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Abstract

This paper investigates the relationship between varicarket imperfections and the skill pre-
mium. The model in this paper assumes perfectly competiiver markets but distorted product
and financial markets. The model predicts that the skill puemis positively correlated with market
power, modeled using preference for variety, and shortedymt cycles. The effect from financial
market distortions or taxes on financial income is ambigu®asitive external effects among firms
developing new goods decrease the skill premium.
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1 Introduction

After several decades of decreasing wage inequality, nmoktstrialized countries have experienced
substantial increases in the dispersion of wages. The dd3ha U.K. withessed the change in the early

1980s while many other industrialized countries have seeites changes during the second half of the
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1980s or early in the 1990s (Juhn et al. 1993; Gottschalk ;18%f 2001). The dramatic changes in
the wage distribution has generated a large literaturentimtried to explain the changes, see for example
Acemoglu (2002); Aghion (2002). This literature has insezhthe understanding of what factors that
are important in explaining the distribution of wages. Tpé&per adds to this literature by providing
further insight into how market power, the length of the prctdcycle, and financial market distortions,
is related to the return to skill, i.e. the skill premium.

The main result in the paper is that greater market powergheddy greater preference for variety
by consumers, increases the skill premium, shorter prociaies increase the skill premium, capital
taxation or capital market distortions have an ambiguoysachon the skill premium, and positive ex-
ternalities among firms developing new goods decrease themmium. A fundamental characteristic
of the model in this paper is the division of labor tasks into distinct categories, production and de-
velopment, which have different skill requirements. Thedeigostulates that only high-skill workers
do development work while only low-skill workers do prodoct work, a crude implementation of the
hypothesis that development is human capital intensive.

Further, the model postulates that development must alwegsede production. Development is
costly and financed by households via ownership. Produdtetsaare not perfectly competitive, imply-
ing that in equilibrium the profit rate is sufficiently highnwotivate households to invest in owner shares.
A key insight necessary to understand the predictions ofritbéel is that while production employment
increases with competitiveness, development employmecrtedses because lower profits imply less

incentive to develop new products. Therefore the skill pvemis closely related to market power.

1.1 Related Literature

The connection between market power, via the ability to pag wage premia is well documented by,
among others, Blanchflower et al. (1996), Nickell et al. @P%nd Nickell (1999). The discussion gener-

ally concerns the distribution of labor market rents amomwogkers and owners via collective bargaining
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between firm and union representatives. This paper on thex bdind assumes perfectly competitive
labor markets, thereby departing from the assumptions &t fabor economists.

This paper has similarities with Mendez (2002), which stgdihe relation between product life
cycles and wage inequality. In Mendez’s dual labor markeingg efficiency wages are paid to workers
producing goods in the early stage of the product cycle,embimpetitive wages are paid to workers
producing goods in the later stage of the product cycle. Imdiée setting, shorter product cycles affect
wage inequality, but in an ambiguous directfon.

In Glazer and Ranjan (2001) preference for variety conteuo increased wage differences be-
tween high and low-skill workers. However, in Glazer and jaals paper, the main assumption is that
high-skill workers prefer consuming goods produced by fukifi labor, while low-skill workers prefers
consuming goods produced by low-skill labor. Preferencedoety is a necessary assumption because,
in the Dixit and Stiglitz (1977) framework, increasing thenmber of variations of a good generates a
positive externality, increasing the utility of every othariation of the good.

The paper by Dinopoulos and Segerstrom (1999) is somewhaasto this paper. Both papers con-
nect the profitability of development, labeled research imopoulos and Segerstrom, with the demand
for high-skill workers. However, in Dinopoulos and Segeist lower tariff rates motivate more devel-
opment, via higher temporary Schumpeterian profits. In pafbers, high-skill workers benefit, relative
to low-skill workers, from higher profits. Other studies widigh-skill workers do “fixed cost work”
and low-skill workers do “production work” are Ranjan (200fEkholm and Midelfart (2005), and Burda
and Dluhosch (2002). None of those papers investigate thadtof changing the preference for variety,
the length of the product cycle, financial market distorgioor externalities among firms developing new
goods.

An integral part of the model is preference for variety in samption, modeled using the same

IMendez is primarily concerned with residual wage inequalie. wage inequality between workers with similar obabie
characteristics, but he also briefly discusses the skithpr, which is shown to be positively correlated with residwage
inequality.



setup as in Dixit and Stiglitz (1977). The preference foietgrprovides firms with some market power.
Without market power firms would not be able mark up pricesvabuarginal cost, which is necessary

to recapture development costs.

1.2 Plan of the Paper

The production side of the model is laid out in Section 2. ®acB gives the various market clearing
conditions. In Section 4 the intertemporal choices by hbokks are analyzed, the model is closed, and
the results are presented. Section 5 summarizes and disahgsresults. Appendix A supplies a record

of notation used in the paper. Lengthy derivations are ptegen Appendices B and C.

2 Modd

The model is dynamic, and solved in three stages. In the fageqSection 2) the instantaneous choices
made by households and firms are analyzed. In the second Segi®n 3) the instantaneous equilibrium
conditions are added to the model. Finally, in the third stégection 4) the intertemporal choices of
households together with the necessary steady state icorsditre used to solve the model.

Consider an economy consistinglohouseholds, each with a single divisible labor unit. A fiact
@L of the households supply high-skill labor atiti— @)L supply low-skill labor. There are two types
of goods in the economy, a consumption good and a capital. gbbere arenL different variations of
the consumption good, wheredenotes the number of variations per household. Theralad#ferent
productionfirms producing variations of the consumption good. Henegeryeproduction firm produces
a single variation of the consumption good. New variatiomsdeveloped bgevelopmentirms.

Let k denote the amount of capital per household. The amount d@itapailable for use in produc-
tion, kL, is determined endogenously. Capital depreciates and constantly be reproduced. Capital

is chosen as the numeraire good and its price is normalizadita It is assumed that households sup-



ply firms with capital via financial markets, but households subject to a capital tax or some other
distortion.

The consumption good is more attractive to produce becaasseholds care for variety, which
provide firms with some market power. However, the lifetinfi@my variation of the consumption good
is limited and uncertain. If a variation of the consumptiaod becomes obsolete, the firm can not sell
any output and the firm is shut down. The market for real chstperfectly competitive with zero

profits.

2.1 Demand

Let y denote household net incomehousehold consumptiors household saving in capital, amd
household development saving. et, sandmdenote the corresponding averages over all households.
Consider any household in the economy with a net incomg arfid let consumption be given by
c=Yy—s—m. Total saving by a householdss-m=y— c. Total saving falls into two different categories,
real capital and owner shares (development saving). Byhasings worth of newly produced capital,

households add new capital to its existing stock of capgglproviding development firms witimworth
of financial capital households can increase its stock ofepwghares in production firms,
The household devotasfor consumption of the single consumption good. Instardaaautility is

characterized by:

u©) = uv(o). (1)

The auxiliaryv(c) function is defined by optimal allocation of consumption rothe different variations



of the consumption goodjiventhe household’s choice of consumption spendang,

nL p
v(C) = max [_leil—B] @)
X

nL
st. Zl piX;i = C.
i=

The variablex; denotes the household’s consumption of ttkevariation of the consumption good.
B € [0,1) parameterizes household demand for variety, and theredoycaintributes to market power

of production firms. The solution to this problem (see Apperifor a derivation) is easily obtained:

C
%(€) = —5= (3a)
PP
vo) = cpt? (3b)
L g
p = P’ (3c)

Since the demand function is lineardnaggregate demand is consistently analyzed using a represe

tative agent with average consumption spending. Therdédi@denote the average of all households’

consumption spending:

cL
5@ = ok (4)
PP

Relation (4) together with (3c) defines the demand functarrafy variation of the consumption good.



2.2 Capital Producers

The price of capital is normalized to unity, and the techggldor capital production is given by a

Cobb-Douglas production function in low-skill labor andotal. Capital producing firms operate on a
perfectly competitive market, which is a logical assumpisince capital produced by different firms are
perfect substitutes in all production activities. The ¢ansreturn to scale technology and the zero profit
condition implies that the number of firms competing is irdetinate, but production of capital can be

modeled as if there is a single price taking firm. The firm managlves the following problem:

max aKEL&_G — Ky —wjLg.

Kk, Lk

The capital producer hires low-skill labdry, and capitaKyg. The Ky units of capital are rented from
households. The wage rate of low-skill workers is denetedndr denotes the interest rate for capital.
Overall productivity is denoted bg, the marginal rate of technical substitution between eagind
labor is given byorLy [(1— o)Ky] .

Each household savesin capital and thereby demandsnew capital units. Aggregate demand
for new capital therefore equagt. Combing the first order conditions for the problem abovénilite
aggregate demand for capital, ist.= a K Lf“, yields the factor demand functions for firms producing

capital:

Kk(3r) = — (5a)

Le(sw) = (7 (5b)



2.3 Consumption Good Producers

The production technology used by consumption good pradusdghe same Cobb-Douglas technology
used by capital producers. Lt denote the corresponding cost function. A firm producingréatian
of the consumption good can alter the employment of lowl-pkdduction workers instantly. Therefore,

given production during a short interval of time, the firmv&s the following problem:

max PiX — be(X;) (6)
Pi
st Xi —C—L
p’"p
1-a
A N AR L
be() _al[a} [1—0(] '

The firm maximizes revenues minus cost under the demand eimadiegy constraint. The demand con-
straint is given by relation (4) and the technology constra given by the cost function, corresponding
to the Cobb-Douglas production function. The firm treatvatlables, except the price of the firm’'s own
variation, p;, as given, i.e.0p/dp; = 0. This is perfectly consistent with rational behavior oiflyhe

number of competing firms is infinite, i.€L — . Solving the maximization problem (see Appendix

C) implies:
o row
= Ao peed-ar (72)
_ _ a(1l-pPat(l-a) %
%(cn) = nrewi (7b)
wen) = % (70)



It is immediately clear that zero profits can only occur in tways; either households do not care for
variety and firms have no market power, i3e= 0, or the number of firms producing variations is infinite,
i.e. nL — oo, Labor and capital demand functions conditioned on the tifygoroduced x;, materialize

in the process of deriving the cost functidn, Inserting the quantity given by (7b) yields the factor

demand functions for firms producing the consumption good:

enn = S0P )
li(T, W) = W (8b)

24 Development Firms

New variations can be developed by combining high-skilbladind capital. More formally, a firm hiring
kqj units of capital andhg;j units of high-skill labor produces the “development intgyisz;. Depending
on the modelz; can have different interpretations.

In a continuous time setting, it is logical fay to represent a firm-specific Poisson process intensity,
where a development event implies that the firm succeeds/gi@®@ng a new variation of the consump-
tion good. During a short period of length, the probability that a single development event occurs is
zjdt.

The logical equivalence in a discrete time setting is thatepresents the mean of a Poisson dis-
tributed random variable, wheegdt is the expected number of successful developments everitgdu
given time perioddt. Alternatively in the discrete time settirgy can represent some index increasing in
the expected number of successful developments.

The technology available for producing the “developmetgnsity” is:

z = [akyng] 2 (92)



o € (0,1).

Hence, by hiring more high-skill labor and capital, a depeb@nt firm increases the probability devel-
oping a new variation, or the expected number of new suadeds¥elopments. 16 equals unity, there
are no externalities and the production function for dgwelent intensity reduces to a standard Cobb-
Douglas production function. However asapproaches zero, the incentive to free ride increases as a
given firm’s development effort become less important negatb the average effort, denoted hy

The parametes, parameterizes overall development efficiency addnotes the relative importance
of capital compared to high-skill labor. If a Poisson evertws, the firm succeeds in developing a new

variation of the consumption good. The associated costifumdyy, and factor demand functions for

development firms are:

r.7y 1-y - 11/o
e = &[T
1-y 1/o
e = oG] [ o
M1 _ Yr 5 1Yo
ha(zj,r,wh) = % (1Why)r} |:21210:| : (9d)

Those functions are easily derived noting that the prodactunction, see (9a), is a standard Cobb-

Douglas function with productivity,z'~ and exponentgo and(1— y)a.

3 Equilibrium Conditions

The previous section described the overall economy andehauior of every household and every firm.
The following section imposes market clearing conditiofitsevery moment in time the market for high-
skill and low-skill labor must clear; every unit of newly mhaced capital must be sold and every existing

unit of capital must be rented by a development or produdtrom
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3.1 TheMarket for Low-Skill Labor

Low-skill workers can be employed either by a firm producirgpital or any offiL firms producing

different variations of the consumption good. Full empl@mimplies:

Lk(S,w) +nLlg(T,n,w) = (1—@)L.

Low-skill labor demand for capital productiohy(S,w;), can be replaced by the factor demand function
in (5b). nandl¢(c,n,w;) are eliminated replacing the factor labor demand functisingi(8b). Solving

for w;:

Low-skill workers benefit both from increased consumptiod Bncreased capital savings. Both increase
aggregate production, to the advantage of low-skill waskeBtronger preference for variety provides
production firms with some market power, which decreaseplggnd thereby the demand for produc-

tion workers, i.e. low-skill workers.

3.2 TheMarket for High-Skill Labor

Given that a high-skill or low-skill worker sav@ by financing development of a new product, it is clear
from the cost function (9b) and the factor demand functiat),(ehat the household emplogg1— ) /wp

high-skill labor units. Total high-skill labor demand teésre equals:
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Assuming full employment, simplifying, and solving fo#, yields:
Wh = ——m. (10b)

It is immediately clear that high-skill workers benefit framore development saving. Realizing that
consumption, real capital saving, and development sauviagi@al, high-skill and low-skill workers’
wages are clearly driven by very different underlying farce

The wage rate of low-skill workers is adversely affected bgfgrence for variety directly via the
1—Bterm, as seen by (10a). The effect of preference for varigikely to be the opposite for high-skill
workers. A larger increases the profit rate of firms producing variations ofdbesumption good,

increasing the incentives to invest in development firnes,increasingm.

3.3 TheMarketsfor Capital

Households supply production and development firms withtaapSince there is no alternative usage
for capital, aggregate capital supply equels Demand for capital by firms producing capitil(s,r),
is given by (5a). There aml production firms. Each production firm’s demand for capsadjiven by
the factor demand function in (8a).

Aggregate capital demand by development firms is obtainesiliyming over every household’s de-
velopment investment. By the cost function and factor dedrianctions in (9b) and (9c), any household
investingm in development hiresny/r units of capital. Aggregating over all households is sttigy-

ward, and equalizing aggregate capital supply with agdeecgpital demand implies:

_al@-Be+g+ym

r (10c¢)

Xl ol

The interest rate increases if consumption, capital invests or development saving increase, since
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capital is used in production as well as development.

New capital is produced by capital production firms and bobgthouseholds. Aggregate household
spending on, and thereby demand for, new capital ecglalsThe aggregate supply is given by the
production function of capital producers, i.e.K L&‘“, together with the factor demand functions in
(5a) and (5b). Clearing the market for new capital implies:

SOt

4 Intertemporal Choices

This section closes the model by analyzing the interterm bafsavior of households. Given the intertem-
poral choices of households, it is possible to determineagesconsumptiort, average capital saving,
5, and average development savimg, Several possible configurations are possible. For exartipe
model can be set in either continuous or discrete time, oulpbgd by infinitely lived households or
overlapping generations of households. The configuratg8ed unere is a continuous time setting with

infinitely lived households.

4.1 A SimpleHousehold M odel

The income of any household in the economy can be written as:
y=w+ (1—1)(rk+m) +t(rk+ 1), (11)

wherew denotes the wage rate; for a household that supplies low-skill labor ang for a household
that supplies high-skill labork denotes the amount of capital owned by the householtenotes the

number of production firms, i.e. shares, the household oamdst is a tax on financial income or more
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general a capital market distortion. The second tef; T)(rk + 1) is the financial income from
owning capital and production firmsk captures interest payments by firms renting the household’s
capital, andtcaptures dividend payments.

The parametert € [0,1) has two interpretations. Either it parameterizes a finhmoéaket imper-
fection, i.e. a transaction cost paid by households catkbly financial market intermediaries. In this
case, the fourth terntyr (k4 T0) distributes the profits earned by financial intermediariei§oumly over
all households. Alternatively can be viewed as a tax on savings, paid by households, wheitaxth

revenues are uniformly distributed as a lump sum to eachdinmig.

4.1.1 Consumption and Saving

Households maximize the discounted value of lifetime tytitif consumption: [;° e P'u(c)dt. At every
moment in time the household must obey the instantaneougebgdnstraint = y—s—m, i.e. divide
its income into consumptiorg, saving in real capitals, and saving by financing development, Let
k' denote the next period’s capital holding. The law of motiondapital isk’ = (1 — &dt)k + sdt, given
that the price of capital is normalized to unity and the dejaten rate id.

Development saving by some householdnis The probability that the development firm succeeds
is z(m)dt. Clearly, development saving is risky. To simplify, it issasned that households cross-insure
their savings in individual development firms, thereby ctetgly eliminating risk. The law of motion
for shares in production firms isY = (1 — qdt)n+ z(m)dt. qdt parameterizes the probability that the
variation produced by a specific production firm becomes lebsoi.e. that a shut down shock occurs

with probability gdt. The decisions of a rational household satisfies:

V(k,n)= max u(c)dt+ EV(K,n) (12)

1+ pdt
sm
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st c =y—s—m
K = (1-&dt)k+sdt

n = (1—qdt)n+z(m)dt.

Differentiating the value function and using the first ordenditions result in the following characteri-

zation of optimal consumption and development saving:

A-1r = ptro-LOeesc (13a)

e
(1-vZ(mm = p+q—%&/c+ ";Z(r(nr;’)

Ery/m. (13b)

Those relations form a no-arbitrage relation between thens from capital and development saving.

4.1.2 Steady State

If the economy is in steady state, the change in consumptidrdavelopment saving is zero, i@=0,
andm = 0. Further, the household’s holdings of capital and ownaretdoes not change. From the

laws of motionk’ = k — s= dk andn’ = n — z(m) = gn. Therefore in steady state:

r = Fl)%f (14a)
n o= % (14b)
skk) = ok (14c)
zlm) = gn (14d)
c = y-—0k—bgy(gn). (14e)

Due to the assumption that households are fully insurecldpment saving is non-stochastic. Com-
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bining (14a) and (14b) gives a steady state no-arbitragditon:

r
T (15)

+
+

©
o)

mT=

©
[o4]

The interpretation is straightforward. If the shut dowreimdity,q, is high relative to the depreciation
rate,d, the profit rate must be higher to provide households withrtige to save in developmerz(m) is
the marginal “development productivity”. The marginal bofssaving in development is inversely related
to marginal productivity, and a high relative marginal depenent cost naturally makes households

demand a higher pay off, i.e. a higher profit rate, for savindévelopment instead of real capital.

4.1.3 Aggregation

Capital saving may differ among different households, tistlinear in capital wealth. Aggregating over

every household’s capital saving, given by (14c), implies:

vl
I
o
x|

(16)

The model is most easily solved by assuming thetin the interval0,1). If o € (0,1) the probabil-
ity to succeed in developing a new variations is at lest pabstit not only, dependent on the development
efforts in other developing firms.

Replacingrt by use of (7¢) and replacing(m) by use of the cost function in (9b), condition (14b)

defines a unique optimum for development saving:

m(c,N,r,wh,2) = 2

B  O\& 1Tla 11y %5
B W ETT

The most important property of household development gagithat it depends only on aggregate, non-

household specific, quantities. Therefore aggregate dgwvetnt saving is distributed uniformly over the
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population, and household and average development savidgritical
Given household saving in development firms, every housé&hsteady state wealth in shares can
be computed by use of relation (14d). Efficient developmemdiminimize costs. Using the inverse of

the cost function in (9b), and noting that = m, nis solved for as:

_Z
g

r

R

Itis immediately clear that households’ share holdimysnly depend on aggregate quantities and there-
fore, every household has the same amount of wealth in shBingsis of course a logical consequence
of the previous result that every household's developmaving is equalized. Using tha= n and

solving fornyields:

217 [apoB(1—1)C [yv[1—y]*Y ’
ﬁ(év r,Wh,Z) = |:_:| |:_:| |: :| . (19)
q pP+q r Wh
Inserting the average households’ share holdinggiven by (19), into the expression for househaii
average development saving, given by (17), reduces avemagdopment saving significantly:
oy 99B(1—T)T
mc) = ——. 20
©==""5 (20)
The market clearing conditions, i.e (10a), (10b) and (1Pg)yides the basic relations necessary to
solve fort, k andw,. The remaining endogenous variables can be solved or @iedn The steady
state interest rateis pinned down by (14a), and the wage rate for low-skill weskie then given by the

capital market clearing condition in (10d). Average cdptving,S, is eliminated by (16), and average

With decreasing individual returns to development investyo < 1, efficiency requires uniform investments. This result
parallels the inequality growth result that a necessarylitimm for inequality to affect growth, via human capitaV@stments,
is that capital markets are imperfect Aghion and Howitt @9%\ghion et al. (1999). Capital on the other hand is not ecibj
to individual decreasing returns, and the distributionagital does not affect efficiency.
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development savingn, is eliminated by (20). The resulting system of three equstis:

(1-a)[(1-B)c+8k] —(1-@w = O (21a)
(P+a)ewh— (1-y)goB(l-T)t = O (21b)
[a(p+a)(1-PB)+ygoB(1—1)]c+ (p+a)(ad—r)k = 0. (21c)

Solving this system is straightforward. To simplify the aidn, letA be defined as:

A = rp(1-B)(p+09) +ayoBd(l-T1)>0. (22)

The solution to the system is

F - Fi_irf (23a)
W o= (1)@ 2] (23b)
Wh = qu(l—Z)(r—aé)lc—p(plviaa (23c)

_ 9oB(l-y)A-T1)(r—ad)1-¢
w = (1—a) . (23e)

wherew = w,/w; denotes the relative wage of high-skill workers, compacelbw-skill workers. The

skill premium is defined as .

4.2 Comparative Statics

The main concern of this paper is the return to skill. Sinesstieady state equilibrium conditions provide

analytically traceable expressions for all endogenoumblas, the skill premium is easily investigated.
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To investigate what determines the skill premiunwlis differentiated with respect to the key parameters

of the model.

Skill Composition The standard increased factor supply—decreased factwn rieigic holds for both
kinds of labor, as seen by the negative derivative of imith respect to the fraction of high-skill house-

holds, i.e.@:

dinw -1
= < 0. 24a
do P(1-9) (242)

Hence, increasing the relative supply of high-skill houdés decreases the skill premium.

Preference for Variety The impact of preference for variety on the skill premiumésctibed by the

derivative of I with respect t@3. After some algebra:

dnw  (p+d)(p+0q)
g Bl-1A

> 0. (24b)

Increasing3 makes households more inclined to spread out consumptioa evenly over all varia-
tions given any fixed set of prices, implying greater marl@ter for the producer of any variation. On
the one hand, it follows from (8b) that greater preferencevdriety decreases the per firm demand for
low-skill labor as the supply of each firm decreases.

On the other hand, it is clear from (7c¢) that stronger prefegefor variety increases the value of a
firm producing a variation, which in turn increases the inives to develop new variations. Naturally
greater incentives to develop new variations translatesimereasing demand for high-skill workers; see
(14d). Therefore, in the short run, before the number prodiudirms adjusts, increasing the preference
for variety increases the skill premium.

In the long run the number of production firms and developrfiemss, n andm, changes, thereby al-
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tering the demand for high-skill and low-skill labor. As sd®y the comparative statics and the reasoning
above, it is clear that in the short run as well as the long ngnelased preference for variety increases

the skill premium.

Taxation Increasing the tax rate on income from capital and ownereshare. increasing, has an

ambiguous effect on the skill premium.

dinw ad n 2qyodB 1

dt  p+d[l-a(l-1)] A 1-1

(24c)

The sign is ambiguous and the effect is non-linear. Itis ¢asge, inspecting (22), thatis bounded
and strictly positive as — 1. This implies that for large distortions the derivativénifinitely negative. It
follows that if T is sufficiently close to unity, improving the financial markecreases the skill premium.
Hence improvingsufficientlydistorted financial markets increase the skill premium.

It is a bit surprising that the result is ambiguous. The hsgltklabor market clearing condition in
(10b) implies that the wage rate for high-skill workers isgortional to the average saving in develop-
ment firms. Saving in development firms is in turn proportldoaone minus the tax rate, i.e.-t, as
seen by the steady state expressiormiatated in (20). However, by the same expression, it is chedr t
average development saving is proportional to averageuoapizon spendingg. Increasing the tax rate
on financial income increases average consumption, aneffént on development saving is therefore
ambiguous, as is the effect on the wage rate of high-skilker:.

The wage rate of low-skill workers clearly decreases asahedte increases. Increasing the tax rate
increases the steady state interest rate, and that lonemsabe rate of low-skill workers, as seen by
(23b). This is a equilibrium result. Capital is the numergjood and the wage rate of low-skill workers
falls out, clearing the market for new capital. As its prisdiked, the wage rate of low-skill workers

must adjust to clear the market.
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Clearly it is difficult to predict a priori, whether financialarket distortions increase or decrease the
skill premium. However, excluding capital from the modetlgis unambiguous results. Letting— 0
andy— 0 renders capital redundant in the development and praguptocesses. The derivative reduces

to:

Q
=
€
|
[uy
N
o

dt 1T . (24d)
a—0

y—0

Shut Down Intensity The expected lifetime of a variation of the consumption gsotl/q. Decreas-
ing the expected lifetime of variations of the consumpti@ody i.e. increasingj, increases the skill

premium:

dinw  p(1-B)(p+9)
dg q(l-1)A

(24e)

On the one hand, decreasing the expected life of variatibtiseoconsumption good decreases in-
centives to develop new variations in the short run as fifetprofits decrease. On the other hand, in the
long run shorter life spans decrease the number of varmtwailable, and thereby increase the profit
rate of each producer, increasing the incentives to savevieldpment firms.

In steady state, increasing the shut down intengjtynplies increasing average development saving
over average consumption, see (20). This shift in favor géigment saving increases the demand for
high-skill workers, which increases the steady state watge Shorter product cycles therefore raise the

skill premium.
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Development Externalities If development generates strong externalities, oecloser to zero, the

skill premium is smaller:

dnw  (1-B)(p+d)(p+d+0Q)
= — > 0. (24f)

A smallerc decreases every households marginal benefit from devetdmaeing, since the house-
holds are uncoordinated and fail to internalize their pasiéxternal effect on every other household. A
lower marginal benefit decreases the incentives to save &yding development firms, thereby decreas-
ing the demand for high-skill workers. In the end, the wagde od high-skill workers must decrease to

maintain full employment.

5 Conclusions

The model presented in this paper puts forward the idea thag-skill workers are mainly used in
developinggoods and low-skill workers mainly are usedgroducingexisting goods, various market
imperfections can alter the skill premium.

All actions by agents in the model are based on rational mizaition of lifetime utility and profits
in a general equilibrium setting. However to simplify, oslgady state results are considered. Therefore
all results pertain to the long run.

The model assumes perfectly competitive labor marketstrardby departs from the existing branch
of literature investigating the effect of labor market imfpetions on the wage rate. Capital market

distortions are also introduced. The paper’s main resudts a

e Greater preference for variety in consumption increaseskil premium.
e Shorter product cycles increase the skill premium.
e Financial market distortions, such as taxes, changes th@mmium.
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e Positive externalities among firms developing new goodsadse the skill premium.

In the short run, preference for variety translates intokaigpower for firms, increasing profits but
reducing supply. Reduced supply reduces the demand fougtiod workers, i.e. low-skill workers.
Higher profits stimulates development of new variations aisumption good, thereby increasing the
demand for development workers, i.e. high-skill workersowdver since the supply of low-skill and
high-skill workers is fixed, the decreased demand for loW-slorkers translates into a lower wage rate,
and the increased demand for high-skill workers transiatesa higher wage rate for high-skill workers.

Shorter product cycles, all else equal, reduces the priifiyabf developing new variations. In the
long run however, the number of variations decrease, buhtitane share spent on development relative
consumption increases, thereby increasing the skill premi The model thereby points out shorter
product cycles to be a potential explanation for the indrngadispersion in wages during the last 30
years.

The result for taxation on non-labor income, is ambiguousa model without capital, a non-labor
tax decreases the skill premium. With capital, a necessangiton for a non-labor tax to decrease
the skill premium is that the initial tax is sufficiently higi his is a weak prediction, but nevertheless
the model hints that there is a connection between finanwséitutions and the skill premium, pointing
towards financial liberalization as a possible explanatibthe changes in the skill premium during the
1980s.

If the probability to succeed in developing a new variati@pend not only on the effort by the own
firm but also on the effort of other firms, then there are pasigixternal effects among development firms.
Positive externalities among development firms provideritiges to free ride. Free riding decreases
saving in development firms, which in turn decrease both #meathd for high-skill workers and the skill
premium.

The model presented in this can easily be extended on thesholdgsside in order to model, for
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example, distorted financial markets and different houskebbaracteristics, such as risk aversion or

different degrees of precautionary saving. The modelgefoeg, is rich in future research prospects.

Appendices

A Record of Notation

In general, any variable with an overbar represents an geetnzsually with respect to households or
households supplying either high-skill or low-skill labaris used to index a specific firm producing a
variation of the consumption good whijds used to index a specific development firm. A complete list

of the symbols used in the paper is presented in Table 1.

B Demand for Variations

The aim of this section is to derive the demand function fatheeariation of the consumption good,
given a certain degree of preference for variety. Preferémcvariety is modeled as in Dixit and Stiglitz

(1977). By consumingiL different variations of the consumption good, househollityuts:

nL

(i

For 3 € (0,1), consuming an extra unit of any of the variation decreasestarginal utility of yet an
extra unit of the same variation, and therefore consumefepto increase consumption of all variations.
Only if prices differ, will a single households consume eli#int quantities of the different variations.

Given a fixed consumption budgeta utility maximizing household must act as if solving theiop
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Symbol

Range

Table 1: List of Symbols

Interpretation

=N
< —

"0V QATOOoTDTASSIILC M AIAIT<DOUOOCTIT®Y 99

c

0,1)

SPP

CEEEE
=

PIPPIODD

—~
o

=
~—

VS PV D

K=
=

PRAPFIIODD

Capital's “weight” in production (Cobb-Douglas).
High-skill workers’ productivity.

Low-skill workers’ productivity.

Preference for variety.

Cost function for production firms.

Cost function for development firms.

An arbitrary household’s consumption spending.
Aggregate consumption spending.

Depreciation rate of capital.

Abbreviation, defined in (22).

Capital’s “weight” in development (Cobb-Douglas).
High-skill labor used by an arbitrary development firm.
An arbitrary household’s capital holding.

Capital used by an arbitrary development firm.
Aggregate capital used producing capital.

Number, i.e. the measure, of households.

Aggregate low-skill labor used producing capital.

An arbitrary household’s investment in development.
An arbitrary household’s holding of development shares.
Fraction of households supplying high-skill labor.

An arbitrary consumptin firm’s profit rate.

Price of an arbitrary variation.

Auxiliary price index.

Poisson intensity at which variations become obsolete.
Households’ discount rate.

Interest rate.

1 - o: Free riding possibilities in developing.

An arbitrary household’s savings.

Tax rate on non-labor income.

Instantaneous utility function.

Auxiliary utility function (w.r.t. variations).

Lifetime utility.

The skill premiumw, /.

Wage rate for households supplying high-skill labor.
Wage rate for households supplying low-skill labor.
Quantity of an arbitrary variation.

An arbitrary household’s income rate.

Development intensity of an arbitrary development firm.
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mization problem:
1-p] T
V()= max X

nL
st. Zl piX;i = C.
i=
Let pu denote the Lagrangian multiplier due to the budget comgtraihe first order conditions are:

B
1-B

nL
&‘B[ x Pl +pup = 0 Vi (25a)
k=1
nL
Y pox—c = 0. (25D)
k=1

The relative demand of any two variations is easily derivgdiitvision of equation (25a) for two
distincti’s. Using the resulting expression to eliminagan (25b) and solving fox;, results in a demand

function for anyx; (i is arbitrary):

c

Xi fd R
PP
nL %

p = P -
2P

Substituting back into the utility function and simplifgrgives:

V(R) = cprP.

The last three relations verify expressions (3a) — (3c).
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C Supply of Variations

Consider the producer of thth variation of the consumption good. The problem of the firamager is
to maximize the instantaneous profit rate. In doing so thegmamust obey the first order conditions of

the optimization problem:

= max XPi—bc(X) (26a)
Xi, Pi
C
PP
be(x) = bexi. (26¢)

Naturally managers must choose a price quantity pair onghgadd curve, given by (26b). The demand
curve was derived in Appendix B. The only difference is thatrgling by a single household, has
been replaced by aggregate spend@gybtained by horizontal summation over all households.

By (26c) managers are constrained by the constant returcale sechnology defined by the sec-
ond constrain in problem (6). For a simpler expositﬁgris used to denote marginal production cost,

accordingly defined as:

v |(2) - (2) ]

As in Dixit and Stiglitz (1977), it is assumed that managersrtmok the impact of changing their own
price on the indexp,"defined by (3c). This is only perfectly rational if there is iafinite number of
competing firms. Solving the problem above by inserting th&t éunction into the objective function,

and usingu to denote the Lagrangian multiplier due to the demand cainsirthe first order conditions
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are:

ptbetpn = 0 (282)
1C_-if
C
B P

The output price of théth firm is easily solved for by direct insertion of (28a) an@¢Rinto (28b) to

eliminatex; andp. The result is a pricing rule with a constant mark up over nmaig-ost:

be
1-p

pi = (29a)

Clearly if there is no preference for variety, i.B.= 0, the market becomes perfectly competitive and
price equals marginal cost. In order to determine the giyastipplied by each produce, pil/Bﬁ must

be computed. As is clear from the pricing rule in (29a), aticarcers set the same price, since they all
have the same technology. The price index, defined in (3d)ces to:

1
p = ﬁL[l_B] . (29b)

Given the price index and the demand curve, (28c), the sugd@npy firm, indexed by, is:

X = (29c)

Insertingp;, P andx; into the profit function defined in (26a) and simplifying give

BC
nL’

(29d)
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After replacingC with TL andby by (27), relations (29a) — (29d) verify (7a) — (7¢).
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