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There has been considerable discussion in the litera-

ture of the criteria for and characteristics of fair income dis ­

tributions ~e±th~r~~iew~d - satistically or viewed intertemporally . 

The three major stands of thought concentrate on fair or equi-

ty restrictions on the Bergson welfare function (e.g. the 

literature concerning the use of the Gini coefficient as a 

measure of inequality); on fairness as lack of envy in the 

context of static . commodity allocations and on fairness as 

distributive justice in the sense of a contract theory. On 

the other hand a common notion central to ideas of fairness 

is the equality of opportunity and it is bf interest to •·note 

that in all but the Rawlsian contract theory this concept 

enters in a secondary rather than primary way. 

For example the first strand of argument basically 

shows that if society's judgements on equality are express e d 

by strict concavity and symmetry of the Bergson welfar e , 

function together with Pareto optimality then these judge­

ments provide a partial ordering of income distributions 

with respect to their equity and hence presumably their 

fairness (2). Fairness is expressed solely in terms of 

income rffce.ived or c:o:nsumption enjoyed with no consid e ration 

for the generation of that income. For example if two in­

come distributions are compared one with Lorenz curv e e v e ­

rywhere within the other then the former is judg e d to b e 

fairer than the latter even though it may we ll b e that in 

the former distribution the ways in which individuals e arn 

their incomes (e.g. earned or unearn.ed income) or the way s 

in which they dispose of their incomes may be less fair in 

some sense than in the latter. This approach th e n i s con-
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ditional on the judgeme nts that social welfare depends 

only on individual utilities which depend only on exo~ e -

nous incomes. It is also true that this approach r ~qui-

re s int er per s on al comp ar i s -o n s e it her o f u t i l it y or income 

and that when express e d in terms of utility a certain 

cardinality of individual utility is necessary. 

The second strand of argument does not as such 

require interpersonal comparisons and does not nec e ssari­

ly seek to provide a social ordering for th e evaluation 

of alternative social states although it can be e xtended 

to consider this probl e ms (3,7). To avoid the difficul- · 

ties inherent in the possibility of an individual envying 

the production possibilities and particularly the ability 

or technology of another, the emphasis is quite heavily 

on pure exchange systems in a static context. 

The aims is to characterise e ither those ccmmodity 

allocations (9) or thos e net commodity gains over the 

initial endowments (6) which hav e the prop e rty that each 

individual, using his own tast e s, does not f e el that he 

is worse off with his own allocation than with th e allo-

cation of some other individual. Such allocation s are 

said to be fair. In th e cas e of commodity allocations , 

the r e sults concern rath e r weak conditions under which 

fair allocations exist and the remark that an equal in­

come competitive equilibrium is fair whil e in th e n e t 

trade case th e results conc e ntrat e on examining the near 

equivalence b e tw e en fair net trad e s and competitive e qui­

librium. 

The third approach is very general so that there 

is danger of misleading in attempting any summary. The 



.. 
3 . 

basic principle conc e rns the search for tenets of justice 

to which all individuals will fre e ly agr ee in a notional 

original assembly of individuals which meets before indi­

viduals know who they will actually b e (5). In a static 

context where all individuals who will e ver exist do so 

simultaneously the perscription for e conomic justice is 

that •S'O"C:ia:l and economic inequaliti e s ar e arranged so as 

to be to the greatest advantag e of the least advantaged 

and that economic and social rewards sho uld b e attached 

to offices that a re op e n to all. In th e static context 

Rawls go e s furth e r tha n this and recommends that just eco­

nomic stat es b e charact eris e d by maxmin polici es i. e . by 

maximising the utility or incom e of th e individua l who is 

worst off . In th e int e rt emporal context Rawls e xpr e sses 

reservations about this rule. The type of int e rt e mporal 

situation consider e d is one in which there are nonover­

lapping generations and th e sole economic variabl e r e le­

vant to justice is th e level of saving by each g e n e ration. 

Since any positive saving always b e nefits future g e nera-

tions relative to th e initial g e n e ration theni£all generations 

are assumes 4deatical in t e rms of preferences and e ndowm e nt 

and each generation's utility d e p e nds only on its own con­

sumption a direct application of maxmin world Lead to zero sa­

ving. Hence "if the economy starts in pov e rty it is doom e d 

to pov e rty 11
• It is worth noting that th e situation with 

resp e ct to dissaving is symmetrical so that eve n if an ins­

titutional system permitting dissaving we re pos s ible it 

would not be optimal. Rawls argues that th e s e pr obl e ms 

are not relevant sinc e · it is univ e rsally the c a se that 

pref e rences of a given g e n e ration dep e nd in a positive 

way on the preferences of succe e ding gen e rations. This 

provides each generation with a s e lfisch motivati on t o 

save and then a just savings rol e is det e rmin e d in th e 
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original assembly by each individual who will ever exist 

examining how much he would save if he were to belong to 

any given generation on the assumption that all other ge-

nerations would also save at his chosen rate. If for all 

individuals and all potential generations to which they 

could belong there is a consistent set of savings rates 

then these define a just set of savings rates. Note that 

although a just set of savings rates may not be constant 

across generations, they are nevertheless invariant un-

der changes in the allocation of individuals to generations. 

W~ile laying down this general prescription, Rwals does 

not consider the problem of calculating just savings ra-

tes in any great detail. 

Economists investigating this problem have pri-

marily adopted two approaches. Firstly some interest has 

been attached to examining the implications of maxmin po-

licies in simple aggregate tr~ rn e. WtD ri,.,,S( 4 ) • In a range of 

simple growth models varying in their specification of po­

pulation growth, technical progress and dependence on non­

renewable natural resources Solow (8) has examined thee­

xistence and nature of maximum constant consumption paths. 

Secondly closely following Rawl's analysis, Dasgupta (1) 

has explored the nature of Nash equilibrium savings con-

figurations in a one good model. Each generation has pre­

ferences of the form ut=u((l-sJkt,u~ 1 (st+l)) where st is 

the savings ratio of generation t and kt its income. Then 

each generation maximises its own preferences over st as­

suming that st is constant taking into account the ef-
+1 

feet its decisions have on future income via kt+l=stkt 

and hence on its utility. Th~ result is intertemporally 

consistent as of course will be any Nash equilibrium trea­

ting the different generations as the decision makers 

but because no account is taken of the marginal utility of 
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consumption for different generations may not be Pareto 

efficient. 

There are many ex t e nsions of and links between 

these three views of equity or fairn ess . If individuals 

have identical tastes than zero income in e quality acrc ss 

time in the Lorenz sense corresponds to maxmin policies 

over income. Similarly if individuals hav e identical 

t a st e s max min c on st ant C-011'5-Um pt ion pat h s i n t l1 e s o 1 ow set -

ting are fair and are th e only fair allocations which are 

efficient. The Dasgupta solution will not b e fair in gene­

ral but in the special case wh ere justic e requires a cons­

tant savings ratio over tim e on which Dasgupta focusses 

some attention his rule is not fair, since with growth in 

income and constant saving ratios earlier g e nerations will 

envy later ones. 

Some extensions beyond th e frameworks us e d are 

easy to see. Th e maxmin criteriou do e s not depend on th e 

one commodity assumption but only on the existence of well 

defined preferences. How e v e r it do es require int e rp e rsonal 

comparability of the welfar e lev e ls (at least) of different 

generations. The Atkinson income in equality approac h can 

similarly be applied to wealth rather than incom e distri-

butions. The D3sgupta approach could in general b e a ppli ed 

where each generation has several decision variabl e s e.g . 

a multiasset model and ea~h cares directly about th e ut i li­

ty levels of soms finite group of desc e ndant s. How e ver 

the approach will always yield zero savings as just i f 
clut 

au . 
t+J 

about 

= 0 

its 

for all j since then each generat ion cares on l y 

own consumption. This might b e thought to be 

rather serious since altruism does not n ecessar il y appear 

to be the type of stylis e d fact that is sufficiently 
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established to be incorporated into the kinds of models 

used to discuss equity. 

Indeed concentration on a multiasset framework 

avoids the need to incorporate such elements into the mo­

del to give a justice oriented motivation for saving since 

with several assets, saving in one form may be accompanied 

by dissaving in another form for any given generation , It 

does not then follow that only a zero saving path will 

avoid penalising the enjoyment of the first generation . 

It is easy to give formal definitions of just savings po­

licies in fairly general intertemporal frameworks that 

preserve the Nash equilibrium and the equality of oppor-

tunity aspects of the concept. As a paradigm i~ is con-

venient to classify commodities as either consumption goods 

(commodities which positively or negatively have a direct 

effect on utility), capital goods (intermediate goods pro­

duced withen the system) and natural resources (producti-

ve commodities not produced). Labour services are then 

treated as a consumption good. Denoting vectors of these 

commodities at time t by ct, kt,zt respectively at each 

time there is a production set (ct, kt+l; kt,zt)Ent giving 

producible -QDtputs (ct kt+l) obtainable from imputs. 

Typic2lly these will also be constraint functions of the 

form zt~t(zt-l'' .z 0 ) which are normally independent of 

calendar time. For example for nonrenewable mineral re-
t-1 

sources we may have z. (z. - E z. where 
1t 10 l lS 

lable initial stock, while f8~ resources 

z . 
10 

subject to 

is the avai-

a sirn-

p:i_e birth-dea'th process we might have z. t.<z. ( 1~-n) where n 
1 .., 1 t 

is the net reproduction rate e.g. fish. Let n* be the 
t 

projection of n on the 6Dtput coordinates i.e. 
t 

{(ctkt+l)/(ctkt+lktzt)}~ntc~~(ktzt) 

then we can define vectors (c
1 
... ct ... k

1 
... kt . .. z

1 
... zt .,) 
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to fu e jGsti6e f~~~ibl~ if fo~ all t 

Q! (kt1 2 t) :- 12: +1 (kt+1 2 t+l) a nd 2 t+l~cp(zt-1) 

and to be just if for all t (ctkt+lzt+l) m;ximi ses ut(ct ) 

over (ctkt+lzt+l) satisfying (ctlkt+l)8~, :r.2~ (·ktz·t ).= 

r * (k z ) and z k~(z z ) here ut is a real valued 
t+l t+l t+l t+l"'f' t' .. 0 ' 

function r"&"fl.ecting the preferences of generation t. The 

esse nti el ingredient is recursivity or the production sys­

tem so that each generation requires information only of 

its inh ernted and bequeathed technology. If also 

then any generation faces the same constraints as any 

other and so might be said to be treated in a fair fas-

hion. Always however if a just time path exi~ts it will 

obviously be a Nash equilibrium and the intended inter­

pretation is that each generation should inherit~he same 

output possibilities although the structure of inputs may 

be very different. In general of course a fair policy in 

this sense will not be maxmin but it will be fair in the 

sense that no generation will envy any other generations 

output possibilities. Also in distinction to Rawl's 

arguments that the first generation l~ typically the loser, 

depending on the nature of the functions cp either all gene­

rations have a symmetrical vote in determining the possi­

bilities o f other generations or possibly through their 

power to influence the cp functions throughout the whole 

futur e the initial generation has an above average degree 

of control over the input composition of the future. 

Before considering formal properties of this 
1definition some simple examples will be considered to exa­

mine th e types of solutions which arise with this concept. 

As a first step consider a model with two capital goods 

used to produc e output which can be consumed or costlessly and 

on,lj:n-cctr t ·•:-r!i,-s tl'ansfor>I!1ec..fntoinvestment in either capital 

asset so that ot is defin e d by 
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ct+6klt+6k2t=F(kltk2t) 

Since there is a single consumption good we may as well 

take preferences of any generation to be identical without 

loss of generality so that generation t determines its 

investments to maximise 

ct=F(kltk2t)- 6klt- 6k2t 

subject to F(K 1 tK 2t)=F(k 1t+6klt'k 2 t+6k 2t) 

so that the constraint states that each generation should 

inhErit .equal potential output. If F is taken to b e concave 

with ki
0

>0 and F(k
1

0)=F(0
1

k 2 )=0 then necessary and suffi­

cient conditions for a solution of this problem are 

F(kltk2t)=F(klt+ 6klt'k2t+ 6 k2t) 

Fl(klt+l'k2t+l)=F2(klt+l'k2t+l) 
Each generation t=0,1 .. , solves this prcblem so that if we 

assume F to be homogenous of some degree th e n th e second 

equation above requises that the ratio of capital stocks 

be constant for t=l,2 . .. at a level yielding a unit mar­

ginal rate of substitution. The first equation states 

that the particular scale of output with this ratio of 

capital stocks is set at the l e vel of output corresponding 

to th e initial capital stocks of the initial g ene ration. 
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So every generation t=l,2 ... beyond the initial one engages 

in zero investment in each asset and is at point A in the 

diagram and so enjoys constant consumption equal to the 

level of output of the initial capital stocks. However 

the initial generation is at point B of the deagram and, 

in the example given, invests in the first asset and di­

sinvests in the second to move all later generations to A. 

The level of consumption of the first generation will then 

typically be higher than that of all later generations 

since by strict quasi concavity of F and the fact that the 

marginal rate of substitution is unity at A, the disinvest­

ment exceeds the investment. 

A 1 • • l F--kalkl2-a· s an exp 1c1t examp e suppose 

The necessary conditions become 
a 1-a a 1-a k 1 k 2 =(k 1+6k 1 ) (k

2
+6k

2
) 

a -a a 1-a 
and simple calculation shows that k 2t=( 1 _a) k 10k 20 

1-a 
k =(~) ka kl-a 
lt 1-a lo 2o 

so if a~½ · k 2t6k 20 and_ k 1t6k 10 while if a½ the opposite 

inequalities hold; the first generation disinvests in the 

asset with lower producttvtty. 

It is of interest to explore some of the other 

solution concepts in the context of this simple example. 

Suppose there is some degree of altruism so that preferences 

for generation t can be written vt=u(ct)+Bu(ct+l) in the 

fashion of Dasgupta. 

require 

Then his view of just savings would 

u'(ct)=Su'(ct+l)F1 (t+l) 

u'(ct)=Bu'(ct+l)F 2 (t+l) for all t~O 
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that again 
F

1
(t+l) 

1 For all t~0 that under homo-so so 
F

2
(t+l) 

geneity of F th e ratio of capital stocks is again constant 

for all periods b e yond th e first. However th e intertemporal 

marginal rate of t r ansformation b e tween consumptions is no 

longer necessarily c o n s tant so that consumption may not be 

constant. If we h a v e constant -:rretur.n-s to scale then F ·: is ·­
i 

Marginal privat e utilities u' then grow or 

fall exponentially a t r a t e SF. for all generations t~O; 
J_ 

The effect of thi s on th e time patt e rn of concumption 

depends on the f o rm of p ref e renc e s but if we adopt the 

popular constant e l a st i city cas e 
1 

C = ( BF ) y C 
t+l i t 

y>O 

t 

so that c =(SF.)Yc for t>l . Of course if one has aversion 
t l 0 

to one's heirs then th e model behaves rather perversely. 

We can then solve for the time path of 

flk2t_k2t 
constant t~l imphes ----­

flklt: klt 

klt 
have 

k2t 

t 

investments; we 

t;,1 so that 

ct+ fl kl t + fl k 2 t = ( SF i ) y + (1 +: 1 t) fl k 2 t = F (kl t k 2 t ) = 

klt 2t 
k 2tf (-k-) for t 'll 

21= 

klt 
where -k- is constant. 

2t 

klt klt 
Writing a=SF., b=l+-k-, d=f(--) 

i 2t k2t 

the solution is 
t-1 t-1 s-1 t-s 

k2t=(1+g) k21- . z; (1+%) -;-
s=1 

for t=1,2 ... 
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and 

bu-t 

for t=2 ,3 .. ; C 
0 

is th e n arbitrary 

of c , 6k
1 

arid 6k . •a~e . determined by 
o · o 2o 

c +6k
1 

+6k
2 

=F(k
1 

k 2 ) 
0 0 0 0 0 

and the fact that future ratio of capital stocks is known. 

In terms of the diagram, a profligate initial generation 

may condemn the first generation to the scal e given by c 

or a more thrifty generation to i;ha scale given by b. Again 

the initial gene rat ion is trea'ted asymmetrically r e l at iv e 

to all other generations; in a sens it is difficult to 

see how this could be rationalised in the cont ex t of Rawl's 

contract type theory. However the behaviour of a just 

economy is richer in· this case than in the pr eced ing case 

in that using or falling living standards are possibl e . 

We can of course apply our formal d e finit ion 

to the case of altruistic preferences as well but th e n 

in this iimple example th e solution is actually indepen -

dent of any altruism. A just path is defin e d by each 

generation t choosing inv e stments to maximise 

u(ct)+Su(ct+l) subject F(t)=F(t-1) which Le ads 

u' (ct)= ~ u 1 (ct+ l) +At) Fi ( t + 1) i = 1, 2 

F(t)=F(t+l) 
F 1 (t+l) 

From the first two e quations we have-~--,-- 1 
F 2 (t+l) 

to 

so then th e solution is exa ctly the sam e as th e case of 

no altruism; the initial g e neration carries out an inv e st­

me nt policy t o put the first generation a t A and then a ll 

later generations remain at A. 

defin e . 

With no altruism a ma x imin policy is a lso easy to 

As solow states e xcept for trick cases a maxmin 
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policy will require consumption constant over time. The 

maximum such consumption will be with zero investment in 

eac h asset and hence the economy starts and semains at 

point Bin the diagram. 

It is also clear that in terms of individual generation 

pr e f e~~b~~ s . a~l c£ · there ~bliEi ~s with the . excepti6n~of maxmin a r e 

Padito "E:Y:fficient :; N·e·ce,s·saty condifi:on for · ?aret6 effi .~iency 

are of course that each generation should be on the pro-

duction frontier and that the marginal rate of substitu-

tion between assets vi~wed as outputs should b e equal to 

that between the as sets viewed as outpw.t:s for th e next ge -

neration but since both are unity in each solution conc e pt 

this condition certainly holds. 

F. Pareto efficiency follows. 

Then given concavity of 

One might at first sight 

expect that the type of consumption inefficiency which 

arises in a consumption loans model could appear. In 

other words if each generation disinvested a little mo r e 

than was just and so raised their own consumption than 

a Pareto superior consumption sequence to the just sequ e nc e 

could be constructed. On reflection this does not appear 

to b e possible because with only finite amounts k. >O a 
lO 

generation will 'asymptotically arise' which inhe~its zero 

capital stocks. 

The example could of course be generalised to 

ct+aAk 1 t+bAk 2t=F(k 1 t,k 2t) and a similar approach could 

be applied in the case where inv est ments enter nonlinearly. 

Th e propoced concept of justice in the example gives similar 

results to maxmin in that all generations beyond the first 

receive identical consumption under the two r eg imes but 

the first gen era tion ben e fits from the proposed criterion. 

The proposed hotion of a fair solution is a Nash equilibrium; 

for given inv es tments of all generations but one the re-
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maining generation chooses its investments to maximise 

its utility. The solution concept is also consistent in 

the sense that if a generation chooses its investments to 

maximise its utility subject to the constraints that 

future generations will achoive the same path then the 

solution coincides with that given by the proposed concept. 

However the nature of the solutions in the special example 

are unappealing in some respects; to some extent this is 

due to the nature of the example so a richer framework 

involving natural resources is next considered. 

Suppose that there is a single all purpose con­

sumption-capital good and a single exhaustible natural 

resource available to the initial generation in a fixed 

amount X . 
0 

The production relations become 

ct+6kt=F(kt,xt) 

and the endowment constraints¢ become xt+l~Xt+l=Xt-xt 

where xt is the amount of resource used as input by the 

t th generation and Xt is the remaining stock of the resource. 

Each generations preferences are assumed to depend only on 

its own consumption and so a just path would be characterised 

by each generation t solving the problem 

F(ktxt)-6kt 

sugect to F(ktXt)=F(kt+6kt,Xt+l) 

kt,xt>O 

Again it is natural to suppose that Fis concave; 

F(O,X)=F(k,o)=O and k >O,X >O so that on any feasible 
0 0 

path kt>O,Xt>O. It is easy to see that this requires that 

for almost all t xt<£ for any £>0 independent oft sinc e 

if xt~£ for all but a finite number oft then enventually 
T 

_ ~xt=X
0 

so XT+l=O. We also note that disinvcstmemt policies 
0 
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are not feasible unless th e marginal product of capital 

is zero or of the outstanding resource stock is infinite 

since to satisfy the co~straint kt+l<kt implies Xt+l>Xt 

which is not possible. Given concavity of F this means 

that disinvestment policies can occur only when FX has 

a supremum of 00 and for most production functions on e 

might be willing to postulate that if this occurs it 

occurs only at X=O or when the infinum of Fk is zero 

which again one might willing to postulate occurs only at 

k-+ 00 if at all. This then means that kt must be a non-

decreasing :_ sequence and suggests that we should rul e out 

of consideration those production functions for which 

only a finite total output can be produced from a finite 

initial resource stock no matter how it is allocated over 

time (8). This suggests that a good case to explore is 

the Cobb Douglas for which it is possible to show that po-

sitive consumption feasible paths exist. 

a 1-a 

Suppose that 

ct+~kt=ktxt 

a 1-a a 1-a 
ktXt =(kt+~kt) (Xt-xt) 

kt+l=\kt 

where A is a constant. ~ t-1 J 
Then x = (1- _la X =a (x - E x 

t -at \Os=Os 

t t and x =(1-a) x =a(l-a) X . 
t O 0 

00 00 t 
Then X = I: xt=a I: (1-a) .X so that we require O<a<l 

o t=O t=O . : o 
and 

then the resource constraint holds. But k =\tk s 
t O 0 

so 

c =\2atkaal-aX1-a_\t(\-l)k 
t O O o. 

Use of this technology will also facilitate comparison 

with solowas results. 
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In this case a just growth path is defined by 

a for all t?0. 

This system appears to be very complicated to 

handle but some progress can be made by writing it in terms 
kt 

of z =- and Xt as 
t xt 

From the second equation 

Which is everywhere positive and moreover sice O<a<l 
z 

d log ~l>l h t 1 t t • 11 d 
d logzt 

sot at zt grows a eas geome rica y an 

of course Xt falls. However it appears to be very difficult 

to deduce anything more precise than this rather general 

qualitative information. A glance at a system which is, 

in a sense, approximate to the above shows that even if 

an analytical solution could be devised its content would 

not be transparent. So suppose that we define the first 

order fair criterion to be that to the first order each 

generation must bequeath what it inherits. In other words 

the constraint F(ktXt)=F(kt+lXt+l) is replaced by the 

constraint Fk(kt,Xt)(kt+l-kt)=-Fx(ktXt)(Xt+l-Xt). 

Then in the Coob Douglas case F=k~x;-a 

the result of each generation maximising its own consumption 
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subject to this co ·nstraint Leads to 

X -X 
t+l t 

xt 
k 

so that defining zt= t/Xt 

1-a 
a 

X -X a-1 
-( t+l t)=al/az a 

xt t 

1-a 
a 

z =z (1+-a ____ ~ 
t+l t" 1-a -) 

1/a -a 

a 
If we let o(w)=l+ l-a then the solution of the second 

a 1/a w -a 

t 
equation is s z =z TI o (z ) 

t os=l o 
where os(z ) means the 

0 

repeated composition of z under o i.e. 
0 

o s ( z ) = o ( o ( . . . o ( z ) ) . . . ) 
0 0 

s so that o (z )-1 represents the growth rate of z at s. 
0 

h ~s+l(z )<~s(z ) However whet er u u 
0 > 0 

a and also on the value of z so 
0 

to be explicit about whether the 

depends on the value of 

that it is not possible 

growth rate is using or 

falling. Of course zt is again growing and at least at a 

geometric rate. We could then proceed to solve for Rt 

but there is sufficient Complexity in the system already 

to make general argument more rewarding. 
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Diagrammatically the situation is as follows. 

In the fully fair case the initial generation is 

)< 

\ 
k, 

,.._ ___ -Xi-.-, __ X_."._, ___ X_,__o ___ ..x. . .) X 

constrained to remain on F(k x ) but wishes to choose a 
0 0 

point on this curve to which to move satisfying. 

F (KX) 

Fx(k,x)=F:(KX) If we assume constant r e turns 

to scaie then such a point can be found by writing 

f(w)=F(l,X/k), plotting f(w) and then finding w=x/k such 
0 

that the tangent to f(w) at x/k has slope equal to aB. 
0 
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Translated back to the first diagram this then yi e lds point s 

such as B,B'. The economy then d e velops by e ach generation 

repeating this proc e dur e , 

In the first ord e r fair case the proc e dur e is 

similar except movements ar e now along tangents such as AB' 1
• 

Such fair paths f.rth tfr.it s om e of the desir a bl e properties of th e 

'previous :ex.'a·mple: they are Na sh ·equ il' ibr ia ·and are . int e rt empora lly 

consistent. However in general they are not Par e to e ffi-

cient. For Pareto effici e ncy we require 

tiF ( kx) 
X 

F (kx)-Fk(kx) and so for a f a ir 
X 

path to be Pareto efficient we r e quire 

I:!. F (K,X) 

(F:(K,X)) 

F (K X)=Fk(K,X). In ge n e ral 
x/F ' 

k 

this will not hold; for example in the first ord e r fair 

Cobb Douglas case we would require 

tiz t t 
ot(z )=--t=aka-lxl-a=az( IT os(zo))a-lXt( IT o ( z , ) a 

0 2
t s=o s=o 0 

which clearly does not hold. At a heuristic lev e l, on a 

fair path as opposed to a Pareto efficient path and h e n ce i n 

particular a maxmin path, the need to keep lev e ls od po-

tential output and wealth constant restrains resourc e d e -

pletion below its Pareto optimal level so that typically capit a l 

gains on resources are below the rate of return on capital. 

To some extent of course this scenario depends on th e initial 

conditions (K ,X ) and th e technol ogy b e in g s uc h th a t r e -
o 0 

sources are already r e lativ e ly scarce. In such c as e s on e 

would then expect lower investment and hence higher con s um p ­

tion in the early stag e s than on a maxmin path. 
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Since analytical argument seems to be unrewarding it 

is useful to conclude by giving a numerical example indicating 

the relative growth rates in a Cobb-Douglas framework. With 

~ = 0.8 an example of the first seventy five years of a pro­

gramme in the first order approximation to the proposed cri­

terion is 

Time Capital Resource Use Consumption 

1 960 960 736 

5 1560 13.78 606 

10 2130 1. 98 527 

20 3115 .218 460 

50 5613 .008 384 

75 7458 ,002 355 

for purposes of comparison the maxmin criterion path can also 

be calculated for the same production conditions by simulating 

to yield 

Time Capital Resource Use Consum12tion 

1 . 76 10-8 . 3 1038 10 . 

5 .89 10- 2 .16 1014 10, 

10 .94 . 17 10
6 

10 . 

20 . 64 10-13 . 58 1058 10 . 

50 .46 10- 1 . 23 1011 10. 

55 1. 7 .17 10
5 

1 0 . 

65 16 3 9. 6 10. 

75 50 . 3 10. 



• 

2 0 . 

F.rom these examples which appear to be numerically represen­

tative under the given production conditions several features 

emerge. firstly the maxmin criterion appears to inherit some 

of the cyclic properties attributed to it by Arrow in a single 

good discrete time model 1101 • Secondly there is a clear cost 

in terms of consumption in requiring that it be constant across 

time. Thirdly for regions in which both paths are monotonic 

capital accumulation and resource depletion are faster on the 

maxmin than on the first order fair path. However the first 

order fair riterion in yielding falling consumption does permit 

one generation to envy another and moreover in having the fa­

cility to arrange the later structure of inputs to a greater 

extent than any later generation the first generation has a 

decided advantage . 



21. 

REf'ERENCES 

I 11 P. Dasgupta, "On Some Alternative Criteria for Justice 

Between ~enerations", Journal of Public Economics, 

1973. 

I 21 P. Dasgupta, A.K. Sen and D. Starrett, "Notes on the Mea-

surement of Inequality", Journal of Economic Theory, 

1973. 

I 31 A. Kirman, "Envy as a Partial Ord e r", Journal of Economic 

Theory, 1975. 

141 E. Phelps, Economic Inequality. 

15 I J. Rawls, A Theory of Justice. 

161 D. Schmeidl e r and K. Vind, "fair Net Trad e s", Econometrica, 

1972. 

171 A.K. Sen, Collective Choic e and Social Welfare. 

I BI R. Solow, "Int e rgener a tional Equity and Ex haustible Re s o ur­

ces", Review of Economic Studies, 1974. 

I 9 I H. Varian, "Equity, Envy and Efficiency 11
, Journal of Economic 

Theory, 1974. 

I 10 I K. Arrow, "Rawls Principl e of Just Savings", Swedish Jour­

nal of Economics, 1973. 


