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We consider a model of ‘public provision of private goods supplemented by private topping-
up’ a la Epple and Romano (1986a), in which majority-voting determines the government’s 
capacity of public provision, and unsatisfied private demand determines the equilibrium level 
of ‘consumption topping-up’ via purchase of market-supplied substitute goods.  In such a 
model of public-private provision, we study the impact of changes in production efficiencies 
in the public and the private sectors on the volume of public provision, on the extent of 
private topping-up, and on changes in the welfare of citizens in different income classes.  We 
focus on the consequences of a deteriorating public-provision regime on overall equilibrium 
outcomes, and identify the following effects: (a) such deterioration raises ‘utility inequality’ 
as richer citizens engage in increased topping-up; (b



 3 

@A*&0+"'*B)*"2*'&+,&C*(*4$+4%($".&6)>1$2D74+E$'$+"&F*.$/*' 
&

PL&&&!"(4+#)2($+"&

In almost all economies in the world, there are many goods and services that are ‘rival in 
consumption’ – like potable water, electricity, public transportation, and healthcare – that are 
publicly provided by the government = public sector.  At the same time, many close substitutes of 
these goods are market-supplied (by private sellers) in these economies, and certain sections of 
affluent consumers ‘top up = supplement’ their consumption of the publicly-provided goods by 
purchasing such market-substitutes – bottled water, privately-produced electricity, private 
transport modes, privately-supplied healthcare, and the like. 

Epple and Romano (1996a) and Gouveia (1997) are two early papers that carried out formal 
analyses of this scenario of ‘public provision supplemented by private topping-up’ in 
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about 15%
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is majority voting over the total amount of money, M, to be spent by the public sector in 
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Our main objective will be to understand how the public-private equilibrium varies with 
changes in public and private 
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Proposition 1, with pe = h, in a straight-forward manner to characterize the public-private 
equilibrium outcome.  That, in turn, will facilitate our carrying out comparative statics exercises 
to determine how the overall equilibrium outcome and citizens’ welfare will respond to 
changes in public and private production costs. 

Using Proposition 1, we record the overall public-private equilibrium outcomes and payoffs in 
three distinct parameter configurations that are distinguished on the basis of the unit costs of 
producing B and C.    
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!/7%2(&+"&(A*&*a(*"(&+,&(+77$".D)7T&&&No citizen tops up B with C when g Î [gmin, h.X/xW].   
Individual topping-up begins when g increases above h.X=xW, with a richer citizen opting to top-
up B with C before a poorer citizen.  The measure of citizens who engage in such topping-up 
rises continuously (from zero) as g increases from h.X=xW towards h, with the richer sections of 
the population topping up B with C as g rises to h from below.  When g rises from ‘a bit below 
h’ to h, the measure of supplementors jumps discontinuously to unity.  All citizens top up B 
with C for all g ≥ h.   

A relatively poor citizen with income x < X  tops up B with C if and only if g ≥ h; her top-up 
level jumps from zero to a positive amount when g increases from ‘a bit below h’ to h; further, 
when g increases beyond h, her topping-up level stabilizes in that she consumes a constant level 
of the private good C given that the public provision volume remains unchanged at zero in that 
scenario.  On the other hand, a relatively rich citizen with income x > X tops up B with C if and 
only if  g > h.X=x.  For such a citizen, topping-up level rises continuously from zero as g rises 
from h.X=x towards h; there is an upward jump in the topping-up level when g rises from ‘a bit 
below h’ to h; and when g increases beyond h, the richer citizen’s C-consumption level 
becomes constant for the same reason as for a relatively poor citizen.     

Changes in the set of supplementors as well as changes in the level of individual supplemen-
tation 
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when g 
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The comparative statics results imply the following features of the public-private equilibrium 
under Bertrand competition in the C-market.  As long as public efficiency is above a threshold 
(g < h), an incremental decline in public efficiency causes incremental changes in outcomes – 
public provision falls incrementally, the extent of topping-up rises incrementally, and 
individual utility falls incrementally for all citizens.  With respect to the distribution of well-
being, an incremental rise in g – for g Î (h.X=xW, h) – causes utility-dispersion between rich and 
the poor citizens, which is a consequence of the fact that the former engage in (increased) 
topping-up.   

In contrast, discontinuous changes occur when public efficiency falls below a threshold – and  
g rises from ‘just below’ to ‘just above’ h.  Then public provision falls discretely (due to a 
discontinuous change in the majority voting outcome), private topping-up rises discontinuously 
(with jumps in the number of supplementors as well as in the level of individual 
supplementation); and most importantly, individual utility rises discretely for all citizens richer 
than a threshold income level x0, and falls discretely for all citizens poorer than the threshold 
income level.  These discontinuous changes lead to a discrete increase in utility-inequality 
among the population.   

A striking aspect of the above-described changes is that a deterioration in the public provision 
regime can cause a substantial set of rich citizens to be strictly better off.  There exists a precise 
counterpart to this result:  an improvement in private technology of C-production can cause a 
substantial set of poor citizens to be strictly worse off.  In what follows, we establish this result 
by studying the consequences of improvements in private-sector productivity.    

;L<&&&Effects of improving private efficiency&

We now consider a ceteris paribus fall in the unit cost h of C-production in the private sector.  
Specifically, we consider decreases in h in a range [hmin, hmax] where hmin < g
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Intuitively, a fall in the unit cost (and thus the price) of the competitively-supplied good C 
induces the rich citizens (who constitute a majority) to vote for a drastic reduction in public 
provision.  This causes a discrete change in the majority-voting outcome from ‘adequate 
provision’ to ‘null provision’ (the majority compensates for this change by increased 
supplementation).  While this discontinuous regime change causes a discrete improvement in 
individual well-being for all citizens richer than an income threshold, the noteworthy fact is that 
an incremental improvement in private-sector productivity leads to a discrete reduction in the 
welfare of many citizens located in the bottom-tail of the income distribution.  &

Note that if the supplement good C came in multiple quality levels, with a higher-quality good 
being a better supplement for the publicly provided good (e.g., generator sets vs. inverters), 
then cost and price decreases in each of these variants of the supplement good could generate 
outcomes of the following nature.  A fall in the cost=price of the lowest-quality supplement 
below a threshold level could lead to some discrete reduction in public provision and a 
consequent discrete reduction in the welfare of the poorer citizens.  Next, a fall in the cost=price 
of penultimate
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to unequal economic growth) given an unchanged public provision system can be another 
reason why the rich will demand private supplements to public provision.   

Further, there are enough reasons to believe that widespread use of private supplementation by 
the rich generate economy-wide negative externalities – private electricity generators pollute, 
plastic water bottles fill up landfills, and so on.  It will be fruitful to study the extent to which 
citizens (fail to) internalize these externalities in their voting and consumption decisions, and 
the resultant impact of the negative externalities on societal welfare.  Furthermore, for publicly 
provided goods like primary education, citizens’ participation and involvement are critical 
inputs in the public production process.  These are likely to be reduced when citizens engage in 
increased supplement consumption.  A process of public system decline will then have negative 
magnification effects that need to be studied, along the lines initiated by Gurgur (2016).  
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