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This paper discusses some problems associated with the concept of Pareto efficiency: first of all, the 
difficulties of defining what is a Pareto improvement and a Pareto optimum in social sciences (and 
economics in particular), and secondly, the relation between Pareto efficiency and equity of distribu-
tions of resources. 
In particular, we want to point out some ambiguities and contradictions of the concept of Pareto 
efficiency, which makes it hardly usable in real-world social contexts. When qualitative variables 
are involved, there are situations in which there is no straightforward way of deciding a preferable 
optimum within the Pareto set, other than taking each individual’s preference and choice into ac-
count when establishing what is and what is not an improvement (which is in many cases impossi-
ble) or having a ruling authority to establish that (which is undesirable). 
With this concept, we seem to be caught between the subjectivity of personal preference and the arbi-
trariness of dictatorship. 
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A system of resource allocation is Pareto-inefficient as long as there are possible 
adjustments to it that make at least one individual better off while not making anybody 
else worse off. Usually, there are many possible Pareto improvements, which raises the 
question of what to choose (and on what grounds). When there are no more improve-
ments to be made (meaning than any change in the distribution of resources would 
make at least one person worse off), the system is said to be Pareto optimal. 

A trivial example of a Pareto inefficient allocation is one that does not use all the 
resources available. When there is more to be offered to the participants (either all or 
just some of them), improvements can be made until the ‘stock’ is emptied. But as the 
majority of allocations involve scarce resources, the real problem is distributional: it in-
volves deciding how to distribute a fixed amount of resources (how to divide the pie). 
This, in turn, raises the question of what criteria we use to determine a given distribution 
of resources.  

Pareto efficiency requires only that, compared with the initial allocation of re-
sources, the modifications make at least one individual better off without harming any-
body. 

Determining the Pareto set is simple when there are only quantitative parameters 
to be taken into account: the problem is solved by solving a set of equations. Each equa-
tion illustrates a relation of interdependence of two or more parameters. In engineering, 
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for instance, drawing the Pareto frontier is part of product design. By considering only 
the potentially optimal solutions, the designer restricts the range of possible designs to a 
limited set, instead of taking into account the full range of all parameters. 

Economics, on the other hand, operates with quantitative as well as qualitative pa-
rameters. Individual preferences cannot be considered purely quantitative variables, and 
collective preferences even less so. Moreover, getting from individual to collective pref-
erences is problematic in many cases. Individual and collective utilities fall in the same 
category: any naïve utilitarian attempt to treat them as purely quantitative variables will 
break down in the face of their fundamentally subjective character and irreducible quali-
tative features.  

Condorcet's 'paradox of voting' illustrates this situation: suppose we have a group 
which has to take collective decisions using majority rule. For the sake of simplicity, it 
has only 3 members. The ordering of preferences is the following: 

X: a preferred to b, b preferred to c, 
Y: c preferred to a, a preferred to b, 
Z: b preferred to c, c preferred to a. 

This means that: 
X and Y prefer a to b, 
X and Z prefer b to c, 
Z and Y prefer c to a. 

Therefore, there is a majority which prefers a to b and b to c, but this does not 
imply a preference of a over c (non-transitivity). When trying to aggregate preferences by 
majority rule, we get from individual preferences that are consistent and transitive to col-
lective preferences that are no longer transitive. 

Moreover, if we take into account ordinal utilities, we can compare different utili-
ties of the same individual and obtain a hierarchy. But we cannot aggregate utilities of 
different individuals, since we do not know exactly what 'I value A over B' and 'you 
value A over B' means. There is no absolute point of comparison or common scale of 
evaluation. The order of preference is, by itself, not sufficient in order to aggregate utili-
ties consistently. 

On the other hand, cardinal utilities can, in principle, be used to compare utilities 
trans-individually. However, in order to treat economic variables as cardinal, most of the 
time we adopt simplifying assumptions. Even when we are talking about monetary value 
- a seemingly undisputed cardinal variable - there are still ordinal features that cannot be 
quantified. The marginal utility of different types of benefits (including money) decreases 
as the available quantity increases. This relation of indirect proportionality can only be 
described in ordinal terms: we can compare and order preferences, without being able to 
allocate clearly specified values to each. 
* 

At individual level, the stability of preferences seems to be an essential assump-
tion of a broad explanatory model of economic behavior. For Gary Becker, it is one of 
the three characteristic features of the ‘economic approach’ to decision and action. The 
other two are ‘maximizing behavior’ (consistently choosing the options which maximize 
utility) and ‘market equilibrium’. 
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Apart from stability of preferences, James G. March lists other commonly used 
assumptions: 

1 Preferences are absolute. The individual takes his own preferences 
for granted, as given, without questioning their relevance or ‘rationality’. 

2 Preferences are relevant (decisions are consistent with preferences). 
3 Preferences are consistent and transitive. Inconsistency of individual 

preferences can be explained as imperfect information (the person has not ana-
lysed his/her own preferences well enough). 

4 Preferences are well-defined. The individual can specify a straight-
forward and quantifiable relation between outcomes of his actions and prefer-
ences. 

5 Preferences are exogenous. They determine decisions, but are not af-
fected in turn by these decisions. 
Most of these assumptions are systematically contradicted by real-life behavior of 

economic agents: they do not treat their preferences as stable, well-defined and exoge-
nous. Individuals ‘manage’ their preferences imperfectly: they have a role in creating or 
modifying them, but at the same time they confound them,  might try to avoid or sup-
press them or simply ignore them. The inconsistency or intransitivity of individual pref-
erences cannot always be explained as lack of sufficient information. Lastly, decisions are 
not always consistent with preferences – which questions the assumption that we ‘reveal’ 
our preferences through our decisions and actions. The modification of preferences can 
be explained on the basis of psychological or sociological variables, technological devel-
opment, or as accumulation of ‘human capital’ (for instance, taking part in a wine tasting 
course can modify the hierarchy of preferences, because the individual had become 
more efficient in generating utility out of this activity). 

What is the standpoint for determining Pareto efficiency at collective level? The 
most sensible answer here is: the aggregation of individual evaluations regarding the ad-
vantages or disadvantages of each individual affected by a certain reallocation. In other 
words, the aggregation of individual orderings of preferences. But once we adopt this 
view, we are forced to recognize that there is no straightforward way of determining 
how Pareto efficiency may be brought about. There is no objective standpoint for judg-
ing what is an individual gain or loss, or what means that we (as a group) are better or 
worse off. This stems from the basic fact that preferences and utilities of different indi-
viduals cannot be compared in any straightforward way, since they value differently the 
same benefit or gain. There is no common ‘objective’ denominator of preferences and 
utilities; therefore, there is no trans-individual authority that can determine (or rather 
calculate) orderings of preferences. 

On the other hand, there is no guarantee that such an aggregation of individual 
preferences will yield a consistent result, that can be used to determine the set of Pareto 
optimal point. Kenneth Arrow’s general possibility theorem (sometimes called Arrow’s 
paradox) aims to demonstrate that, under certain (plausible) conditions of aggregation, 
there is no social choice function (SCF) that can aggregate the individual hierarchies of 
preferences into a social hierarchy.  
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The conditions imposed on SCF are the following: 
1. non-dictatorship: SCF should not take into account the ordering of 

preferences of only one individual, ignoring the others, 

2. unrestricted domain: SCF must take into account all possible sets of in-

dividual orderings of preferences and must be able to rank all possi-

ble choices to one another, 

3. independence of irrelevant alternatives: the social ordering of alternatives x 

and y for two individuals A and B is solely a function of individual 

orderings of preferences of A and B, and does not take into account 

orderings of irrelevant alternatives (for instance x and z), 

4. non-imposition: any possible SCF is obtained on the basis of one set of 

individual preference orderings, 

5. monotonicity: if an individual prefers x to y and all the other individuals 

either prefer x to y or are indifferent between the two, then the SCF 

should also express a preference of x over y. 

Arrow’s theorem states that, for situations with at least two participants and three 
options, it is impossible to define a SCF which respects all five conditions. In particular, 
it can be shown that a SCF complying with conditions 1, 2, 3 and 5 will have at least one 
preference ordering determined by a dictator. 

Of course, the relevance of this result depends on accepting the five requirements 
imposed on the social aggregation of preferences. A lot of work has been devoted to ad-
justing or restating these conditions, in order to eliminate the paradox. However, the in-
tuitive strength of the initial five conditions cannot be denied: they seem to embody 
common assumptions regarding the way in which we aggregate our preferences ration-
ally. 

Although economics uses frequently qualitative variables that can hardly be subjected 
to a fully quantitative treatment, the concept of Pareto efficiency is traditionally linked to 
markets, competition and equilibrium. According to the first theorem of welfare eco-
nomics, a free competitive market will produce, under certain conditions, Pareto-
efficient distributions. In other words, in conditions of Walrasian equilibrium, the invisi-
ble hand will produce Pareto-efficient distributions most of the time. If true, this would 
certainly be a strong reason in favor of market non-intervention. Kenneth Arrow and 
Gerard Debreu offered a mathematical demonstration of the theorem. However, it is 
based on some simplifying assumptions: 

1 markets are perfectly competitive (no monopolies, oligopolies or 

other forms of coordination which distort the competition), 

2 all possible goods are represented on the market, 

3 transaction costs are negligible. 

The use of simplifying assumptions is notoriously tricky: in the best case, they 
embody fundamental features of the analyzed phenomena, and leave out non-essential 
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features, whose presence or absence does not change the nature of the phenomenon it-
self. But there is no guarantee that certain assumptions will not leave out essential pa-
rameters. And if they do, then the application of results obtained on the basis of those 
assumptions to facts is problematic. It might well be the case here. Can we assume that 
there are real-world economic systems that can be described accurately using the simpli-
fying model of a perfectly competitive market? 

Perfect competition implies perfect and complete information, homogeneity 
(goods and services can be substituted for one another), independence (all market par-
ticipants act independently), equal access to resources and technologies. It also requires 
assumptions regarding the rationality of agents: they analyze objectively, on the basis of 
perfect and complete information, all possible decisions and choose the one that maxi-
mizes utility. Social systems with a large number of agents do not come even near to re-
specting any of these criteria. 

According to the second theorem of welfare economics, the best way to make an 
efficient distribution of resources sustainable is to subject it to market mechanisms. No 
central planning is better than the action of the invisible hand in preserving the Pareto 
efficiency of a certain distribution. There are two problems associated with this ap-
proach. 

One of them is that it relies on simplifying assumptions about perfect competi-
tion even more than the first theorem. There is no guarantee that the efficiency will be 
preserved as long as there are even minor distortions. The second is that it completely 
ignores the way the distribution of resources was made. It just takes it for granted. If the 
government is the authority which makes all initial distributions, does it have the neces-
sary (perfect and complete) knowledge about consumers’ preferences and production 
processes? 

If the government simply tries to distribute resources as the market would do, try-
ing to balance supply and demand, why not let the market take over from the very be-
ginning? What is the point of having a ruling authority at all? This would only appear 
justified in order to correct significant imbalances or distortions on the market – that is, 
implicitly recognizing that the simplifying assumption about the market equilibrium is 
false. On the other hand, if the government makes the distribution according to specific 
policy goals – in other words, it redistributes resources outside the market mechanism – 
the problem is where to draw the borderline of government intervention. 
However, even if we assumed that – in a significant number of cases – equilibrium leads 
to Pareto-efficiency, or that market equilibrium preserves and reinforces the Pareto effi-
ciency, this actually tells us very little. 

First of all, it does not allow us to specify commonly accepted criteria for choos-
ing between many possible Pareto-efficient distributions. If I decide to share a cake with 
two other persons and each gets a third, this is Pareto-efficient. But if they decide to 
share the cake between themselves and leave me out of it, this is also a Pareto-efficient 
distribution. Is there a way of deciding which allocation is better? As long as I am strictly 
interested in Pareto efficiency and leave equity out of the equation, there is no common 
criterion for choosing a point of optimum among the Pareto frontier. From a purely 
technical perspective, all allocations are efficient and there is no criterion for choosing 
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an optimum. Of course I can still hope that, through negotiation or persuasion, the par-
ticipants will decide to go for the more equitable distribution (a third for each). But this 
solution is not taken for granted. 

Suppose John and Peter work for the same company but have radically different 
levels of income – the first makes $100000 a year while the second makes only $30000 a 
year. Peter considers that, given his level of responsibility and complexity of tasks, he is 
underpaid. In other words, he questions the equity of salary distribution. But it doesn’t 
mean that the distribution is Pareto inefficient: any change in the current distribution 
would surely make somebody worse off. There is no link between the Pareto efficiency 
and equity of one given distribution of resources. Actually, Pareto efficiency protects the 
status quo, as any modification to an existing distribution, in order to include new-
comers, would imply a reduction in the current share of resources.  

Who decides who is better or worse off? What is the criterion or ruling authority 
to determine this? 

At first glance, it seems unproblematic: the more you get, the better off you are. 
The more they take away from you, the more they harm you. It should be obvious for 
anybody, given that we only have to compare numbers and quantities. But many indi-
vidual decisions imply qualitative variables. Usually we try to convert qualitative variables 
into quantitative variables, on the basis of simplifying assumptions. This is what we do 
when assuming that, faced with the same set of alternatives, equally informed and 
equally capable individuals will generally take the same decision. Game theory relies 
heavily on this sort of ‘quantification’. But this conversion does not always work and, 
even when it does, it is just on the basis of assumptions (regarding the homogeneity of 
preferences and utilities in different individuals). Assumptions are hypotheses and, as 
such, they are fallible. 

Let’s go back to John and Peter. They might have different levels of income, but 
they share a hobby: skiing. They both like to take at least a few days off to go skiing each 
winter. Now let’s suppose each of them is offered a salary raise of $1000. Clearly there is 
a difference in the way they value the additional money: for John it might not change 
anything, since he already has a level of income that allows him to pursue his hobby in 
style. However, for Peter the salary raise might mean the possibility of taking the much 
desired ski trip, a possibility which was previously unavailable for financial reasons. In 
other words, the marginal value of the $1000 raise is significantly different for John and 
Peter. 

Let’s take one more step. Suppose somebody raises the question of redistributing 
the additional money, in order to offer an incentive to employees with lower levels of 
income. What would be a Pareto efficient redistribution? If John finally got only $500 
and Peter got $1500, would the first feel worse off because he lost half of the raise? Or 
would it be too small a sum to bother about losing it? Or would he feel that the ‘good 
deed’ is well worth the $500 he gives away, that the moral satisfaction he gets from con-
tributing to a more equitable distribution of salary surpasses his personal financial loss? 

Obviously, these are questions only John is in a position to answer. He is the only 
authority to decide what would be an improvement or not in his case. 
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Secondly, Pareto efficiency does not necessarily lead to socially desirable alloca-
tions. There is no guarantee that the Pareto distributions will be equitable. An oligopoly 
can be Pareto efficient, just as a competitive market can be. Amartya Sen developed this 
criticism, stating (plausible) conditions under which systems of social choice will gener-
ate, most of the time, Pareto efficient but inequitable allocations. 

Lastly, Pareto efficiency does not take into account the origin of resources or cer-
tain rights or entitlements associated with it, but only the present distribution of these 
resources. This preference for the status quo does not mean that the initial distribution 
of resources is not important. It only means that, for purposes of efficiency, it is irrele-
vant and should be considered as it is. This has two undesirable consequences. First, any 
inequity in the initial distribution will be preserved and perpetuated by an efficient mar-
ket. Second, Pareto efficiency is unable to help us distribute resources that nobody has 
produced, such as land or newly discovered (natural) resources. 
 

The concepts of Pareto efficiency and Pareto optimum are marked by an ambiguity 
which weakens their applicability to real-life social contexts. The first difficulty concerns 
the specification of the Pareto set, in dominantly qualitative contexts. Attempts to turn 
qualitative into quantitative variables are based on simplifying assumptions whose le-
gitimacy is questionable. The second difficulty regards the possibility of specifying a cri-
terion to choose a 'preferable' point of optimum among the Pareto set. The third one 
concerns the social consequences and ethical implications of this ambiguity: socially un-
desirable allocations and ignorance of rights/entitlements over resources or their origin. 

Consequently, their relevance and use of these concepts is restricted to clearly 
specified domains based on quantitative (or quantifiable) parameters. The attempt to ap-
ply them to dominantly qualitative socio-economic variables can lead to counter-intuitive 
or inconsistent results. 
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