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1. Distributions of wellbeing
We are interested in measuring the harm that is done by disease. To look at the question
practically and positively, we are interested in measuring the good that will be done by
reducing disease.

The diagram illustrates very schematically the problem of measurement that concerns us. It
illustrates the effects of a single epidemic. Imagine the epidemic is expected in the future, and
that it might be possible to prevent it by some public health measure. We want to measure
how much harm the epidemic will do. Conversely – this comes to the same thing – we want
to measure the benefit that will be achieved by preventing the epidemic.

The diagram has two halves. The right half shows what will happen if the epidemic occurs;
the left what will happen if it is prevented. Each half is a multiple graph. In each, time is
measured in a horizontal direction. A vertical dotted line marks the date when the epidemic
occurs, if it does. Each horizontal dotted line marks out the life of a single person;
corresponding lines in the two halves of the diagram belong to the same person. Each line is

the horizontal axis of a little graph that shows the course of the person’s life. A person’s
graph begins at the time she is born and ends when she dies. During her life, the height of the
graph above the axis represents the person’s wellbeing – how well her life is going. One line
in the diagram has no graph on it; this indicates that one particular person will not live at all if
the epidemic occurs.

The diagram shows the following effects caused by the epidemic. All of them are typical of
disease.
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One person is killed at the time of the epidemic.
One person is disabled by the epidemic, but her life is not shortened.
One person’s life is shortened by the epidemic, but she does not die immediately.
One person who would have been born is not born as a result of the epidemic (perhaps

because one of her parents is killed).
One person born later, who would have been born healthy is born disabled (perhaps

because of genetic damage to one of her parents).
Our measure of the harm done by the epidemic must take into account events of all these
sorts.

The diagram shows that, although the epidemic occurs at a single date, its effects are
spread across time. This is typical of disease, and complicates our attempt to measure it. In
practice, we are rarely dealing with the effects of a single epidemic. Disease is always with
us, and the effort to control it always continues. Still, we shall want to know how much harm
is done by the disease that occurs at a particular date, or how much benefit is achieved by a
particular development in public health. This means we need to sort out the effects of events
that occur at one date from the effect of events that occur at other dates. When causes act
continuously, as diseases do, this is complicated. In this paper, I shall not try to sort out these
causal matters. That is why I have chosen to illustrate the problem of measurement with the
comparatively simple example of a single epidemic.

The vertical dimension in the diagram shows the wellbeing people enjoy at particular
times. I shall call this temporal wellbeing whenever I need to in order to avert confusion.
There are serious difficulties about measuring it, both in theory and in practice. In this paper,
I shall have to skate over most of those difficulties.1 I shall simply assume temporal wellbeing
can be measured on a cardinal scale that is comparable both between different times and
between different people. The zero on the scale is also important, and I shall say something
about it in section 7.

To measure the harm done by the epidemic, we need to compare the values of the states of
affairs shown in the two halves of the diagram. The harm is the difference between their
values. I assume that the value of a state of affairs is determined only by the factors that are
illustrated in the diagram. That is to say, it is determined by which people exist, by the dates
when those people are born and die, by their temporal wellbeing at all the times they are
alive, and by nothing else. That is to say, the value is determined only by the distribution of
wellbeing. The diagram shows two alternative distributions. Our general task is to measure
the value of distributions like this.

The value of a state of affairs is some sort of an aggregate of people’s temporal wellbeing.
Somehow, the wellbeing of all the people, at every time they are alive, comes together to
determine the overall value of the state of affairs. This is a two-dimensional aggregation; we
have to aggregate across people and also across time. When I speak of ‘aggregation’, I do not
necessarily mean simply adding up; an aggregate may be a much more complicated
compound than a simple total. The main subject of this paper is to work out how this
aggregation should be done. As it turns out, I shall give support to aggregation by addition.

2. Why wellbeing and not health?
Why does my diagram show people’s wellbeing, as opposed to their state of health? Since we
are trying to measure health, surely it is health we should be looking at. Health is a part of
wellbeing, but it is not the whole of it. So why in the diagram have I not shown just the
component of wellbeing that is health?
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Elsewhere in this volume,2 I argue that we cannot separate out health as a component of
wellbeing. So in fact I have no choice. But I think it should also be clear that we should not
want to separate it out. We are interested in the harm done by disease, and the benefit caused
by preventing disease. Disease causes harms of a great many sorts, which are often not
themselves specifically changes in health. For example, some diseases prevent their victims
from working, and so deprive them of income and the other benefits that accompany work:
companionship, self-esteem and so on.

Indeed, the harms that are always treated as changes in health often consist in deprivation
of goods other than health. For example, in measures of health, death is universally included
as a loss of health. But death is bad – at least partly – because it deprives its victim of all the
good things she would have enjoyed in the rest of her life. These are goods of all sorts, and
not only elements of health. So the badness of death consists in the loss of many things that
are not themselves elements of health. Similarly, much of the harm caused by disabilities is
not particularly a matter of health. For instance, if you are paralysed, you do not have access
to many of the ordinary goods that other people enjoy. That is a major part of your loss.

So we ought not to be trying to measure the harm done by disease in terms of health only,
but in terms of the whole of wellbeing. The measure we shall emerge with may accurately be
called a measure of the burden of disease, but it would be inaccurate to call it a measure of
health. If it is not a measure of health, why should the World Health Organization take any
particular interest in it? Because it measures the harm caused by disease, or the benefit caused
by controlling disease. The cause is specifically to do with health. The effect is harm or
benefit in general.

In practice we need a measure now, and we cannot wait till someone has developed a way
to measure wellbeing. We will not soon have a good theory of wellbeing, let alone a practical
way of measuring it. Yet we do already have sensible measures of a person’s health. More
accurately, we have measures of the badness of particular sorts of ill-health.3 I think it is
sensible to start using these measures immediately, but recognize that they are only
approximations.

All the measures we have are scaled in such a way that a year of healthy life always has the
value of one. Years in less good health have a value less than one. So a year of healthy life
always makes the same contribution to the aggregate measure, however good or bad that year
is in respects other than health. This too may be defensible as an approximation. As a rough
approximation, when we are working on a very large scale, it may be defensible to assume
that all healthy people are equally well off. But it is defensible as an approximation only. If
we could find ways to be more accurate, we should use them.

However, many authors think it is a matter of principle that we should count each healthy
year equally. It is not merely an acceptable approximation. They think there is actually a
moral reason why the measurement of health should be scaled in this way. They believe
fairness demands it.4 In this respect, they think our measurement of health should be guided
by the consideration of fairness.

Christopher Murray explains this view using the example of two patients who are each in a
coma caused by meningitis.5 Only one can be treated, and the other will die. One is richer
than the other. Suppose that, because she is richer, her wellbeing will be higher if she is
saved. Then more good would be done by saving her. Should she be chosen for the treatment
on that account? Murray thinks not. He evidently believes that would be unfair to the poorer
patient. For this reason he thinks our measurement of the benefit of treatment should be blind
to the person’s wealth. This can be achieved by assigning the same value to a year of good
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health, regardless of other aspects of a person’s wellbeing.
I agree with Murray that we ought not to give priority to the richer patient. But I do not

agree that this should lead us to distort our measurement of goodness. The truth is that, if one
patient will live a better life than the other, as we are assuming, then more good would be
done by saving her than by saving the other. We should not hide this truth. Instead, we should
learn something different from the example: doing the most good should not be our only
criterion in making decisions of this sort. We also need to take account of fairness. In this
case fairness requires us to be impartial between the patients, even though maximizing good
would lead us to discriminate between them. Furthermore, fairness is a very important
consideration, and in this case outweighs the extra benefit that would be achieved by saving
the rich patient. We ought to choose in a non-discriminatory way, perhaps by holding a
lottery.6 Once we see that fairness is a distinct consideration from goodness, we will not need
to try and incorporate considerations of fairness into our measure of goodness.

In any case, Murray’s attempt to incorporate fairness into goodness fails. Modify his
example. Suppose neither of the coma patients is richer than the other, but one is disabled and
the other is not. Say that one has lost an arm. Should the other be saved on that account?
Murray appears to be ambivalent about a case of this sort,7 but I do not think we need be
ambivalent. If it is unfair to discriminate between patients on grounds of their wealth, it is
certainly unfair to discriminate on grounds of this disability. It would plainly be unfair to let
the disabled person die because she has already lost an arm. But we cannot make our
measurement of health blind to disability, because disability is one of the main things we aim
to measure. Our measure is bound to show that more good is done by saving the person who
is not disabled. Yet this is unfair. So we have to recognize fairness as a separate
consideration, which cannot be incorporated into our measure of goodness.

I have been oversimplifying. I think fairness is itself a sort of good. The separation I am
really making is between fairness on the one hand and other sorts of good on the other. But
for convenience I shall continue to use the terms ‘goodness’ and ‘wellbeing’ to contrast with
fairness. Strictly, these terms include all sorts of good apart from fairness. Why separate out
fairness from other sorts of good? Because it works differently. Fairness is essentially a
matter of how people fare in comparison with each other. Consequently, the arithmetic of
fairness is different from the arithmetic of other goods; a simple example appears in my ‘All
goods are relevant’ in this volume. Fairness therefore needs separate accounting,.

My diagram in section 1 shows people’s wellbeing or good apart from fairness. Fairness
does not appear in the diagram.

3. Aggregation and separability of people
We have to aggregate temporal wellbeing across people and across time. How should we do
it? Here is a simple possibility. First aggregate each person’s wellbeing, to determine an
aggregate value for each person. We may call this personal aggregate the person’s lifetime
wellbeing. Then aggregate together people’s lifetime wellbeings to determine the overall
value of the distribution. This simple route to aggregation takes the two dimensions
separately. First we aggregate across time for each person. Then we aggregate across people.
The two questions of how to aggregate across times and across people remain open. I shall
come to them in due course: section 4 will discuss aggregation across people, and sections 7
and 8 aggregation across times in a person’s life.

This is a comparatively simple way to aggregate, but is it correct? At the first stage of
aggregation, it requires us to assess each person’s lifetime wellbeing on the basis of her
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temporal wellbeing at all the times in her life. We can only do this if each person’s life can be
correctly evaluated independently of how things go for other people. The assumption that this
is possible I call ‘separability of people’. Is it a correct assumption?

At first, you might well think not. You might well think we should attach value to equality
between people, and at first sight, this concern seems inconsistent with separability between
people. If we are interested in equality, we are interested in how some people fare in
comparison with other people. Are some much better off than others, or are most people at
about the same level? If one person has a good life, say, we might assign her life more value
if most other people are at about the same level than we would if she was much better off
than most other people. In the latter case, her good life contributes to inequality in the society;
in the former case it does not. This suggests we cannot value one person’s life separately from
other people’s, so the assumption of separability is false.

Various replies may be made to this objection to separability on grounds of equality. In my
book Weighing Goods I gave one that I favour on theoretical grounds,8 but here I shall give a
more pragmatic one. I have already stated the basis of it in section 2. If equality is indeed
valuable, that can only be because it is unfair. It is unfair that some people are worse off than
others, if they do not deserve to be. But fairness must be accounted for separately from
goodness; it should not be incorporated into our measure of goodness.9 The assumption that
people are separable is about the aggregation of goodness. Consequently, this matter of
fairness cannot be an objection to it.

If fairness is to be accounted for separately, we cannot determine how we should act simply
on grounds of goodness. Suppose we are wondering where to concentrate our resources in
promoting health. Suppose it turns out that more good will be done by concentrating them on
the cities rather than the country; suppose the resources will promote people’s wellbeing
more effectively in the cities. This is not enough to determine that the cities are where they
should be used. Separately, we also need to consider fairness. If city-dwellers are already well
off compared with people in the country, it might turn out unfair to give the city-dwellers still
more. If so, the extra benefit of using the resources in the cities will need to be weighed
against the extra fairness of using them in the country.

That deals with one possible doubt about separability of people. You might have a different
doubt. We have to bear in mind that our decisions about health will affect the numbers of
people who exist. A person exists in one half of my diagram who does not exist in the other
half. In comparing the values of the two halves, we cannot ignore this difference. This means,
in effect, that we shall have to attach a value (positive or negative) to the person’s existence. I
know that many people find it intuitively difficult to accept the idea that existence has value,
and I shall say more about it in section 5. Here I shall only point out a consequence of
assuming separability of people. It implies, not only that we can evaluate a person’s life
independently of how things go for other people, but also that the value of a person’s
existence is independent of how many other people exist and of how things go for them.

This conflicts with an assumption that people very commonly make when they think about
population. They think that we should aim for the greatest wellbeing, on average, for the
people who live. For example, when China chose to limit the number of Chinese, I presume
its motive was to try and achieve the greatest average wellbeing for the Chinese people. It
assumed that increasing population tends to decrease average wellbeing, and for this reason it
decided to control the increase in population.

If your objective is the average wellbeing of the people, you will be in favour of adding a
person to the population if her existence will increase the average. This will be so if her



6

wellbeing will be above the average of the people who already exist, and if her existence will
not harm other people. You will be against adding a person if her wellbeing will be below the
average, and if her existence will not benefit other people. So the value of adding a person
depends on how her wellbeing will compare with the wellbeing of the people who already
exist. This conflicts with separability of people, which requires the value of her existence to
be independent of the wellbeing of other people.

As it happens, I think separability wins this particular conflict. The average principle is
mistaken, precisely because it conflicts with separability. But I shall not try to justify this
claim in this paper.10 In this paper, I cannot go deeply into the value of population. I needed to
mention the second doubt about separability, but having mentioned it I shall pass on.

4. Addition across people
Separability of people permits the two-stage route to aggregation I mentioned: first 
aggregating temporal wellbeing across times to determine each person’s lifetime wellbeing,
and then aggregating lifetime wellbeings across people. But separability does much more than
this. It also allows us to derive remarkable conclusions about how the second step of
aggregation is to be done. Consequently, I shall discuss this second step first, and come to the
first step afterwards.

Separability of people turns out to be a remarkably powerful assumption. If it can be
justified, a very strong conclusion can be drawn from it by mathematical means. It implies
that aggregation across people must take an additively separable form. This means that a
distribution’s value takes the form:
(1) f1(g1) + f2(g2) + . . . + fP(gP).
In this formula, g1, g2 and so on stand for the lifetime wellbeings of each person. The
functions f1(�), f2(�) and so on are transformations that are applied to the wellbeings before
they are added up. The addition runs over all the people who exist. Missing people, like the
one missing on the right of the diagram, are ignored.

The spectacular conclusion expressed in (1) – more precisely its derivation from
separability of people – stems originally from a mathematical theorem first established by
John Harsanyi,11 and subsequently developed and interpreted by many other authors.12 There
is a lot of background to it that I have not mentioned and do not propose to mention. It makes
several other assumptions besides separability of people, and several of them are
controversial. I do not pretend that (1) is established truth. However, with some
qualifications, I believe it can be soundly defended. I shall take it for granted in this paper.

The presence of the transformations f1(�), f2(�) and so on allows the formula (1) to
accommodate so-called priority view. This is the view that we should be more concerned
about the wellbeing of less well-off people than about the wellbeing of better-off people.13

We should attach more value to increasing the wellbeing of the less well off; we should give
priority to the worse off. If the transformation functions in (1) are all the same, so f1(�) = f2(�)
= . . . . = fP(�), and if they are strictly concave, they will have the effect of giving priority to
the worse off. This is how the priority view can be accommodated.

The priority view does not value equality directly, but it gives a derivative value to
equality. For any given total of wellbeing, it prefers this wellbeing to be more equally
distributed rather than less equally. That is one of its attractions.

I think the priority view is mistaken. The argument that leads me to this conclusion is long
and arduous, and I do not need to rehearse it here.14 Only the result matters here. But for
anyone who is interested, here is a brief sketch. For the priority view even to make sense, we
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must have an arithmetic (more precisely, cardinal) scale of people’s lifetime wellbeing,
which is defined before we come to aggregating wellbeing across people. Wellbeing
measured on this independent scale is transformed by the transformations f1(�), f2(�) and so
on. But I do not believe we have a clearly defined arithmetical scale. I believe our quantitative
notion of wellbeing is actually formed by the process of aggregating across people. Implicitly,
we define the scale of wellbeing for ourselves in such a way that we can aggregate wellbeing
simply by adding, without transformation:
(2) g1 + g2 + . . . + gP.

Part of the attraction of the priority view is the indirect value it assigns to equality. But it is
not the only way of assigning value to equality. I explained in section 3 that the value of
equality is best understood as the value of fairness, and I explained that I am not treating
fairness as a part of goodness in this paper. It needs to be accounted for separately. So if we
adopt (2) as our account of goodness, we need not repudiate a concern for fairness and
equality.

5. Population
Formula (2) is more or less correct, but not quite. It is slightly oversimplified; it is correct
only if we are evaluating distributions that all contain the same number of people. For most of
this paper I shall ignore changes in population, so (2) will be adequate. But the diagram in
section 1 shows that when we concern ourselves with health, we really ought to allow for
different numbers of people. In that case, the correct formula is:
(3) (g1 – �) + (g2 – �) + . . . + (gP – �).
Here, � stands for a particular level of lifetime wellbeing that I call the neutral level. Imagine
a person is added to the population, and her wellbeing is �. Then (3) tells us that adding her is
neither good nor bad; the distribution that contains this extra person is equally as good as the
distribution that does not. In this sense, adding this person is ethically neutral; hence the name
‘the neutral level’. (3) says that to evaluate a distribution of wellbeing, we first calculate how
much each person’s lifetime wellbeing exceeds the neutral level. (This will be a negative
amount if it falls below the neutral level.) Then we add these amounts across people.

Once again, I shall not argue for (3), but simply mention sources. This formula was first
defended by Charles Blackorby and David Donaldson,15 and there is a further defence in my
Weighing Lives.

Although it can be derived by reasonably secure arguments, formula (3) is very
contentious. It is much more contentious even than the simple additive formula (2), used to
compare distributions that have the same population. (3) implies there is only a single neutral
level of wellbeing �. It implies it is a good thing to add a person to the population if her
wellbeing is above �, and a bad thing to add a person if her wellbeing is below �. Only if her
wellbeing is exactly � is her addition ethically neutral. This is strongly in conflict with many
people’s intuitions. Many people believe that adding a person to the world is generally
neutral. That is to say, increasing the world’s population is not in itself either good or bad.
Adding a person no doubt has effects on other people. For example, the existence of a new
person may be harmful because of the demands the person makes on the earth’s resources.
But apart from such external effects, the addition of a person is neutral in itself. Call this the
‘intuition of neutrality’. It says there is not just one neutral level, as (3) implies, but that most
levels of wellbeing are neutral. (I say ‘most’ because adding a person whose life will be bad is
intuitively not neutral, but bad.)

The intuition of neutrality must be wrong. Consider three options. Option A is to add a
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person whose lifetime wellbeing would be high. Option B is not to add this person at all.
Option C is to add her (the same person), but in such a way that her wellbeing would be less
than it is in A. Everyone apart from the added person is equally as well off in A as she is in B
and in C. According to the intuition, A is equally as good as B. The difference between A and
B is simply that the person is added in A, and that is neutral. Similarly B is equally as good as
C, according to the intuition of neutrality. ‘Equally as good as’ is a transitive relation, so it
follows that A is equally as good as C. But this is false. A and C have the same population;
the difference between them is only that our added person is better off in A than she is in C.
Everyone else if equally well off in A and C. So A must be better than C.

Given that the intuition of neutrality is false, we have to face up to the question of the value
of adding people to the population. This is particularly inevitable when it comes to measuring
health. One of the greatest effects of disease is that it restricts the world’s population. One of
the greatest effects of reducing disease is that it expands the world’s population. The amazing
explosion of population that has occurred in the last two centuries is primarily due to
improvements in public health, and this population explosion is perhaps the most important
thing that has ever happened to humanity. It cannot be ignored. Up to now, I suspect it has
been ignored in measures of health because of the presumption that it has no value in itself.
This is the intuition of neutrality, and it is not sustainable.

On a small scale, the diagram in section 1shows how odd it would be to ignore the addition
of a person to the population. The epidemic illustrated in the diagram kills one person, and
we count the years of life that person loses as a harm done by the epidemic. It causes one
person, not yet born, to live a disabled rather than a healthy life, and we count the disability as
a harm caused by the epidemic. It causes one person, not yet born, never to be born at all.
Suppose we were to count that as neutral, as the intuition of neutrality suggests. In
comparison to our treatment of the other two cases, that would be odd.

In this paper I shall not try to pursue the question of how to value population. Nor shall I
insist very firmly that (3) is the right formula. I chiefly want to emphasize that the problem of
valuing population cannot be ignored. Having said that, I shall from here on ignore it.

6. Is life incommensurable?
Separability of people has brought us to a simple formula for aggregating people’s lifetime
wellbeings. For the most part, we simply add up. That solves one part of the aggregation
problem; we know how to aggregate across people. Our other problem is to aggregate across
time in each person’s life, to determine her lifetime wellbeing as an aggregate of her temporal
wellbeing.

Before coming to the details of aggregation across time, I should take up a preliminary
topic. In setting up the problem of aggregation, I have taken it for granted that a person’s
lifetime wellbeing depends both on the length of her life and on her temporal wellbeing while
she is alive. Both factors contribute to her lifetime wellbeing, and that makes them implicitly
comparable in value. As a general rule, I assume that a decline in temporal wellbeing at some
time could be made up for by an increased length of life. This assumption is certainly implicit
in any summary measure of health: a summary measure is a single measure that is supposed
to incorporate both the length of people’s lives and the quality of their lives.

Yet some people think there is something wrong with this assumption. They think of life as
a special sort of good, which cannot properly be put on the same scale as the mundane goods
that make up the quality of life.

One version of this view gives absolute priority to prolonging life over other sorts of good;
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any extension of life is worth any sacrifice to achieve. A more moderate version is that
prolonging life is incommensurable with other sorts of good; they cannot be measured on the
same scale. If this is so, it means we cannot put length of life and quality of life together in a
single measure of health. Either version threatens summary measures. So I need to say
something about this view.

First, it is very plausible that the value of living is nothing more than the value of receiving
other sorts of good. The only benefit of staying alive is to gain the opportunity of enjoying all
the ordinary goods that life brings. If this is right, there can be no problem about weighing the
value of life against ordinary goods. The value of life is just the same thing as those ordinary
goods.

True, there may be problems of incommensurability amongst the ordinary goods
themselves. Perhaps the value of love cannot be precisely weighed against the value of good
health, for example. But I have already ignored that problem when I assumed there is such a
thing as a unified notion of temporal wellbeing. Implicitly, I set aside any problems there
might be about weighing one sort of ordinary good against another. I am not suggesting that
love and health can be precisely weighed against each other, but implicitly I assumed they can
be roughly weighed – well enough to let us make sense of a scale of temporal wellbeing. My
present suggestion is that there is no further problem about weighing life against these goods.

That may not be a sufficient answer to the idea that life is incommensurable with other
goods, because some people believe life has a value of its own, quite apart from the good
things it contains. That may be so. But even if it is so, it does not follow that its value cannot
be weighed against other goods. No doubt we cannot expect to weigh it precisely, but it might
be weighed against health, say, as much as love can be weighed against health.

Some evidence that life can be weighed against other goods is that in our own lives we
regularly do this sort of weighing, and feel it right to do so. We sometimes pursue other
goods even at the risk of shortening our lives. For example, mothers sometimes sacrifice their
health, and so shorten their lives, in the course of bringing up their children. We do weigh life
against other goods, and it does not seem absurd to do so. It seems no more absurd than, say,
weighing honour against money.

So I think the onus of proof is on those who doubt that life can be weighed against other
goods. We need at least a special argument why this sort of weighing, in particular, should be
impossible.

7. Additivity across times: the default
Now to temporal aggregation itself. It is much less clear cut than aggregation across people. I
believe there are solid arguments for the interpersonal additive formula (3). But for
aggregation across time, I can offer nothing more than a ‘default’ theory. I do not insist it is
correct. I see it more as a convenient basis for organizing the discussion. Still, it is simple and
attractive, and I do not think we should depart from it without a good reason. I shall mention
some putative reasons that have been offered for doing so, but I find none of them very
convincing. They are mostly mere intuitions, without the backing of argument. I would rather
stick with the default.

As it happens, there are some formal arguments that could be used in support of this
default. Aggregating wellbeing across time is roughly analogous to aggregating wellbeing
across people. Consequently, the default theory may be defended by formal arguments that
are roughly analogous to the arguments for (2). However, these arguments depend on an
assumption that I have no faith in: separability of times in a life. I have no need to spell out
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exactly what this amounts to, but it is analogous to separability of people. Whereas I think
separability of people is correct, I have no faith in separability of times. Consequently, I do
not put my trust in the formal arguments for the default theory.16

The default theory is simply that a person’s lifetime wellbeing is the total of the temporal
wellbeing in her life:
(4) gp = gp

1 + gp
2 + . . . + gp

T.
This is a formula for the wellbeing of a person who is identified by the index p. gp is this
person’s lifetime wellbeing, and gp

1, gp
2 and so on are her temporal wellbeings at the times

she is alive. For convenience in writing this formula, I have divided time into discrete
periods.

This additive formula only makes sense once we have an arithmetic (strictly, cardinal)
scale for temporal wellbeing. As I said in section 1, in this paper I shall not try to deal with
the construction of this scale. But I need to say something about the zero. If we were
comparing only lives of equal length using (4), the zero would make no difference; a cardinal
scale of temporal wellbeing would be enough. However, for lives of different length, the zero
matters.

The formula shows us how we must interpret the zero of temporal wellbeing. Suppose a
person’s life is made longer by one period, and her wellbeing in that period is zero. Then
according to the formula, her lifetime wellbeing is unaffected. Extending a person’s life at
level zero is equally as good for the person as not extending it. This means we must interpret
the zero of wellbeing as the level of wellbeing such that living a period of life at that level is
equally as good as not living it. I call this the ‘neutral level of temporal wellbeing’ (to
distinguish it from the neutral level of lifetime wellbeing I mentioned in section 5). We might
say it is the level that lies on the borderline between periods of life that are worth living and
periods that are not worth living.

If this neutral level is to serve as our zero of wellbeing, it must be a constant. It must not
depend on how the rest of the person’s life has gone. It constancy is questionable. Some
intuitions are against it. For example, we might think a life that has been lived at a high level
would be spoiled by having a merely mediocre period at the end. At the end of this high-level
life, then, the neutral level of wellbeing would be high. On the other hand, if a life has been
generally mediocre, an extra period that is slightly less mediocre might improve the life as a
whole. If so, the neutral level of wellbeing at the end of a mediocre life is low. So the neutral
level will depend on how the rest of the life has gone.

If the neutral level is not constant, the default theory shown in (4) is not correct. I have no
strong reason for rejecting the intuition I described in the previous paragraph. Nor do I have a
strong reason for accepting it. So I shall stick to the default in this respect.

8. Other patterns of aggregation across time
Let us continue to review the reasons we might have for doubting the default theory. One is
the thought that perhaps we should give some priority to worse times in a life. This would be
analogous to giving priority to the worse-off people, when aggregating across people. It could
be achieved by applying a strictly concave transformation f(�) to temporal wellbeing before
adding up. It would give us the formula

gp = f(gp
1) + f(gp

2) + . . . + f(gp
T).

However, I see no particular reason why we should give priority to worse times. There is a
case for giving priority to the worse off, but this case depends on the separateness of persons,
to use Rawls’s phrase. The better-off are separate people from the worse-off. Consequently,
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the higher wellbeing of the better-off does not compensate the worse-off for their lower
wellbeing. That is a precondition for the idea that we should give priority to the worse-off
people. But the good times in a life can indeed compensate for the bad times: they
compensate the single person whose life it is. So the corresponding precondition for giving
priority to the worse times is not satisfied.

A second thought that conflicts with the simple formula (4) is that ‘inclines’ may be better
than ‘declines’.17 Take two lives that have the same total of temporal wellbeing, and suppose
they last for the same length of time. But suppose one goes uphill – it gets progressively
better and ends well – whereas the other goes downhill. It is plausible that the former is a
better life than the latter. Yet the default theory implies the two lives are equally good.

The view that inclines are better than declines might be formalized in various ways. The
simplest way is to say that later periods of life count for more in lifetime wellbeing than
earlier periods. This means modifying formula (4) by adding weighting factors to different
periods in life:

gp = a1gp
1 + a2gp

2 + . . . + aTgp
T,

where a1, a2 and so on are weights. Later periods have bigger weights.
This formulation can join forces with the slightly different thought that the end of a

person’s life is particularly important in determining how good the life is. Suppose we are
evaluating a person’s life once it has ended. I think we are inclined to put much more weight
on the closing years than on the person’s childhood. An unhappy childhood is unfortunate,
but for someone who has lived a long time it may count for very little. But an unhappy old
age will always be significant. Again, this suggests that later years should have greater
weight.

The idea that later times in life count for more than earlier times is intuitively attractive.
However, measures of health in practice are much more often influenced by the opposite
view, that wellbeing in later years should be discounted compared with earlier years. Later
times are often discounted in two ways. First, the temporal wellbeing that comes in the later
years of a person’s life is counted for less than the temporal wellbeing that comes in earlier
years. Second, the lifetime wellbeing of people who are born later is counted for less than the
lifetime wellbeing of people who are born earlier.

Why should we discount later wellbeing? There are various sources for the idea of
discounting, and I cannot possibly examine them all in the detail they require. I can only
mention some and assess them very briefly.

One is the supposition that people typically discount their own later wellbeing in their
decision-making. Let us grant this as a fact, and ask whether it licenses us to apply
discounting in forming measures of health or other measures of wellbeing. When a person
makes a decision, she does so at a particular time, and makes it from the perspective of that
time, looking forward at the future. From the perspective of that time, later future times are
more distant than earlier future times. It may well be a feature of our person’s psychology that
she counts later times for less because they are more distant. Distant objects look smaller,
even though in fact they are not.

Later times will not always be more distant. When the person looks back over the same
period, the later times will be closer than the earlier times. Will she still count them for less? I
do not think so. When we evaluate past stretches of our life, I do not think we give extra
weight to times in the more distant past. The later times are nearer, and for that reason, I think
we tend to count them for more.

Decision-making is special in that it is inevitably forward-looking. This is because we can
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only affect the future. Decision-making takes the perspective of a particular time, and looks
forward from then. Later times are therefore more distant than earlier ones. This explains
psychologically why later times may seem less important in our decision-making. When we
draw up measures of health should we similarly take the perspective of a particular time? We
should not. We should look at the world impartially, and give each time its proper weight. It
is surely incorrect to count a period for less just because, at the moment, it happens to be
more distant. That is a distortion.

A second source of discounting is that some sorts of good are genuinely less valuable in
later years than in earlier years. Money is an example. $1 in December 2001 is less valuable
than $1 in December 2000. This is because $1 in December 2000 can actually be exchanged
for more than $1 in 2001, by leaving it in a bank at interest. Most economic commodities are
like that. You can exchange beer in December 2000 for more beer in December 2001 by
selling it now, banking the proceeds at interest, and using the money plus accrued interest to
buy beer in December 2001. Provided the price of beer has not gone up by more than the rate
of interest, you will end up with more beer. The ultimate explanation of why this is possible
is that we have a productive economy. The economy is able to turn economic commodities
used as inputs into a greater quantity of economic commodities as outputs at a later date. It is
therefore correct practice in economics and accounting to value later commodities less than
earlier ones. More precisely, this is correct for produced commodities. But for scarce
resources, which are not produced, it is not normally correct, and normally these goods ought
not to be discounted.

Like scarce resources, people’s wellbeing does not participate directly in the economy’s
productive process. True, we can exchange wellbeing at one time for wellbeing at a later
time. Suppose you save some of your present wealth instead of spending it. Suppose you
invest it, and use the proceeds for spending in the future. You sacrifice some of the wellbeing
you might have derived from your wealth in the present, and instead gain some wellbeing in
the future. This is exchanging present wellbeing for future wellbeing. But there is no
guarantee you will get more wellbeing in the future than you sacrifice in the present. With
most economic commodities, there is a good reason why you will normally end up with more
of them if you choose to exchange present ones for future ones. This is because they directly
participate in the productive process. But wellbeing does not directly participate, and there is
no reason why you should end up with more of it.

I state all this boldly. It takes some detailed economic analysis to support it,18 and I would
be misleading you if I did not admit that the economic analysis leads to some debate. Still, the
outcome is as I say. There is good reason for discounting most economic commodities. This
has created a habit of discounting. But the reasons for discounting commodities cannot
legitimately be transferred to wellbeing.

I conclude that the grounds for discounting temporal wellbeing are weak. If we discounted,
we would attach greater weight to earlier years than to later ones. I see no reason for
departing from the default in that direction. On the other hand, I mentioned some intuitions
that attach greater weight to later years than earlier ones. These are attractive, but they are
merely intuitions, and I think they are not enough reason for departing from the default in that
direction either.

In the calculation of DALYs, a different pattern of weights has been used.19 More weight is
given to the middle periods of life, and less to early and late periods. However, the reason
given by Christopher Murray for this system of weights is not that he thinks wellbeing in the
middle period of life is actually more valuable than wellbeing at other periods. The reason is
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to do with the benefits that people bestow on each other. People in the middle years of life
support the young and the old economically, and they give benefits to the young and the old
in other ways too. For that reason they are more valuable.  In economists’ terms, this value is
an externality.

In a diagram like mine in section 1, showing a distribution of benefit, the benefit that one
person, p, gives to another, q, will show up within q’s life. It will automatically be
incorporated in the value we assign to the distribution when we aggregate wellbeing across it.
There is no need to allow for it by a further system of weights like Murray’s.

Murray accounts for externalities differently, by attaching weights to the quality of p’s life.
He is forced to this expedient because he restricts his attention to states of people’s health.
The external benefits that p bestows on q will not normally take the form of improvements in
q’s health. So they will not normally appear directly in any measure that is based on states of
health only. Murray’s weights are the only way he has of taking them into account, given the
restricted nature of his measure.

But as I said in section 2, our measure of the harm done by disease ought not to be based
on states of health only. The harm done takes many forms, and ill-health is only one of them.
This is an example. If a disease kills people in the middle years of life, one harmful
consequence is that the old and young are deprived of support and other benefits that they
would otherwise have received. This is a harm caused by disease that is not a change in their
state of health. Consequently, it can only be incorporated in Murray’s measure by distorting
the aggregation of states of health. That is the effect of his weights. The correct way to take
the harm into account is to use a measure that is based more generally on wellbeing.

In sum, it gives no reason to depart from the default theory of aggregation.

9. Conclusions
I believe that existing measures of the burden of disease are all additive, except that they
sometimes discount later wellbeing and sometimes apply age-weighting. I have supported
additivity. Additivity across people can be supported by fairly solid argument. Additivity
across time has less argument behind it, but it is a reasonable default position. I have argued
that there is no good reason to apply different weights to wellbeing that comes at different
dates. For instance, there is no good reason to discount, or to apply age-related weights.

I have argued that measures of the burden of disease should be based on people’s wellbeing
rather than on the state of their health only. This is because the bad effects of disease are
multifarious, and not confined to health.

Measures of the burden of disease usually ignore the effect of disease on the world’s
population. I have argued that this is a very large effect, and it cannot be assumed to be
neutral in value. It therefore must not be ignored.
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