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Abstract: Need-based justice is an important principle within the framework of a plu-

ralistic theory of justice. How can it be measured? Using the example of a measure of 

justice proposed by Jasso, a number of desiderata will be established that a measure of 

need-based justice has to comply with. The gaps that Jasso’s measure shows in this re-

gard will be closed through an extension of her measure. The resulting measure of need-

based justice can be understood as a measure of avoidable undersupply. 
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1  Introduction 

The goal of measuring need-based justice is to make precise statements about how just a 

distribution of goods within a group is regarding the individual needs of the group’s 

members. In the case of a single individual, the corresponding question is how just his 

endowment is with regard to his need. Underlying this is the notion that one and the 

same endowment of a good can be just or unjust to varying degrees. If, for example, an 

individual has an endowment of 100 units, but has a need of 101 units, then from the 

perspective of need-based justice this case is generally evaluated differently from a case 

wherein an individual with the same endowment has a need of 200 units, for in the sec-

ond case the individual is more strongly undersupplied than in the first case. 

In the development and discussion of measures of need-based justice I follow an axio-

matic approach, as it is known in measuring poverty (see e.g. Sen 1976, Seidl 1988, 

Kockläuner 2012). That is, a measure of need-based justice will be justified on the basis 

of axioms (or desiderata). 

The starting point for the following considerations are the justice measures formulated 

by Jasso (Section 2). I follow her approach by first turning to the question of whether 

and how need-based justice can be measured on the level of single individual (see espe-

cially Jasso 1978). The main part of the paper at hand is devoted to this question (Sec-

tion 3). In later works, Jasso extended her considerations to groups, and from the indi-

vidual evaluation she derived a justice evaluation for a group of individuals (so-called 

aggregated evaluations) (see especially Jasso 1999). At the end of the paper there will 

be an outlook in this direction (Section 4). 

What distinguishes needs from attitudes such as desires and wishes is its intersubjective 

nature. For something to become a need, its necessity has to be acknowledged by others. 

In this paper I will put the following definition to use:
1
 

Definition 1 (Need) The need ng∈ℝ+
 of an individual g is to be understood as an 

acknowledged need, i.e. as the result of a generally accepted procedure of need 

acknowledgement for which there is a consensus that the available endowment eg∈ℝ0
+
 

of an individual g should be at least as large as his need ng, and for which individual 

features influence the level of need eg. 

An acknowledgement procedure can involve the agreement upon a catalogue of need-

generating features m1, m2, …, mm∈ℝ+
 (such as the existence of a disability (categorial-

ly coded) or its degree (continuously coded)) completed by a weighting scheme a1, a2 

…, am∈ℝ+
 that determines to which extent these features shall be taken into account 

                                                           
1
 More comprehensive explanations of the concept of need can be found for example in Bauer 2017, 

Maslow 1943, Miller 1999. 
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when determining need. Then the acknowledged need of an individual g can be deter-

mined according to the function ng := a1 m1,g + a2 m2,g + … + am mm,g. Typically, such 

acknowledgement procedures have certain objectives. For instance, needs are acknowl-

edged whose fulfilment enable an individual’s survival, a decent life, or taking part in 

social life.
2
 In the following, I will assume that such an acknowledgement procedure has 

already taken place, and in this sense I consider needs as exogenously given variables. 

For reasons of readability, I will often speak of justice in the following when in fact I 

mean need-based justice. Thereby I dispense with cumbersome formulations such as 

“just from the perspective of need-based justice” or “unjust concerning needs”. If an-

other or general concept of justice is meant, then this will be stated explicitly. This shall 

not mean that I assign a higher status to the principle of need-based justice as compared 

to other principles of justice, or that I intend to equate need-based justice with justice. I 

follow Konow and Schwettmann (2016) in that justice in a general sense results from 

the interplay of different justice principles, one of which is need-based justice (Konow 

2001, 2003). That this principle is often given a special role, especially in cases in 

which the endowment of an individual is smaller than his need, is shown in empirical 

studies, for example in Frohlich et al. (1987), Frohlich and Oppenheimer (1992), or 

Traub et al. (2005). 

2  Jasso’s Measures of Justice 

Starting in 1978, Jasso recommended justice measures for both the individual and ag-

gregated levels, and in extensive publications these have been normatively and theoreti-

cally examined and substantiated (see e.g. Jasso 1978, 1980, 1983, 1988, 1990, 1996, 

1999, Jasso und Wegener 1997) as well as empirically applied (see e.g. Jasso 1978, 

1996, 2006, 2007, Jasso and Webster 1999, Jasso und Resh 2002, Jasso und Meyersson 

Milgrom 2008).
3
 For an individual g, justice evaluations comply with the following 

function (Jasso 1978: 1417): 

Jassog�ag, cg�	≔ ln�ag

cg

� . 

ag describes the actual endowment of the individual g, and cg describes a comparative 

value acknowledged as just. According to Jasso, there is perfect justice if these values 

                                                           
2
 See, e.g., Schramme and Siebel 2017: “Claims of need are often expressed in the following, general 

way: A needs X in order to φ. ‘A’ is usually regarded to refer to persons, especially in the context of so-

cial justice. ‘X’ designates the object of a need, this can be a material resource, but also other goods, such 

as personal relationships. ‘φ’ can stand for individual actions, aims, achievements, etc. […] Within the 

debate on needs-based justice, the first aim is then to identify the basic goal at which instrumental needs 

aim. For instance, such a theory might basically aim at providing for agency (Schuppert 2013), a normal 

range of opportunities (Daniels 1981), a normal course of life (Braybrooke 1987), or ‘leverage’, meaning 

the capacity to acquire additional goods (Sher 2014).” 
3
 A good introduction to the work of Jasso may be found in Liebig 1997: 131-141. 
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match and the function value is 0. If the actual value is smaller than what is regarded as 

just, the individual is said to be unjustly undersupplied and the function value is nega-

tive. If the actual value is larger than what is regarded as just, the individual is unjustly 

oversupplied and the function value is positive. The logarithm leads to non-linear 

growth of (in)justice: if in the case of undersupply there is a large difference between 

the endowment and the comparative value, then a small change in one of these variables 

has a larger influence on the justice evaluation than when the variables are close to one 

another, or even when the individual is oversupplied. Therefore, an undersupply is eval-

uated to be more unjust than a corresponding oversupply. 

As an aggregated measure for a group of individuals G, Jasso proposes the arithmetic 

mean of the individual justice evaluations (Jasso 1999: 144): 

J1 ≔ 
1|G|	 ln�ag

cg

�
g∈G

.	
But she also identifies a significant problem: this measure displays perfect justice when 

one subgroup is undersupplied and another oversupplied and the individual evaluations 

are cancelled out to 0. She therefore introduces the arithmetic mean of the absolute val-

ues of the individual justice evaluations (Jasso 1999: 144): 

J2 ≔ 
1|G|	 
ln�ag

cg

�

g∈G

.	
This measure takes the value 0 only if all individuals are perfectly just endowed. But 

other problems arise in a different area. This measure cannot differentiate between a 

group in which all individuals are undersupplied and one in which all individuals are 

oversupplied. Thus, it has the same function value for fundamentally different societies. 

Jasso offers no further development and instead confines herself to deriving assertions 

from a combination of the two measures J1 and J2. If, e.g., J1 is smaller than 0 and the 

absolute values of J1 and J2 are equal, then all group members are unjustly undersup-

plied. 

3  Measures of Need-based Justice 

Jasso does not put any restrictions on cg. In her empirical studies, she assumes that the 

comparative value recognized as just results from individual features such as age, edu-

cation or work experience. Thus, her measures seem to be good candidates for measur-

ing need-based justice. As the just comparative value the (acknowledged) need of an 

individual will be used, which is determined by the individual features that generate 

need, such as a disability. If the endowment of an individual is as large as his need, then 

this may be taken as just regarding his needs. If, on the other hand, endowment and 
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need differ from one another, then difficulties arise that are connected to the fact that, 

with the use of Jasso’s measure as a measure of need-based justice, such differences are 

in any case unjust. In order to be able to picture these difficulties more easily, I distin-

guish between need satisfaction and need-based justice. The following definition serves 

to speak more neutrally about need satisfaction: 

Definition 2 (Measure of Need Satisfaction Sg) For an individual g with an endow-

ment eg and a need ng a measure of need satisfaction Sg is given by a mapping  

Sg: (ng, eg) → ℝ	
satisfying the following requirements: 

- There exists one and only one function value sexact, so that for all g the following 

holds: Sg = sexact if and only if eg = ng. 

- Sg > sexact if and only if eg > ng, and  Sg < sexact if and only if eg < ng.
4
 From here 

on, I use the following terminology: g is over-satisfied if and only if Sg > sexact. 

g's need is satisfied if and only if Sg ≥ sexact. g is under-satisfied or g’s need is 

not satisfied if and only if Sg < sexact. 

- Sg is strictly monotonically increasing in eg and strictly monotonically decreas-

ing in ng. If Sg grows, then I speak of the satisfaction situation of g improving; if 

Sg shrinks, then I speak of the satisfaction situation of g deteriorating. 

- Sg does not have a maximum, since the satisfaction situation always continues to 

improve with increasing endowment eg.  

- Sg does not have a minimum, since the satisfaction situation deteriorates not on-

ly due to a shrinking endowment eg (which would suggest a minimum if eg = 0) 

but also due to need ng growing with constant endowment. 

Simple examples for measures that fulfil these requirements are the ratio eg/ng or the 

difference eg - ng. 

In line with this definition, one difficulty with the usage of Jasso’s measure as a meas-

ure of need-based justice may be described in the following way. The concept of 

acknowledged need was connected to the requirement that the endowment of an indi-

vidual should be at least as high as his need, or, in other words, that the individual’s 

need should be satisfied. But this does not justify regarding cases of over-satisfaction as 

unjust with respect to needs. It would be especially implausible to regard cases in which 

                                                           
4
 Alternatively, it may also be required that Sg > sexact if and only if eg < ng, and Sg < sexact if and only if eg 

> ng. This can be the more plausible way depending on the choice of the codomain of the measure of 

need-based justice (see below). With such a choice, further considerations and requirements have to be 

adjusted accordingly. 
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all individuals are over-satisfied as unjust. In order to prevent misunderstandings, it 

should be stressed that the question here is not of evaluating overall justice. I think that 

over-satisfaction can in certain cases induce injustice, for instance, if an under-satisfied 

individual exists alongside an over-satisfied individual. However, I do not consider this 

unjust for the over-satisfied individual, only for the under-satisfied individual. Hence, I 

will situate the injustice accordingly and in this way integrate it into the overall evalua-

tion. 

In order to capture these considerations in a first desideratum, for an individual g we 

define an individual measure of need-based justice Jg by a mapping  

Jg: (.) → ℝ .	
The arguments for this mapping will be discussed below. The claim is that exactly one 

function value jexact exists so that for every g it holds that if Sg = sexact then Jg = jexact. In 

the case of Jasso’s measure, jexact = 0. In order to retain the relation to Jasso’s measure, I 

assume that Jg < jexact if and only if Sg < sexact.
5
 Then the first desideratum reads as fol-

lows: 

Desideratum 1 (Maximum) In the case of an individual g’s need satisfaction, i.e. in the 

case of Sg ≥ sexact, then Jg = jexact. jexact is thus the maximum of Jg. 

The conflict between Jasso’s justice measure and the requirement for a maximum is 

easily resolved: we set her measure for Sg ≥ sexact to 0. 

Yet, even in the case of under-satisfaction, I see a difficulty connected to the fact that 

Jasso’s measure is purely noncomparative because it takes into account only the en-

dowment and need of the given individual.
6
 

If need-based justice were noncomparatively measured solely on the basis of the en-

dowment and need of an individual, then this must also be possible for a completely 

isolated individual, such as a lonely castaway. Let us assume that the endowment of a 

castaway is 10 units and his need is 100 units. On this basis, the castaway is determined 

to be under-satisfied. In everyday usage, it is permitted to say that his endowment is not 

need-based in the sense of being not in line with demands. But here conceptual caution 

is required. If nothing more is to be expressed than that the castaways endowment does 

not satisfy his need, then this is unproblematic. This, however, would be a statement 

about the satisfaction situation, not a judgement of justice. As a justice judgement, the 

statement proves to be problematic. Let us assume that the situation of the castaway 

could not be avoided, being thrown into the unfortunate situation due to a chain of inev-

itabilities. In such a case of unavoidable under-satisfaction, I find it difficult to speak of 

                                                           
5
 Analogous to measures of need-satisfaction, it would be more plausible in certain cases to require that Jg 

> jexact if and only if Sg < sexact and adjust further considerations accordingly. 
6
 For the distinction between comparative and noncomparative measures, see esp. Feinberg 1974. 
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justice or injustice. My impression is rather that one would be committing a categorical 

error. Neither unavoidable under-satisfaction nor unavoidable over-satisfaction can be 

designated as just or unjust. This also holds true in the more general case, namely if it 

cannot be ruled out that the situation has no alternative. In my view, only knowledge of 

viable alternatives permits a judgement of justice. 

Here too is the deeper reason for why, in the following case, I would consider the situa-

tion of the castaway g unjust.  Let us assume the individual g is not stranded alone on an 

island, but as a member of a small group G, to which individual h also belongs: 

(S1) Both group members have a need of 100 units. g has an endowment of 10 units and 

is therefore extremely under-satisfied. h has an endowment of 190 units and is therefore 

significantly over-satisfied. 

From a perspective of justice that follows from equality, g’s situation must be consid-

ered unjust. From the perspective of need-based justice, however, equality is neither a 

central nor by any means exclusive reference point, for then the judgement of justice 

would be decoupled from the satisfaction situation of the individual concerned: cases of 

extreme under-satisfaction as well as cases of extreme over-satisfaction would have to 

be considered equally (un)just insofar as all group members are equally well or poorly 

satisfied. From the perspective of need-based justice, I think the deciding reason for 

judging g’s situation as unjust lies in the fact that g’s need is not satisfied but could be 

satisfied along with h’s need.
7
 The combination of these two factors makes the situation 

for g in scenario 1 unjust. 

Crucial is not that g’s need could be satisfied but that his satisfaction situation could be 

improved. For even in the following scenario I regard g's situation as unjust: 

(S2) Both group members once again have a need of 100 units. g has an endowment of 

10 units. h, however, does not have an endowment of 190 units, but only of 80. 

Even though in scenario 2 there is no explicit opportunity, as in scenario 1, to satisfy g's 

need, I am still of the opinion that g’s situation is unjust. Again, this is clear from the 

perspective of equality. But from the perspective of need-based justice it is crucial that 

there is the opportunity to improve the satisfaction situation of g. That g is under-

satisfied and that this opportunity exists makes g’s situation unjust. Since the case of a 

situation in which need-satisfaction is possible is a special case of a situation in which 

                                                           
7
 At this point, it is worthwhile to point out that acknowledged needs entail a willingness for transfers. We 

would certainly have to attest for, if not a definitional, then at least a performative contradiction if society 

acknowledges that certain needs should be fulfilled but there is no corresponding minimum obligation of 

solidarity to contribute to that fulfilment, at least in certain cases and to certain extents. To this regard, 

there are strong similarities to the violation of reasonable expectation, such as discussed in Schramme 

(2006) under the heading “Formale Gerechtigkeit” (“Formal Justice”). 
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stronger need-satisfaction is possible, the reasoning for the injustice in scenario 1 can be 

subsumed under the reasoning in scenario 2. 

The opportunity in this situation is not to be understood as a hypothetical possibility, but 

as a viable opportunity. For an isolated individual such as the lonely castaway, any arbi-

trarily large endowment could be hypothetically assumed. But usually such alternatives 

are not viable. The crucial difference between an isolated individual and an individual 

who is part of a group is that viable alternatives for actual satisfaction situations can be 

clearly defined for a group member: 

Definition 3 (Opportunity for Improvement) The total endowment of a group G is 

given by EG ≔ ∑g∈G eg. The viable endowments e′g of a group member g∈G are such 

that 0 ≤ e′g ≤ EG. The viable satisfaction situations s′g of a group member g∈G are such 

that 0 ≤ s′g ≤ Sg(ng, EG). I am speaking about the opportunity to improve the satisfaction 

situation of g if and only if an s′g exists so that Sg(ng, eg) < s′g. If the endowment of a 

subgroup of G\{g} increases / decreases, I speak of an increasing / decreasing oppor-

tunity to improve the satisfaction situation of g.
8
 

If the opportunity to improve the satisfaction situation of an under-satisfied group 

member g increases, g’s situation becomes more unjust. This happens in the following 

scenario in which the endowment for h has grown significantly as compared to scenar-

io 1. 

(S3) Both group members once again have a need of 100 units. g again has an endow-

ment of 10 units. h, however, does not have 190 units, but 990. 

With growing endowment, h would feel it less and less if a transfer to g’s benefit were 

made. It is therefore more unjust for g when such a transfer is withheld. This is the ar-

gument for regarding scenario 1 as more unjust for g than scenario 2. In scenario 2 eve-

ry transfer from h to g would increase the already existing under-satisfaction of h, so 

that the withholding of such a transfer is less unjust for g than in scenario 1. In this 

sense, it is to be regarded as even less unjust for g when a transfer from a less satisfied 

group member is withheld, as is the case in the following scenario: 

(S4) The need of both group members remains unchanged at 100 units. g still has 10 

units. h has only 9 units. 

In order to prevent misunderstandings, it is to be emphasized again that we are merely 

dealing with the situation of g. This is not to be confused with transfer recommenda-

tions. According to all previous considerations, a transfer from h to g would obviously 

                                                           
8
 It is certainly conceivable that further opportunities for improvement are definable and can be accounted 

for. I understand the definition proposed here as a first step in the direction of taking into account viable 

opportunities in the justice evaluation. 
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increase the injustice for h in scenario 4. Moreover, from the point of view of an outside 

social planner, the loss of justice for h should outweigh any possible gain of justice for 

g, so that a corresponding transfer should be rejected. Accordingly, a measure that 

measures the justice of the overall distribution should, in the case of such a transfer, 

show a decrease. This is not in conflict with the statement that g's situation is unjust 

because g is under-satisfied and the opportunity for a larger endowment is viable. For g 

the situation in scenario 4 is less unjust than in all previous scenarios since the better 

satisfaction alternatives for g in scenario 4 would be accompanied by a greater burden 

for h as compared to the previous scenarios. 

The considerations in scenarios 1 to 4 will be summarized in the following desideratum: 

Desideratum 2 (Monotonicity in eh) Given at least two group members g, h∈G. If a 

group member g is under-satisfied and the opportunity to improve his satisfaction situa-

tion exists, then the following applies to an individual measure of need-based justice Jg: 

Jg is strictly monotonically decreasing in eh (if Sg < sexact and ∃s′g: Sg < s′g). 

Without the restricting conditions, only the weakly monotonic statement applies: 

Jg is monotonically decreasing in eh (that is not strictly monotonically increasing 

in eh). 

Desideratum 2 is probably the most important characteristic distinguishing a measure of 

need-based justice from a measure of need satisfaction. It corresponds with the impres-

sion that injustice grows when the rich (over-satisfied) become richer (and poor (under-

satisfied) people exist). Together with Desideratum 1 (maximum), the following is de-

scribed by Desideratum 2: The justice evaluation of the over-satisfied does not change 

when the endowment of the over-satisfied grows. But if under-satisfied people exist, it 

becomes more unjust for them when the endowment of the over-satisfied grows, so that 

the overall justice decreases. 

Here is a last reflection on changing the justice evaluation for g resulting from changes 

in the endowment of h. Consider a scenario in which the endowment of h is reduced to 

0: 

(S5) As before, both group members need 100 units. g still has 10 units. The endow-

ment of h is 0. 

g’s situation in scenario 5 is reminiscent of the case of the lonely castaway because 

there is no opportunity to increase his endowment using the available resources. In con-

trast to the case of a lonely castaway, however, the given alternative is the best possible 

alternative for g. This justifies the statement that, with respect to viable opportunities, 
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the injustice for g in scenario 5 is minimal because his satisfaction situation cannot be 

improved. 

Scenario 5 presents a challenge in light of the question whether g’s situation can be re-

garded as unjust at all. If one follows my reasoning for the injustice for g up until now, 

according to which under-satisfaction is unjust insofar as a satisfaction situation can be 

improved, then this question has to be answered in the negative. But to conclude that g’s 

situation is just would, according to the reasoning already mentioned with regard to the 

lonely castaway, be counterintuitive. One possible way of dealing with this difficulty is 

to leave the weak statement in place, so that in scenario 5 the injustice for g with regard 

to viable opportunities for improvement is minimal, but the under-satisfaction still gen-

erates injustice. In light of my already formulated concerns, considering unavoidable 

under-satisfaction – as seen in scenario 5 – to be unjust, this solution does not strike me 

as convincing. To me it seems more convincing to consistently separate need satisfac-

tion and need-based justice, and to observe need-based justice from the perspective of 

injustice. Measures of need-based justice therefore answer the question of how unjust a 

given satisfaction situation is from the perspective of need-based justice. If an individu-

al is under-satisfied and his satisfaction situation could be improved, then this is unjust, 

but it is not if there is unavoidable under-satisfaction. 

In this sense, measures of need-based justice can be understood as measures of avoida-

ble under-satisfaction. Both in the case of satisfaction meeting need and in the case in 

which the under-satisfaction is unavoidable, no injustice can be prescribed. Whichever 

case is present is recognizable in combination with a measure of need satisfaction. The 

measure proposed below can best be understood in this sense. Since, however, even 

alternative answers to the related questions are possible, I will avoid formulating corre-

sponding definitions or desiderata. Furthermore, it should be taken into consideration 

that the problem only arises in the very special case in which a group member holds the 

entire endowment (of the group), and then only for this particular group member. The 

situation for all other group members is unjust because they are under-satisfied and their 

satisfaction situation can be improved. In the extreme case in which the endowment of 

all group members is 0, I would speak of a categorical mistake again if one tried to 

speak of justice or injustice because the situation for all group members is without an 

alternative. The following considerations are more relevant, and possibly less contro-

versial. 

In the previous scenarios, the injustice for g was based on his satisfaction situation and 

the opportunity of improving this situation. The latter was attributed to the endowment 

of h. In this regard, it was already pointed out that a transfer from h to g is variably bur-

densome depending on the size of h’s endowment. It was possible to restrict this to the 

endowment of h because the same need was assumed for g and h. In the case of varying 

need, however, it would not be enough to consider the endowment of h alone. For in-
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stance, if in scenario 1 h was not to have a need of 100 units, but of 1900, then h would 

not be over-satisfied with an endowment of 190 units but under-satisfied. Neither would 

h be more satisfied than g. If the measurement of the satisfaction situation were based 

on the ratio e/n, then both g and h would be equally under-satisfied. If the measurement 

were based on the difference e - n, h would be even worse off than g. Thus, g’s situation 

would be evaluated differently than in scenario 1. A transfer to the benefit of g would 

burden h even more, in the sense that his already large under-satisfaction would in-

crease, and not, as in scenario 1, that his large over-satisfaction is reduced. The exclu-

sion of a transfer and the related non-viability of a better satisfaction situation would 

therefore be less unjust for g. This consideration can be generalized. The endowment of 

another group member h creates a larger injustice for the under-satisfied group member 

g when h has a smaller need. If the need of the other group member h grows, then the 

injustice for the under-satisfied group member g decreases; if the need of h shrinks, then 

the injustice for an under-satisfied group member g increases: 

Desideratum 3 (Monotonicity in nh) Given at least two group members g, h∈G. If a 

group member g is under-satisfied and the opportunity to improve his satisfaction situa-

tion exists, then the following applies to an individual measure of need-based justice Jg: 

Jg is strictly monotonically increasing in nh (if Sg < sexact and ∃s′g: Sg < s′g). 

Without the restricting conditions only the weakly monotonic statement applies: 

Jg is monotonically increasing in nh (i.e. not strictly monotonically decreasing in 

nh). 

Obviously, a purely noncomparative measure such as Jasso’s satisfies neither Desidera-

tum 2 nor Desideratum 3. Jasso’s measure would evaluate the situation of g in all previ-

ous scenarios to be equally unjust. This seems implausible to me, especially considering 

the quite different opportunities to improve g’s satisfaction situation (whereas in scenar-

io 3, h would, even after a transfer that meets g’s need, still be significantly over-

satisfied, an improvement in g’s satisfaction situation is impossible in scenario 5). Dif-

ferences of this kind cannot be captured in measures whose only influencing variables 

are the endowment and need of the individual for whom a judgement of justice should 

be given. A measure of need-based justice therefore has to take into consideration the 

given satisfaction situation of an individual alongside viable alternatives. Here is the 

comparative element of a measure of need satisfaction located. In the case of an indi-

vidual’s membership in a group, the viable satisfaction alternatives and their resulting 

conclusions for the justice evaluation can be attributed (among other things) to the satis-

faction situation of other group members. In this way, the comparative element can also 

be considered in the comparison of the satisfaction situation of the individual with the 

satisfaction situations of the other group members. 
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Even if Jasso’s measure of justice fails to do this, Jasso points in the right direction. In a 

scenario, in which g is under-satisfied, the justice evaluation should behave according to 

her measure if, ceteris paribus, either g’s endowment or g’s need changes. If, for exam-

ple, g’s endowment in scenario 1 were to grow, then the injustice for g would decrease; 

and if g’s endowment were to decrease, it would be more unjust for g. This can be gen-

eralized: 

Desideratum 4 (Monotonicity in eg) Given at least two group members g, h∈G. If a 

group member g is under-satisfied and the opportunity to improve his satisfaction situa-

tion exists, then the following applies to an individual measure of need-based justice Jg: 

Jg is strictly monotonically increasing in eg (if Sg < sexact and ∃s′g: Sg < s′g). 

Without the restricting conditions only the weak monotonic statement applies: 

Jg is monotonically increasing in eg (i.e. not strictly monotonically decreasing in 

eg). 

Analogously, if the need of g grows, then it is more unjust for g; if g’s need reduces, 

then the injustice decreases for g: 

Desideratum 5 (Monotonicity in ng) Given at least two group members g, h∈G. If a 

group member g is under-satisfied and the opportunity to improve his satisfaction situa-

tion exists, then the following applies to an individual measure of need-based justice Jg: 

Jg is strictly monotonically decreasing in ng (if Sg < sexact and ∃s′g: Sg < s′g). 

Without the restricting conditions only the weak monotonic statement applies: 

Jg is monotonically decreasing in ng (i.e. not strictly monotonically increasing in 

ng). 

Just like Jasso’s measure, a measure of need-based justice should also fulfil the sensitiv-

ity characteristic: 

Desideratum 6 (Sensitivity) Given at least two group members g, h∈G. If a group 

member g is under-satisfied and the opportunity to improve his satisfaction situation 

exists, then the less satisfied g is, the greater is the change of need-based justice Jg with 

each change in need satisfaction Sg. This is given if Jg is a concave function that in-

creases strictly monotonically in Sg, that is, if the first partial derivative from Jg to Sg is 

larger than 0 and the second partial derivative from Jg to Sg is smaller than 0: 

∂Jg/∂Sg > 0 und ∂
2
Jg/∂Sg

2
 < 0 (if Sg < sexact and ∃s′g: Sg < s′g). 
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Finally, in order to rule out that justice is measured in the unit of the considered good 

(e.g. Euros or kilograms) or that the justice evaluation changes with changes in scale 

(e.g. from Euro to Dollar or kilogram to gram), measures of need-based justice have to 

be both unit- and scale-invariant (see Jasso 1978: 1403): 

Desideratum 7 (Scale and Unit Invariance) If two scenarios S1 and S2 are given, and 

if for all group members holds that eg,S2 = a eg,S1 and ng,S2 = a ng,S1, where a∈ℝ+
, then 

Jg,S2 = Jg,S1. Furthermore, Jg is without unit. 

The question now is whether and how Jasso’s measure can be extended to include the 

comparative element without losing the characteristics of her measure that are also de-

sirable for a measure of need-based justice. One way of achieving this lies in a 

weighting. A weighting that is especially plausible results from the following basic idea. 

Measured according to Jasso, the injustice for an under-satisfied group member increas-

es when the satisfaction situation of a better off (especially an over-satisfied) group 

member improves, and the injustice decreases when the satisfaction situation of a less 

satisfied member deteriorates. For a group member g the corresponding weighting func-

tion 

Wg: (e, n) → ℝ�� 

is given by the following arithmetic mean: 

Wg(e, n) ≔ 
1|G|-1	 eh nh⁄

eg ng⁄h∈G\{g}

.	
Here G is the set of group members, e := (e1, …, e|G|) and n := (n1, …, n|G|). With Sh = 

eh/nh the satisfaction situation of a group member h is related to the satisfaction situation 

of g, i.e. Sg = eg/ng. Sh/Sg = (eh/nh)/(eg/ng) is larger than / equal to / smaller than 1 if the 

satisfaction situation of h is better / equally good (bad) / worse than g’s. In order to 

close the definition gap for eg = 0, we define in agreement with Jasso’s measure 

Wg(e, n)|
eg=0

≔ limeg→0 ln(eg/ng) = - inf. Combining this weighting function multiplica-

tively with Jasso’s justice measure ln(eg/ng), the following function results: 

Jg(e, n) ≔ min �0, ln�eg

ng

� ×Wg(e, n)�	
 �	min �0, ln �eg

ng

� × 1|G|-1 	 eh nh⁄
eg ng⁄h∈G\{g}

�	
(the minimum function sets the new measure for Sg ≥ sexact to 0, so that the requirement 

for a maximum is satisfied). This function satisfies the desiderata for a measure of need-

based justice. 
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Proof: 

Desideratum 1 (Maximum): Follows directly from the minimum function. Interestingly, 

Jg not only assumes its maximum if Sg ≥ sexact but also – as discussed – if ∑h∈G\{g} eh = 0 

so that there is no opportunity for the situation of g to improve. 

Desideratum 2 (Monotony in eh): If Sg < sexact and eg > 0, then for eh > 0: 

∂Jg

∂eh

= ln �eg

ng

� × 1|G|-1 × 1 nh⁄
eg eg⁄ . 	

For Sg < sexact the following holds: ln(eg/ng) < 0. For eg > 0 the following holds: 

(1/(|G|-1))×((1/nh)/(eg/ng)) > 0. This means ∂Jg/∂eh < 0. 

Desideratum 3 (Monotony in nh): If Sg < sexact and eg, eh > 0, the following holds: 

∂Jg

∂nh

= ln�eg

ng

�× 1|G|-1× -eh nh
2⁄

eg ng⁄ . 	
For Sg < sexact the following holds: ln(eg/ng) < 0. For eg, eh > 0 the following holds: 

(1/(|G|-1))×((-eh/nh
2
))/(eg/ng)) < 0. This means ∂Jg/∂nh > 0. 

Desideratum 4 (Monotony in eg): If Sg < sexact and ∑h∈G\{g} eh > 0, then 

∂Jg

∂eg

= �ng-	ng×	ln �eg

ng
�

eg
2

�  × 
1|G|-1 	 eh

nhh∈G\{g}

 . 	
For Sg < sexact the following holds: ln(eg/ng) < 0, and therefore (ng-ng×ln(eg/ng))/eg

2
 > 0. 

For ∑h∈G\{g} eh > 0 the following holds: (1/(|G|-1))×∑h∈G\{g} (eh/nh) > 0. This means 

∂Jg/∂eg > 0. 

Desideratum 5 (Monotony in ng): If Sg < sexact and ∑h∈G\{g} eh > 0, then 

∂Jg

∂ng

= �ln �eg

ng
� -1

eg

�  × 
1|G|-1 	 eh

nhh∈G\{g}

 . 	
For Sg < sexact the following holds: ln(eg/ng) < 0 and therefore (ln(eg/ng)-1)/eg < 0. For 

∑h∈G\{g} eh > 0 the following holds: (1/(|G|-1))×∑h∈G\{g} (eh/nh) > 0. This means ∂Jg / ∂ng 

< 0. 
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Desideratum 6 (Sensitivity): Due to the definition of a measure of need satisfaction, we 

can assume without loss of generality that Sg = eg/ng. If Sg < sexact and ∑h∈G\{g} eh > 0, 

then 

∂Jg

∂�eg ng⁄ � =

��
�1-ln �eg

ng
�

�eg

ng
�2 ��

�
 × 

1|G|-1	 eh

nhh∈G\{g}

 . 	
For Sg < sexact the following holds: ln(eg/ng) < 0 and therefore ((1 - ln(eg/ng))/( eg/ng)

2
) > 

0. For ∑h∈G\{g} eh > 0 the following holds: ((1/(|G|-1))×∑h∈G\{g} (eh/nh) > 0. This means 

∂Jg/∂(eg/ng) > 0. 

∂
2
Jg

∂�eg ng⁄ �2
=

��
�2×ln �eg

ng
� -3

�eg

ng
�3 ��

�
 × 

1|G|-1	 eh

nhh∈G\{g}

 . 	
For Sg < sexakt the following holds: ln(eg/ng) < 0 and therefore (2×ln(eg/ng)-3)/(eg/ng)

3
 < 

0. For ∑h∈G\{g} eh > 0 the following holds: (1/(|G|-1))×∑h∈G\{g} (eh/nh) > 0. This means 

∂
2
Jg/∂(eg/ng)

2
 < 0. 

Desideratum 7 (Scale- and Unit-Invariance): Since eg/ng and eh/nh are scale- and unit-

invariant, Jg is also scale- and unit-invariant. 

□ 

The proposed measure of need-based justice belongs to a more general class of 

measures of need-based justice that can be understood as weighted measures of need 

satisfaction: 

Jg: (Sg, Wg) → ℝ. 

In the measure of need-based justice presented, Jasso’s measure takes on the role of a 

measure of need satisfaction. It satisfies the corresponding conditions
9
 and, through the 

                                                           
9
 Proof: 

- Sg = sexact = 0 ↔ eg = ng 

- Sg > sexact = 0 ↔ eg > ng 

- Sg < sexact = 0 ↔ eg < ng 

- ∂Sg/∂eg = 1/eg > 0 für eg > 0 

- ∂Sg/∂ng = -1/ng < 0 

- Sg → inf for eg → inf 

- Sg → -inf for ng → inf 

□ 
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logarithm, possesses the sensitivity characteristic that is inherited by the weighting 

function to the measure of need-based justice. It will be the task of further research to 

investigate this class of measures by comparing corresponding measures with one an-

other. Of special interest here is their aggregation (see below). 

Finally, we will take a look at the scenarios discussed above. It was criticized that, in 

very different scenarios, Jasso’s measure provided identical judgements of justice for g. 

By contrast, the maximum as well as the supplementing monotonic characteristics of a 

measure of need-based justice lead to differing judgements. In the case of the measure 

proposed here, 

Jg(e, n) ≔ min �0, ln �eg

ng

� × 1|G|-1 	 eh nh⁄
eg ng⁄h∈G\{g}

� ,	
we get for ng = nh = 100, eg = 10, eh,S1 = 190, eh,S2 = 80, eh,S3 = 990, eh,S4 = 9, eh,S5 = 0 

(the second index marks the scenario) the following values of the weighting function: 

Wg,3 = (eh,S3/nh) / (eg/ng) = 99 > 

Wg,1 = (eh,S1/nh) / (eg/ng) = 19 > 

Wg,2 = (eh,S2/nh) / (eg/ng) = 8 > 1 > 

Wg,4 = (eh,S4/nh) / (eg/ng) = 0,9 > 

Wg,5 = (eh,S5/nh) / (eg/ng) = 0. 

Since, for ng = 100 and eg = 10, Jasso’s measure ln(eg/ng) takes on the value -1 in all 

scenarios, this leads to the following gradations: 

Jg,S3 = -99 < Jg,S1 = -19 < Jg,S2 = -8 < Jg,S4 = -0,9 < Jg,S5 = 0. 

This means that the injustice for group member g is the largest in that scenario in which 

h is the most over-satisfied. If g takes the entire overall endowment and there is thus no 

opportunity for his satisfaction situation to improve, then no injustice can be estab-

lished.
10

 If the satisfaction situation of h improves, then the injustice for g decreases. It 

was this gradation that was worked out in the discussion on the above scenarios. 

 

 
                                                           
10

 Whoever may not come to terms with the latter feature, may consider the measure 

 

J'g(e, n) ≔ min �0, ln �eg

ng

� ×�1+ � 1|G|-1 	 eh nh⁄
eg ng⁄h∈G\{g}

�� . 	
This measure has basically the same characteristics as Jg, but in cases in which the satisfaction situation of 

g cannot be improved it takes on the value from Jasso's measure, thereby identifies the injustice for g with 

the under-satisfaction of g. 



17 

 

4  Aggregated Measures of Need-based Justice – An Outlook 

An aggregated measure of need-based justice is a measure deriving a justice evaluation 

for an entire group from the evaluations for the single group members. The discussion 

of such measures proves to be very complex because there are many interdependencies 

emerging from the weighting for the under-satisfied group members. If the satisfaction 

situation of any group member changes, then this leads to a change in the justice evalua-

tions of all under-satisfied group members. Especially qualitative changes, such as 

changes in the satisfaction status or rank, call for a multiplicity of case-by-case anal-

yses. This is the object of current research, and for that reason only a brief outlook shall 

be given here that concentrates on the fundamental differences to Jasso's aggregated 

measures. If, following Jasso, one chooses the arithmetic mean of the single evaluations 

in order to come to a measure for a group G, the result reads as follows: 

JG(e, n) ≔ 
1|G|	 Jg

g∈G

	
= 

1|G|	 min �0, ln �eg

ng

� × 1|G|-1 	 eh nh⁄
eg ng⁄h∈G\{g}

� .
g∈G

	
This measure exhibits the following important characteristics. (These can be understood 

as desiderata for aggregated measures of need-based justice; however, due to the choice 

of the arithmetic mean for aggregation, they are given by the desiderata of single evalu-

ations.)
11

 

i) If all of the group members’ needs are satisfied (that is, exactly satisfied or over-

satisfied), then this is not unjust and the function value of JG is 0 (compare this to the 

comment on the concept of acknowledged need above). 

ii) If at least one under-satisfied group member g exists whose satisfaction situation can 

be improved, then this is unjust not only for the under-satisfied individual. Even the 

situation as a whole will be assessed as unjust. The function value of JG is negative. 

iii) If at least one under-satisfied individual g exists and the satisfaction situation of an-

other over-satisfied group member h improves, then the overall justice decreases. 

Proof: 

i) For all g∈G, Jg = 0. Therefore, it also holds that JG = (1/|G|)×∑g∈G Jg = 0. 

ii) For all g∈{k∈G: Sk < sexact}, Jg < 0. For all g∈G\{k∈G: Sk < sexact}, Jg = 0. If at least 

one g∈{k∈G: Sk < sexact} exists, then it holds therefore that JG = (1/|G|)*∑g∈G Jg < 0. 

                                                           
11

 Two further aggregated measures of need-based justice may be found in Siebel 2017 and Traub et al. 

2017. 
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iii) Due to the definition of a measure of need satisfaction, we can assume without loss 

of generality that Sg = eg/ng. For all g∈{k∈G: Sk < sexact}, the following holds: if eh > 0, 

then ∂Jg/∂eh < 0 and ∂Jg/∂nh > 0 and therefore ∂Jg/∂(eh/nh) < 0. For all g∈G\{k∈G: Sk < 

sexact}, ∂Jg/∂(eh/nh) = 0. Therefore, if at least one g∈{k∈G: Sk < sexact} exists, then 

∂JG/∂(eh/nh) < 0. 

□ 

Thus, the difficulties Jasso herself mentioned with her aggregated measures J1 and J2 

do not appear for the given aggregated measure of need-based justice. In contrast to J1, 

over- and under-satisfied individuals cannot cancel each other out. Over-satisfaction 

rather increases injustice if under-satisfied individuals exist. Furthermore, since only 

under-satisfied group members contribute summands unequal to 0 and the satisfied 

group members contribute summands equal to 0, the indistinguishability of under- and 

over-satisfied groups connected to J2 cannot occur.  

5  Summary 

In order to make judgements about the need-based justice of individual’s endowments, 

the satisfaction situation of an individual must be factored in. On the other hand, how-

ever, viable satisfaction alternatives in cases of under-satisfaction have to be considered. 

Starting from the concept of acknowledged need, the need-fulfilling satisfaction situa-

tions are, independently of the degree of need-fulfilment, considered equally just (or not 

unjust). Under-satisfaction is unjust only if there is a viable opportunity to improve the 

satisfaction situation by enlarging the endowment. Such an opportunity exists if the in-

dividual is a member of a group including further members who have endowments that 

can be transferred to the under-satisfied member. The larger the endowment of the other 

group members, the larger the injustice for the under-satisfied member is. This means 

specifically that under-satisfaction is unjust when over-satisfied group members exist, 

and the injustice grows when the satisfaction situation of over-satisfied group members 

improves. 

Purely noncomparative measures of justice, such as Jasso’s, are able to measure the 

quality of the satisfaction situation for a group member. But since they do not take into 

account the satisfaction situations of other individuals and the corresponding alternative 

satisfaction situations of under-satisfied group members, they are not suited as measures 

of need-based justice. They may, however, be extended through weighting functions, so 

that they satisfy the comparative requirements of a measure of need-based justice. 

 

While the considerations in this paper are primarily geared towards working out that 

measures of need-based justice have to account for comparative elements, further re-
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search will compare differing measures of need-based justice and their aggregation. As 

already touched upon, aggregated measures of need-based justice fundamentally show 

different characteristics from those aggregated measures that result from noncompara-

tive single valuations. The reason for this is that, following from the concept of 

acknowledged need, over-satisfaction cannot be considered unjust per se but enters into 

the judgment of under-satisfaction. The concomitant interdependencies on the aggregat-

ed level cause measures resulting in very similar outcomes on the individual level to 

deliver quite different results on the aggregated level. It is therefore to be expected that 

single measures coming from the aggregated level are more-or-less suitable for measur-

ing need-based justice on the individual level. 
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