Technical Note of the Article

“Globalisation and the Inequality-Unemployment Teadff”

In this technical note, we successively provide:

1. The simulations showing that - u. >0 for 1< W, <W, <5, as indicated in Proposition 2.

2. Some of the simulations implemented to illustthie model’s findings (as mentioned in the
introduction of section 4).

3. The method and successive steps of the simulafithe European case (section 4).

4. The simulations that show that /ds<1 when the adjustment operates through the skill
endowment, as indicated in Appendix B.

5. The simulations that show that /ds<1 when the adjustment operates through the skill
premium, as indicated in Appendix B.



1. Simulation to verify that u, —u. >0 for 1< W, <W < 5(Proposition 2)

We simulate the difference, — ug :i;—:WE/TE —2_%_: WA, +(Jg —A4,) (calculated from
S
equation (6) in the article) for all thenstantcouples(w,,w,) such asl<w. <w, <5 and
for each value o60[0,], and the related value btalculated from equation (11) in the text.
We only display the integer values @ and W, , in-between values producing the same

profiles. In all cases, we find that > u. .
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2. lllustration of the model findings

We simulate the impact of a growing South (glolzdian) on the three types of adjustment,
i.e., the adjustments through the skill endowmettts, skill premia and the unemployment
rates.

We suppose that at time 0, (i) the size of the IS@uhil (s=0), (ii) the Northern skill premia

w. and w, are given and (iii) both Northern countries arefidt employment. We then

calculate the initial value off from equation (10) in the article, i.e.

1- £2+(1- )W _(&

1-f
PR — J =0, and the initial relative factor endowments
fF2-s?+(f-9(2-(f+9)w (W

from equation (6) in the articley; :1—m4 =0,i=E,Il.
g

Three sets of simulations are implemented, cormedipg to three possible couples of
Northern countries in terms of differences in inggy. We therefore consider three types of
countries that broadly portray the situation of W®, Continental Western Europe (CE) and
Scandinavia (Scan) in terms of inequality, i.etarms of skill premium. The initial values of

the skill premia are chosen so as to be consist#ghtthe earnings inter-decile ratios of these

three countries in the first half of the nineti®SECD): W, =4, W= 3, Wg,= 2. The

developments induced by globalisation are thenutatled by successively considering the
three sets of couple formed by these countriesntéake-by-two. Obviously, these are only
simulation exercises because (i) the North comgrisere than 2 areas, (ii) Scandinavia is
very small compared to both the US and Contineatabpe, and (iii) other factors, such as
technological change and productivity differencesween Northern countries produce key
impacts on both inequality and unemployment.

The selected exogenous variableg (w, and N ) and the (calculated) related initial relative

endowments 4, A, ) and skill intensitiesi andh, ) are depicted in Table 1.

Table 1: Skill premia and factor endowments at thetime 0
W, W N H. H, Ac A he h
Scan vs US 2 4 10° 5,2159%10° 539000 0.52 0.054 1.09 0.057

CE vs US 3 4 10° 4,1613%10° 524732 0.42 0.052 0.71 0.055
Scan vs CE 2 3 10° 5,3275810° 747843 0.53 0.075 1.14 0.081




We consider the three adjustment factors actingealdVe thereby successively calculate the
impact of globalisation (i) on unemployment ratebew the skill premia and the skill
endowments remain unchanged, (ii) on the skill paernrresponding to full employment for
given (constant) skill endowments, and (iii) on ttteange in skill endowments required to

maintain full employment without change in the sgilemia.

a. Scandinavia vs US b. CE vs US ¢. Scandinavia vs CE

Figuresl: Adjustment through unemployment (u, and u)
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Figure 2: Adjustment through the skill premia(ratio w, /V\é )
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Figure 3: Adjustment through the skill endowments (ratio A, /A )



Figures 1, 2 and 3 respectively picture and comgaeadjustments through unemployment

(the changes in ratia, andu. ), through the skill premia (change in the ratip/w. of the
skill premia) and through the skill endowment @atf the relative skill endowment /. )

for the three possible couples of countries. Inthitee configurations, the adjustment process
results in an increase in unemployment, in thd gk@mium and the skill endowment that is

substantially higher in the inequality-oriented vy than in the egalitarian country.

3. Simulationsfor 3 European areas. M ethodology

We present the construction of the model with Sasr@he South, 3 European areas, and
US+Japan) and the method utilised to implemensitmelations.

3.1. General framework

Goods are uniformly distributed over the segn{en.§ .

The US and Japan altogether account for 60% ofdleels produced in the North, and their
production concentrates in the most skilled intemgjoods.

There are 3 European areas of different weight.t®¥vesEurope WWE) accounts for 60% of
the European population, Southern Eurdp® for 30%, and Scandinavi&¢ar) for 10%,

We start from a situation where the South make&5%b of the produced goods,(=0.12),
and we make this proportion grow until 50%86=(0.40).

The initial values of the skill premia for the thre European areas are:
Wee = 3.7, Wye= 3, Wggy= 2.2

0 s —> fe four fus > 0.8
¢ X X XX ¢
l‘,_d-
South Southern Western  Scandi US+ Japan
Europe Europe navia

The Globalisation processwith 3 European Areas

3.2. Factor utilisation in the European countries

In countryi (i = SE, WE Scanand industryj the production of which is located in this
country, the firm’s profit maximisation determintdse following relation between the skill
intensity iy = H, /L, and the skill premiurw; :

h=dw? ®



For any pair of goodg,k) that are produced by the same coumirwe have for the same
reason as in the three-country model:

Hy=Lh, @
=17
Lij _1_k|‘ik 3)

For any countryi that produces goo@éi’min, f; ,max}, the skill intensity in total production
h =H, /L is (see Appendix 1 in the text):

_ &
h—z_qw 4)

+ f

Scan

With g = f; i)+ fi max, and therebyag, = s+ e, @y = fuet fo and ag,,= f
with f g =0.32+ 0.6xs;

Ul

3.3. Inequality, unemployment and the skill relative endowment

Let H, and [ be respectively countiys endowments of skilled and unskilled labour, dhd
and L countryi’ s utilisation of skilled and unskilled labour. &lrountries’ endowments can
vary, in contrast with the total labour fordé = H, + [ that is constant over time in the
European countries.
The proportion of skilled labour in counti’g total labour force ist =H, /N, .
Skilled labour is always fully employed whereashilted labour can be underemployed, and
unemployment is therebyt = (L, - L)/ N .

3 u

By inserting L, :LwI H. (from relation 4) into the unemployment raie=
q

L

, We

Z

obtain:

_2rawra, (5a)

u =1
g

Equation (5a) provides a relation between theashtsmemploymenu, , the skill premiumw,
and the relative endowment in skilled labodr, for a given productive structure of the
country (g ). This relation is exactly the same as in thedatweuntry model. This equation
can also be written:

A (5b)

a 1-



3.4. Deter mination of therelations between the thresholds

a) Balanced trade

The total nominal incomes of countrie¢R ) andk (R ) can be expressed in terms of the

fl max fkmax
World total incomeR,,. As R = j pYd R = j p,Y dj,andR, = j p,Y, dj, and since

f| min fk min

pJY_RYDJkIj[Ooq WehaveR (|max tmm)RI/OS RK:(fkmax_ kmin)RN/O8
In addition, country’s exports to countrk ( X, ) represents a proportioff, . - f .)/0.8
)R /0.8

f. Ry x0.8%. Likewise, country’s imports from countrk

of country ks total demand and income: X, =(f .-
= Xie = (fmax = fi ) (

k ,max_

I min

(M,) accounts for the proportion(f,, . —f ..)/0.8 of its own total income:

Mik = (f )RI/O 8= (fk max k m|n)(f| ,max_ i ,mir)RV X 082 As a consequence, the
bilateral trade between any pair of countrigg (s always balancedX, = M,, .
Balanced trade X, =M, can also be written(f . —f )R =(f ne— & md R- BY

k,max k min.

insertingR =w,(L+wH) andR, = w,(L + wH,) into the preceding relation, we obtain:

f —f -
—fl'max —— (Lk+Wka):ﬂ(Li+\NiHi)

k,max _ 'k,min Lk
And, for any pair of countries, (+1) that follow each other:

f - f

w(lﬂﬂ-’-m’HlHHJ:i(L" +WH) (6)

i+1,max_ i ,max Li+ 1

Equation (6) provides a relation between countriesand {+1) frontier goods
) that depends on their skill premi& and w,,, on their factor utilisations,

(flmln’ f| max? |+1 ma.

and on the ratiow, /w,,, of the wages (in the same currency) of unskillgidolr in the
North countries.

b) Ratio w;; / w; 4, and therewriting of equation (6)

Countriesi andi+ 1 are equally competitive for the production of dofy . = f = f

i+1,min ii,+1

Consequently, the price of;,, (pf;+1) is the same when produced ib‘/pﬁ i +1(i)) and by

i+ 1( Psij+4(( +1)) . Because of the Cobb-Douglas technology:

1-f fiia 1 1-f fijv
+l()—— Wi U\ and p; (i+1)== Wi+ U, | . The law
E A l- fu+1 fi,+1 N All- fi,i+1 fi+1

of one price for goodf,,, in the same currencyp(;.(i) = ps;+1(i +1)) entails after

simplifying:
Wi /W_i 1= (W+1/ W)fi'iﬂ (7)



By inserting (7) into (6), we obtain:

f _

i, max fi min
ﬁ(l‘Hl-'-valHHl) :(

i+1,max i ,max

W1 e
Wj (L +wH) ®)

Equation (8) provides the relation that binds theeHrontier good<f, .., fi a0 fiv1mad Of

any couple of neighbour countriesand (+1), depending on their skill premia and factor
utilisations.
The successive frontier-goods ase: f,,., f

f

seanr Tus = 0.32+ 0.6xs. To determinef,. and
we can write relation (8) for both country paigE, WE and WE, Scah

Scan’

1. Southern Europe — Western Europe:

(L\NE+WWEHWE>:(%j (Lot wH &

SE

fwe =S

fScan — Twe

This may be written :

fwe
fScan = ( fWE_ S) LWE : WWEH WE( WSEJ * tNE (9)

LSE + WSEH SE WW

2. Western Europe — Scandinavia:
f

fScan
- f W,
Scan WE L +W - Scan L W
fus _ fsCan( Scan Scall_| Sc% ( V\(NE j ( WI::l- \/\,E' \/)E

This may be written:

fScan
— (f Us— f Sca)] LWE + WWEH WE [WScaj (10)

LScan-'-WScall_| Scal w w

foe=f

Scan

It can be noted that relations (9) and (10) thatibi,. and f
L +wH, ,i=SE, WE, Scan

to sdepend on the values of

Scan

c) Calculation of L, + w,H,

By combiningh = H, /L andN, = H + L +U, , we can expresk andH, in terms ofu,, h
and N, :
1-u
L-i -

_1+hNi; Hi:—ihN

By inserting (4) into the preceding relations, vixain:

_(2-a)a-y)wN . = a@-u)N

ST 2wt a ' (2-a)w+a



And:
_ 2w (1-y)N

L +WH, =
(2-a)w+3q

By inserting equation 5bw = 2q 1_3_4 ) into (11a), it comes:
-g i
2(1- U _/1i )N
2-3

By inserting equation 5611,(:1—w)li ) into (11a), it comes:
q

L+ wH =

L +wH, = 20AN
a
Applying the relations above to the three countBies WEandScanfor a = f .

yields:

SE:
2Wer (1- Uge)N
Lsg + WsgH o= —— _SE sl se
(2=s— fue)Weet s+ fye
2(1-uge — A )N
Lsg + WeeH o= SE—SE—SF
2-s— fe
2WeA N
L +w — eWspA seN se
se T WseH o et £ £
WE:
20 (1- UWE)NWE
Live + WyeH we=
| WENE (2_ fwe = fScar*)WWE+ fwet T ose
2(1-uye —Awe) N
Lwe + WyyeH we= (2—fE _V]YE) A
WE Scan
2W e AN
LWE+WWEHWE:W
WE Scan
Scan:

2WScan(1_ u Scar) N Scan
Scan fUS)W Scaﬁl- f Sca-ll\- f U
2(1_ Uscan™ A Scar) N

l—Scan-'-WScalll_| Scan= (2_ f

Sca

LScan+ WScalll_| Scan= 2 f _ f
Scan us

L +W |l|_| - 2WScar(1 Scarl\| Scal
Scan Scal Scan
fscant fus
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+ 1
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(11b)

(11c)
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(13b)

(13c)
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d) The equations providing f,z and fg.,,inrelationtos

We determine the relations that provigjg and fg.,, in the 3 possible adjustment processes,

i.e., (i) the adjustment through, (w and u remaining unchanged), (ii) the adjustment
throughw (A andu, remaining unchanged), and (iii) the adjustmemughu, (w and A
remaining unchanged). In each case, the two equsatlat determinef,,. and fg.,, must
not integrate the adjustment variable; they ontggnate the constant adjustment tools &nd

1. The adjustment through

By inserting (12a) and (13a) into (9), and (13ayl 4h4a) into (10), and provided that
Uge = Uy = Ugey= O SinceA is the adjustment variable, we obtain:

Equation (15a):

Scan WE)( Wwe™ (WWE_ 1)(f we T ose ) WSEN [\\,IVVWEJ - (tNE - S)( ZWSE_ (WSE_ 1)(3" fWE)) =(

Equation (16a):
&g;(fus—f%;(mm—(wsﬁle b »{%ﬁjm—(f el N2 v D Hd ha

2. The adjustment through

By inserting (5b), (12b) and (13b) into (9), antX513b) and (14b) into (10), and provided
that ugg = U= Ug,~ 0 sincew is the adjustment variable, we obtain:

Equation (15b):

N RNE
(- 92737 )1 Au) N £(1—/ISE)/1WE S+ fue 2= e fSCaj i
(2_ fWE - fScar)(l_A SE)N S (1_A WM SE2_ s— f WE f V\_/‘E f Sca

Equation (16b):

(2-

can 1 A
fwe = Fscan= (Fus= f Sca)1(2_ f fs Uj)((l A WQ)
we ~ fsea Scal

N
N

fScan
WEE(l_AScan)AWE fScan+ f us 2-f WE_ f Scjw
Scal (1_/‘ WB 5caz_ f Sc_anf us]c '{vV/Ef Sc

3. The adjustment through

By inserting (12c) and (13c) into (9), and (13c)l éb4c) into (10), we obtain:

fwe
fScan2 - fWE ( f WE -S ) WNE/‘WEN WE[ W SEJ = 0 (15C)

SE/‘ SEN SE Wi

fScan
AyeN
fScan2 - 1:WEZ - (f U52 Scar) \MNE WEWE [ Scaj = O (16C)
Scar(1 Scall\l Sca
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3.5. Simulations
a) Simulation of theinitial position

At period O (initial position), we have:sy;=0.12, Wg =3.7, W= 3, Wg, = 2.2,
Nye/ Neg=2, Nye/ Ngean=6 andUge = Uy = Uge,= 0. We can thereby calculate the values
fwe and fg.,, at time O from relations (15a), (16a) afig =0.32+ 0.6xs,.

We calculate the initial value of, (A4 (0)) from equation (5a) provided that =0, i = SE,

WE, Scan
b) The adjustment through the skill endowments

The skill premia are unchangeavdz = 3.7, W= 3, Wg,= 2.2) and Ugg = Uye= Uge, =0

all over the globalisation process. We can thusutale the values,, and fg,,, for each
value of s from relations (15a), (16a) anfj =0.32+ 0.6xs.

Since unemployment is always nil, we can calculla¢ed, for each country and each value of
s by inserting the related values &f., fs.,, and fyg into relation (5a) withu, =0 (given
that a = +f

fi,min i,max)'

¢) The adjustment through the skill premia

The skill endowments), remain at their initial values and unemploymentiisin the three
European areas all over the globalisation prod&&scan thus determiné, . and fg,, for

each value o from equations (15b) and (16b).
Inserting these values in (5b) far =0 and A =4 (0) determines the equilibrium skill

premium for each country and each stage of theadjkdtion process.

Scan

d) The adjustment through unemployment

The skill premiaw; and the relative skill endowmends remain at their initial values all over

the globalisation process.
We can thus calculate the valugg. and f

(16c) andf, =0.32+ 0.6xs.
We can subsequently calculatefor each country and each valuesdfy inserting the related
values of f,¢, f and f g into relation (5a) (given thed, = + f

i,max)'

scan fOr €ach value o$ from relations (15c) and

Scan f| ,min
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4. of /sf <1 when the adjustment operates through the skill endowment (in
Appendix B)

We simulate the values of /dsfor all the SD[O,][ and all theconstantcouples(W,, W, )

such asl<sw. <Ww, <5. We only display the integer values @f andW, , in-between values
producing the same profiles. In all cases, we fivad of /ds<1.
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5. 0f /sf <1 in case of adjustment through the skill premium (Appendix B)

We simulate the values @f /dsfor all the s0[0,] and all thenitial couples (wg,w;) such
thatl<w; <w, <5 (afterwardswg andw, vary unlike the factor endowments that remain
at their initial values). We only display the inegyalues ofv. andw, , in-between values
producing the same profiles. In all cases, we fivad of /0s<1.
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