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Abstract

We ask for which part of the observed cross—country differences in the level of
per—capita income monopoly rights can account. We answer this question in a cali-
brated growth model with capital. Monopoly rights in the capital-producing sector
shield labor market insiders from the competition by outsiders and permit coali-
tions of these insiders to choose inefficient technologies or working practices. We
find that monopoly rights can reduce the level of per—capita income by quantita-
tively substantial amounts that are much larger than previously claimed. Moreover,
the effects of monopoly rights on the price of capital goods relative to consump-
tion goods and the investment share in output are quantitatively consistent with
the Penn World Tables. The key to our findings is that monopoly rights in the
capital-producing sector do not only reduce total factor productivity there but also
increase the relative price of capital. This reduces the capital-labor ratio in the rest
of the economy.
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1 Introduction

There are large cross—country differences in the levels of per—capita income. For example,
the Penn World Table of 1996 (PWT96 henceforth) report that the average per—capita
income of the richest ten percentile of countries is about thirty times that of the poorest
ten percentile.! We ask for which part of this income difference monopoly rights in the
labor market can account. We define monopoly rights as follows: certain types of workers,
which we call insiders, have a monopoly in supplying labor in certain sectors; moreover,
coalitions of these insiders have the right to block the use of efficient technologies and
best—practice working arrangements.

Real-world examples of insider coalitions are brotherhoods, guilds, professional associ-
ations, and trade unions. Many studies document the various blocking activities of insider
coalitions; examples include Clark (1987), Mokyr (1990), Wolcott (1994), McKinsey-
Global-Institute (1999), Holmes and Schmitz (2001a,b), Parente and Prescott (2000),
and Schmitz (2001b). The paper by Wolcott (1994) provides an instructive example. She
compares the Japanese and the Indian Textile Industries between 1920 and 1938. In 1920,
both industries had comparably low levels of output per worker. However, over the next
18 years, output per worker in Japan increased threefold whereas it remained stagnant
in India. Moreover, Total Factor Productivity (TFP henceforth) in Japan increased by
61 percent in spinning and by 77 percent in weaving whereas these measures in India in-
creased by only 1 and 21 percent. Finally, in the Japanese textile industry the real wage
increased by 3 percent more than in agriculture, whereas in the Indian textile industry
it increased by 13 percent more than in agriculture. Wolcott documents that the main
difference between Japan and India lay in the working arrangements. Most importantly,
in Japan rationalization increased the number of machines each worker operated whereas
in India this did not happen. Wolcott argues that differences in the characteristics of

the workforce are responsible for the different experiences. In particular, the workers in

'Parente and Prescott (1993) and McGratten and Schmitz (1999) offer a detailed analysis of cross-
country data.



Japan were predominately young women, who worked in the textile industry only for some
years. There were no labor unions in Japan. In contrast, the workers in India were pre-
dominately adult males, who worked in the textile industry for most of their lives. There
were strong labor unions in India. As a result the Bombay region alone witnessed about
1000 strikes in the inter—war period, most of which were aimed at preventing measures of
rationalization that would have improved labor productivity and reduced employment.

We study the quantitative implications of monopoly rights in the labor market of
an exogenous growth model with capital. In contrast, the existing literature abstracts
from capital when studying the qualitative and quantitative implications of monopoly
rights; see for example Holmes and Schmitz (1995), Parente and Prescott (1999), and
Herrendorf and Teixeira (2002). Analyzing the implications of monopoly rights in a
growth model with capital is important for three reasons. First, we will be able to use the
development facts about the cross—country differences in the relative price of capital to
calibrate the cross—country differences in monopoly rights. Second, it will turn out that
the presence of capital greatly amplifies the distortionary effects of monopoly rights. This
confirms a conjecture of Parente and Prescott (1999) and shows that capital is essential
for understanding the quantitative implications of monopoly rights. Third, our theory of
development will also be a theory of growth because our model will be consistent with
both several key development facts and with Kaldor’s growth facts. This is desirable
because development and growth theory are two closely related fields.

We consider a model economy with two final-goods sectors, which we call the service
sector and the manufacturing sector, and many intermediate good sectors. The service
sector produces a consumption good and the manufacturing sector produces a consump-
tion good and a capital good. The inputs in the production of the service good are capital
and labor; the inputs in the production of the manufactured goods are the intermediate
goods, and the inputs in the intermediate goods are capital and labor. The economy is
populated by many individuals, who can work in the service sector and in the intermediate

good sectors and who can save by investing in physical capital. There are different types:



an individual can be either an insider in one intermediate good sector or an outsider. The
only difference between insiders and outsiders comes from the institutional arrangement,
which may grant the insiders the monopoly of supplying labor in their intermediate good
sector. If they have the monopoly, then the entry of outsider labor into their intermedi-
ate good sector is restricted. If they do not, then the entry of outsider labor into their
intermediate good sector is not restricted. Moreover, we assume that the insiders of each
intermediate good sector form a coalition that the institutional arrangement grants these
coalitions the right to choose the insider productivity in their sector. The outsiders do
not have a monopoly right and they do not belong to a coalition.

Our main finding is that differences in the strength of monopoly rights account for
a quantitatively substantial part of the cross—country differences in income levels. Our
baseline calibration uses the PWT96, a capital share of 0.4, and assumes that the higher
prices of capital relative to consumption in poor countries come from stronger monopoly
rights. For this baseline calibration, we find an income level difference of a factor of
10.8 between the Balanced Growth Path equilibria with competition and with monopoly
rights. This is four times the difference of a factor 2.7 found by Parente and Prescott
(1999) for a model economy without capital. The effect of monopoly rights is larger in our
model economy with capital because the standard direct effect is accompanied by a new
indirect effect. The direct effect is that monopoly rights allow the insider coalitions to
reduce the insider productivity. This leads to the inefficient production of the intermediate
input goods for the manufactured goods. The indirect effect is that the reduced insider
productivity increases the price of intermediate goods and manufactured goods relative
to services. Since capital is a manufactured good, this reduces the capital-labor ratio in
the service sector. Our quantitative results show that this indirect effect greatly amplifies
the direct effect of monopoly rights.

Our model economy does quantitatively well also with respect to three other features
of the development data. (i) It predicts that the price of capital relative to consumption

should be higher in poor than in rich countries. This consistent with the evidence re-



ported by Jones (1994), Chari et al. (1996), Eaton and Kortum (2001), and Restuccia and
Urrutia (2001). In our model the price of capital relative to consumption is higher in poor
economies because the price of services (which are an important part of consumption)
relative to domestic capital is lower. In contrast, the price of domestic capital relative
to foreign capital is independent of the income level. Both of these features are consis-
tent with the evidence reported by Hsieh and Klenow (2002). (ii) Our model predicts
that measured in domestic prices, rich countries should invest the same output shares as
poor countries; measured in international prices, rich countries should invest considerably
larger output shares than poor countries. Furthermore, the predicted shares are quanti-
tatively close to those in the PWT96. (iii) Our model predicts that rich countries should
use their resources more efficiently than poor countries, so cross—country differences in
TFP account for a substantial part of the differences in income levels. The predicted
TFP differences are quantitatively well within the range reported by Caselli et al. (1996),
Klenow and Rodriguez-Clare (1997), Prescott (1998), Hall and Jones (1999), and Caselli
and Coleman (2003).

2 Model Economy

2.1 Environment

Time ¢ is discrete and runs forever. There is no uncertainty. There are two consumption
goods: services and manufactured consumption. We denote their period—t quantities
by s; and m;. There is a finite measure of individuals, who can be outsiders or insiders.
Specifically, there is a unit square of outsiders and a unit square of insiders. The outsiders
are identical whereas the insiders can be of different types: for each i € [0, 1], there is a
unit interval of identical insiders of type i. We use the subscript ¢ € {o, [0, 1]} to indicate
an individual’s type.

We start with preferences. All individuals have identical preferences over sequences



of the two consumption goods, which we represent by a time-separable utility function:

Zﬁtu(st,mt), u(se,my) = — (1)

B € (0,1) is the discount factor, a € (0,1) is the expenditure share of services, and
p € [0,00) is the inverse of the intertemporal elasticity of substitution.

We continue with endowments. In each period, all individuals of type ¢ are endowed
with one unit of type— labor. In the initial period, all individuals of type ¢ are more-
over endowed with strictly positive quantities of installed capital k. Installed capital
depreciates at rate § € [0,1]. Denoting by z; the quantity of period—t investment, type

s installed capital stock follows the following law of motion:
kLt+1 = (1 - 5)kLt + 2.

We now turn to technology. There are two final goods sectors. The service sector
produces services and the manufacturing sector produces manufactured consumption and
capital. There is also a continuum of intermediate good sectors. Production in all sectors

takes place under constant returns. The technology of the service sector is represented

by:
1
St S Akgt(/ytlst)l_ea lst = lsot + / lsitdia St, kstv lsit Z O, lsot > O (2)
0

ks is the installed capital allocated to the service sector; I, lso¢, and l,; are the total labor
and the outsider and type— insider labor allocated to the service sector; A > 0 is TFP in
the service sector;® 6 € (0,1) is the capital share; ¥ — 1 € [0, 00) is the exogenous growth
rate of labor-augmenting technical progress. The formulation of the production function

contains the restriction l,,; > 0 on outsider labor. This restriction will rule out equilibria

2The common practice is to normalize units such that A = 1. We deviate from that practice because
we want units in the model to be the same as in the data. The reason for this will become clear in Section
4.



in which the service sector uses only insider labor. Such equilibria are not interesting to
us because we want some outsiders to work in the competitive service sector.

We continue with the technology of the manufacturing sector:

N =
pmy + 1y < (/ Zz’t”ldi> s My, Ty, Zig > 0. (3)
0

zi denotes the quantity of the intermediate input 4; p > 0 is a constant that determines
the units of my; o € (0, 00) is the elasticity of substitution between different intermediate
goods. As Parente and Prescott (1999), we will need that the substitutability between two
different intermediate goods is sufficiently low: o < 1. This implies that the manufactur-
ing sector’s demand for each intermediate good is inelastic. Note that one can guarantee
an inelastic demand by considering sufficiently broad categories of intermediate goods.?
We finish with the technology of the i—th intermediate good sector. To simplify
matters, we assume that it cannot use insider labor of type j # i. This is without loss of
generality because we will restrict our attention to symmetric equilibrium with respect

to the different types of insiders and the different sectors. The technology is represented

by:

)1—9

Zig < kfit(vtlzit ) lzit = (1 - w)lziot + bitlziih Zit kzita lziot >0, lz,-z‘t > 0. (4)

k... is the installed capital allocated to the i—th intermediate good sector and I, l.,0,
and [,;; are the total labor, the outsider labor, and the insider labor allocated to the i—th
intermediate good sector. The assumption [, ; > 0 will ensure that some insiders work
in their intermediate good sector.

bi € [1 —w,1] is a variable that affects the productivity of the insiders in the i—th

intermediate good sector and w € [0, 1) is a parameter that affects the productivity of the

31t may be easier to understand (3) in two steps: (i) the manufacturing sector produces a new
intermediate good called y;; (ii) the manufacturing sector transforms y; into m; and x; according to
umy + x; < y¢. Note that the common practice is to normalize units such that ¢ = 1. We again deviate
from that practice because we want units in the model and in the data to be the same. The reason for
this will become clear in Section 4.



outsiders. The first case is that w = 0. On the one hand, if b;; = 1 in addition, then insider
and outsider labor are perfect substitutes. On the other hand, if b;; < 1 in addition, then
outsider labor is more productive than insider labor. In other words, if w = 0, then the
insiders have no monopoly power. We refer to this case as competition. The second case
is w > 0. On the one hand, if b; = w in addition, then insider and outsider labor are
again perfect substitutes. On the other hand, if b; > 1 — w in addition, then insider and
outsider labor are imperfect substitutes and insider labor is more productive. In other
words, if w > 0, then the insiders have monopoly power. We refer to this second case as
monopoly. The strength of the monopoly power increases in the value of w. We interpret
w as summarizing the legal and institutional restrictions on outsider labor’s entry into
the 7—th intermediate good sector.

The insiders of each type ¢ form a coalition. The institutional arrangement is such that
the 7—th coalition has the right to choose b;;. This right prevails both under competition
and under monopoly, which is convenient but has no effect on the BGP equilibrium. The
assumption that b; € [1 —w, 1] implies that the most inefficient productivity is 1 —w. Al-
lowing b;; € [0, 1] would add irrelevant cases but not change any of our results. Moreover,
there are no costs of choosing the highest productivity and there are no vintage—specific
skills. Nonetheless, we will show that the coalitions choose inefficient productivities if
they have monopoly power.

We finish the description of the environment with the timing of events. The coalitions
choose the insider productivity in period ¢ — 1 at the same time when the other decisions
of period t — 1 are taken. Trade takes place in sequential markets. In each period there
are markets for the two consumption goods, the capital good, each intermediate good,
installed capital, outsider labor, and each type of insider labor. Moreover, we assume that
the two manufactured goods are tradable in the world market whereas the service good
and the intermediate goods are not tradable in the world market. Finally, we assume that

our economy is small and open: it does not affect the world market price of the tradable



goods.?

2.2 Equilibrium

Our environment gives rise to a dynamic game. We restrict our attention to equilibria with
the following properties: (i) they are symmetric with respect to insiders, the outsiders,
the coalitions, and the intermediate goods sectors; (ii) they are recursive in that in each
period all decision makers condition their actions on the state variables only.

We start with the description of the state variables. We denote the state of exogenous
technological progress v¢ by I'. Its law of motion is I'" = 4I" where the initial I" equals 1. As
before, we denote the states that different individuals and the coalitions choose by lower—
case letters. We also need the economy-wide averages of such states, which we denote by
upper—case letters. So, b is the insider productivity parameter in an intermediate good
sector and B is the economy-wide average insider productivity parameter.® Furthermore,
the outsiders’ and insiders’ individual holdings of capital are k, and k; and their economy—
wide average holdings are K, and K;. For compactness, we abbreviate the economy-wide

state: F' = (I, B, K;, K,). Its law of motion is:

F = (FlvB/7Kz(vK;) = (F/(F)7B/(F)sz/(F)>K;(F)> = F/(F)

We will finally need the sector-wide average of the insiders’ capital holdings, which we

indicate by a bar: k;. The law of motion of the sector-wide state is

We choose the foreign capital good as the numeraire. This is convenient because

our small open economy does not affect the world market price of foreign capital. The

4The only role this assumption will play is to pin down the price of domestic capital relative to foreign
capital at one. Thus, our model will be consistent with the evidence reported by Hsieh and Klenow
(2002) that the price of domestic capital relative to foreign capital is unrelated to the per—capita income
level.

®We can drop the sector index because of symmetry.



relative prices of the service good, the manufactured consumption good, and the domestic
capital good and the rental rates of outsider labor and of installed capital are functions
of the aggregate state: ps(F), pm(F), pe(F), wo(F), and r(F). The relative price of the
intermediate good and the rental rate of insider labor depend also on the productivity
parameter b: p,(F,b) and w;(F,b).

We now turn to the problems of the different individuals. The representative outsider
chooses his current consumption and future capital stock, taking as given the economy—
wide state F', the corresponding law of motion F”(.), and his own capital stock k,:

vo(F ko) = Swnr&aém{u(so, me) + Bu(F' kL) } (5a)
st ps(F)so + pm(E)mo + po(F) [k, — (L = 0)ko] = r(F)ko + wo(F),

F = F'(F),

where v, denotes his value function. The solution to this problem implies the policy
function (s, me, k) = (so(F, k), mo(F, ko), k. (F,k,)). Note that we have omitted, and
will omit, profits. This is without loss of generality because constant returns and price—
taking behavior imply that profits are zero.

The representative insider chooses his current consumption and future capital stock,
taking as given the economy-wide state F', the corresponding law of motion F'(.), the
insider productivity parameter b and the average insider capital of his sector k;, the
corresponding law of motion (b'(.), ki(.)), and his own capital stock k;:

vi(F,b, ki, ki) = sl-,'rIrILlﬁc}ggO{u(Si’ m;) + Bui(F', W kL k)Y (5b)
sit. ps(£)s; + pn(F)mi + po(F) ki — (1 = 8)k] = r(F)ki + wi(F,b),

(F7 b7 l%z)/ = (F/(F>7b/<F7 b, 75@)7]%;(177 b? ]_Cz))

The solution to this problem implies the policy function (s;, m;, k}) = (s;(F, b, ki, k;), m;(F,
ba ffia kl)? k’;(F, b? ]%ZW kl))



The representative firms of the different sectors behave competitively, that is, they

take all prices as given when they maximize their profits subject to their production

functions:®

max  ps(F)s — r(F)ks — wo(F)lso — wi(F, B)lg; s.t. s< Akﬁ[r(lso + lsi)]l_e, (6a)

8, ks, lso, lsi

1
m, T, {Zij;—q 0
max pz(F, b)Z - T(F>kz - wolzo(F) - U}Z(F, b)lzl s.t. (4) (6C)

2, kz: lzm lzi

The solutions to these problems imply the firms’ policy functions:

(S, ksto;lsi) = (5(F7 B)vks(Fv B)also(Fﬂ B)vlsi(Fu B)),
(m,z,z;) = (m(F, B),z(F, B), zi(F, B)),

(Zukzalzmlzi) - (Z(Fa b)7kz<F7 b)alzo(F> b)alzz(Fa b))

We now turn the problem of the representative insider coalition. Note that it is small
relative to the rest of the economy, so it does not affect aggregate variables. However,
it is large in its sector where it can choose the future, sector—wide insider productivity.
It makes that choice so as to maximize the indirect insider utility plus the continuation
value, taking as given the economy-wide state F', the corresponding law of motion F’(.),
the sector-wide state (b, k;), and the law of motion of the sector-wide average insider
capital, k/(.):

ve(F,b, ki) = yonax | {u(si(F,, kio ki), ma(F b ki, ki) + Boe(F, 0 k) (7)

s.t. (F'K) = (F'(F),E(F,b,k)).

A solution to this problem implies the policy function ¥, = b.(F, b, k;).

SNote that we have dropped the time indices and set I' = 4! in (6a) and (6c). Note too that imposing
symmetry simplifies (2) to the production function in (6a). Note finally that we cannot impose symmetry
on (6b) yet because we have not derived the demand for each intermediate good.
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Imposing consistency across the laws of motions and the solutions to the different

problems leads to the following conditions:

KQ(F) = k:)(Fv Ko)7 (8&)
K!(F) = k\(F, B, K;) = k!(F, B, K;, K;), (8b)
B'(F)=V.(F,B,K;) = V/(F,B,K,). (8¢)

Finally, the market clearing conditions are:

s(F,B) = s,(F, K,) + 5;(F, B, K;, K;), (9a)

m(F, B) = m,(F, K,) + m;(F, B, K;, K;), (9b)
2(F, B) = z(F, B), (9¢)

2(F,B) = [K\(F,K,) + k.(F, B, K;, K;)] — (1 — 0)(K, + K), (9d)
K, + K; = ky(F, B) + k.(F, B), (9€)
1 =1,,(F,B) + L,,(F, B), (9f)

1 =14(F, B) + Li(F, B). (9g)

The left—hand sides list the supplies and the right—hand sides list the demands of the
different goods. In particular, the first two conditions require that the markets for the
two consumption goods clear. The third market—clearing condition requires that the
market for a typical intermediate good clears. The fourth and the fifth market—clearing
conditions require that the markets for new and installed capital clear, and the last two
market—clearing conditions require that the markets for the different types of labor clear.

Note that we have abstracted from borrowing and lending between insiders and out-
siders and between the domestic economy and the rest of world. This is without loss of
generality because we will only compare different balanced growth path (BGP henceforth)

equilibria. Without borrowing and lending between domestic and foreign individuals, in-
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ternational trade is balanced in each period. Consequently, international trade will just
pin down the relative prices of tradable goods at p,, = p and p, = 1. It is therefore
without loss of generality that we have restricted imports and exports to be zero when

writing the market clearing conditions.

Definition 1 (Equilibrium) Let p,, = p and p, = 1. An equilibrium is

— price functions (ps, Wo,7)(.), (D2, w;)(.);

~ laws of motion F'(.), V'(.), k}(.);

— value functions v,y(.), vi(.), ve(.);

— policy functions for the individuals, (s, my, kL)(.) and (s;,m;, k)(.), for the firms,
(8, ks, lsor Usi) (L), (myx, 2)(.), (2, ks, Lo, 12i)(.), and for the coalition, U.(.);

such that:

— the value functions satisfy (5a), (5b), and (7);

— the policy functions solve problems (5a), (5b), (6a)—(6¢), and (7);

— the policy functions are consistent with the laws of motion, i.e. (8a)—(8¢c) holds;

— markets clear, i.e. (9a)—(9g) holds.

3 Analytical Results

We now study the BGP equilibria of the model economy with competition and with
monopoly. Recall that these two cases correspond to w = 0 and w > 0 and that an
increase in w corresponds to an increase in the strength of the monopoly. Recall too
that we have assumed that the coalition maintains the right to choose its members’
productivity also if w = 0.

To ensure that the individual optimization problems are well defined, we need the
standard restriction that the growth rate of labor-augmenting technological progress is
not too large relative to the discount factor: 3v'=" € (0,1). We are now in the position
to state the first analytical result. Its proof, and those of all the following propositions,

is in the appendix.
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Proposition 1 (BGP equilibrium with competition, w = 0) There exists a unique
BGP equilibrium. Along the BGP equilibrium

(a) the capital stocks and all sectors’ outputs grow at rate y — 1;

(b) productivity in the intermediate good sectors is constant and b = 1;

(c) the relative price of services is constant and ps = A™';

(d) the outsiders and the insiders are indifferent between the service sector and the inter-

mediate good sectors.”

A BGP equilibrium with monopoly exists only if the parameters satisfy the following two

additional conditions:

Assumption 1
By +0—1)(2 —w) < [a = (1 —a)(1 —w)]}” + B(6 — 1], (10a)

2080(y + 8 — 1) > (20 — [y + B(6 — 1)]. (10b)

Conditions (10) ensure that the coalition’s optimal choice of b clears the goods market;
see the appendix for the formal details. Standard calibrations like that of Section 4 below

satisfy these conditions.

Proposition 2 (BGP equilibrium with monopoly, w > 0) Let Assumption 1 hold.
There exists a unique BGP equilibrium. Along the BGP equilibrium

(a) the capital stocks and all sectors’ outputs grow at rate v — 1;

(b) productivity in the intermediate good sectors is constant and b € (1 — w, 1);

(c) the relative price of services is constant and ps = (1 — w)1=0A~L;

(d) the outsiders work only in the service sector but are indifferent between the service
sector and the intermediate good sectors, the insiders work in their intermediate good

sector and strictly prefer that.

Why does the representative coalition find it optimal to choose a lower productivity

than is possible when it has monopoly power? To answer this question, consider for a

"Strictly speaking the BGP equilibrium is not unique because outsider and insider labor are perfect
substitutes so the allocation of labor is indeterminate. However, all of these equilibria are equivalent, as
they have the exact same quantities of physical goods and the exact same utilities.
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moment what a monopolist producer in an intermediate sector would do instead of an
insider coalition. He would choose a higher relative price of the intermediate good than the
competitive one so as to restrict production. In our environment with inelastic demand,
the optimal choice would be the highest relative price at which entry does not occur.
Thus, a monopolist producer would make other firms just indifferent between entering
and staying out. Now turn back to the insider coalition in an intermediate sector. The
insider coalition cannot directly choose a higher relative price of the intermediate good
because that relative price is determined by competition among the firms. However, the
insider coalition can indirectly choose a higher relative price of the intermediate good
by choosing an inefficient insider productivity. Given that the demand for intermediate
goods is inelastic, choosing an inefficient productivity increases the real insider income
because it increases the relative price by more than it decreases the insiders’ marginal
product. The insiders’” monopoly power is limited by the entry of outsiders into the
intermediate goods sector. If entry occurs in equilibrium, then the relative price must be
such that the outsiders earn the same wage in the service sector as in the intermediate
good sector. In this case, choosing a lower insider productivity only decreases the marginal
insider product, and so the real insider income. Thus, the insider coalition’s optimal
productivity choice results in a relative price that makes the outsiders just indifferent
between the service sector and the intermediate good sector.

The implications of our model are consistent with the standard growth facts and with
the development facts described in the introduction. To generate the growth implications,
we need to keep the strength of the monopoly power constant. It then easy to show that
for any w € [0,1) the unique BGP equilibrium is consistent with Kaldor’s growth facts:
per—capita income and per—capita capital grow at a constant rate v — 1; the capital—
output ratio, the real interest rate, and the capital and labor shares in output are all
constant. To generate the development implications of our model, we need to vary the
strength of monopoly power. We also need to define TFP. In the intermediate good sector

TFP, = (T'b)}=?. On the aggregate, we define TFP as the empirical literature: TFP is the

14



residual that would result if aggregate output was produced from aggregate capital and
labor according to an aggregate Cobb—Douglas production function with capital share 6:

pKIL+ KIL?

TFP = (e, TR0 (11)

Computing aggregate TFP in this way allows us to compare our results with those ob-

tained by the empirical literature.

Proposition 3 (Development facts) Let Assumption 1 hold.

(a) In any BGP equilibrium with w € [0,1) the growth rates of all real variables, the
price of domestic capital relative to foreign capital, and the investment share measured in
domestic prices are the same.

(b) In any BGP equilibrium with monopoly, w € (0, 1), the values of the following variables
are smaller than in the BGP equilibrium with competition, w = 0: the level of per—capita
income; the price of services relative to capital goods; the investment share measured in
international prices; TEP in the intermediate good sectors and aggregate TEFP. Moreover,

the values of these variables decrease when w increases.

Put together, the different parts of this proposition imply that: (i) the relative price of
services is positively correlated with per—capita income; (ii) measured in domestic prices
the investment share in output is uncorrelated with income whereas measured in inter-
national prices it is positively correlated with income; (iii) TFP in the intermediate good
sectors and aggregate TFP are positively correlated with income. These are qualitative
versions of the development facts described in the introduction.

One may wonder why monopoly reduces the relative price of services, instead of in-
creasing the relative prices of intermediate goods and manufactured goods. The reason
is that in symmetric equilibrium both the prices of intermediate goods relative to the do-
mestic capital and the price of the domestic capital relative to foreign capital must equal
one. The latter holds because domestic capital is tradable in our model. An increase

in the relative price of the intermediate goods relative to the domestic service good can
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then only come from a decrease in the price of the domestic service good relative to the
intermediate and manufacturing goods. This is possible because domestic services are
not tradable.

We end this section by noting that monopoly rights reduce the capital-labor ratios of
all sectors, not just of the intermediate good sectors. This can be seen from the Euler

equations, which in a BGP equilibrium with w € (0, 1) become:

rp\ -0 TN\ e
9<?> = p,0 (f) _%—H& (12)

The direct effect of monopoly rights is to decrease b, which decreases the capital-labor
ratio in the intermediate goods sectors. Notice that there is no relative price effect in the
intermediate good sector because p, = 1 in symmetric BGP equilibrium. The indirect
effect of monopoly rights is to decrease ps, which makes allocating capital to the service
sector more expensive and decreases the capital-labor ratio in services. Therefore, capital
provides an amplification mechanism by which the monopoly distortion in the interme-
diate good sectors affects the competitive service sector. This amplification mechanism

turns out to be important for the quantitative analysis to which we turn now.®

4 Quantitative Results

In this section, we explore the quantitative implications of monopoly rights. We first
calibrate the model economy with competition by identifying it with the ten percent
richest countries in the world. We then calibrate the strength of the monopoly power,
w, by assuming that the difference in the price of services relative to capital between the
richest and the poorest ten percentiles comes from monopoly rights. We finally ask by
how much the per—capita income level of the competitive economy would change if we

replaced competition by monopoly of strength w.

8Schmitz (2001a) makes a similar point: if the government produces investment goods inefficiently,
then this reduces the labor productivity of all sectors that use these investment goods. Schmitz finds
that for Egypt this effect causes about an income-level difference of a factor three.
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A model period is one year. Table 1 summarizes the parameter values for the bench-

mark calibration.?

Instead of calibrating all parameters to the richest ten percent of
countries, we go with the standard post—war values for the U.S. if they are available. Our
justification is that the U.S. is by far the biggest and most studied economy in the top
ten percentile and the economy with the best data sources. As in Cooley and Prescott
(1995), we therefore choose v = 1.0156, p = 1, § = 0.947, and 6 = 0.4. We will explore
our model economy also for other values of # because there is some debate about its value;
see Gollin (2002) for example. Note that we have restricted all sectors to have equal cap-
ital shares. Hsieh and Klenow (2002) find that this is a reasonable approximation for the
US. In contrast, Echevarria (1997) finds that across the OECD, the average capital share
in services is higher than in manufacturing (fifty versus forty percent). In light of her
evidence, our choice of a capital share in services of forty percent is a conservative one,
as monopoly rights generate larger differences in the per—capita income levels when the
capital share increases.

To calibrate the remaining parameter values, we use data from the PWT96.2° Follow-
ing Hsieh and Klenow (2002), we use benchmark years because they are the only years
for which price data are actually collected. Unfortunately the number and identity of the
countries vary widely across the different benchmark years. We therefore do not calibrate
the BGP equilibrium under competition to a panel of cross—country data but turn instead
to the cross—section of the PWT96. The PWT96 is the most recent available benchmark
study and it has the advantage of being very broad: it contains 115 countries. We start
by identifying the countries in the top and bottom ten percentiles of per—capita incomes,
measured in international prices. We find the standard fact that the average per—capita
income of the top ten percentile is about 30 times larger than that of the bottom ten
percentile.

We proceed by assuming that the top ten percentile in the PWT96 corresponds to

our economy under competition and use weighed averages from the top ten percentile

9Note that we do not need to choose a value for o, because it drops out in symmetric equilibrium.
10Recall that PWT96 abbreviates the 1996 Penn World Tables.
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to calibrate 0, a, A, and p. In particular, the value of § determines the investment
share in output measured in domestic prices. In the top ten percentile of the PWT96,
the weighed average share equals 0.23, where the weights are the countries per—capita
incomes relative to the total per—capita income in the top ten percentile and incomes
are in international prices. Given our choices of w = 0 and 6 = 0.4, we need to choose
0 = 0.06 to replicate this share. The value of o equals the expenditure share of non—
tradable consumption goods in total consumption measured in domestic prices. In the top
ten percentile of the PWT96, the weighed average share equals 0.58, where the weights are
the countries’ quantities of consumed services relative to the total quantity of consumed
services in the top ten percentile and quantities are in international prices.!’ The value
of A determines the price of non—tradable consumption goods relative to tradable capital
goods. In the top ten percentile of the PWT96, the weighed average relative price equals
0.78, where the weights are the countries quantities relative to the total quantity in the

2 Since p, = A7! along

top ten percentile and quantities are in international prices.
the BGP with competition, we choose A = 1.28. The value of i determines the price
of manufactured consumption goods relative to capital goods. Since both are assumed
tradable and since we have a small open economy, the corresponding price in the data is

the international price of manufactured consumption goods relative to capital goods in

the whole sample. This international price equals 0.47 and so we choose p = 0.47.13

1Note that our assumption of a constant expenditure share of services is not validated by the data:
the poorest ten percentile on average spend less than half on services than the richest ten percentile.
However, this goes against us because the service sector is the competitive sector in our model economy.
Note too that quantities in international prices are in fact values. We nonetheless stick to quantity
terminology because the Penn World Tables use it.

12To be precise the price in a country is the weighed average of the prices of the different categories
of goods. The average price across a percentile of countries is the weighed average of the prices. In both
cases, the weights are the quantities relative to the relevant total quantity measured in international
prices. As capital goods we classify all capital goods including non—tradable construction. As tradable
consumption goods we classify beverages, bread and cereal, cheese and eggs, clothing (including repair),
fish, floor covering, fruit, fuel and power, furniture, household appliances and repairs, household goods
and textiles, meat, milk, oil and fat, other food, personal transportation equipment, tobacco, and veg-
etables and potatoes. As non-tradable consumption goods we classify cafes and hotels, communication,
education, gross rent and water charges, medical health care, operation of transportation equipment,
purchase transportation service, recreation and culture, restaurants, and other goods and services.

13The international price is defined recursively. The international price of a category of goods equals
the weighed average of the prices of that category in the different countries; the weights are the quantities
relative to the total quantity and the prices in the countries are the domestic prices multiplied with the
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Given the values of # and A, the value of w determines the price of the non-tradable
consumption goods relative to the capital good in the economy with monopoly: ps = (1 —
w)'=? A1, The ratio between of this price between the poorest and richest ten percentile
equals 7.7. Using (1 —w)?! = 7.7 and § = 0.4, we thus set w = 0.967 in our benchmark
calibration. At first sight, this value may appear to be very large. However, it is important
to note that the output share not going to the outsiders, k¢ (wl.,,)'~?, will remain strictly
smaller than the labor share times the annual output of the intermediate good sector,
that is, 60 percent of annual output. Parente and Prescott (1999) argue that the costs
of breaking labor market monopolies can easily be of this order magnitude. A different
way of checking whether w = 0.967 is reasonable is to look at the implied premium of
the insider wage over the outside wage. For our benchmark calibration, it turns out to
equal 30 percent. A wage premium of 30 percent is very reasonable for an economy with
strong monopoly rights, given the size of the observed inter—industry wage differentials
in the US for workers with the same characteristics. Holmes and Schmitz (2001a), for
example, report that in New Orleans in the mid 1880s screwmen and longshoremen earned
monopoly wage premia of between 18 and 31 percent of the total transportation costs
of the goods they handled. Given a labor share of 60 percent, a wage premium of 30
percent translates into 18 percent of the total production costs (recall that the producers
make zero profits in our model). Another piece of evidence is that there are large and
persistent wage premia in the 1980s [Krueger and Summers (1988)]. For example, in
1984 the workers in U.S. automobile manufacturing received a wage premium of nearly

30 percent over the average wage of all workers with the same characteristics.

Table 1: Benchmark Calibration
y p p 0 ) Q@ A 1 w

1.0156 1 0947 04 0.06 0.58 1.28 0.47 0.967

purchasing—power—parity of the domestic currency; the purchasing—power—parity equals the ratio between
the domestic goods basket evaluated in domestic and international prices.
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Table 1 summarizes the parameter values of our benchmark calibration and Table
2 summarizes our quantitative results. The numbers in the boldfaced line of Table 2
correspond to the parameter values of Table 1. The first column indicates the capital
shares that we have explored other than # = 0.4. If § changes, we re—calibrate the values
of § and w so as to maintain unchanged the investment share in domestic prices and
the ratio of the relative prices of services. The second column reports the ratios of the
per—capita incomes with competition and monopoly. In all cases, we compute per—capita
income as in the PWT96, so the quantities generated by the model are evaluated at the

international prices p¥, p;,, and p} from the PWT96:

Y, = piSe + pr Mo + pr X

This makes sense because we have chosen the units of the final goods such that all
relative prices of the model economy under competition are equal to those of the top ten
percentile of the PWT96. In other words, the units in the model are equal to the units
in the PWT96.

The ratio between the level of per—capita income with competition and monopoly is
between a factor of 6 and 30. For our baseline calibration # = 0.4, the result is a factor
of 10.8. This is four times the factor of 2.7 reported by Parente and Prescott (1999) for
a model without capital accumulation. The last line of Table 2 reports that for a capital
share of 0.54 our model economy generates roughly the observed income ratio of 30. While
we think that values of this size are on the very high end of plausible capital shares, the
result is interesting in light previous work: Mankiw et al. (1992) and Chari et al. (1996)
found that without cross—country differences in TFP, an even larger capital share of 0.7
is needed to generate the observed income difference. We will return to this issue in the
next section when we discuss a tax distortions as an alternative to the monopoly rights
distortion.

The third and fourth columns of Table 2 report the investment shares in output

with competition and monopoly, both measured in international prices. The predicted
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Table 2: Quantitative results monopoly economy (¢ for competition, w for monopoly)

6 Yo Iz L TEP.. TEP?
Y Y s  TFP:, TFP;

0.3 6.6 029 0.12 6.6 2.9
035 83 029 0.12 6.7 2.9
0.4 10.8 0.29 0.12 6.7 2.9
045 14.6 0.30 0.12 6.8 2.9
0.54 30.2 029 0.12 6.9 2.9

investment shares are reasonably close to those found in the PWT96, where the richest
and poorest ten percentile invests 27 and 10 percent of output measured in international
prices, respectively. Note that the model also performs well with respect to the investment
share measured in domestic prices. While we target the 23 percent that the richest ten
percentile invest on average, Proposition 3 predicts the same percentage for the poorest
ten percentile. This is consistent with the finding of Hsieh and Klenow (2002) that across
countries the investment share measured in domestic prices is unrelated to the per—capita
income level.

The fifth column reports the ratios between TFP in the intermediate goods sectors
with competition and monopoly. The model predicts that TFP in the intermediate goods
sectors with competition should be between 6.6 and 6.9 times larger than TFP with
monopoly. Sector TFP differences of that order of magnitude are well within reason.
For example, the estimates of Harrigan (1999) show that a difference in sector TFP of a
factor 2 is common even across OECD countries. A specific example is Britain before the
Thatcher reforms of the labor market took place: Harrigan estimates that in 1980 TFP in
the production of machinery and equipment was about three times larger in the US than
Britain. Since these estimates are just for OECD countries, one expects considerably

larger differences in sector TFP between OECD countries and developing countries.!*

4 Note that sector—-TFP differences of a factor 6.5 do not only come from using inefficient technologies
but also from inefficient work practices. There is ample evidence that inefficient work practices alone
can reduce productivity significantly. For example, Clark (1987) documents that in 1910 differences in
work practices generated cross—country differences of a factor 7 in the labor productivity of cotton-textile
mills. Schmitz (2001b) documents that in the 1980s the US and Canadian iron-ore industries doubled
their labor productivities by basically changing their work rules.

21



The sixth column reports the ratios between aggregate TFP with monopoly and com-
petition, where aggregate TFP is defined in expression (11). The model predicts that
aggregate TFP with competition should be 3 times larger than with monopoly. The es-
timates of Hall and Jones (1999) show that aggregate TFP differences of a factor of 2
to 3 are common, even though they control for human capital differences. For example,
they estimate aggregate TFP differences between the US and India of a factor of 2.5 and
between Italy and India of a factor of 2.9. Given that our model abstracts from human

capital accumulation, differences in aggregate TFP of a factor 3 are well within reason.

Table 3: Different percentiles of countries (¢ for competition, w for monopoly)

}/top n% Ps, topn% Yc* 4. column
YbOt n% Ps, bot n% Yj 2. column

10 | 30.4 7.7 10.8 0.35
20 | 18.3 0.4 7.7 0.42
30 | 11.5 4.6 6.3 0.54
40 7.7 3.4 4.4 0.57

To establish the robustness of our results, we conduct sensitivity analysis with respect
to the number of countries and the parameter values. With respect to the number of
countries, we explore how the model’s predictions change if we calibrate 9, «, A, and w
to the data of the richest and poorest 20, 30, and 40 percentiles of countries. In this
exercise, we leave the other parameter values unchanged. The results are summarized
in Table 3. The first column lists the percentiles considered, the second column lists
the ratios of the per—capita income levels in the richest versus the poorest n percentiles,
the third column list the ratios of the relative prices of services in the richest versus the
poorest n—th percentiles, the fourth column lists the ratios of the per—capita income levels
in model economy with competition versus monopoly, and the last column lists the ratio
of the fourth divided by the second column. We see that the differences in income and in
the relative price ratios fall as we take averages over more countries. However, the part
of the income difference explained by the model (column five) rises considerably (from 35

to 57 percent). This suggests that our results are not specific to the richest and poorest
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10 percentiles.

With respect to the parameter values, we explore how the model’s predictions change
if we change one parameter value at a time. Note that it does not make sense to change
the values of A and p because their chosen values are the only ones that make the units in
the model coincide with those in the data. We find that our results are robust to changes
in values of v, p, 3, 6, and a.'® In contrast, Table 4 shows that our results are very
sensitive to the choice of w. This should not be interpreted as a weakness of the model

though because w measures the strength of monopoly power, and that is the key variable.

Table 4: Different monopoly power (¢ for competition, w for monopoly)

Pse YO I I TrP.
Ps.w Y Y7 Yy  TFP:,
0.950 6.0 85 029 0.14 5.3
0961 7.0 99 029 0.13 6.2
0.966 7.7 10.8 0.29 0.12 6.7
0.974 9.0 12,5 0.29 0.11 7.9
0.979 10.0 13.7 0.29 0.10 8.8

5 Discussion

In this section, we discuss several of our key modeling choices.

Why have we attributed the cross—country difference in the relative price of services to
monopoly rights? An alternative would have been to attribute it to a tax 7 on the purchase
of intermediate goods, which would have been in the spirit of what Chari et al. (1996)
and Restuccia and Urrutia (2001) do in a one-sector model. To answer this question, we
now explore briefly the quantitative implications of such a tax. In this exercise, we can

abstract from insiders and outsiders and assume that there is one representative individual

5The results are available upon request.
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with two units of time. The representative individual now solves:
v(F, k) = max {u(s,m)+ Gv(F' k')} (13)
5m k>0

F' = F'(F).
T(F) is the lump-sum rebate of the tax revenue on purchases of manufactured goods:
T(F) =71p.(F)z(F).

The technologies in the service sector and the manufacturing sector are the same as with
monopoly rights. The technologies in the intermediate good sector is the previous tech-
nology with w = 0 and b = 1. The difference to monopoly rights is that the manufacturing
firms now pay (1 + 7)p.(F) for intermediate input goods, instead of p.(F, B).

We solve the model with a tax in the appendix. We choose the tax rate such that
the ratio of the prices of non—tradable consumption relative to capital without and with
the tax equals 7.7. Given a choice of 0, we again choose § such that the model economy
without taxes has an investment share of 0.23 measured in domestic prices. The results
are reported in Table 5.

Table 5: Quantitative results tax economy
(0 for no tax, 7 for tax)

g X L I
Y Yy Y

03 3.8 029 0.06
035 4.7 029 0.06
0.4 6.1 0.29 0.06
045 83 030 0.06
0.59 294 029 0.06

Comparing Tables 2 and 5, we see two main differences between monopoly and taxes:

(i) monopoly reduces the level of income by much more than taxes; (ii) taxes reduce the
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investment share by much more than monopoly. Comparing the investment shares, we see
that with monopoly they are much closer to the 11 percent in the data than with taxes.
This provides support for our assumption that monopoly rights, and not taxes, are the
main driving force of the cross—country difference in relative prices. Finally, comparing
the last rows of Tables 2 and 5, we see that for a tax to generate the income level difference
observed in the data, we would need an even higher capital share than with monopoly
rights. Interestingly, however, that capital share would still be lower than what Mankiw
et al. (1992) and Chari et al. (1996) needed (0.59 instead of 0.7).16

Why have we chosen to represent monopoly rights as part of the technology? Par-
ente and Prescott (1999) modeled them more explicitly in an entry game. Unfortunately,
analyzing this entry game is too complicated in the neoclassical growth model with capi-
tal. We therefore propose a more abstract way of modeling monopoly rights that remains
tractable when there is capital. To gain some confidence in the robustness of our specifica-
tion, we have considered two alternative formulations. The first formulation has outsiders

and insiders produce with different capital stocks:

2=k [T(1 — w)lo) ™0 4+ K2 (Dbl ).

This could be the case, for example, if the entry of outsiders happened through the entry
of new firms that hired only outsiders. This formulation does not make a difference for
our results, so our choice has the advantage of reducing notation. The second formulation

has the coalition choose not only the insider productivity but also that of the outsiders:

z = kHTb[(1 — W)l + L)}

This would be the case if the insiders had more monopoly power than in our specification.

16The intuitive reasons for the differences between monopoly rights and a tax are as follows. Monopoly
reduces the productivity in manufacturing and leads to over—staffing (i.e. all insiders work in manufac-
turing with monopoly), whereas taxes do not have these effects. Thus, monopoly has a larger effect
on income. Taxes increase the relative price of capital for both sectors whereas monopoly increases the
relative price of capital only for the service sector. Thus, taxes have a larger effect on the capital stock.
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With this formulation the BGP equilibrium with monopoly becomes indeterminate.'” So
our specification has the advantage of leading to a unique BGP equilibrium, which implies
that comparative static exercises are well defined.

Why have we assumed that monopoly rights apply to manufacturing and not to ser-
vices? The first reason is that having monopoly rights in services instead of in manu-
facturing would increase the relative price of services. Thus, the model would make the
counterfactual prediction that poorer countries have higher relative prices of services. The
second reason is that the production of manufactured goods is often more standardized
and takes place on a larger scale than the production of service goods, making it eas-
ier for the workforce in manufacturing sectors to organize itself and lobby for monopoly
rights. It should be mentioned that having monopoly rights in both manufacturing and
services should strengthen our results. The reason is that the having monopoly rights in
the service sector would reduce output there and increase the relative price of services.
Thus, the monopoly rights in manufacturing would have to be even stronger than in our
model in order to generate the low observed relative price of services in poor countries.

Why have we assumed that the coalitions can just choose the insider productivity, and
not wages or hours worked? First, we could incorporate a wage choice as in Parente and
Prescott (1999) without changing the results. Thus, abstracting from this choice is not
restrictive. Second, since Cozzi and Palacios (2003) show that a choice of hours cannot be
incorporated in the model of Parente and Prescott (1999) when the insiders derive utility

18" So, why do we nonetheless

from leisure, abstracting from this choice is restrictive.
abstract from hours worked? The first answer is that cross—country differences in hours

worked would have to be unreasonably large to generate large cross—country differences

IT"With this alternative specification there is there is too much synchronization between the choice of
insider productivity and the marginal outsider product. The marginal outsider products determines at
which b the outsiders enter.

18The intuition for the result of Cozzi and Palacios is straightforward. Both in the model of Parente
and Prescott and in our model the coalitions restrict their sectors’ outputs by choosing low insider
productivities and no leisure. If in an extension with leisure, they were able to restrict the insider time
worked, then they could restrict their sectors’ outputs in more efficient way: choose a low insider working
time and a maximal insider productivity. If leisure is a normal good, the latter strategy clearly dominates
the former in terms of insider utility.
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in per—capita income levels. The second answer is that even in those developed countries
with the strongest labor unions, restrictions in the hours worked have proven to be difficult
to achieve. Restricting hours worked should be yet more difficult in developing countries.

Finally, our results raise the question of why societies tolerate monopoly rights at the
costs of substantial losses of income. Olson (1982) argues that if the costs of granting
monopoly rights to each coalition are small, then lobbying will result in monopoly rights
being granted. In recent work, Bridgeman et al. (2001) take up this argument in a model
of lobbying and technology adoption and they construct equilibria in which monopoly
rights are granted. The follow up question arises why society cannot buy out the coali-
tions through compensatory schemes. There are at least two answers to this question.
First, Parente and Prescott (1999) argue that compensatory schemes are not time consis-
tent: once a coalition has given up monopoly rights, society can tax away the transfers it
paid to the coalitions or grant monopoly rights to new coalitions. Second, Kocherlakota
(2001) shows that limited enforcement and sufficient inequality can imply that the allo-
cation with monopoly rights is in fact constrained Pareto efficient, so a Pareto-improving

compensatory scheme does not exist.

6 Conclusion

We have asked for which part of the observed cross—country differences in the level of per—
capita income monopoly rights in the labor market can account. We have constructed a
growth model in which monopoly rights permit insider coalitions to block the adoption of
more efficient technologies or best—practice working arrangements. We have calibrated the
model economy by assuming that the observed cross—country differences in the price of the
non—tradable consumption good relative to capital goods come entirely from differences in
the strength of monopoly in the intermediate good sector, which produce the input goods
for the capital-producing manufacturing sector. We have found that monopoly rights

can lead to quantitatively large reductions in the level of income. In particular, for our
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baseline calibration, the per—capita income level with competition is by a factor 10.8 larger
than that with monopoly rights. This is 4 times the difference of 2.7 found by Parente
and Prescott (1999) for a model economy without capital. We have also found that
the calibrated model is consistent with the observation that compared to rich countries,
poor countries face higher prices of capital relative to consumption, invest smaller output
shares in international prices, and have lower total factor productivity. The key to these
findings is that monopoly rights in the intermediate goods sectors do not only reduce the
insider productivity there, but also increase the relative price of capital and so reduce the
capital-labor ratio in the whole economy.

Our paper is most closely related to Holmes and Schmitz (1995), Parente and Prescott
(1999,2000), and Herrendorf and Teixeira (2002), which study monopoly rights in the
labor market but abstract from capital. It is also related to the branch of the development
literature that seeks to account for the observed cross-country differences in per—capita
incomes under the assumption that the most productive technology and work practices
are freely available once developed. In particular, Mankiw et al. (1992) emphasize the
role of intangible capital, which increases the capital share; Chari et al. (1996), Eaton
and Kortum (2001), and Restuccia and Urrutia (2001) emphasize the role of policy and
trade distortions, which imply a higher relative price of capital; Parente et al. (2000)
emphasize the role of home production, which leads to substantial non-measured income
in poor countries; Acemoglu and Zilibotti (2001) emphasize the role of skill mismatch,
which implies that the technologies developed in rich countries are not suited for poor
countries; Schmitz (2001a) emphasizes the role of inefficient government production of
investment goods; Acemoglu and Robinson (2002) emphasize the role of political elites,
who lose power when technological change takes place; Garcia-Belenguer and Santos
(2003) emphasize the role of human capital and externalities. We view these alternative
explanations of differences in per—capita income levels as complementary to our own. Our

results, nonetheless, distinguish monopoly rights by establishing quantitatively that they
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can greatly reduce per—capita income levels.!”

We end by suggesting several directions for future research. First, we have assumed
that each insider coalition is small relative to the aggregate economy. While this is a nat-
ural starting point, several economies (those in Scandinavia for instance) have economy—
wide labor coalitions. This is important because an economy—wide coalition will take into
account the effects of its productivity choice on aggregate variables such as relative prices
and the real interest rate, and should therefore block less. A challenging task is to for-
malize this idea. Second, the existing evidence is exclusively micro—evidence that shows
how monopoly rights lead to the use of inefficient technologies and working arrangements
at the firm or sector level; see for example Parente and Prescott (1999,2000), Holmes
and Schmitz (2001a,b), and Schmitz (2001b). Our paper makes the clear prediction that
the macro implications of monopoly rights should depend on the sectors in which they
apply. In particular, monopoly rights should be most detrimental when they apply to the
capital-producing sectors. We plan to explore whether this prediction is confirmed by the
data. Finally, we have restricted our attention to a narrow concept of physical capital.
Chari et al. (1996) showed that broadening the concept of capital by including human
capital increases the income level differences that tax distortions generate. We plan to
similarly extend the present model economy by including human capital and exploring
whether this feature further magnifies the effects of monopoly rights on the levels of TFP

and per—capita income.
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Appendix

In this appendix, we divide all growing variables by 7' to make them stationary. We
indicate the stationary variables by a tilde, so [?t = K;/7" etc. To lighten the notation,

we will moreover not write anymore that all variables depend on the states.
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First—order Conditions

The first—order conditions to the individual problems are:

psd, = al(1+r — 0k, + @, — K, (14a)
P, = (1 — Q)[(1+ 7 — &k, + @, — k], (14b)
52(-p) Fo(1-p)
— = = Bl 41 = ) — (14c)
pmmera(l—p) Bl plmmiﬁa(l—p)

The first—order conditions to the problem of the representative firms in the service sector

~ 0—
AN
r = psAf n , (15a)

~ 6
k
@i > A1 — 6) (_> =i >0, (15b)

are:

ls

@y = psA(l — 0) (’%) . (15¢)

S

Given that p,, = p, we can rewrite the problem of the representative firm in the manu-

facturing sector to:

1 o—1 ﬁ 1
max / z; 7 di — / Dz, zidi.
Zi 0 0

Therefore, the demand function for intermediate good Zz; is given by:

1 Lot N7
zi:—(/’z;adz’) | (15d)
PZ \Jo
Imposing zero profits gives:

1
= / p. 7 di. (15¢)
0
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The first—order conditions to the problem of the representative firm in the intermediate

good sector are:

Proof of Proposition of 1
b =1 in BGP equilibrium

The problem of the representative insider coalition boils down to the problem of max-
imizing the next period’s utility of its representative member. Recall that [;, > 0 and
[,; > 0 by assumption, so some outsiders labor must be allocated to the service sector
and some insider labor must be allocated to the intermediate good sector.

We begin by showing that b = 1 is a BGP equilibrium strategy. If b = 1, then
outsiders and insiders have the same marginal product in the intermediate good sector.
Since they also have the same marginal product in the service sector, the wages in the
service sector and the intermediate good sector must be the same. (If they were not, then
all individuals would want to work in the sector with the higher wage, which is inconsistent
with equilibrium.) Consider any deviation b < 1. Then the marginal outsider product
in the intermediate good sector would be higher than that of the insiders. The first
subcase would be that the outsiders are still indifferent between the service sector and
the intermediate good sector. Since [,; > 0 by assumption, some insiders would still work
in the intermediate good sector. Since their marginal product there is smaller than that
of the outsider, they would earn a lower wage than they could earn in the service sector.
This is a contradiction. The second subcase would be that the outsider strictly prefer

to work in the service sector. In this case, the insiders must be indifferent or prefer the
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intermediate good sector. Since the insiders marginal product in the intermediate good
sector is lower than that of the outsiders, this would imply that all outsiders would prefer

the intermediate good sector too. This is a contradiction.

Market clearing

We start by noting that the equality of the wages and the equality of the real interest
rates across sectors imply the quality of the capital-labor ratios, which, in turn, implies
that p;A = 1. This together with the Euler equations (14c) gives the capital-labor ratios
along the BGP equilibrium:

- ~ 1
K K, K. 56 -0
2 |y -8 -9)

=S _-_= 16
LS LZ ( )
Applying Walras law, we only need to prove market clearing for the manufacturing sector.
The supply of manufactured consumption goods is given by the production minus the
BGP investment:
11~ ~
- [KfLi“’ t(1-6— V)K] .
]

The demand for manufactured consumption goods is given by (1 —«)/u times the income

that is spent on consumption goods. Recalling that p,A = 1, we have:

l—«
1

[I?foe VR (15— 7)[?] .

Equalizing supply and demand and rearranging, we find:

(%) L,=(1-a) (f—:) L+ (%) L.| +a(y+d—-1) (%) 2. (17)

Using (16) and that Ls + L, = 2, we obtain:

L. K

7:(1—04)-1-04(7—{—5—1) (g) _ :(1—04)—1-0468(7—’_5_1)

v+ B0 —1)
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Clearly, L, > 0. To show that, in addition, L, < 2, we need to show that

BO(y+0—1)

1.
P+ (6 — 1) =

This is equivalent to

B(L=08)(1=0) <+"(1—087"7").

Since we required that Sy < 1 and since 3(1 — §) < 1 < +*, this inequality always

holds.

Existence of unique value functions and a unique BGP equilibrium

The environment with deflated variables is stationary. It therefore satisfies the standard
assumption that guarantee the existence of a unique value function and a unique BGP

equilibrium; see Chapter 4 of Stokey and Lucas (1989). Along the BGP, I?; = K, and

K = K., so K, and K, grow at rate v — 1. Since b is constant, it follows that the

z

quantities of all physical goods grow at rate v — 1 too.

Proof of Proposition 2
b = b in BGP equilibrium

We start by deriving the semi reduced—forms of the wages. They will be functions of
b, which the coalition chooses, of [,, which the coalition affects because it is a sector—
wide average, and of M , X , and r, which the coalition does not affect because they are
economy-wide averages.

Substituting (15f) into (15g) and (15h), we find that the insider and outsider wages

can be written as:

_1 1-60
W; = b(1 — O)pl° (€> : (18a)
T

T, > (1—w)(1 - 0)p (9) o (18h)



Since the coalition affects p,, we need to eliminate it. To this end, combine the production

function from (4) with (15d):

implying that

(1M + X)=
Pz = 0 (19)
kLo
Substituting this expression into (15f), we find:
~ (90<,u]/\>[/+)?) 9+o(1-0)

This expression together with (19) gives us the semi-reduced form for the relative price:
pe = [070(ud + X)'=0rL) 0=t (21)

The semi-reduced forms for the wages result after substituting (21) into (18a) and (18b):

_ ro(1-o) MM—F)? 9+a<11—9)

w; = b(1 —0) [ 09((1—0)Z_Z ) : (22a)
_ ra(ka)(MMjL)}) 0+a(1179)

Wy > (1—w)(1—6) [ =T (22b)

Denote by b the value of the productivity parameter b that clears markets and implies
that the insiders strictly prefer the intermediate good sector and the outsiders are just

indifferent. Now, we show that b is part of a BGP equilibrium, that is, deviating from it
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does not increase the insider wage. At b = b, (22a) and (22b) reduce to:

R
. _ (1—0)(1—6) 0(1—0) ]’\\4/ )’Z 0to(1-0)
i = b T (1) [ ) | (233)
. 0(1-0) (M + X T
wo = b7 (1 —w)(1 - 0) [r egff—a>+ : (23b)

We assume that the deviation is marginal so the insiders continue to prefer strictly the
intermediate good sector. Consequently, insider labor continues to equal to one. (23a)
shows that if the coalition increases b marginally, then w; falls irrespective of how outsider
labor reacts. If the coalition decreases b marginally, then w; falls too. This follows because
if outsider labor remained unchanged, then the right hand-side of (23b) would become
larger than the service—sector wage w,. Since some outsiders must work in the service
sector by assumption, outsiders labor in the intermediate good sector must go up until

(22b) holds with equality. But then the w; must fall.

b in each BGP equilibrium

We need to show that E € (1 —w,1) with E # b cannot be part of an equilibrium. Recall
that at any equilibrium E the outsiders cannot strictly prefer the intermediate good sector
because outsider labor in the service sector is required to be positive. Thus, there are
three subcases for b # b: (i) the outsiders strictly prefer the service sector; (ii) the outsider
are indifferent between the service sector and the intermediate good sector but outsider
labor in the intermediate good is zero (“just indifferent”); (iii) the outsider are indifferent
between the service sector and the intermediate good sector but outsider labor in the
intermediate good sector is positive.

We start with subcase (i). If the insiders strictly prefer the intermediate good sector,
then (23a) shows that the insider coalition can increase the insider wage by decreasing

b. If the insiders are indifferent, then the insider wage is smaller than at b where the
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insiders strictly prefer the intermediate good sector. Thus, E # b cannot be part of an
equilibrium.

We continue with subcase (ii). Again the insiders cannot be indifferent because then
the insider wage would be smaller than at b. Consequently the insiders must strictly
prefer the intermediate good sector, (28) then implies that we are in the equilibrium
characterized before: E =b.

We finish with subcase (iii). In this subcase (22b) must hold with equality and [,, > 0.
Again the insiders cannot be indifferent because then the insider wage would be smaller
than at b. Consequently the insiders must strictly prefer the intermediate good sector, so
(22) with I,; = 1 and [, € (0,1) applies. If the insider coalition increases b marginally,
then the outsiders remain indifferent and (22b) remains unchanged. This implies that

(22a) must increase. Thus, E;«é b cannot be part of an equilibrium.

Market clearing

We start by noting that we cannot apply the proof for w = 0. The reason is that for w = 0,
the coalition chooses b = 1 and [, clears the market for manufactured goods. In contrast,
in the postulated BGP equilibrium for w > 0 the outsiders are just indifferent between the
service sector and the intermediate good sector, so we have [, = 1 and p,A = (1 —w)'7?,

)179

so b must clear the market. To see that p,A = (1 —w , equalize the real returns on

capital and on outsider labor across sectors:

P AOK? T = KO 1p1 0, (24a)
psA(l - G)I’Eg = (1 - 9)}?5(1 - w)biea (24b)
implying N
K, 1—w
_-—=— 25
2= (25)
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Putting this equation back into (24), we obtain:

psA = (1 —w)'?. (26)

We now find b € (0,1) that clears the market. Using (25), (26), and the BGP condi-
tions that the marginal products of the capital stocks in units of the z good are given by
v* 37146 —1, we obtain the same expression for the investment share as with competition.

Moreover, we obtain the two BGP capital stocks:

1

K,=(1-w) Lp#g_ll)} v ; (27a)
K.=b [ﬁgs—n} L (27)

Due to Walras law, it is enough to prove market clearing for the manufacturing sector.
The supply of manufactured consumption goods equals the total production plus the
capital stock after depreciation minus the capital stock for next period. Along a BGP

equilibrium with growth rate v, this is given by
L r~41-6 7%
- [bi +(1—5—7)K] .
i

The representative outsider and the representative insider spend shares 1 — « of their
disposable incomes on the manufactured consumption good. Using that the wage of the
outsiders in the service sector equals their marginal product in the intermediate goods

sectors, we obtain the demand for the manufactured consumption goods in period ¢:

l—«
1

{(1 — O)RO[(1 — )b+ b0 + 0K R + (16 — WN{} ,

where we have used the fact that M = Z in equilibrium. Equalizing supply and demand

and using (27), we find that the market for the manufactured consumption good clears if
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and only if

aBd(y+5—DI+1—wb ] =[a—(1-a)(l—-wb [+ 506 -1). (28)

If there is a solution to this equation, then it is time independent. Condition (10a)
ensures that the left-hand side is smaller than the right-hand side when b = 1; Condition
(10b) ensures that the left-hand side is larger than the right-hand side when b =1 — w.
Thus, there is a constant market—clearing b € (1 — w, 1) for which the outsiders are just
indifferent and the insiders strictly prefer the intermediate good sector. The uniqueness of
this b follows because both sides of (28) change monotonically and in opposite directions

when b changes.

Existence of unique value functions and a unique BGP equilibrium

This part of the proof is exactly as in Proposition 1.

Proof of Proposition of 3

Parts (c) of Propositions 1 and 2 imply that p, is smaller with monopoly than with
competition and that p, falls as w increases.
Using (12), the investment share in output measured in domestic prices can be ex-

pressed as:

(29)

pKOLI=0 + K010 p,\ L. | 47 +B06—1)

~ ~ ~ —0
5(K, + K.) _£<&y 356
Ly

Thus, the share in domestic prices is invariant to changes in w. Denote the international
price of services relative to capital by p%. Note that for the monopoly economy p% > p, and
for the competition economy pi < p,. Consequently, with monopoly the investment share
is smaller measured in international than in domestic prices; with competition the invest-
ment share is larger measured in international than in domestic prices. Moreover, since

ps falls as w increases whereas p? remains invariant, the investment share in international
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prices falls as w increases.

Parts (b) of Propositions 1 and 2 imply that b is smaller with monopoly than with
competition. Thus, TFP in the intermediate good sectors is smaller with monopoly than
with competition. The market clearing condition (28) implies that (1 —w)b™! is constant.
Hence, b and TFP in the intermediate good sectors fall as w increases.

The Euler equations (12) and the fact that ps and b are smaller with monopoly
than with competition imply that the capital-labor ratios in all sectors are smaller with
monopoly than with competition. Moreover, since p, and b fall as w increases, the capital—
labor ratios of all sectors fall as w increases. Since aggregate labor is constant, the ag-
gregate capital stock must be smaller with competition than with monopoly and it must
fall as w increases. The Euler equations (12) imply that total output equals:

B =

KOO L KO — T (K, 4+ K). 30

Thus, total output is smaller with monopoly than with competition and it falls as w
increases.

Definition (11) and (30) imply that aggregate TFP can be written as

~ ~ 1-6
08 K.+ K.
TFP_WJFB((S_D( . ) . (31)

Thus, aggregate TFP is smaller with monopoly than with competition and it falls as w

mcreases.

Solving the Model with a Tax

We follow the same steps as in the proofs of Propositions 1 and 2. This yields (14+7)psA =

(1+7)p, = pm/pt = p: = 1, Equation (17), and

K_K,_K _[ ppo 170
2 L, L, [y —p(1-9)
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Combining these equations, it is straightforward to compute the equilibrium quantities

as functions of the tax rate.
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