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Abstract

We present a positive theory of capital market frictions that raise
the cost of capital for new firms and lower the cost of capital for in-
cumbent firms. Capital market frictions arise from a political conflict
across voters who differ in two dimensions: (i) a fraction of voters
owns capital, the rest receives only labor income; and (ii) voters have
different vintages of human capital. We identify young workers as
the decisive voter group, with preferences in between capitalists who
favor a free capital market, and old workers, who favor restricted cap-
ital mobility. We show that capital market frictions do not naturally
arise in a static framework, or even in a dynamic framework if capital
market frictions are reversible. But if capital market frictions can be
made to persist over time, we show that young workers favor capital
market frictions as a way to smooth income, especially if wealth is
concentrated and if technological obsolescence is high.
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1 Introduction

Political economists say that capital sets towards the most
profitable trades, and that it rapidly leaves the less profitable non-
paying trades. But in ordinary countries this is a slow process.
(Bagehot, 1873)

In a free market, capital moves naturally towards its most profitable use,
leaving less productive activities. In practice, capital markets are regulated
by politicians and the allocation of capital across industries reflects political
as well as economic choices. When in 2010 the French car company Renault
planned to shut down production facilities in Flins (France), president Nicolas
Sarkozy personally intervened and summoned Renault’s top executives to his
office. Sarkozy held considerable leverage over Renault as the French state
was a major shareholder, creditor, and strategic partner of the company.t
Indeed, after the meeting, Renault agreed to update the facilities instead of
shutting them down and pledged to maintain employment.

The example of Renault illustrates three wider issues that interest us in
this paper. First, politicians can and do intervene in individual companies
and whole industries; thus influencing the allocation of capital in the econ-
omy. Second, political intervention occurs through many distinct channels:
states regularly own company stakes, bail them out, or extend cheap credit
to favored industry. Politicians exert further influence by setting the rules
and regulations that govern the capital market; think of bankruptcy law or
takeover law (cf. Pagano and Volpin, 2001). Finally, the example of Renault
illustrates the wider issue that politicians often intervene in companies or
industries to maintain employment, or protect other incumbent interests (cf.
Hellwig, 2006).

!The state held 15% of Renault’s stock, bailed the company out to the tune of €3
billion after the financial crisis, and helped to promote electric vehicles—where Renault
had a big interest. On top of that, French car sales were still being propped up by a cash-
for-clunkers scheme (cf. ’Renault Agrees to Sarkozy’s Demands,” Wall Street Journal, 17
Jan 2010.)




Wurgler (2000) provides further evidence that suggests the state’s impor-
tant role in the capital market: Wurgler (2000) shows that growing industries
invest more and declining industries divest more in countries where the ex-
tent of state ownership in the economy is less, i.e., capital is allocated more
efficiently in those countries.? In a neoclassical economic framework-where
the financial sector is functional to the needs of industry and trade—deviations
from the free market allocation are attributed to frictions in the capital mar-
ket. An important open question is then how capital market frictions arise
and persist over time, as they suggest inefficiency; furthermore, what can
explain their documented variation across countries? We address these ques-
tions qualitatively and provide a comprehensive theory of capital market
frictions rooted in political economy.

This paper argues that democracies may choose to resist free capital mar-
kets, and throw sand in the wheels of capitalism, depending on demographical
context, the concentration of wealth, and the rate of technological progress.
In effect, democracies favor income stability over economic efficiency when
the population is older, when the wealth distribution is uneven, and when
the rate of technological growth is high. We show our results using a political
economy model where agents, who differ in age and wealth, vote over capi-
tal market frictions that lower the cost of capital for incumbent firms, while
raising the cost of capital for new firms.®> New firms are more productive
than incumbent firms so that there is an economic rationale for allocating
more capital in new firms than in incumbent firms. But the balance of power
between different economic constituencies may be such that a free capital
market is opposed.

Our starting insight is that technological progress affects workers more

2Wurgler (2000) also finds that across countries, (i) more developed financial markets,
and (ii) a higher degree of minority investor protection, are associated with a more efficient
allocation of capital.

3Specifically, we adopt a production economy model with vintage technology, two over-
lapping generations, and specific human capital; we extend this model with a simple
majority vote.



than capitalists. While labor and capital are complementary factors of pro-
duction, labor is less mobile across technologies than capital. If human cap-
ital risk cannot be fully insured—e.g. because of moral hazard reasons—then
workers are exposed to the risks that are specific to their human capital. The
result of this human capital specificity is a political conflict between citizens
with different vintages of sunk human capital: old agents who work in in-
cumbent firms resist the reallocation of capital to new firms, as this leads to
a reduction in their wages. Hence, old workers favor capital market frictions
as a a way to maintain higher wages. Old capitalists on the other hand favor
a free capital market. The young, finally, are the most interesting group.

The pivotal constituency in elections is formed by the young workers.
Young workers do not gain from capital market frictions while they are still
young, but they would like to limit future capital reallocation, anticipating
that they will be less productive when they are old. A consumption smooth-
ing motive then leads young workers’ preferences to be partially aligned with
the preferences of the old workers. Rapid technological change implies that
the productivity gap between young and old workers is bigger, and therefore
that the motive to obstruct free capital markets is stronger. We consider two
scenarios: society chooses a persistent policy that is chosen once; or society
maintains a social contract that needs to be politically supported in every
vote. We show that the alliance against capital reallocation can be sustained
under a persistent policy; multiple outcomes can be sustained as a social con-
tract, since the lack of commitment to a reallocation friction may discourage
the young to slow down capital reallocation today.

Our analysis suggests that capital market frictions which are hard to
reverse can be understood as political instruments to reduce income varia-
tion. There are clear examples such frictions in capital markets. Bankruptcy
law, for instance, defines specific conditions to the assignment of assets from
declining sectors. While in some countries—such as the United Kingdom—

bankruptcy law is designed to protect financial interests, in others—such as



France and Italy—it explicitly instructs the liquidator to reassign capital in a
manner which protects employment.

The rest of the paper is organized as follows: section 2 reviews the liter-
ature; section 3 gives the model; section 4 solves for the economic equilibria,
taking capital market frictions as given; section 5 endogenizes the capital

market frictions, by adding a voting stage; finally, section 6 concludes.

2 Related Literature

Our paper contributes to the literature on the political economy of finance,
which stresses the political determinants of financial market regulations and
corporate governance—see Pagano and Volpin (2001) for an early review. Sev-
eral papers in this literature have emphasized that the economic interests of
capital investors can be subordinated due to political considerations. In ?,
labor forms an alliance with inside shareholders to set up a stakeholder soci-
ety with low investor protection and high employment protection. In Perotti
and von Thadden (2006), a majority limits the ability of shareholders to
allocate capital in order to limit risk for other stakeholders. Here, we em-
phasize an orthogonal channel: young and old workers form an alliance in
favor of capital market frictions so that incumbent firms retain more of the
scarce capital. Other related papers include Krusell and Rios-Rull (1996)
and Saint-Paul (2002), who study the political support for technological in-
novation, and labor market flexibility. The capital market plays no role in
these papers, while it is central in ours. We offer an alternative channel to
advance stakeholder interests: capital market frictions.

Hassler et al. (2003) study the political support for a distortionary welfare
state. The welfare state distorts private incentives to invest in education,
which in turn gives rise to a constituency that supports the welfare state.
Hassler et al. (2003) provide an example of how repeated majority voting

in an OLG model can generate persistence in support of an inefficient wel-



fare policy, we provide another. A key difference in our model is that all
constituencies vote, whereas the young are disenfranchised in Hassler et al.
(2003) Another difference is that our current framework does not allow for
dynamic feedback of political choices through incentives as in Hassler et al.
(2003); the composition of constituencies is fixed in our paper.

We study different specifications of the political model, both in terms
of possible voting strategies (open-loop, subgame perfect, and Markov per-
fect) and in terms of the persistence of the chosen policy (reversible and
irreversible). This approach is similar to Azariadis and Galasso (2002), who
study the political support for intergenerational transfers from young to old
generations (such as pay-as-you go pension systems) under different speci-
fications of the political model. An important difference to our approach
is that the young are a majority in Azariadis and Galasso (2002), while the
outcome of our voting game is more complex: based on age and wealth differ-
ences, we identify four distinct voter classes, none of which forms a majority.
Young workers are decisive because their preferences are less extreme than
the preferences of other voter classes, not because of their number.

As usual in political economy models, one may wonder why economically
suboptimal outcomes cannot be resolved by bargaining. Should it not be pos-
sible to compensate the old workers for allowing capital reallocation? Such
efficient bargaining is prohibited by the hold-up problem that is associated
with giving up political power (cf. Acemoglu, 2003). If old workers vote in
favor of a free capital market, other groups have no incentive to compen-
sate them; likewise, if old workers receive compensation upfront, they will
not vote in favor of a free capital market. This hold-up problem is a core
issue in political economy and a source of much inefficiency. While capital
market frictions cannot be bargained away, capital market participation can
be broadened; thus, young and old workers’ preferences can be changed (cf.
Biais and Perotti, 2002).



3 Model

We consider an infinite horizon production economy with vintage technology.
In each period there are 2 overlapping generations—the young and the old—
with age-specific human capital: the young generation works in firms that
use the latest vintage technology; the old generation works in firms that
use an older vintage technology. All firms use capital and labor to produce
a perishable consumption good. While labor is technology-specific, a fixed
supply of capital can be used by all firms. We ignore capital growth in order
to focus on the question how capital is allocated among different sectors.
Time is denoted by subscripts ¢ = 0,1, 2, ...,; firm and agent characteristics

are denoted by superscripts.

3.1 Firms

Each period, a unit mass of firms is set up. Firms exist for two periods:
in the first period, firms employ the young generation and we refer to them
as young firms (or y-firms); in the second period, firms employ the same
generation as before-which is now the old generation—and we refer to them
as old firms (or o-firms). Firms use a vintage technology, capital, and labor
to produce a common consumption good that cannot be stored or saved.
Production is given by an age-specific productivity factor, #7, and a gen-

eral production function, F
O'F(KI,L7), j=y,o0

where K7 and L7 denotes capital and labor used in j-firms, #° < 6Y, and
the price of output is normalized to 1. The production function F satisfies
the common conditions, i.e., (i) production is increasing in both factors,

at a decreasing rate; (ii) capital and labor are complementary factors of

4We assume that old firms are less productive than young firms because they are stuck
with an older technology.



production; and (iii) the Inada conditions are satisfied. Formally, F satisfies
(i) Fg,Fr, > 0 and Fgg, Frp <0, (ii) Frx = Fixr > 0, and (iii) Il{iLnOFK =
%ig%FL:oo, and I%i_r)rcl)oFK:Lli_r&FL:O.

Firms maximize profits in competitive factor and output markets. The
labor market is segmented due to human capital specificity: old firms hire old
workers and pay wages wy; young firms hire young workers and pay wages
wy. The capital market has two important features: the cost of capital is
r; for capital that the firm retains from the previous period; firms incur an
additional cost f; if they wish to add to the capital they have employed last
period. The additional cost f; represents a pure deadweight loss; it drives
a wedge between the interest rate that capitalists receive and the cost of
capital that firms pay. We refer to f; as the capital market friction, or the
reallocation cost.

As there are two costs of capital in the economy—one for retained capital
and one for newly obtained capital—a firm’s total cost of capital depends on
its capital stock at the start of each period. We use a hat notation to denote
the initial capital stock of firms. For example, f(g denotes the initial capital
stock of j-firms in period t. Firm profits for j-firms in period ¢ are then given
by

0'F(KJ, L]) — r, K} — fymax(0, K} — K} —w!L! (3.1)

This is a standard expression for firm profits, except for the third term. Firms
pay a marginal cost of capital r; + f;, if they want to attract capital beyond
the initial stock of f(tj.

Young firms have no capital (f(,gy = 0) and must attract all capital at a
unit cost of r; + f;. When young firms turn into old firms—and the young
generation turns into the old generation—they retain last period’s capital
(K¢ = KY). As old firms are less productive than young firms, there
is an economic rationale to move capital from old to young firms, i.e., to
reallocate capital. Finally, old firms become obsolete when the old generation

dies. Then the capital that they previously employed comes available to use



elsewhere.

3.2 Agents

Each period, a generation of agents of unit mass is born. Agents live for two
periods: in the first period, agents work in young firms; in the second period,
agents work in old firms. Agents are endowed with vintage human capital
work in firms of the same vintage. Furthermore, each generation consists of
workers and capitalists. Old capitalists own the fixed capital stock, K, and
all the firms—in other words old capitalists own all the debt and equity in
the economy. Young capitalists earn only wage income, but will inherit the
capital stock and all the firms from their parents. The fraction of capitalists
in each generation, which is constant, is given by 7.

All agents inelastically supply their labor and earn wages; we normalize
each agent’s labor supply to L = 1 per period. On top of their wage income,
old capitalists receive interest payments and firm profits, as they own all
the debt and equity in the economy. Old capitalists are identical and hold
diversified portfolios; it follows that each capitalist receives wage income, wy,

and capital income, ~
TtK + Ht

U]
where I, denotes aggregate firm profits.> When capitalists die, their children

S 1=

inherit the capital stock; thus, a fraction n of the young turns into capitalists.
The fraction of capitalists, n € (0, 1], is a measure of inequality: higher n
means more capitalists and less wealth per capitalist.

The population can now be split into four groups, based on their lifetime
income profile: young workers (yw), old workers (ow), young capitalists (yc),

and old capitalists (oc). Asincome cannot be stored or saved, agents consume

5We assume that capitalists receive wages as well as capital income. This assumption
is not crucial for our results: as we will show later, capitalists do not favor capital market
frictions even if they benefit from a wage increase.



their income in every period. Lifetime utility of young workers and your

capitalists is then given by

UF = u(wt) + bu(wf) 3.2
U = u(w)) + 6u (wpyy + se41) (3.3)

where d¢(0, 1] is a time discount factor; u is a standard felicity function with
u' >0 and v’ < 0; and s; := % (frt.f( + Ht). Remaining lifetime utility of the

old generation at time ¢ is then
U = u(wy) (3.4)

for the old workers, and
U = u(wy + s4) (3.5)

for the old capitalists. Note that agents do not optimize over economic
choices, as they don’t save and they supply labor inelastically. Instead, agents
optimize over political choices, by choosing a capital market friction in each

period (cf. section 5).

3.3 Markets

Firms and agents interact in competitive factor and product markets. The
product market is competitive and we normalize the price of the unique
consumption good to 1. Each segment of the labor market is competitive and
wages, w{ , adjust until the markets for young and old workers clear. There is
one market for capital. The capital market is competitive in the sense that
the interest rate, r;, adjusts until the market clears; but, transactions on this
market are subject to the capital market friction, f;. Timing in each period

is as follows,

1. an initial allocation of capital is retained from the previous period;
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2. agents vote over the capital market friction f;;
3. economic activity results in a new allocation of capital; and
4. agents get their payoff, i.e., their wage and capital income.

The political conflict has two dimensions: there is a class conflict between
capitalists and workers, and there is an age conflict between the young gen-
eration and the old generation. Old workers stand to lose most from free
capital mobility: because of the complementarity of capital and labor, their
wage drops if capital is reallocated from old firms to young firms. Old cap-
italists also see their labor income drop, but their capital income increases.
Preferences of the young generation depend on the nature of the capital mar-
ket frictions, in particular, whether they are expected to persist over time.
Young workers may vote in favor of a positive capital market friction, if they
expect the friction to prevail until they are old. We analyze policy prefer-
ences and the resulting political equilibria in section 5. First we characterize

the set of economic equilibria for a given sequence of capital market frictions.

4 Economic Equilibrium

For a given sequence of capital market frictions, {f;}°,, with 0 < f; < oo,
an economic equilibrium is given by a sequence of factor prices and capital
allocations E = {ry, w/,w?, K}, K?}°, such that in every period (i) firms
maximize profits, and (ii) markets clear. We prove the existence and unique-
ness of an economic equilibrium for an arbitrary sequence of capital market

frictions in the following.

11



4.1 Existence and Characterization

Each period, firms take prices as given and maximize profits.® Young firms
have no capital, and incur the capital market friction on each unit of capital

they choose to employ, cf. profit function (3.1). They solve

max OVF (K}, LY) — (ry + fi) K} —w{ L}
K{.LY

which leads to standard first-order conditions

QyFK(Kf,Lf) = Tt+ft (41)
OFL(K/, L) = wf (4.2)

and corresponding capital and labor demand, K} and L.
Old firms start the period with the capital they have employed in the

previous period, K = K¥ | . They solve
max (°F(K? L) — r K — fymax(0, K? — K°) — wfL¢
which leads to standard first-order condition
0°Fy (K7, L) = wf (4.3)

and corresponding labor demand L. As for their capital demand, the profit
function of old firms is not differentiable at Kf ; thus, capital demand depends
on whether old firms choose to adjust their capital. If old firms acquire extra

capital in equilibrium, then K must satisfy

QOFK(KtO7 L?) =Tt + ft (44)

5Firms maximize profits that accrue to their owners, i.e. the old capitalists; hence,
firms maximize current profits.

12



which is consistent if old firms indeed scale up, i.e., if
0° Fre(K?, L) < 0°Fre(K?, LY)

or
re < 0°Fr(Kp, L) — f,

Old firms increase their capital if the interest rate is sufficiently small; like-
wise, old firms decrease their capital if the interest rate is sufficiently big,

or
re > 0°Fi (K2, LY).

For intermediate values of the interest rate, old firms keep the capital they
used in the previous period, K = KV | .

In each period, young and old agents inelastically supply their labor,
normalized to 1. In equilibrium, both segments of the labor market must

clear and we obtain equilibrium wage rates from (4.2) and (4.3):

w? = 0°F(K°,1). (4.6)

Capital and labor are complementary factors of production, so that wages
increase along with an increase in capital for young and old firms.
Capital demand of young firms follows from (4.1) and, by letting g(K) :=

Fr(K,1), we can write

K (0 = 52 0 =g (") (47)

13



Our earlier discussion shows that capital demand of old firms is

gfl (Tt-i-ft) lf r < ft

90
K7 (r; fi) = K7 (1) = gt (g—é) if Ty > Ty (4.8)
K? it r,<r<F

with r, = 0°g (Kf) — fi,and 7, = 0 <K§’> Total capital demand then is

@i (145 fr) = i () = K (1) + K7 (14)

and the capital market clears if ¢, (r;) = K. The following lemma shows

that a market clearing interest rate exists and is unique in each period.

Lemma 4.1. For 0 < f; < oo, there exists a unique market clearing interest

rate rF = r;(f;).

Proof. For any 0 < f; < 00, ¢ is continuous, strictly decreasing, and piece-
wise differentiable in r; (with kinks at r, and 7). Furthermore, by the Inada

conditions we have

lim ¢; (r;) =0 and lim ¢ (1) = o0

T¢—>00 ri—— ft

Hence by the continuity of ¢, there is r; > —f; such that

o (r]) = K
Uniqueness of r; follows from the strict monotonicity of ¢;. O

From the market clearing interest rate, r}, period ¢ sector wages and capi-

tal demands readily follow.” Hence, we have proven the following proposition

If the interest rate is negative, we set it to 0, which implies that some capital remains
unused. We show later, however, that no voter group wishes to set f; so high as to induce
a negative interest rate.

14



Proposition 4.1. For any sequence of capital market frictions {f;}22, with

0 < fi < o0, there exists a unique economic equilibrium FE.

Proof. See above. O

The previous argument and in particular capital demand of old firms,
given by (4.8), shows that the economic equilibrium in each period is charac-
terized by the initial capital of the old firms, Kf, and the prevailing capital
market friction, f;. Depending on the interest rate, old firms then adjust
their capital, downward, upward, or they keep the capital they employed
last period. We characterize these cases in turn.

First, old firms adjust their capital upward if and only if the interest rate

is sufficiently small, or r; < r,. The capital market clearing condition then

- (rr;-lft) 4g! (ﬁe_tft) — K (4.9)

which implicitly gives the equilibrium interest rate, r;. In this case, condition

reads

(4.9) implies that r} + f; does not depend on f;; hence, old firms’ equilibrium
capital is independent of f;. We define this value of old firms’ capital as K°,

Zioﬁzgl(rr;]ﬁ) (4.10)

with ¥ given by (4.9). Consistency in this case requires that K? < K°.

SO

Second, old firms adjust their capital downward if and only if the interest

rate is sufficiently large, or r; > ;. Market clearing then reads

(it S e %
L) =K 4.11
g ( o )+g (w> (4.11)

which gives the equilibrium interest rate. In this case, old firms’ equilibrium
K =g (%) (4.12)

15
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which is an increasing function of the capital market friction, f;, cf. capital
market clearing condition (4.11) . Consistency in this case requires that
K > K°.

Finally, old firms keep their initial capital unchanged if and only if the
interest rate falls in an intermediate range, or r, < r; < 7. The capital

market clearing condition then reads

= (rt;;ft) S e (4.13)

which gives the equilibrium interest rate. In this case, old firms’ capital is

simply given by Kf and consistency requires that

K° < K¢ <K' (f)

We see that old firms’ behavior in period ¢ is fully characterized by their
initial capital, Kf , and the prevailing capital market friction, f;.
Young firms’ behavior is easily described: as young firms have no initial

capital, they must adjust capital upward. It follows that equilibrium capital

(Tt S
K=9 ( z )

where 7} depends on the equilibrium behavior of old firms, i.e., on Kf and

of young firms is given by

fi. This concludes the characterization of the economic equilibrium in period
t. We have shown that for arbitrary sequences of capital market frictions,
{fi}2 with 0 < f; < oo, capital market activity in any given period nec-
essarily has little structure. As we are mostly interested in stable political
outcomes that yield constant sequences of f; , we focus on steady state equi-

libria in the following.

16



4.2 Steady States

A steady state economic equilibrium is an economic equilibrium such that
(K{,K?) = (K., K{,) for all t. In a steady state, capital is reallocated

from old firms to young firms as the following lemma shows.

Lemma 4.2. In a steady state economic equilibrium, old firms do not scale

up.

Proof. Consider a steady state equilibrium and suppose that old firms scale
up, i.e., K° > K° = KY-where we've suppressed subscripts because these
are steady state values. As old firms scale up in every period, we know that

in any given period t, market clearing is given by condition (4.9), or

i+ S i+ S _
g < v )+g ( 0° )

It follows from 6¥ > #° that K? < K/, a contradiction. O

The intuition for lemma 4.2 is that old firms are less productive than
young firms, and so in a steady state-where old firms adjust their capital
by the same amount in every period—the economic rationale for reallocating
capital from old to young firms prevails.

We can now characterize all steady states that exist for constant sequences

of capital market frictions.

Proposition 4.2. Given a constant sequence of capital market frictions

{f}2,, with 0 < f < oo, there exist bounds 0 < f < f < oo given by

f=(0"-0°g(iK), and f=0vg (3K) , such that

1. for f €0, f), the unique steady state equilibrium is given by
(T LT+ f
o = 1 —_— Y pr— 1 414
K° =g ( 90) , KV=yg ( o ) (4.14)

17




where r* is given by market clearing condition (4.11), or

gt (r*; f) +g7! (2—2) =K (4.15)

2. for f € [f, f), the unique steady state equilibrium is given by

KY=K°=-K (4.16)

DO | —

where r* is given by market clearing condition (4.13), or

g (T* - f) L RO=K (4.17)

Qv

Proof. We proof the proposition by construction. Let {f};2, be a constant
sequence of capital market frictions, with 0 < f < oco. By lemma 4.2,
K° < K°= KV in any steady state.

For 1: consider potential steady states with K° < KY. As old firms
must scale down, the capital allocations are given by (4.14) and the market
clearing interest rate, 7*, is by (4.15), cf. section 4.1. For consistency, we
need to check that indeed K° < KY. The inequality holds as long as

(T (T +f
(7)< ()

Clearly, K° < KV for f = 0, and-through (4.15)-K? is increasing in f, while

KV is decreasing in f. Furthermore, we note that

S
o () = & i 0=

so that, by the continuity of g=!, and by (4.15), there exists f € (0, 00) such

18



that

-1 7”_* o1 7’*"‘JF _1—
g (m>‘g ( Z )‘2K

Solving explicitly for f gives
_ 1.
f=(00Y-0%g (§K> (4.18)

For 2: consider potential steady states with K° = KY. As the capital mar-
ket must clear, capital allocations are necessarily given by K° = KY = %f( ,
and the market clearing interest rate, r*, is given by (4.17). For consistency,
we need to check that young firms wish to employ %I_( , and that old firms

indeed do not wish to adjust their capital. Young firms wish to employ %f(

if N
T+ -
— K

I ( Z ) 2

from where (r* + f) = 6Yg (3K). As the interest rate is restricted to be
nonnegative, we obtain the upperbound f = 6¥g (1 K). Old firms face a cost

of capital r* when they consider to adjust capital downward. It follows from
part 1 that old firms do not wish to scale down as long as f > f, which

concludes the proof. O

Proposition 4.2 gives all steady state equilibria that exist for constant se-
quences of capital market frictions {f}:°,. We denote these steady states by
E;.® Capital market frictions distort the allocation of capital in the econ-
omy, so that production output stays below its potential maximum. This
economic distortion, however, does not constitute a Pareto inefficiency per
se. As usual in political economy models, there may be groups of voters that

gain from the economic distortion.

8From the proof of proposition 4.2, we see that a steady state with KY = K° = %f(

also exists for non-constant sequences {f;};2, as long as f < f: < f. We do not consider
these in the following.
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5 Political Equilibrium

Will democracies support a free capital market? To answer this question, we
let capital market frictions be politically chosen in this section: preceding
economic interaction, agents vote on a capital market friction in each period.
Specifically, there is a majority vote in which all voters vote for their preferred
capital market friction.’

Formally, a vote (or action) at time ¢ for a member of voter class i is a
capital market friction ai € [0,00). At time ¢, the publicly known history
of the voting game consists of the sequence of past capital market frictions,
he = (fo, -, fi_1)eH; with Hy = [0,00)". A voting strategy for voter class 7 at
time ¢ is then given by a mapping v} : H; — [0, 00).

A political economic equilibrium is a sequence of factor prices and alloca-
tions E = {r, w{, w?, K}, K?}°,, supplemented with a voting strategy pro-
file v = {Wf", v}, VP VP}22,, such that (i) v is an equilibrium of the voting
game; and (ii) £ is an economic equilibrium given the sequence of realloca-
tion costs { f:}52, in the outcome of v. We say that an economic equilibrium,
E. is politically supported if there exists a voting strategy profile, v, such that
{E,v} is a political economic equilibrium.

In the following, we focus on steady state equilibria that are politically
supported. To obtain closed-form solutions, we assume that production is
Cobb-Douglas,

F(K,L)= K“LP (5.1)

with 0 < a+f8 < 1. We derive all steady state equilibrium values in appendix
A.

The following lemma summarizes the comparative statics of factor prices
and sector capital with respect to f;; the lemma is formulated for deviations

from a steady state in a given period to have the necessary generality to

9We assume a pure majority rule, i.e., democracy is direct, voters vote sincerely, and
there is an open agenda (cf. Persson and Tabellini, 2000).
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analyze potential out-of-steady-state deviations.

Lemma 5.1. For any given t, let f, be defined by

Ky =K'(f,). (5-2)

where the function K° has been defined by (4.12). Then (i) KY and w?! are
strictly decreasing in f; € [0, f;] and constant for f; > fi; (ii) K? and w?
are strictly increasing in f, € [0, f)] and constant for f, > fi; (iii) w® + s, is

decreasing in f;.
Proof. See Appendix B. n

The equilibrium cut-off value f; is the boundary value at which old firms
retain their initial capital, Kg’ . For lower values of the friction, old firms scale
down.!® Note that once f, is fixed for a given period, the equilibrium interest
rate r; and all other time ¢ equilibrium values readily follow. Hence we
can write agents’ lifetime utility as a function of the capital market frictions

prevailing today and tomorrow, cf. (3.2) - (3.5):"
Utl = Utl(ft’ ft+1> for iE{OU}, oc¢, yw, yC}

5.1 Policy Preferences

Voters’ policy preferences depend on whether they expect today’s chosen
policy to affect tomorrow’s policy. As a benchmark, we derive the equilibrium
that results when intertemporal linkeages are absent, i.e., when voters play

open-loop strategies that do not depend on history.

10We consider deviations out-of-steady-state, which means that K¢ > 2K (cf. propo-
sition 4.2). It follows that f; > f, where f is the boundary value of the capital market
friction for which no reallocation of capital takes place in steady state.

1 The old generation’s utility depends only on f; and is constant in fi.
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Proposition 5.1. If voters play open-loop strategies, then the unique political
economic equilibrium is given by Eqy and the voting strategy profile v = {v}" =

yc __ ow _ £ ,o0C __ o)
0,v{° = 0,07 = fi,v7° = 0}72,.

Proof. Lemma 5.1 shows that U/", U/, and U?¢ are monotonically decreasing
in f;. Likewise, U/" is monotonically increasing in f;. The voting strategy
profile, v, then follows from sincere voting and a majority of agents votes for

fi = 0 in every period. The corresponding political economic equilibrium is
Eo. m

Proposition 5.1 is the first key result of our paper: a free capital market is
supported in political economic equilibrium if voters (i) vote in every period,
and (ii) play strategies that do not depend on history. A majority consisting
of old capitalists and all the young favor a free capital market, as wages paid
by young firms and capitalists’ income are maximized if the capital market
is free. Unsurprisingly, capitalists achieve maximum lifetime utility in this
steady state: their wages in young age are maximized, and so is their capital
income in old age. Note that workers on the other hand achieve maximum
lifetime utility if there is no capital market friction when they are young and
if the maximum friction prevails when they are old.

We turn to the question in which steady state the utility, U}, of the differ-
ent voters is maximized. Because in steady state the capital market friction
is time independent, as are the voters’ utilities, we may drop subscripts and
write U'(f) = UL(f, f). Tt follows from the above discussion that U¥¢(f) and
U°¢(f) are maximized for f = 0. Old worker utility, U°"(f), is maximized if
no capital reallocation takes place, i.e., for f > f. Young workers have more
interesting preferences as we will see in the following.

Consider young worker utility UY"(f) = u (w¥(f)) + du (w°(f)). Steady

state wages follow from (4.5) and (4.6) and the capital allocations we derived

22



in Appendix A. We have

win) =0 (20 ) T g = e (40

for f € [0, f], and

@ @
11—« 11—«

w%ﬂze%(%K) ; w%ﬁze%(§K>

for f > f. Young workers face a real trade off: higher wages when young
against higher wages when old. The following lemma gives the preferred

steady state policy of the young worker.

Lemma 5.2. Young workers preferred steady state capital market friction,

fYv, is given by

(') ()
S (@) T+
If condition (5.8) admits no interior solution then f¥* =0 if 51;/,((1“11) > )

B oo i wo) ~ r(f)+f
on (0, f); and, f = f if 3ok < = on (0, ).

Proof. See appendix B. n

(5.3)

Lemma 5.2 shows that young workers may prefer a steady state with a
positive capital market friction. A positive friction allows the young worker
to smooth consumption over their lifetime; accordingly, equation (5.3) can
be interpreted as an optimal smoothing condition. For example, if utility is
linear, there is no consumption smoothing motive and (5.3) admits no inte-
rior solution. If utility is concave, and voters are risk-averse, then f¥* will
be given by condition (5.3) and depend on the discount rate, d, and techno-
logical factors, #¥ and #°. The assumption that agents cannot save is crucial,

as lemma 5.2 reveals that the motive to install a capital market friction is
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to smooth consumption. But if we reinterpret the drop in wages as an in-
crease in unemployment, then our findings hold even if households can store
their income.'? The capital market friction then becomes an unemployment
insurance that young workers wish to install.

We have seen that capital market frictions cannot arise in political equi-
librium when voters play open-loop strategies (cf. proposition 5.1). We have
also seen that workers achieve maximum lifetime utility in a different steady
state (cf. lemma 5.2). Young workers are the pivotal voter class, but they
do not choose f; = fY*, as there is no guarantee that next period’s young
workers will do the same and set f;,; = fY". Open-loop strategies leave
no scope for cooperation between young workers in different periods. But
once we allow for richer voting strategies, cooperation between subsequent
generations of young workers can be sustained in a subgame perfect Nash

equilibrium (SPNE) of the repeated voting game.

Proposition 5.2. If voters play history dependent strategies, then there ex-

ists f* €0, f] such that for every f € [0, f*], the steady state equilibrium Ey
can be politically supported.

Proof. Consider the set
D = {fe[0,00)|U(f, f) = U**(0,0)}

D is nonempty, as 0 € D; D is closed, as UY" is continuous; and D is
convex, as UY" is single-peaked. It follows that D is a closed interval which
contains f¥", the preferred lifetime policy of the young workers (cf. lemma
5.2). Now, let f* := min{f,sup D} and choose an arbitrary f € [0, f*].
Then Ey can be politically supported. Consider the voting strategy profile

12Unemployment is easily introduced in our model by making wages downward rigid.
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v = {uf" v v v}, such that

o {f if ¢,.s=f for s=1,..1

Uy = .
0 otherwise
v = =0
ow r
Uy = fi

With this strategy profile the voting game equilibrium is f in every period
provided the play started with fo = f. The best deviation of the yw class at
time ¢ is to set f; = 0 given that v}, = 0. This deviation is not profitable
since U/(0,0) < UY™(f, f). It remains to check that v/} = 0 is incentive
compatible. It is because U/ (0,0) > U/ (fi41,0) for any fii1 > 0. We
have shown that v* is an SPNE of the repeated voting game. We conclude

that {Ey, v*} is a political economic equilibrium. ]

Proposition 5.2 shows that each steady state in which young workers
get a higher utility than their open loop utility can be politically supported.
Proposition 5.2 is the second key result of our paper: capital market frictions
can arise in political economic equilibrium if voters (i) vote in every period,
and (ii) play strategies that depend on history. Young workers are pivotal, as
their vote determines the outcome of the voting game in each period. Young
workers achieve maximum lifetime utility in this steady state if they choose
v/t = foel

Political equilibria with history dependent voting strategies can be inter-
preted as arising from a social contract which allows for cooperation between
current and future young generations: young workers vote for a positive cap-
ital market friction as long as they expect future generations to do the same.
But there is no guarantee that cooperation is achieved in the repeated voting
game, as there are multiple equilibria.

Following the literature on dynamic political economy, we reduce the mul-

13 As there are multiple equilibria, there is no guarantee that they will.
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tiplicity of equilibria by restricting the solution concept by studying policies
that can be sustained without commitment (cf. Hassler et al., 2003; Klein
et al., 2008). In particular, we look for Markovian equilibria of the voting
game, i.e., subgame-perfect equilibria in which the the policy variable is a
time-invariant function of the state variable. In the present context, the state
variable is old firms’ initial capital stock, k; := R’to = K} ;. We restrict the

choice of the decisive voter class to a Markovian policy function,

fe = u(ke) (5.4)

which is assumed to be time invariant and differentiable.

The transition function, 7', gives next period’s state variable as a function
of this period’s state variable and capital market friction. The transition
function

T :[0,K] x [0,00) — [0, K]

given by T(ky, f;) = K/, follows from firm behavior evaluated for a Cobb-
Douglas production function (cf. section 4). Remember that firm behavior
does not depend on the future prevailing capital market friction, f;,;, which
implies that the transition function takes a simple form as it does not depend
on the policy function pu.

Young workers now solve

plke) = axgmax UL (fe, frir; ke)
subject to frr1 = p(kit1), fi €0,00]
ki1 = T(ktaft>

Intuitively, the policy function, p, must yield a capital market friction, f;,
such that the utility of young workers is maximized, taking into account the

effect the choice of has on future policy through the state variable k;;.
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First, we consider trivial Markovian policy functions of the form
pi(ke) = C
where C'is a constant. Then the optimization problem reduces simply to
max Ut (fi, ©)
which is uniquely solved by f; = 0. It follows that

pu(ke) =0

is an admissible Markovian policy function. If young workers adopt the trivial
Markovian voting strategy vy = 0 for every t, then f; = 0 is the outcome of
the voting game for every t. Thus we have shown that Ej, the steady state
without frictions, is politically supported when voters play Markovian voting
strategies. A priori, there could be other steady states that are politically

supported. But we are able to rule this out in the following.

Proposition 5.3. If voters play Markovian strategies, then Ey is the unique
steady state that is politically supported. The corresponding voting strategy

profile is v = {v/" = 0,v{" = 0,0" = &, vy = 0}°,.

Proof. Consider a steady state E; with f > 0. In steady state we have

KY(f) = K°(f)

which implies that the transition function, T', reduces to

1

h(f):T(k,f):(%ya

27



where 7*(f) is given by

(7)) -5

Note that h is a strictly decreasing function of f on [0, f]. Since in steady

state, we must also have
[ = n(h(f))

we see that u(k) = h~'(k). But this cannot be a solution to the young

worker’s optimization problem as
arg max U (fe, )
t

is independent of k, cf. lemma 5.2. We conclude that there are no steady
states, besides Ey, that can be politically supported using Markovian policy

functions. [

Proposition 5.3 shows that only the free capital market steady state can be
political supported if the policy function is Markovian. The impossibility to
politically support other steady states results from the fact that the preferred
policy of the pivotal young worker class is independent of the state; thus, the

form imposed by f; = pu(k;) leads to trivial solutions.

5.2 Policy Persistence

What is the equilibrium if voters choose persistent capital market frictions?
To answer this question, we pursue an assumption of policy persistence in
the following. Such a restriction of the political model amounts to assuming
that current voters can commit future voters to their choice (as in Azariadis
and Galasso (2002), or Saint-Paul (2002)). Specifically, voters at time ¢ set
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a persistent policy that lasts throughout their lifetime, i.e., f, = fi.'

All agents vote sincerely, and so their votes follow from preferences derived
in section 5.1. Recall that utility of old capitalists is maximized for f; = 0,
and utility of young capitalists is maximized for f; = 0 and f;.; = 0; hence,

all capitalists vote for a zero friction,
oc __ ,Yyc __
v =v, =0

It follows that if capitalists are a majority, the outcome of the voting game
is fi = fix1 = 0; and consequently, Ej is the unique steady state that
can be politically supported under policy persistence. If capitalists are a
minority on the other hand, then worker preferences are decisive for the
political equilibrium. We have seen before that utility of the old worker class
is maximized if old firms can retain all their initial capital, f(’f It follows
that old workers vote for a high capital market friction, v?* > f; (cf. lemma
5.1). As for the young workers, they face a tradeoff: a higher capital market
friction leads to a decrease in their young-age wages and an increase in their
old-age wages. We show that young workers vote as if choosing among steady

state utility levels:!®

Lemma 5.3. Consider a vote at time t under policy persistence. Then young

workers choose a} = Y%, where fY% is given by lemma 5.2.
Proof. See Appendix B. O

We have the following proposition.

14This assumption means that the next generation of voters is disenfranchised. As we
will see, however, the disenfranchised median voter—a young worker—is better off in the pol-
icy persistence equilibrium than in the equilibrium without commitment (cf. proposition
5.1).

15We show in Appendix B that the economy reaches a new steady state right after the
vote at time .
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Proposition 5.4. Under policy persistence, the wvoting strategy profile is
v={v]" = fr ol = 0,0 = f,, v = 0}, and the unique political equi-
librium is given by (i) {Eo, v} if capitalists are a majority, or (ii) {Epw, v}

if capitalists are a minority.

Proof. Strategy profile v follows from sincere voting and voters policy pref-
erences discussed above. For (i): if capitalists are a majority, f; = 0 is the
outcome of the voting game in every period that there is a vote, and Ej is
the corresponding steady state. For (ii): as all preferences are single peaked,
we can apply a median voter theorem. The median voter is a young worker,
so f; = fY" is the outcome of the voting game in every period that there is

a vote. The corresponding economic equilibrium is Efyw. O]

When capitalists are a minority, the more plausible case on which we
focus, then the median voter is a young worker. Young workers are pivotal,
as their preferences lie in between the preferences of capitalists and the pref-
erences of old workers. Proposition 5.4 is the third key result of our paper:
under policy persistence, the preferred steady state of the young worker is the
unique steady state that is politically supported. Workers achieve maximum
lifetime utility in this political equilibrium.

As an illustration of proposition 5.4, we solve explicitly for the political
economic equilibrium under persistent policy voting with CRRA utility. Let

the felicity function u be given by

ug(w) ==

% for ¢>0,9#1
Inw for g=1

The following lemma gives the preferred capital market friction of the young

worker,

Lemma 5.4. If voters choose persistent policies, the unique outcome f¥* of
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the voting game in every period is given by

0 if  SATRGT <1
9 R -9 _
o = <5A1+g<v71> - 1) roif 1<§ATOD < 8
g if  0ATOT > &

with ~ = ﬁ and A := (g%)v_

Proof. See appendix O
Implicit derivation of f¥ gives comparative statics

Lemma 5.5. fY% is increasing in 0; decreasing in 0°; and increasing in 6Y.

Proof. Omitted O]

The intuition for lemma 5.5 is that the consumption smoothing motive
increases if young workers value future consumption more and if the rate of
technological obsolescence is higher, so that the wage gap between young and

old age is bigger.

6 Conclusion

In this paper we use an OLG model to study a political conflict between
economic agents who differ in age (young vs. old) and wealth (workers vs.
capitalists). The political conflict centers on the capital market: capitalists,
be they young or old, wish to see a free capital market where capital is
allocated to its most productive use in each period. Old workers, on the
other hand, wish to obstruct the capital market, as reallocation of capital
to new firms lowers their wages. Young workers, finally, have two opposing
considerations: while they favor a free capital market when they are young,
which gives them higher wages; they also anticipate being old, which tends

to align their preferences with the preferences of old workers. This political
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conflict exists as long as (i) capital and labor are complementary factors of
production, (ii) human capital is less mobile than physical capital, and (iii)
human capital risk cannot be fully insured.

We assume that the political conflict is settled democratically, i.e., by a
majority vote that precedes economic interaction in each period. The main
contribution of our paper is to identify the young worker as the decisive
interest group in society—under the plausible assumption that capitalists are

16 Young workers are decisive because their preferences are less

a minority.
polarized than preferences of other groups. While young workers are hurt by
capital market frictions in the short term, they may still favor them to smooth
consumption over their lifetime, i.e., to decrease the wage gap between young
and old age. Young workers prefer a higher friction (i) if technology grows
at a faster pace, (ii) if they place more weight on the future, and (iii) if they
are more risk averse. This result holds as long as young workers expect the
capital market friction to persist.

We rule out lump sum transfers as a means to reach a free capital market,
i.e., we rule out vote buying. As Acemoglu (2003) has pointed, such political
bargains are unlikely to take place as there is an essential hold-up problem:
if workers vote for a free capital market, the capitalists have no incentive to
compensate them ex post; likewise, the workers have no incentive to vote for
a free capital market after they’ve received the compensation.

The voting process is critical: the political equilibrium depends on the
ability of a current majority to establish a persistent policy. When policies
may be overturned in each period, the model features multiple equilibria.
By contrast, the equilibrium prediction is the unique outcome favored by the
young worker if the outcome of the vote is irreversible. Our model explains
why a free capital market is opposed in democracies as a result of the wealth

and age distribution in a country’s population.

16 A special case is when capitalists form a majority; in this case, our model predicts
that democracies will choose a free capital market. Broad capital market participation is
found in some democracies, in particular those with funded pension schemes.
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A Cobb-Douglas Production

We derive the steady state economic equilibria for a Cobb-Douglas produc-

tion economy, where F'is given by

F(K,L)= K*LP (A1)

with 0 < a + 8 < 1. Steady-state capital allocations for f € [0, f] are

afy \ e aho\ T
KY = ;o K= A2
N

with r* given by capital market clearing condition

y \ Toa o\ o
(oz@ )1 +(oz0)1 _7
r*+ f r*

The boundary value f follows from (??) and is given by

6y — g
(38)

2

=

34



For f € [ f, f) we have steady state capital allocations

KY — af? 1%@ K° —
= " . =

where the capital market clearing condition

v \ Toa B
af le
r*+ f 2

allows us to obtain the equilibrium interest rate explicitly,

K

N —

. aby

2

from where the upperbound follows, by setting r* = 0,

ob?

f=—1=
(3K)

B Proofs of Lemmas

B.1 Proof of Lemma 5.1:

Consider the equilibrium interest rate in period t. We show that it must be
decreasing in the capital market friction. First, for f, < f;, we have Kf > K’

so that old firms scale down and the interest rate is given by

() () e
Tt+ft Ty

Total differentation yields

=0 (B.1)

1 KgJ d?"t 1 1 Kf drt
11—« Tt dft n

- -t
1 —ar + fi \ dft

35



which rewrites as
d?“t Kty

d_ft N _K;/J + Kf <Tt+ft>

Tt

so that %e(—l, 0). Next, for f; > f,, we have K¢ = K? and the interest rate

is given by
1
v \ T-a B R
() o
T+ fi
ab
Ty = —— Nl-a ft
<K—Kf)
dry __
and we see that ﬁ = —1.

Coming to part (i) of the lemma, capital in the y-sector is given by

()’
re + fi

Taking the derivative with respect to f; gives

dft L—ar + fi \ df:
so that % <0 for f, € [0, f;) and % =0 for f > f,. Next, wages in the
y-sector are

wi =605 (K{)"

Taking the derivative with respect to f; yields

dwy 6] dry
= — K| —+1 B.2
i~ (g (52
sothat%<Oforft€[07ft];%:(Jforft>ﬁ.
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As for part (ii) of the lemma, capital in the o-sector is given by
oo
e 11—«
Tt

Ky =K°

for f, < f;; and

for f, > f,. Hence d;;f > 0 for f, € [0, f;) and ‘Z—Ig =0 for f, > f,. Wages in

the o-sector are
wy = 60°8 (K7)"

Taking the derivative with respect to f; gives

dwy 6] dry
= - Koot B.3
dft 11—« t dft ( )

so that dd% > 0 for fie[0, f;) and % =0 for f; > f;.
Finally, for part (iii) of the lemma, first consider profits: let 7} and 7?

denote profits in the young and old sector respectively. Then
m = 0" (KY)" = (re + fo) K — wf

and
m = (0°) (K7)" — re K7 — wy

We take the derivative of m; with respect to f; and obtain

dr{ a+p—1 (dr y
i~ 1-a <d_ﬁ+1 K

so that % < 0 for f, € [0, f;) and % = 0 for f > f,. Similarly, for old

firms’ profits we get
dﬂ'g_Oé‘i‘ﬁ—ldT’t °

dft 11—« dft t

37



so that d“f > 0 for f, € [0, f,) and dﬂi > 0 for f, > f,. Turning to total

profits, Ht =7} + ¢, we have

dHt_Oé‘i‘ﬁ_l d'rt y % o
¥# - 1-a [(dft 1)K dftK] (B4)

and we see that II; is decreasing in f; iff

dry

—K+K/>0
df

Recall that for f; € [0, f;) we have

th sz

B Ry K ()

so that —i—gf( < K/ and total profits are nonincreasing in f;. For f, > f;,

we have % = —1 so that total profits are increasing in f;. This result is

due to the fact that r, declines in f; while the allocation of capital does not
change; hence, the cost of capital goes down for old firms. While profits can

increase in f;, capital income cannot. Recall that capital income is given by

rt[_(“‘Ht
§g = ———
Ui
For f, € [0, f;), we have Cgft<050 that dst<0. For f, > f, we have
d 1 - l—a-
dow _L(_gylza=bpo
dfy —n 1l -«

so that Z—;{ < 0. Now, old capitalists income is given by

o
w; + S
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Let f; € [0, f;), then we have

d(wy + st) 5 dr, 1 B dry . a+pB-—1

_ — K7 — — K+ ——K/
i, T I T p—
6 d?"t ﬁ drt—

7 et iy e

11—« tdft 1—Oédft

< 0

Next, for f; > fi, 5 dﬂ =0 and dst < 0 which shows part (iii). O

B.2 Proof of Lemma 5.2:

Consider UY*(f) on (0, f). Taking the derivative of UY* with respect to f,

we get
auy® dw dw’
7 () G+ 0 (0)

Substituting d;” and 2 in (B.5) yields

dvre o [, (KY)® (dr (KO dr
T —1_&[u(w)0—r+f (df+1>+5 (w®) 6 PR

(B.5)

where KY and K° are the steady state capital allocations given by (A.2) and
r follows from KV 4+ K° = K. Implicit differentiation of the capital market

clearing condition with respect to f shows that

dr | (0°\TE (e f\TEdr
df 6 r df

which we use to obtain

duve  —p drl
df  1—adfr
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Since r and K° are nonnegative and j—; < 0, the first part of this expression

is positive for all f. Hence d%}'w > 0 if and only if

ou' (w)r —u (W) (r+f) >0 (B.6)

Note that u' (w?) (r + f) strictly increases in f while du’ (w®)r strictly de-
creases in f. It follows that if for some f condition (B.6) is satisfied with
equality then it is the unique utility maximizing steady state policy. Other-
wise, either du’ (w®)r — o' (w¥) (r + f) > 0 for all fe(0, f) so that

Argmax UP(f) = (], o)
or du' (w®) r — ' (w¥) (r+ f) < 0 for all fe(0, f) so that
Argmax U™ (f) = {0}

Finally we note that young worker preferences are single peaked, as young
worker’s utility is decreased by moving the policy further away from their

preferred policy. O]

B.3 Proof of Lemma 5.3:

To prove lemma 5.3,we first prove two auxiliary lemmas that give the eco-
nomic equilibrium in periods ¢t and t+1. Since we consider out-of steady-state
dynamics we assume that the equilibrium at time ¢t — 1 is given by steady

state allocations for some arbitrary f € [0, f]. The first lemma describes the

economic equilibrium after the friction is adjusted downwards:

Lemma. Let the economic equilibrium at time t — 1 be given by steady state

values for some f < f. Consider a downward change in policy fi = fii1 < f,

then .
Kty _ ( *aey ) 11—«
Ty + fi
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and

1
6o\ =
= (5)
Tt
with r} given by K} + K¢ = K, furthermore K},, = K} and K2,, = K}.

Proof. Since f, < f, we also have K°(f,) < K’(f), where K° is the equilib-
rium cut-off value function defined by (4.12). It follows that

K? > K'(f)

so that old firms shed capital and K} and K7 are as posed. Note that because
fi < f, we have K? < K7 ; and, hence, also K/ > K} ; by market clearing
. We must verify that the same allocation obtains in period ¢t + 1. Moving

forward one period we have
K}y = K > K°(fi)

so that again old firms shed capital. It follows that the same interest rate

obtains in both periods, and allocations are as posed. O

Lemma B.3 shows that a downward change in policy results in steady
state values that correspond to a lower capital market friction. Intuitively,
we can say that changing the policy to a lower capital market friction moves
the economy to a new steady state corresponding to the lower value of the
friction. The same need not be true for a change in policy to a higher capital

market friction as the next lemma shows.

Lemma. Let the economic equilibrium at time t — 1 be given by steady state
values for some f < f. Consider an upward change in policy fi = fiy1 > f,
then

(i) if f, < f we have

1 1
Qy l1—a 00 -«
i+ fi T
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with 7} given by K} + K = K, furthermore K},, = K} and K¢, = K;
(ii) if f < f; < f, we have

Qy lia 90 1Eo<
i+ fi T

with r; given by K} + K = K, furthermore K},, = K¢ and K7, = K/;
and
(iii) if f; > f; we have

K} =K-Ky 5 K=K}
furthermore K7, , = K/ and K/ , = K7.

Proof. For (i): suppose f < f; < f. Then also f, < f;, where f; is given by
(5.2). Hence we have
K! =K > K°(f)

by the monotonicity of K°. It follows that old firms scale down and K} and
K? are as posed. Consider period ¢ + 1. Since f, = f;1 < f, we have

Kg/(ft) = f(f—&-l > Ro(ft-i-l)

by the definition of f, given by (4.18), and the monotonicity in of K¥ and
K°in f,. Hence K}, and K7, are as posed.

For (ii): suppose f < f; < f,. Then we have also have
Ky > K°(f:)

so that old firms scale down and allocations are as posed. Moving forward

one period it follows from f < f, = f,41 that

K{(f) < [_(O(ftJrl)
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Hence old firms do not adjust capital and K7 ; = K;. By market clearing
then K/, = K7.

For (iii): suppose f; < f;, then K? < K°(f,) so that old firms do not
adjsut capital. It follows that K = Kf and, by market clearing, K/ =
K — K°. In period t + 1, since f < f, = f;41 we have f(fH < K°(fi41) and
so Kp\y = K{ and K}, = K}. O

Lemma B.3 shows that a small upward change in policy (f; < f) results in
steady state allocations that correspond to a higher friction. Now, consider
lifetime utility U/" of the young worker at time ¢. Lemma B.3 also implies
that young workers will not vote for a higher friction than f. To see this
note that K} and K7, , are strictly decreasing in f; for f < fi < fi; they are
constant in f; for f, > f,. Hence young workers strictly prefer f, = f over
any f; > f. With the auxiliary lemmas, we can now proof lemma 5.3.

Let f/* denote the preferred policy of the young workers. We have argued
that f/"¢€[0, f] and we have shown that, if this policy is set, the economy
attains steady state values corresponding to the friction f/*. It follows that

7Y = fvv where fY“ is given by lemma 5.2. By sincere voting we have

vf" = f¥" which concludes the proof. ]

B.4 Proof of Lemma 5.4:

Proof. Taking the derivative of UY" with respect to f we have shown (cf.
lemma 5.2) that d[Z;w > 0 if and only if

u (W) (r+ f) —ou' (w?)r <0 (B.7)
With CRRA utility this rewrites as

5—ga—g(w—1) (Qy)—HV [(7“ + f)1+g(w—1) _ 5A—gr1+g(w—1)] <0
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so that lifetime utility of the young is increasing in the reallocation cost iff

(T i f> < §ATROD (B.8)

r

The utility maximizing policy now follows from this condition. First note
that (ﬂ) is increasing in f; and that we have <H;f> = g—z, so that

T

T+f<ﬁ

1<
- r T

for fel0, f]. We see that if
SATROD < 1

then UY" is decreasing in f so that f¥* = 0. Likewise if

_ Y
5A1+!1('371) > 9—
= 9o

then UY" is increasing in f so that f¥* = f Finally if

_ Yy
1< 5A1+9<571> < z—

then % switches sign on [0, f] and f¥* is given by

o = <(5Aﬁvgfl) _ 1) r ()

44



