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Abstract

This paper analyses the effects of trade liberalization in an economy with an informal
sector and significant informal employment, defined as employment which does not abide
with labor market regulations, including minimum wage and social security laws. Foreign
trade reforms subject domestic firms to increased foreign competition, leading them to
seek ways to cut back production costs, most notably labor costs. Cutting labor costs
can be accomplished in one of three ways, including laying off workers (who subsequently
look for employment in the informal sector) and possibly replacing them with part time
workers; cutting down or eliminating worker benefits, putting the workers in informally
employed status; or establishing subcontracting relationships with smaller scale firms
which already employ workers informally. In this paper, we concentrate on the first
effect. The effects of trade liberalization are examined in the context of a dynamic general
equilibrium model of a small open economy with three sectors including an informal sector,
a formal sector, an agricultural sector, and a segmented labor market. Particularly, at the
steady-state utilizing comparative statics, we find that lowering the import tariff rates,
or protection measures to the export sector (under trade liberalization reforms) increase
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the size of informal employment, with a fall in the wages of the informally employed.
Increased exposure to foreign competition, or in other words, bringing the price of the
traded goods closer to world prices, lead the formal sector firms seek ways to cut labor
costs, which lowers the demand for skilled as well as unskilled labor in the formal sector
(and possibly replaced with capital).

JEL Classification: C61, F43, 017, O41

Keywords: Trade liberalization, segmented labor markets, informal employ-
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1 Introduction

With the implementation of structural adjustment programs in developing countries during
the 1980’s and and early 1990’s, a vast body of research on economic transformation in these
countries has emerged. This literature has particularly focused on the transformation and
changes in the labor markets, including flexibility issues and the employment effects of such
programs. One principal argument set forth by this literature is that export-oriented growth
strategy as part of structural adjustment programs has created a potential for increasing
employment. At the heart of this argument is the comparative advantage theory. With
increased degree of trade liberalization and export volume, it is expected that labor demand
would increase due to labor intensity of production in developing countries (Krueger, 1983).
However following the 1980’s in Turkey, despite the increases in export volume and significant
falls in real wages, the rate of increase in employment has remained below that occured during
the period of import-substitution industrialization strategy (Ansal et al., 2000). One possible
explanation as to why expected increases in employment have not materialized in response to
increases in degree of trade liberalization is provided by rigidities in labor markets. However,
one can say that developing country experiences and empirical studies do not support this
view (Amsden and Hoeven, 1996; Boratav et al., 1996). Onaran (2003) has studied the effects
of foreign trade on employment in Turkey in an empirical study, however, what is implied
by employment is formal employment, only. Results from this study confirm that significant
increases in the export volume following trade liberalization measures in Turkey after the
1980’s have not led to equally significant increases in labor demand and employment.

In this study, we examine the relationship between the changes in degree of trade liberal-
ization and employment, considering both formal and informal employment types. Goldberg

and Pavcnik (2003) argue that foreign trade reforms expose establishments in the formal



sector to increased foreign competition, and thus leading them to seek ways to cut back
production costs, most notably labor costs. Cutting labor costs can be accomplished in one
of three ways: the establishment can lay off workers, and those without a job can look for
employment in the informal sector with lower pay. Secondly, the establishment may cut down
or eliminate worker benefits, putting the workers in informally employed status. Lastly, in
order to cut labor costs, the firm may establish subcontracting relationships with smaller
scale firms which already employ workers informally. In the present study, we focus on the
first effect described above.

Turkish Statistical Institute (TURKSTAT') defines informal employment in Turkey as em-
ployment not covered by any social security institution. Accordingly, in 2006, 48.5 percent
of all employment in Turkey was informal, 49 percent of which was in agriculture, and the
remaining 51 percent in non-agricultural sectors. Furthermore, 34 percent of all employed in
non-agricultural sectors were informal. Figure 1 shows the progression of informal employ-
ment in non-agricultural sectors over the last 20 years. Figure 2, on the other hand, depicts
that the share of non-agricultural informal employment in total informal employment has
risen considerably over the last two decades when trade liberalization policies have been in
effect: it has risen from 25 percent in 1988 to 51 percent in 2006. One important implication
from these figures is that with the fall in employment in agriculture, informal non-agricultural
employment has started rising over the years. That is, with the shift of labor from agricul-
tural sector to non-agricultural sectors, the shift has mainly concentrated towards informal
employment, rather than formal employment. What’s more, we also observe a shift within the
non-agricultural sectors from formal towards informal employment in the last two decades.

The purpose of this study is to analyze the effects of various policies, including trade
liberalization policies, on output, wages and employment in a dynamic general equilibrium
model of a small open economy with three sectors including an informal sector, a formal sector,
an agricultural sector, and a segmented labor market. Section 2 develops the theoretical model
framework, introducing the labor market structure, the production sectors, and the behavior
of households. Competitive equilibrium is defined and characterized in this section, steady
state and transition path equilibria are also solved for. Section 3 presents the comparative
statics analysis of various policy changes, including increased degree of trade liberalization —
reduction in tariffs, and protection rates—, changes in minimum wage, and changes in exchange
rate. Section 4 summarizes the main findings of the paper, introduces further study, and

concludes.
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2 The framework of the theoretical model

In the theoretical model, we examine a small open economy with three production sectors.
The production sectors included in the model economy are the agricultural sector, the in-
formal sector and the formal sector. The primary objective in constructing the theoretical
model is to analyze the linkages between the formal and informal sectors as capital accu-
mulates and as the economy grows through time. The linkages between these two sectors
materialize through the workings of the labor market. The secondary objective is to observe
the changes in the production sectors as the economy exposes its markets to increased foreign
competition, through cutting tariffs and/or reducing subsidies.

In the model economy, in addition to three production sectors, there are three economic
agents: the producer, the household and the government. The production takes place using
four production factors: capital, skilled labor, unskilled labor, and land. The household owns
all production factors, and generates income from renting them. The formal sector utilizes
capital, unskilled labor and skilled labor in production, and produces a traded good which is
both an investment and a consumption good. The informal sector uses capital and unskilled
labor in production, and produces a non-traded consumption good. The agricultural sector
rents land and hires unskilled labor in production, and produces a traded pure consumption
good. Although foreign trade of goods are allowed in the model, there is no international
mobility in labor and capital. Within the economy, capital is perfectly mobile across all
sectors, while the labor market is segmented. Land can be rented in and out only within
the agricultural sector. Finally, the government only serves to collect taxes and tariffs, and

distribute subsidies and transfers, and has no consumption and investment behavior.

2.1 Labor market structure

One important feature of the theoretical model is that the labor market is segmented. The
literature on segmented labor markets has gained momentum especially with Mazumdar
(1983), and subsequently has focused on the formal versus informal labor markets analysis.
In the present study, in modelling the labor markets, we follow the structure introduced
in Agenor and Aizenman (1999). In the model, two types of labor are defined: skilled
and unskilled. Skilled labor is employed only in the formal sector, while unskilled labor is
employed in all production sectors. In segmented labor markets, there arise distinct wages.

The wage of the unskilled labor employed in informal and agricultural sectors is determined



in a fully competitive labor market (i.e. an informal labor market), and is fully flexible. On
the other hand, the unskilled labor employed in the formal sector is paid a legally determined
minimum wage. Lastly, the skilled labor employed in the formal sector earns an efficiency
wage above the equilibrium wage. Once the formal sector decides on how much unskilled
and skilled labor to hire, any labor that is not hired by the formal sector is absorbed by
the informal labor market (to be employed in the informal and agricultural sectors). As a
conseqence, there appears no unemployment in the model. Since any skilled labor that is
not hired in the formal sector can also be seeking employment in the informal labor market,

there may well emerge an inefficent allocation of labor.

2.2 Production sectors

As mentioned before, production takes place in three sectors. Producers in all three sectors
have a similar motive: minimize costs and maximize profits. They all face a constant returns

to scale, Cobb-Douglas-type production technology.

2.2.1 Formal sector

Production in the formal sector follows a Cobb-Douglas production technology:
Yp = Bp(eLo)™ L) K}

where Yy is the formal sector production volume, L is the formal sector skilled labor use,
L,, r is the formal sector unskilled labor use, K is the formal sector capital use, ¢ is the skilled
worker effort coefficent, and Bp > 0 is a constant. Here, 01, 02,03 € (0,1) and §; +d2+3d3 = 1.

Skilled worker effort The skilled worker effort analysis in this study coincides with that
in Agenor and Aizenman (1999). Skilled labor has a preference between showing an effort of
¢ and working (earning a wage of w), and not working (i.e. showing an effort of only 1 — ¢),

summarized by the utility function u(w,¢) :

u(w,e) = Infw’(1—¢)t]

0 < <1

Assume that with probability 0<¢ < 1, a skilled worker employed in the formal sector is
caught shirking on the job. If the worker is caught shirking on the job with probability ¢,



then the worker will be fired from the formal sector job paying ws, and will be compelled to
look for a job in the informal labor market with wage wy. Accordingly, the total expected
utility that the worker gains by showing effort ¢ and earning a wage of ws; must be at least
as much as the total expected utility gained by not showing any effort and shirking on the
job (e =0):

YInws + (1 —v)In(l —¢) > ¢pylnwr + (1 — ¢)yInws

In equilibrium, the worker is indifferent between showing or not showing any effort:

YInhws+ (1 —7)In(l —¢) = ¢pylnwr + (1 — ¢)ylnws

(1-e)™7 = <Z—i>¢7

B
521(%) ,ﬁ:%>o (1)

This equation indicates that the effort that skilled worker shows in equilibrium increases with

which implies that

or,

formal sector skilled worker wage, and decreases with informal labor market wage.

Formal sector analysis Representative producer in the formal sector chooses the alloca-
tion of capital and skilled and unskilled labor amounts, along with the wages to be paid to
the skilled worker that minimize total costs. As previously shown, skilled labor wage depends
on the skilled worker effort, while the wage of unskilled labor, minimum wage @,,, and the
unit cost of capital or the interest rate r are taken as given by the producer. Accordingly,
the cost minimization problem of the formal sector producer is given by

min wsls + Wy Ly r+rKp
ws,Ls, Ly, 7, KF

s.t. Bp(eLs) ' L2, K% > Yr
L, LyrKp > 0

where

()
e=1-—(—
Ws



From the minimization problem above, we obtain

01

Wy

L, = (5—2)(w—8)Lu,F (2)

Kr = ()L 3)

Yoo o= (tp) 8
8

I (5)

That is, in equilibrium, effort € is a constant, and is a function of the probability of getting
caught when shirking, and ~ (share of utility gained by working and earning a wage). Using
(2), (3) and (5), we have the following factor demand functions:

0 0 O g, W\
W= YeBR (/148 () T (6)
LE = YRBR 81+ 5O (G o 2y @
[('}k7 — YFBFI(B/l+B)_(Sl(g_;)_él(%)1_63(%)_61(%)1_63 (8)

The resulting minimum total cost of the formal sector firm is found as
TCr = wslg+wulyp+rKp

01
Ve [ws(lﬁJr 5)} 0203

Here, Bp = 5;6155 02 (5§63, Under perfect competition in goods markets,

pr = MCFp
OTCr
MCpr = —(9YF

Then, it must be that
)
1 1
pF = |:—WS( B+ ﬁ):| CD?L2T63

in equilibrium. Unit price pr in formal sector is defined as
pr =pp BE(1+7F)

where p%v is the world price of the product, F is the exchange rate, and 7 represents the
subsidies to the formal (export) sector.



2.2.2 Informal sector

Using a constant returns to scale-Cobb-Douglas technology, the informal sector firm produces
output Y7,
Vi = Byl KL

where L,, 1 is the informal sector unskilled labor use, K7 is the informal sector capital use,
0<n < 1, and By > 0 is a constant. Perfectly competitive, cost-minimizing informal sector

firm has the indirect cost of

TC; = w]LZ,[ + 7“K—;<

_ n,.1-n
= Yjw;r

Under perfect competition in product markets, profit maximization condition is

pr = MCq
oTCy
MC; = Y,

pr is the unit price of the informal sector product. Then,

2.2.3 Agricultural sector

Agricultural sector uses technology
Ya = Ba(Lya) KT

where Y} is the agricultural output, L, 4 is the unskilled labor use in agriculture, K4 is the
capital use in agriculture, 7" is the fixed land factor, B4 > 0 is a constant, and a1 +as+as =1
with ag, g, a3 € (0,1). Since land is a fixed factor, returns to scale in labor and capital in
agriculture are diminishing. As in the informal sector, agricultural sector employes labor at

flexible wage wy.Optimal agricultural output under cost minimization is found to be

ajtag e a
1 o a1 2l Qg =2
Vi= B, ()™ EHST



Given that the unit world price of the agricultral product is pﬂ/, the domestic price is pgy =
pWE(1+74), where 74 is the import tariff rate. Indirect agricultural profits (or, land rents)

are

Iy, = paYi-— [wIL;},A + K]
= paY} —paa1Y}i —pacsY}
= pAYX(l—al *042)

ajtag « «
1/as ~a 0p 2L (g, =2
= pABA Dby ? (_

a3 (— )3Ty
)5 () Ty
_
= p114/a3w1 %0y T

1 a2 a3

Here, By = aj “'a;, “ a5 ** is assumed. From now on, for simplicity, agricultural land factor

is normalized to 1, T'= 1.

2.3 Household behavior

There is a representative household who consumes and realized expenditures on all three types
of goods: an agricultural good, a formally produced good, and an informally produced good.
The representative household has a two-stage consumption choice problem: intertemporally,
the representative household decides how much to save and how much to spend on total
consumption, and within each period she chooses how to allocate total spending among
three different consumption items. The instantaneous composite consumption function of

the representative household is given as
d = Bcc;‘,1 ng 0?3

where cp is the consumption of formally produced good, c4 is the consumption of agricultural
good, and ¢y is the consumption of informal good. Here, A\; + Ao + A3 = 1, A1, A2, A3 € (0, 1),
and B, > 0 is a constant. Then, in every period, the representative household minimizes

total expenditures to choose (cp, ¢y, ca) such that she solves the problem

min ppcp +paca + prer

)\1 )\2 >\3 /
s.t. Becp e > ¢

cr,ca,c; > 0

10



Udner the assumption that B. = )\;M}\; A2 )\g)‘?’, the minimum total expenditures in every
period are
E :pé}pfp?scl

Representative household demand for each type of good can be found to be

OE _ E
cF = = Appt T IpRppid = M — 9)
PF F
OE Ao de—1 s s E
cC = — =)\ In2 3¢ = Xg— 10
A g = 2PEPLT P 2 (10)
aE A1 Ao A3—1 7/ E
= _— = A 1 2 3 - A 11
Cr B 3PpPAP” C SpI ( )

Intertemporally, the representative household wishes to maximize the present value of dis-

counted intertemporal utility, U, as given by the function

[e®— =1 _,
[

subject to the intertemporal budget constraint, the transversality constraint, non-negativity

and initial asset value constraints:

stoa(t) = Q) +rt)a(t)+Y(t) —E(t)
lim h a(t)v(t) =0
t—o0 =0

dit) > 0
a(0) < ag

In the intertemporal budget constraint, a represents per capita assets, @ the accumulated
assets; () represents income from all types of labor, ra is the return on assets owned, Y is
transfers from government, E is total expenditures on consumption, p > 0 is a constant de-
noring the rate of time preference, and finally % is the elasticity of intertemporal substitution.
Solution to the intertemporal problem of the representative household implies the Ramsey

rule for optimal saving:

¢(t)

1 pr(t) A
dt) 6

pa(t) _\ p1(t)
prt)  palt)  Cpi(t)

r(t) —p—A (12)

11



Since the prices of goods subject to international trade are taken as given (are constants

unless otherwise stated), zi—gg = f) ‘:Eg = 0, then

Y L[ i
o A Ty

(13)

Accordingly, the evolution (or, the growth) of the representative household’s composite con-
sumption mainly depends on the interest rate, the rate of time preference, and the rate of

change in price of home-good (the informal sector good).

2.4 Competitive Equilibrium

Definition. A competitive equilibrium for this economy is a list of sequences of output
prices, consumption levels, wage rates, capital and land rental rates, and production plans
for each of the sectors, such that
(i) given output and factor prices, the representative household maximizes the present
value of her discounted intertemporal utility;
ii) given output and factor prices, representative firms in each sector maximize profits;
iii) market clears in the non-tradeable (informal) goods market;
iv) capital market clears;

A%

) Walras’ Law holds;

(

(

(

(v) informal labor market clears;

(vi

(vii) no-arbitrage condition holds between capital and land assets;
(

viii) total taxes collected by the government equal total transfers plus total subsidies

paid by the government, i.e. government budget balances every period.

2.4.1 Characterization of competitive equilibrium

In equilibrium, we have stated that profit maximization occurs in formal and informal sectors

implies

MCF(UJS’(DU’T) = PF
MCr(wr,r) = pr

12



That is, at any point of eqilibrium, it must be true that

[ e

n,.1-n _
wyr =

Above, pr is exogenously given, while p; is an endogenous variable. In addition, we have

found that in equilibrium, formal sector skilled labor wages are a multiple of the flexible

informal labor wages:

Wg = oWy

Using these three equilibrium conditions, we can express

r = r(pr),

wr = w(pr).

As mentioned before, there are two types of labor in the economy: skilled and unskilled. Let’s

say that skilled labor supply is L3, and unskilled labor supply is Lj. If total economywide

labor supply is L, it must be that
L+ L; =1L

In the formal sector, skilled labor demand is

Owy
and unskilled labor demand is MO
Ld . = Ly,
Wl o,

By construction of our economy, we know that whoever is not hired in the formal sector,

either as skilled or unskilled labor, will be absorbed as unskilled labor in the informal labor

market, under wage wy. Then,

Ly =L+ Ly — Ly p = L,

Here,

u

L= L+l

oIy, OMC
_ 94, MGy

Owr Oowg

13




That is,

OMCpy. Oy  OMCyy.

Oy, Owy Owr

Lo OMCp

Y, L —
s Owg Py

or,

OIT* oMC M M
- A+ — FYF—F@ C’FYF-F8 G
Owr Oioy, Ows

Total labor demand

Y = L (16)

Ow I
Total labor supply

Similarly, capital market clearing condition is given as

_OMy | OMCry, | OMCry, g (17)

or or or ~
Capital stock

Total capital demand

Expressing both factor market clearing conditions in per capita terms, we obtain!

78Hj‘4 Jr(9MC’F Jr(9MC’F +6]\46’1
Owr Oioy, yF Owg yF Owr
oY, oMC oMC

. A + F + I

or or yF or

yr = 1 (18)

yr = k (19)

We note that labor market clearing and capital market clearing conditions are linear in both
yr and in y7. Substituting for w; and for r in (18) and (19), one can solve for functions of per

capita output yr and ys in terms of p; and k (and the relevant exogenously given variables):

yr = yr(prn, k)
yr = yr(lpr. k)

'In explicit form, one can write labor market clearing condition and capital market clearing condition,

respectively, as follows:

X
& 1/as asg

-1 _ag s(1 50—
Py "Wy T3 +52[M]51wi2 103

as 8 Yyr
+51(%)5lwglilw?r§3y1~* + Ty,

= 1
L e R
+( = nwir "y

= k

14



On the other hand, imposing market clearing in the informal goods market, i.e.,

cr = y1(pr, k)
we have
Aslpp ™t = wr(pr.k)
pppp = blenh) (20)

A3
At the same time, we know from the representative household’s intertemporal utility maxi-

mization that

. ) 1 ) )
C—,—i-)\gz2 = —|:’I“—,0—)\31£:|—i—)\gﬂ
c DI 0 DI DI
1 01\ . p

= 5(7’ —p)+ <—9 ) >\3p—j (21)

Total time-differentiating both sides of (20), we have

Asp p Y pr* e + Asptpp)® T prd As

. yr(pr,k) . Our(pr,k)
= plyl(pl7k>+pl[ 901 pr+——r k

Rearranging (22),
d pr
)\3[))\F1 [))\42 [)?30, |:_C/ + )\3

. yr(pr,k) . Our(pr,k)
= pzyz(m,kaz[ 901 Pr+ = k

or,

¢ ;
pryr(pr, k) [—, + )\3ﬂ]
c pr

. yr(pr,k) . Ovr(pr, k)
= plyl(pl7k>+pl[ 901 pr+——r k

Using (21) and rearranging, this becomes

pryr(pr, k) B(r —)+ <9%01> Ai‘%]

. yr(pr,k) . Our(pr, k)
= pzyz(m,kaz[ 901 Pr+ = k

15



which yields us an expression for the time derivative of py :

pr 2B s — 2Ly, (pr, K)r(pr) — p)

vi(pr k) (%) As — [yl(pl, k) + pr2ert)

pr= (23)

The last step in characterization involves deriving the k equation in terms of py, k and the

other relevant exogenous variables and parameters of the model. The intertemporal budget

16



constraint of the representative household can be expressed as®

. 1 1 1 1
k= —Qpr, k) +r(pr)k + —n(pr) + —Y(pr,k) — —E(p1, k)
PFr pPr PF pPr

= filpr, k) (24)

2This function for capital per capita accumulation is derived from the representative household’s intertem-

poral budget constraint. Assuming that capital markets are closed to international flows, we can say that

total per capita assets are composed of capital holdings and land holdings as follows:
a = prk + prT
Then,
a = prk +prT
Plugging this in the representative household’s intertemporal budget constraint,
pkk—l-]')TT: Q+T(pkk+pTT)+T—E
or,
. 1 .
k= E[Q+T(pkk+pT)+T—pT—E]

where T' = 1. Under the assumption that there are constant returns to scale in all production processes, it has
to be the case that,

I

pr pr

which is also the equilibrium indifference condition (or, the arbitrage condition) for the household. This

T =

condition assures that the household is indifferent in terms of the returns to land and the returns to capital
in equilibrium. Accordingly, the household’s intertemporal budget constarint can be re-expressed as the

economy’s resource constraint:

E o= i[ﬂ+rpkk+w+T—E]
Pk

b= S04kt —m+—T-—LE
Pk Pk Pk Pk

Here, the price of capital py is in fact the price of the formal good, then
Pk = DPF

can be replaced in the equation above.

17



where

Qpr. k) = [owr(pr) —wr(pr)] x mginyF(puk)

oMC
+wy —wi(pr)] X R E e (pr, k) + wi(pr)

o _e _asy
w(pr) = Py Cwr(pr) s r(pr) o
A &
Y(pr k) = )\_HM_M(M) X[TA_TFP_A]
3 paA PF
E(pr. k) = p_,y,;zl,@

Finally, replacing for (24) in (23), the resulting differential equation for p; solely in terms of
(p1,k) can be obtained:

pr = fa(pr, k) (25)
The reduced system of two differential equations (24) and (25) together with an intial
condition for capital per capita, kg, and the transversality condition characterize the dynamic
competitive equilibria.
2.4.2 Steady state analysis

In the long run (steady state) equilibrium of the model economy, it must be true that

E =0
d =0
pr = 0

that is, all endogenous variables are constant. Accordingly, at the steady state equilibrium,
eqution (13) implies

T'ss = P

where 75 is the steady state value of the capital rental rate. Under the steady state condition,
the informal labor market wage and the price of informal sector good at the steady state

become
1/8,
Pr

o 26
(w7) 501 +5)%_1G)22/61,053/51 2

18



91 —n(51+93) 3’71-
P o1 Prp

(pl)ss = (27)

8o
81+ 8)5 el
This allows us to rewrite the labor market and capital market clearing conditions at the
steady state as follows:

ajta _ag

8] « *\ o i_ * — 89— *
a_;(pA)l/ *(wi)ss ™ ’ +52[ﬁ(1 +B)? 1(”[)88]61“}22 lrgz(yF)ss
1+B.s B S1—1-02.. 11—
+ 15 w* s8 ! wu2r ; 88 + ;73 ss g
( 5 ) 1[1+B( 1)ss] (Yp)ss +n(wy) (YT )ss
=1 (Labor market clearing)
o a1 _aptag

_ 14,
a_?,(pA)l/%(w?)ssagrss - +53[B(1+ﬁ)ﬂ 1(”])88]61‘”627'63 1(yF)ss

+(1 - )( I)ss Tss (yI)SS
= kgs (Capital market clearing)

These two factor market clearing conditions yield steady state formal and informal sector

output values (y;)ss and (y7)ss in terms of ks and given parameters of the model:

(y;’)ss - yF(kssapA7pF767wuap7 a17a27a3751752753777)
(y?)SS = yl(kssapAvaa ﬁa Wy, P, 01, 02, O3, 517 527 537 77)

Independently, we may also find the steady state agricultural output value as

a(m)
* o AJss
(yA)Ss 31?,4
1 £-1 -2 o
= O[_3pA3 wI,SSBp o3

Recall that we have obtained the economy’s resource constraint using the household’s budget

constraint as follows:
. 1 1 1 1
k= _Q(pla k) + T(pl)k + _ﬂ-(pl) + _T(plv k) - _E(plv k)
br br br PF
At the steady state with k& = 0,

1 1
_st +rsskss + — s + Tss = —E (28)
pr PF pr

19



where

QSSL = (WZ)SSLS,SS + a)uLu,F,ss + (w?)SSLu,I,SS + (w?)SSLu,A,SS
= (UW?)ssLs,ss + a)uLu,F,ss + (W?)ssLu,I,ss + (w?)SS(L - Ls,ss - Lu,F,ss - Lu,],ss)
= [(ow])ss — (W])ss|Ls,ss + [0u — (W) ss) Lu,Fss + (w])ss L

is the total income due to labor. Here, L o5, Ly Fss; Lu,1,ss and Ly a ss denote the number

of workers hired at the steady state in respective sectors. In per capita terms we can write

Qs = [(UW?)SS - (W?)ss]és,ss + [a)u - (W?)ss]eu,F,ss + (W?)ss

. OMCp

= [(ow])ss — (W])ss] X B (Yr)ss + [@u — (W])ss] X OMCr

0y,

(Yp)ss + (W7)ss

We know that (y})ss is a function of ks, then, we can represent {15 as a function of ks and
given paramaters of the model as such:

QSS - Q(k887pA7pF7/Ba(DU7p7al7 a2, (3, 517 527 53777)

On the other hand, transfers to the household, Y, is such that the government budget is

balanced, i.e. the receipts form imports taxes are equal to subsidies and transfers paid,
TAEpI/AVMA,ss = 7—FE'py)(F,ss + Yo
where My o5 and X represents the import volume and the export volume, respectively,

*
MA,SS = CAss — YAss

XF,ss = y;’,ss — CFss
Then,
T = TAED, (CA,SS - yA,ss) —TrEpp (yF,ss - CF,SS)
Under Walras’ Law, it must be true that
pA(ijl,ss - CA,SS) +pF(y}k7’,ss - CF,SS) =0

or,

YFss — CF,ss = _(CA,SS - yA,ss)
pr
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holds. Hence, transfers to household becomes
PA
Tss = (CAss — Yhes)[Ta — TP ] (29)
pPr
Additionally, rents in agricultural sector 7ss that appear in equation (28) take the form of

1/ S —C Y
(0%:1 k % a
Tss :pA (wI>35 STSS 3

At the steady state, total expenditures of the household are

A1, A Az
Ess :pFlpA2(pI,ss) 3053

We know that goods market clearing condition in the informal sector is given by

(cDss = (Y7)ss

)‘30/5517?’1 pf (pI,SS)Ag)_l = (Y])ss

pr, p
clssp?«"‘lpzz (p1788))‘3 = %

Ess _ (pl,ss>(y;>ss
A3

Ess = E(kss) (30)

I

In equation (29) above, cy4 ss appears as an unknown in the equation. In fact, we can write
CA,ss a8
E(kss)
pA
or, transfers at the steady state are now equal to

E(kss) * pA

_ TA—Tp—

DA yA,ss)[ pF]
A2 p[,ss(y;)ss * bA
= (v—F—77— - TA—TF—
()\3 pA yA,ss)[ pF]

Finally, using equations (28) and (30),

CA,ss = )\2

Tss(kss) — (>\2

(pl,ss)(yf)ss
A3
(p1,ss) ¥ y1(kss)

- > (31)

(31) can be solved for a unique kgs. Once ks is obtained, one can solve for the values of

st(kss) + pkass + Tss + Tss(kss) =

remaining endogenous variables of the model, such as the output, or the consumption levels

at the steady state.
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2.4.3 Transition path equilibria

Given the steady state values, differential equations (24) with (25), and an initial condition
for kg, we use the Time Elimination Method to solve for the transition path equilibria. The

two differential equations
Kt) = filpr(t), k)
pr(t) = fa(pr(t), k(1))

help us characterize the equilibria at any given time period t. Given the two differential

equations above, let’s assume that a differentiable policy function such as
pr = P(k)

exists. If such a policy function exists, then, the slope of the function P at any given point

can be found as

. oP(k);

pro= gk

]1 _ OP(k)

PR TS (32)

However, this slope is not defined at the steady state because of the fact that steady state
requires
pr=Fk=0

This indeterminacy problem makes it impossible to integrate backwards from the steady state.
In order to avoid this problem, we adopt the Eigenvalues-Eigenvectors Approach to Time-
Elimination Method (Mulligan and Sala-i-Martin, 1991). According to this approach, the
slope of the function P in the neighborhood of the steady state is the ratio of the coordinates
of the eigenvector corresponding to the negative eigenvalue of the Jacobian of the linearized

system of differential equations at the steady state:

; 2] k o) k
|:k(t>:| — [ % |p1,ssykss M |p1,337kss ] % [ k(t) - kss :|
p

Opr
p (t) 6fzéz;cl7k) |pI,SS7kS$ 8f28{£)117k) |p1,ssvkss I(t> - pI,SS

M
This procedure allows us to find a value for

pr = P(k) [k,
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Then, using numerical methods, we solve for the remaining values of P(k(t)) over the range
of k(t) € [k(0), kss), Vt. Having solved for these values, integrating the diffrential equation
k(t) = fi(P(k(t)), k(t)) forward with respect to time, a time path for k(¢) can be obtained.
The final step in the procedure is to return to the policy function to derive the time path for
pr(t). Having found the time paths of p; and k, now one can derive the time paths of the
remaining endogenous variables (such as wy, yr, yr) of the model.

3 Comparative Statics

In the comparative statics analysis, we examine how and in what direction certain endogenous
variable values at the steady state are affected as a response to various exogenous policy

changes.

3.1 A change in subsidy rate (7r) in formal sector

Subsidy rate in the formal sector appears in the model in the price of the formal sector good,

pr. A change in the subsidy rate produces the following effects in the equilibrium:

O(w])ss

oTp > 0
8(pl)ss

oTp >0

That is, an increase in the subsidy rate in the formal sector increases the wages of informal
labor and the price of the informal sector good. An increase in subsidies to the formal sector
will pull factors of production (labor and capital) into this sector. Particularly, if this sector
is skilled labor-intensive, increased capital use will increase the demand for skilled labor, as
well. Hence, skilled workers inefficently employed as unskilled workers in the informal labor
market will be pulled into this sector. Such changes in the informal labor market will bring
about a rise in wages in this market. With the rise in wages of unskilled workers, unit cost
of production in informal sector rises, which brings about a rise in the price of the product.

On the other hand, a fall in the subsidy rate, or an increase in degree of liberalization
creates opposite effects. A fall in 77 will bring the domestic price of the formal good closer
to the world prices, p%v. Accordingly, the producer in the formal sector will take measures to
cut marginal costs, particularly reduce the wages of the skilled worker (the producer cannot

reduce the minimum wage). In equilibrium, it will be observed that formal sector producer
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tries to substitute capital for labor, and both types of labor (skilled and unskilled) not hired
by the formal sector will move to the informal labor market (thus reducing flexible wages
there), to be hired by the informal sector and/or the agricultural sector.

3.2 A change in the import tariff (74) rate

A change in the import tariff rate will directly affect agricultural production and agricultural

profits:

* 1/&3 7%1- —22
ITy=p, “w; ®r T

A fall in this rate (thus a higher degree of trade liberalization) will bring about lower agricul-
tural prices, holding everything else constant, lower agricultural profits, which will prompt
the producer to reduce demand for factors of production, namely unskilled labor and capi-
tal. Unskilled labor released from agricultural sector will be employed in the informal sector

within the same labor market, increasing the informal sector production.

3.3 A change in the minimum wage (wy)

Minimum wage is the wage paid to the unskilled labor in the formal sector. An change in
the minimum wage creates the following general equilibrium effects in the economy:

I(w])ss
Oy <0
8(pl)ss
Oy <0

That is, an increase in the minimum wage will reduce the demand for unskilled labor in
the formal sector, holding all else constant, and the producer will try to compensate for the
fall in the unskilled labor with other factors of production. Unskilled labor released from
the formal sector will seek jobs in the informal labor market, reducing wages there. Some
of the unskilled labor released from the formal sector will be hired in the informal sector,
expanding ouptut, and reducing unit prices, py, as marginal costs decline in this sector. Our
conclusion regarding the change in the minimum wage concurs with the findings of Agenor
and Aizenman (1999).
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3.4 A change in the exchange rate (F)

Exchange rate in our model is introduced through the prices of internationally traded goods.
The general equilibrium effects of a change in the exchange rate can be best observed through

the effects on the formal sector good price. In particular,

O(w])ss

9F > 0
8(pl)ss
0B > 0

i.e. an increase in the (nominal) exchange rate (devaluation, or depreciation in domestic
currency) will lead to an increase in informal labor wages and price of the informal sector
good. An increase in the exchange rate will shift factors of production towards the traded
goods sectors. In fact, an increase in demand for skilled labor in the formal sector will
pull inefficently allocated skilled labor from the informal labor market towards formal sector
employment. This reallocation of skilled labor requires an increase in skilled labor wages,
oW},ss - Actually, with the exit of labor from the informal labor market, the informal labor
wages (w7)ss increase, which justifies the increase in skilled labor wages, with o constant.
An increase in unit labor costs will lead to a contraction in informal sector production, and
consequently, a rise in the price of the informal sector product (to match the rise in the
marginal costs). On the other hand, a fall in exchange rate, or an appreciation, would lead
to an expansion of the informal sector employment and production with general equilibrium
effects opposite to what has been described above.?

Here, we also need to mention the effect of changes in world prices. A fall in world prices
(concerning both traded goods) would have similar effects on employment and output as
an exchange rate appreaciation, expanding informal employment and informal sector, while

contracting the traded sector outputs.

4 Conclusion

The objective of this paper has been to analyze the effects of various policies including trade
liberalization policies on output, employment and wages in a dynamic general equilibrium

model of a small open economy with a large informal sector and segmented labor markets.

#Similar effects of exchange rate appreciation on informal sector (or, non-tradeable sector) employment
have been mentioned in Goldberg and Pavcnik (2003).
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Using comparative statics analysis, we show that increased degree of trade liberalization (a
reduction in tariffs, and/or reduction in industry protection rates) have the effect of raising
informal employment, and lowering informal wages. Increased informal employment will lead
to an increase in informal sector output. On the other hand, an exchange rate depreciation
has the effect of lowering informal employment and raising informal wages. Most notably,
an exchange rate appreciation would lead to an expansion of the non-tradeables sector, or
the informal sector, which employs most of the informal labor. Further study is going to
include the calibration of the model to Turkish data based on a simple aggregated Social
Accounting Matrix (SAM) derived from National Accounts, employment and consumption
statistics (Turkish Statistical Institute, TURKSTAT). With the help of the numerical solution
to the model, we will trace the evolution of the three sectors over time as capital accumulates
and the economy continues to grow towards its steady-state equilibrium. Additionally, we

will follow how capital and labor demand and use in each of the sectors change over time.
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