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Abstract

Roemer’s theory of equality of opportunity (EOp) makes a crucial distinction between
fair and unfair inequalities, based on the assumption that groups experiencing unfair forms
of inequality should be compensated. We argue that when there are insufficient resources
to fully compensate groups or individuals for existing unfair inequalities — a very real
concern when applying EOp to actual policies — it is equally important to decide which of
the groups facing illegitimate inequalities should receive public compensation. In our work
we focus on inequalities arising from uneven access to resources, both public and private.
In the case of healthcare, these kinds of inequalities can be driven by both untargeted
public provisions, such as universal healthcare systems, and by private spending on health.
To guide public choice in these important situations, we propose a novel framework that
extends social deliberation to cover the application of equality of opportunity.

1 Introduction

Since its publication in 1998, Roemer’s theory of equality of opportunity (EOp) 1 has gained
ground in numerous applications. A research area that is thus far under-explored is the the-
ory’s application to too-real contexts in which social justice is unattainable due to resource
constraints. In many scenarios (and perhaps in most scenarios) inequalities that are already
present in the population cannot be overcome to achieve EOp with the resources currently
at hand. When it is not possible to achieve EOp, we argue that, in addition to identifying
unfair sources of inequality, it is also crucial to decide which groups to target with public
compensation policies. We offer a framework to guide public choice in these situations, with
an emphasis to applications in health.

In our view, Roemer’s proposal consists of two core contributions. First, it establishes a
distinction between fair and unfair inequalities. In his setting, individuals’ outcomes can be
attributed to both effort and circumstances, with society deciding which under which category
each factor falls. Roemer posited that effort is the only fair source of differences, thereby

1 Equality of opportunities has been studied using to different definitions in a number of works. For a
comparison between Roemer’s and Van der gaer’s approach see Ooghe et al.(2007).
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implying that compensation should be provided for inequalities rooted in circumstances.2 Once
unfair inequalities have been identified, the next step is to allocate public compensation. We
focus on this step here. In our scenario, a health authority must make the following decision:
given a number of groups of individuals facing unfair health inequalities and a dearth of
resources to fully compensate all individuals, the planner must decide which groups to target.
Roemer himself suggests compensating the groups of individuals who are worst off, i.e. a
Ralwsian approach.

We argue that it is possible to make a distinction between the principle of EOp, understood
as the effort-circumstances framework to study inequality, and the allocation rule used to
target public compensation. In this work we accept the core of the ethical criterion EOp as
formulated in Roemer’s seminal contribution. Namely, individuals exerting the same degree
of effort should achieve the same level of health (or any other relevant dimension of well-
being). However, we contend the Ralwsian allocation rule for two main reasons: it imposes
a restrictive normative criterion in a theory that is otherwise relatively flexible in normative
terms, and it disregards the capacity of the recipients to benefit from public compensation.
First and most importantly, we believe that society’s choice should be extended to cover
all aspects of the application of the theory of EOp, including the principles governing the
allocation rule. One of the main appeals of Roemer’s formulation of EOp is precisely that
it leaves to society most of the normative decisions. Through the distinction between effort
and circumstances, it is possible to encompass radically different conceptions of social justice
within the EOp framework; for example, Ralwianism and utilitarianism. In this sense, while
a Ralwsian allocation rule is a valid option, it is not the only one nor does it follow from the
ethical criterion of EOp. The main contribution of this article is to broaden the social decision
component of the theory to include the selection of the targeted groups. In particular, we
propose to do so under an explicit trade-off between efficiency, i.e. targeting the groups that
can benefit the most from compensation, and equity, i.e. allocating resources to the worst off
groups. Second, an important critique of the Ralwsian approach is that it does not account for
the effectiveness of the policy in the reduction of unfair inequalities. The Ralwsian approach
is thus at odds with the importance that the capacity to benefit has in health care policy. The
practice of triage3, as first developed for the treatment of the wounded in warfare situations, is
a stark example 4 of accounting for the capacity to benefit in the context of the issues tackled
in this paper. In some of its most primitive forms, triage consisted of a simple priority rule.
Patients were classified into three groups, informed by the context: i) individuals who would
expire regardless of any medical treatment; ii) individuals who would survive regardless of any
medical treatment; and iii) individuals for whom treatment could move them from expiring to
surviving. When faced with a scarcity of resources, priority was given to the third group. While
there are now many context-specific triage rules in modern practice (for example, disaster or
inpatient triage), capacity to benefit, in addition to need, is a core criterion underlying widely

2Lefranc et al. (2009) argue that luck should be considered a third fundamental component in the decom-
position. In this work, however, we restrict ourselves to the original framework by Roemer.

3We thank Ronald D. Lee for pointing out this specific example of prioritization.
4For a review of the history of the development of the term and practice, see Iserson and Moskop (2007)

and Moskop and Iserson (2007).
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used rules5.
This work studies the situations in which existing inequalities before public compensation

are large enough that it might not be possible fully compensate individuals to attain the
requirements of EOp. It is in these situations where the choice of the allocation rule matters. In
most applications and most definitely in the case of health care policy,individuals are endowed
with certain levels of advantage (health endowments or health gained by income, for example)
that are not distributed based on ethical considerations and can be considered circumstances.
The origins of these initial differences can be traced to a variety of factors. In the case
of health, individuals might have different behavioral or biological characteristics, such as
differing health-related habits, levels of access to private health insurance, or even different
expressions of genes. Public spending in health can also create initial differences; for example,
there is evidence that advantaged socioeconomic groups have greater uptake of health care
services (Devaux 2015):

To contextualize our argument we briefly review some of the existing applications of EOp.
The major strength of Roemer’s work is that it provides a framework with which a society
can use to address inequality, while retaining the responsibility for supplying most of the
normative content. Many researchers have taken advantage of the flexibility of the framework
and applied Roemer’s strategies for EOp in various fields. The framework has, for example,
been readily applied to education (Peragine and Serlenga 2008; Bratti et al. 2008; Calo-Blanco
and Villar Notario 2009) and development aid (Llavador and Roemer, 2001). More recently,
the evaluation of health inequalities has been a prominent and very promising application of
the framework 6. Following Fleurbaey and Schokkaert’s (2009) contribution have been several
empirical evaluations on the extent to which there are unfair inequalities in health (Rosa Dias,
2010, Trannoy et al., 2010, and García-Gómez et al., 2015). For a recent debate on the current
state of research on EOp in health, see Wagstaff and Kanbur (2015) and Schokkaert (2015).
As researchers become more adept at separating fair and unfair inequalities in the data, the
secondary step of compensation policy design becomes ever more important. As such, we
believe that while the present work is theoretical, given its focus on real world limitations, it
actively contributes ensuring realizable applications of EOp in health (and other fields) as an
operative ethical principle.

Substantively, our contribution is closely related to the literature on priority setting, which
studies systematic approaches to the allocation of scarce resources in healthcare7. As in our
work, within the literature we also find the trade off between capacity to benefit and the worst
off, defined by the severity of their health state. For example, see Shah (2009) for a review on
approaches that emphasize severity as a guiding criterion for priorization; and for approaches
that emphasize the capacity to benefit, see Dolan et al. (2005) for a review of quality-adjusted
life years (QALY)maximization. We similarly consider elicitation of the citizen’s weights on
the different concepts of priority setting (see Green and Gerard 2009, or Olsen and Richardson

5For instance, the World Medical Association Statement on Medical Ethics in the Event of Disasters (WMA
General Assembly (57th) 2006)

6See Williams and Cookson (2000) for a survey of other normative theories of health inequality
7It informs decisions, for example, regarding the adoption of new drugs or medical procedures in public

health systems. For a discussion of the practical design of priority setting, see Wilson et al. (2009).
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2013). This is much in the spirit of the EOp framework, which leaves most of its normative
content open for society’s deliberation. Finally, at a technical level, our work is related rule
design for allocation of limited budgets, as proposed by Herrero and Villar Notario (1994). The
authors studied the properties of a number of sharing rules inspired by both the bankruptcy
and axiomatic negotiations literatures (for an extensive survey of the literature, see Thomson
2003). Similarly to our proposal, the authors suggest to choose allocations that minimize the
distance to an unattainable objective. Importantly, and differently from Herrero and Villar
Notario’s study, our work makes the important introduction of the recipients’ capacities to
benefit from transfers

The paper is organized as follows. First, we formally review the framework for EOp pre-
sented in Roemer (1998). We then justify our allocation strategy and priority setting method
within the health care framework and discuss the differences with existing proposals. We follow
with a formal discussion of the situations in which EOp is unattainable and a characterization
of our proposal in those settings. A final section concludes.

2 The formalization of EOp

In this section we briefly review the basic elements of the theory of EOp, as presented in Roemer
(1998) and further developed in Roemer (2002). The problem, in short, is the following.
Consider a set of individuals who can achieve a certain health status (or any other relevant
dimension of welfare). Suppose the health status is a function of the amount of health care
consumed by individuals, the effort they exert (individually), and their circumstances. Our
goal is to decide how a given public budget should be distributed across individuals to achieve
a health status distribution that meets the ethical criteria of EOp.

The basis of EOp’s normative structure lies precisely in the distinction between circum-
stances and effort, which we elaborate in this section. Define circumstances to be that which
society judges to be beyond the responsibility of the individual. Effort is constituted by all of
the actions that society judges as within the responsibility of the individual. It follows from
the characterization of circumstances, that we may create a classification of individuals by
types. A type is a subset of individuals who share the same circumstances that are relevant
to the attainment of health. Examples of these circumstances include individuals’ genetic
predisposition to illnesses, their education, and their capacity to benefit from treatment.

We denote > = {1 , . . . ,T} as the set of T types into which we divide the population.
The relationship between available resources, effort and health is given by the health status
function. The health status of an individual is a function of the effort and resources allocated,
indexed by the type. We denote ut (e, x) as the health status function for type t, where e

is the effort and x are the resources. The type t is defined by the value of its circumstances
Ct = (ct1, ..., c

t
n), a vector with n components or circumstances. For the purposes of this paper,

we focus on one particular component of circumstances, the initial endowment of resources of
the individuals, which we denote ct1 . In our framework it is precisely this initial endowment
that may be too large for it to be feasible to be compensated by public transfers.
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As we stated above, society must choose an allocation of health care spending dependent
on type8. While we know that the aim of the policy is to attain EOp, let it be for now any
rule that satisfies the following definition:

Definition 1. (Policy) A policy is a T -tuple of functions that specify, for each type, the public
resources available. We denote it φ =

(
φ1, . . . , φT

)
and call each function φt an allocation rule.

Then, φt is the amount of public resources a type t individual receives.

It is then reasonable to believe, in turn, that the effort exerted by individuals is dependent
on the policy. In our set up, however, we do not consider policies that are a function of effort.
Given a policy, the individuals of a given type t generate a distribution of effort, given by a
cumulative probability function F tφt ; F tφt (e) is the cumulated probability up to and including
e. In some cases we may assume that effort has a discrete probability distribution, while in
others we may assume a continuous distribution with a convex support, say an interval (infinite
or not) with a density function f tφt .

We now specify the notation for the budget constraint. Let ω be the per capita disposable
resources. The amount of (per capita) resources assigned to type t is

ωt = φt
∑
e

P t (e) or ωt =

ˆ
R

φt dF tφt (e)

depending on whether effort is a discrete or a continuous variable. Denote αt the proportion
of type t in the population. Then the global constraint is

ω =
∑
t

αtωt. (1)

Let ρt = ωt/ω be the per capita share of the resource for type t. Then
∑
t ρ
t = 1.

A key contribution of Roemer is his formalization of a method for making a just comparison
of the effort exerted by different types. Given that the effort distribution is influenced by the
circumstances, how can we fairly compare the amount of effort exerted by the different types?
A possible solution is to draw a distinction between the level and the degree of effort as
formalized in this definition.

Definition 2. (Effort level, effort degree and indirect health status) For π ∈ (0, 1), let et (π, φt)

be the level of effort exerted by an individual of the type t in the πth quantile of effort of the
type . We call π a degree of effort. These levels and degrees are characterized by the equations

π =

ˆ et(π,φt)

0

dF tφt , t ∈ >

for the case of continuous effort distribution, and similarly for the discrete case.
8In this work, we exclude policies that are not constant on the type; that is, policies that are a function of

effort.

5



The indirect health status function gives the health status of an individual of type t , with
and initial endowment C , who receives the resources determined by the policy φ and exerts
the π degree of effort of the type distribution of effort, and is defined by

vt
(
π, φt

)
= u

(
et
(
π, φt

)
, φt
)

Central to the concept of equality of opportunity is the assumption that we should be
comparing individuals according to their degree of effort and not according to their level,
which is influenced by their circumstances. We formalize this ethical criterion in the following
definition.

Definition 3. (Social criteria and strong social justice) The ethical criterion of equality of
opportunity (EOp) states that when any two individuals, independent of type, exert the same
degree of effort (i.e., individuals who are in the same position in their respective type distri-
butions), they must achieve the same health status. That is,

∀i, j ∈ >, ∀π ∈ (0, 1) , vi
(
π, φi

)
= vj

(
π, φj

)
When we refer to strong social justice according to a given criterion, we mean the state in

which the advantages of all of the individuals satisfy the requirements of the chosen ethical
criterion; in this case, EOp.

Having defined the fair distribution of health status, the question remains over how to
design policies that achieve the social objective. Roemer proceeded in the following manner. In
his presentation, he referred to EOp as described in definition 3. However, when implementing
EOp — i.e., the choice of policy — Roemer defined the policy that resulted from his proposed
allocation rule as an EOp policy regardless of whether it actually achieved EOp as described in
definition 3. We argue that Roemer made EOp a criterion that is a subsidiary of the allocation
rule, as what he actually treated as EOp was the outcome of his rule for choosing the policy.

Even should we accept Roemer’s proposed allocation rule, which is presented in the re-
mainder of the section, the Ralwsian allocation rule does not necessarily follow directly from
the theory of EOp. We contribute to the expansion of the EOp framework by first noting
that acceptance of the normative criterion of definition 3 does not necessitate support for the
ethical choices inherent to Roemer’s proposed allocation rule. Subsequently and secondly, we
accept EOp as a criterion but propose a different methodology to guide the choice of policies.
When we refer to EOp, we are considering the criterion in definition 3. This allows for the
possibility that EOp is not actually achieved, which is otherwise ruled out by the nature of
Roemer’s procedure. If we proceed while maintaining this separation between ethical criterion
and allocation rule, we can still discuss Roemer’s rule for a choice of policy as a particular allo-
cation rule. Recall that we are seeking a distribution of resources that leads to the achievement
of EOp. Ideally, we would meet this criterion for every percentile of effort, whereby all types
accomplish the same level of health. The solution proposed by Roemer is the maximization of
the minimum health statuses among types for every π of effort.
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max
φ

min
t∈T

vt
(
π, φt

)
Note that this allocation rule is Rawlsian in its conception. It centers the attention on the

type who is worst off, for every π of effort. This is the essence of Roemer’s implementation
and what follows are technical considerations.

Given the limitations on the sophistication of the implementation policy, the solution to
the program for a given quantile might not correspond with the solution that equalizes health
among other quantiles. Therefore, we might encounter the problem of obtaining as many
policies as quantiles. The proposed solution consists of assigning a weight equivalent to the
population weight for every quantile and solving for this modified problem. In this sense, the
solution becomes utilitarian across quantiles.

max
φ

ˆ 1

0

min
t∈T

vt
(
π, φt

)
dπ (2)

In an extension of his original proposal (Roemer 2012), the author considered a generaliza-
tion of (1), presented below, in which he abandoned the utilitarian treatment across quantiles.

max
φ

ˆ 1

0

((
min
t∈T

v t
(
π, φt

))p) 1
p

dπ (3)

Instead, Roemer proposes a family of functions that incorporate (1) in one end (when
p = 1) and a full priorization of the least healthy π of effort across types and quantiles in
the other (p = −∞). Nevertheless, the new program (2) suggested by Roemer (2012) remains
Ralwsian within quantiles; the difference lies in how it weights across quantiles in the global
choice of a policy. In the case of a conflict between the policies necessary to achieve EOp
across quantiles, the quantiles with the lowest health (achievement) are weighted more for any
choice of p < 1.

In applications, the practical relevance of this modification is likely to depend on the
constraints placed on the policy function. Simple policies, like the constant policies (i.e. in-
dependent of effort) we restrict to in this article, generate conflicts between quantiles in the
majority of scenarios. To the best of the authors’ knowledge, there is no work yet on for-
malizing the relationship between the complexity of a policy and the scenarios under which it
requires compromises between quantiles in the selected policy. In the second part of this paper
we provide some limited insights on this issue with a simple example. The remaining part of
the work is devoted to constructing and justifying our proposed allocation method.
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3 Our proposal

3.1 Justification

We have claimed that, in applications, it is most likely impossible to achieve full EOp as
characterized by definition 3. Roemer’s programs (1) and (2) intend to tackle one of the
difficulties encountered: given limitations on the kind of policies we might be able to implement,
there is likely to be a conflict in the policies required to equalize different quantiles. Another
relevant constraint is the lack of funds, which is the focus of this article. We will discuss in
detail how, given sufficiently large differences created by the initial endowment of ct1, it might
not be feasible to achieve strong social justice. We formally review both issues in this article
later on; here we elaborate on the substantive justification for our proposal.

Suppose for now that EOp cannot be achieved, disregarding, for now, the reason. How
should the limited compensation be allocated between types? The definition of EOp (as
formalized in our definition 3) does not provide an answer, since it characterizes a state of social
justice but, contrary to traditional welfaristnsocial functions, it does not provide a complete
ordering between all possible scenarios. That is, when social justice cannot be achieved the
definition does not provide a rule to judge alternative compensation schemes that favor one
disadvantaged group over another. In this context the allocation rule is as ethically charged
as the distinction of effort and circumstances. However, somehow this has received much less
attention than the work that is concerned with the identification of effort and circumstances
in applications. In this section we review the existing allocation rules and suggest a new
framework to guide social choice in applications.

In his original contribution Roemer proposes to allocate compensation following the Ral-
wsian approach that we described in the previous section. However, this implementation does
not take into consideration the capacity to benefit from compensation of the recipients of pub-
lic help and, as such, we believe that it is not well-suited for some applications. In particular,
this limitation makes it specially ill-suited for health applications. In the extreme cases in
which the type of individuals who are the worst off improve only negligibly with medical treat-
ment, using (1) would still lead to allocating the entirety of the budget to individuals of this
type. This criticism has been applied to all of the methods based on Rawlsian inspiration; this
precise point was raised by Harsanyi (1975) in his critique of Rawls’ maxmin principle. The
following example, drawn from Harsanyi’s text, illustrates the critique.

As a first example, consider a society consisting of one doctor and two patients, where
both patients are critically ill with pneumonia. Their only chance for recovery is via antibiotic
treatment, but the amount of treatment available is sufficient for treatment of only one patient.
Of these two patients, individual A is an otherwise healthy person (apart from his present
attack of pneumonia). On the other hand, individual B is a terminal cancer victim whose life
would be prolonged by merely several months, given treatment of the antibiotic. Which patient
should be given the antibiotic? According to the difference principle, it should be given to the
cancer victim, who is obviously the less fortunate of the two patients.

This criticism has not only been leveled in theoretical discussions. In the introduction we
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discussed the case of triage, but considerations regarding the capacity to benefit are deeply
embedded in the practice and planning of healthcare far beyond the initial sorting of patients.
A prominent example is cost effectiveness analysis, which is now an integral part of the dis-
cussions on the adoption of new drugs and medical procedures. Not only are they usually
present in most evaluations, but recent research by Dakin et al. (2015) has shown that cost
effectiveness analyses have played an integral role in some contexts. In their work, the authors
study the criteria behind of the decisions of National Institute for Health and Care Excellence
(NICE), the institution that informs the menu of health care interventions provided by the
National Health Service in the U.K. Cost-effectiveness analysis, with a strong influence from
assessments related to QALY-based evaluations, predicts up to 82% of the decisions taken by
the NICE.

On the medical practice side, the rules governing transplants are another example in which
scarcity is central and is expected to remain so (Abouna 2008). The capacity to benefit, repre-
sented at its minimum by the probability of success of the procedure, is a broadly considered a
basic factor in transplantation priority guidelines (see for example Persad et al. 2009 and the
WMA General Assembly (63rd) 2012). At the same time, there is still a debate on the extent
to which the criterion of success should further emphasize deeper measures of the capacity to
benefit, such as life expectancy of QALYs (for a discussion, see Veatch and Ross 2015).

The criticism against a Ralwsian approach, however, does not invalidate EOp as an ethical
principle; (2) is not the unique program that implements EOp. Our claim is that to be
consistent with the spirit of the original proposal in Roemer’s EOP, we ought to allow society
to decide explicitly on the ethical content of the allocation rule. In our case, we propose
framing the decision in the well-established equity-efficiency trade off. While society might be
concerned with the well-being of the types of individuals who are the worst off, we have argued
that the capacity to benefit is a key component of any healthcare policy. Our contribution is to
allow society to choose the particular weight given to the two potentially conflicting objectives
in a program that seeks to achieve EOp. In order to convey the intuition of our proposal,
consider a simple environment in which types characterized by a distribution of effort which
can take a single value. Then, Roemer’s suggested policy is the solution to the program:

max
φ

min
t∈T

vt
(
π, φt

)
(4)

Again, there is no aspect of the ethical criterion of EOp that forces us to adopt a Ralwsian
policy. Our suggested implementation is based on a tradeoff between effectiveness and relief of
the worst off, leaving open to society which weight to attach to each objective. To achieve this,
we reformulate the program as the minimization to some ideal distribution strongly inspired
by the social criterion of EOp, which we fully describe in our next section. In a nutshell, we
define a weakened social justice state in which conflicts between quantiles, and not resource
scarcity, are the only reason why full EOp is not achieved. For now, denote vt (π, φ0) the
health state of type t in the socially desired distribution.

Our priority rule is the solution to the program:
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min
φ

(
t∑

t=1

∣∣v t (π, φ0 )− v t
(
π, φt

)∣∣p) 1
p

(5)

This formulation might, at first glance, resemble Roemer’s proposal in (2), but is in fact
fundamentally different. Recall that (2) is a method for resolving conflicts in the policies
required by different quantiles. Here, by virtue of the simplified example, we see the importance
of how priorities are established within a quantile of effort. This distinction is key because
while conflicts between quantiles are a technical consequence of the limits imposed on the
policy function, inequalities within quantiles and across types are at the very core of the
definition of EOp. In an hypothetical scenario where policy functions are allowed to be as
complex as needed, there need not be conflicts between quantiles but there would still be
inequalities within quantiles. It is desirable to formulate the problem in this fashion as every
metric comprised in the p-norm corresponds to a choice of weights in the trade off between
effectiveness of public resources and compensating those who are the worst off. For instance,
for p = 1, (4) becomes the minimization of the sum of the (absolute) differences.

min
φ

(
t∑

t=1

∣∣v t (π, φ0 )− v t
(
π, φt

)∣∣)
The choice of this metric is utilitarian, as policies based on this metric would target the type

who could benefit the most. Since in general there is no guarantee that an interior solution is
achieved, this could lead to the abandonment of types who are less able to transform resources
into health. On the other extreme, when p →∞, (8) is then:

min
φ

(
max

t

∣∣v t (π, φ0 )− v t
(
π, φt

)∣∣)
The solution allocates resources to the types who are farther away from the minimum

sufficient policy advantages, disregarding any considerations related to the effectiveness of the
public funds. We believe that (4) includes the capacity to benefit in a way that leaves, much
in the spirit of Roemer’s original 1998 proposal, most of the decision power in the hands of
society. The remaining of the article formalizes this intuition and discusses how to use (4) in
applications.

3.2 The formal exposition

Public compensation coexists with multiple factors that also influence health and are likely to
create a large starting inequality in health. Here we characterize these differences as arising
from the available resources for different types of individuals. Regardless of the source of these
initial differences in health status across types, it is entirely possible and even reasonable to
believe it infeasible to fully compensate individuals for unfair inequalities with the budget
allocated to EOp policies. It is in such context that the choice of the program implemented to
achieve EOp becomes crucial. As an aside, we note that another reason why a strong social
justice (according to EOp) might not be feasible is technical in nature. As explained in the
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previous section, conflicts may exist between policies designed to achieve EOp. Conflicts are
more likely to arise if policies are limited to be constant in effort, i.e. only difer by type. We
illustrate this point later on for policies that only depend on the type. In this section, we
explore separately both of the reasons why an EOp distribution might be infeasible. We then
show under what circumstances we can achieve a weakened version of EOp before turning to
our proposal.

3.2.1 Assumptions

Throughout the remainder of the work, we make the following assumptions regarding the effort
decisions, the advantage functions, and the behavior of individuals.

1. Achievement functions u (e, x) are strictly increasing, and twice differentiable with conti-
nuity, i.e. C2 functions. The first partial derivatives are strictly positive and the second
derivatives with respect to the same argument twice are strictly negative.

2. Resources, either initial endowments or public compensation, and effort are necessary
and sufficient for obtaining a positive health status: ut (e, x) = 0 if and only if e = 0 or
both c1 = 0 and x = 0.

3. The assignment policy is determined by Roemer’s method, so it is the optimal solution of
(2)when all of the resources are allocated. Furthermore, we restrict ourselves to policies
that only depend on the type and not on effort.

4. Public compensation does not offset private effort or resources; c1 is independent of x.
Formally, if φta > φtb, then F

t
φt
a
≤ F tφt

b
(first order stochastic dominance).

We clarify here the extent to which our assumptions are restrictive. Our first assumption is
mainly technical, as it states that the health status function is well-behaved. However, we
also assume that there is no upper bound to how much health can be ameliorated with health
care. That is, we allow for different capacities to benefit, but we assume that even though
some individuals may have an arbitrarily small capacity to translate health care spending into
a better health status, it is always possible for them to improve their health.

The second assumption states that health status requires a positive amount of resources,
but we do not require that the resources are fully determined by the social planner. Resources
may originate from other public interventions (not aimed at achieving EOp), privately by
individuals (“other resources”), or as allocated by the social planner. Further along, we do
impose a restrictive assumption whereby we require that “other resources” are unaffected by the
social planner to obtain EOp. This simplifying assumption precludes important considerations
such as the crowding-out of private resources.

We assume constant policies in our exercise. While our message would remain mostly
unchanged if we allowed for more complicated policies, we choose to restrict our analysis to
compensation policies that depend on the type only. We have chosen this approach because
it simplifies the presentation of our proposal, and it allows us to present our results under
the realistic assumption that the policy space is highly constrained. This could be due to the
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feasibility constraints related to polic implementation or because of some political economy
reasons. Finally, our most restrictive assumption is intended to prevent a situation in which
agents reduce their efforts to the extent that the gains garnered from the allocation of further
resources are fully offset9, or modify the allocation of the other resources ct1, which here we
treat as initial endowments. Some of our results rely on this assumption to ensure that the
optimization problem is well defined. Our claim is, however, that our proposal could be applied,
even if there is some crowding-out, as long as there is an arbitrarily large public budget such
that social justice can be attained. That is, achieving some form of social justice (we elaborate
on this later on) is feasible. We think it would be far-fetched to assume otherwise, since such
an assumption would lend support to the rather extreme expectation that individuals would
simply undo any public compensation effort, regardless of its magnitude, by reducing their
effort.

3.2.2 Insufficient budget

We now look at a context in which the budget is insufficient. In order to focus solely on this
issue, we return to the limited case in which we rule out the possibility of a conflict in the
policies required by each quantile by assuming a single level of effort for each type (although
not necessarily the same level across types). That is, the distribution of effort is characterized
by a single effort for each type, with the clear implication being that EOp is achieved by
completely equalizing advantages across types. This is the simplest scenario in which the
achievement of EOp is limited exclusively by the availability of public funds. We emphasize
that we use this simplistic scenario strictly for presentation purposes, as our proposal does not
rely on single effort distributions by types. In fact, this is an assumption we abandon later on.
Having established the aim of our exercise, suppose now that all the resources available for
individuals are publicly provided and distributed according to the ethical objective of EOp.
Then, as we state formally in proposition 1, strong social justice is always achieved in our
context.

Proposition 1. Let each type have a unique nonzero effort level. Then, under assumptions
(1) through (4), if ct1 = 0 ∀t ∈ T strong social justice is achieved.

Proof. Under a single effort level for a given type, functions vt are now simply

v t
(
φt
)

= u
(
et
(
φt
)
, φt
)

where et(φt) denotes the effort level applied by all individuals of type t as a response to
receiving φt resources. By assumption 1, vt as a function of its single argument is monotonic
and strictly increasing with continuity. It can be shown that, if two types have different
advantages, it is possible to reassign resources to reduce the difference. To reassign: choose
i, j such that vi(φi) is the minimum among all types and vj(φj) is the maximum among types.

9See Calsamiglia (2009) for an in-depth treatment of the issue.

12



Since functions vt are continuous and increasing, there exists δ > 0 such that

vi
(
φi
)
< vi

(
φi + δαi

)
< vj

(
φj − δαj

)
< vj

(
φj
)
.

Then we can adjust φi by φi + δαi and φj by φj − δαj to obtain a new policy that still
satisfies the global constraint (1). It may be that several types share the same minimum given
by vj

(
φj
)
. To achieve a policy that improves Roemer’s criterion, reassignment may require

repeating the application.

The achievement of EOp is threatened by the existence of initial differences, not by the
availability of budgetary resources per se. After all, if the types did not have initial levels of
health, it would always be possible to equalize them at the bottom by assigning zero health
for all of the types.

Assume now that the types have some initial health status independent of the policy
selected. We consider a case in which this is due to some arbitrary initial assignment of
resources that was made without necessarily respecting any justice requirements. In this case,
public funds might have been distributed in a previous stage according to some other criterion
(for instance, utilitarianism), as privately provided resources (for instance, provisions by the
family), or a combination of the two. Regardless of the reason, we assume that all types hold
some initial amount of resources, which we denoted by ct1, and is part of the set of circumstances
defining the types. Then, in our context, whether EOp can be achieved depends strictly on
the size of the public budget.

Proposition 2. Let each type have a unique nonzero effort level. Then, under assumptions 1
and 2 and a given ct1, ∀t ∈ T (where ∃ i, j : ci1 > 0, cj1 = 0 ), there exist budgets ωS and ωL
such that:

(i) For ω < ωS, equality of health statuses among types is unattainable.
(ii) For ω ≥ ωL, strong social justice is achieved.
(iii) For ω ≥ ωL, any 4ω > 0 is distributed such that:

∀i, j ∈ T,
∂ui

∂x

dφi

dω
+
∂ui

∂e

dei

dφi
dφi

dω
=
∂uj

∂x

dφj

dω
+
∂uj

∂e

dej

dφj
dφj

dω

.

Proof. If (i) were false, allowing ω to go to zero would return equality of health statuses
among vt (π, 0) with some ct1, positive and some zero; this is impossible given assumption 2.
To prove (ii), take any i such that vi (π, 0) ≥ 0 and let vj (π, 0) > 0 be the type j with the
maximum achievement across types prior to public transfers. Then, by assumption (1), ∃φi∗ :

vi
(
π, φi∗

)
= vj (π, 0) (see proposition 1). The same applies to ∀k : vj (π, 0) > vk (π, 0) ≥ 0,

implying that wL =
∑
k φ

k
∗ . Part (iii) follows by differentiating with respect to ω (using

the chain rule) the equality u
(
ei
(
φi
)
, φi
)

= u
(
ej
(
φj
)
, φj
)
where φt = φt (ω); recall that

vt (π, φt) = u
(
ei
(
φi
)
, φi
)
.

We can extract a number of valuable insights from proposition 2 that hold in more complex
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settings. First, the amount of public funds available matters for the equality of health statuses.
Second, once a state of strong social justice is reached, further resources are allocated so that
every type obtains a share. The size of the portion depends on the ability of the types to
transform resources into health. This last point is important, and we build our contribution
around it. Intuitively, if all of the types receive some share of a hypothetical marginal increment
of resources, we should be as close as possible to social justice. Otherwise, the additional
funds would be channeled to those types who are experiencing unfair inequalities. Having
characterized the issue of the scarcity of resources to the extent that is needed for our exercise,
we now turn to the problem posed by the limitations on the complexity of the policy.

3.2.3 Simplicity of the policy

In the presentation of his method, Roemer addressed the possibility of conflicts in the policies
necessary to obtain strong social justice for every given quantile. In our context, this is the
second main reason why strong social justice might not be achieved. In this part we exclude
the initial endowments of resources, and focus instead on illustrating the problems that arise
when we are restricted to the particular case of constant policies. We have chosen to take
this approach because given the limited availability of information for designing compensation
schemes, we believe it is useful to design a method that works under the simplest possible
policies. We find that very stringent requirements are needed to attain the ethical objective
with constant policies when dealing with multiple efforts. Through Example 1, we show that
strong social justice is attained only when both types and quantiles of effort have very particular
homotheticity properties (formally presented in the example). We provide the example as an
illustration of the degree to which special circumstances are necessary to completely fulfill the
desired ethical criterion.

Example 1. Assume:
(i) There are just two types t = A,B each with a continuum of effort levels, and health

status functions of the form ut (ϕ, e) = λtϕα
t

e1−αt

with ct1 = 0 for both types.
(ii) There is a policy ϕ that assigns a constant amount of resources ϕA + ϕB = 1 (total

amount of resources per capita is normalized to 1) and achieves strong social justice, that is
∀π ∈ (0, 1) , vA

(
π, ϕA

)
= vB

(
π, ϕB

)
.

Then, the frontier of health statuses is homothetic on the quantiles. If et
π denotes the π

quantile in the effort distribution of type t ,

∀φ ∈ (0 , 1 ) , ∀π, π′ ∈ (0 , 1 ) ,
uA
(
φ, eA

π

)
uB (1 − φ, eB

π )
=

uA
(
φ, eAπ′

)
uB
(
1− φ, eBπ′

) (6)

Furthermore, this assumption forces the effort quantiles by eAπ = c1
(
eBπ
)
c2 for some constants

c1, c2.

Proof. Simple substitution of ut into the social justice condition (6) gives

(
eBπ
)
1−αB

=
λA
(
ϕA
)
αA

λB (ϕB) αB

(
eAπ
)
1−αA
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and this gives both results.

Since we do not wish to restrict our contribution to such special cases, or to relax our
restrictions on policies, our strategy is to develop a weaker definition of social justice. In
particular, we relax the requirements on the definition of social justice by only accepting
differences that arise from the simplicity of the policy.

3.2.4 Weak social justice

In applications, the feasible level of complexity of policies may be limited. Thus, it might be
impossible to achieve a state of strong social justice regardless of the budget. In this section
we illustrate how it is still possible to reach a laxer state of social justice even with very simple
policies. Recall that proposition 2 establishes that all of the types receive a positive amount
of any marginal increase in available public funds once social justice is met. We build our new
definition of social justice around this notion by defining a state of weak social justice in which
all of the types receive a share of any marginal increase in the public budget. This is a state of
social justice in which only inequalities derived from the simplicity of the policy are tolerated.
The particular situation in which proposition 2 is established coincides with the achievement
of strong social justice. When we are dealing with multiple levels of effort, the situation no
longer coincides with the achievement of strong social justice. However, it is still possible to
find a budget such that by using Roemer’s allocation method, all of the types receive a portion
of a marginal increase of the public funds. By choosing Roemer’s implementation, we relax our
definition of social justice in the same way that Roemer did in his contribution. However, as we
emphasized earlier, we depart from Roemer in that we allow only for differences in health that
arise from the simplicity of our policy. We maintain that given the exogenous initial differences
across types, our relaxed version of social justice might not be achieved. The formalization of
this explanation is given in the following definition.

Definition 4. (Sufficient budget and weak social justice): Assume the policy is decided by
solving Roemer’s program. A sufficient budget is such that, for any budget in excess of the
sufficient budget, all of the types would receive a strictly larger assignment under the chosen
policy associated with the larger budget. Formally, a total budget ω is sufficient, if, for all
types t and for all ω̄ > ω, φt

ω̄ > φt
ω, where φω denotes the assignment under the optimal policy

in assumption 3. Denote as weak social justice the state in which the total budget is at least
sufficient .

The definition captures the intuition that if every type receives a share of the additional
resource pie, it is not possible to move closer to the social justice state. Therefore, a total
budget is sufficient if it compensates for initial inequalities among types. We now prove that
such a budget exists under fairly general conditions.

Proposition 3. Under assumptions (1) through (4) and a compact support effort distribution
for each type (or finite number of values if effort levels are discrete), there exists a (finite)
sufficient budget.
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Proof. We proceed by induction on the number of types >. For > = 1 the proposition is clearly
true. As the induction hypothesis we assume that there exists a budget ω* that is sufficient for
the types t = 1...T −1. We will show that there exists a larger budget ω∗∗ that is also sufficient
budget for types t = 1...T . Given assumption (1), ∃ω∗∗ > ω∗ : vT (1, 0) < mint<T v

t(0, φtω∗∗),
where Φω∗∗ = (φ1ω∗∗ , . . . , φ

T−1
ω∗∗ ) is the policy selected by (3) for budget ω∗∗ and T − 1 types;

note the compact support assumption ensures vT (1, 0) is well defined. Applying (3) to ω∗∗

and all T types we obtain the policy Φ̃ω∗∗ =
(
φ1ω∗∗ , . . . , φ

T
ω∗∗
)
where φTω∗∗ = 0 cannot be a

solution to (3) given that vT (π, 0)≤vT (1, 0) < mint<T v
t(0, φtω∗∗)≤mint<T v

t(π, φtω∗∗) . Hence,
this proves that ω∗∗ is a sufficient budget for t = 1...T .

Having proved its existence, we select a particular sufficient budget. Recall that we seek
to approach weak social justice using our selected policy. However, this new and more lax
requirement of social justice could be achieved using a number of budgets. When selecting a
budget, our natural choice is the budget that requires the least amount of resources, and that
in turn characterizes the health states in a particular weak social justice state.

Definition 5. (Minimum sufficient budget): Given some initial endowments ct
1 ≥ 0 , whereby

some are positive, the infimum of all socially acceptable budgets is defined as the minimum
sufficient budget and the corresponding optimal policy is defined as the minimum sufficient
policy (note that this is also a sufficient budget).

How do we choose a policy when the budget is not sufficient? Roemer’s method remains
valid; however, it presumes that the priority is compensating the types who are the worst off,
a judgment that is not implied by EOp. We propose a method that allows society to decide
which types to compensate by taking a stand on the trade-off between the effectiveness of the
public intervention and the desire to help the worst off. We denote the choice in allocation
resulting from society’s stand on the efficiency-equity trade-off involved in a socially selected
policy.

3.2.5 Formalizing our proposal

In the previous section we formally considered the impediments that prevent achieving full
EOp, defined a laxer social justice state, and described under which conditions EOp can be
attained. Having properly defined our scenario, we formulate the full version of the priority
setting method sketched in the first part of the paper. If the budget is too small to achieve a
weak social justice state, how should it be distributed? A natural first proposal for selecting
policies within this context is to choose the policy that minimizes the distance to a weak
social justice state. Formally, given an insufficient budget, we can obtain a policy from the
minimization of the distance to the state of weak social justice generated by the minimum
sufficient policy. In this context, the choice of distance measures implies an ethical stand
regarding which groups to prioritize.

Let ω0 be the minimum sufficient budget for a given set of initially endowments of re-
sources {ct1}, let φ0 be the corresponding minimum sufficient policy , and let v t (π, φ0 ) be the
associated indirect health state functions. We denote by v (π, φ0) the vector of all the health
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statuses of all types for degree π. For a smaller budget ω we say that the socially-selected
policy is the solution for the program

min
φ

ˆ 1

0

‖v (π, φ0)− v (π, φ)‖p dπ (7)

where ‖.‖p denotes a norm (see below) that measures the distance between two vectors of
health statuses, the minimum sufficient policy, v (π, φ0), and v (π, φ) is the vector of achieve-
ments under policy φ.

It is clear that the choice of distance has profound implications for the resulting policy.
Consider a p-norm; then, (7) becomes

min
φ

ˆ 1

0

(
t∑

t=1

∣∣v t (π, φ0 )− v t
(
π, φt

)∣∣p) 1
p

dπ (8)

As we have discussed in the first part of the paper, this formulation is attractive because it
allows for a high degree of freedom for society to choose the importance attached to effectiveness
and the relieve of the worst off. Here we write the program with an utilitarian aggregation
across quantiles, but it would be possible to adopt the extension proposed by Roemer (2012)
in (4).

While appealing, the program we have sketched above has strong information requirements.
For the objective function to be well defined it is necessary to determine the minimum sufficient
budget, which might not be possible10. Precisely one of the strengths of Roemer’s initial
proposal was the simplicity of its implementing program. To address these concerns, we
suggest the following modification.

Let vmax (π, φ) denote the health state of healthiest type of a given π. Then, conditional
on not being in a state of weak social justice, our socially-selected policy is obtained from the
minimization of the distance between the healthiest and the least healthy types. That is:

min
φ

ˆ 1

0

(
t∑

t=1

∣∣vmax
(
π, φ+ x t

0

)
− v t

(
π, φt

)∣∣p) 1
p

dπ (9)

In the simple cases presented in propositions 1 and 2, (9) achieves strong social justice
assuming there is a sufficient budget. Of course, as we have shown in our exposition, there is
no guarantee that this is the case with constant policies and complex effort distributions. The
key difference between programs (9) and (8) is that while (9) preserves the ordering across
types in the health states that existed before the intervention, (8) does not. Given that the
differences between the individual types were unfair, the order-preserving property of (9) may
not be seen as desirable. This is the unfortunate drawback of choosing (9) when we do not
have the information necessary to carry out the first approach (8).

In this augmented framework in which EOp may not be achievable given the constraints on
resources, we show that there are two main choices to be made in pursuing EOp. Given that
full equality is probably unachievable, society must decide not only how to distinguish between

10For instance, in the presence of non monotonicities in the health status functions
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circumstances and effort but also how to prioritize the distribution of resources across groups
who face unfair inequalities. The advantage of our proposal is that while it suggests a course
of action from which we can pursue the objective of EOp, namely via the trade-off between
effectiveness and compensating those who are most unhealthy, society also retains complete
freedom to decide how much weight is placed on each objective.

3.3 Discussion

We have made a number of technical assumptions in this work. One assumption is that of the
standard case of a continuous achievement function. This might be considered a limitation of
our proposal as many applications require the consideration of categorical data such as health
states. This issue has been explored in a recent study that looked at the extensions of the EOp
framework categorical data (Herrero and Villar Notario 2012). Our methodology extends to
these situations as well; when handling categorical data, our method requires, for each category
and type, the minimization of the distance to the proportion that is in accordance with the
weakened definition of EOp.

On a more general note, a critique that is often raised against EOp is that it does not
take into account the traditional tradeoff between efficiency and equity. Our work includes
considerations regarding efficiency in the application of EOp, but only as they relate to the
attainment of social justice. Hence, we acknowledge the possibility that pursuing the optimal
policies using our method could be inefficient from a broader standpoint. Nevertheless, we
believe the EOp framework can provide the guidelines for public authorities seeking to design
policies focused exclusively on the attainment of equity. This does not preclude the possibility
that a society might, on a broader level, still be trying to achieve the traditional balance
between efficiency and equity in allocating its resources. In the case of health care, for instance,
the relevant policy-makers might devote part of their budget to reducing avoidable mortality,
and another part to equitable access. Our proposal addresses the latter objective only.

4 Conclusion

We have argued that the full capacity to decide over the normative content of the theory of
equality of opportunity, as formulated by Roemer (1998), requires transferring the decision-
making power over its allocation method. In applying the theory, it is not only relevant for
society to establish the legitimacy of inequalities; when the scarcity of resources means that
attaining equality of opportunity is impossible, it is also crucial to decide which types should be
compensated first. In this work, we outlined the conditions under which this concern matters:
namely when public funds are insufficient to compensate for initial differences across types.
In this context, Roemer’s original proposal advocates for a Rawlsian approach that prioritizes
redistribution towards the groups who are the worst off. Our critique is that this approach
fails to consider the capacity of the targeted individuals to benefit from transfers, which is
crucial in most applications but particularly so when applied to health care.

We then present a new allocation method based on the intuitive idea of the minimization
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to an unattainable objective. Through the choice of different metrics, our methodology allows
for the inclusion, with varying importance, of the weight attached to the potentially conflicting
objectives of compensating the types who are worst of and types who can benefit the most. By
doing so, we reintroduce the efficiency-equity trade off, central in most welfarist approaches,
into the EOp set up. The main contribution of this work is, therefore, to extend the framework
of EOp to allow societal control of the application of equality of opportunity. However, we
acknowledge there might be other ethically appealing allocation rules. We hope that our work
contributes to opening the discussion on this topic, which, in our opinion, is a crucial step in
making theory of EOp suitable for applications.

References

[1] Abouna GM. 2008. Organ Shortage Crisis: Problems and Possible Solutions. Transplan-
tation Proceedings. 40(1): 34-38.

[2] Bratti M, Checchi D, De Blasio G. 2008. Does the Expansion of Higher Education Increase
the Equality of Educational Opportunities? Evidence from Italy. Labour. 22(s1): 53-88.

[3] Calo-Blanco A, Villar Notario A. 2009. Education, Utilitarianism and Equal-
ity of Opportunity. Fundación BBVA. Documentos de Trabajo No. 13.
http://www.fbbva.es/TLFU/dat/DT_13_09_education_utilitarism_web.pdf [18
March 2016].

[4] Calsamiglia C. 2009. Decentralizing Equality of Oppurtunity. International Economic Re-
view. 50(1): 273-290.

[5] Dakin H, Devlin N, Feng Y, Rice N, O’Neill P, Parkin D. 2015. The Influence of Cost-
Effectiveness and Other Factors on Nice Decisions. Health Economics. 24(10): 1256-1271.

[6] Devaux, M., 2015. Income-related inequalities and inequities in health care services utilisa-
tion in 18 selected OECD countries. The European Journal of Health Economics. 16(1):.21-
33.

[7] Dolan P, Shaw R, Tsuchiya A, Williams A. 2005. QALY maximisation and people’s pref-
erences: a methodological review of the literature. Health Economics. 14(2): 197-208.

[8] Fleurbaey M, Schokkaert E. 2009. Unfair inequalities in health and health care. Journal
of Health Economics. 28(1): 73-90.

[9] García-Gómez P, Schokkaert E, Van Ourti T, Bago d’Uva T. 2015. Inequity in the Face
of Death. Health Economics. 24(10): 1348-1367.

[10] Green C, Gerard K. 2009. Exploring the social value of health-care interventions: a stated
preference discrete choice experiment. Health Economics. 18(8): 951-976.

[11] Harsanyi JC. 1975. Can the Maximin Principle Serve as a Basis for Morality? A Critique
of John Rawls’s Theory. American Political Science Review. 69(2): 594-606.

19



[12] Herrero C, Villar Notario A. 1994. La asistencia sanitaria como un problema de asig-
nación en presencia de objectivos inalcanzables. In: López i Casasnovas G (ed.) Análisis
económico de la Sanidad. 145-164.

[13] Herrero C, Villar Notario A. 2012. An Equity-based Proposal for the Eval-
uation of Health States. Fundación BBVA. Documentos de Trabajo, No. 15.
http://www.fbbva.es/TLFU/dat/DT_15_2012_web.pdf [18 March 2016].

[14] Iserson KV, Moskop JC. 2007. Triage in Medicine, Part I: Concept, History, and Types.
Annals of Emergency Medicine. 49(3): 275-281.

[15] Lefranc A, Pistolesi N, Trannoy A. 2009. Equality of opportunity and luck: Definitions and
testable conditions, with an application to income in France. Journal of Public Economics.
93(11-12): 1189-1207.

[16] Llavador HG, Roemer JE. 2001. An equal-opportunity approach to the allocation of in-
ternational aid. Journal of Development Economics. 64(1): 147-171.

[17] Moskop JC, Iserson KV. 2007. Triage in Medicine, Part II: Underlying Values and Prin-
ciples. Annals of Emergency Medicine. 49(3): 282-287.

[18] Olsen JA, Richardson J. 2013. Preferences for the Normative Basis of Health Care Priority
Setting: Some Evidence from Two Countries. Health Economics. 22(4): 480-485.

[19] Ooghe E, Schokkaert E, Van de gaer D. 2007. Equality of Opportunity versus Equality of
Opportunity Sets. Social Choice and Welfare. 28(2): 209-230.

[20] Peragine V, Serlenga L. 2008. Higher education and equality of opportunity in Italy. In:
Bishop J, Zheng B.(eds.) Research on Economic Inequality. 16: 67-97.

[21] Persad G, Wertheimer A, Emanuel EJ. 2009. Principles for allocation of scarce medical
interventions. The Lancet. 373(9661): 423-431.

[22] Roemer JE. 1998. Equality of Opportunity. Harvard University Press, Cambridge MA,
London England.

[23] Roemer JE. 2002. Equality of opportunity: A progress report. Social Choice and Welfare.
19(2): 455-471.

[24] Roemer JE. 2012. On Several Approaches to Equality of Opportunity. Economics and
Philosophy. 28(02): 165-200.

[25] Rosa Dias P. 2010. Modelling opportunity in health under partial observability of circum-
stances. Health Economics. 19(3): 252-264.

[26] Schokkaert E. 2015 Equality of Opportunity, A Flexible Framework. Health Economics.
24(10): 1250-1252.

20



[27] Shah KK. 2009. Severity of illness and priority setting in healthcare: A review of the
literature. Health Policy. 93(2-3): 77-84.

[28] Thomson W. 2003 Axiomatic and game-theoretic analysis of bankruptcy and taxation
problems: a survey. Mathematical Social Sciences. 45(3): 249-297.

[29] Trannoy A, Tubeuf S, Jusot F, Devaux M. 2010. Inequality of opportunities in health in
France: a first pass. Health Economics. 19(8): 921-938.

[30] Veatch RM, Ross LF. 2015. Transplantation Ethics. Georgetown University Press. Wash-
ington, DC.

[31] Wagstaff A, Kanbur R. 2015. Inequality of Opportunity: The New Motherhood and Apple
Pie?. Health Economics. 24(10): 1243-1247.

[32] Williams A, Cookson R. 2000. Equity in health. In: Culyer AJ, Newhouse JP. (eds.)
Handbook of Health Economics. 1(B): 1863-1910.

[33] Wilson ECF, Peacock SJ, Ruta D. 2009. Priority setting in practice: what is the best way
to compare costs and benefits?. Health Economics. 18(4): 467-478.

[34] WMA General Assembly(57th). 2006. WMA Statement on Medical Ethics in the Event of
Disasters. http://www.wma.net/en/30publications/10policies/d7/index.html.pdf?print-
media-type&footer-right=[page]/[toPage]. [18 March 2016].

[35] WMA General Assembly(63rd). 2012. WMA Statement on Organ and Tissue
Donation. http://www.wma.net/en/30publications/10policies/o3/index.html.pdf?print-
media-type&footer-right=[page]/[toPage]. [18 March 2016].

21


