4

The Fiscal Space Conjecture:
Theoretical Reflections

| : Sanjay G. Reddy

The nineteenth century carried to extravagant lengths the criterion of what one can call

Jor short ‘the financial results,’ as a test of the advisability of any course of actien

sponsored by private or by collective action. The whole conduct of Jife was made into a

sort of parody of an acconntant’s nightmare. Instead of using their vastly increased

material and technical resources to build a wonder city, the men of the nineteenth

! century built slums; and they thought it right and advisable to build slums becaure
slums, on the test of private enterprise, ‘paid,” whereas the wonder city wonld, they
thought, bave been an act of foolish extravagance, which would, in the imbecile idiom of
the financial fashion, have ‘morigaged the future’ — though how the construction to-day
of great and glorions works can impoverish the future, no man can see until bis mind is
beset by false analogies from an irrelevant acconntancy. .. The same rule of self-destrac-
tive financial calculation governs every walk of life... We are capable bf Shutting off
the sun and the stars because they do not pay a dividend. . . But once we allow onrselves
to be disobedient to the test of an accountant’s profit, we have begun to change our

¢ ' civiligation.
John Maynard Keynes (June 1933)
INTRODUCTION
- Recent applied work in fiscal policy (for example, Roy et al, Chapter 2 in this volume)
has advanced the so-called ‘“fiscal space conjecture’.! This conjecture states that:
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For any pablic investment programmee, the more the public good characteristics of the
public investment outputs, the less the precision and predictability of the fiduciary
payback calculation, The less the public good characteristics, the more the precision and
predictability of the fiduciary payback calculation.

A&ﬂd:

For any public investment programme, the more the public good characteristics of the
pabiic investment ontputs, the more the precision and predictability of the develop-
ment payback calculation. The less the public good characteristics, the less the precision
and predictability of the development payback calewlation.

Although the conjecture is suggestive, its terms have not been fully defined and the
conditions under which it is justified have not been fully identified. Since the conjecture
may provide a useful framework for thinking about an appropriate approach to public
investment, it may be deemed important to determine under what conditions it would

hold true. In an attempt to explore the problem, it is necessary to begin with some
definitions.

INITIAL DEFINITIONS: SOCIAL ACHIEVEMENTS,
DEVELOPMENT PAYBACK AND FINANCIAL PAYBACK

Suppose that a society consists of 7 petsons, §= {1,...n}. Let us also suppose that there
is an ‘individual achievement space’, 4, composed of /distinct dimensions (1, ..., /) in
relation to which cardinally measurable achievements are defined, so that 4: R /. Bach
member of the society, 1€S, possesses individual achievements a/=(a,,...a,) €4, which
together compose a social achievement vector 4=(a,...4,)€A4" If a social achievement
vector achieved in a given social state of affairs is designated by @, then by employinga
cortesponding supersctip, it is possible to define a ‘development ordeting’ by a reflex-
ive and transitive binary relation, >, over the set of possible social achievement vectors
{4®}. This development ordeting reflects judgements about the manner in which social
achievements are deemed to give rise to development. For simplicity, it will be assumed
that > is complete and strictly monotonic in social achievements, so that it can be repre-
sented by a real-valued ‘development evaluation function” D(4®) with the feature that
higher values of the function correspond to greater development as defined by the
relation >. The development evaluation function simultaneously encapsulates judge-
ments concerning the relative significance of distinct dimensions of individual
achievements and the disttibution of these achievements across persons.

It is assumed that one of the achievements (without loss of generality, achievement
1) is defined by ‘income’. Each individual then possesses income, y=a;, and the total
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income of the society is given by Y= E iy As previously, the superscript @ tmay be
employed to tefer to the incomes prevailing in a given social state of affairs.

Now, define a public investment as an action that may be undertaken by a govern-
ment (at some cost, ;) which has the effect of causing a change from one social
achievement vector, %', to another «®2. The effect of this public investment is to bring
about a change, AD=D(&%?)-D(4*"), in the level of development. This may be referred
to as the development payback of the public investment. It is determined by the initial
social achievement vector, 2%}, the impact of the public investment on the social
achievement vectot (i.e. on Aa=(a%*—a?")) and the treatment of this impact by the
development evaluation function. As such, the development payback cannot be deter-
mined without a composite assessment which integrates empirical observations and
normative judgements.

In contrast, the financial (“fiduciary’ in the language adopted by Roy et al, Chapter 2)
payback of the public investment may be defined as follows. The ‘societal financial
payback’ is AY=Y®2_Y®!. If government imposes on each individual, /€5, a propor-
tionate tax rate of 1, (0=7=<1), in a given social state of affairs, ® (de§1gnated ag before
by a superscript), then the ‘governmental financial payback’ is AY'= 21— I i 2%y,
It is evident that the governmental financial payback is less than or equal to the societal
financial payback. Henceforth, the focus will be on the societal financial payback,

" although the atguments may be readily extended to the case of the governmental finan-

cial payback.
Note that the marginal development payback (for example, that produced by
‘small”® public investment projects) can be written as follows:

r ! oap LI " aD
dp = — = —da;, + day;
121 .121 a :Zl day o 121 122 day K
# " i p:]
= ——d f + —_—daz
2‘1 ¥i T & 122 day

Evern if a public investment project were to consist only of a financtal payback (i.e.
=0), then the level of the development payback would still be potentially
gfecte?;%J ‘by the distribution of the societal financial payback across persons, since the
financial payback, 4y, received by each individual is valued to an extent that depends on
the matginal social valuation @D In the special case where such disttibutional considera-
tions play no role (either because the evaluator’s normative judgements are distribution
blind ot because of the availability of lump sum tax and transfer instruments or similar
means of achieving any desired distributional objectives), then:
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that is, the marginal total development payback is equal to the marginal total financial
payback plus the marginal non-financial development payback:

aD = dTFP + dNFDP

The discussion is specialized to this case for simplicity in the subsequent analysis,
although it is not essential to do so.

PUBLIC GOOD CHARACTERISTICS OF PUBLIC INVESTMENTS

Public investments often possess ‘public good characteristics’. How is this feature of
public investments best understood within the current framework? Given a public
investment project, for each individual and achievement it is possible to write:

Ag; = (af* —al') = 8,8
where  is the largest increase in the achievement experienced by any of the individuals.
Let the matrix 8, consisting of the coefficients 8, be called the impact coefficient
matrix. These coefficients are assumed non-negative for simplicity. Consider a feasible
public investment, P1, and suppose it has impact coefficient matrix 8. Now consider the
set, /, of impact coefficient mattices b' that is identical to © with the exception that its
coefficient vector, 8',(#€(1,...4)), is less than the corresponding coefficient vector 8,
for one or more /(1,...#) and unchanged for the remaining /& (1,.. .7). Every element
of this set must also correspond to a feasible public investment project if the original
public investment, P1, features complete excludability, and if the benefits of the public
investment project are perfectly divisible (which is assumned). This is because it must be
possible for such a project to partially or wholly ‘shut off” the benefits accruing to any
individual without diminishing the benefits that accrue to others, even if these benetits
are, in the first instance, jointly supplied. Alternatively, if there is not complete exclud-
ability, then at least some elements of the set / will be unfeasible. At the opposite
extreme of complete non-excludability, all elements of the set J ate unfeasible, implying
that the only way to provide the good undiminished to one person is to provide it
undiminished to all. The ‘propottion’ of elements in the set that are unfeasible, defined
approptiately, provides a measute of the excludability of the benefits of a public invest-
ment, Let a€[0,1] be such a monotonically decreasing index of the degree of
excludability of a public investment, such that a=1 when the benefits of the public
investment are not excludable at all {corresponding to a puB]ic investment with maximal
public good characteristics) and a=0 when they are completely excludable (correspon-
ding to a public investment with minimal public good characteristics). This is a
definition that focuses on the benefits delivered by alternative public investments rather
than on their physical ot infrastructural features.
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What about the assumption of non-tivalry in consumption? If the public invest-
ment, P1, is efficiently produced, and if there is no rivalry in consumption, then
‘shutting down’ {or mote generally diminishing) the benefits received by any individual
cannot increase the benefits accruing to any individual who continues to receive them.
Thus, there is no feasible public investment that has a distinct impact coefficient matrix
such that its coefficients are identical to those of 8, with the exception that its coeffi-
cients vector 8", (£E€(1,.../)) is less than the original coefficient vector for one or more
i€(1,...n), and its coefficient vector is greater than or equal to the original coefficient
vector for all other /E(1,...#) (and strictly greater for at least one). In contrast, if there is
some rivalry in consumption, then there exist such feasible public investments, The
magnitude of the trade-off between the lowered and the raised impact coefficients,
appropriately defined, provides a measute of the extent to which there is rivalry in
experiencing the benefits of a public investment.

Let BE]0,1] be a monotonically decreasing index of the degree of rivalry present in
a public investment, such that B=1 when the public investment is such that there is no
tivalry at all (corresponding to the case of maximal public good characteristics) and
p=0 when there is the greatest rivalty (corresponding to the case of minimal public
good characteristics). This is, once more, a definition that focuses on the benefits deliv-
ered by alternative public investments rather than on their physical or infrastructural
features.

It is important to note that whether a public investment possesses a high degree of
public good characteristics does not appear to depend, in principle, on whether ot not
the payback generated by the public investment is predominantly financial or non-
financial. Public investments that have paybacks of either type could vary in their public
good characteristics. Of course, there may be an empirical relationship between the

type of payback generated and the extent of public good characteristics. Whether this 1s
the case would have to be empirically investigated.

DEFINING PREDICTABILITY AND PRECISIOI"&

Having presented these preliminaries, it is now possible to address the ‘fiscal space
conjectute’ as desctibed by Roy et al (Chapter 2). First, predictability and precision need
to be formally defined. Roy et al define precision as the ‘degree of expected error in ex
ante calculations of payback’ and predictability as ‘the degree of observed error in ex post
payback outcomes’. If the sociat decision-maker has ‘rational expectations” the expecta-
tion of the difference between predicted payback and actual payback is zero. It seems
unappealing and implausible to assume that this difference is either systematically
negative or positive. It seems more plausible that Roy et al have in mind a measure that
penalizes greater deviation between expected payback and actual payback (such as the
variance of the errors in prediction). It will therefore be assumed that predictability and
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precision both refer to such a measure, specifically the variance in the errors of predic-
tion. Since the ex ante and ex post perspectives are equivalent in regard to such a measure,
henceforth both terms can be referred to under the heading of ‘predictability’.

PREDICTABILITY AND PUBLIC GOOD CHARACTERISTICS

Having defined these terms, can it be concluded that they vary in any systematic way
with the public good characteristics of public investments?

If dD = dSFP + dNFDP

then the errors in prediction of the development payback €, are defined by:
e = (B(dD) — dD) = E(dSFP) + B(@NFDP~ dSFP — dNFDP

Eurther, predictability or precision of the development payback refers to:
var &, = vat (E(dSFP) + B(@NFDP - dSFP— dNFDF)
= vat (dSFP; + var (dNFDP) + 2cov (dSFPANFDE}

whereas errors in prediction of the financial payback are defined by:
Ep =.E(¢iS‘FB —dSFP

and ptedictabi]jty ot precision of the financial payback refers to:
var & = var (dSFP)

It is interesting to note ﬁhat Var €, — Vat £ = var EdNFDB-PZcov (dSFPANFDP).

It follows that whether the predictability of the development payback is larger than that
of the financial payback will depend jointly on var (dNFDP) and cov (dSFRANFDP).
While it is straightforward to assume that the former is positive, the latter could, in
principle, be of either sign, and would appear to depend on the exact nature of the
interlinkages between financial and non-financial developmcnt achievements generated
by the public investment.

In particular, given that var (dNFDP) is positive, the predictability of the develop-
ment payback is greater than the predictability of the financial payback (var e, — var
£<0) if and only if the covariance between the non-financial development payback and
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the financial payback is either positive or negative and sufficiently small (possessing a
magnitude that is less than half that of the predictability of the non-financial develop-
ment payback). Note that both texms refer to properties of the outcormes generated by
the public investment as assessed by the development evaluation function. As such, they
each depend jointly on the empirical outcomes of the public investment and the norma-
tive assessments of these outcomes implicit in the function.

Consider the first (sufficient) condition — that the covatiance between the societal
financial payback and the non-financial development payback of a public investment
project is positive. Is this likely to be the case? Whether investment projects that gener-
ate positive (negative) societal financial payback generate positive (negative)
non-financial development paybacks will depend on whether there exist causal inter-
connections through which higher private incomes ate translated into better
(non-financial) development outcomes or vice versa. Much of the literature on develop-
ment strongly suggests that such causal linkages, ot ‘spill-over’, not enly exist, but are
pervasive. It is clear that the ‘spill-over’ that is present in the development process is
likely to be largest when the public good characteristics of the development process are
highest. (When the public good characteristics of an investment project are high then,
from the definitions given above, it is not possible to design the projects alternatively so
as to restrict the benefits to selected persons, and the benefits to particular persons
cannot be increased by decreasing those available to others. However, this is precisely
the case in instances in which there exist spill-over from financial to non-financial devel-
opment outcomes, or vice versa.) It is sufficient to think of specific empirical examples,
such as the income generation benefits of improving public health and sanitation, to see
that this is very frequently the case. In contrast, there may be projects in which the
pursuit of higher developmental payback is associated with lower financial payback and
vice versa. Consider, for instance, the degree of success in collecting health service user
fees from poor users. These diverse examples suggest that the sign and magnitude of
the covatiance berween different kinds of paybacks in a given type of investment
project are empirical matters. In particular, the greater public good characteristics of a
public investment project may ot may not be associated with the possession of higher
covariance between the development payback and the financial payback of the project,
and such covariance need not necessarily be positive.

So far the relative magnitudes of two concepts (the predictability of the develop-
ment payback and the predictability of the societal financial payback) associated with
any single public investment project have been explored. This, although interesting, is
not the subject of the “fiscal space conjecture’ that, instead, involves comparisons
between investment projects of each of the two concepts (predictability of development
payback and the predictability of societal financial payb:ick) individually.
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THE FISCAL SPACE CONJECTURE

It is now necessary to formally define the ‘fiscal space conjecture’, A first public invest-
ment project (P1) is defined as having ‘greater public good characteristics’ than a second
public investment project (P2) if (o,B)=(@y,B,), where the subscripts denote the
respective public investments and (a,p) are the measures of excludability and rivalry
defined above.* The fiscal space conjecture (FSC1) then states that if P1 has greater
public good characteristics than P2 (ie.) (e),B)> (0B then vare ;,, < vare,,and varep,
< vate ,, where the subscripts 1 and 2 refer to the tespective public investment projects.

Tt may be inappropriate to compare ‘unlike’ public investment projects, for instance
those that have different levels of expected (overall) development payback. Taking this
approach, it is possible to refine the fiscal space conjecture, for instance, as follows
(FSC2): if P1 has greater public good characteristics than P2 (e (e,B)>(a,B,)) and
P1 and P2 have the same expected overall development payback {i.e. E(dD,) = E(dDy)),
then vat &, < varep,and varég, > vareg, where the subscripts 1 and 2 refer to the
respective public investment projects.

It may be argued that this is not a sufficiently stringent conception of likeness.
However, the variance of the financial payback and-that of the overall developmental
payback cannot be meaningfully compared unless the expected levels of these paybacks
ate both similar. Accordingly, it is possible to present the stricter definition (FSC3): if P1
has greater public good characteristics than P2 (i.e. (a),B,)>(a,,B,)) and P1 and P2 have
the same expected overall development paybanck (ie E@D) = E(dD,)), and the same
expected financial payback (i.e. E(SFPT) = >, E(dy,) = X E(dyy) = E(dSFP2), then

Y and 2 refer to the respec-

< d > here the subscripts
var s’D;f var £D2 and var EFI var EFZ where € 51U SCIlPtS

tive public investment projects.

It may be noted that, if the expected overall development payback and the expected
financial payback are the same, then it follows that the expected non-financial develop-
ment payback is also the same. That is:

n

E(dNFDP1) = ; ;E(i?—_daw) = i éE( :;D dam)

dag, =1 j=2

= E(dNFDP2).
The stricter definition (FSC3), is taken as that being the most apptroptiate of the ones
thus far considered. However, in any of these cases there are two required implications.
Specifically,

Varg,,, < varep, )

which is true if and only if:
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var (dSFPTY + var (dNFDPT) + 2cov (dSFP1,dNFDPT) <
vat (SFP2) + vat (ANFDP2) + 2cov (4SFP2,dNFDP2)
(Condition A%},

The argument above is that the covariance between financial payback and non-financial
development payback for any given public investment project Is likely to depend on the
specific empirical features of that project (as well as the normative weights implicit in
the development evaluation function). It follows that whether cov (&SFPT,dNFDPT) <
cov (dSFP2,dNFDP?2) is an empirical matter. The same would seem to be true of the
relative magnitade of the variances of the developmental paybacks and the financial
paybacks in the two cases. Nothing in the definition of a public good would seem to
provide obvious guidance in assessing the relative magnitude of these vatiances.

Also:
var &y, > vat £, if and only if var (dSFPT) > var (ASFF2) 2)
(Condition B¥).

Once again, the relative magnitude of the variances of the financial paybacks would
seem to be a matter about which the definition of a public good would not seem to
provide clear guidance. It is certainly possible that (1) and (2) are true for reasonable
development evaluation functions under specific empirical conditions, but this would
depend on empitical facts concerning the nature of public investments. :

It is clear that it is necessary to place mote structure on the problem if conclusions
are to be detived. Returning to Condition A* above, and taking note of the eatlier
conclusion that thete is no theoretizal reason to assume that the covariance (between
financial and non-financial development payback) is systematically different across
projects with different public good characteristics, it is possible to specialize further to
cases in which:

cov (dSFP1 ANFDP1) = cov (dSEP2,ANFDP2)

If ‘comparable’ projects are defined as ones for which this ‘equal covariance’ condition
holds, in addition to the previous conditions for likeness of projects (that the expected
overall development payback and the expected financial payback of the projects are the
same), then the fiscal space conjecture can be further refined to state (FSC4): if P1 has
greater public good characteristics than P2 (i.e. (a;,B,)>(@y,B,)) and P1 and P2 are
comparable projects, then varep, < varep,and vargy, > vare,, where the subscripts
refer to the respective public investment projects.
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From Condition A%, for this version of the fiscal space conjecture to be true itis
required that

var (dSFPT) + var (dNFDPT) < var (dSFP2) + var (ANFDP2),
(Condition A**) and, as before (Condition B¥), that var (dSFP1) > var (dSFP2).

It is now possible to introduce an important feature of public goods, which has been
considered to be central in the extensive empirical and theoretical literature on the
subject. This is the idea that the ﬁna'ncing and the provision of the optimal level of
public goods is extremely challenging because of difficulties in eliciting the value that
individual agents receive from a public investment that has high public good character-
istics. The ‘free rider problem’ in public good provision has been widely viewed as being
very serious.” Although there are, in principle, mechanisms for eliciting the required
information, these are only available under very stringent theoretical conditions. In
practice, in real situations, there are considerable uncertainties as to whether the optimal
level of the public good can be provided and, more especially, as to whether the
resources expended on public good provision can be recovered from those who benefit
from them (which will directly affect the governmental financial payback and may
indirectly affect the societal financial payback). Such difficulties in recovery may be
important not only in creating obstacles to making the public investment initially effec-
tive, but in making it difficult to sustain the public investment over time and to generate
an adequate ongoing stream of benefits. It might be argued from this fact that it is
reasonable to characterize the vatiance of the financial payback expected from an
investment with high public good characteristics as being greater than the variance of
the financial payback expected from an investment with low public good characteristics.
If this were true, then Condition B* would hold:

var (dSFP1) > var (dSFP2)
For Condition A*¥* to hold it is necessaty to require in addition that:
var (dNFDPT) < var (dNFDPZ)

and that the difference in the predictability of the non-financial development payback
of the two projects, var (dNFDPZ)—var (dNFDPT), be sufficiently Jarge. In other words,
projects with high public good characteristics must have relatively predictable non-
financial returns as compared to projects with low public good charactetistics. This
assumption may be deemed not unreasonable if it is thought that certain public invest-
ment projects possessing high public good characteristics (for instance, public
sanitation of immunization campaigns, or rural roads) are known to have faitly
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predictable beneficial effects on non-financial development objectives. In contrast,
public investment projects possessing lower public good characteristics, such as toll
bridges, contribute much less predictably to non-financial development objectives,
because the causal interlinkages between the provision of such goods and non-financial
development objectives are not well understood.

If these empirical hypotheses are correct then the fiscal space conjecture (FSC4)
would hold true. Since the hypotheses required for the proposition to hold true are
unverified, albeit plausible, it is correct to describe it as a conjecture.

CONCLUSIONS

In the interest of greater clarity, an attemnpt to make a formal statement of the fiscal
space conjecture and to identify some empirical conditions under which it would hold -
true has been undertaken. The potential implications for public investment planning,
especially in developing countries, are worth considering. The risk associated with
receiving inadequate financial paybacks from projects that possess high public good
characteristics may be high. That may not always be sufficient reason to avoid such
projects, especially as the risk associated with the overall development payback of such
projects is lower where the fiscal space conjecture holds true. A consequence is that 2
supetficially rational, ‘risk-averse’ public investment policy may have considerable
developmental costs, as it may give undue significance to the low predictability of a

project’s financial payback, which ought to be only one part of the overall assessment of
the risks entailed in public investment.

NOTES

1  Iam most grateful to Francisco Rodtiguez for his helpful suggestions.
2

In this respect it is similar to many other economic and social measures, which involve “thick
cthical concepts’ —see, for example, Putnam (2004).

3 This is not a restrictive characterization for most public investment projects, which must be
viewed as either small relative to a national economy or possible to be disaggregated into small
commponent ptojects. Moreover, the characterization is convenient but not crucial to the analysis
that follows.

4 Excluded is jointness in supply’, mentioned by Roy et al (Chapter 2, this volume), in keeping
with current definitions of public goods.

.

See, for example, Cornes and Sandler (1995) for a survey. For an interesting view of the history
of this discussion, see Tuck (2008). '

REFERENCES

~Cotnes, R. and Sandles, T. (1995) The Theory of Excternalities, Public Goods and Cluk Goods, Cambtidge

- University Press, Cambridge



104 TFISCAL SFACE

Keynes, J. M. (1933) ‘National self-sufficiency’, Tk Yal Review, vol 22, no 4 {June), pp755-76%
Putnam, H. (2004) The Collapse of the Fact/ Value Dichotomy, Harvard University Press, Cambridpge, MA
Tuck, R. (2008) Free Riding, Harvard University Press, Cambridge, MA




