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Abstract

In a federation, workers are generally legally entitled to seek employment in any locality
or region. On the other hand, not all factors of production are equally mobile and some
workers or other factors may not be able to relocate in order to take advantage of higher
returns in other jurisdictions. Furthermore, the higher degree of factor mobility within a
federation may constrain the ability of individual jurisdictions to undertake redistributive
policies. The paper analyzes the efficiency and distributional consequences of the formation

of federations and of decentralized redistributive policies within federations.
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organization of the “Great Society” programs launched 30 years ago.

These profound developments raise a host of important questions for public economics.
The ultimate issue facing policymakers and citizens, perhaps, is to determine the conse-
quences for economic welfare, including of course both allocative and distributional effects,
of revisions of political structure such as the formation of federations either through the uni-
fication of previously-independent jurisdictions or through the decentralization of political
power from a previously-centralized authority. Resolution of this issue requires an under-
standing of both the economic and political functioning of centralized and decentralized
systems. For instance, a common theme in the literature of fiscal federalism is that lower-
level governments cannot effectively redistribute income because they face highly-elastic
factor supplies. This view is an assertion about the functioning of markets and their re-
sponse to decentralized redistributive policy, an economic question with both theoretical

and empirical dimensions. !

At the same time, it is also crucial to understand the political economy of centralized
and decentralized governments in order to assess what types of redistributive and other
policies they actually carry out. Is it in fact the case that fiscal decentralization reduces
redistributive activity? It is certainly plausible that factor mobility limits the feasibility or
raises the costs of certain types of redistribution, and it may follow from this that there 1s
less redistribution by decentralized governments (Brennan and Buchanan [1980] see this as
one important potential benefit of a federal structure of government). This conclusion is
not completely self-evident, however. First, rather than not engaging in income redistribu-
tion at all, it 1s possible that decentralized jurisdictions might engage in a different kind of
redistribution than central governments, perhaps because they can exploit informational or
organizational advantages relative to central governments (see Raff and Wilson [1995]). Fur-
thermore, lower-level governments may have incentives to capture local rents that disappear
in a more centralized setting (Wildasin and Wilson [1995]). The establishment of new coun-
tries resulting from the division of an existing country may result in fiscal decentralization
accompanied by an increase in regulatory constraints (immigration, capital controls, quotas)
that facilitate redistributive policies by new, smaller governments; by contrast, liberalization
of markets and elimination of regulatory constraints may result when regions group together
to form larger political units, as in the formation of the United States, the European Union,
unified Germany, and indeed in the formation of most countries, within which household
and capital mobility tends to be relatively free. In short, the exact institutional form of

decentralized political units and the types of policy instruments at their disposal, not to

! This idea has been articulated by Stigler, Oates, and other writers for four decades, and
appears in numerous recent contributions. The relevant literature is growing quickly and
a comprehensive survey is beyond the scope of the present paper; see, e.g., Frenkel et al.
(1991), Wildasin (1992), and Cremer et al. (1995) for recent discussions of factor mobility
and many references. There is a significant empirical literature on the effects of welfare
benefits on migration among US states; see Moffitt (1992) for a review of this literature and
Shroder (1995) for a recent contribution.



mention the organization of the political process itself, can be important determinants of

the extent to which they pursue redistributive policies. 2

The present paper aims to shed some additional light on one aspect of these very com-
plicated questions by focusing on the set of attainable income distributions within a system
of two or more jurisdictions before and after the formation of a federation. The basic spirit
of the exercise is to explore a potential efficiency-equity tradeoff that can arise when two or
more jurisdictions enter into a federation or other political arrangement within which they
relinquish certain policy instruments. Specifically, the defining characteristics of a “federa-
tion,” for the purposes of the present analysis, are that federation members cannot directly
restrict the movement of factors or production across their boundaries with other federation
members and that they must apply their fiscal policies on a non-discriminatory basis to all
federation citizens. ® These constraints on policy may limit the ability of individual jurisdic-
tions within the federation to affect the distribution of income. On the other hand, freedom
of movement for labor (and other factors) should have some economic benefits. Many people
may not happen to be born in precisely those locations where they can be most produc-
tively employed throughout their lives, and the freedom to change locations facilitates more
efficient (productive) allocations of labor (and other factors). Thus, while liberalization
of factor markets through federation may impose constraints on the effectiveness of public

policy, it offers potential benefits as well. What is the nature of this tradeoff?

Section II presents a simple model which can be used to study this question. Section
III first analyzes the way that the formation of a federation affects the level and distribution
of income when no governments undertake any redistributive policies. Using these results
as benchmarks, it is possible to describe how how decentralized tax/transfer policies can be
used to change the distribution of income in a federation, taking into account the constraints
that factor mobility places on the effectiveness of these instruments. Section IV concludes
the paper with discussion of some of the implications of the analysis and of issues that

warrant further research.
II. A Model

In order to highlight basic issues and in to avoid many technical complexities, the anal-
ysis 18 based on a highly stylized model. To develop a model within which the potential

efficiency gains and redistributive constraints of federation issue can be examined formally,

2 Epple and Romer (1991) present a majority-voting model of local income redistribution.
Their results suggest that mobile local voters may undertake redistributive policies at the
expense of local landowners. See also Goodspeed (1995a, b) and Cukierman et al. (1994)
for voting models with household mobility.

3 These principles of free movement and equal treatment are very commonly observed
within most countries and are also embodied in some international agreements, notably the
Treaty of Rome (the founding document of the European Union). As mentioned, China’s
hukou (household registration) system and the South African pass laws in the apartheid era
are important examples where these principles have not been applied within a country.



three elements seem essential. First, the model should be one in which the liberalization of
factor markets through federation provides some potential “gains from trade.” Second, there
must be sufficient heterogeneity among households to produce non-trivial income distribu-
tions. Third, income redistribution policies undertaken by individual jurisdictions within the
federation should affect factor markets and factor prices in “plausible” ways; in particular,
it is important to avoid knife-edge cases in which the slightest redistributive interventions
cause massive factor reallocations that cause employment and output levels in individual
jurisdictions to go to zero. The present section describes a framework for analysis that,
while admittedly very simple and stylized, does contain these essential features. It is helpful
to begin by describing the framework in general terms; special assumptions will be imposed

at various points in order to derive certain specific results.

Suppose, then, an initial situation in which each of a group of two or more jurisdictions
contains two or more industries. The output of each industry is a function of only two
inputs, called “high-skilled labor” and “low-skilled labor.” The focus of the discussion of
distributional issues will be on the distribution of income between these two broad categories
of workers. Let n;s and N;s denote, resp., the exogenously-given initial number of high- and
low-skilled workers in industry s of jurisdiction ¢, and assume that each worker provides
one unit of industry-specific services. Thus, low-skilled workers in industry s provide a
different type of labor than low-skilled workers in industry ¢, each uniquely suited to its
specific industry, and similarly for high-skilled workers. Output in industry s, jurisdiction
i is given by a well-behaved production function Fjs(nis, Nys) exhibiting constant returns
to scale in the two types of labor input. ¢ Initially, both types of labor are assumed to be

interjurisdictionally-immobile.

In order to focus attention on factor markets, all goods are assumed to be tradeable on
world markets at exogenously-fixed prices, i.e., all jurisdictions are small and open in output
markets. Without loss of generality, the world price of each good is normalized to unity so
that Fjs(-) is the value of production in industry ¢, sector s. Labor markets are assumed to
be competitive so that wages and thus the distribution of gross income is governed by labor
productivity, which in turn depends on technology and factor endowments. The distribution
of net income can be affected by tax/transfer policies undertaken by individual jurisdictions.
The simplest form of redistribution that captures the essential issues is one in which each
locality imposes a fixed per-capita tax, denoted 7; for jurisdiction ¢, on all high-skill work-
ers employed there, while using the proceeds to pay a per-capita subsidy, denoted o; for

jurisdiction 7, to all low-skill workers within the jurisdiction. °

* Some generalizations of the production technology to allow for more factors of produc-
tion would change none of the qualitative insights in the following analysis. Specifically, one
can allow for any number of other factors of production that are tradeable at fixed prices
on external (world) markets; capital might exemplify such a factor of production. Allowing
for other factors whose returns are determined on markets internal to the group of juris-
dictions, on the other hand, would introduce general-equilibrium considerations that would
complicate the analysis and could affect some of the conclusions.

5 Under the strong simplifying assumptions imposed, there is no behavioral margin (such
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Now suppose that two or more jurisdictions join together to establish a federation
with a liberalized labor market, such that any worker can move without legal restraint
from one jurisdiction to another. To reflect the fact that workers are differentially mobile,
it is assumed that high-skilled workers can migrate costlessly from one locality to another
whereas migration costs for low-skilled workers are sufficiently high that they do not migrate
at all. © Given these assumptions, the equilibrium net incomes of all high-skilled workers
in each industry must be equalized across jurisdictions, as initial income differentials induce
movements from low- to high-wage locations. The presence of low-skilled labor as a specific
factor in each industry and jurisdiction insures diminishing returns to skilled labor. Letting
l;s denote the number of high-skilled workers employed in industry s in jurisdiction ¢, and
defining fis(lis) = Fis(nys, Nis), the gross wage of skilled workers there will be f/ ({;5) and
the total wages of low-skilled workers will be fis(lis) = lis fl,(Lis), or [fis(lis) = lis F1,(Lis)]/ Nis
per capita. Of course, [;; — n;s represents the amount of migration of high-skilled workers

in industry s into jurisdiction ¢ from other localities.

In general, bringing together a set of jurisdictions with arbitrarily-specified technologies
and initial factor endowments can result in a wide variety of possible effects on employment,
output levels, and the distribution of income. In many cases, asymmetries in technologies
and endowments would lead one to expect significant net factor flows from one jurisdiction
to another. For example, the establishment of a common labor market in unified Germany
resulted in predictable net flows of labor from the low-wage East to the high-wage West.
There is substantial net migration from Latin America to the US and from Eastern Europe
and North Africa to the affluent countries of Western Europe. The immediate impact of
a net flow of workers from one jurisdiction to another is to depress the incomes of workers
in the destination jurisdiction who compete with immigrants and to raise the incomes of
competing workers in the origin jurisdiction, while returns to complementary factors move
in the opposite direction in each jurisdiction. The implications of this sort of net migration

for income redistribution policy have been discussed, e.g., in Wildasin (1994), Wellisch and

as the tradeoff between labor and leisure) that can be distorted by such policies. For this
reason, the assumption of fixed per capita taxes and subsidies is convenient but inessential;
the following analysis would be unchanged in all important respects, for instance, if one were
to suppose that each locality redistributes income through a linear income tax.

5 Highly-educated workers are relatively mobile compared to the less-educated, and the
assumptions made here are consistent with that stylization. (See, e.g., Ehrenberg and Smith
(1988, p. 360), who cite US Census data showing high migration rates for young and
highly educated people; they write, “[while] age is ... the best predictor of who will move,
education is the single best indicator of who will move within an age group. ... [I]t is
college education that raises the probability of migrating the most”; emphasis in original.)
Of course, it 18 unnecessary to assume that all of the potentially-mobile group be able
to relocate; rather, there must be “sufficiently many” mobile workers so that there is in
equilibrium a “marginal” worker who is indifferent between different locations. For the
purposes of the present analysis, the assumption that migration costs are zero for high-
skilled workers i1s a fairly harmless idealization. In other contexts, costly migration can
raise interesting new issues. See, e.g., Cukierman et al. (1993), Hercowitz and Pines (1991,
forthcoming), Mansoorian and Myers (1993), Myers and Papageorgiou (1994), Wildasin and
Wilson (forthcoming), Wildasin (forthcoming), and references therein.



Wildasin (forthcoming), Razin and Sadka (1995), and references therein.

However, in other important contexts, net migration flows between localities may be
rather small, while gross migration flows are still of great importance. Many recent col-
lege graduates in the US and other countries are likely to seek and find employment in a
metropolitan area, state, or region of the country different from the locality where they were
born or where they attended college. Gross interjurisdictional flows for such individuals are
likely to exceed by far the net flows. Boadway and Green (1981) discuss Canadian internal
migration and emphasize the importance of “matching migration” in which workers from
one province find better employment opportunities in another, and vice versa, again result-
ing in gross flows in excess of net flows. Such “matching” migration presumably indicates
that workers in each locality typically possess specialized skills and talents that cannot be
most effectively exploited in their initial locations. Jurisdictions containing heterogeneous
households possessing specialized skills can realize efficiency gains from the formation of a

common labor market, even when such a market results in no net migration at all.

In order to focus on the implications of such gross factor mobility while suppressing the
issues that arise on account of net factor mobility, let us specialize the model by imposing
several strong symmetry conditions. First, suppose that each industry in each jurisdiction
contains an identical number of unskilled workers, i.e., N;; = N Vi,s. Second, suppose
that the production functions in all industries and localities are identical. This assumption
does not mean that different industries produce identical goods, nor does it contradict the
assumption that workers possess skills that are specialized to particular industries. Rather,
it means only that given quantities of industry-specific labor of each skill level produce
output of identical value in all localities and industries. For the sake of technical simplicity,
assume that there are only two industries s,¢ and only two jurisdictions, 7,7, and that
Nis + Ny = Ngy + njy = n and ng, + 1y = njs + ny; = n; that is, the total number of skilled
workers in each industry is identical, and the jurisdictions start out with equal total numbers
of skilled workers. Finally, in order to obviate minor technical complications, it is assumed
that corner solutionsdo not occur in equilibrium. This can be guaranteed by assuming that
L (lis) — oo as l;; — 0, but this assumption is stronger than necessary. Without further
loss of generality, assume that n;; > n;,. Note that these assumptions imply that n;; < nj;,

Nis = Nj¢, and ng = Ny,

Under these assumptions, initial gross factor returns for skilled and unskilled workers,
resp., satisfy ©
fis(nis) = fi(nge) < fur(nig) = fs(nys) (1.1)
and
fis(nis) =nis fio(nis) = fie(nge) =njefii(nge) > fielnie) =nafiy(nie) = fis(nge) —njs fio(ngs),
(1.2)

7 As a matter of notation, the subscripts on the production functions have been retained
for clarity although the form of the production function in each case is identical.




with strict inequalities if n;; > nj,. Of course, nothing in this model dictates a priori
that “high-skill” workers have higher gross earnings than “low-skill” workers, and indeed
the formal analysis does not require this to be the case. However, the restriction of policy
instruments to taxes and transfers between high- and low-skill workers is most natural if
one assumes that the configuration of technologies and endowments is such that members
of the former group (whatever intra-group interindustry wage differentials may exist) earn
more than those in the latter group (whatever intra-group interindustry wage differentials

may exist for them).

Now consider what happens when jurisdictions ¢ and 5 form a common labor market,
as for instance through participation in a federation. In equilibrium, high-skill workers in
each industry must have identical net incomes, 1.e., the allocation of labor in each industry

must satisfy

fisis) == fij(lis) — 75 (2.1)
fillin) =7 = fi(le) — 75, (2.2)

a system of two equations which can be used, along with the full-employment conditions
lis+ljs =Njs +Njs =n (31)

Ly + i =n+nj0=n (3.2)

to solve for the equilibrium allocation high-skill labor in each jurisdiction as a function of
underlying technological parameters and the fiscal policy variables (7;, 7;); specifically, it is
apparent from (2) that the equilibrium allocation of labor depends only on the differential

in fiscal treatment of mobile workers in each locality, 7, — 7;.

Since net incomes for mobile workers in each industry are equalized across jurisdictions,
we may define the aggregate net income accruing to the workers originallylocated in industry
s 1n jurisdiction ¢ by

is = nis(fis(lis) — 1) (4)
and similarly for x;,, #;;, and z;;. The aggregate net income of high-skill workers originally

located in jurisdiction ¢ can then be defined as
Xi = &is + 2445 (5)
the net income of the original high-skill inhabitants of jurisdiction j, Xj;, is defined similarly.

From the budget constraint for jurisdiction ¢, the transfer paid to each low-skill worker
is given by
75 (lis + lit)
N

Thus, the total net income of low-skill workers in industry s in jurisdiction 7 is

(6)

g; =

Yis = fis(lis) — lis [, (Lis) + oo N (7)
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located in each jurisdiction, and of the high-skill workers in each industry, are equal
to X*. If either the production function is Cobb-Douglas or f/(:) < 0, including in
particular the case of a quadratic production function, these earnings are higher than
in the pre-federation equilibrium, i.e.,

X* > a4, = af + 2l = X)) = X7 (P.1)

(b) In the post-federation equilibrium, the total earnings of the low-skill workers initially
located in each jurisdiction, and of the low-skill workers in each industry, are equal to
Y*. If the production function is Cobb-Douglas, then these earnings are higher than in

the pre-federation equilibrium, i.e.,
Y* >yl 4yl = v+ =Y =Y (P.2.1)

If instead f"/(-) < 0, including in particular the case of a quadratic production function,

then these earnings are lower than in the pre-federation equilibrium, i.e.,

Y <yl =ty =Y =Y (P2.2)

(¢) In the post-federation equilibrium, total earnings in each industry and the total earnings
of all workers in each jurisdiction are equal to X* + Y ™. These earnings are higher than

in the pre-federation equilibrium, i.e.,

The inequalities in (P.1), (P.2), and (P.3) are strict if n;s > n/2.
Proof: See Appendix.

The results in Proposition 1 are obviously not very general; only (¢) holds without
restrictions on the form of the production function. In fact, it is not difficult to construct
examples in which the earnings of high-skill workers are lower in the post-federation equi-
librium. Still, (a) suggests that earnings for these workers increase as a result of federation
in many economically-interesting cases, whereas (b) shows that there are very simple cases
where the earnings of low-skill workers could either go up or down after the establishment

of a common labor market.

Figure 1 illustrates some of these results. Measuring the earnings of high-skill workers
on the horizontal axis and those of low-skill workers on the vertical axis, the points A
and A; show the laissez-faire distribution of income in the pre-federation equilibrium, with
A= X 4V the total income of workers in jurisdiction i. After federation, X; rises in the
cases identified in part (a) of Proposition 1, whereas Y; may fall or rise, resulting in a new

distribution of income such as A, (corresponding to the quadratic case where Y* < Y;") or
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Acp (corresponding to the Cobb-Douglas case where Y* < V;"). In any case, as long as the
initial allocation of labor does not already correspond to the first-best efficient laissez-faire
equilibrium, total income rises, so the points A, and Acp must both lie above the 45-degree
line PQ through the pre-federation income distribution of A. In the special case where
n;s = n/2, the formation of a federation has no impact on the allocation of labor between
industries and jurisdictions and there is thus no effect on factor prices, total income, or the

distribution of income. In this special case, the points A, A4, and Acp all coincide.
B. Federation and the Impact of Redistributive Policy

Now let us consider the use of redistributive instruments before and after federation. In
the pre-federation case, tax/transfer policy has no effect on the allocation of resources within
each locality, so total income is invariant to the extent of redistribution. In terms of Figure
1, an increase in 7; starting from 7; = 0 moves the net pre-federation income distribution
along the line P@ from A toward P. A tax on low-skill workers used to subsidize high-skill
workers (7; < 0) would move the net distribution of income from A4 toward ). Thus, the line
P@) traces out the pre-federation income distribution frontier, that is, the locus of attainable

income distributions. &

After federation occurs, total potential income for each jurisdiction increases. As noted
above, the post-federation laissez-faire equilibrium level of income in each jurisdiction is
higher than in the pre-federation situation. Moreover, the allocation of labor will also be
first-best efficient, and of course perfectly symmetric between firms and industries, whenever
7; and 7; are equal, even if they are non-zero. The 45-degree line RS shows the income
distribution frontier when both jurisdictions simultaneously vary their tax/transfer policies,
keeping 7; = 7; = 7. The points on this frontier to the left of the laissez-faire distribution
of income (points A, and Acp) correspond to positive values of 7, while points to the right
correspond to net transfers from immobile low-skill workers to mobile high-skill workers.
This frontier can be viewed as the income-distribution frontier attainable by a centralized

redistributive authority in the post-federation economy.

For an individual locality within the federation pursuing a redistributive policy alone,
however, RS does not represent the menu of attainable income distributions. To determine
the effects of tax/transfer policies undertaken by a single jurisdiction within a federation,
note first that since these policies apply uniformly across industries, the marginal product of

high-skill labor in each jurisdiction will be equalized across industries; thus, we may define

fillh) = mazy, fis(Lis) + f: (L — bis)

and define the earnings of high- and low-skill workers in jurisdiction ¢ in terms of this

8 See Baumol and Fischer (1979) and Baumol (1989) for earlier uses of the concept of
an income distribution frontier. A more closely-related analysis appears in Wildasin (1994);
that study, however, does not analyze the interactions between the tax/transfer policies
of different jurisdictions, nor does it compare income distributions before and after the
formation of a federation.
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chosen to maximize a welfare function W(X;,V;), and suppose, for the sake of a simple
comparison, that it is optimal for each jurisdiction to choose a zero tax rate in the pre-
federation situation, that is, W is maximized at point A along the frontier P.S. Suppose
further that the maximum of W along RS occurs to the left of the laissez-faire distribution
A’; this will occur, for example, in the case of a quadratic production function portrayed in
Figure 1, if the welfare function exhibits “normality” in each type of income. (For instance,
suppose that W = In X;+InY; and that A lies at the midpoint of P@Q.) Then, in a symmetric
Nash equilibrium, each jurisdiction will choose a positive tax rate on high-skill workers and
the resulting distribution of income will lie to the left of the laissez-faire distribution A’. It
also follows, in this case, that welfare in each jurisdiction will be higher in the post-federation
Nash equilibrium. This example (which could obviously be generalized) is of interest because
it shows that redistributive policies may become more rather than less attractive after the
formation of a federation, and that welfare in both jurisdictions may increase as a result of

the formation of a federation coupled with the introduction of decentralized redistribution.

Between- and Within-Group Inequality. FEconomic models of migration are fundamen-
tally models of labor market arbitrage. As such, they predict equalization of real incomes
among workers with comparable skills and tastes. '® In the present model, the formation
of a federation leads to equalization of net returns among high-skill workers both across
industries and across locations. From the viewpoint of risk-averse high-skill workers or
inequality-averse welfare functions, this within-group equalization is beneficial (Wildasin
[forthcoming]). In the special model used here, the formation of a federation also results
in the equalization of incomes among low-skill workers; unlike the corresponding results for
high-skill workers, however, this is a consequence of the strong symmetry assumptions that
have been imposed on technologies and endowments, and it is easily possible that increased
mobility of high-skill workers could result in greater inequality of incomes among low-skill
workers in different jurisdictions. The analysis in Section IIT has focussed on the distribution
of income between high- and low-skill workers, and has made clear that formation of a fed-
eration may either increase or decrease between-group inequality. Simultaneous changes in
both within- and between-group inequality can obviously raise some measures of inequality
while reducing others, depending on the weights attached to inequality at different points
in the income distribution. In public finance terms, the foregoing analysis suggests that
the formation of a federation may improve horizontal equity for at least some groups in the
population while having ambiguous effects on vertical equity. Note that the equalization of
within-group incomes is the result of gross migration, and, indeed, the empirical importance

of gross migration for horizontal equity is likely to be quite important.

Which Factors Are Immobile? The labelling of immobile factors as “low-skill” labor

and of mobile factors as “high-skill” labor obviously has no effect on the formal analysis.

15 See Hatton and Williamson (1994) and references therein for discussion of the role of
international migration and capital flows for the convergence of factor prices in the nineteenth
century.
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There are other interpretations of the model that might be more appropriate depending
on the intended application. For instance, depending on the time horizon of the analysis,
it might be appropriate to regard land and other natural resources, public infrastructure,
and possibly private capital as immobile, and to think of labor as a whole as the mobile
factor of production. The issue of “between group” inequality in this case becomes one of
inequality in the functional distribution of income. Since ownership claims on non-human
resources are generally tradeable in economies with well-developed asset markets, inequalities
in the distribution of returns to non-human immobile resources do not carry any particular
normative implications. The formation of a federation in this case equalizes the distribution
of earnings among workers and, under the special symmetry assumptions used in the formal
analysis, also equalizes the returns to land and capital across industries and (at least in
the laissez-faire case) across jurisdictions. Assuming that the owners of immobile assets
are able to trade ownership claims, and assuming that the realization of industry-specific
technologies is ex ante uncertain, the formation of a federation would 1mply less need for
asset-market transactions to achieve risk-pooling through diversified portfolios. On the other
hand, as noted above, it 1s quite possible to construct a model in which labor mobility would
result in divergence of returns to immobile resources, in which case risk-averse owners of
these resources might wish to hold more diversified portfolios of claims on assets in different
jurisdictions. Although it is unclear a priori whether the formation of a federation would
increase or decrease the inter-industry and inter-jurisdictional variability of asset returns,
in either case it could have significant impacts on the volume and types of asset-market

transactions that risk-averse investors would wish to undertake.

Endogenous Human Capital and Localization Economies. The analysis in this paper
has treated as exogenous the skill distribution within the labor force. In reality, of course,
the level and distribution of human capital is endogenously determined, and wage risk is
likely to be one important determinant of attractiveness of human capital investments. To
the extent that an integrated labor market reduces wage risk, it is plausible that it may
encourage more human capital accumulation. Krugman (1991) has stressed the role of urban
agglomerations as dense labor markets within which workers can easily switch employers in
order to escape randomly-unproductive jobs, suggesting that human capital investment could
be greater within a highly-urbanized economy. Similarly, a federation within which workers
are freely mobile would offer greater opportunities to diversify the risks of skill acquisition
and might lead to more human capital accumulation. One would conjecture, then, that the
equilibrium expected return to human capital investment would be lower as a result of the
formation of a larger federation, and the equilibrium earnings of lower-skilled workers would
be higher. This possible impact on the distribution of income between low- and high-skill
workers deserves further study. In addition, these considerations suggest that there could be
interesting interactions between the geographical scope of a federation and the equilibrium

size of metropolitan areas.
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Appendix

Proof of Proposition 1: The basic idea of the proof is to compare the perfectly
symmetric and efficient post-federation equilibrium with a pre-federation equilibrium in
which the allocation of high-skill labor differs from the efficient allocation by a “mean-

preserving spread.”

(a) Define
= (" (P n_ (P
X =(3+2) 7 (+0)+ (527 (52
Note that
X* = X(0) (A.1)
and that
n
Differentiating,

YW =1 (G0) -7 (G0 G) ()= G2) (G-

For A > 0, the first two terms of (A.3) are negative by concavity of f(-). If f/(-) <0, the
next two terms are also negative; note in particular that this is true when f” is constant, i.e.,
in the quadratic case. In the Cobb-Douglas case, where f({) = Al%, note that {f"'(I) = a(a—
DI*=t = (a — 1)f/(1). Thus, (A.3) can be written as X'()) = « (f’ [% + /\] —f [% — ]),
which is negative by the concavity of f. Whenever X’(A) < 0, (A.1) and (A.2) implies that
the earnings of high-skill workers are higher at the post-federation equilibrium, establishing

(P.1).
(b) Define

0= (50) - () () s (5= (-9 (5-)

Note that

Y*=Y(0) (A.4)
and that
vt =+l =Y =Y =Y (- 5 (4.5)
Differentiating,
() () () ()

If f”" <0, including in particular the quadratic case where f” is constant, Y’ > 0. (P.2.1)
follows from (A.4) and (A.5). On the other hand, in the Cobb-Douglas case, (A.6) becomes
Y'(A) = —(a—1) (f’ [% + /\]) —f ([% - /\]), which is negative by concavity of f(-). (P.2.2)
now follows from (A.4) and (A.5).
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(¢) Summing (A.3) and (A.6),
/ I A AL
X(/\)+Y(/\):f(§+/\)—f(§—/\) (A7)
which is negative by concavity of f(-). (P.3) follows from (A.1), (A.2), (A.4), and (A.5).

QED
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