes
problematic. We are still bound to trust the theory on non-empirical grounds, but left with
no possibility to further test our belief. This highlights the asymmetry between empirical
and non-empirical reasoning. In empirical reasoning we can always conduct further tests of
the theory. In a non-empirical context of reasoning we might be placed in a situation where
nothing further can be done in assessing the theory, nothing further could be added. This I
think is problematic since the possibility of continued testing or new possibilities to evaluate
a theory seem to be at the core of scientific reasoning.

At the same time there is the problem of holding scientific method as something fixed that
does not change. Over the course of the history of science new ways to reason have fallen and
risen. Kuhn (1962) provide a discussion of this. To then hold that scientific theories almost per
definition has to be assessed by empirical testing seems as an attempt to fixate once and for all
what science must be. As science advances so too can its methods. To then categorically hold
that science must be based on only direct empirical reasoning when assessing a theory seems
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problematic. Dawid’s argument opens for the possibility of non-empirical assessment and I
think that his thought experiment shows that they can be relied upon in principle, but that
there remains a further historical discussion of the success of non-empirical methods in the
past before anything conclusive can be said at this point of whether non-empirical assessment
could be relied upon when doing science today.

Rovelli (2019) belong to those that hold empirical evidence as the only thing that can
show a theory to be reliable. His argument for this is fairly short. The belief we hold, he
says, tends to blind us. We can search for non-empirical arguments to support our beliefs but
they often, according to Rovelli (2019, p. 122), turn out to be wrong. The success of science
lies in the fact that nature itself is asked if our theories are right or wrong. For Rovelli the
reliability of science is due to the fact that we check empirical arguments against the proof of
reality. Rovelli raises the interesting point that non-empirical assessment in the way Dawid
has described it can be used in the, as he says, "preliminary appraisal" of theories. I think that
this point is worth discussing further. It could be important that individual scientists trust a
theory that they work on, especially with complex theories such as string theory. The trust
from the individual scientist could provide crucial for his or her willingness to continue to
work on the theory. In the case of Einstein and the general theory of relativity it is good that
he trusted it on non-empirical grounds since he might otherwise have abandoned it. But as,
I think Rovelli is hinting at, there is a difference between when a theory is to be accepted by
the broader scientific community rather than by just the people working on the theory. We
might here find a possible middle ground in which non-empirical assessment could provide
an important way to assess how well the development of a theory is proceeding, but without
claiming that non-empirical assessment could pose any real epistemic weight.

I think that the important thing to take away from this discussion is that the method of
science does not have to include a criterion of testability, but that if it is argued that science
can be done without empirical testing further arguments are needed. If it is argued that non-
empirical methods can be used and relied upon it has to be shown that these methods are
able to distinguish between theories that turn out to at a later stage to be viable empirically
from those that do not turn out in this way. The arguments given above for the viability of
non-empirical assessment does, as I understand them, not manage to do this.

3.2 The problem of other alternatives

Instead of focusing on the general question of whether non-empirical assessment can be con-
sidered scientific, the specific arguments given by Dawid could be discussed. Here the prob-
lem of other alternatives will be looked at. One interesting argument that is critical to the
claim that string theory has no alternatives is given by Lee Smolin (2014) in his review of
Dawid (2013). Smolin’s argument is built upon the claim that a rival research program to
string theory, namely loop quantum gravity, also can be argued for using non-empirical as-
sessment. Since loop quantum gravity and string theory are rival theories one could not trust
the viability or truth of both at the same time. The problem in Smolin’s view is then the in-
capability of choosing between these two different theories on pure non-empirical grounds.
Dawid’s theory provides no guiding principle here, according to Smolin. Usually problems
of choosing between rival theories can be solved by conducting crucial experiments where
the two rival theories make different predictions. Since no empirical testing is available this
cannot be done by non-empirical methods. In more general terms Smolin’s objection could
be said to claim that the fact that a theory holds limited underdetermination is not sufficient
to argue for it since there exist the possibility of a rival theory that also holds a limited under-
determination. Non-empirical assessment does therefore open for the possibility that trust
in two (or more) incompatible theories can both be justified while we have no non-empirical
way to choose between them. Smolin states that one important issue with scientific method-
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ology is the ability to distinguish between rival theories and since Dawid’s account fails in
this, it is problematic.

Dawid (2013, p. 93) actually deals with the problem raised by the specific case of this
objection. In his view string theory promises a unified account of all interactions, something
that loop quantum gravity does not. The latter theory only tries to resolve the tension be-
tween gravity and quantum mechanics. String theory could thus still be seen as the only
given alternative for a theory of the unification of all interaction and string theory faces no
opposition from loop quantum gravity in this regard. However, loop quantum gravity is in
conflict with string theory when it comes to the relation between gravity and quantum me-
chanics. Loop quantum gravity also has other alternatives (Dawid 2013, p. 93) and thus the
NAA does not seem to hold. It here seems to be implicitly argued that since string theory is
more universal than loop quantum gravity the former theory has higher weight and is to be
preferred. This is no strange idea since science in general prefers more universal theories over
less universal ones. It then seems that we have the implicit argument that if two theories that
cannot be empirically tested are in conflict, we ought to prefer the more general one given
that the arguments for the different theories are equally strong. However there remains to be
shown why more universal theories are to be preferred. This might be a problematic way to
solve this issue but it could always be claimed that in such a case the NAA have failed and
that non-empirical assessment therefore not can provide any guidance. In such a case non-
empirical assessment would only work when there really exist no alternatives to the theory
at any level of universality.

There is a problem with this type of attempted defence of non-empirical assessment raised
by Rovelli (2019). Rovelli argues that there do exist alternatives to string theory given differ-
ent assumptions. In Rovelli’s argument, alternatives to string theory exist that by their own
supporters are considered to be the only alternative given a different set of assumptions. As
Rovelli frames it any theory could be the only alternative given suitable assumptions. The
weakness of non-empirical argumentation then lies in the fact that the assumptions held in
this form of reasoning are not challenged. I think this argument is interesting but problem-
atic since exactly what is meant by assumptions is never clarified. It does however put into
consideration the fact that the non-empirical arguments given by Dawid only appeared after
string theory had been trusted by some physicist for some time. To present arguments for a
given way of reasoning after the reasoning has already been used might appear somewhat
ad hoc and thus problematic. We also see the problem of whether a situation like the one that
the NAA describes ever is possible.

Non-empirical assessment in Dawid’s sense then face a dilemma. It can either be argued
that the NAA could be applied even in cases were there exist alternatives, so long as these are
few in number. In this case non-empirical assessment runs into the problem raised by Smolin
(2014) as seen above. If it is instead argued that there can be cases where there is truly only
one available alternative then there is the problem that Rovelli (2019) raises that this seems to
be the case only under certain assumptions.

It could then be asked if the NAA is necessary in the argument at large. I think that it is
since if it is allowed that rival theories are argued for using non-empirical method, and no
empirical tests can be conducted to distinguish between them, the very problem that Smolin
(2014) raises comes into play. It does then remain to be shown that a no alternatives situation
can actually arise in a field such as physics. Since there are varying views on this matter it
would seem hard that a proponent of non-empirical reasoning could convince a critic claim-
ing that there always exist alternative theories. This is a problem for Dawids full argument.
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4 Possibilities with non-empirical assessment

In the previous chapter two possible objections to the notion of non-empirical assessment
were presented. This chapter will discuss if non-empirical assessment can be part of science
and the scientific method despite these problems and what possibilities non-empirical assess-
ment hold.

In a situation where no experiments or empirical observations can test a theory we can ask
what the best way forwards is. One way to answer such a question is to claim that nothing
can be done before a theory that can be tested empirically is developed. This is where science
stands if only empirical methods are seen as viable ways to validate if a theory is to be trusted
or not. Then science could be placed in a situation where continued work on theories have
to be done to get them into a stage where they are ready to be empirically tested, despite
not knowing anything of their chances of success. Without any way to assess if the theories
being worked on actually holds any reasonable probability of being valid such work might
seem hopeless, especially for theories taking decades to develop. It is here I think that non-
empirical reasoning can play an important role in providing at least some way to judge the
probability of a certain theories viability.

Although non-empirical assessment can be seen as problematic when it comes to justify-
ing trust in or validate a theory following the above discussion, perhaps it could provide a
guiding role when judging whether a theory should be continued to be worked on. In the
example of string theory were development of the theory have taken decades, non-empirical
assessment might provide reasons for why further work on the theory can be justified, al-
though we might not be justified to trust in the theory as true or validated.

It is worth noting that there is a difference between scientists assessing whether a theory
should be trusted or not as a explanation about the world and assessing if a theory is worth
the effort to be pursued further. The former of these assessments, I think, ought to be under
harder criteria. While non-empirical assessment might not be able to reach the higher criteria
of the former, it could still provide arguments for the latter since the criteria here might not
be placed as high. We have seen above that Einstein trusted in his theory of general relativity
based on notions such as beauty. While we might not say that this fact should justify belief in a
theory we might instead say that it shows that the theory holds promise. What notions such
as beauty or similar notions as simplicity amounts to in relation to a theory is notoriously
hard to define (Fitzpatrick, 2019). Instead the form of non-empirical assessment brought
forth by Dawid might provide a better and more well-defined method for judging whether
a theory shows promise. So although non-empirical assessment might not provide enough
reasons for significant confirmation and thus justification of a theory, it could still provide
enough confirmation and justification for continued work on a theory. This could still make
non-empirical assessment an important part of the scientific method, especially if the trend
in physics towards theories that take longer and longer time before they can be empirically
tested continues.

Scientific method is sometimes divided into two parts, namely the "context of discovery"
of a theory or hypothesis and the "context of justification" of the same theory or hypothesis
(Schickore, n.d.). The former of these parts denotes the discovery or thinking process of for-
mulating the theory, while the latter denotes how a theory is defended and how it can be
justified as a theory that can be trusted. The context of discovery is often seen as a irrational
act while the context of justification is based on rational assessment of the theory. Tradition-
ally the philosophy of science has mainly been concerned with the context of justification.

In this terminology the above arguments might show that non-empirical assessment does
not hold in the context of justification. At the same time non-empirical assessment could

16



provide a rational argument in the context of discovery for which theories to keep working
on. In a historical situation were scientific theories takes a long time to formulate this might
provide a important tool for choosing what theories to place time and resources on. I think
that Dawid’s theory provides a good way of assessing theories in this context.

If justification is seen as the main problem for philosophers when discussing scientific
method a discussion about a theory’s status before justification might appear unnecessary
and unfruitful. However, if science is in a situation where empirical tests are hard to conduct
or even impossible at present, a discussion of other ways to assess theories seems to me to
be important. Non-empirical assessment as given by Dawid is only one of many possible
ways forward in such a situation. The fact that his proposed method is empirically testable
itself to some extent by looking at how theories stand up to testing now that previously were
only able to be assessed by non-empirical methods shows that the theory of non-empirical
assessment itself could be seen as scientific, at least at the meta-level. The fact that this non-
empirical method also uses empirical data by looking at alternatives in the research field and
the success of previous similar theories also provides a reason for why this method might
be one of the best ways possible forwards; it tries to do something with very little actual
empirical data. That the method of non-empirical assessment does much with very little
empirical data shows that it does, despite its problems, hold some promise in being able to
judge how a scientific theory is to be valued before any empirical testing can be done with
respect to the theory. The possibility of non-empirical assessment is thus that it can provide
some guidance for how to judge a theory’s status where the classical paradigm of theory
assessment cannot. The non-empirical method described by Dawid is no rival to empirical
testing of scientific theories. Instead it is a form of supplement offering some way to assess
the status of a theory where empirical testing cannot do that.
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5 Consequences for the scientific method and
conclusion

I think that the idea of non-empirical assessment that Dawid presents is highly interesting. It
provides an new argument for how to scientific method could and should operate. If science
is in a situation were no empirical testing can be conducted of certain theories for decades,
why not try to make the best of it? Non-empirical assessment is perhaps the best we can
do and Dawid presents a good case for why such a form of evaluation might work. How-
ever there remains problems with this view. In particular I think these are related to the fact
that non-empirical assessment could open for the possibility of theories that cannot be tested
empirically at any point could be seen as scientific with significant confirmation. This would
move us very far from the standard of empirical assessment as the ultimate judge of a theories
status. The problem of cases where more than one theory exist that could fulfill the criteria
given also poses a challenge. This in conjunction with the objection raised that a situation
where truly only one alternative exist is not possible, or at least unlikely, I take to be a further
challenge to the position presented.

I think that non-empirical reasoning has played and could continue to play an important
role in the assessment of theories when the theories are being developed. That a given theory
fulfills the arguments given could show that the theory holds further promise. However, I
do not think that non-empirical assessment can, due to the problem it faces, yet be consid-
ered as a method that can provide justification for trust in a theory for the general scientific
community. Thus I hold that it cannot yet stand as a method that can provide knowledge of
a scientific theory on its own. The acceptance of non-empirical assessment would lead to a
radical shift from the classical paradigm of theory assessment. I therefore think that the ar-
guments for and against non-empirical assessment must be very carefully considered before
any change to our general outlook on science can be made.

Non-empirical assessment as presented by Dawid might still play an important role in
the scientific method. This could be in the form of evaluating promising theories before
they can be tested empirically. This would place non-empirical assessment in between the
division of the context of discovery and the context of justification. As non-empirical argu-
ments argue for a theory they are not part of the context of discovery, still they cannot be part
of the context of justification since they do not provide, according to the counterarguments
given above, sufficient grounds for justification. Instead non-empirical assessment provides
a way to evaluate theories that cannot be justified empirically. This may prove to be a highly
valuable aspect when scientific theories become more and more abstract and when empiri-
cal testing and justification of theories turns harder and harder. Non-empirical assessment
could then be the best method that a scientist can use to evaluate a theory. Just the fact that
non-empirical methods cannot provide conclusive or even significant confirmation does not
mean that it cannot be an important part of scientific method.

In summary I think that non-empirical assessment as presented above cannot be used to
justify belief in scientific theories due to the fact that it provides no way of choosing between
rival theories in certain situations. Also the case that the NAA might never actually come
into effect since there seems like there always does exist alternatives to a theory under dif-
ferent set of assumptions weakens the whole project of non-empirical assessment. It has not
been shown either that non-empirical assessment alone could be sufficient for the justifica-
tion of belief in a theory. However, non-empirical reasoning might provide the best form of
evaluation available for theories not yet testable by empirical experiments. This opens for an
important role that non-empirical assessment might still play in science.
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