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Abstract

Is well-being the kind of quantity that can be summed across individuals? This pa-
per takes ameasurement-theoretic approach to answering this question. Tomake sense
of adding well-being, we would need to identify some natural “concatenation” oper-
ation on the bearers of well-being that satisfies the axioms of extensive measurement
and can therefore be represented by the arithmetic operation of addition. I explore
various proposals along these lines, involving the concatenation of segments within
lives over time, of entire lives led alongside one another or in sequence, and of eval-
uatively basic propositions via conjunction. All of these proposals turn out to carry
highly controversial commitments about the good. I do not claim that these commit-
ments are unacceptable. But they suggest that we cannot simply take for granted, as
many philosophers do, that there is any such thing as the sum of well-being.

1 Introduction

A person’s well-being is how good things are for that person. Philosophers often write as
though people’s well-beings can be summed or added together, so that there is not just your
well-being, my well-being, and so on, but also our total well-being.

This practice is most commonly associated with the classical utilitarian view that we
ought to do whatever wouldmaximize the sum of well-being. But it is by nomeans exclusive
to proponents of this or any other utilitarian doctrine. It is especially prevalent in population
ethics (see, e.g., McMahan 1981; Hurka 1983; Boonin-Vail 1996; Holtug 1999; Huemer 2008;
Roberts 2002; Tännsjö 2002; Temkin 2012; Greaves 2017; Otsuka 2018). In this literature,
distributions of well-being are often represented by boxes or lists of numbers; the area of a
box or sum of numbers is said to represent the total amount of well-being “contained” in a
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population. Parfit (2017, pp. 153–54) says, for example, that “very many people’s lives might
together contain a greater total sum of well-being, just as there might be a greater mass of
milk in a vast heap of bottles that each contained only one drop.” Parfit and many others
deny that this sum is all that matters. But they take for granted that it exists.

I want to understand what, if anything, this means—whether well-being is even the kind
of thing that can be summed across individuals, and if so, how to understand this operation.
Some things don’t seem to come in amounts that can be added together. There doesn’t seem
to be any such thing as the sum of the beauty of Michelangelo’s David and the beauty of
Kramer’s Fusili Jerry, or the sum of the hardness of a diamond and the hardness of some
talc, or the sum of the time at which I woke up this morning and the time at which I had my
coffee. This is in contrast to intuitively additive properties like mass and length. The sum
of the masses of two nonoverlapping objects is just the mass of their mereological fusion
(at least, in Newtonian mechanics; see McQueen 2015). What, if anything, is the analogous
operation represented by addition in the case of well-being?

Measurement theory offers a way of making this question more precise. The idea of
extensive measurement is to identify some way of “concatenating,” or combining, objects
together in a way that can be represented by the arithmetic operation of addition. I motivate
and explain this idea in sections 2 and 3. I then explore various ways of applying extensive
measurement to well-being in sections 4–6. As we’ll see, these proposals turn out to carry
highly controversial commitments about the good. The acceptability of these commitments
will depend on our substantive theory of well-being. Proponents of some theories will be
happy to accept them, and thus can easily make sense of sums of well-being. They will be
anathema to others. I myself am quite unsure whether they are worth accepting, so I cannot
conclude either that there is or that there is not such a thing as the sum of well-being. What I
want to show here is just that it is more difficult thanwemight have thought tomake sense of
adding well-being; we cannot simply take for granted, asmany philosophers do, that such an
operation makes sense. I conclude, in section 7, by considering some possible implications
of this difficulty.

2 Scale Types and Sums

What would it take to show that there is such a thing as the sum of well-being? According to
Kagan (1988, p. 44), “[T]alk of adding up the total amount of well-being in a given outcome
presupposes that it makes sense to talk about measuring a person’s level of well-being—
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giving it a number that we can meaningfully compare to someone else’s number—and then
adding these numbers up.” It presupposes much more than this, however.

Suppose thatwell-being is onlymeasurable on an interpersonal ordinal scale. Such a scale
would tell us which things are better or worse for a person, and which people are better
or worse off, but not how much better or worse things are for people. As Arrow (1951,
p. 31) observes, it is possible (though implausible) to compare alternatives by summing the
numbers assigned by arbitrarily chosen ordinal scales of well-being. But the sum of these
numbers can hardly be taken to represent the sum of well-being. The number assigned by the
Mohs scale of hardness to diamond is the sumof the numbers assigned to topaz and gypsum.
But there is no sense in which the hardness of diamond is the “sum of the hardnesses” of
topaz and gypsum.

This doesn’t mean that we can’t add up the numbers assigned by an ordinal scale. We
can add whatever numbers we like. Nor does it mean that the sum of these numbers is
“meaningless” in the sense of not representing anything at all. Trivially, given numerical
scales of any kind, any operation on their values can be used to represent some relation or
other (perhaps extensionally defined, as a set of ordered pairs); the question is not “whether
it means anything, but what” (Rozeboom 1966, p. 197).

Intuitively, well-being is measurable on more than an ordinal scale. There are facts not
only about what’s better or worse for you, but also about how much better or worse they are.
Such information would be captured by an interval scale of well-being. An interval scale is
one that, like the Celsius and Farenheit scales of temperature, represents ratios of differences
in the attribute beingmeasured. These scales are related by a positive affine transformation—
that is, multiplication by a positive factor (changing the unit) and addition of a constant
(changing the zero)—which preserves all ratios of differences.

There are two kinds of interpersonal comparisons that might be captured by interval
scales of well-being. There are comparisons of differences—i.e., gains and losses—in well-
being, and there are comparisons of well-being levels themselves—i.e., how well off each
person is. Interval scales with interpersonally comparable differences allow us to make ratio
comparisons of different people’s gains and losses in well-being—to say, for example, that w
is better for Ann than x by twice as much as y is worse for Bob than z. This would allow us
to add people’s gains and losses in well-being: for example, if Cat’s difference in well-being
is twice Ann’s and Bob’s, then Cat’s difference in well-being is the sum of Ann’s and Bob’s.
But if we can onlymake interpersonal comparisons of differences, then we cannot add these
people’s well-beings themselves, since they would not even be comparable.
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Interval scales that represent interpersonal comparisons of well-being levels can be used
tomake ratio comparisons (and therefore sums) of differences between how good things are
for distinct individuals. They can therefore be can be used to define the averagewell-being in
a population—i.e., as the level fromwhich the sumof differences in well-being is zero (Nebel
forthcoming, sec. 5.1). But we cannot “multiply” this average by the number of people to
deliver the sum of people’s well-beings, since interval scales don’t represent ratios of well-
being levels. More generally, the sum of numbers on an interval scale does not represent the
sum of what those numbers represent. If each of two systems has a temperature of 2 degrees
Celsius, there is no sense in which the “sum of their temperatures” is 4 degrees Celsius. This
is not because the sumof numbers on the Celsius scale represents nothing at all: it represents
the sum of differences in temperature from the freezing point of water. But this is not the
sum of their temperatures. Attributes that are only interval-scale measurable are like points
along a straight line with no origin: we can add the distances between points, but not the
points themselves. Sums require a ratio scale, such as the gram scale of mass and the meter
scale of length, which have a natural zero: an object that has zero grams of mass has zero
mass.

It is sometimes claimed that, if people’s well-beings are measurable on interval scales
with interpersonally comparable differences, then the sum of numbers on those scales rep-
resents the sum of their well-beings (Broome 1991, p. 218). The rationale for this view is
that, so long as the population is fixed, the ranking of alternatives by the sum of these num-
bers will be invariant to admissible transformations of the scales—positive affine transfor-
mations with a common scale factor across individuals—which preserve all ratios between
people’s gains and losses in well-being. But it does not follow from this that the sum of these
numbers represents a sum of well-being. By way of analogy, if we represent people’s heights
using positive numbers on any scale of height, the ranking of individuals by the logarithms
of those numbers will be invariant to admissible transformations of our scale—converting
from inches to meters, for instance—but it does not follow that there is any such thing as the
logarithm of your height. What follows is only that this ordering represents some relation
regardless of which scale of height we use: namely, the ordering of people’s heights. Simi-
larly, the ordering of alternatives by adding a fixed population’s interval-scale measures of
well-being represents something independent of the scale: namely, the sum of people’s gains
and losses in well-being between any two alternatives. But the sum of people’s differences in
well-being is not the sum of their well-beings, anymore than the sum of systems’ differences
in temperature is the sum of their temperatures.
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In any case, an interval scale is clearly not sufficient to compare sums of well-being be-
tween populations of different sizes (Arrhenius 2000, p. 37). To figure out whether adding
some person to the population would increase or decrease the sum of well-being, we would
need to know whether her well-being would be “positive” or “negative.” This requires a
nonarbitrary zero level of well-being, which is not captured by an interval scale. And I am
looking for a way ofmaking sense of sums of well-being that allows us to compare such sums
between different-sized populations, since it is only in such cases that that onemight claim to
care specifically about the sum of well-being, as opposed to other operations, such as the av-
erage or sum of differences, that yield the same ordering of alternatives in fixed-population
cases.

How can we construct a ratio scale of well-being? Some suggest that, given an interval
scale, all we need to do is identify some particular level to call zero (Broome 2004, p. 254).
Lives above that level are then said to have positive welfare; below it, negative welfare. Adler
(2011) calls this strategy zeroing out. Different possible zero levels have been proposed in the
literature, including the value of a life whose existence makes the world neither better nor
worse (Dasgupta 1988), the value of a life that never gets better or worse over time (Broome
2004), the value to which all lives converge as they get arbitrarily short (Blackorby, Bossert,
and Donaldson 2005), the value of never existing (Adler 2011), and the value of the worst
possible life in the outcomes under consideration (Adler and Treich 2015).

It is not enough, however, to identify a zero level. To get a ratio scale of well-being, we
need to identify the zero level. If the choice of zero level were arbitrary (as Broome 2007,
p. 120 himself suggests), then we could not take the ratios between numbers to be ratios
of well-being, or compare sums of those numbers to determine which outcomes contain a
greater sum of well-being, since we would get different results if we had chosen a different
level to call zero. Without any reason to believe that any particular level is the zero level of
well-being, this strategy can only be claimed to deliver a ratio scale of differences in well-being
from the chosen level, not of well-being. By way of analogy, we could, if we wanted, insist that
any scale of temperature assign the number zero to the freezing point ofwater. But thiswould
not entitle us to interpret ratios or sums of degrees Celsius as ratios or sums of temperatures;
they would still just be ratios or sums of temperature differences from the freezing point of
water. Merely calling some temperature zero doesn’t make it zero temperature. The same is
true for well-being.

My point is not that any choice of zero level would be arbitrary. My point is rather that
we’d need a way to show that lives at one’s chosen zero level actually have zero well-being.
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While the various candidates mentioned above may be relatively natural choices, each of
them rests on contentious presuppositions, and it’s not obvious that all of them are exten-
sionally equivalent.1 Of course, this doesn’t mean that there is no zero level of well-being,
and it leaves open the possibility that zeroing-out may be adequate or useful for purposes
other than defining sums of well-being (as I consider in footnote 6). But it would seem de-
sirable to have a more general strategy for deriving the zero level, in a way that explains why
lives at that level, and not any other, have zero well-being, and what, more fundamentally,
having “zero well-being” even means.

Extensive measurement is just such a strategy. It is the standard approach in measure-
ment theory for constructing a ratio scale.2 Rather than starting with an independently
constructed interval scale and declaring some level zero by fiat, the axioms of extensivemea-
surement yield a ratio scale directly, in a way that tells us what the arithmetic operation of
addition represents. This will be explained in section 3.

3 Extensive Structure

How can we show that it ismeaningful to add up one person’s well-being and another’s? We
would need to explain what is meant by “adding up.” We cannot simply mean the arithmetic
operation +, since this operation is defined on real numbers, and no one’s well-being is a real
number (Nebel 2021). We would need to identify some nonnumerical operation that is, in
a certain sense, well represented by the arithmetic operation of addition.

In measurement theory, this is called a concatenation operation. Such operations exist
for paradigmatically “extensive” quantities such as length and mass. There is a natural op-
eration for combining objects in such a way that the length or mass of the combination is

1Take, for example, Adler (2011, p. 219)’s suggestion involving the value of nonexistence. First, it’s highly
controversial whether it even makes sense to compare lives with nonexistence with respect to well-being (Das-
gupta 1988; Broome 1993; Bykvist 2007; see Arrhenius and Rabinowicz 2015 for an influential response). Sec-
ond, even if such comparisons make sense, other seemingly natural candidates could in principle come apart
from this level. For instance, Fleurbaey and Voorhoeve (2015) argue that it can be better for a person to exist
than not to exist, but that the level at which a person’s addition to the population is a matter of indifference
(i.e., Dasgupta’s zero level) may be above the value of nonexistence. And, when some of our choices would
bring about lives that are worse than nonexistence, Adler’s (2011) zero level comes apart from that of the worst
feasible life (i.e., Adler and Treich’s 2015 zero level).

2Other possibilities for ratio-scale measurement have been devised by Luce and Narens (1985). The non-
extensive structures they investigate, however, still involve concatenation operations; they are just not repre-
sented by addition. As Laming (1997) explains, these structures “constitute a family of merely mathematical
possibilities with, as yet, no natural applications.” So I leave the exploration of their potential application to
well-being for another occasion.
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related to the lengths or masses of the objects combined in an intuitively addition-like way.
The “intuitively addition-like” manner of this operation will be spelled out below.

The stock example of an extensive structure in measurement theory involves the mea-
surement of length via concatenation of rods (Krantz et al. 1971). We have a set of rods
A = {a, b, c, . . . }. There is a relation ≽ defined on this set, with the interpretation that a ≽ b
iff rod a is at least as long as rod b. a and b are equally long (a ∼ b) iff a is at least as long as b
and b is at least as long as a. a is longer than b (a ≻ b) iff a is at least as long as b and not vice
versa. There is a binary operation ○ on A—that is, a function from A×A to A—which takes
any two rods and returns a third, which we can think of as the rod obtained by stacking the
first two together from end to end. So our set of rods is closed under concatenation. We will
write as though any rod a can be concatenated with itself to yield a○a = 2a. Since no one rod
can be in two places at once, we can interpret this as the concatenation of two perfect copies
(qualitative duplicates) of a. For any natural number n, “na” denotes the concatenation of
n perfect copies of a. (Formally, define na inductively as follows: 1a = a, and for any n > 1,
na = (n − 1)a ○ a.)

The triple (A,≽, ○) is an extensive structure just in case the following conditions are sat-
isfied for any rods in A. First, the at-least-as-long-as relation is transitive:

Transitivity If a ≽ b and b ≽ c, then a ≽ c.

Second, the relation is complete—there are no “gaps,” or rods that are incomparable in
length:

Completeness Either a ≽ b or b ≽ a.

Third, the concatenation of some rod with the concatenation of two others is just as long as
what we get by stacking together the concatenation of the first two rods with the third:

Weak Associativity a ○ (b ○ c) ∼ (a ○ b) ○ c.

Fourth, the ordering of concatenated rods is independent of parts that they have in com-
mon; the common parts “cancel out.” This means that one rod is as long as another iff the
concatenation of the first rod with any third is as long as the concatenation of the second
with that common third, taken in either order of concatenation:

Independence a ≽ b iff a ○ c ≽ b ○ c iff c ○ a ≽ c ○ b.

Fifth, no rods are “infinitely” longer or shorter than others. This possibility is ruled out by
the following property:
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Archimedean If a ≻ b, then for any c,d ∈ A, there is some natural number n such that
na ○ c ≽ nb ○ d.

To see how the Archimedean axiom has its intended effect, suppose that d was infinitely
longer than c, so that no number of c-rods could be concatenated to exceed the length of d.
Then take any a and b where a is slightly longer than b. The Archimedean axiom implies
that the concatenation of sufficiently many copies of a with c should be at least as long as
concatenation of that many copies of b with d. But then d cannot be infinitely longer than c
after all, since their difference in length is at most n times the difference in length between
a and b, for some sufficiently large n.

These five axioms are necessary and sufficient for the existence of a function u, which
assigns a real number to each rod in A, in such a way that higher numbers are assigned to
longer rods and the number assigned to the concatenation of any two rods is the sum of the
numbers assigned to the two rods so concatenated:

(i) a ≽ b iff u(a) ≥ u(b)

(ii) u(a ○ b) = u(a) + u(b).

This second condition is what makes it meaningful to add lengths together: the sum of the
lengths of two rods is the length of the rod obtained by concatenating them together. In this
sense, the qualitative operation of concatenation is represented by the arithmetic operation
of addition.

Another function u′ satisfies the two properties above just in case u′(⋅) is a similarity
transformation of u: for some positive k, u′(x) = ku(x) for every x in A. This is the charac-
teristic uniqueness condition of a ratio scale. The meter scale and the centimeter scale are
equally good scales of length, and while they assign different numbers to objects, the ratios
between numbers are preserved on both scales. The meaning of these ratios can be spelled
out in terms of the concatenation operation: for example, na is n times longer than a, and is
as long as n perfect copies of a stacked together from end to end.

Elements in an extensive structure can be classified as either positive, negative, or null.
An element a is positive iff, for any element b, a ○ b ≻ b, negative iff a ○ b ≺ b, null iff
a ○ b ∼ b. In the case of length, all elements happen to be positive (unless we expand the
structure to include points with zero extension). But the axioms of extensive measurement
do not require this, and the structures I consider for well-being will feature negative and null
elements.
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An additive representation of an extensive structure will assign the number zero to all
and only null elements. Unlike in the zeroing-out strategy, the zero level is not imposed
by fiat or picked as one possible zero among others. It is derived from the structure that
the scale represents, and it is completely unique. Of course, if well-being is susceptible to
extensive measurement, then this zero level could in principle have been identified inde-
pendently and used on behalf of the zeroing-out strategy. But it would only be through
extensive measurement that we would be justified in claiming that lives at that level actually
have zero well-being, and that we know what this means. If it turns out, on the other hand,
that the axioms of extensivemeasurement cannot be successfully applied to well-being, then
I would see no reason to assume that there is some one true zero level of well-being, as sums
of well-being require.

With the notion of an extensive structure on the table, we can sharpen our question as
follows: is there a natural concatenation operation on the bearers of well-being that satisfies
the axioms of an extensive structure?3

I have posed our question in terms of the bearers of well-being—the things that are bet-
ter or worse for people. Some might prefer a different approach, on which the things con-
catenated are degrees or magnitudes of well-being rather than objects that instantiate those
degrees or magnitudes (Bykvist 2021).

To assess this approach, we would need to know more about this concatenation opera-
tion on degrees of well-being. I do not find myself to have any pretheoretical grip on such
an operation. Perhaps (as Bykvist suggests) we can try to understand it by attending to sys-
tematic connections between the envisaged operation and the concatenation of well-being
bearers, just as the operation of adding mass magnitudes relates in a systematic way to the
operation of mereological fusion on concrete objects. But then we would still need to be
assured that there is some such operation on the bearers of well-being, even if the prin-
ciples that govern that operation hold in virtue of more fundamental principles about the
operation on abstract degrees of well-being. By contrast, if we first apply the axioms of ex-
tensive measurement to the bearers of well-being, we can define a concatenation operation
on degrees of well-being—understood either as equivalence classes of well-being bearers or

3The restriction to natural concatenation operations comes from Hempel 1952, p. 76, who suggests that,
without it, any quantity could be classified as extensive. For example, given any unbounded numerical scale u
and a sufficiently rich set of objects, we can gerrymander an operation ○ and relation ≽ that satisfies the axioms,
by defining a○b to be some object for which u(a○b) = u(a)+u(b) and a ≽ b iff u(a) ≥ u(b). So we need some
constraint to avoid making our task trivial. Some notion of naturalness seems to play a role in determining
the meaning of expressions like “addition” anyway (D. Lewis 1983). But I will otherwise leave the constraint
of naturalness vague and uninterpreted.
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as abstract entities of some other kind—rather than taking such an operation as primitive:
where a and b are the degrees instantiated by objects a and b respectively, define the con-
catenation of a and b to be the degree instantiated by a ○ b. This can be interpreted as the
sum of a and b if the original structure, involving the concatenation of well-being bearers,
satisfies the axioms of extensive measurement. (This approach does not require giving any
metaphysical priority to the concatenation of well-being bearers.)

The next three sections will consider three possible ways in which well-beingmight have
extensive structure.

4 Concatenating Life-Segments

The first proposal involves the concatenation of segments within a life. It generalizes a strat-
egy used by Skyrms and Narens (2019), in turn based on Kahneman, Wakker, and Sarin
(1997), for extensive measurement of a single individual’s pleasure and pain.

We start with a set of possible lives. Divide up all of these lives into segments of arbitrary
finite duration. For every length of time and every possible life of at least that length, there
will be a segment from that life—perhaps infinitely many—lasting that length of time. A is
the set of all life-segments from our set of possible lives.

Our relation ≽ on A will be an interpersonal betterness relation: for any life-segments
a and b, a ≽ b just in case it is at least as good for a person to live segment a as it is for a
person to live segment b. To bracket worries about interpersonal comparisons, we assume
that any given life-segment is just as good for any one person as it is for any other. This
assumption could of course be rejected. But the structure could be complicated to do with-
out this assumption; we’ll see how in section 6. For now, it will simplify things to keep this
assumption.

Life-segments can be combined to yield composite life-segments. For example, the first
five minutes of your life can be combined with the next ten minutes to yield a segment that
is the first fifteen minutes of your life. And all the segments of your life can be combined
to yield a segment that is your entire life. Perhaps some life-segments cannot be directly
combined with others. For example, we might doubt whether a single life could contain a
segment that starts with the last few moments of Joan of Arc’s life and continues with an
arbitrary snippet of Jerry Garcia’s childhood. But perhaps there is a pair of life-segments
that can be combined directly, the first of which is just as good for a person as the final
moments of Joan’s life and the second of which is just as good for a person as the snippet of
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Jerry’s childhood. We can define the concatenation operation ○ in terms of these surrogates:
a ○ b is some composite life-segment that starts with a segment just as good for a person as
a (perhaps a itself) and continues with one just as good for a person as b (perhaps b itself).
This allows us to think of our set A as closed under concatenation.

If our structure (A,≽, ○) satisfies the axioms of extensivemeasurement, then the value of
any life can be represented as the sum of the values assigned to the segments that make it up.
And the sumofwell-being across lives is obtained by concatenating equivalent segments into
a longer life. The sum of the value of your life and the value of mine is just the value of a life
that starts with a segment just as good as your entire life and continues with a segment just as
good as my entire life. As Rawls (1971, p. 24) might put it, all lives are “fused into one.” The
zero level assigned by this method will be the value of a segment that, when concatenated
to any other, makes it neither better nor worse. This results in the same lifetime zero level
proposed by Broome (2004).

So, does this structure satisfy the axioms?
I think it does satisfy Transitivity, Completeness, and Weak Associativity. I cannot see

any reason to doubt Weak Associativity in this context. The transitivity of at least as good
for a person is questioned by Rachels (1998) and Temkin (1996); for critiques of their ar-
guments, see Voorhoeve (2013), Pummer (2017), and Nebel (2018). Completeness is much
more controversial. Many people believe that things can be “incommensurable” in value:
neither is better than the other, nor are they equally good (Raz 1985; Chang 2002). This
is a plausible view, but I believe it is mistaken, and that Completeness is true; for defenses
of Completeness, see Broome (1997), Regan (1997), and Dorr, Nebel, and Zuehl (2022). It
would take us too far afield to address the worries regarding Completeness, and I prefer to
focus here on the axioms that (unlike Transitivity and Completeness) are specific to exten-
sive measurement. But, even if Completeness were false, it might still be possible to have
a kind of extensive measurement of well-being, involving vectors of numbers rather than
single real numbers (Carlson 2008).

Independence and the Archimedean axiom are much less plausible. Against Indepen-
dence, there are familiar concerns regarding the “shape” of a life that are ruled out by this
axiom (Kamm 1988; Velleman 1991). We might think that a life that gets better over time
is better than one that gets worse over time, even if those lives could be decomposed into
segments of equal value and rearranged. This is ruled out by the right-hand side of Indepen-
dence, which requires the order inwhich life-segments are lived to be irrelevant. Or consider
projects and relationships over time. A life that starts with a segment in which one wants to
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become an astronaut and works tirelessly towards that goal and continues with a segment in
which one achieves that goal and takes pleasure in that achievement may be better than one
in which the first of those segments is replaced by one that is just as good but without the
goal or toil towards becoming an astronaut. Or we might care about other relations between
life-segments, such as learning from one’s past mistakes, or enjoying a diverse array of goods
over time. Or we might care especially about how good a life is at its best moment, or at its
end, or think that how good it is to extend a life with some segment depends on how good
it has been so far on average (for discussion of these issues, see Broome 2004, sec. 15.3). All
of these are ruled out by Independence, which requires us to care only about how good each
life-segment is on its own, not about how those segments hang together.

The main problem for the Archimedean axiom is that it entails a single-life version of
the Repugnant Conclusion (Parfit 1986; McTaggart 1927): for any life a, no matter how long
and wonderful, and any barely worthwhile life-segment z, there must be some number of z-
segments whose concatenationwould be better than a. There are ways of generalizing exten-
sivemeasurement, without the Archimedean axiom, to accommodate this sort of example—
again, involving vectors of numbers rather than single real numbers (Carlson 2010). How-
ever, there would still be a problem for Independence. For suppose that we can decompose
a into equally good segments a1, . . . , an of arbitrarily small finite duration. Then, if a is bet-
ter then any concatenation of z-segments, Independence implausibly implies (given Tran-
sitivity and Completeness) that each of a1, . . . , an must be better than any concatenation of
z-segments (Jensen 2008; Nebel 2022b). This seems implausible.

There are, of course, responses available to these objections. If you do not find these
concerns compelling, then you may happily accept the life-segments account. But I am suf-
ficiently bothered by these worries that I would prefer another account, if there is one, that
avoids them. Even if the apparent violations of Independence can be explained away, it is
not clear why the additivity of well-being across individuals should depend on the (highly
controversial) additivity of a single individual’s well-being over time. Perhaps it does, if the
life-segments approach turns out to be the best way of making sense of adding well-being.
But that would be a surprising and interesting consequence of our investigation.

5 Concatenating Lives

One desideratum suggested by our discussion of the life-segments account is this: we want
an interpretation of adding well-being that is compatible with the unity of an individual
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life. Even though a life has temporal parts that can themselves be good or bad for a person,
its value is not reducible to those parts. In this section, I want to explore the possibility
of concatenating entire lives, rather than the segments that make them up. If successful,
this would give us a way to make sense of adding well-being across lives without requiring
intertemporal additivity within lives.

5.1 Populations

The most obvious way to concatenate lives is by imagining populations in which those lives
are lived alongside one another. Consider some good life. Intuitively, we might think, a
population that contains two lives of that quality containsmorewell-being than a population
containing only one—perhaps, indeed, exactly twice as much. That is the idea behind the
present proposal.

A population is a set of lives; we confine our attention to finite populations. Disjoint
populations, which share no members in common, can be concatenated via set-union: we
take the population that contains all the lives in either population. But we also want to
concatenate populations that overlap. Todo this, we consider surrogates of these populations
that do not overlap, and take their union instead. More precisely, say that two populations
are welfare-equivalent just in case there is a one-to-one correspondence between them that
maps each life in one population to an equally good life in the other population. Intuitively,
welfare-equivalent populations contain the same number of lives of any given quality. The
thought is that these welfare-equivalent populations are interchangeable with respect to how
muchwell-being they contain. Our concatenation operation then takes any two populations
a and b and returns the union of two disjoint populations a′ and b′ where a′ is welfare-
equivalent to a and b′ is welfare-equivalent to b. So we can treat our set of populations as
closed under concatenation.

The question is: what is the relevant relation over these populations? We need to know
the property of these populations that is supposed to grow with concatenation. I see three
natural possibilities.

The first is the goodness of these populations. We can define a ≽ b to mean that popula-
tion a is at least as good as population b. This relation will satisfy the extensive structure ax-
ioms just in case the goodness of a population can be represented as the sum of the goodness
of the lives it contains. A person’s well-being will then be understood as the contribution
their life makes to the goodness of the overall population, and the zero level will be the value
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of a life whose addition to any population is a matter of indifference (i.e., Dasgupta 1988’s
zero level). This strategy, however, ties the meaningfulness of adding well-being to total-
ist population axiology: the view that one population is better than another iff it contains
a greater sum of well-being. Totalism is highly controversial. Many who reject it, though,
still claim to care about the sum of well-being. They cannot accept the extensive structure
axioms applied to this relation. For example, egalitarians would reject Independence: one
population might be better than another, but this ordering can be reversed when both are
concatenated with some common third population, since that concatenation can introduce
some inequality where there was none (or less) before. And many egalitarians claim to care
about both equality and total well-being. They and others who reject totalism need some
other way to make sense of adding well-being.

The second property we might consider is how much well-being these populations con-
tain. We might define a ≽ b to mean that a contains at least as much well-being as b. This
strategy seems more appropriately neutral as regards the correct population axiology. It
seems, however, very close to taking the idea of sums of well-being as primitive. If we do
not already believe that there is such a thing as a sum of well-being, we may not be willing to
grant that there are amounts of well-being that populations contain (see, e.g., Bennett 1978;
Larsson 2006). To see this, consider an analogous proposal regarding beauty. Suppose we
are asked to consider whether one set of objects contains at least as much beauty as another.
It is not clear that there is some stuff, beauty, such that in addition to objects instantiating
various degrees of beauty, and there being differences in how beautiful various objects are,
arbitrary sets of objects carry more or less of this stuff, depending on how many beautiful
objects they contain (Taurek 2021, p. 313). Similarly, there doesn’t seem to be a relation of
containing at least as much density that a set of sufficiently many feathers stands in to a set
containing an anvil, or a contains at least as much hardness as relation that enough talc bears
to a diamond. Again, if we are quite sure that there is such a thing as a sum of well-being,
then perhaps this is the deepest we can go. But I would prefer an account, if there is one,
that explains why there is a greater amount of well-being in a population that contains more
good lives.

The third property is how good each set of lives is for the people who live those lives.
We might define a ≽ b to mean that a is at least as good for those who live the a-lives as b is
for those who live the b-lives. Such interpopulational comparisons seem to make sense. But
this relation does not satisfy the axioms of extensive measurement. Suppose that every life
in a is better than every life in b. Then it would be very natural to think that a is better for

14



the a-people than b is for the b-people. But if the extensive structure axioms were satisfied
with respect to the relation in question, then if b contained sufficiently many lives, the sum
of the numbers assigned to the b-lives would exceed the sum of the numbers assigned to
the a-lives. So the relation in question cannot be represented as maximizing the sum of the
numbers assigned to concatenated populations. Goodness for people does not seem to be an
extensive quantity that always grows with the number of people for whom things are good.

The basic problem with this method of concatenating lives is that a person’s well-being
is supposed to be goodness for that person. The concatenation operation we have been con-
sidering takes lives, which are good for the particular people who live them, and combines
them into populations, the goodness of which does not seem to belong to some particular
person. That is why we had to hunt for some alternative property of interest. Is there in-
stead a way of concatenating lives in such a way that the resulting goodness is still owned by
someone?

5.2 Life-Sequences

Rather than concatenating lives side-by-side, as members of a larger population, we could
imagine the concatenation of lives back-to-back, as part of a sequence of lives. Suppose that
a person could live multiple lives, one after another, without remembering previous lives or
anticipating future ones. Then we might treat the concatenation of two lives to be the life-
sequence that starts with the first and continues with the second. For example, you might
first live Britney Spears’s life, followed by Napoleon’s.

Our set of objects A will be a set of life-sequences (including degenerate ones contain-
ing just a single life). The operation ○ will concatenate life-sequences to yield compound
sequences. Our relation ≽ will track the goodness of these life-sequences for a person: a ≽ b
iff it is at least as good for a person to live sequence a as it is for a person to live sequence b.
(I assume, as in the life-segments model, that any given life-sequence has the same value for
any given person.)

If this structure satisfies the axioms of extensive measurement, then the value of a life-
sequence can be represented as the sum of the values of the lives that make it up. And we
can treat the sum of well-being in a world as the value of a life-sequence made up of all the
lives in that world. To ask which of various populations contains more total well-being, we
ask something very close to a question posed by C. I. Lewis (1946, p. 547): “[W]hich of these
two objects would you prefer if the experience of all these persons were to be your own; as,
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for example, if you had to live the lives of each of them seriatim?”
Unlike the life-segments idea, this proposal does not require well-being to be additive

within lives. And, unlike the population-level proposal we just considered, it allows us to
focus on the property we are interested in: goodness for a person. But this proposal has
problems of its own.

First, wemight worry about themetaphysical possibility of this concatenation operation,
and thus about the existence of the life-sequences to be considered as well as the naturalness
of the operation. For example, if your survival at some time requires there to be someone
psychologically continuous with you, then you could not live some other life after dying
without memory of your present life. Or, if you are essentially a human organism, then we
might think that a life is the kind of thing you can only have one of. I do not myself have
some theory of personal identity that implies the metaphysical impossibility of these life-
sequences. But it seems unfortunate to tie the meaningfulness of adding well-being to the
truth of a controversial theory of personal identity.

Second, we might worry about the desirability of eternal (or not-so-eternal) recurrence.
The life-sequences model implies that if a life is good, then it would be better for a person
to live that life any number of times in a row; the more, the better. But it seems reasonable
to judge that one’s own life is good while nonetheless preferring not to live it over and over
again. At the very least, one might prefer to live a sequence of lives that are very different
from one’s present life but just as good as it. That is ruled out by Independence.

Third, we might care about the “shape” of a life-sequence. This concern may seem less
compelling when we do not retain memory between lives. But it might seem especially
tragic for a person to live their entire life working for some goal—say, the advancement of
justice in their society—and then be reincarnated as a despicable person who ruins all of
one’s previous life’s work. This seems worse than a sequence in which one first brings about
great injustice and then lives a life dedicated to bringing about reparations for that injustice,
even if the individual lives are just as good as those in the first sequence.

Finally, there is a more general problem, which applies to all of the views we have con-
sidered so far. It is not obvious that the goodness of a life depends only on its intrinsic
properties. Perhaps it depends on what happens after it (e.g., whether one is defamed by
one’s descendants), before it (e.g., one’s role in an intergenerational project, such as philoso-
phy), or to the lives lived alongside it (e.g., loving relationships with or beneficent activities
towards others). These features, however, are ruled out by all the views we have considered
so far, which assume that the value of a life stays the same regardless of which other lives are
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lived before, after, or alongside it.
To avoid this more general problem, we might try to consider objects whose value for a

person is more clearly intrinsic. We turn to such a proposal in section 6.

6 Concatenating Propositions

According to an influential tradition in the theory of value, the bearers of intrinsic value
are the things expressed by that-clauses (e.g., that I am happy). I take these things to be
propositions, which for simplicity I will understand as sets of possible worlds. (We could
just as well use a more fine-grained conception of propositions, or work with other entities
such as states of affairs.)

We can think of a theory of welfare as identifying, for any given person, certain proposi-
tions that are good or bad for a person in the most basic way. For example, it might be good
for you that you are happy right now. It is also good for you that you are happy right now
and there exist at least seven giraffes. But this latter proposition derives its goodness from
the proposition, which it entails, that you are happy right now. Harman (1967) argues that
the standard notion of intrinsic value requires a notion of basic intrinsic value; I am sim-
ply adapting that argument to welfare. I will assume that, for any individual, there is a set
of welfare-basic propositions, which are intrinsically good or bad for that individual in the
most fundamental way, and that other propositions are intrinsically good or bad for them
only in a derivative way.

The general idea will be to concatenate welfare-basic propositions via conjunction. But
there are several immediate problemswith this suggestion (Danielsson 1997). Somewelfare-
basic propositions may be inconsistent, so that their conjunction is not some new propo-
sition that is better than both. Conjunction is idempotent: p ∧ p has the same value as p.
And, most relevant to the axioms of extensive measurement, the value of a conjunction of
(consistent and distinct) welfare-basic propositions need not intuitively be the sum of the
values of its conjuncts. For example, if we take at least some of the welfare-basic proposi-
tions to be about how well things are going for you over particular periods of your life, then
the apparent counterexamples to Independence will apply here, too: the conjunction that
you have a happy childhood and that you have a sad adulthood may be worse for you than
what is intuitively the sum of the values of the propositions that you have a happy childhood
and that you have a sad adulthood. And the value of your taking pleasure in some excellent
activity might be greater than what is intuitively the value of your experiencing pleasure and
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the value of your engagement in that activity.
These apparent counterexamples to Independence are prima facie cases of what Moore

(1903) called organic unities: wholes whose value is not equal to the sum of the values of
their parts. This doctrine did not lead Moore to reject the additivity of value in general. He
thought the value of a whole was not the sum of the values of its parts, but the sum of that
value plus the value that arises distinctively from the combination of those parts: “the value
which a thing possesses on the whole may be said to be equivalent to the sum of the value
which it possesses as a whole, together with the intrinsic values which may belong to any of
its parts” (Moore 1903, §129). Moore’s idea of value-as-a-whole can be understood in terms
of basic intrinsic value (Danielsson 1997; Carlson 2001). After all, if the value of a whole is
not the sum of the values of the sum of its parts, then (we might think) there must be some
feature of the whole—perhaps some interaction between the parts—that is good or bad, and
whichmakes the whole better or worse. This featuremight be claimed to have basic intrinsic
value. For example, the conjunction that you have a happy childhood and that you have a
sad adulthood might entail at least three welfare-basic propositions: that you have a happy
childhood, that you have a sad adulthood, and that your life goes downhill (or some other
proposition regarding the narrative structure of your life that is basically good or bad for
you).

How, then, can we assign values to conjunctions of welfare-basic propositions that en-
tail new welfare-basic propositions, as seems characteristic of organic unities? Following
Danielsson (1997), we can use surrogates for these propositions which are evaluatively inde-
pendent. Suppose that p is the conjunction of welfare-basic propositions p1, . . . , pn, and q is
the conjunction of welfare-basic propositions q1, . . . , qm. Then p and q are evaluatively in-
dependent iff any welfare-basic proposition entailed by p1 ∧ ⋅ ⋅ ⋅ ∧pn ∧ q1 ∧ ⋅ ⋅ ⋅ ∧qm is entailed
by exactly one of these conjuncts. This means that their conjunction does not introduce
any new welfare-basic proposition that we did not already have before; it has no value “as
a whole” to be considered. (This definition also excludes inconsistent propositions, since
p ∧ ¬p classically entails arbitrary propositions that are not entailed by either conjunct by
itself. Also, p is not evaluatively independent from itself, since any proposition entailed by
p ∧ p is entailed by both conjuncts.)

The idea, then, will be as follows. Suppose that p and q are basically good for you, and
indeed equally so. If they are evaluatively independent, then p ∧ q is twice as good for you
as each conjunct. If they are not evaluatively independent, then we list all of the welfare-
basic propositions for you entailed by their conjunction: say, p, q, and r. We then replace
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these propositions with suitable surrogates—welfare-basic propositions that are evaluatively
independent and just as good: the value of p ∧ q will then be the value of the conjunction
p′∧q′∧ r′ where p′ is just as good for you as p, q′ just as good for you as q, and r′ just as good
for you as r.

Wewant, however, to add up goodness for different people, and one and the same propo-
sition can have different values for different people. For example, that I am happy and you
are sad is good for me but bad for you. So we will need to work with richer objects: cen-
tered propositions, which pair a proposition with an individual. Our relation ≽ on centered
propositions will be interpreted as follows: for any propositions p and q, and individuals i
and j, (p, i) ≽ (q, j) just in case p is at least as intrinsically good for i as q is for j.

We now have all of the ingredients of the proposal on the table. Our structure will be as
follows. Wehave a finite set of individuals numbered 1, . . . ,n. For each individual i, there is a
set of welfare-basic propositions for i. LetA denote the set of all centered propositions of the
form (p, i) where p is a finite, consistent conjunction of welfare-basic propositions for some
person i. We have a relation ≽ on this set, interpreted above, whichwe assume to be transitive
and complete. We assume that, for any individuals i and j, and any (p, i), (q, i), (p′, j), (q′, j)
in A where (p, i) ∼ (p′, j) and (q, i) ∼ (q′, j), if p and q are evaluatively independent for i,
and q and q′ are evaluatively independent for j, then (p ∧ q, i) ∼ (p′ ∧ q′, j).

We can partition the set A into equivalence classes under the relation of being equally
good for a person. (p, i) is the set that contains every centered proposition inA that is just as
good for the individual at its center as p is for i. A is the set of all equivalence classes of such
centered propositions. We can then define a relation ⪰ on A: (p, i) ⪰ (q, j) iff (p, i) ≽ (q, j).

To concatenate these equivalence classes, we need to introduce a further assumption.
Assume that, for any (p1, 1), . . . , (pn,n) ∈ A, there is some (p′1 ∧ ⋅ ⋅ ⋅ ∧ p′n, i) ∈ A where
(p′1, i) ∼ (p1, 1), …, and (p′n, i) ∼ (pn,n) and p′1, . . . , p′n are evaluatively independent for
i. This is a very strong assumption: it means that we can always find a single individual
and evaluatively independent surrogates to evaluate any number of finite, consistent con-
junctions of welfare-basic propositions for any number of individuals. But, with that as-
sumption, we can concatenate any equivalence classes as follows: for any (p, i), (q, j) in A,
(p, i) ○ (q, j) = (p′ ∧ q′,k)where p′ is just as good for k as p is for i, q′ is just as good for k as
q is for j, p′ and q′ are evaluatively independent for k. Our assumption guarantees that this
operation is well-defined for any pair of equivalence classes in A. Essentially, we are con-
catenating centered (conjunctions of welfare-basic) propositions by finding equally good
surrogates that are evaluatively independent, so that they do not give rise to organic unities.
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Does this structure satisfy the axioms of extensive measurement? ⪰ inherits its transi-
tivity and completeness from the ordering ≽ on A. We have defined the operation ○ in such
a way that, given our many assumptions, it is associative. The Independence axiom is made
plausible by the use of evaluatively independent surrogates for concatenation. For Indepen-
dence to fail, there would have to be elements (p, i), (q, i), and (r, i) in A such that p is at
least as intrinsically good for i as q but p ∧ r is not at least as intrinsically good for i as q ∧ r,
even though these conjunctions do not entail any new welfare-basic proposition that is not
entailed by the conjuncts alone. It is hard to see how this could possibly be true, since the
comparison of p ∧ r’s and q ∧ r’s intrinsic values should presumably be explained by some
fact entailed by one of the conjunctions that does not arise for the comparison of p and q
alone.4 So, if the assumptions of this system are satisfied, then Independence should hold.

If the axioms are satisfied, then we can assign numbers to all elements of A, which we
can callwelfare levels. The concatenation of two welfare levels will be represented by the sum
of the numbers assigned to those levels. An individual’s welfare level at a world can then be
identified as the equivalence class containing the strongest finite conjunction of welfare-
basic propositions for that individual which are true at that world. And the total welfare
at a world across finitely many people can be identified as the concatenation of all of these
people’s welfare levels.

This approach avoids the difficulties with the other approaches we considered. It does
not require welfare to be additive over time, and it is compatible with the existence of or-
ganic unities in a theory of welfare. It also does not require a person’s welfare to depend
on intrinsic properties of her life, and concatenates bearers of well-being in such a way that
their goodness is still goodness for a person. It is also very flexible as to what kinds of things
are good or bad for a person, and allows different kinds of things to be good for different
people.

The assumptions of this approach, however, are extremely demanding, and it is com-
pletely unclear whether they should be satisfied by a reasonable theory of welfare. Even
if we are perfectly comfortable with the ideology of welfare-basic propositions, and with
the assumption that any given possible world entails finitely many such propositions for
any given person, we would need to believe that for any collection of such propositions for
any number of people, there is a collection of evaluatively independent surrogates of those
propositions for some single person. This assumption seems questionable. For example,

4We cannot say, in this context, that p’s value decreases when conjoined with r, since its value was supposed
to be intrinsic. For independent objections to this sort of move, see Bradley 2002; Brown 2007; Carlson 2020.
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if the most important goods for a person are organic unities—e.g., involving the narrative
structure of one’s life, or how the various goods in one’s life relate—then we might doubt
whether those goods could be mapped onto evaluatively independent surrogates in the way
required for the set to be closed under concatenation. So, while the appeal to evaluatively
independent propositions allows this view to accommodate the existence of some organic
unities, it is not clear that it is enough to acommodate a theory of welfare in which organic
unities play a particularly central role.

A further problem has to do with the specificity of welfare-basic propositions. On a
maximally holistic view, the welfare-basic propositions might be complete possible worlds.
On such a view, we cannot concatenate any welfare-basic propositions, since no two such
propositions are even consistent. Now, this is an extreme view. It seems to deny that there
are any general propositions in virtue of which worlds can be good or bad for a person. And
we might have thought it to be the job of a theory of welfare to identify such propositions.
But we can think of this view as one end of a spectrum with respect to how specific or gen-
eral the welfare-basic propositions are. Even if they are not as specific as possible worlds,
they might be specific enough that there might not be sufficiently many consistent welfare-
basic propositions to go around. And, if they are instead too general, we might then worry
whether worlds like ours might entail infinitely many of them for any given person.

Our discussion of this proposal has been, admittedly, quite speculative. But this is only
because the proposal is so complicated that it seems unreasonable to be confident in its
assumptions. It may indeed provide a way of fitting well-being into an extensive structure,
without the drawbacks of the other accounts we have considered. But, if this is what it takes
for there to be a sum of well-being, it should leave us completely unsure whether there is any
such thing.

7 Conclusion

To make sense of adding well-being, we’d need to show that well-being has an extensive
structure. We have considered various ways of fitting well-being into such a structure and
have seen that they carry highly controversial commitments about the good. There are surely
other possibilities. But I imagine that they will carry controversial commitments of their
own.

It would be premature to conclude from the difficulties we have encountered that there’s
no such thing as the sum of well-being. But we might reasonably wonder, at this point, what
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reason we have to think that there is such a thing. Whether the commitments of extensive
measurement are worth accepting depends, in part, on what work the sum of well-being is
supposed to do in our ethical theory, and whether it can earn its keep. If the sum of well-
being plays some indispensable role in our ethical lives, then we need some way of making
sense of it. So, do we need sums of well-being to do ethics?

Doubts about this need might come from certain corners of social choice theory. Much
of this literature asks how the ethical ranking of outcomes can be represented by some func-
tion of numbers (“utilities”) that, in some sense, represent individuals’ preferences or well-
being (see Sen 1970; d’Aspremont and Gevers 2002; Weymark 2016; Adler 2019). Vari-
ous theorems show that, under certain conditions, the ethical ranking can be represented
as maximizing a sum of (possibly weighted/transformed) utilities (Fleming 1952; Harsanyi
1955; d’Aspremont and Gevers 1977; Maskin 1978; Mongin 1994; Blackorby, Bossert, and
Donaldson 2005). Crucially, however, the nature of this representation, at both the social
and individual level, is left open by the formal framework. There is no need to insist, within
this framework, that there is a sum of well-being to be represented by the sum of these num-
bers.5

Some theorists in this tradition do seem to care whether their sums of numerical utilities
represent “an attribute of persons which it is meaningful to sum” (Roemer 1998, p. 130). A
central critique of Harsanyi’s (1955) aggregation theorem hinges on this very question (Sen
1977a; Weymark 1991). As Roemer puts it, “The view that Harsanyi’s aggregation theorem
has anything to do with the idea that society should maximize the total well-being of its
members is wrong by virtue of a confusion concerning the representation of orders by car-
dinal utility functions” (p. 145). Many followers of Harsanyi, rather than simply accepting
this critique and disclaiming any concern for sums of well-being, try to answer it head-on.
Broome (1991), for instance, argues that each person’s good is “an arithmetic quantity” (p.
124) and aims to show that “the total of people’s utilities will measure the total of people’s
good” (p. 218; see also Risse 2002; Fleurbaey andMongin 2016; for ameasurement-theoretic
critique, see Weymark 2005). Indeed, Harsanyi motivated his own contribution as an im-
provement on the theorem of Fleming (1952), who interpreted his results to “yield a concept
of welfare as an extensive or additive magnitude, susceptible of fundamental measurement”
(366).

Still, one might think that this debate is confused, or of no ethical importance: if the
5In a somewhat different context, Gustafsson (2021) argues that any “utilitarian” evaluation concerning

fixed populations can be justified without aggregating different people’s well-beings.
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ethical ranking of outcomes turns out to be representable as maximizing a sum of numerical
utilities, why should it matter whether this sum represents a sum of well-being?

This is a difficult and important question. I suppose that if we already had some util-
ity function for each person and knew how to represent the ethical ranking of outcomes
with respect to the utilities assigned by those functions, then it wouldn’t matter, for prac-
tical purposes, whether the sum of those utilities represents a sum of well-being, or what,
more generally, those utilities represent, since we would be in a position to know the eth-
ical ranking of outcomes (though the question may be of theoretical interest). But if we
aren’t already sure how to assign or compare different possible assignments of utilities, then
our question—whether well-being can be summed—might bear on how we do so, if only
indirectly.

In the literature on “social welfare functionals,” it is widely believed that the type of scale
on which well-being is measurable, as well as its degree of interpersonal comparability, has
important ethical implications (Sen 1977b). These implications are derived from invariance
conditions, which require the ethical ranking of outcomes to be invariant to “admissible”
transformations of individual utility functions—i.e., those transformations up to which the
numerical representation is unique. Adler (2019) calls this requirement the Fundamental
Principle of Invariance. For example, I have argued that well-being can be summed only if
it’s measurable on an interpersonal ratio scale. Suppose, however, that it’s only measurable
on a (fully interpersonal) interval scale. Since an interval scale is unique only up to posi-
tive affine transformation, the Fundamental Principle of Invariance would then require the
ranking of outcomes to be invariant to common positive affine transformations of all peo-
ple’s utilities. This particular invariance condition is used, for example, in Maskin (1978)’s
axiomatic characterization of the sum-of-utilities social welfare functional.

Even this relatively weak invariance condition, however, has highly unappealing impli-
cations, particularly in variable-population contexts. For example, given modest assump-
tions, it implies that the desirability of expanding a population depends only on how addi-
tional lives compare to the population’s average well-being: above-average expansions make
things better, below-average worse (Blackorby, Bossert, and Donaldson 2005, p. 196). This
is extremely restrictive: intuitively, if everyone’s lives were sufficiently horrible, it would not
be good to add only slightly-less-horrible lives (Parfit 1984, p. 406). Blackorby, Bossert, and
Donaldson (1999, p. 420) therefore conclude that “more information than that provided by
cardinal full comparability [i.e., an interpersonal interval scale] is needed to generate accept-
able variable-population social-welfare orderings.” This problem is avoided by the weaker
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invariance condition associatedwith an interpersonal ratio scale, which requires the ranking
of outcomes to be invariant to common similarity transformations of all people’s utilities.
This condition still has significant ethical bite (see Nebel 2021), but of a kind that seems
more conducive to making progress by narrowing down the set of eligible theories, rather
than leading to absurdity.

Thus, within this framework, it matters greatly whether well-being is measurable on a
ratio scale or only on an interval scale. The implications of interval-scale invariance for
variable-population ethics seem to me unacceptable. I therefore believe that we must either
find a way to construct a ratio scale of well-being, or reject the Fundamental Principle of
Invariance. Since extensive measurement is the standard strategy for deriving a ratio scale,
if it turns out that well-being does not have extensive structure, that should decrease our
confidence in the Fundamental Principle of Invariance.6 The rationale behind this princi-
ple has recently been questioned on independent grounds (Morreau and Weymark 2016;
Nebel 2021; Nebel 2022a). If we reject it, there is considerably more freedom in how we
compare alternative distributions of well-being. However, theories that are invariant to ad-
missible transformations seem more attractive, ceteris paribus, than those that aren’t (Nebel
forthcoming). So we must weigh the benefits of invariance against the difficulties posed
by extensive measurement. Sorting through those difficulties would not only help us make
progress in the theory of well-being; it would also allow us to use the invariance condition
associated with ratio-scale measurability to rule out otherwise live options in the ethics of
population and distribution.

Ultimately, I do not know whether there is such a thing as the sum of well-being, or
even whether we need there to be. But I hope to have shown that we cannot simply take
for granted, as many philosophers do, that there is a “net sum of whatever makes life worth
living” (Parfit 1984, p. 404, emphasis added). Whether or not there is such a thing as the
sum of how good things are for one person and how good they are for another depends on

6The zeroing-out method may seem adequate for purposes of navigating this dilemma, even if it does not
establish sums or ratios of well-being. We could claim that some level of well-being is relevant to the ethical
ranking of outcomes, in a way that violates interval-scale invariance (see Adler 2011, 217, n. 124), evenwithout
claiming that lives at that level have “zero well-being.” But this carries a risk of trivializing the Fundamental
Principle of Invariance. For we could just as well, at least in principle, identify any other level of well-being and
claim it to be ethically relevant too, in a way that violates ratio-scale invariance (“oneing out”). This, in effect,
makes all levels “ethically relevant,” since the only transformation of utilities that preserves ratios of differences
and maps two levels to themselves is the identity. So the usefulness of zeroing-out for this purpose requires
showing not only that some welfare level is ethically relevant in the sense alleged, but also that no other level is
ethically relevant; I find it hard to be optimistic about the prospects for such an argument.
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what, in fact, is good for people.7
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