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WELFARE IMPLICATIONS OF 

THE TAXATION OF SAVINGS* 

Historically, the welfare aspects of the taxation of savings have mainly been 
discussed in the context of the relative merits of income and consumption 
(expenditure) taxation. These have long been the subject of debate, with the 
book by Kaldor (I955) being probably the best known contribution. In the 
present paper, we examine the role of the two types of taxation in the context of 
a model that draws both on modern analysis of optimal taxation and on the 
theory of economic growth. In so doing, we feel that the issues involved can be 
discussed in greater depth, but the cost is that some important matters have to 
be left out. Thus, we do not discuss the implications of alternative tax structures 
for short-run stabilisation policy, nor do we consider the costs of tax adminis- 
tration.' Moreover, we neglect problems of distributive justice within a given 
generation of individuals. Instead, we concentrate on the implications of 
taxation for the efficiency of resource utilisation and for the intertemporal 
allocation of consumption. 

In popular expositions one often encounters the following efficiency argument 
in favour of expenditure taxation. An income tax applies to both labour earnings 
and interest on savings. The imposition of such a tax introduces (into an other- 
wise first-best world) distortions in both the labour market and the capital 
market. By comparison, the expenditure tax, while affecting the labour-leisure 
choice, is 'neutral' with respect to savings decisions, and thus appears to 
dominate the income tax in terms of efficiency considerations. Although still 
current,2 this view is not very convincing. The theory of the second-best has 
taught us that one cannot evaluate alternative tax systems by simply comparing 
the number of distortions involved; it is essential to consider the magnitude of 
the various distortions as well as their interaction. Among other aspects, the 
conventional argument ignores the possibility that a tax on interest income 
might be desirable in order to offset the distortions introduced by a tax on labour 
earnings. 

A more sophisticated argument, taking account of this objection, is that 
* Previous versions of this paper were presented to the Franco-Swedish seminar in public economics 

at Sarlat, France, in March 1976, and to the University of Aarhus conference on public economics at 
Sandbjerg, Denmark, in April 1978. These, versions, the latter of which was also circulated as a 
discussion paper, were entitled 'The Welfare Implications of Personal Income and Consumption 
Taxes'. We are indebted to many seminar participants, to John Kay, Mervyn King, Joe Stiglitz, the 
Editor and a referee for a number of helpful comments and suggestions. 

1 For a good discussion of these and other matters with a view to practical implementation, see 
Andrews (I974) and Kay and King (1978). 

2 Recent examples are Meade: 'the intelligent radical would welcome [the replacement of] the 
progressive taxation of income by a progressive taxation of expenditure... A tax on income dis- 
criminates against private savings, whereas a tax on consumption does not do so' (1975, pp. 93-4), and 
Feldstein: 'income tax lowers the rate of return on savings and thus distorts everyone's choice between 
consuming today and saving for a higher level of consumption in the future. . . The consumption tax 
would eliminate this wasteful distortion' (I976, p. i6). (To be fair, Feldstein (1978) has given a clear 
account of why this argument is unconvincing.) 
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developed recently by Feldstein (I978) and others based on the theory of 
optimum taxation. Since the static general equilibrium model used in this 
literature (see, for example, Diamond and Mirrlees (I97I), Atkinson and 
Stiglitz (I972) and Sandmo (I976)) can easily - although perhaps somewhat 
artificially- be given an intertemporal interpretation, it might seem that it 
would be a straightforward task to apply optimum tax theory to the problem at 
hand.' Thus Feldstein (I978) makes use of the results given in Atkinson and 
Stiglitz (I 976). He notes that the conditions for the pure consumption tax to be 
optimal are unlikely to be satisfied, but suggests that 'the efficiency gain from 
switching completely to a progressive consumption tax may... be large even if 
a consumption tax is not itselfthe optimum optimorum' (I 978, p. S49) . Similarly, 
Bradford and Rosen (I 976) refer to this result and argue that this 'illustrates the 
challenge implicit in the optimal tax approach to the widespread acceptance of 
taxation on the basis of Haig-Simons income' (p. 96). 

This straightforward application of the optimum tax literature may, however, 
be misleading, and one of the main purposes of this paper is to show that it 
neglects important features of the problem. One can only apply the standard 
results to a dynamic model under certain conditions. In particular, it depends on 
the other instruments which can be employed by the government and its ability 
to achieve a desired intertemporal allocation. In order to bring this out, we have 
adopted an explicitly intertemporal model of growth with overlapping genera- 
tions, a topic first investigated by Samuelson (I958) and later extended to an 
economy with production by Diamond (I965). This framework is described in 
Section I where particular attention is paid to the range of fiscal instruments 
at the disposal of the government. 

Section II formulates the problem faced by the government in designing the 
structure of taxation to maximise a social welfare function defined as the dis- 
counted sum of individual lifetime welfares. This social welfare function is open 
to question, but is the natural analogue of that employed in static treatments of 
optimum taxation. Although the full dynamic path is considered, the inter- 
pretation of the results focuses on the steady state of the economy.2 Section III 
discusses the case where the government can use lump-sum taxes, or debt policy, 
to achieve a desired intertemporal allocation. It is shown that, in this situation, 
the standard optimum tax results can be employed, and we discuss the impli- 
cations for the choice between income and expenditure taxation. Where, how- 
ever, the government is constrained, and cannot achieve a first-best level of the 
capital-labour ratio, the standard analysis can no longer be directly applied. 
Section IV describes the necessary modifications to the conditions for optimality, 
and illustrates with a simple Cobb-Douglas example. 

The choice between tax bases depends also on the objectives pursued by the 
government. In particular, we need to consider the treatment of different 

1 Interestingly, little reference has been made to the discussion of the tax treatment of savings in 
Ramsey's original paper. On the basis of an assumed infinite elasticity of demand for saving and a 
finite supply elasticity, he argues 'that income-tax should be partially but not wholly remitted on 
savings' (1927, p. 59). 

2 In earlier versions of this paper, we confined the analysis to a choice between steady states, as in 
the articles by Hamada (1972), Ordover and Phelps (I975), and Ordover (1976). 
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generations - the issue of intertemporal distribution - and the extent to which 
the government respects the valuations placed by individuals on consumption 
at different dates. Section V considers alternative formulations of the social 
welfare function and the implications of non-Paretian objectives. 

In examining these questions, we have built on earlier work by a number of 
writers. Particular reference should be made to the treatment of optimum 
taxation in an intertemporal setting by Diamond (I973), on whose analysis we 
have drawn in several respects. As in Diamond (I965), the model is one where 
individuals live for two periods, working in the first and being retired in the 
second, and there are no bequests. This framework is also adopted by Harnada 
(I972), who studies a model with individuals of differing abilities in an economy 
where there is a linear tax on wage income (but no tax on capital income); he is 
then able to analyse the trade-off between equity and dynamic efficiency. 
Pestieau (I974) introduces taxes on both labour and interest income, but he 
focuses primarily on the interaction between the tax structure and public 
investment criteria. Of the articles by Ordover and Phelps (I975) and Ordover 
(I976), the former is closer to our approach, but both differ from the contri- 
butions previously mentioned in adopting a Rawlsian rather than a utilitarian 
welfare function. Moreover, Ordover (I976) makes special assumptions about 
the supply of labour which in fact cause it to be independent of the rate of interest. 
Mitra (I 975) provides a unified treatment of a range of tax policies in a dynamic 
context, and considers the implications of different objectives. His paper is not, 
however, explicitly directed to the choice between income and expenditure 
taxation which is our main concern here.' 

I. THE FRAMEWORK 

As noted at the outset, we rule out any consideration of redistribution within a 
generation, which is taken to consist of identical individuals. The preferences of 
a particular generation are represented by the utility function of a representative 
member of the generation born at time i (referred to as generation i): 

U = U(Cl'l C24 ,Li), II 

where Cl', C2+l are consumption in the first and second periods, respectively, of 
the individual's life and Li is labour hours per worker supplied in period i. In 
the second period, individuals are retired and their consumption is constrained 
by savings carried over from the first period. The number of individuals in each 
generation is ( I + n) times that in the previous one, so there are No( I + n) (i Ni) 
workers at time i. In the absence of taxes the budget constraint of a representative 
member of the generation starting life at i would be 

ci + I +1 = wiLi (2) 
I +ri+1 2-(2 

1 The reader is also referred to Ordover and Phelps (1979), which we received after the analysis of 
this paper was essentially completed. 
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where wi is the wage rate at time i and ri+l is the next-period rate of interest. The 
individual is assumed to have perfect foresight regarding ri+l (and regarding 
taxes).1 

The economy is assumed to be perfectly competitive, with firms maximising 
profits: 

Yi -wiLi Ni -ri Ki, (3) 

where Yi, Ki denote output and capital, respectively, subject to a constant returns 
to scale production function (assumed unchanging over time, although Harrod- 
neutral technical progress could readily be introduced), 

yi = Li Nf(ki/Li) where f' > o, f" < o. (4) 

The capital stock per worker is denoted by ki, so that ki/Li is the capital per 
worker hour. We assume for convenience that there is no depreciation of capital. 
In the absence of taxation, and government debt, the supply of capital is deter- 
mined by the level of savings for retirement of the preceding generation: 

Ki+1 = (wiLi - Cli) Ni (5) 

or ki+1= i+n1 (6) 

We now introduce taxation, and begin with a full statement of the range of 
policy instruments considered. The literature on optimum taxation has demon- 
strated how the results may be very sensitive to the assumptions made about the 
types of taxation which are possible (Atkinson and Stiglitz, I 976). We confine our 
attention to linear taxes, but otherwise allow for a tax on labour income (tv), 
a tax on interest income (tr), a tax on consumption (t0) and lump-sum taxes in 
periods I and 2 (T1 and T2). Each of these may be varied at each date, so that a 
superscript i should be added. In addition,, the government issues one period 
debt Di per worker, which bears the same interest as other capital. 

The individual budget constraint now becomes: 

Ci(x +t~ + Ci+1(I+t?) + T2i+1 C1 (+ + ( I 
+t'o(i )4+) = wi(i -Itw) Li- T1l. (7) 

It may be noted that we are assuming that all those alive at a particular date pay 
the same indirect tax, but that the lump-sum taxes may be differentiated by 
generation (as where there is a state pension scheme). The per capita level of 
savings by generation i is now: 

wi(i -tw) Li - Ti - Ci(i + ta Ai. (8) 

The interest income tax paid (in period i + I) is therefore per worker in period 
i+ I: 

ti+l ri+l Ai/(I + n). (9) 

1 Here, and on the production side, we are abstracting from the problems introduced by uncertainty. 
The effects of income and expenditure taxes on risk-taking need further investigation. 
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The government is assumed to have a revenue constraint which requires it to 
raise an amount G per worker in each period, expressed in units of consumption, 
in addition to financing the repayment of existing debt, net of the issue of new 
debt. At time i this may be written: 

WiL ';2 
tIr~~+T+-1 Di1-'-Di. (I10) t iw t6aCl + 

I+ n 
r 

I + 1i+n l+ I + fl 

The government may be seen as choosing the tax rates, and debt policy, 
subject to this revenue constraint and the capital market equilibrium condition, 
which now becomes: 

(I n) ki+1 = Ai_- Di,(I 

where the right hand side is private saving net of the holding of government 
debt. It is, however, more straightforward to work with the aggregate production 
constraint: 

yi = LiNff(ki/Li) = NiClG + Ni-1 C2 + NiG + K+1 -Ki (I 2) 

or, dividing by Ni, 

Lif(kiLi) = Cli+ ++G+I +n)ki+f-lk. (I3) 

(It may be checked that (I3) and (I I), together with the individual budget 
constraint, imply the revenue constraint (Io).) 

This formulation allows for a wide range of tax and debt policies, but not all of 
them are independent. In particular, debt policy can be shown to be equivalent 
in this model to use of the lump-sum taxes T1 and T2, as has been noted by 
Diamond (I973, p. 222) and Bierwag, Grove and Khang (I969). This may be 
seen by considering a unit rise in T', coupled with a fall in Ti+1 equal to: 

I + r i+l(I ( t*+l)L 

This leaves unchanged the present value of lump-sum tax payments by the 
individual in generation i (see the budget constraint (7)). If at the same time Di 
is reduced by I unit, this leaves the capital market condition unchanged (see 
equations (8) and (I I)). If we now turn to the government revenue constraint, 
the one unit changes in TI and Di ensure that it is unchanged in period i; and the 
change in T1+1 is similarly offset in period (i + I) by the fall in Di (allowing for the 
effect via Ai). From this point on, we therefore drop any explicit reference in the 
model to government debt (Di = o for all i). It should, however, be noted that 
when we refer to restrictions on the use of lump-sum taxes, these also apply to 
debt policy. 

Finally, we may simplify the representation of the impact of taxation by 
introducing the new variables: 

C)i = Wi (I - tw), NIa) 

which is the net of tax wage rate, 
Ti 

Zi T'+ 2tl(_i+) (I4 b) 
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which is the present value of lump-sum tax payments made by generation i, and 

t I +ri+l(I-tl I + i+tC) IC 

which is the 'price' to generation i of second period consumption relative to that 
in the first. The individual budget constraint for generation t is then: 

(I +ta) (Cl+pi+lC i+l) = OiLi-Zi. (I5) 

The behaviour of generation i (Ci, C2+1, Li) may therefore be treated as a function 
of ta, pi+l, Si and Zi. Moreover, it is invariant with respect to (positive) pro- 
portional changes in (i + tb), Si and Zi. The aggregate production constraint is 
unaffected, since the policy variables do not enter directly. 

With this reformulation, the choice between income and expenditure taxa- 
tion may be seen in terms of the choice ofpi+l. Ifpi+l is greater than I /(I + ri+l), 

then the tax system departs from a pure expenditure tax in the direction of 
taxing second period consumption more heavily. This may be achieved either by 
a rising rate of indirect taxation over time or by the taxation of interest income 
(t4+? > o). For a pure income tax, t+1 = tt,+1 (and tc zero). In what follows, 
particular attention is paid to the relationship between pi+l and I / (i + ri+l). 

II. FORMULATION OF THE GOVERNMENT S PROBLEM 

At this stage we assume that the government's objective is to maximise the 
discounted sum of individual lifetime welfares. The choice of discount factor 
allows some flexibility in the formulation, but the assumption that governments 
respect individual lifetime valuations is a restrictive one, and in section V we 
consider an alternative treatment. 

In order to formalise this, we introduce the indirect utility function giving 
lifetime welfare for generation i as a function of 5i, ta, pi+l and Zi. This is denoted 
by: 

Vi = Vi((Wi, te,p+l Zi) (I6) 

If ai is the private marginal utility of income, then the derivatives of Vi are given 
by: 

-Vi = ji-i aV = _ ai(Cl +pi+l C2i+l) 

9V a(+~C+ =-c. (7) 

api+l C (I +ta) Qi+li az; = 

The government's objective at timej may be written as maximising: 

00 

E (Y) iV,l (I 8) 
i=i 

where we assume o < y < I. (The welfare of generation j - I, in the second 
period of their lives atj, is taken as given.) This objective may be interpreted in 
several ways. If the government is concerned with discounted total utility, then 

y = (I +n)/(I +&), n being the rate of population growth and a the discount 
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factor, with a > n. If, as in much of the optimum growth literature, the objective 
is the discounted sum of average utility, then y = I /(I + 4).1 

The government is assumed to have inherited at time j a capital stock per 
worker, ki, and the policy parameters set in the preceding period (w-1, tsr', pi, 
Zi-, T-1). (It may be noted that these determine the welfare ofgenerationj-I.) 
We can then introduce the state valuation function P(ki, wOi-1, tkr', pi, ZJ-1, 
Ti-1) to represent the maximal level of social welfare (discounted to timej) 
obtainable given these initial conditions. The government maximises by choosing 
ki+,) ti, pi+1, Zi and Ti subject to the constraints. The latter may be written 
in the form: 

ki+Lif(ki/Li) = CQ+ + +G+Ai (I9) 

(eliminating ki+1 from ( II) and (I 3)), or 

ki +L i[f(ki/Li) - wi] = I + G - T{-tal Cf (20) 

(using the definition of Ai from equation (8)), and 

ki+1 = Li [f(k/L3-) - - 
I_ + G+kj/ (I +n) (2 I) 

(rearranging (I3)) . If we now introduce the multiplier Ai for the constraint (20), 

we can apply the principle of optimality of dynamic programming (this is the 
same method as employed by Diamond (I 973)) . In view of the stationarity of the 
problem, 

r(j) -- (ki, 0i-1, ta)-', pJ, Zi-1, Tl1 

=max Vi + Ai [ki + Li(f-)- _+- G + Tl + tc Ci + yr(j + I)}, (22) 

where ki+1 in P(j+ I) is given by equation (2I). 

The simplest case to consider is that where there is no restriction on lump-sum 
taxation, so that Ti can be varied freely (or equivalently the government can 
employ debt policy). Since T{, does not affect the maximum attainable level of 
welfare, for a given ki+1, the derivative (ar(j + I) /9 T1) of the valuation function 
is zero, and the necessary condition for optimality is simply that Ai = o. This 
accords with intuition in that the government now has sufficient instruments to 
achieve the desired intertemporal allocation. Where this is the case, by varying 
Ti the government can ensure that a level of ki+l which is feasible according to 
the production constraint can be achieved by individual savings decisions.2 

Where Ai = o, the problem may be simplified by setting ta, = o all j. We have 
earlier noted that consumer behaviour was invariant with respect to (positive) 
proportional changes in (I + tZ), w1 and Zi; and from (2I) it is clear that kj+1 is 
unaffected. We therefore adopt this normalisation. The necessary conditions for 

1 Although this formulation has been the more popular, its rationale may be questioned (see, for 
example, Dasgupta (I969)). 

2 There may be constraints on the range within which TiJ may be varied. Here, as elsewhere, we 
are not attempting to give a full characterisation of the optimum policy. 
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optimality may be set out in terms of the choice of wi, ti, pi+l and Z' (ki+1 is 
eliminated using equation (2I)). The first-order conditions for maximisation are: 

vi = yr ~ '(23 a) -V =r2(i+ I) + I + n rFl(i ) [( )) ] 2a 

where ri denotes the derivatives with respect to the ith argument, and Li, CLx 
denote the derivative with respect to x, 

-Vi =yrP4(j+I)+ P (j+I) ff Lj -C (23 b) 

and -vL = yr5(j+I) + r P(i+ I)[(f--) Liz-CZj (23 c) 

The second set of equations are those obtained by differentiating the recursion 
relation (22) with respect to the state variables ki, (o-1, pi and Zi-l: 

]P(i) = n ri(i + I ) ()I +f'), (24a) 

P2U) -=I7 .1J(i+ I) C- I +n) ' 24b) 

IP4 U)= - I +Pr(i+ ) ( Ip +n24c) 

1r,5 ) 
= 

]Pi Ui+ I)( I+n) 24d) 

In the next section we turn to the interpretation of these results. Throughout 
this discussion we assume both that an optimum policy exists and that it con- 
verges to a steady state.' 

III. INTERPRETATION O.F THE RESULTS: 

FIRST-BEST INTERTEMPORAL ALLOCATION 

This section examines the interpretation of the results obtained where T1 is 
freely variable (so that Ai = o allj), focusing on the steady-state properties. (The 
properties of the approach to steady state can readily be deduced.) In this steady 
state, the condition (24 a) yields I,(j) = I,(j + i) or 

I +f I +n (25) 

Where the objective function takes the total utility form (i.e. y = (i + n)/(i + &)), 
this means thatf' = . The intertemporal allocation is such that the rate of return 
equals the rate of discount applied to different generations (as in Diamond (I973) 
and Pestieau (I974)). Where the objective is of the average utility form (i.e. 
y = I/(I +8)), this means that I +f' = (I +n) (I +8), which is often referred to 
as the 'modified golden rule' (e.g. Cass and Shell (I 976) and Dixit (I 976)). 

1 For discussion of a fully-controlled economy, and references to the literature, see for example 
Cass and Shell (1976). 
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In the steady state, the values of Fi/Fl are given by (24b-d). Substituting first 
into (23 c), we obtain, dropping the time superscript and using the properties of 
the indirect utility function (I 7): 

(L) (I +) = 
+(-C2z) + (wLz-Clz). (26c) 

From the individual budget constraint (differentiating with respect to Z), 

Clz +pC2z = w(I -tw) Lz- I. (27) 

Hence (26c) yields the condition 

(I +n) (rl t WLZ-rC2Z (28) 

where p I +f I +r(-t) I - It+f (29) 

and we have used the steady-state condition (25). 
The condition (28) has a straightforward interpretation. The left hand side (,u) 

measures the benefit, denominated in terms of government revenue, of a unit 
increase in lump-sum income, or equivalently a unit reduction in the lump-sum 
tax. The second and third terms are the change in revenue arising from the 
income effect; the first term is the private marginal utility of income divided by 
the ' shadow' price of revenue (i.e. the effect of an easing of the revenue target). 
This has been referred to in the optimum tax literature as the 'net social marginal 
valuation of income' (Atkinson and Stiglitz, ig80). Where the government can 
employ lump-sum taxes, then the necessary condition is that / = I; moreover, 
as in the standard literature, this implies that there is no recourse to distortionary 
income or expenditure taxes. This may be seen from (23 a) and (23 b). Making use 
of the steady-state conditions for r2/1` and P4/rl, and the properties of the 
indirect utility function, 

- (#) (L ) L L= (I+f )+(WL, - C1), (26a) 

(z)( (I )C2= (+f,)+(wLP-Clp). (26b) 

Using the budget constraint, and the Slutsky relationships,' these may be 
rewritten: 

-tWWSLL-TS2L = (g- i)L, (30a) 

tWSWL2 +TS22 = (t- I) C2. (3o b) 

Thus if the government can use lump-sum taxes freely ( = I), the right hand 
side of both equations is zero. 

1 I.e. where I denotes lump-sum income, 

AL ac2 a aL ac2 ac2 C aC2 
a=L aI +SLL, p =-C2 I +'S2 L a aC2+S2.L, = 2 7I + 22 



538 THE ECONOMIC JOURNAL [SEPTEMBER 

In the model as formulated, there is no apparent reason why lump-sum taxes 
cannot be employed. As argued in Atkinson and Stiglitz (I976), ideally one 
should build into the analysis the reasons why in reality governments are not 
happy to rely principally on lump-sum taxes, particularly on account of distri- 
butional objectives. Our purpose here is to focus on the relative merits of income 
and expenditure taxation, and in view of this we simply assume that there is a 
limit to the use of lump-sum taxation - for example because of its adverse intra- 
temporal distributional consequences. 

Where the government cannot employ lump-sum taxation, we have the 
standard Ramsey results. We are therefore in a situation where the argument of 
Feldstein and others applies. If we define the compensated elasticities 

OLL-LSLL, O.2L - S2L)( L C2 
(3I 

0L2 =LSL2) 0'22 - C 22) 
12 

and eliminate It from (3o0a) and (3o b), we obtain (using the fact that S2L =SL2) 

-tw I-;(TLL - C2L) = ((rL2 _'22)* (32) 

As noted by Diamond (I973) and Pestieau (I 974), this is the application to the 
dynamic case of the results obtained by Corlett and Hague (I953). 

In seeking to use this analysis to make an efficiency argument for expenditure 
taxation, people have adopted two approaches. First, one can seek qualitative 
statements. This is illustrated by the results of Atkinson and Stiglitz (I972) for 
the case where U is directly additive. In that situation, unitary expenditure 
elasticities imply that the optimal tax rate. r is zero, hence there should be no 
taxation of savings. This can be shown from equation (32) by noting that direct 
additivity implies that the substitution terms can be expressed in terms of income 
derivatives (see, for example, Houthakker, I960, p. 248) and then making use of 
the unitary elasticity condition ( I/C1) (dC,/dI) = (i /C2) (dC2/dI).' This assump- 
tion of unitary expenditure elasticities would therefore justify the expenditure 
tax, but there is no strong reason to believe that it is valid. 

The second approach is to make use of empirical estimates of the parameters 
ori. This faces the difficulty that there is considerable disagreement about key 
parameters, and that in some cases there is virtually no empirical evidence at all. 

I The term oab- a2L is proportional to 
I dL I I dC2 

X dI y+wL C2 dI 

From the budget constraint 

C.(u I/C1) (dCl/dI) +pC2(I /C2) (dC2/dI) = I?+wL(i/L) (dL/dI). 

Hence the unitary elasticity condition (and I = o, Z = o) implies X = o. See also Sandmo (I974) 
for a similar analysis. 
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This applies particularly to the cross-elasticities, 0L2 and 02L, very little being 
known, for example, about the elasticity of labour supply with respect to the 
interest rate.' 

Moreover, experimentation with possible values shows that the results may be 
highly sensitive. If we start with 0L2 = 0-2L = o, then oLL - 03 and -22 = - I*5 

would imply a positive tax on savings. There is, however, no reason why it 
should equal the income tax rate: e.g. with tw = i, r = I, it is less than the 
equivalent income tax.2 On the other hand, if the elasticity of labour supply were 
larger,3 and that of savings lower, this could imply a higher rate of tax on capital 
income - a surcharge on investment income - for all likely values of the tax 
rates. For example, if o-LL = I-5 and -22 = -o-5, savings would be taxed more 
heavily where tw is less than . At the same time, there is no reason to suppose that 
the cross-elasticities are zero, and the conclusions reached can depend sensitively 
on their value. If 02L were 0'3, T would fall to zero, whereas 02L -- 0'3 would 
double the optimum tax rate on investment income. It is unfortunate that the 
conclusions appear to rest on the values of elasticities which have typically been 
ignored in empirical work. Even if we could agree on estimates of the own- 
elasticities, there would remain a considerable range of estimates of the tax 
rates. 

It should be clear from the foregoing that it is difficult to make a strong case 
either for the expenditure tax or for taxing interest income at the same rate as 
wage income. It is in fact expecting too much to hope that one could derive such 
concrete conclusions. What the optimum tax literature can do is to indicate some 
of the factors influencing the design of tax structure. For example, the condition 
(32) depends on the direct compensated elasticities in the way intuition suggests: 
the tax on savings is more likely to raise welfare, the larger is the compensated 
elasticity of labour supply (0LL) relative to that of future consumption (- C22). 

It may also suggest some qualitative propositions. For example, the fact that 02L 

and -L2 are of opposite signs means that a sufficient condition for an increase in X 

above zero to be optimal is that -2L < o (the compensated supply of labour must 
decrease with the interest rate).4 However, it is in our view a misapplication of 
the optimum taxation literature to suggest that it provides a clearcut answer to 
the choice between income and consumption bases. This is even more true when 
there are restrictions on the government's ability to achieve a desired inter- 
temporal allocation - a case to which we now turn. 

1 As noted earlier, in Ordover's (1976) model this cross-elasticity is identically zero. The reason is 
that variations in effective labour supply in his model come about through the choice of how much of 
the first period to devote to education, and since there is no labour supply in the second period of an 
individual's life, the interest rate becomes irrelevant to the educational decision. While the model is 
perfectly logical, this implication may seem somewhat paradoxical, because one might have expected 
the introduction of investment in education to be the most interesting way of introducing a relationship 
between labour supply and the rate of interest. 

2 It should be noted that the relevant time period is a generation. With other values of ti,, and r, 
the rate may exceed the equivalent income tax. 

8 The labour supply decision should be interpreted broadly to include participation, retirement, 
emigration, etc. 

4 This is the analogue, in terms of compensated demand functions, of what Ordover and Phelps 
(I975) call the anti-Hicks-Lucas case. (Their failure to refer to it as the anti-Hicks-Lucas-Rapping 
case is particularly strange in a paper on justice.) 
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IV. CONSTRAINTS ON INTERTEMPORAL ALLOCATION 

In the previous section it was assumed that the government could use the timing 
of lump-sum taxation (i.e. vary T1 for a given Z), or debt policy, to achieve the 
desired intertemporal allocation. Thus, with the total utility formulation of the 
objective, the steady state capital stock satisfies the 'first-best' conditionf' =8. 
On the other hand, the assumption that the government possesses this degree of 
control is crucial to the results. In particular, if the government cannot achieve 
the desired level of capital by varying lump-sum taxes, then the standard optimum 
tax results no longer necessarily apply. 

The introduction of such constraints raises a number of questions. What is it 
that prevents the government from levying differential lump-sum taxes? If there 
are constraints on using the income tax for this purpose (e.g. that the tax 
exemption must be identical for all), what is to stop the generations from being 
treated differently under a social security scheme (e.g. Samuelson, I975)? If tax 
policy cannot be used, what are the limitations on the use of debt policy? In a full 
treatment, these issues need to be addressed. Our purpose here, however, is not to 
explore these questions, but rather to draw attention to some of the possible 
implications of such constraints. If the government is constrained in this way, how 
do the results need to be modified? 

In order to illustrate the effects of constraints on the intertemporal allocation, 
we assume that there is no lump-sum taxation (T1 = T2 = Zi = o all i), no debt 
(Di = o all i) and no indirect taxation (ta = o all i).1 The maximisation problem 
may be reformulated as (using LI in place of r): 

Q(j) = Q(ki, (w-l,pi) 

= max(Vi+Ai[ki +L (f-wJ) G]+yKNj+I) (33) 

The necessary conditions are: 

(-V1) = Ai[(f-w1 -f'ki/LJ)L -LJ] +YQ2(j+ I) 

I+ n )Q(+I(w?L@Co (34a) 

and (-V') = AJ[(f-wi-f'ki/Li) L] + Yn3(j + I) 

+ ( $)Q l(j+ I) (wiL4-Clv). (34b) 

The recursion equation yields: 

1(j) = [I +f'(ki)] [Ai + I +?n1(j+ I)j (35a) 

=( I )[ I +n ](j+ (35b) 

I In this case the normalisation of tax rates is not an arbitrary matter. From the individual budget 
constraint (I5), an equal proportionate rise in (i + t) and wi leaves the individual unaffected (with 
zi = o), but the level of private savings is changed, and hence affects (I9). Put another way, the 
government is no longer indifferent about the timing of receipts. 
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3(j)= ( 1 ) Ql(j+ I)] (35c) 

In steady state, equation (35 a) gives (dropping the time superscript): 

A i 36 
, I+f I+n (36) 

and from (3 b) and (3 c) we can solve for Q2/Q1 and L23/i1 as functions of 
A/Q1. Substituting into (34a) and (34b), and using the Slutsky equations, yields: 

-tWWSLL- SI +f S2L = (b*t-I)L, (37a) 

Y(I +fI +f 

tWWSL2+ -+ S22 = I + (I +f) JC2) (37b) 

where / x- a(I,+f') tWLZ y(I +f') C2z (37c) 

If (I +f') were equal to (I +n)/y, as in the 'first-best' condition (25), then 
these equations would reduce to the standard Ramsey formula. In order to see 
what happens where the first-best cannot be attained, let us consider first the 
case where the objective is of the total utility form, so that y/( i + n) = I /(I + 4). 

If we then define 

0 _ -(IA = I+f' (38) 
1 

this will be positive (negative) where the capital stock is less than (greater than) 
the 'first-best' level: i.e. asf' is greater (less) than S. Substituting into (37 a) and 
(37 b), and eliminating itt*, we obtain 

It p I-t ( - 0 2L) =p(01L2 ? 222) (I + 0) 0. (39) 

This is the analogue of condition (32), and reduces to this when 6 = o.1 If instead 
the objective is formulated in terms of average utility, with y = I/(I + 4), then 
0 is positive where (I +f') > (I + n) (i + 4). Where S -> o, this gives the 'golden 
rule' condition: 6 is positive (negative) where the capital stock is below (above) 
.the golden rule. (Here, since y = I, a different argument is necessary to charac- 
terise the optimum.) 

The equation (39) does not allow us to draw direct conclusions about the effect 
of constraints, since 6 is itself a variable of the problem. To get a better under- 
standing of the nature of the solution, it is useful to work out a specific example. 
Suppose that the individual utility functions are Cobb-Douglas: 

U= a,logC1+a2logC2+a3log(I-L), (40) 

1 One interpretation of the relationship between (39) and (32) is that the former contains an additive 
term to correct for the 'externality' arising from the change in savings when the economy is not at the 
'first-best'. For a general analysis of the additivity property of optimal taxes when there are externalities, 
see Sandmo (I975). 
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where a, + a2 + a3 = i. This example is chosen because it is simple and because 
we know that in this case the standard optimal taxation framework would 
involve r = o, since the expenditure elasticities with respect to labour income are 
all equal to one. The compensated elasticities in the Cobb-Douglas case are:I 

oLL = 2L = a3, 22 = a2- I, (4I 

O'L2 = -a2 a. (i -a.) .J 

Substituting these values into (39), we obtain 

j= (I +0 ( al) (42) 

(This confirms that where 0 = o there should be no tax on savings.) Suppose that 
the objective function is of the total utility form. From the capital market 
equation (8) and the production constraint (20), and assuming that the pro- 
duction function is also Cobb-Douglas (f = B(k/L)fl), we can then calculate that: 

(i/n+al)(fa ) = ( )(fo-8)+k, (43) 

wheref' denotes the return to capital at the no-tax equilibrium.2 We may also 
note that the after-tax interest rate at the optimum is (using (38) and (42)): 

r(i - t) = r- (I + r)p = S-(f'S 2. (44) p a 
From this we may conclude that if in the absence of taxation the capital stock 

is less than its 'first-best' level, and if G > o, then at the optimum f' > S and 
hence 0 > o. In other words, the gap betweenf' and S may be reduced by the 
optimum choice of tax policy but not totally eliminated. This in turn implies 
that there will be a positive level of taxation on savings. Suppose, for example, 
that in the no-tax situation,f' = 2 O, S = I 2, and that a, = a2, q = i. Then with 
zero revenue requirement, the optimumf' may be seen from equation (43) to be 
I *6. This implies 0 = o I8 and an optimum tax rate on capital income of 50 %. 
The after-tax interest rate faced by the individual is o04 of the no-tax value. 

The Cobb-Douglas case is illustrated in Fig. i, where we have plotted the 
levels of C1 and C2 (L being a constant). In the absence of taxation, the feasible 
frontier follows the curve through P and GR. Each point on the curve is associated 
with a particular level of k, and k rises, f' falls, as we move up the curve. The 
point GR is that wheref' = n, or the golden rule, but there is no reason to expect 
the competitive equilibrium to be at this point (Diamond (I965)). In Fig. i, we 
have shown the no-tax competitive equilibrium as occurring at P, wherefo > n. 
On the assumption thatjfo > S > n, the optimal steady state solution involves a 
rise in k (to point Q) and a reallocation between generations (to point Q*). 

I The maximisation of U subject to the individual budget constraint yields 

L = a,+ a2; C1 = al); pC2 = a2w. 

2 The no tax equilibrium has r = #l(I-a8)(I+n)/[a2(I-n)]. This is the same as the example 
given by Diamond (I965, p. I 135) except that he does not allow for any labour response. 
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It may appear paradoxical that where the no-tax capital stock falls short of 
the 'first-best' level there should be a positive tax rate on capital (in the Cobb- 
Douglas example). The reason for intervention is, however, the level of capital 
formation and - with the particular savings function - private savings are 
increased by a switch from tw, to r.1 This is a special feature of the particular 
example, but the important point is that, where the government is constrained 
in achieving the desired intertemporal allocation, it is the absolute effect on 
savings which is relevant. The essential element is the uncompensated response, 
rather than the compensated effects which have received most attention in the 
optimum tax literature. 

C2 
Golden 

rule 

0 

0 

0Q 

No tax c Consrie 
equilibrium optimum 

0 oX 

in/ 
k 

First period consumption C, 

Fig. i. Cobb-Douglas example: steady states. 

V. ALTERNATIVE FORMULATIONS OF THE 

GOVERNMENT S OBJECTIVE 

In the previous section we have seen that the standard optimum tax formulae 
need to be modified where the government does not have sufficient instruments to 
ensure the intertemporal allocation condition: 

I +f' = I +n I +6. (45) 
y 

The level of private savings is 

A = W(I-tw)L-Cl= a2W(I-t ) 

and hence rises if T is increased and tw reduced. 

I9 ECS 90 
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Thus the nature of the solution, and the desirability of income or expenditure 
taxation, depends on the instruments at the disposal of the government. It also 
depends on the objective pursued by the government, and in this section we 
explore some of the implications of alternative goals. 

The first aspect considered is the effect of variation in y. This may be illustrated 
by the Cobb-Douglas example used in the previous section. Defining e as in 
equation (45), the optimum steady state value off' can be obtained from equa- 
tion (43) by replacing a by e. The optimum tax rate on capital income may in 
turn be obtained (see (44)): 

= a2\ r-e- (a, + a2) [( -q) (r0-e) +'q(G/k)] 6 
tr a= ,j v(al + qa2) (46) 

It follows that the tax rate is lower, the larger is e. A rise in the discount rate, 
reducing y and hence raising e, leads to lower taxation on capital income. (As 
noted before, this is a product of the particular savings function implied by the 
Cobb-Douglas utility function.) 

The consequences of the replacement of the total utility objective by that of 
average utility may therefore be seen directly. The latter implies that 

6 = (i +n) (i +) -I, 

which exceeds o where n > o, and the tax rate on capital income is lower with 
the average utility objective. On the other hand, if we reduce &, while main- 
taining the average utility assumption, then the tax rate rises; and in the limiting 
'golden rule' case, with a = o, the value of e is lower (we assumed a > n in the 
earlier discussion). The 'golden rule' solution involves a higher level of taxation, 
and of capital formation. 

Secondly, we may relate our anaiysis to the debate between Samuelson (I 958), 
Lerner (I gsg) and others concerning the formulation of government objectives 
and intertemporal allocation. In order to see some of the issues involved, let us 
consider the case where the utility function may be written: 

ul(Cl,L) +U2(C2). (47) 

The debate has largely been carried out in terms of comparing steady state paths. 
In this context, Samuelson took as the social utility function the welfare of a 
representative generation: i.e. (47). In our terms, this is equivalent to the case 
where y = I, and it leads, as Diamond (i 965) has shown for a production 
economy, to the golden rule solution. Alternatively, one can consider the welfare 
of those alive at a representative instant, weighted by their numbers and 
discounted according to their generation: i.e. 

ul(Cl, L) + 
i+n 

U2 (C2). (48) 

This may be seen as corresponding to the Lerner alternative formulation (see also 
Asimakopoulos (I968)), although Lerner himself took a o. This alternative is 
given in our case by y = (i + n) / (i + 5), and hence leads to a lower level of 
taxation on capital income where a > n. 
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To this point we have assumed that the discounting applies to generations; it 
can, however, be argued that the discounting should apply to calendar time. The 
distinction between these is discussed by Mitra (I975) who refers to the former as 
discounting for the remoteness of future generations in time and the latter as 
allowing for the probability of extinction. With the latter approach, there is the 
distinct possibility that private and social judgments will differ. In order to 
explore this, let us suppose that the government attaches a weight h to the second 
period component of the utility function (u2). Where the government applies a 
value of h greater than I, it is in effect attaching a higher probability to survival 
than the individual. Alternatively, it may be seen as acting less myopically.' 

The implications of h * I may be seen in the case where the government is 
unconstrained in its intertemporal allocation (as in section III), but is constrained 
not to employ Z0. We need to replace the derivatives of the indirect utility 
function by: 

,= +cXL+a(hk-I)pa@C2 (49a) 

V 
9CC2+a(h - I)p aL2 (49b) 

Using the Slutsky equations and definitions of the elasticities in equations (3I), 

the first-order condition can be shown to be: 

-+ (h-(I) ) (I ;fl) t(tWL) 0LL2L (o) 

If, for example, the right hand side is zero (as in the Cobb--Douglas case), then 
h > I implies that the optimum tax on savings is now negative. Where the 
government attaches more weight than the individual to future consumption, 
savings are subsidised rather than exempt (as they would be if h = I). The 
magnitude of the corrective subsidy depends on the extent of the difference 
between private and social valuations, and on the 'cost' of raising revenue, as 
measured by the ratio of the private marginal utility of income (az) to the 
'shadow' price of revenue (yrl/( I + n)) . 

The consequences may be illustrated by the Cobb-Douglas example. In that 
case it may be shown that the optimum tax is given by: 

- =I-h. (5I) 
p 

From this simple result, we may see that a 20 % difference in the weight attached 
by the government implies a 2o % subsidy on capital income. 

The non-Paretian objective function, where the government does not respect 
individual preferences, provides a further departure from the standard optimum 
tax formulae, although in this case the modification takes a quite intuitive form. 

1 This is related to the concept of Allais optimality (see Malinvaud, 1972, ch. Io), in that individual 
preferences within a period are respected. 

19-2 
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VI. CONCLUSIONS 

In the course of this paper we have examined how the standard optimum tax 
results may need to be modified when applied to intertemporal problems, 
particularly the choice between income and expenditure taxation. The main 
results are summarised in Table I which shows the conditions for optimality and 
the results in the special Cobb-Douglas case. 

Table I 

Summary of Main Results 

Cobb-Douglas utility and production functions 
First-order conditions (where G = o) 

First-best intertemporal allocation (section III) 

(OaLL-o2L) = - (OL2-o22) t, = o 
I-tw p 

equation (32) 

Constraints on intertemporal allocation 
(sections IV and V) 

I _ (OLL-o2L) = p (OL2-o22) (I +0)-0 

equation (39) equation (42) 

where objective is sum of utilities 

0 = r-a tr (ro-&) Ial+a2) 
I +8& \a, +fla2I 

where objective is 'average' utility 

6=r-n-&-n& =, (ro -e) (a+2 
(i+n) (i+8) 6 a, + e a2 

wheree= (i+n) (i+8)-i 

equation (46) 
Non-Paretian objective (section V) 

(where first-best intertemporal allocation) 

-w tO-LL - 02L) 
-w 

FT 
ch Ii+n\ 

=[+(hI)r() ] (OL2 -22) - -h 

equation (50) equation (51) 

The main lesson is that it is difficult to argue on the basis of existing results for 
the welfare superiority of either an expenditure tax or a pure income tax. Even 
in the case where the standard optimum tax results may be directly applied 
(section III), there is no strong reason to suppose that the exemption of saving 
is desirable on efficiency grounds. There are situations, including the Cobb- 
Douglas example (more generally, where there are unitary expenditure elasti- 
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cities), such that tr = o satisfies the first-order conditions, but the existing 
empirical evidence does not allow us to draw firm conclusions. It is indeed the 
case that the calculated tax results may depend crucially on parameters, such as 
the interest elasticity of labour supply, which have typically been disregarded 
in empirical studies. 

When the government is constrained in the instruments it can employ to 
achieve a desired intertemporal allocation, the results need to be modified. As is 
illustrated by the Cobb-Douglas example, if the non-intervention capital stock 
differs from its 'first-best' level there may be a case for taxing or subsidising 
capital income. In that example, if the capital stock is below the 'first-best', 
a tax on capital income raises welfare, bringing the capital closer to the full 
optimum but not closing the gap entirely. The optimum tax on capital depends 
on the response of savings and on the nature of government objectives. For 
example, in the Cobb-Douglas case, the optimum tax on capital income is a 
declining function of the social discount rate. Moreover, where the government's 
valuation departs from that of the individual - as may quite easily happen in a 
dynamic context - this provides a further modification of the results. 

The analysis does not therefore lead to clearcut policy conclusions; rather the 
lessons to be drawn are about the nature of the arguments which can be made in 
this field. We have for example tried to bring out the interdependence between 
different policy instruments, and the way in which the case for different tax bases 
depends on the range of measures at the disposal of the government to achieve a 
desired intertemporal allocation. We have shown how the results may need to be 
modified where these are constrained, and how they are affected by different 
formulations of the social welfare function. In part these conclusions are quite 
intuitive: for example, the correction for divergences between private and social 
valuations (equation (50)). Others are less obvious: for example, the fact that it 
is the uncompensated rather than compensated response of savings which is 
relevant (in section IV). 

The analysis has been limited in several important respects. In particular, we 
have been concerned with intertemporal allocation, which is essentially a 
question of intergenerational equity, but we have not addressed the issue of 
intragenerational redistribution. This is important both in its own right and also 
because of its implications for the policy instruments which can be employed 
(particularly the limitations on the use of poll taxes). A natural extension of the 
model is to assume that individuals have the same preferences, but differ in their 
earning abilities; this is the formulation of Mirrlees (I97I), taken over in an 
intertemporal context by Hamada (I972), Ordover and Phelps (I975) and 
Ordover (1976). These authors allow in effect. for differences in wage rates; we 
should also take account of differences in rates of return which may arise in an 
'imperfect' capital market. This can be modelled in a number of different ways,' 

1 There are two approaches that seem to be worth pursuing. In the first, the rate of interest ri is 
simply individual i's marginal productivity of capital as derived from his personal production function. 
Thus, there is really no capital market at all, and each individual's future consumption is constrained 
by the return on his real investment undertaken in the first period. In the second interpretation there is 
a capital market, but because of imperfect information, transactions costs etc. consumers do not have 
the same degree of access and therefore receive different rates of return. 
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but is an important phenomenon which should be incorporated, along with 
uncertainty, into the intertemporal treatment of the design of taxation. 

London School of Economics A. B. ATKINSON 

Norwegian School of Economics and Business Administration A. SANDMO 
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