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A bstract 

A counl.ry consists of Lwo non-overlapping regions, each rulcd by a 
local authority. The federal governmcnL plans to consLruct a facility in 
onc of t.he regions. If the faci li ty is construcLecl, it genera.tes a social 
valuc in the host region and has spillover efiects in the rest, of thc coun
try. The federal governmenL cloes not observe t he local valuc (which 
can be high or low) because it is in facL the local authority's private 
information. To <leal wiLh Lhis informational gap, the federal gov
enunent designs an incentive-compatible mechanisrn , speci[ying if Lhc 
facility should be constructed and a scheme of interrcgional t ransfers. 
Bul. the federal government is const.iLut ionally constrained to respect 
a given measure of both regions' welfare. The shape o[ the opl;imal 
mechanism depends on the values of the local and spillover efTects ancl 
on the type of consLitutional constraint that the federal government 
faces . 
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1 Introduction 

Federal goveruments intervene in regions, states or localiLies, even in coun
tries where decenLralization prevails, like in the USA. For example, federal 
governments construct facilities like prisons, waste disposals, a.irporLs or 
dams. In order to decide whether or not to construct such facilities ancl 
how to finance them, federal governments need to know their impacL 011 

the ,velfare of different regions. But, as it has long been rccognized [c.g. 
Oates , 1972], local authorities know some of their constituency's charactcr
istics better than federal governments. So local authorities may be temptecl 
to use this information opportunistically, in order to induce the [ederal gov
ernment to adopt a decision that favors its consti tnency.1 This paper deals 
precisely with incentive problems that emerge in institutional contcxts where 
federal clecisions about construction of facilities are takcn under asymmetric 
infonnation . 

As 'fresch (1981) suggested, such problems can only be rigorously an
alyzed in second-best asymmetrical information environments. The public 
economics literature that adopted such approach has sLudied two clifferent 
issues. The first issue is related to NIMBY, an a.cronym tha.t describes the 
well-known controversy of siting noxious facilities. Vvhereas such facilities 
are supposed to benefit the majority of the population, the community des
ignated as the host often views the project's impact to be nega.tive and thus 
try to oppose its construction. Among others, Goetze (1982), Kleindorfcr 
and Kunrcuther (1986), Easterling and Kunreuther (1992, 1996) and Frey et 
al. (1996) have analyzed diffcrent mechanisms (auctions, moneta,ry cornpen
sations, insurance) designed to obtain the acceptance of host localities. The 
second issue concerns the design of intergovernrneuta.l transfers to finance 
a national public good (or a local public good with externalities) uncler 
asymmetric information. Cremer et al. (1996) and Lockwoocl (1999) have 
studied the impact of incentive problems on the design of interjurisdictional 
transfers and 011 the leve! of public goods . 

These papers suffer from an important clrawback: thcy do explicitly con
sider ncither prerogatives that federal governments ha.ve nor const.itutiona] 
constraints they face. On the one hand, papcrs that analyze mechanisms 
to obtain the acceptance of noxious facilities assumecl that the federal gov
ernment is obligecl to respect the local status quo, i.e. the level of welfare 
whithout the facility being constructed. But often federal governments have 

1 Concerning noxious facilities, Goetze (1982) points Uiat, in ho0t localiLics, cxpressed 
fears o[ risk are rega.rcled as exaggernted a.nd perlmps sLraLcgically moLi val;ccl . 
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thc constitutional power to implement policies that do not rcspect evcry
body's status quo, if it is in the general intercst to do so.2 On thc other 
hancl, papers that <leal with intergovernmental transfers under asymmet
ric informatiou implicitly assume that federal governments, bccause of thcir 
pre-eminence, are not constraiued towarcls local authorities. Borclignon et 
a.l. (2001) state that "Givcn thc cocrcitive powers of the federal governrnent., 
il is 1w,tnral lo assmnc tlwt both regions a.re .f orced to pln,y this gmnc n,nd llms 
we do not irnpose any participation conslraint". But fedcrnl governmcnLs 
seldom are completely free, specially if national projects yield ncgative val
ues for sorne regions. In fact, federal governments are constitutionally con
strained to respect lower levels of government.3 The purpose of this paper 
is precisely to add these two features to the existing literature.4 Our goal is 
t o characterize, in a fiscal federal setting under asymmetric infonnation, the 
optimal system of interregional transfers to finance a facility when the fed
eral government is constitutionally constrained to respect local authorities 
but it <loes not have to ensure necessarely their status quo . 

We present a simple model of a country consisting of two 11011-overlapping 
and equally wealthy regions, each ruled by a local authority. Following an 

2 On January 10, 2002, the U.S. Secretary ofEnergy S. Abraham decidecl to recommencl 
to President Bush approval of t;he Yucca Mountain site (Nevada) Cor t.he clcvelopment o( a 
nuclear waste repository. In spite of Nevada.ns strongly resistauce to thc project., Abrah,un 
justifies his decision because "there are compelling national interesLs t.lmt requires us Lo 
complete the sitting process a.nd move forward with the devclopmenL of a repository" 
(Headquarter's press relea.se, U.S. Departrnent of Energy) . 

3 In some countries, when local ,i.uthorities consider that federal dccisions are arbitrary, 
they can resist thern judicially. In 1985, the U.S. Congress enacted the Low Leve! Raclio11.c
tive vVoste Policy AmendmenLs Act. Among other things, this law imposes upon States 
the obligation to provide for the disposal of waste generatecl within their borders. The a.et 
contained t.h ree types of incentives to encourage the States to comply with that obligat.ion . 
New York State and two of its counties filed a sui t; against the United StaLes, secking a 
declaratory jnclgemcnt that the three incenLives were unconstitutional. The U .S. Suprmnc 
Court declared that effectively one of the incentive schemes proposecl by the Congress were 
inconsistent with the Tenth Amendment - which staLes that "The powcrs not clelegated 
to the United States by the Constitution , nor prohibited by it to the Sta.tes, are reserved 
to the States". See New York v. United States 505 U .S. 144 (1992) . 

'1These aforementioned consiclerations also apply to the theoretical lit.erat ure that de,11s 
with revclation of preferences for public goocls. On 1.he one band , it is well known tlrn.t 
Cla.rke-Groves mcchanisms may not respect participation const,ra.inLs. On t hc other hand, 
both static mecbanisrns [Green and Laffont (1979)] or dyna.mic procedures [Malinvaucl 
(1971) , Drcze and De la Vallée Poussin (1971)] ensure each agcnt wiLh Lhe status quo . 
Makowski and Mczzetti (1994) is closer to our analysis because, in the second part of 
Lheir paper, they consider the possibility of wcakening the ex-post individual rationality 
constraints. l3ut, a.s they impose ex-ante budget balancing (whcreus we irnpose ex-post 
budget bnlaucing), they fincl results that go in an opposil.e direction t han ours . 
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utilitarian objective, the federal govcrnment plans to construct a facility 
in one region. If it is undertaken, the facility generates a social value in 
this region and also has spillover effects in the other region. Both the local 
value and the spillover effect can be positive or negative. The utilitarian 
federal government should decide whether to construct thc facility ancl, if 
so, how to finance it . The federal government is constitutionally constrained 
to set tra.nsfers in order to maintain each region 's welfare above a certa.in 
value. But the federal government does not observe thc facility's local value 
(which can be high or low) because it is the local :-tnthority's priva.te infor
mation. To <leal with this infonnational gap, the federal govermnent clesigns 
a.n incentive-compatible mechanism, specifying if tbe facility shoulcl be con
structed a.nd a scheme of interregional transfers. Therefore, the shape of Lhe 
optima! mechanism will depencl upon the local value, the spillover level and 
how the constitutional constraint is stringent . 

The most important results are t he following. First, in a full-information 
framework, the traditional Samuelson's rule ( equalization of marginal util
ities of prívate consumption) <loes not always apply when the project is 
under taken. Indeed, it may be optima! to unclertake a project when one of 
t he constitutional constraints is binding. In that case, the region with the 
lowest value will be compensated with respect to the Samuelson's rule . 

Second, in the asymmetric information framework, the distortions dc
pend upon how stringent are constitutional constraints . In particular, when 
only Pareto improving projects are undertaken, the federal government faces 
a unique type of local misbehavior, namely the understatement of the facil
ity's local value. T his problem occurs when the project is relativcly "bad" for 
the region for which the government imperfectly observes the local value . 
T he way to deal with this problem is to distort downward ínter-regional 
transfers and also the decision to w1dertake the project. Projects that yielcl 
to relatively low local values are optima~ly shutdown whcreas t hey shoulcl 
ha.ve been constructed tmder full-information. However, when the consti
t utional constraints are less stringent, another type of local misbehavior 
appears, namely the exaggeration of the local valne. This problem occurs 
when the project is relatively "good" in the region for which the govern
ment imperfectly observes the local value. Therefore, additional distortions 
appear . 

In the next section we present the model and we a.nalyze the fnll-information 
case. Then we study the problem when the federal government faces asym
metric information. In particular, we will give a spccial a.ttention to extreme 
values of the constitutional constraints. Finally, we conduele. Ali proofs are 
in the Appendix . 
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2 The model 

The nation The country is composccl by two separate regions i = L, R , each 
ruled by a local authority. Dueto higb communication or transaction costs, 
we rule out the possibility of agreements between the regions. 011 the Lop, 
the federal government has to decide whether to construct, in region L, a 
national facility of a given size.5 \Ve fonnalize this decision as an index 
variable 

ó = { 1 i.f the f acili.ty is constrncted 
O olherwise 

Thc other region R represents the "rest of the cotmtry" . 
The .facility Vle assume that, if the facility is constructccl, it generates 

a local value VL (in region L) anda spillover value vn, (in the othcr rcgion 
R). But we do not restrict the signs of both valnes VL ancl VR: we want to 
stucly ali possible cases of public facilities, which can be thc following: 

• VL > O ancl VR > O : the facility is beneficial for Lhe entirc national 
population . 

• VL > O and VR < O: the project is beneficia! only for region L but gen
era.tes a negative externali ty in t he other region R ( e.g. an upstream 
dam in L) . 

• vr, < O and 1;R > O : a typical noxious facility, that is beneficia! far the 
rest of the country but to the detrimcnt of the host region L ( c.g. a 
prison or a waste disposal) . 

• VL < O and vn, < O : the project has a negative value for tbe entire 
country's population . 

The facility costs e, which is common knowle<lge. If it is undertakc11, the 
federal government bears this cost . 

The regions We formalize the _local authority as the representative agent 
of ea.ch region. For t he sake of simplicity, we assume that both regions ha.ve 

5 Our paper does not analyze lhe choice o[ lhe place whcrc t.he national íncilily should 
be conslrucled. Although t his is a crucial problem for sume kind or íacilitics (e.g. prisons), 
lhere are many others for which lheir const,rnclion 's place is not }.tn issue ( e .g. nuclear 
wasle disposals, dams .. . ). For such faciliLies, it may be the case lhal. Lhcrc cxists only une 
locality that has thc appropria.te hydrological and geological cliarncteristics to become Lhe 
hosl . 
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the same income, so YL = YR = y6 . We also assumc that the project is not so 
costly that a region is notable to undertake it by itself, i.e. e < y. Vhth this 
incorne y, region i can consume a p rívate good in quantity qi. Each region 
derives the same utility from the consumption of this good. We forrnalize 
this as a strictly increasing and concave utility function u, with n(O) = O . 

In order to ensure the project's financing, the federal governrnent de
signs a scheme of intergovernmental transfers k 7 When ti < O, thc federal 
govcrnrnent subsidizes region i; when ti 2". O, region i is taxed. Taking into 
account each region's budget constraint qi = y - ti, the utilities of both 
regions will be UL = u(y - ti)+ ÓVL and Un = u(y - tR) + óvn . That is, 
we assume that the ut ility is separable between the prívate ancl the public 
good. Given the discrete approach adopted in the papcr, the utility cnds 
out to be quasilinear in the facility's value . 

The fedeml government Its goal is to maximize a.u utilitarian national 
social welfare given by 1tV(tL, tR, ó) = Ur, + UR, subject to tr, + tR 2". óc, 
which is the federal budget constraint (BB) . 

The federal government controls the decision variable ó. On t he onc 
hand , it can impose to t he region L t hc project's undertaking, even if the 
value VL is negative. On t he other hand, it can prohibit the facility's con
struction, even if VL is so high that region L wants to undertake it by itself. 
Although this seems to be a command economy, t.he country's constitution 
impose to the federal government anothcr type of constra.int on the alloca
tions (ó, tL, tR) t hat it can set. This restriction, clcnoted by CCi, has the 
following form: 

The federal government is constrained to lcave to both rcgions a minimal 
level of utility k E ( - oo, u(y)] . The greatcst minimal utility u(y) is the status 
quo level ancl ensures only Pareto improv ing construction of facilities. Vve 
can think tha t the constitution prohibits the federal govcrnment to exploit 
a region , at the detriment of the other. The lowest bonnd corresponds to 
t he case of a non constrained utilitarian government . In this last case, cvcry 
project that has a high value for t he country as a whole will be undertaken . 
As we mentioned in t he introcluction, onc of the objectives of tbis pa.per is to 

6 This rules out any redistrib11tional concerns . 
7 For the sake o[ simplicity, we rule out the possibility of tn1.11sfers l; le O whcn t he 

faciliiy is not constructed. Although our formalization precludes any redistribution, such 
transfers rnuld help to relax incentive problems. Nevertheless, the main resnlis of the 
paper would remain uncha.ngcd . 
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characterizc the optima! allocations for different constitutional constraints, 
or equivalently, for different levels of the rninirnal utility k. Next we a.nalyze 
the fnll-infonnation benchrnark. 

2.1 Full-information 

Assurne that the federal government is able to observe the value of VL ami 
vn. Hence it has to solve the following program denoted by ~ 

s11.bj ect to 

11.(y - tL) -t- ÓVL 2:: k 

u(y - tn) + 8vn 2:: k 

tL + tn 2:: 8c 

The following lemma cornpletely characterizes the optirnal (ull-information 
allocations ( 8*, t:i, tñ) . 

Lemma 1' The decision 8*(vL,VR) = 1 if and only if conditions (A), (B) 
ar (C) hold . 

• Condition (A): VL 2:: k - v. (y - ~), vn 2:: k - u (y - ~) and VL > 
2 [u(y) - 1¿ (y - ~)] - VR 

In this case, tmnsfer-s are ti, = tñ, = ~ . 

• Condition (B) VL □ k - u (y - ~) and vn 2:: 2u(y) - k - u(2y - c -

u- 1(k-vL)) 

In this case, tmnsfers are ti, = y - u - 1(/c - vL) < ~ and tR. = e - y+ 
u-1(k - VL) > f 

• Condition (C) vn □ k - u (y - ~) and VL 2:: 2u(y) - k - v.(2y - c -

u- 1(k - vn)) 

In this case, tmnsfers are tñ. = y - u - 1(k - vn) < ~ and tj, = c - y + 
u- 1(k - vn) > t 

Condition (A) describes the parametric area where the Samuelson 's rule 
applies (marginal ut ilities are equalized between the two regions, i.e. tL = 

7 
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ln = c/2). The first two inequalities insure that each region's constitutional 
constraint is satisfiecl, while the third one means that total welfare nrnst be 
higher than the one obtained when the facility is not constructecl. Conditions 
(B) and ( C) describe parametric areas for which the facility is unclcrtaken 
when the constitutional constraint of one of the regions is binding. If CCi is 
bincling, transfer t¡ is given by the binding constitutional const.raint and re
gion i is compensated with respect to the transfers givcn by the Sanwelson'i:; 
rnle. \i\Then k ---+ - oo, tbe Samuelson 's rule always applies so condiLions (.B) 
and ( C) vanish. • 

For further use, we will denote v'i(vR, k) the value of VL (as a function 
of VR and k) above which a facility is constructccl unclcr full-information. 
Strajghtforward use of lemma 1 leads to: 

2u(y) - k - u(2y - e - u-1(k - VR)) i.f VR n k - 11. (y - ~) 

111(vR, k) = 2 [ ( ) ( e) ] if { k - u (y - ~) n VR 
u,y - n y - ;¡ - VR vn n 2u(y) - k - u, (y - ~) 

k - u, (2y - e - 'l.l- 1 (2u(y) - k - vn)) if 2u(y) - k - u (y - ~) O VR. 

F\111-information allocations can be seen in the following graphic, where ea.ch 
couple ( VR., vL) represents a facility . 

Insert F igure 1 here 

The function v1(k, VR) is represented by the bold curve. Below this curve, no 
projects are undertaken. We can easily show that this frontier is clecreasing 
and convex in VR· In t he parametric a.rea denotcd by A, the project is 
financecl following the Samuelson 's rule. Note that, in this a.rea, the ut ility 
of region i, with Vi O u(y) - n (y - ~), verifies k □ Ui □ u(y). In other 
words, every undertaken project that verifies Vi □ u(y) - u (y - ~) is not 
Pareto improving for region i (except for the extreme case when k = u(y)) . 
In a.rea B, the consti tutional constraint CCL bincls and, in area C, CCn 
binds . 

In t h;;;' next figure, we can see how full-information allocations vary with 
k . 

Insert Figure 2 here 

When k ---+ -oo, t he bold curve becomes a straight line above which Samel
son 's rule always prevails. When k = v,(y), the curve is strictly convex . 
Obviously, the less stringent are the constitutiona.I constraints, the more 
projects will be undcrtaken . 
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3 Asymmetric information on v L 

Now we assume that V¡, can ha.ve two different values QL < VL- 1\/Ioreover 
we assmnc that, although the region L knows the value of vi (it's typc), 
the federal govcrnment is unable to observe whether vi is in fact high (v1,) 
or low (QL)- The facility generates benefits vn ali over the nation that 
are observable. But, on the top of that, there are local conditions that are 
unobservable for the federal government.8 The federal govenunent has sorne 
beliefs about this local value vi. Lets denote these beliefs by ¡.i = Pr[vL = v¡J 
and by 1 - µ = Pr[vL = QL]- Next we completely characterizc the optimal 
allocations under asymmetric information . 

It is convenient to solve this problem adopting a mechanism design ap
proach, as advocated by Crémer et al. (1996). The federal government will 
ask the region L to announce its type VL ancl will commit to implement the 
allocation (8(vL), tL(vL), tn(vL)). In this setting, the Revelation Principie 
applics. So the federal govemment can set incentive-compatible allocations 
(ó, tL, tR) that are conditional on both possible values of VL . \lve denote 
those allocations by (6, t¡,, tR) when they concern a high local ·value region 
(i.e. a region L with vL) and by (Q,h,iR) in the other case . 

Now, in order to maximi7,e the national social welfare, the federal gov
ernment salves the new program s;p' 

8 For example, the federal government may wa.nt. to constrnct n.n new ,1,irport, in region L . 
A federal agency with technical expertise, Jike the U .S. Federal A vial.ion Administ.ration , 
may know the value of improvement in air traffic for both regions L a.nd R. 13ut. only L's 
local au t.hority is able to observe how damaging, in terms of the incrcasc in noisc, thc 
installittion of the airport is . 

9 
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Max 
Q,°h,fo 
8, h, tR 

µ, [v,(y - h) + u(y - tR) + 8 (vr., + vn)] 
+(1 - ~¿) [u(y - iL) + u(y - iR) + Q ('Qr., + vn)] 

svh_ject to 

u(y -iL) + Q'QL ::=: k CCL 

u(y - in) + Q'Qn :::: k CC n 

u(y - h) + 8vL ::=: k CCr., 

u(y - tR)+6vn::=:k CCR 

h +fo::=: Qc BB tr, + tn ::=: 6c BB 

u(y - h) + 8'fh 2 u(y - ir.,)+ Q"'fh IC 

u(y - ir.,)+ Q'Qr.,:::: u(y - tr,) + 8'QL I C 

where I C and I C represent the incentive-compatibility constra.ints, for re
gion 'fh and QL respectively. It is straightforward to realize that an incentive
compatible allocation must set Q n 8. This monotonicity result, fairly com
mon in agency theory, implies that under asymmetric information, there 
may be at most 3 configurations of facilities. They are the following: 

• Configuratiou I : regardless of t he local value VL, t he facility is always 
I -I undertaken (§__ = 8 = 1) 

• Configuration II : only a facility t hat. has a high local value 'fh is 
II - JI 

constructed (Q = O, 8 = 1) 

• Configuration III: no matter its local valuc VL , the project is aban-
[ [ [ -[[[ 

doned (Q = 8 = O) . 

3.1 When full-information allocations are not implementable 

Under asymmetric information, sorne full-information alloca.tions a.re incentive
compatible. T his comes from the quasilinearity of the region 's u ti) i ty fnnc
t ion. For example, for relatively high values of vn, 'Jl.L ancl VL, transfcrs given 
by t he Samuelson's rule are incentive-compatible bccause botb type of re
gions ha.ve thc same leve! of prívate consumption. Dut this is not always thc 
case. The following lemmas describe the para.metric a.reas , in the ('Qr.,,VL,VR) 

10 
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space, where full-infonnation allocations are not implementable. To clarify 
the exposition , we will first present the case when the project is relatively 
detrimental for region R, i.e . whcn VR □ u(y) - u (y - i) . Then wc turn 
to the case where the project is relatively beneficia! for region R, i.e . when 
VR 2': u(y) - U (y - i) . 

Lemma 2 When VR □ v,(y) - v. (y - i), .fu,ll-inform.ation atlor.o.tions are 
not implementable if and only if (1!.L/ih,vn) belongs to f;he pamm,etric a.rcn 
defined in ( a) or (b }: 

(a) 

(b) 

{ VR □ k -u(y-i) 
vi,(vR, k) + k - u(y) □ 'Y..L O v¡,(vn, k) □ 'fh 

{ k - 71, (y - i) < VR □ 11,(y) - u (y - ~) 
u(y) - u (y - i) □ 'Y..L O vi(vn, k) □ 'fh 

Suppose that the federal government offcrs the menu (Q*,f'í,t'n) ancl 
(8*, t~, t'k). Given that in (a) and (b) , 1!.L □ vi(v17., k), the full-infonnation 
configuration of projects should have been JI* (i.e. l/ = 1 and Q* = O) . 
Given that the facility is detrimental for region R, the government sets full
information transfers such that k □ U17.(t~_(k)) □ u(y) . In this case, thc 
high local value region benefits from an utility U L(t~ ( k)) 2: u(y) sin ce it 
is optima! to undertake the project9 . Thus, if 1!.L is sufficiently large, thc 
low locar"value region (i.e. the region L, with 1!.L) finds optima! to mirnic 
the high local value region , by announcing 'ih = VL, in orcler to obtain thc 
construction of the facility and have an ut ility U dt~(k)), with UL(t'l(k)) = 
u(y) O U dt~(k)) □ 2u(y) - k . 

In the extreme case where the federal government ensurcs t lrn.t a projcct 
is undertaken only if the status-quo is respectecl (k = u(y)), a project is 
abandonecl if ancl only if the u t ility of a region is strictly lower than u(y) . 
Therefore, in this particular case, the low local value rcgion has no incentives 
to mimic the high local value region: 

Corollary 3 When vn □ u(y) - u (y - i), full-information allocations are 

always implementable if k = u(y) . 

We now turn to the study of facilities that generate a relatively high 
va.lue VR to the region R. 

9 Recall that;, in order to construct the facilily, UL(I;,(k)) + Un(f,;1 (1..)) ~ 2u(y) nnrnl, 

hold . 
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Lemnia 4 Hlhen VR 2 u(y) - u (y - i), full-information atloco.tions are not 
implementable if and only ('Jh/VL,VR) belongs to the pa,mmetric arco, defi,ned 
in (e) or (d): · 

(e) { tt(y) - U (y - i) 0 VR 
'Jh O vi(vR, k) n Th n u.(y) - u (y - i) 

(el) { 
2u(y)-k - u(y - i) □ vR 
vf(vR, k) fJ 'Qr, O k - 'U (y - i) 

Again suppose that the federal government offers a menu t hat sets, for 
each state of nature i, the optimal full-information allocation. In the para
metric areas characterized in (e) and (d), the high local value region wants to 
mimic the low local value region .. Indeed, when (e) holds, 'Qr, O vi,(vn, k) □ 
VL, so the full-information configuration of projects should have been JI* 
(i.e. l/ = 1 and §_* = O). Given that the project is detrimental for the high 
local value region L, the government sets full-information transfers such 
that k □ U L(t~(k)) □ u(y). Thus, t he high local value region finds optimal 
to mimic the low local value region in order to obtain the rejection of the 
project and have a utility U r,(fr,(k)) = ti(y) ;;,:: k. It. is straightforward to 
see t hat, in the extreme case where the government insures that a project 
is undertaken if the status-quo is respected ( k = u(y)), t he high local val u e 
region has no incentives to mimic the low local value region . 

Corollary 5 In case (e), fu.ll-i11formation allocalions are implemento.ble if 
and only if k = u(y) 

If (d) holcls, the full-information configuration of projects should have 
been I* (i.e. §_* = "i5* = 1). Under this circumstancc, the full-information 
transfers ti increase with 'QL 10 . So the region L with v L would like to pay 
less for the project, pretending to be y_L. In the extreme case wbere k = - oo 
(pure utilitarianism ), there is no such problem of mimicking since both high 
and low regions L pay the same cost i in the full-infonnation case . 

Corollary 6 In case ( d), full-in.forrnation allocations are implementable if 
and only if k ~ - oo . 

To st{~ up, when t he facility is detrimental for R., we observe (for some 
parameters) upward mimicking. When the project is beneficia.] for R, wc 
observe downward mimicking. In the extreme case where h: = n(y) (the 
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central government implements only Pareto improving projects), there is no 
problem of mimicking in a.reas described by (a), (b) and (e) . In the oppo
site case where k· --4 -oo (pure utilitari anism), the downward rnimicking 
observed in (el) vanishes . 

In a.11 other parametric a.reas, the full-information allocations a.re imple
mentable. We now turn to the description of thc second bcst. allocution 
problem in the particular cases presented above . 

3.2 Optima! allocations under asymmetric information 

Suppose that, for specific values of the parameters 'Jli and Th, full-information 
allocations are not implementable. Lct's denote by 

I{ and t{, {i = L, R;j = I, II, III} 

transfers paid by region i in configuration of projects j . 
Let's assume that the federal government wants to implement the config

uration I. In that case, the bincling incentive-compatibility constraint yields 
to u(y - tL) = u(y - h)- This implies t hat optimal (seconcl-best) transfers 

are such that tl = tf .11 Thus, solving problem i:p' is equivalent to sol ve 
problem <;p with three regions ('Jl.L, 'ih, VR) and an equal transfer for the low 
and high local value regions . 

Now let's assume that the federal govermnent wants to implement the 
configuration JI. Tbe analysis of such configuration depencls upon which 
incentive-compatibility constraint is binding: 

• If IC L is binding, then the transfer is such that the low local value 
-TI' 

region is indifferent between doing the project or not, i.e. n(y - ti ) + 
'Jl.L = u(y) . 

• If IC L is bincling, then the transfer is such that the high local value 
region is inclifferent between doing the project or not, i.e. ·1i(y- tf') + 
Th = u(y) . 

Finally, if the federal government plans to implement the configura.tion 
-JJI' JJT' TI!' III , no transfers are ma.de so tL =tr, = tR = O . 

11 ~ Te denote by j' a configuraf.ion j irnplernented via dislo1ted t.rnnsfors , distortcd with 
rcspect to full-infornrntion trnnsfers t* . 

13 
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Optimal second-best transfers define, for each configuration of projects, 
a level of wclfare. This permits the characterization of the pa.rametric area 
where a particular configuration is preferred to the other oues. The com
puta.tions can be found in the appendix. We just present in the following 
section the shape of second-best optima! allocations for each configuration 
and we c_ompare them to the full-infonnation one. Additionally, we give a 
graphical illustration of the parametric areas defiuing the optimal configu
rations . 

For easy of exposition, we will present in the following part the optima! 
design of transfcrs when IC L is b inding (i.e in cases (a) or (b) of Lemma 4) 
and then turn to the case where ICL is binding (cases (e) and (d) of Lemma 
5) . 

3.2.1 Optimal second-best allocations when the project yields a 
low local value to region R 

Let 's assume that VR □ u(y) - 'l.L (y - ~)- If the federal government plans 
to implement configuration I, IC L is binding. Moreover, CCR is bincling in 
case (a), so second-best transfers should be 

t I' _ -tI' _ -t* _ { e - y+ 11,-
1(k - VR) in case (a) 

-L - L - L - e ) 
2 in case (b 

In other words, both bigh and low local value regions pay the tra.nsfer t~ that 
would be optima! in a full-information world, with VL = vr,. Since config
uration I I was aclopted under full-information, these second-best t ransfers, 
if implemented, yields to an upward distortion of ó . 

If the federal government p lans to implement the configuration I I, given 
that IC L binds, second-best transfers are given by 

In other words, if these transfers are implemented, there is an upward clis
tortion of the transfer pa.id by the high local value region . 

Graphically, Figure.3 represents an illus tration of the seccind-best con
figuration of projects in case (a,) in the (12.L, ve,) space. 12 

Insert Figure 3 here 

J
2 Case (b) implies similar disl,ortions . 
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Now, for a given value of vn, a couple ('Jh, vi) represents a facility, from 
the federal government's point of view. Remember that in (a.), thc full
information configuration should have been I I*, wi th t~ = e - y - u - 1 ( k -
VR)- Under asymmetric information, we observe two kinds of distortions 
with rcspect to the full-information allocations: the government implements 
either another configuration of projects or sets anothcr transfcr t{1

', paid by 
the high local value region L . 

In thc parametric area I I', the federal government irnplements the same 
configuration tha.n uncler full-infonnation but there is an upwarcl distortion 

of the transfer paid by the high local value region L, that is 1/j' > t~. As 
'Jl.L increases, this distortion increases . Thus, above a threshold value of 
11.L, the federal government prefers to implement configuration I' with non 
distorted transfers. This is an upwarcl clistortion of ó. Finally, for a low level 
o[ VL, implementation costs domina.te the high social value of the project . 
Therefore, in the parametric area denoted by I I I' , the project is optimally 
shutclown. This is a downward clistortion of ó . 

3.2.2 Optimal allocations when the proje ct yields a high local 
value in region R 

Now let's assume that vn ~ u.(y) - u (y - ~). If, in cases (e) and (d), thc 
federal government plans to implement the configuration I, ICr, is binding . 
Moreover, far k - u (y - ~) 2': Y..r,, CCL a.Isa binds so 

{ 

e 

J' -I' 
2 

t = t = -L r, y-u-l(k-11.L) 

if 'Y..L 2". k - u (y - ~) 

if k - n(y - ~) 2".11.r., 

If implemented, configuration I' represents a clownward clis tortion of the 
transfer tr, in case (d), while in case (e), configuration I' represents an 
upward cjjstortion of ó . 

If the federal government plans to implement configuration II , ICL is 
only binding when vr, < u(y) - u (y - ~), so that seconcl-best transfers are 
given by: 

- IJ' { y - t,,- 1(tt(y) - vL) VL < u(y) - u (y - ~) 
t L = e if VI, 2". u(y) - 'l.l (y - ~) 2 
tf I' 
-L = o 

If implemented, configuration II' represents a downward clistortion of the 
transfer Ir, in case (e), while in case (d), configuration II' represents a 
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downward distortion of ó combined with a downward distortion of Ir_, when 
'fh < 1.i(y) - u (y - ~) . In other words, implementing JI' requires a double 
clistortion when v r., < 1i(y) - 11. (y - ~), because t he government wants to 
prevent t he fact tha.t the high region mimicks the low region in arder to 
shutdown the project . 

F igure 4 givcs a.n illustration of the second-best configural.ion of pro.iccts 
in case (e) a.ne! (d) : 

Insert F igure 4 here 

To understancl these distortions, note tha.t, under full-informa.tion, config
uration J* was adopted when 'Jl.L 2 vÍ,(vR, k) (case (d)); else configuration 
JI* was adopted (case (e)). Hence, when 'Jl.L 2 vr(vR, k), the area J' rep
resents the space where there is a clownward distortion of the transfer paicl 
by the high local value region . T his distortion increases as 'Jl.L decreases. In 
t he a.rea JI', t here is a downward distortion of ó wi th a dowrnvard <listort:ed 

transfer 7f' when v L < 11,(y) - u (y - ~). T his distortion on the transfer is 
higher the lower is VL.Therefore, when VL 2 v.(y) - 11. (y - ~), configuration 
JI' is prefered below a threshold value 'Jl.L· When VL < 11.(y) - u (y-~) , 
configuration I I' is prefered for k>w 'Jl.L and for high v r., . 

When 'Y..L < vÍ,(vR, k), the full-information configuration was JI*. The 
a.rea JI' is the space where there is a downward d istortion of t,-_,. This 
distortion is higher t he lower is vi, . Area. I' represents the space where there 
is an upward distortion of ó wich implies higher implementation costs the 
lower is 'Y..L· Thus, for high VL and low 'IJ..L, configuration JI' is prefered to 
I' . Moreover, below a threshold value for v L, configuration JI I' is prefered, 
that is it is optima] to distort downward ó . 

4 Conclusions and future research 

F irst we summarize the model and the main results. We have forma.lizecl 
a country consisting of two non-overlapping regions, each ruled by a local 
a.uthority. T he federal government has planned to construct a public facility 
in one of the regions. If it is undertaken, this project generates a. social va.lue 
in this region and spillovers in the rest of the country. Both the local value 
and the externa! effect ca.n be positive or nega.tive . 

T he federal government should decide whether to underta.ke the work a.ne! 
how to finance it. But it <loes not observe the local va.lue (wbicb rnn be high 
or low) because it is in fact the local authority's priva.te information. To deal 
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with this infonnational gap, the federal ,government designs an incentive
compatible mechanism, specifying if t he project should be undertakcn ami 
a schern.e of interregional transfers. In its choice, the federal government is 
consti tutionally constrained to respect the regions' welfare . 

In this vcry simple model, wc have completcly characterizecl the optima! 
allocations uncler asymmctric information. We have also shown t he impact 
of different constitut ional constraints on these allocations, specially the clis
tortions t hat appear in the clecision about which projects undertake. T he 
most irnportant result is the emcrgence of different patterns of misbehavior 
according to different constitu tional rules . 

This model enables us to pursue this research in different directions . 
First of all, we can extencl thc informational asymmetries, to consider the 
case where all social values are unknown to the federal governrnent. A second 
direction could be to endogenize the constitutional setting. We could obtain 
some insights concerning constitutional clesign for rising fcderations, wbich 
coulcl serve in political discussion, for example a.t the European level. 
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5 Appendix 

5.1 Proof of Lenuna 1 

For ó = 1, substituting the budget constraint (B), the Lagrangian of the 
problem can be written as: 

L(tn, tr, , a1, a2, /31, /32) = u(y - tr,) + ·u(y - e+ tr,) + vn + v r, + 
+/31 [u(y - tr,) + VL - k] 

+/32 [u(y - e+ tr,) + vn - kj 

where f3i are the Lagrange multipliers associatecl with the CCi constraints . 
First arder conditions with respect to tL, (31 , (32 are respectively: 

- 1l(y - tL) + u'(y - e+ tL) - a1 + 
-1.l'(y - tr,) + u'(y - e+ tL) - a1 + 
- (311/(y - ti)+ (32 '11.'(y - e+ ti) = O (1) 

f3i[u(y - tL) + VL - kj = O (2) 

/32 [u(y - e+ tL) + VR, - kj = o (3) 

f31,/J2'20 (4) 

Note that the project will be undertaken if (1) to (5) are fulfilled, together 
with W(tL, tR., 1) ?_ TV(O, O, O) = 2u(y). We prove point (i) to point (iii) of 
the lemma successively: 

(i) Suppose that /31 = (32 = O, then tL = tR. = f In this case, fJi = 
/32 = Ü if and only if VL ?_ k - U (v - ~) and VR, ?_ k - U (v- ~) by (CCr,) 
and (CCR)- Moreover, the project will be clone if a.ne! only if W (~, ~, 1) ?_ 

TV(0,0,0) {::} 2u (y- ~)+vL+VR ?_ 2u(y) {::} vr, ?_ 2 [u(y) - u (y- ~)] - vn-
(ii) Suppose that /3i = O and (32 > O thcn u(y - e+ tL) + VR = k . 

With point (i), we know that (32 > O if VR < k - v. (y - ~) . moreover , for 
the project to be undertaken , we need further VV(tL, tn, 1) ?_ HI (O, O, O) {::} 
u(y - tL) + VL + k ?_ 2u(y) {::} VL ?_ 2u(y) - k - 1_¿ (2y - e - u- 1(k - vn)) . 

(iii) Symmetric argument ■ 

5.2 Proof of Lemma 4 

l. Considcr that condition (a.) or (b) is fulfilled. Then 
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• in case (a): 

JlL (fi,Q*) = 1l(y) 

JJL(t;J, 8*) = 1l (2y - e - v,- 1 (k - vn)) + 'QL 

where 11,_L (ti,, .e) reprCRents the utili ty of a low va.lnc region that 
behaves like that ancl 11,_L(t~, 3''), the utility of a low valuc region 
that misbehaves. One thus have 11,_dt;J, J*) -11,_L (ti,Q*) = 1h + 
1l (2y - e - u- 1(k - vn)) - u(y) = -y_L + 'll,(y) - k -vi_,(k, vn) 2 O 
givcn that 'QL 2 vÍ,(11n) + k - tL(y) . 

• in case (b) : 

u (t* "'*) = u(y) -L -L>Q 

11,_L(t~, 8*) = U (y - ~) + 'QL 

One t hus ha.ve JlL (t~ , 8*) - 11,_r, (ti,, Q*) = 'Qe, +1J. (y - ~) - v.(y) 2 O 
given that 'JLL 2_ v.(y) - u (y - ~) . Jt follows that the low local 
region wants to mimic the high local value region in case (a) ancl 
(b ) . 

2. Consider that condition (e) or (d) is fulfillecl. Then 

• in case (e): 

UL(t~, 8*) 

'lh (tl,Q*) 

={ v.(y - ~)+vL ifvL2k - v, (y - ~) 
k otherwisc 

=1J.(y) 

where 'ih(t~, J*) represents thc utility of a high value region that 
behaves like that and 'fh (ti,, 52*) , the utility of a low valuc rc
gion that misbehaves. One t hus have 'fh (tjJ,Q*) - ue,(I;J, -;s*) = 
1l(y)-1l(y-~) - vL ifvr,2_k - u(y - ~) >O T ' - (t* ó*) 

11,(y) - k otherwise - · ,rns, u r, .!.L >- -

ur,(t~, J*) 2:: O given that VL □ u(y) - u (y - ~) an<l k n tL(y) . 

• in case (d): 

= { u ( y - ~) + v L if v ¡, 2:: k - u ( y - ~) 
k otherwise 
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- v - u (11 - f.) if v > k - u (y - f.) 
One thus have = - L -~ 2 L - . • 2 . Thus, 

v L - 'Y..L otherw1se 

ur., (:!cLQ*) - uL(t~,6*) 2: O given that 'Y..r, D - v, (y - ~) and 
'Y..L n vr.,. It follows that the high local region wants to mimic 
the low local value region in case (e) and (el) ■ 

5.3 Second Best im plementation in cases (a) a nd (b) 

Let 's denote by 

the difference between the expected welfare va.lues in configuration k and 
rn. Clearly if Fk,m.(VL, 'Y..L, VR) > O, t he federal government strictly prefcrs 
configuration k to configuration m. Equalizing Fk,11lfh, 'Y..L, VR.) to O gives 
the frontier for which the government is indifferent bctween configuration /;; 
and mas an implicit function of vr., and 'Y..r., · 

Given the optimal transfers given in section (), one has: 

vV¡, (vL,'Y..r.,, VR) 

w1I' (vr.,,Y..r.,, vR) 

It follows that 

2n(y) - vr,(vR, k) + ¡1.vr., + (1 - µ)Y..r., 

(2 - µ) u(y) + /lVr, - /1,'Qr., 

+µ11,(2y - e - 'll-
1(u(y) - 'Y..r.,)) + f-lVR. 

F1',III'('Jlr.,, vr.,) = ¡1vr., + (1 - µ)Y..r., - vr,(vR, k) 

F11,rl'('Y..r.,, vL) = 'Qr., - vi,(vR, k) + ¡1.[u(y) - vn - u(2y - e - u- 1(u(y) - 'Jli))] 

Fll',Tll' ('Y..r.,, vr.,) = µ [1h - 'Y..r., + VR + u(2y - e - u- 1 (u(y) - 'Jlr.,)) - u(y)] 

5.4 Second Best implen1entation when (ii) is fulfilled 

Similarly, one obtains easily: 
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It follows that 

211,(y) - v.i(vR, k) 
+ ¡i'fh + ( 1 - {l )Y..r, 

{l ('ih - 'Y..L) + VR + k 
+u (2y - e - u-l(k - y_r,)) if k - v. (y - ~) > Y..r, 

{ 

2 (1 - tt) u(y)+ if 'fh 2 tt(y) - n (y - ~) 
2µu (y - ~) -+ tt (vR + vi) • 

= (2 - ¡_¿) n(y) + 1wn+ vr, < n(y) - u (y - ~) 
trn(2y - e - 11.- 1(11.(y) - v¡J) 

{ 

-vi,(vn, k) + µ.v¡, + (1 - µ)11..L if 'Y..L 2 k - v (y - ~) 
µ (VL - y_r,) + VR - 2tl(y) . e 

+1t (2y - e - tt- l(k - Y..1,)) + k ¡[ k - V, (y - 2) 2 'Y..L 

tifh + (1 - J.l,)Y..r, + µv.(y) - vi(vn, k) if 'Y..L:::: k - tl (y - ~) e 

- ¡{,'l),(2y - e - n- 1 (v,(y) - vi)) - fLVR and VL < n(y) - u (y - i) 
(1 - µ)vn + {l (vL - y_r,) - (2 - tl) v.(y) 
+p,u(2y - e - u- 1 (k - y_r,)) + k 

- tm(2y - e - u - 1 (u(y) - VL)) 

- {l'Y_[, + (1 - {l)VR + k 
+tl (2y - e - u- 1 (k - y_r,)) 

-2(1 _ p,)11,(y) - 2µtl (y - ~) 

21 

if k - v, (y - i) > Jlr, 

ancl VL < u(y) - u (y - ~) 

if k - tl ( y - ~) > 'Y..L 

and 'iJ¡, 2'. u(y) - 1l (y - ~) 

if vL < v.(y) - 11. (y - ~) 

if V[, 2'. u(y) - ·11, (y - ~) 
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Figure 1: Full-information allocations 
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Figure 2: How full-information allocations vary with k . 
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Figure 3: Second-best configura.t.ion of projcctR in case (a) 
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F igure 4: Second-best configuration of projects in cases (e) a.ne! (d) 
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