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Abstract
The sectoral allocation of labor diers considerably across developed economies,
even in the presence of similar patterns of structural change. A general equilibrium model that captures the stylized facts of structural change is presented. In
this framework, product market regulations raise barriers to entry that hinder the
development of sectors with income elastic demand such as service industries. Thus,
the paper suggests that dierences in the regulations of product markets might help
explaining cross-country dierences in the sectoral allocation of employment. Crosscountry evidence discussed in the paper shows that this proposition is supported
by the data for a sample of OECD countries. Additionally, the model shows that
higher service prices and rents in regulated economies reduce labor supply, providing
a rationale for the negative association between product market regulations and the
employment rate previously found in the literature.
JEL Classiﬁcation: O11, O41, L5.
Keywords: Unbalanced Growth, Product Market Regulations.
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Non-technical Summary
Service industries have absorbed a continuously increasing share of the labor force
of developed economies during the last century, while agricultural activities have lost
weight dramatically. This process of structural change has led researchers to establish
the positive (negative) association between the service (agricultural) employment share
and GDP per capita as a stylized fact of modern economic growth. However, remarkable dierences in the sectoral distribution of employment can still be observed across
countries at a similar stage of development. For instance, some European countries such
as Austria, Italy and Germany have service employment shares barely exceeding 60 per
cent in the second half of the 1990s, 10 percentage points lower than in the Netherlands,
Australia or Canada.
The traditional forces regarded as engines of structural change —dierences in the income elasticity of demand of dierent goods and sectoral productivity growth dierentials—
do not seem to be able to account for divergent sectoral structures across countries with
similar technology and tastes. On the contrary, empirical evidence discussed in the paper
suggests that product market regulations might help in explaining the underdevelopment
of service industries in tightly regulated countries.
Considering this evidence, the paper proposes a general equilibrium model where
product market regulations restrict entry at the ﬁrm level, to analyze the interactions
between these institutions and the engines of structural change in shaping macroeconomic outcomes. In the economy described in the paper, households consume goods
provided by three dierent sectors —agriculture, manufacturing and services— according
to non-homothetic preferences. It is assumed that the income elasticity of demand for
services is larger than for manufacturing and agricultural goods, establishing a hierarchy of tastes that explains a progressive terciarization of the economy as income grows.
Income per capita evolves according to an exogenous process of productivity growth.
Within the model, the rate of productivity growth in service industries lags behind the
manufacturing and agriculture productivity growth rates constituting the second engine
of structural change. Finally, product markets are monopolistically competitive, and regulations in these markets raise economy-wide barriers to entry that obstruct the creation
of new ﬁrms in all sectors.
The model captures several stylized facts of structural change: (1) an increase (reduction) in the services (agricultural) sectoral employment share along the growth process;
(2) a similar pattern with regard to nominal GDP shares; (3) a less marked increase in
the real GDP share of the service sector; and (4) a continuous decline of the employment
rate associated with the secular fall of employment engaged in agricultural activities.
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Entry barriers reduce competitive pressure, resulting in higher prices for all goods if
variety is su!ciently valued by individuals. Consequently, product market regulations
reduce real income and the demand of all goods and services, being this eect more
than proportional in those sectors with income elastic demand such as service industries.
Thus, this paper shows that economy-wide barriers to entry have asymmetric eects on
the sectoral structure of an economy characterized by structural change, resulting in a
reduction of the employment share engaged in the production of services. Sensitivity
analysis shows that this result is robust with respect to dierent degrees of social desire
for variety as long as product market regulations are welfare decreasing.
Non-homotheticity of preferences implies that each household is endowed with a
certain amount of services that can be interpreted as home production. In the presence
of product market regulations, the market price of services increase raising the relative
value of producing goods at home, which together with the higher rents in the economy
triggers a reduction of labor supply. This constitutes an additional income eect that
further reduces the demand for services and the service employment share. Moreover, the
reduction of labor supply results in a fall of the aggregate employment rate in regulated
economies. This last ﬁnding is consistent with the negative association between product
market regulations and the employment rate previously found in the literature.

6

ECB • Working Paper No 217 • March 2003

1

Introduction

Service industries have absorbed a continuously increasing share of the labor force during
the last century in developed countries, while agricultural activities have lost weight dramatically. This process of structural change has led researchers to establish the positive
(negative) association between the service (agricultural) employment share and GDP per
capita as a stylized fact of modern economic growth.1 However, remarkable dierences
in the sectoral distribution of employment can still be observed across countries at a
similar stage of development. For instance, some European countries such as Austria,
Italy and Germany have service employment shares barely exceeding 60 per cent in the
second half of the 1990s, 10 percentage points lower than in the Netherlands, Australia
or Canada.
Echevarria (1997) and Kongsamut, Rebelo and Xie (2001) develop general equilibrium
models consistent with the long-run patterns of structural change. These papers rely on
demand (non-homothetic preferences) and supply (dierences in the rate of productivity
growth across sectors) forces to explain the long-run patterns in the sectoral allocation
of resources. This paper considers these two forces as engines of sectoral reallocation,
but focuses on their interaction with regulations that raise barriers to entry in explaining
persistent cross-country dierences in the sectoral structure.
Economy-wide product market regulations such as screening procedures and taxrelated requirements for start-ups, and sectoral regulations such as zoning laws or restrictions on shop opening hours constitute barriers to entry for entrepreneurs. Recent
studies focus on the eects of product market regulations in labor market outcomes. At
the cross-country level, the stringency of entry regulations appears negatively associated
with employment rates (Nicoletti et al., 2001) and entrepreneurial activity (Fonseca et
al., 2001) across OECD countries. At the sectoral level, Bertrand and Kramarz (2002)
ﬁnd that entry regulation hinders job creation in the French retail sector.
The model described herein captures the long-term patterns of structural change: (1)
an increase (reduction) in the services (agricultural) sectoral employment share along
the growth process; (2) a similar pattern with regard to nominal GDP shares; (3) a less
marked increase in the real GDP share of the service sector; (4) a continuous decline of the
employment rate associated with the secular fall of employment engaged in agricultural
activities.
In the presence of economy-wide product market regulations, the market price of
services and rents in the economy increase, triggering a reduction of labor supply. This
1

Clark (1957) and Kuznets (1966) study the relationship between sectoral structure and economic
growth. For a recent review of the empirical regularities in the growth of service employment see OECD
(2000)
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provides a rationale for the negative association between product market regulations and
the employment rate previously found in the literature, and is also consistent with the
gap in marketization of services activities between the US and European economies found
in Freeman and Schettkat (2002). Accordingly, European households would respond to
more stringent regulations in product markets substituting the purchase of services in the
market (e.g. child care, home repairs and leisure activities) by home production, while
the Americans, facing lower service prices would supply more hours of work purchasing
equivalent services in the market.
The simulations show that economy-wide regulatory barriers to entry obstruct the
natural pattern of structural change, hindering the development of those sectors whose
demand is income elastic. Thus, countries with more stringent product market regulations are expected to have a relatively underdeveloped service sector. This is consistent
with evidence presented in the paper and further discussed in Messina (2002), which ﬁnd
a robust association between dierent indicators of product market regulations and the
service employment share across OECD countries.
The paper is organized as follows. The next section discusses the cross-country
patterns in the sectoral allocation of labor and presents some evidence on the role of
product market regulations in the sectoral allocation of employment. In Section 3, the
model of structural change is outlined. Section 4 presents the main results of the free
entry version of the model and Section 5 discusses the eects of the interactions between
product market regulations and the forces of structural change in shaping employment
patterns. Section 6 concludes.

2

Structural Change and Product Market Regulations

The ﬁrst panel of Figure 1 shows the distribution of the US employment shares in the
three main sectors of the economy (agriculture, manufacturing and services) over the
last 130 years. It shows a progressive fall in the agricultural share (from 47% in 1870 to
2% in 1996) that goes together with a continuous increase of service employment (from
26% to 70% in the same period).
This pattern of structural change is not a peculiarity of the US, but rather, a common
feature across OECD countries. This is illustrated in panels 2 and 3 of Figure 1, which
show a positive (negative) cross-sectional correlation between GDP per capita and the
service (agriculture) employment share in the 1990s. However, these cross-plots also
show important disparities in the snapshot distribution of employment across similar
countries. For instance, Italy, Austria, Germany and Japan are relatively underdeveloped
in terms of service employment with respect to countries like the Netherlands, Australia
or Canada, while all of them lie in a similar income per capita range.

8
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Figure 1: Structural Change and Sectoral Allocation of Employment.
Two main forces lie behind the process of structural change: (1) a hierarchy in
consumer tastes and (2) dierences in the rate of growth of technical change between
sectors.2
The ﬁrst is associated with Engel’s law, that is, with dierences in income elasticities
of demand for dierent goods. The Engel’s law predicts a progressive fall in the demand
for agricultural products as income per capita raises due to a saturation level in agricultural consumption. Clark (1957) argues that a similar argument applies to service
demand, which beneﬁts from a saturation in the consumption of manufacturing goods
once a certain level of development is reached. Empirical evidence on the income elastic2

There are other forces which to some extent will alter the sectoral structure of the economy along
the growth process. Among them, the outsourcing of ancillary activities to specialized service providers
is becoming common practice in the manufacturing sector. Although the rationales and consequences of
outsourcing are beyond the scope of this paper, it should be noted that in the process of externalization
barriers to entry are likely to be important, since more stringent regulatory and administrative barriers
might obstruct the creation of the ﬂexible producer service ﬁrms that are at the core of the outsourcing
process.
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ity of demand for agricultural products clearly suggests that saturation levels have been
surpassed in all OECD countries. Regarding the service sector, the evidence is less clearcut, with estimates yielding income elasticities either equal to one (Falvey and Gemmell,
1996) or slightly larger than 1 (Bergstrand, 1991). However, problems of measurement
cast serious doubts on the accuracy of service output data (Gordon, 1996). If output
in some service industries such as retail, wholesale trade, ﬁnance, real estate or social
services is systematically mis-measured (Griliches, 1994), then estimates of the income
elasticity of demand for services would be downward biased.
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Figure 2: Sectoral Structure and Product Market Regulations across OECD Countries in
the 1990s.
The second explanation, ﬁrst put forward in Baumol (1967), highlights supply side
forces. Assuming that labor productivity grows more slowly in services than in industry,
and that the ratio of real output between both sectors is held constant, “more and more
of the total labor force must be transferred to the non-progressive sector (services) and
the amount of labor in the other sector will tend to approach zero”.3 Accepting the
3

10

Baumol (1967)
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caveat that problems of measurement might be attributing real output growth to an
increase in the relative price of services, evidence on a slower growth rate in service than
in manufacturing “measured” productivity is overwhelming.4
Product and labor market institutions should inﬂuence the process of structural
change, either facilitating or obstructing the reallocation of resources. However, their role
has been largely ignored in this literature.5 On the labor market side of the regulatory
framework, Gordon (1997) suggests that relatively high minimum wages in France could
be obstructing the creation of low-wage service industries employment in this country.
Along these lines, Freeman and Schettkat (2000) ﬁnd some evidence of wage compression
obstructing the expansion of low skilled services in Germany, although the presence of
wage ﬂoors is able to account for a minor share of the service employment gap of this
country with respect to the US.
Figure 2 presents a ﬁrst assessment of the relationship between product market regulations and the sectoral employment shares. It shows the association between the average
sectoral employment shares in the 1990s and the relative stringency of product market
regulations across OECD countries.6 A high score in the regulatory indicator stands for
less “market friendly” product market regulatory frameworks. Thus, the UK is the most
liberal economy in the sample, while Italy appears as the country with more stringent
regulations. The graphs on the left hand side show a clear negative (positive) association
between the service (agricultural) employment share and the indicator of entry restrictions. Similarly, the partial correlations results (after controlling for GDP per capita)
presented on the right hand panels suggest that these correlations are not due to an
association between GDP per capita and the indicator of product market regulations.
It should be noted that the bivariate correlations between the service employment share
and the indicators of product market regulations presented here can be seen at best as
suggestive, since other factors might be behind the reported correlations. Messina (2002)
shows that the negative association between product market regulations and the service
employment share is robust to the incorporation of a large set of controls including indicators of exogenous demand shifts, labor market institutions and trade specialization.
Once established this empirical association, the next sections present a model of struc4

See for instance Gouyette and Perelman (1997) and the references therein.
An exception is Chenery, Robinson and Syrquin (1986), who mention that institutions that set up
barriers to the free movement of factors from low to high productivity growth sectors might be a potential
source of slower growth and structural slump.
6
The indicator of product market regulations is taken from Nicoletti et al. (2001). It encompasses
information of several aspects of the regulation of internal product markets, ranging from administrative
barriers to business startups to the degree of government intervention and participation in the sector.
The correlations presented here are similar to those obtained with other indicators of product market
regulations as discussed in Messina (2002).
5
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tural change that spells out the channels through which product market regulations alter
the sectoral allocation of resources.

3

The Model

In this economy, structural change is brought about by dierent income elasticities of demand for every good and dierent exogenous rates of productivity growth across sectors
as in Echevarria (1997) and Kongsamut, Rebelo and Xie (2001). There are three sectors:
agriculture (a) manufacturing (m) and services (s), each characterized by a continuum of
ﬁrms (na , nm , ns ) producing dierentiated brands. Product markets are monopolistically
competitive,7 and entry is restricted due to the existence of regulatory barriers. Thus,
the proﬁt function of the a representative ﬁrm i in sector r can be deﬁned as follows:
irt = Pitr Citr  Wt Lrit  Ptr  , for r = a, m, s

(1)

where Pitr Citr and Wt Lrit are gross output and the wage bill respectively, and Ptr  accounts for product market regulations. In this setting, product market regulations raise
economy-wide barriers to entry as a ﬁxed cost (in real terms) of setting up a business
that must be paid in every period. This speciﬁcation is a reasonable approximation to
administrative burdens for corporations, price controls or regulatory and administrative
opacities in general which represent yearly costs to incumbent ﬁrms. Instead, product
market regulations such as licenses and permits represent a sunk cost. In this case, Ptr 
should be interpreted as the annuity payment of those costs. Blanchard and Giavazzi
(2002) model this aspect of the regulations in product markets in a similar fashion,
considering entry barriers to be proportional to the size of the ﬁrm (or ﬁrm’s output).
In the economy there are three sectors (r): agriculture (a) manufacturing (m) and
services (s) , each characterized by a continuum of ﬁrms (nr ) producing dierentiated
brands. Similarly, there is a ﬁnite number of households (M), each supplying a dierentiated unit of labor (Lj ). Let us ﬁrst turn to the labor demand decisions.

3.1

Labor Demand

Technology is the same across sectors and ﬁrms, but the exogenous rate of productivity
growth gr is allowed to vary across sectors according to the following law of motion
r
˙ t = g r rt

, for

r = a, m, s

(2)

7

Brunello (1993) incorporates monopolistic competition in product markets and wage bargaining
institutions in the unbalanced growth model proposed by Baumol. I dier from him in two fundamental
aspects: by allowing for non-homotheticity of preferences and assuming that free entry determines the
equilibrium number of ﬁrms in every period.

12
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where rt is the productivity level at time t in sector r and a dot over a variable denotes
a derivative with respect to time.
The production function of a representative ﬁrm i that operates in sector r can be
characterized as
r
=M
Oit

1
13w

5
6 w
w31
M
X
¡ r ¢ w31
7
rt  # r , for r = a, m, s
Lijt w 8

(3)

j=1

The parameter # r represents a ﬁxed cost of production that is allowed to vary across
sectors but not across ﬁrms, while  is the elasticity of substitution across the dierent
r is the output of ﬁrm i in a given period. The ﬁrst term on the righttypes of labor and Oit
hand side is a correction factor that controls for the “need for diversity in production”.
As in Blanchard and Kiyotaki (1987), this implies that the size of the labor force does
not increase aggregate production per se.
The problem of the ﬁrm can be divided into two subproblems: a labor demand
decision and a price decision. Let us consider ﬁrst the determination of its labor demand.
The ﬁrm takes the wages of every worker as given, and decides the optimum amount
of labor according to technology to minimize its cost function. The solution of this
optimization determines labor demand of every particular type of labor j, which is
inversely related to its wage depending on the elasticity of substitution across labor
units ()
µ
¶
Wt w r
1
r
(Oit + # r )
(4)
Lijt =
Mrt Wjt
in which Wt is the aggregate wage
4 1
13w
M
X
1
13w
Wt = C
(Wjt ) D
M
3

(5)

j=1

Aggregation across brands and sectors yields total labor demand for labor type j:
a

Ljt =

nt
X
i=1

=

3.2

1
M

m

Laijt
µ

+

nt
X

s

Lm
ijt

+

nt
X

Lsijt =

i=1
5i=1
3 r
4
6
¶w X
nt
X
Wt
r
7C
Oit
+ nrt #r D (rt )31 8
Wjt r=a,m,s
i=1

(6)

Households

There is a ﬁnite number of identical households M, with non-homothetic preferences
among the three consumption goods as in Kongsamut, Rebelo and Xie (2001). Each
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household is the monopolist supplier of a particular type of labor,8 deciding optimally
among consumption and leisure according to the maximization of the utility function
³¡
¢k ¡ m ¢q ¡ s
¢13k3q ´ ¡
¢13
a
 Ā
(7)
Ujt = Cjt
Cjt
Cjt + S̄
L̄  Ljt
where Cta , Ctm and Cts are composite bundles that represent the total amount of agricultural, manufacturing and service goods consumed at time t. The parameter Ā is a
subsistence level of agricultural goods, implying that the poorer the household is, the
more of its income must be devoted to the consumption of food. In other words, given
Ā > 0 the income elasticity of agricultural demand is lower than 1. On the other hand, S̄
can be interpreted as home production of service activities like cooking, cleaning or home
repairs, to name but a few, accounting for the assumption that as GDP grows, there is
a progressive monetization of these activities.9 Thus, given S̄ > 0 the income elasticity
of demand for services is always greater than 1. The second term of the utility function
represents leisure, L̄ being the household endowment of hours. The budget constraint
and non-negativity conditions for the household utility maximization are the following:
a
m
s
+ Ptm Cjt
+ Pts Cjt
 Wjt Ljt + Rjt
Pta Cjt
a
Cjt
 0,

m
Cjt
 0,

(8)
s
Cjt
 0

where Pta , Ptm and Pts are the agriculture, manufacturing and service price indices that
will be deﬁned below. The right-hand side of the inequality in (8) represents total
disposable income of the household, that is composed of labor income (Wjt Ljt ) and a
share (Rjt ) in the rents of the economy. Every household is the owner of an equal share
of the ﬁrms. Thus, from eq. (1) it follows that
 X
P r nr
Rjt =
M r=a,m,s t t
In each sector, nrt varieties are produced every period, and each household chooses
among these varieties according to the following sub-utility function:
r

4 
r  1 r  1
r
nt
EX
¡ r ¢ r F
r
r 1r E
F
Cijt
Cjt = (nt ) C
D
3

;

for r = a, m, s

(9)

i=1

8

As Blanchard and Kiyotaki (1987) point out, each household can be seen as a craft union, monopolizing a particular type of labor.
9
Another secular trend is the progressive substitution of some of these services by goods that carry
out the same functions, like washing machines and dish-washers. The decision between purchasing these
services in the market or substituting them by manufacturing goods will depend, among other factors,
on the evolution of relative prices. Therefore, the stringency of product market regulations will have an
important role in this process as will be discussed later.
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where r > 1 is the elasticity of substitution among varieties in sector r. I follow
the original setup proposed by Dixit and Stiglitz (1975) in the working paper version
of their paper, by assuming that the number of varieties of each composite good (nrt )
enters explicitly the utility function up to an arbitrary power ( r ). This assumption will
be important for the analysis later, inasmuch as it allows variety to be a public good
( r > 0) or a public bad ( r < 0). It therefore encompasses several speciﬁcations that
1
have been used in the literature. For instance, by setting  r = 13j
r test for variety
r
is cancelled as in Blanchard and Kiyotaki (1987), while  = 0 is the functional form
preferred by Dixit and Stiglitz (1977) in the published version of their paper.
Note that within this framework, the price index for composite good r can be written
as
3 r
4 1
nt
1  r
X
r
r 31r C
r 13j r D
(Pit )
, for r = a, m, s
(10)
Pt = (nt )
i=1

which is independent of the prices and quantities consumed of goods which do not belong
to group r. Thus, weakly homogeneous separability applies and two-stage budgeting is a
valid procedure.10 This implies that every household decides ﬁrst how much to consume
out of agricultural, manufacturing and service goods taking aggregate expenditure as
given, and next decides how to allocate sectoral expenditures to individual commodities.
In the ﬁrst stage, sectoral expenditures and labor supply are decided. Therefore,
the household maximizes its utility function (7) subject to the budget constraint (8)
and labor demand for its particular type of labor (6). This yields the following demand
functions

a
= a Ijt + Ā
(11)
Cjt
Pt

Ijt
Ptm

(12)

1
Ijt  S̄
Pts

(13)

m
Cjt
=
s
=
Cjt

where Ijt is the so-called full income of the household:
Ijt = Wjt Ljt + Rjt + Pts S̄  Pts Ā

(14)

and the individual labor supply schedule
Ljt = L̄ 

(1  !) 
Ijt
! (  1) Wjt

(15)

10

For an exposition of the concept and conditions for weak homogeneous separability see Diewert and
Wales (1995) and the references therein.
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w
with (w31)
representing a markup over the marginal utility of leisure and (13)
the ratio

between the elasticities of the marginal utilities of leisure and consumption.
In the second stage households allocate sectoral expenditures to individual commodities. Thus, every household repeats for every sector the maximization of (9) subject to
r

nt
X
i=1

r
r
Pitr Cjit
= Ptr Cjt
,

for r = a, m, s

This yields the demands for every variety, which are inversely related to its relative
price according to the inter-brand elasticity of substitution,
r
Cjit

µ
=

Ptr
Pitr

¶jr

r
Cjt
(nrt )1

r (j r 31)

,

for r = a, m, s

Aggregating across households, total demand of good i becomes
Citr

3.3

=

M
X
j=1

r
Cjit

µ
=

Ptr
Pitr

¶jr

r
r
(nrt )1 (j 31)

M
X
j=1

r
Cjt
, for r = a, m, s

(16)

Price Rule

Taking into account the demand for each particular brand and the available technology,
the monopolistic ﬁrms set prices to maximize proﬁts. By assumption, the number of
ﬁrms (and therefore brands) is so large that every ﬁrm neglects the indirect eects of its
price decisions on aggregate variables. The goods produced are non-storable.
From labor demand of every type of labor (4) and the deﬁnition of aggregate wages
(5), ﬁrms’ i cost function becomes
M
X
j=1

r
Wjt Lrijt = Wt (Oit
+ # rt ) (rt )31

(17)

Proﬁt maximization of ﬁrms’ i proﬁts (1) subject to its demand (16) and cost function
(17) yields the price rule
Pitr = µr

Wt
rt

, for

r = a, m, s

(18)

where

r
, for r = a, m, s
r  1
is the markup of prices over marginal costs.
µr =

16

(19)
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3.4

Equilibrium

First note that in the light of the assumptions made about technology and preferences,
the inter-brand equilibrium will be symmetrical:
r
Pjtr = Pkt

, for r = a, m, s

; j, k

Wjt = Wkt = Wt

; j, k

Symmetry allows us to work with aggregate variables. Taking into account the symmetry in brand prices, from eq. (10) the aggregate sectoral price index becomes
³

Ptr

=

(nrt )

1r j r +131r
13jr

´

Pjtr

, for r = a, m, s
(20)
³
´
1
which implies that, as long as taste for variety is not cancelled  r > 13j
, sectoral
r
11
prices decrease when the number of varieties in each sector increases. Introducing (20)
into (18) an expression for aggregate sectoral prices is obtained:
³

Ptr

=

(nrt )

1r j r +131r
13j r

´

µr

Wt
rt

, for r = a, m, s

(21)

Combining (16) and (20), demand for every brand becomes
³

Citr

=

(nrt )

1r j r +jr 31r
13jr

´ M
X
j=1

³
r
Cjt

=

(nrt )

1r j r +j r 31r
13jr

´

Ctr , for r = a, m, s

(22)

Similarly, from symmetry and market clearing in (4), labor demand in every sector
can be expressed as
µ
¶
³ r r r ´
1 31 j 31
1
r D
r
r
r r
j r 31
(Lt ) = r (nt )
, for r = a, m, s
(23)
Ct + nt #
t
while individual labor supply (15) becomes
(Ljt )S = !

¢
1
(1  !)  ¡
Rjt + Pts S̄  Pta Ā
L̄ 
!
  ! Wt

From (24) and (24) labor markets clear according to
µ
¶
¢
1
(1  !)  ¡
s
s
a
R
+
L
=
M
!
+
P
S̄

P
Ā
L̄

Lat + Lm
jt
t
t
t
t
!
  ! Wt

(24)

(25)

Aggregating over households, once symmetry is applied to the demand equations,
(11), (12) and (13) become
Cta =

¢
M ¡
Wt Ljt + Rjt + Pts S̄  Pts Ā + M Ā
a
Pt

(26)

11

Note that aggregate wages are equal to individual wages, which implies that there are not scale
eects from the number of types of workers in the economy. The reason for this asymmetry with respect
to aggregate prices is that we controlled for “need for diversity” in production.

ECB • Working Paper No 217 • March 2003

17

¢
M ¡
s
s
W
L
+
R
+
P
S̄

P
Ā
(27)
t
jt
jt
t
t
Ptm
¢
(1    ) M ¡
(28)
Wt Ljt + Rjt + Pts S̄  Pts Ā  M S̄
Cts =
s
Pt
An expression for the equilibrium number of ﬁrms in every sector closes the model.
Let us assume free entry once the regulatory costs are satisﬁed. Then, combining (1),
(21) and (22), the zero proﬁt condition and market clearing set the number of varieties
in every sector according to the next expression
Ctm =

Ctr

r

(µ

³ r r r r´
1 j +j 31
r
jr 31
 1)  (nt )

#r  µr nrt  = 0

for r = a, m, s

(29)

Equilibrium is deﬁned by the three demand rules (26), (27), (28), the three price
equations summarized in (21), the three labor demand equations (23), the three zero
proﬁt conditions (29) and the labor market clearing condition (25), which constitute a
system of 13 equations in 13 unknowns. Labor is set as the numeraire such that wages
are equal to 1. Nevertheless, non linearities in the system obliged to ﬁnd numerical
solutions by an iterative process.

3.5

Parameterization

All parameters are set in advance to match certain long-run averages observed in the
US economy of the last century. Thus, a model period corresponds to one year and the
model is simulated for 100 periods.
Table 1 summarizes the parameters used in the benchmark simulations. The expenditure shares (, ) represent the actual sectoral value added as a percentage of GDP in
the US in 2000. Ā and S̄ are set together with the initial levels of technology (g0a , g0m , g0s )
in order to obtain an income elasticity of demand for every good consistent with empirical estimates. Accordingly, the average income elasticity of service demand in a mature
economy (during the last 20 periods of the simulation) is 1.1, consistent with available
estimates for the 1980s (Bergstrand, 1991). Over the whole period, the income elasticity
of demand for services is larger than one, and decreases monotonically as productivity
increases. Consistent with the empirical evidence, the income elasticity for manufactures
is smaller than for services but larger than for agriculture.
Oliveira, Scarpetta and Pilat (1996) ﬁnd an average mark-up of 1.15 for US manufacturing, while estimates for service sub-sectors range from 1.24 to 1.68. I introduce the
same markups in the three sectors in the benchmark simulation to isolate the eects of
entry barriers on the sectoral structure. Therefore, the elasticity of substitution across
brands in every sector is set to 6, which implies a markup of 1.2.
The value of ! is set to 1/3 such that in the absence of product market regulations and
income eects due to non-homothetic preferences every household would work a third
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Table 1:
Parameters in the Baseline Model
g0a

g0m

g0s





Ā

S̄

!

L

a

m

s

1000

200

300

0.02

0.025

600

100

1/3

2

0

0

0

M

ga

gm

gs

µa

µm

µs

#a

#m

#s





50

0.033

0.022

0.011

1.2

1.2

1.2

50

50

50

6

300

of its time endowment. The household time endowment is set to 2, and the number of
households to 50, so that the employment rate could be easily expressed as a percentage.
Fixed costs of production are set to 50 in the three sectors.12
The growth rates of sectoral productivity (g a , gm , g s ) are calculated using data described in Broadberry (1998). This data represent yearly average annual growth rates of
output per employee in the main sectors of the US economy for the period 1900-1990.13
According to these estimates, service productivity growth lags behind the other two
sectors as put forward by Baumol’s cost-disease model.
In the benchmark simulations, the degree of taste for variety ( r ) is set to zero in all
sectors. Therefore, as in Dixit and Stiglitz (1977) variety is neither a public good nor a
bad. Finally,  is set to 300, implying that when product markets are regulated rents
account for 12% of annual GDP in a mature economy.

4

Long-Run. The Free Entry Case

Let us ﬁrst concentrate on the dynamics of the model in the long run free entry case;
thus, when barriers to entry are absent ( = 0 in eq. (1)). Figure 3 shows the simulated evolution of the real and nominal sectoral GDP shares, sectoral employment shares
and employment rate for a period of 100 years. First, note that the sectoral employment shares follow a remarkably similar pattern to the one observed in the US economy
during the last century (reported in Figure 1). A massive reallocation of employment
from agricultural to service industries takes place, while the manufacturing employment
share remains relatively constant. In early stages of production (when productivity is
12

This choice will become relevant when we assess the eects of dierent levels of product market
regulations. The consequences of the relative size of the ﬁxed costs with respect to the costs of regulations
will be discussed in Section 5.1.
13
The service sector productivity growth rate is a weighted average of Distribution, Transport and
Communications, Utilities, Finance and Other Services rates of productivity growth. Government Services are left out of the analysis, since output measurement rules out the possibility of productivity
growth in this sector.
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low), the subsistence level of agricultural consumption requires a large share of employment engaged in this sector. However, the important growth rate of productivity in the
agricultural sector frees up so much employment that initially both manufacturing and
service employment shares increase. This pattern remains stable during the ﬁrst 50 years
of the simulation. Afterwards, the income elastic demand for services together with the
low rate of productivity growth in this sector brings about a continuously increasing
share of services in employment and nominal GDP, which starts drawing resources even
from the manufacturing sector.
Even if the service share increases in nominal terms, following the same pattern of
the employment shares, the eects of the productivity gap can be observed from the
evolution of the real GDP shares.14 As income rises, the gap between productivity
in manufacturing and services grows, and consequently the relative price of services
increase with respect to manufacturing. Thus, given the constant raise of the relative
price of services, the evolution of the real GDP shares illustrates the so-called cost-disease
evolution of the service sector, which suggests that a non-negligible part of the expansion
of services nominal GDP shares is due to this price dierential.
The evolution of the employment rate can be easily understood from the market
clearing condition in the labor market (25) which, taking into account that in the free
entry case rents are zero (Rt = 0) becomes :
Ã

¡ s
¢!
a Ā
P
S̄

P

(1

!)
1


t
t
s
L̄ 
Lat + Lm
t + Lt = M !
!
!
Wt
¡
¢
Therefore, if preferences were homothetic Ā = S̄ = 0 , the employment rate would
13w
L̄ (dashed-horizontal line in the graph). Instead, within
be ﬁxed over time at ! 3w
our framework households take into account the endowment of services and subsistence
requirement of food when deciding labor supply. Note that as productivity increases
(and prices fall) the relative importance of these endowments declines, which implies
13w
L̄ in
that structural change progressively faints and the employment rate tends to ! 3w
the long run.
Along the structural change path the same forces that explain the sectoral employment shares drive the evolution of labor supply. At early stages of development (small
t) the need to fulﬁll the subsistence level of agriculture consumption together with a low
13w
L̄.
labor productivity in the three sectors explains that the hours worked are above ! 3w
As income grows, households progressively reduce their working hours, since productivity
14

Real GDP shares are deﬁned as sectoral output evaluated at prices in period 80 divided by real
GDP as obtained
using
µ
¶ µ Pa Paasche¶price index. Thus, the expresion for the real GDP share in sector r
becomes:

Pr80 Crt
P
Prt Crt
r

20

Pr
r

Prt Cr80

Pr80 Cr80
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Figure 3: Long Run Evolution. Free Entry Case
growth means that the subsistence level of food consumption can be reached with fewer
hours of work. This decline in per capita hours worked coincides with the shift away
from employment engaged in agricultural production, as observed in the early decades
of the twentieth century in the US (Costa, 1994). At some point, the value of home production of services equals the agricultural subsistence requirement, and the employment
rate crosses the long-run equilibrium level of leisure. Finally, the continuous reduction
of service prices implies a fall in the relative value of home production with respect to
market purchase of services that explains the rise in labor supply.

5

Introducing Product Market Regulations

Last section showed that the model can capture the stylized facts of structural change.
However, non-homotheticity of preferences and dierent sectoral productivity growth
rates are not enough to explain cross-country variability of sectoral labor shares as long as
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Figure 4: Employment Shares and Working Hours in a Mature Economy
preferences and technology are similar across a pool of relatively homogenous countries.
The next simulation studies the eects of regulations in product markets on the
sectoral allocation of employment and labor supply decisions. Since the empirical motivation of this paper is the divergence in the sectoral employment shares across mature
economies, the time span in the simulation is limited to the last 20 years.
Figure 4 shows the employment rate and sectoral labor shares for the unrestricted
entry model (straight lines) and the regulated model (dashed lines). The comparison
of the employment rates in the regulated and free entry economies clearly shows that
more stringent regulatory barriers reduce labor supply. The intuition behind this result
is quite simple. Total dierentiation of (24) yields:
µ
¶
dRjt
d (Ljt )S
dPts
dPta
= "
+ S̄
 Ā
(30)
d
d
d
d
where " is a positive constant. The ﬁrst term in the parenthesis is positive, indicating
that barriers to entry reduce labor supply directly through the raise in the size of the

22

ECB • Working Paper No 217 • March 2003

rents in the economy. The other two terms show that entry barriers alter labor supply
through changes in the value of the subsistence requirements. Since tighter product
market regulations reduce the number of ﬁrms in equilibrium, the prices of agricultural
and service products increase according to eq. (21). The raise in the value of home
¢
¡
production of services Pts S̄ in the presence of barriers to entry acts as an income eect
that further reduces labor supply. This is partially oset by the increasing cost of the
subsistent requirement of food (third term). However, this is a second order eect in
relatively wealthy societies, where the consumption expenditure in agricultural products
is very modest and the fast productivity experienced in this sector guarantees a low
relative price for food. Thus, the ﬁrst two eects outweigh the latter and labor supply
falls in regulated economies.15
Nicoletti et al. (2001) ﬁnd a negative correlation between product market regulations
and the employment rate in a cross-country study for OECD economies. While they
discuss several demand-side channels that could drive this ﬁnding, the model presented
here proposes an alternative explanation. As product market regulations become more
stringent, the reduction of varieties increases rents and service prices and favor home
production of service activities against their purchase in the market, reducing labor
supply. Similarly, Freeman and Schettkat (2002) ﬁnd that once home production of
services is accounted for, there are no sizable dierences in the employment rate between
the US and Germany. As the authors put forward, dierences in the tax wedge and skills
distributions between both countries partly explain the gap. Additionally, according to
the insights discussed above the lower labor supply of German households might be
the response to more stringent product market regulations (and therefore higher service
prices).
The ﬁrst three panels of Figure 4 show the responses of the sectoral employment
shares to the presence of regulatory barriers. They show that economy-wide barriers to
entry exert asymmetric eects on the productive structure of an economy characterized
by structural change. They reduce the labor engaged in service activities, increasing the
sectoral employment shares of manufacturing and agriculture.
The rationale behind this result is the following. First, entry barriers reduce the
number of ﬁrms and therefore varieties in every sector. Variety is a valuable asset for
households, and therefore its reduction increases prices of all goods reducing utility-based
real income. Since service demand is income elastic, as long as the introduction of entry
restrictions reduces real income this causes a reduction in consumption that is stronger
for the service sector.16 Second, the higher market price of services and larger size of
15

Alternative simulations where barriers to entry represent a dead-weight loss show that these institutions reduce the employment rate in a mature economy even in the absence of rents.
16
Note that this reduction in utility-based real income will not always take place. Less varieties in the
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Figure 5: Relative Stringency of Product Market Regulations and Aggregate Outcomes.
rents in the regulated economy triggers an additional income eect via reduction of labor
supply which constrains further the service employment share.
Dixit and Stiglitz (1977) show that when  = 0 the number of varieties in market
equilibrium is equal to the second best social optimum (where lump-sum subsidies to
overcome the ine!ciency introduced by monopolistic ﬁrms are not available). It can be
shown that this result is not aected by non-homotheticity of preferences. Therefore, it
is straightforward that the introduction of product market regulations reduces welfare
in this context. It is interesting however to see how important these welfare losses are.
In order to measure the magnitude of the welfare losses introduced by regulations in
product markets, let us deﬁne & as the percentage variation in leisure that an individual
in a regulated economy has to experience to be as well o as in the free entry case, leaving
consumption constant. If subscripts p denote variables in the regulated equilibrium and
presence of product market regulations increase sectoral prices but also saves ﬁxed costs of production.
The ﬁrst eect outweighs the latter when 1 D 0. Next section discusses this trade-o in further detail.
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subscripts f are meant for the free entry parameterization, omitting individual subscripts
for simplicity, the welfare losses (&) are implicitly deﬁned as:
µ
µ
¶¶
¢
¢
¡
¡
&
a
m
s
a
m
s
Ut (Cf t , Cf t , Cf t , L̄  Lf t ) = Ut Cpt , Cpt , Cpt , L̄  Lpt 1 +
(31)
100
Figure 5 shows a monotonic relation between  and the compensating variation in
leisure. It also plots the dierentials between the regulated and the free entry benchmark
economies in the employment rate and the service share. These results highlight the
relative importance of regulatory barriers to entry, predicting welfare losses of almost
10% with respect of the free entry case and sizable reductions of the service share and
the employment rate when the size of rents represent 10% of GDP. Finally, note that
in the model barriers to entry are equally spread across sectors. To the extent that in
reality product market regulations are concentrated in service industries, their eects
on the employment rate and service employment share will be underestimated in the
simulations presented here.

5.1

Discussion. Taste for variety as a public good

Previous sections analyzed the Dixit and Stiglitz (1977) case, in which taste for variety
is neither a public good nor a bad ( = 0). The debate about the optimal number of
varieties is obviously more complicated in reality than in our stylized model. Not even
the deﬁnition of variety is generally accepted. A signal of this debate can be extracted
from the current discussion in Europe about the regulatory framework in the retail
distribution sector. On the one hand, a sector of the population desires a movement
towards a less stringent regulation regarding shop opening hours and restrictions on
large-scale outlets. Among other arguments, they claim that these regulations limit the
expansion of large stores which through economies of scale and scope would be able
to oer a larger range of services (e.g. home delivery, longer opening hours) at lower
prices. On the other hand, the supporters of more stringent regulations sustain that
by protecting small retail outlets such regulations might increase prices but at the same
time increase the range of services oered (for instance, proximity services) and therefore
the number of varieties available in the economy.
However, the retail sector constitutes a very special case, where there is imperfect
substitution between large and small outlets. In many other sectors, the issue of the
optimal number of varieties essentially reduces to the trade-o between economies of
scale and how variety is socially valued.
In the model, the reduction of varieties that occurs when product market regulations
are present increase sectoral prices according to (21). In the case in which variety is a
public good ( > 0) this price eect is larger than in the simulations presented in the
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previous sections, reinforcing the main conclusions obtained above. However, if variety
is a public bad, ( < 0) no general ³conclusions
´ can be obtained. In the limit case in
1
which taste for variety is cancelled  = 13j it can be easily seen from eq. (21) that
sectoral prices do not depend on the number of varieties. Therefore, since product market
regulations reduce the number of ﬁrms and consequently the ﬁxed costs, they are always
welfare improving. In fact, the optimum number of varieties in every sector would be
trivially equal to one in this case. Moreover, since product market regulations increase
income when taste for variety is ruled out, they would also increase the relative size of the
1
<  < 0 region, the eects of regulations
service employment share. Hence, in the 13j
on welfare and the services labor share are ambiguous, depending on the relative size of
the ﬁxed costs of production (# r ) and stringency of product market regulations () .
Sensitivity analysis with respect to  is reported in Figures 6 and 7. Starting from
1
and  = 0, taste for variety and the stringency of product market regulations
 = 13j
are increased progressively, comparing welfare and the service employment share share
always with respect to the free entry case.
The service employment share shows a similar pattern to welfare when the stringency
of regulations and taste for variety change. For su!ciently small  and enough dislike
of variety, product market regulations actually increase income, raising welfare and the
service employment share with respect to the free entry case. However, the eect of product market regulations on welfare anticipates the outcome regarding the service sector.
Thus, a welfare reduction in the presence of economy-wide product market regulations
is a su!cient condition for a reduction in the service employment share.

6

Conclusions

The service sector is the main engine of employment creation in developed economies. In
spite of this wide-spread phenomenon, the dynamism of innovative service ﬁrms diers
considerably across countries, and the lack of services jobs might be one of the sources
of poor employment performance in some European countries.
I have shown that product market regulations that raise barriers to entry interact
with the sources of structural change obstructing the development of sectors with income
elastic demand, within a fairly standard general equilibrium model. Thus, stringent
product market regulations hinder employment creation in the service sector. Sensitivity
analysis shows that these results are robust to dierent degrees of taste for variety in
preferences. If product market regulations are welfare decreasing, they also reduce the
share of service employment. A preliminary examination of the data, extended in Messina
(2002), shows that countries with more stringent product market regulations have lower
service employment shares even after controlling for GDP per capita, supporting the
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theoretical ﬁndings.
The paper additionally suggests a supply-side rationale for the cross-country negative
association between product market regulations and employment rates previously found
in the literature. These institutions, by increasing rents and service prices might favor
home production of services against market purchase, reducing labor supply.
These results suggest that de-regulating product markets in those economies and sectors where regulation proves obsolete might help employment creation and labor market
participation. However, product market regulations are exogenous in the model. A
welfare analysis in which product market regulations are endogenous is needed before
drawing policy recommendations. Thus, this constitute the main line for further research.
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(XURSHDQ&HQWUDO%DQNZRUNLQJSDSHUVHULHV
)RUDFRPSOHWHOLVWRI:RUNLQJ3DSHUVSXEOLVKHGE\WKH(&%SOHDVHYLVLWWKH(&%·VZHEVLWH
KWWSZZZHFELQW 
 ´)LQDQFLDOIULFWLRQVDQGWKHPRQHWDU\WUDQVPLVVLRQPHFKDQLVPWKHRU\HYLGHQFHDQGSROLF\
LPSOLFDWLRQVµE\&%HDQ-/DUVHQDQG.1LNRORY-DQXDU\
 ´0RQHWDU\WUDQVPLVVLRQLQWKHHXURDUHDZKHUHGRZHVWDQG"µE\,$QJHORQL$.DVK\DS
%0RMRQ'7HUOL]]HVH-DQXDU\
 ´0RQHWDU\SROLF\UXOHVPDFURHFRQRPLFVWDELOLW\DQGLQIODWLRQDYLHZIURPWKHWUHQFKHVµ
E\$2USKDQLGHV'HFHPEHU
 ´5HQWLQGLFHVIRUKRXVLQJLQ:HVW*HUPDQ\WRµE\-+RIIPDQQDQG&.XU]
-DQXDU\
 ´+HGRQLFKRXVHSULFHVZLWKRXWFKDUDFWHULVWLFVWKHFDVHRIQHZPXOWLXQLWKRXVLQJµE\
2%RYHUDQG39HOLOOD-DQXDU\
 ´'XUDEOHJRRGVSULFHLQGH[HVDQGTXDOLW\FKDQJHDQDSSOLFDWLRQWRDXWRPRELOHSULFHVLQ
,WDO\µE\*07RPDW-DQXDU\
 ´0RQHWDU\SROLF\DQGWKHVWRFNPDUNHWLQWKHHXURDUHDµE\1&DVVRODDQG&0RUDQD
-DQXDU\
 ´/HDUQLQJVWDELOLW\LQHFRQRPLFVZLWKKHWHURJHQRXVDJHQWVµE\6+RQNDSRKMDDQG.0LWUD
-DQXDU\
 ´1DWXUDOUDWHGRXEWVµE\$%H\HUDQG5($)DUPHU)HEUXDU\
 ´1HZWHFKQRORJLHVDQGSURGXFWLYLW\JURZWKLQWKHHXURDUHDµE\)9LMVHODDUDQG5$OEHUV
)HEUXDU\
 ´$QDO\VLQJDQGFRPELQLQJPXOWLSOHFUHGLWDVVHVVPHQWVRIILQDQFLDOLQVWLWXWLRQVµE\(7DEDNLV
DQG$9LQFL)HEUXDU\
 ´0RQHWDU\SROLF\H[SHFWDWLRQVDQGFRPPLWPHQWµE\*:(YDQVDQG6+RQNDSRKMD
)HEUXDU\
 ´'XUDWLRQYROXPHDQGYRODWLOLW\LPSDFWRIWUDGHVµE\60DQJDQHOOL)HEUXDU\
 ´2SWLPDOFRQWUDFWVLQDG\QDPLFFRVWO\VWDWHYHULILFDWLRQPRGHOµE\&0RQQHWDQG
(4XLQWLQ)HEUXDU\
 ´3HUIRUPDQFHRIPRQHWDU\SROLF\ZLWKLQWHUQDOFHQWUDOEDQNIRUHFDVWLQJµE\6+RQNDSRKMD
DQG.0LWUD)HEUXDU\
 ´2SHQQHVVLPSHUIHFWH[FKDQJHUDWHSDVVWKURXJKDQGPRQHWDU\SROLF\µE\)6PHWVDQG
5:RXWHUV)HEUXDU\
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 ´1RQVWDQGDUGFHQWUDOEDQNORVVIXQFWLRQVVNHZHGULVNVDQGFHUWDLQW\HTXLYDOHQFHµE\
$DO1RZDLKLDQG/6WUDFFD0DUFK
 ´+DUPRQL]HGLQGH[HVRIFRQVXPHUSULFHVWKHLUFRQFHSWXDOIRXQGDWLRQVµE\('LHZHUW
0DUFK
 ´0HDVXUHPHQWELDVLQWKH+,&3ZKDWGRZHNQRZDQGZKDWGRZHQHHGWRNQRZ"µE\
0$:\QQHDQG'5RGUtJXH]3DOHQ]XHOD0DUFK
 ´,QIODWLRQG\QDPLFVDQGGXDOLQIODWLRQLQDFFHVVLRQFRXQWULHVD´QHZ.H\QHVLDQµ
SHUVSHFWLYHµE\2$UUDWLEHO'5RGUtJXH]3DOHQ]XHODDQG&7KLPDQQ0DUFK
 ´&DQFRQILGHQFHLQGLFDWRUVEHXVHIXOWRSUHGLFWVKRUWWHUPUHDO*'3JURZWK"µE\
$0RXURXJDQHDQG05RPD0DUFK
 ´7KHFRVWRISULYDWHWUDQVSRUWDWLRQLQWKH1HWKHUODQGVµE\%%RGHDQG
-9DQ'DOHQ0DUFK
 ´7KHRSWLPDOPL[RIWD[HVRQPRQH\FRQVXPSWLRQDQGLQFRPHµE\)'H)LRUHDQG
37HOHV$SULO
 ´5HWDLOEDQNLQWHUHVWUDWHSDVVWKURXJKWKHQHZHYLGHQFHDWWKHHXURDUHDOHYHOµE\
*GH%RQGW$SULO
 ´(TXLOLEULXPELGGLQJLQWKHHXURV\VWHP·VRSHQPDUNHWRSHUDWLRQVµE\8%LQGVHLO$SULO

 ´1HZµYLHZVRQWKHRSWLPXPFXUUHQF\DUHDWKHRU\ZKDWLV(08WHOOLQJXV"µE\
)30RQJHOOL$SULO
 ´2QFXUUHQF\FULVHVDQGFRQWDJLRQµE\0)UDW]VFKHU$SULO
 ´3ULFHVHWWLQJDQGWKHVWHDG\VWDWHHIIHFWVRILQIODWLRQµE\0&DVDUHV0D\
 ´$VVHWSULFHVDQGILVFDOEDODQFHVµE\)(VFKHQEDFKDQG/6FKXNQHFKW0D\
 ´0RGHOOLQJWKHGDLO\EDQNQRWHVLQFLUFXODWLRQLQWKHFRQWH[WRIWKHOLTXLGLW\PDQDJHPHQWRI
WKH(XURSHDQ&HQWUDO%DQNµE\$&DEUHUR*&DPED0HQGH]$+LUVFKDQG)1LHWR
0D\
 ´$QRQSDUDPHWULFPHWKRGIRUYDOXLQJQHZJRRGVµE\,&UDZIRUG0D\
 ´$IDLOXUHLQWKHPHDVXUHPHQWRILQIODWLRQUHVXOWVIURPDKHGRQLFDQGPDWFKHGH[SHULPHQW
XVLQJVFDQQHUGDWDµE\06LOYHUDQG6+HUDYL0D\
 ´7RZDUGVDQHZHDUO\ZDUQLQJV\VWHPRIILQDQFLDOFULVHVµE\0)UDW]VFKHUDQG0%XVVLHUH
0D\
 ´&RPSHWLWLRQDQGVWDELOLW\²ZKDW·VVSHFLDODERXWEDQNLQJ"µE\(&DUOHWWLDQG3+DUWPDQQ
0D\
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 ´7LPHWREXLOGDSSURDFKLQDVWLFN\SULFHVWULFN\ZDJHRSWLPL]LQJPRQHWDU\PRGHOE\
0&DVDUHV0D\
 ´7KHIXQFWLRQDOIRUPRI\LHOGFXUYHVµE\9%URXVVHDX0D\
 ´7KH6SDQLVKEORFNRIWKH(6&%PXOWLFRXQWU\PRGHOµE\$(VWUDGDDQG$:LOOPDQ0D\

 ´(TXLW\DQGERQGPDUNHWVLJQDOVDVOHDGLQJLQGLFDWRUVRIEDQNIUDJLOLW\µE\5*URSS
-9HVDODDQG*9XOSHV-XQH
 ´*LQIODWLRQIRUHFDVWVµE\)&DQRYD-XQH
 ´6KRUWWHUPPRQLWRULQJRIILVFDOSROLF\GLVFLSOLQHµE\*&DPED0HQGH]DQG$/DPR-XQH

 ´(XURDUHDSURGXFWLRQIXQFWLRQDQGSRWHQWLDORXWSXWDVXSSO\VLGHV\VWHPDSSURDFKµE\
$:LOOPDQ-XQH
 ´7KHHXUREORFWKHGROODUEORFDQGWKH\HQEORFKRZPXFKPRQHWDU\SROLF\LQGHSHQGHQFH
FDQH[FKDQJHUDWHIOH[LELOLW\EX\LQDQLQWHUGHSHQGHQWZRUOG"µE\0)UDW]VFKHU-XQH
 ´<RXWKXQHPSOR\PHQWLQWKH2(&'GHPRJUDSKLFVKLIWVODERXUPDUNHWLQVWLWXWLRQVDQG
PDFURHFRQRPLFVKRFNVµE\-)-LPHQRDQG'5RGULJXH]3DOHQ]XHOD-XQH
 ´,GHQWLI\LQJHQGRJHQRXVILVFDOSROLF\UXOHVIRUPDFURHFRQRPLFPRGHOVµE\--3HUH]
DQG3+LHEHUW-XO\
 ´%LGGLQJDQGSHUIRUPDQFHLQUHSRDXFWLRQVHYLGHQFHIURP(&%RSHQPDUNHWRSHUDWLRQVµ
E\.*1\ERUJ8%LQGVHLODQG,$6WUHEXODHY-XO\
 ´4XDQWLI\LQJ(PERGLHG7HFKQRORJLFDO&KDQJHµE\36DNHOODULVDQG'-:LOVRQ-XO\
 ´2SWLPDOSXEOLFPRQH\µE\&0RQQHW-XO\
 ´0RGHOXQFHUWDLQW\DQGWKHHTXLOLEULXPYDOXHRIWKHUHDOHIIHFWLYHHXURH[FKDQJHUDWHµE\
&'HWNHQ$'LHSSH-+HQU\&0DULQDQG)6PHWV-XO\
 ´7KHRSWLPDODOORFDWLRQRIULVNVXQGHUSURVSHFWWKHRU\µE\/6WUDFFD-XO\
 ´3XEOLFGHEWDV\PPHWULHVWKHHIIHFWRQWD[HVDQGVSHQGLQJLQWKH(XURSHDQ8QLRQµE\
6.URJVWUXS$XJXVW
 ´7KHUDWLRQDOLW\RIFRQVXPHUV·LQIODWLRQH[SHFWDWLRQVVXUYH\EDVHGHYLGHQFHIRUWKHHXUR
DUHDµE\0)RUVHOOVDQG*.HQQ\$XJXVW
 ´(XURDUHDFRUSRUDWHGHEWVHFXULWLHVPDUNHWILUVWHPSLULFDOHYLGHQFHµE\*GH%RQGW
$XJXVW
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 ´7KHLQGXVWU\HIIHFWVRIPRQHWDU\SROLF\LQWKHHXURDUHDµE\*3HHUVPDQDQG)6PHWV
$XJXVW
 ´0RQHWDU\DQGILVFDOSROLF\LQWHUDFWLRQVLQDPLFURIRXQGHGPRGHORIDPRQHWDU\XQLRQµE\
50:-%HHWVPDDQG+-HQVHQ$XJXVW
 ´,GHQWLI\LQJWKHHIIHFWVRIPRQHWDU\SROLF\VKRFNVRQH[FKDQJHUDWHVXVLQJKLJKIUHTXHQF\
GDWDE\-)DXVW-+5RJHUV(6ZDQVRQDQG-+:ULJKW$XJXVW
 ´(VWLPDWLQJWKHHIIHFWVRIILVFDOSROLF\LQ2(&'FRXQWULHVµE\53HURWWL$XJXVW
 ´0RGHOLQJPRGHOXQFHUWDLQW\µE\$2QDWVNLDQG1:LOOLDPV$XJXVW
 ´:KDWPHDVXUHRILQIODWLRQVKRXOGDFHQWUDOEDQNWDUJHW"µE\*0DQNLZDQG55HLV
$XJXVW
 ´$QHVWLPDWHGVWRFKDVWLFG\QDPLFJHQHUDOHTXLOLEULXPPRGHORIWKHHXURDUHDµE\)6PHWV
DQG5:RXWHUV$XJXVW
 ´&RQVWUXFWLQJTXDOLW\DGMXVWHGSULFHLQGLFHVDFRPSDULVRQRIKHGRQLFDQGGLVFUHWHFKRLFH
PRGHOVµE\1-RQNHU6HSWHPEHU
 ´2SHQQHVVDQGHTXLOLEULXPGHWHUPLQDF\XQGHULQWHUHVWUDWHUXOHVµE\)GH)LRUHDQG
=/LX6HSWHPEHU
 ´,QWHUQDWLRQDOPRQHWDU\SROLF\FRRUGLQDWLRQDQGILQDQFLDOPDUNHWLQWHJUDWLRQµE\
$6XWKHUODQG6HSWHPEHU
 ´0RQHWDU\SROLF\DQGWKHILQDQFLDODFFHOHUDWRULQDPRQHWDU\XQLRQµE\6*LOFKULVW
-2+DLUDXOWDQG+.HPSI6HSWHPEHU
 ´0DFURHFRQRPLFVRILQWHUQDWLRQDOSULFHGLVFULPLQDWLRQµE\*&RUVHWWLDQG/'HGROD
6HSWHPEHU
 ´$WKHRU\RIWKHFXUUHQF\GHQRPLQDWLRQRILQWHUQDWLRQDOWUDGHµE\3%DFFKHWWDDQG
(YDQ:LQFRRS6HSWHPEHU
 ´,QIODWLRQSHUVLVWHQFHDQGRSWLPDOPRQHWDU\SROLF\LQWKHHXURDUHDµE\3%HQLJQRDQG
-'/ySH]6DOLGR6HSWHPEHU
 ´2SWLPDOPRQHWDU\SROLF\ZLWKGXUDEOHDQGQRQGXUDEOHJRRGVµE\&-(UFHJDQG
$7/HYLQ6HSWHPEHU
 ´5HJLRQDOLQIODWLRQLQDFXUUHQF\XQLRQILVFDOSROLF\YVIXQGDPHQWDOVµE\0'XDUWHDQG
$/:ROPDQ6HSWHPEHU
 ´,QIODWLRQG\QDPLFVDQGLQWHUQDWLRQDOOLQNDJHVDPRGHORIWKH8QLWHG6WDWHVWKHHXURDUHD
DQG-DSDQµE\*&RHQHQDQG9:LHODQG6HSWHPEHU
 ´7KHLQIRUPDWLRQFRQWHQWRIUHDOWLPHRXWSXWJDSHVWLPDWHVDQDSSOLFDWLRQWRWKHHXUR
DUHDµE\*5QVWOHU6HSWHPEHU
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 ´0RQHWDU\SROLF\LQDZRUOGZLWKGLIIHUHQWILQDQFLDOV\VWHPVµE\()DLD2FWREHU
 ´(IILFLHQWSULFLQJRIODUJHYDOXHLQWHUEDQNSD\PHQWV\VWHPVµE\&+ROWKDXVHQDQG
-&5RFKHW2FWREHU
 ´(XURSHDQLQWHJUDWLRQZKDWOHVVRQVIRURWKHUUHJLRQV"7KHFDVHRI/DWLQ$PHULFDµE\
('RUUXFFL6)LUSR0)UDW]VFKHUDQG)30RQJHOOL2FWREHU
 ´8VLQJPRQH\PDUNHWUDWHVWRDVVHVVWKHDOWHUQDWLYHVRIIL[HGYVYDULDEOHUDWHWHQGHUVWKH
OHVVRQIURPGDWDIRU*HUPDQ\µE\00DQQD2FWREHU
 ´$ILVFDOWKHRU\RIVRYHUHLJQULVNµE\08ULEH2FWREHU
 ´6KRXOGFHQWUDOEDQNVUHDOO\EHIOH[LEOH"µE\+3*UQHU2FWREHU
 ´'HEWUHGXFWLRQDQGDXWRPDWLFVWDELOLVDWLRQµE\3+LHEHUW--3pUH]DQG05RVWDJQR
2FWREHU
 ´0RQHWDU\SROLF\DQGWKH]HURERXQGWRLQWHUHVWUDWHVDUHYLHZµE\7<DWHV2FWREHU

 ´7KHILVFDOFRVWVRIILQDQFLDOLQVWDELOLW\UHYLVLWHGµE\/6FKXNQHFKWDQG)(VFKHQEDFK
1RYHPEHU
 ´,VWKH(XURSHDQ&HQWUDO%DQN DQGWKH8QLWHG6WDWHV)HGHUDO5HVHUYH SUHGLFWDEOH"µE\
*3HUH]4XLURVDQG-6LFLOLD1RYHPEHU
 ´6XVWDLQDELOLW\RISXEOLFILQDQFHVDQGDXWRPDWLFVWDELOLVDWLRQXQGHUDUXOHRIEXGJHWDU\
GLVFLSOLQHµE\-0DUtQ1RYHPEHU
 ´6HQVLWLYLW\DQDO\VLVRIYRODWLOLW\DQHZWRROIRUULVNPDQDJHPHQWµE\60DQJDQHOOL9&HFL
DQG:9HFFKLDWR1RYHPEHU
 ´,QVDPSOHRURXWRIVDPSOHWHVWVRISUHGLFWDELOLW\ZKLFKRQHVKRXOGZHXVH"µE\$,QRXH
DQG/.LOLDQ1RYHPEHU
 ´%RRWVWUDSSLQJDXWRUHJUHVVLRQVZLWKFRQGLWLRQDOKHWHURVNHGDVWLFLW\RIXQNQRZQIRUPµE\
6*RQoDOYHVDQG/.LOLDQ1RYHPEHU
 ´$PRGHORIWKH(XURV\VWHP·VRSHUDWLRQDOIUDPHZRUNIRUPRQHWDU\SROLF\LPSOHPHQWDWLRQµ
E\&(ZHUKDUW1RYHPEHU
 ´([WUDFWLQJULVNQHXWUDOSUREDELOLW\GHQVLWLHVE\ILWWLQJLPSOLHGYRODWLOLW\VPLOHVVRPH
PHWKRGRORJLFDOSRLQWVDQGDQDSSOLFDWLRQWRWKH0(XULERUIXWXUHVRSWLRQSULFHVµE\
$%$QGHUVHQDQG7:DJHQHU'HFHPEHU
 ´7LPHYDULDWLRQLQWKHWDLOEHKDYLRXURIEXQGIXWXUHVUHWXUQVµE\7:HUQHUDQG&8SSHU
'HFHPEHU
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 ´,QWHUGHSHQGHQFHEHWZHHQWKHHXURDUHDDQGWKH86ZKDWUROHIRU(08"µE\0(KUPDQQ
DQG0)UDW]VFKHU'HFHPEHU
 ´(XURDUHDLQIODWLRQSHUVLVWHQFHµE\1%DWLQL'HFHPEHU
 ´$JJUHJDWHORDQVWRWKHHXURDUHDSULYDWHVHFWRUµE\$&DO]D00DQULTXHDQG-6RXVD
-DQXDU\
 ´0\RSLFORVVDYHUVLRQGLVDSSRLQWPHQWDYHUVLRQDQGWKHHTXLW\SUHPLXPSX]]OHµE\
')LHOGLQJDQG/6WUDFFD-DQXDU\
 ´$V\PPHWULFG\QDPLFVLQWKHFRUUHODWLRQVRIJOREDOHTXLW\DQGERQGUHWXUQVµE\
/&DSSLHOOR5)(QJOHDQG.6KHSSDUG-DQXDU\
 ´5HDOH[FKDQJHUDWHLQDQLQWHUWHPSRUDOQFRXQWU\PRGHOZLWKLQFRPSOHWHPDUNHWVµE\
%0HUFHUHDX-DQXDU\
 ´(PSLULFDOHVWLPDWHVRIUHDFWLRQIXQFWLRQVIRUWKHHXURDUHDµE\'*HUGHVPHLHUDQG
%5RIILD-DQXDU\
 ´$FRPSUHKHQVLYHPRGHORQWKHHXURRYHUQLJKWUDWHµE\)5:UW]-DQXDU\
 ´'RGHPRJUDSKLFFKDQJHVDIIHFWULVNSUHPLXPV"(YLGHQFHIURPLQWHUQDWLRQDOGDWDµE\
$$QJDQG$0DGGDORQL-DQXDU\
 ´$IUDPHZRUNIRUFROODWHUDOULVNFRQWUROGHWHUPLQDWLRQµE\'&RVVLQ=+XDQJ
'$XQRQ1HULQDQG)*RQ]iOH]-DQXDU\
 ´$QWLFLSDWHG5DPVH\UHIRUPVDQGWKHXQLIRUPWD[DWLRQSULQFLSOHWKHUROHRILQWHUQDWLRQDO
ILQDQFLDOPDUNHWVµE\66FKPLWW*URKpDQG08ULEH-DQXDU\
 ´6HOIFRQWURODQGVDYLQJVµE\30LFKHODQG-39LGDO-DQXDU\
 ´0RGHOOLQJWKHLPSOLHGSUREDELOLW\RIVWRFNPDUNHWPRYHPHQWVµE\(*ODW]HUDQG
06FKHLFKHU-DQXDU\
 ´$JJUHJDWLRQDQGHXURDUHD3KLOOLSVFXUYHVµE\6)DELDQLDQG-0RUJDQ)HEUXDU\
 ´2QWKHVHOHFWLRQRIIRUHFDVWLQJPRGHOVµE\$,QRXHDQG/.LOLDQ)HEUXDU\
 ´%XGJHWLQVWLWXWLRQVDQGILVFDOSHUIRUPDQFHLQ&HQWUDODQG(DVWHUQ(XURSHDQFRXQWULHVµE\
+*OHLFK)HEUXDU\
 ´7KHDGPLVVLRQRIDFFHVVLRQFRXQWULHVWRDQHQODUJHGPRQHWDU\XQLRQDWHQWDWLYH
DVVHVVPHQWµE\0&D·=RU]LDQG5$'H6DQWLV)HEUXDU\
Y ´7KHUROHRISURGXFWPDUNHWUHJXODWLRQVLQWKHSURFHVVRIVWUXFWXUDOFKDQJHµE\-0HVVLnannaaa
0DUFK
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