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Abstract

The information and communication technology are one of the major factors that
impacts the labor market. It has always affected the nature and type of employment in
the labor market, changing the type of employment from permanent, stable and formal to
contractual, temporary, unstable and informal. Therefore, it is important to study the impact
of information and communication technology on the labor market. This study examines
the impact of information and communication technology on labor market in the context
of Iran’s economy during the period 2009 to 2019, using the Stochastic Dynamic General
Equilibrium (DSGE) model, focused on duality of labor market (formal and informal).
The results of the study show that the development of information and communication
technology impacts both formal and informal sectors through creating job opportunities,
employment, production and consumption. A survey on response functions shows that an
ICT impulse initially increases formal and informal employment, but the rate of formal
employment decreases after a while, and the rate of informal employment increases. It will
also shift the population outside the labor force in to the labor force population, contributing
to the increase of labor supply.
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1. Introduction

Wide use of ICT and new digital technologies can create major changes in the labor market
(Valsamis and Coen, 2015). ICT affects the type of employment in the labor market and
hence it affects the nature of employment from permanent, stable and formal to contractual,
temporary, unstable and informal. According to Schwab (2016), Konkolewsky (2017) and
Greenwood (2017), the changes affected by ICT create a new class of unstable people with
flexible and temporary jobs as self-employers who will not pay taxes. They do not have
social insurance and are vulnerable due to the loss of work rights and job security. Labor
relations in these emerging and flexible occupations are unstable, allowing employers to
transfer risk, employment costs, and social insurance to workers. Their irregular and low
incomes do not allow them to pay insurance premiums and cause these people to lose social
insurance support and deprives them of social security benefits.

Factors affecting technological unemployment and its implications for Iran's
macroeconomic outlook have been investigated with the ARDL method and it has been
shown that if the technological advances are in accordance with the structure of the labor
market, it can reduce unemployment (Hamidikia, 2019). In other words, the disproportion
of technological development with the needs and economic structure has a negative effect
on employment, and unemployment increases due to the disproportion of the economic
structure with technological advances in Iran's economy. In particular, the IDI index and
the growth of mobile phone users as one of the indicators of the advancement of
information and communication technology lead to an increase in the unemployment rate.

According to the aforementioned studies, it can be stated that the impact of ICT in the
framework of the DSGE model and considering the duality of the labor market has not been
addressed in any of the studies. The conducted researches show that DSGE models are a
powerful tool for labor market analysis. Considering the effect of ICT in changing the
nature and employment relations and the speed of its development, informal employment
will be the form of employment in the future markets, and investigating the relationship of
information and communication technology with informal employment can help the
discourse in this sector.

Considering the importance of security and protection of the labor force against old age,
illness and unemployment through the development of social insurance, it is necessary to
investigate how the growth of informal employment leads to the reduction of security and
social protection of a part of the labor force.

2. Methodology

The present study tries to investigate and explain the effect of ICT on the fluctuations
created in the labor market in the economy of Iran in the period of 1378-1398 using a DSGE
model. The model used in this study includes labor market, households, formal and
informal producers, government and central bank. Households benefit from consumption
of goods and services, saving money and leisure. Official and informal sector producers
produce formal and informal sector goods and services, respectively, using capital and
labor. The government earns income from the sale of oil, taxes, money creation and debt
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securities and provides for its expenses. The central bank also conducts monetary policy to

achieve economic goals. The model include: 1- Using a search and matching model to
express the labor market in which household members could be either employed,
unemployed, and out of the labor force, 2- Considering the duality of the labor market by
dividing it into two formal and informal sectors, 3- Using Nash bargaining to determine
wages in the formal and informal sectors, 4- Considering the share of social security in the
household budget, the cost of official enterprises and the government budget.

3. Result and Discussion

In this study, the impact of information and communication technology on this market has
been analyzed using a random dynamic general equilibrium model considering the dual
nature of the labor market in Iran's economy. After calibrating the parameters based on the
information of Iran's economy in the period of 1999-2019, according to the development
of information and communication technology, the simulation of the model has been done.

The results show that the momentum of ICT in the labor market increase employment
and production by creating job opportunities in both formal and informal sectors. In other
words, the impetus of ICT initially causes an increase in employment in the formal and
informal sectors, however with the passage of time, the gap between formal and informal
employment increases. The reason behind forming such a gap is the development of new
job opportunities in the informal sector, which increases the chances of obtaining informal
jobs for the labor force. With the increase in the participation rate in this sector, the number
of informal workers increases. In addition to motivating informal enterprises to provide job
opportunities, the impetus of ICT increases the relative value of work versus leisure and
has an effect on the supply of labor and employment in the informal sector.

The reaction functions show that despite the increase in total employment,
unemployment has increased initially, which is due to the increase in the participation rate
in the labor market. This shows that with the improvement of ICT, access to the labor
market for people outside of this market will improve and the supply of labor will increase.
This increase in supply will initially lead to an increase in unemployment due to not
absorbing all of them.

With the introduction of an impetus to ICT, unemployment could increase at first. In
other words, increasing innovation will increase unemployment at first. Also, the impetus
of ICT leads to the creation of new products, new activities and markets and thus creates
new jobs. Due to the creation of job opportunities created by the ICT impulse, job
opportunities in the informal sector will increase. Subsequently, the probability of filling
job opportunities in this sector will decrease and accordingly the probability of finding a
job in the informal sector will increase; Therefore, the number of people working in the
informal sector will increase. It could be concluded that with an impulse in ICT, the
motivation of informal enterprises to provide job opportunities on the one hand and
increase the relative value of work against leisure on the other hand, has an effect on the
supply of labor and employment in the informal sector.



Sobhani et al.: v E

4. Conclusion

This study shows that informal production has increased in response to ICT impulse, while
formal sector production has declined. The official wage increases and the informal wage
decreases, which will lead to a decrease in the income and well-being of people who work
in the informal sector. Although ICT causes an increase in the informal employment, the
instability of such employment status and the lack of stability of continuous income, which
is often associated with low income, leads to an increase in the insecurity of this workforce
against accidents, diseases, unemployment, old age and retirement, and the lack of
insurance services.

In response to the impulse of ICT and due to the increase in employment and job
opportunities created in the formal and informal sector, the total employment increases at
first, but due to the decrease in employment in the formal sector, it continues to decrease
and after a few periods, the trend increases and finally reaches a stable state.

Companies will have higher motivation to investment as a result of cost and price
reduction and greater profitability and hence the capital will increase, as well. This shows
that the improvement of ICT will increase capital in the economy. Consumption will also
increase in response to the ICT impulse and due to the distribution of incomes, which
increases demand and employment. The government's tax revenues are also decrease due
to the decrease in the production of the official sector and the decrease in the workforce
employed in this sector.



Oy 535y (s3laid] Cladle ole doliliad

YYYY=FVYX 0SSl bl sYPYY-Yove: Sl sbls @
https://aes.basu.ac.ir ;4,5 colwosg «’

S A
Al eclhon i Lo gy o8l ¢ elain! pole 5 ol pls 5uSsls bzl oy, dps o

10l 39 iyl JUdH p (ICT) cilboliiyl g cale Mis! (5y9tid puili
Balai $ligy e9es Jolad 8l

T oSy aslow] Ml lredE oyl Cpns dosce Pl Shgw

gy ilie g o
45 https://dx.doi.org/10.22084/AES.2022.25365.3377 : Jluse s dwliss
Voo /N Yo: joyado goyls VFoo/eq/ VY 1dlyyd foyls

WOV yaw

dS>

Juzs] 18 55U s Junsl gg5 5 canle o 3l L 9lid ool a3 o yly8 pslicosly IS b wlblsl g elesbl g5l
9 eledb) 6)9La.9)..3‘13 s ‘d‘u"fh!’ ‘..\.b.)@).a.a;ﬁ@.w»& 9)‘—\3[3[4 ‘CA_;}o ‘dala)l)j a L;o.w)s)l.).:sl;v cu.osl.) oJl;)l ')
S5Bas Lo 5 (DSGE) 63kat sLigs soges JoL3 5551 51 o5kl b dadllan ol .ol cgen] s 518 45U 1 colbolsy)
99y d)..Ao 9 ..\.J53 “Jl;:..:‘:l s‘.;\a..f:) dl.bw)s .)l.?g‘ L’ quu)l 9 ele ! d)sl.;é Za.;u’:i RS L) uLJu 9 o3l )l)_é =y
W o olis ©lblsy) g eledbl gy lis cote IS5 4 Lapiie 2Ty ab oo 41y puibicos |y comypmé 5 comy ido
e il oy Sl g 4Bl oalS oy JUis] dalsl o Lol cazily (Bolibl oy g (sonsy Jliscal 1ol y
o doye Slalidl cenge ik 38L sl soLatdl JLadped 5 ) oy 3l @) comar b b OIS ol iz o0
g g0 )

(9oLt sbgy ages Jols (6oS 1S oy ,l5b el g cledbl (g5l 10y 83lgulS

J46, 017, D58 :JEL gavdind

Lol STyl asly oSkl T o8tsls e o 50808515 ¢ goluasdl pole 6283 (gomitils N

Email: sa.sobhani84@gmail.com

(Jgfamne bding3) (ilyol bt L e gy oisls  sloxnl g (solaidl psle 5.8a515 olatdl 09,8 sliwl .Y
Email: fotros@basu.ac.ir

(Jgtams batagd) ilyl « ST STyl anly oshuol o1 o8tsls cg oo 50802515 oLzl 0g)S .Y

Email: g-haji@iau-arak.ac.ir

ol colten di degs oisls  elais g (golazdl pole 50Kl colazdl 053 olazdl 6yxSs . ¥
Email: esmaeltorkamani@yahoo.com

(ICT) byl 5 eledbl (55l 13l (1) e alol o 20855 5t Arodle (2 termndadxs ¢ paplad Slageas o Slons :allio 4 oyl
doiz) VPRI (FY)N ) (33238 (golamd) c\alae asilad . 8olas (ligy (cogee Jolas cdlimy iyl 10 Lomuypué Jlnil ,o
.(10.22084/aes.2022.25365.3377

hitps://aes.basu.ac.ir/article_4435.html :dypid dlobw 43 Ao Lo doxio



ol 26 g3l Sl dei L D Ll’,, K o 53l b H

Aodds .Y

llwg g 5y slaad > > Lol (oS e Glacas 1) (5558 aSes \«L;if,b SHg & 2» & o
By &l Lol sl (Yoo F Sy s Y ey g oila NARY Fplioul 5 gl )S) coul a8 )5
Cge 9 300 Gl )1 59y sy LAl 5 ()90 50 69l Custe S5 o &5 WS (o (o ()b
S olid sl sz YL 53 .21 dad pgd Ao 40 M6 yolid OMBD I e Do o Ll iuljl
9o 5 S (Voo & 3linl) €8,5 )5 an 95590 layg S (g0liaidl 5, Slas y 7(148) wlbls,l o coleMb
» Oi SIS 5l ey gl Jlw 13 095 0 (B)yre Aaas sLash Oleie b (oolaidl glacyled o &S
yxe (9olail Gllwg g (eoluaidl Hls b 5068 s Juol Jolge 51 (SO Glgicas 1) 1018 (Y- - V) OECD

LS o

238 s B Gl g oad ol e carge gl & cal ol 51 (S Jlizdl g ) (g9, ik

03,90 3939 |y (sl syl g s s oIS 5L sl 43 i b1l deg g bS5yl ST
Bgusd _olusl jobds pylan o M &S WS o oLy (V4 VF) VhleMbl (gy0ls Sles 5,15 .ol
2 33155 o gl ol MBS ) 38 s Igl6 g ol 0313 i |y S0 b 5L3l bl ) 4 IS ¢ S5
(YN M e g oog) asly anisly 35U Jis (clacas b g it Jelito sl ¢ odliasdl 4y o s y90 0
ool lg) 283l )L 55 lodes SV 5o0 Sl e bt Sl (slas sl g 1916 1 3 yinS B3larul
2 7S S g 3554 Gl g Cute b Sl e clacsygly B3l 56 (Y410 TiseS
oS JUil b1y i Slass 5 YIS sl ISl lgls (slalpl (Y425 O,SS) )l Lite 3B adgs a] 8
g > OV o Cuad Sl g soly sladlyie (el g YL (g0 s b Sl nl & S e pal b
S a8 g s s S elas (slaanld (Sl L (Y-Ve Ty 558 0 olyen SYL olad LS
b 19l it o Jelodio plojo 9 S (0 Bl 1) Gl ©)loe b (i 9 ) Cuplo b Jolie

pl 31 B 2 o8 (V15 05lail Gl gezme (3)155) p9l e 3529 yorboy slaylil oy ol pebieos

. Real Business Cycle (RBC)

. Christiani & Eichenbaum

. Hansen & White

. Tripier

. technological revolution

. Information and Communication Technologies (ICT)
. Castells

. New Economy

9. Dalsgaard et al.

10. Global Information Technology Report
11. Audi & Ali

12. Valsamis & Coen

13. Koellinger

14. Herman

15. World Economic Forum

01NN W~



o i '

02B yebds g Jwiil g )8 (690 & oy il Cage blinl 3jeiuwd Bliwl 539 ol b Jelie
i Wi s )8 bl ce yus Ll L(WWAY ¢ oje 5 Juolsalye) 59 o )5 5150 50 b5 pde <S5 )L
St g ol 235 3590 Gl I 98 5l xSo e Gl > (e g (Hw Jeliio Bdo il
Soy0 L)l § COMuast maw gl ooy 10 ()l Glo s limeds Jad &jlas ol &5 Wadine
el L g amd o alS 1) sl cseolieS )3 jgel 43,5 0501 L lgle (Vo VY M) col aanly IS
o0 st il slacas 8 pudiie pe g paiiane jobds leMbl (g)gld yisy 53938l 45yl o Lol
GBI YM ()95 9 315 Jg)) 1S (o ol ]y Glnl 3 (o3l (slagise ;05 5 CleMb] ()5l
(VYR c(g39050 g (5390%0) Lo ialEl Sl g ablitmungs (10 3L18 58T )3 Igld g 5

s 5l bzl cunle y 4 ¢ pobds amd o 5y 1l JIS L j 1) Jlsl gg g cunlo lgls oy en
£(Y’\;) Y«L:J‘yf’» ezl LY Lol )‘S)JJL L;ow.ﬁ)).o.é 9 )l)dbb cu@}o cd.)‘.))l)B LY ) 9 )L\’J‘L 56051.)
b paye j1 bl g @l g b Gl < 15l 5 ko lyuis (V1Y) Taggy 5% (V4 1) T4 Sl gSi8>
3> 9 2lod)lS Sllle 8l Sl oSk Bl e LB Jags lyisas cdse Canlo g plyllan Jilie
SIS ol el gdbioe sl i el 5 ) Bois ol canajl doay g 3,5 1) elera] day
ol Hladd (So0SS jl ayle; opl SS&5 aS" W53ldy oo

015 daogi (VAV) MDY (5158 )3 el i 5 (6,8 sl bS5 Jlotio jluly iz

Jil e e ) B b 55 s )3 018 plosl (sl 3 oo s g6 31 e |y (o i
ool o ICT I sgame kil b o> 4S5 gboas a3 o (Lo dogs B 1 196 51 5lie oy pué
Al Bl L A plewd 3 o) Lol 5 Slas olpon (43 ABle 4l jaeS ()8
i 51l 5 ol sl I3l lgieas gl 1l (sling g olen il i g (V28 7 lslylsOL])
el el 2 ICT o 43 5] canlsd 4y o )3 (VVF )80 5 5hyg0) sl 00 ST oo

5 a8 VWA o b ol 53 (Camon §) sios) oyl ol & ams oo Lot Sles SO bl

a5 g yobds tanl odd )8 i8] Coge ADSLY ool 4y (caw yusd Ae das byl 5l g ol dio 3

. Spiezia

Schwab

. Konkolewsky

. Greenwood

UNCTAD

. Ilavarasan

. Murillo

. Ebenezer

. Asymmetric Digital Subscriber Line



Ol 53t 53] il Nlhno doliLund d'/l{’ K 7 53l uw,

ol [ YA EAYA claJlw b ) e  lges g (50 olp)lS slass [l ) lages
Gl (ol e )8 Canmdy Syl Gl s SalElage g b oS WS e pla o Jloged imd e
e gl glacnliw S03 ©)lea dlioe il Y 3505) (35 YU pegde dig) ul ol
6365 55 )0k g aertl Koy 2 (Jy 298 ()0 S crge (LS (slaoygd 1 ALl Az pa
Camd 25l pas gands (6)80 VL & Ll ol aials 1,3 oYL waw )3 o)lgen &5l g 4l
U o 4y 9 ) 9y <)o E5 e b 9 ) 8 & 2ps Gl 5l (S Mg el nl
sl oad ol F 9 ¥ glajldgei 3 Jlb Cuner 9 CS)lie £ L )0 5 B9y A8l H9uiS

80 .
o ADSL = ol azly) e el ) /
&0 1 1 /
S0 i I /
a0 I I /
30 = -
| T
20 -
1 /
10 - !
° —

1375 1377 1379 1381 1383 1385 1387 1389 1391 1393 1395 1397 1399

fmas 3l sba ) ool Ol aldes

(ke SO tanie) Curon 51 guo,3) Cigiia) 32,8 Sl 1Y ,ldg0d
Chart 1: Number of Internet users (percentage of population), (source: World Bank).

)
o

N 3

v - 2

y 4.3

&= \ 2 ~ F1

a — y Adaal N £ = S0 ™
P L N - E 2

%10 =S = L2 V]

V] \J gl - -1

g 2 9

%

9

e -3

_}

- 0 -4

1379 1381 1383 1385 1387 1389 1391 1393 1395 1397 1399

Sl S e

{oig3s Gluwlrs 9 ol ! ol 38 50 i) (Slwgi 9 5l )Y lages

Chart 2: Stable and fluctuating unemployment (source: Iran Statistics Center and research calculations.



3] 30
1379 1381 1383 1285 1387 1389 1391 1393 1395 1397 1399

[ I e o )

(o1 o 35 50 2kn) 8 Mo £33 9 (5,5 £33 139
Chart 3: Unemployment and participation rate (source: Iran Statistics Center).
s €8l 253 ol 53 &S amd e Lt 1) IS (g9, Sl 25 5 (6 £ o Ay X loges
Jolos 51 (S oS anily Linli8l gy ADSL oyl Gl L o WAY Jlo o c8)lie &5l Slwgs A,
N9y g Sl g5 A dmd bl I riaes Cusl 039y SOyl (BS )edS 53 S )lie E5 Gl
hise oo 5l 5 5yl oyl Ll b sl o LY 51 s sy iyl &51)) Wl o o azsls iyl
&5 2 g 0 JUd Cumer 9,1 gy adpe Gl 4 poxie g 4l (KT (6950 50 U5 8 )lie

sl g0 Cpl e X 5 ) (sbaylges ((MYAY ¢S g y0)) ol aziliS 15T 6,80

0.25
14
0.32
., 11 i b
) 3
]
0.29
8
5 0.26
1379 1381 1383 1385 1387 1389 1391 1393 1395 1397 1399
—_— s S e

(012! 5ol 35 0 1 ani0) Jlad Cumon 9 (558 £ 5 F ,lo905
Chart 4: Unemployment rate and active population (source: Iran Statistics Center).
TP &S S g oo slogel 4 dagi b o ol 1) Jled Cumon Cuud b (6580 £45 Mgy F g
il Gali8l 56 o) (Jld Cuxes il L g Wy o b (o3 dlaly Jled Cumes i g (60
5 b e 2l 5] il s el p ()8 il ] tawd oS a3 e (LS Eaadge oyl Cans

sl 0392 )13k p> (b5 <8 5lie &5 Gl il o S 59505 A ye

9 510b g yeime sladelp b i Jelie (B s alonjl I8 5L 50 19l dawgs 51 3L &Y g0
Llg (bl 53 Il (oiaiie (gloaelys 5 )l (i Lauls, L podpcbllasil 5 pslosi Jeloie bl

Groee oels (Sasly g ) g eSS peiine i b )y jie g (lgd (Sl yiep pae Jdsa olo 3,18



sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ {’b/(f’ 22l UU:»

9 gl ood ot JELbio (pl dom > <y 30 Lle,8l8 o cldgn il 0ald i S ) owny e Jelio
G0 g3 daw 3> CADy 10 LS cpl SUlg pas ol jendy dew 35 e A4 S )Lk pas oyl
slos! u.a.oLL cllie 5l clsygd iy oyl g 99— g0 313l opl eloin! lodow Cules o8, cows)]
Ay Gopbil ) 9 Solew i nlp 22 )8 ol cules g Cuial Cool 4y da g b A o pg e
i eleial Colos g Sl B 4 oo oS cows) pd Jil ) (SgSa gy o Sloizl slrdon
DSGE (565 < 51 oolaiawl b B o)y aww jusls dalllao Liwly oyl 5o .l (69500 dgub oo JI (5905 ]
&S S 5l oolaawl =Yz ol d)lge cpl oa2d g gi 1y 41 (g95w 45k 53 00l sloul Glilugs y 1ol ).ub
S o5 S @B g o (JEld wilgipe nlgls (slocel o 10 4818 Ik e sl sy 5 gt
ua)édb» )‘ ool =Y ¢L;o..~u)).:.€- 9 o) u.u.?U 90 & M ‘J )K )l)b ui"f}) (.)”‘9)? /Jé.}).) -y 5.).»..4»‘.)
¢)193L.> 3.}.)94 J.*.é ).) LS‘CLQ’.}‘ OML ok Jé[?d -¥ GW)).::.&- 9 (=) L)“}"‘Z ).) Lh.)}.ol.a».) Oa.uu LSI)) «u,ﬁj
oddo jl Ly Gl 0us adlejl yisy guy ) dalllas Al o g dndg A8 5 ey 2ol s
Db 0wl el p)loa (5w 53 g 0dd () BT Do) pgae LIS )3 9ub 00 90 Edge ol

ool aly ol Inslaidy 5 o8 5 eomss & Ll i

Epoe Ol 3 5950 ¥
Ol b Bagydg3 o9l Wy Glige bad dawgi o giato OMBI Jolis (oolaBl 20U 53 S5 lj5ld 250 2
Ol gl ol 03,8 dlul Jldl 5)500 1) (s SISO apVAAL dad Llgl 0 pasd sl gnelS Jus
e 5l oy Pl il cwl 5 Slpeen 5 e Slegge Sl Jlral p alliglis Sl ollasl
OS5 STy (ke laisds 95 oo sl cilodds asuine dilyglis s b aS” olb yac )d ddisen ailyslid
Sy (aelS 5 i oo 3" €o5) 59 (51 €5 il g 5 ¢ i M ) 4 el
gy S99 1l plon I oobadl (glaay o 5> (gguil (VPR Todl) 5 plinsle) 392 o deg> )
300 Oyledy (0S| ailyglid i iy 1 b Jladl Ghals $ags jabay a5 wiled S 6Ll (goladl
9 S 90) M 395 I8 (g9 slp S Jeliie dbgl 4y 0B Y?"-’“’ )5 olasdl ( Mis] 390 S 51
323 il 1) IS cg s clols Canl 3San 5ygle &S Iy dS sl ol Y53 S (¥o30 5 S
(S35 LB s nlS 1515 15 o8 255000l J5355 (sl Juiss ol Ul g S 4 e
Jelse 5l e jlade b L VI lade plan adgs Sl ailjgls s (YooY & lgag) 2™ ol 1) )8

bl Slalllae (B y ol (659l pos puitne S o ¢ Bl (] A8 o w0l B )5 (695 9 Al (Jms A5

1. Ned Ludd

2. Captain Swing

3. Hobsbawm & Rude
4. Mokyr et al.

5. Vivarelli



o '

69ld o 31 by 5l eolawl U 1y Jwil p (gy0ld clyuss aie I3l 555000 b SIS b led,S 5
L hals

s blaolazl g Las sl pile oy JIb pd ' laco Yy a5 Jlsyd omd5e5 oyy8 gl des 4

5 Glisee e p3tSe 5 51 85l b € B o] €S> o8 165,8 e

LS alio 1y (650l ol poss bawgi )18 (c9ym 50 idlS adgl 45l wles o a5 ol o

oS &ilyelgs w3 lod ziliulo yw YIS isw jo  SLol Jlxdl o,k Slps prilse ()
P& sluloyw sl iz o ) gas Jelin wgd oo 0uiS ooliiwl mlio o 15,8 4Kl
A o ol g o Mg b Y pile o

W aoly ganie (el 4 e bssly dacuad Gials Gkl e pilse (¥
slold o0 el cwdd ials ) ol jondy |) lacwesd yials 3l ple 0B, 4150 )0 9090 0
Togb o0 JUndl g Mg coge dmits )3 g Y guae gl Ll

oy oo ials oy GBI JMB 53 st (5 0les )bjl Sl pille (Y
IS0y s Ul g S’ 6yt dgm 59l 95 (cloolKis dlancuesd ialS doeis )3 g (6,9ld b i
Db g0 b Jelde g > Sy 4 e ()8l s (RI3EI (nl S oo g (]

bl g o5l o, b SodS 45 g )ls 50 et LialS bl Sl pplSe (¥
E9 ol Db oo )8 sl Lol ioli8l 4 o et ialS il g g JIS o JolS il
YY) €St bawgs w3 (V49)) € uSo9» Lawgs Il ailyglid (6,180 3,90, Yl
28,8 4148 ealiulyyge (VAYY) €l o (VAYY) P« o»

9 €SP 3545 kg o3l cul asaly GRIEN G bl e pislSe (0
Syokd Cdyinn jl Juols mdlie xje8 0 Laadbol a8 dad o Hlis 5 Cuwl o zylas €558
5 AL ol 4 Ll e 6yl Dt 1 U gladiye 3 (2o conlpln i)l 18
Cunl e &S D9 o yomio Jliil ioli8l a4 Lolay (ioli8l cpl b yoxie YL B pas aess jo
0 pe) S Gl 1) (6yald iy 51 (86 adsl Jad ool cundjl

Sl 5 dbml 4 e ()9l Sy sy Vg gkl e pile (¢
Jbasl s gladdli 4l j3 g 0ud L sl ylil o (oladl s clacdld (wis OV gaze

1. Luddites
2. Compensation theory
A glas (VAFF) €)lgiwl 9 (VAFY) «o» (VA V) €S, aile SeuwdS llolamdl lawgs Ll loa 5l cuasd jzalS 554kl w5580 ol Y
Ldg 54 Jerie Slles 1 bl );M,é oS b i o I b 43,5 bl ).ul: Sl g amd o bl (6)glcdSis j)b ) e SV psle (5 yxe»
(Steuart, 1966: 256) «x,ls olyon 4 551, 15 ol)lim 4 s b
4. Wicksell
S. Hicks
6. Pigou
7. Boyer



sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ {’b/(f’ 22l UU:»

5 € Dyl (VY)Y o en § € yos, aile Caliste Slalllae LS o dlul 1) 8LS] Jelin 4
» ke U s Y game &5 Kb 38le3 (Yoo V) T Ken 5 €eusgSal g (Vv +) Telilo»
5l Jazsl

dnols (slo i plas PICT 53 g iy eguSy 1 -l 35500 peony (29590 Jial » ICT ks
o) e ICT oo o5 titd _ployloo (sl &8 (633 (sl |y pmins i (sl 2155 oo
O3l Jleinl iz 5ge b 5l )9l ICT 5l ool b 4 olmolSis g bn 550 )3 it jobods g 43S
da,ﬂ) 945 pdyo 08y Liul38l o s Jad clacus )8 bl 4y e Llgs L ICT i iy ol jiig Jlaiis]
9223 il ) (gmlegil Goybosl )5 plosl Wilgs oo ICT (5525 9 (b p0dy 5505 (ggmjl (V0 (e g
Ol 0y ) 5L ALED bausgio g (s o (s )lge L L3l (gl 0529 ¢ Jlidl  dte (sladoly 900l 5l
(YOF & 31 g

Canle g ()8 Laslyy Jolod 890 2 (5l G (U3l jne 32 (65135 ST proge 1o (slalil o ICT

53505 Jgoxia |y Loy lS o 3515 cpmla s oIS Lalg, Iglé 51 5lie Jelio g ot Lid (slacam b ol Jélia
oty S5 9 Ld)l5 o (elisiial SladlylE ozl 53 (Jad baly) ixio pas a5 Jls s el
Wals))3 cpl Gl dgld dnwgs b g2 4135 S )18 ploxil sl pasetio (o 5 (e (e b jlly 9 (o3l
S8 sl lej g lSe sl )03 (gl ST 1 50 o 4l e LG 5 cBge S olo B et
e i SIS glody e lolid S g JUzsl 393 iSoless ) eolisiel b laolSis Lulyipl )5 ol
5 ol QLulid )l Juaial 05 ores e ol @ VoIV Jcuadl) wimd o (Rl ) Woojoyy s)bmig
b (Rl eimd oo plosl Ciliste (b yite gl ol Gasbojl]) 295 I & (S)lke o5 (Sloss Juw

03,5 205y ol JoLin 3 IS oy 0yl (ol il 5 58] S s
ol 0 omb Oylee b LS, inen famd o Lol 81 1) (onjetis BISS 5 pials ) bl cless caeid
IR oIl g m e talS oy o 1) b ©ylen b oS58 505 sl g 00,8 )6y Sl
338 o 38 (s e @i o (ol 5> mdjatd (NS g pliscl Gials (i 90
25U Jsl g 3l Lallbl aes s y90 0 dle HS (g iliseo dlal i 1ol &dlgys YV - Yuly 5 Kig)
|y il i g 4l Lite b mloyd IS oy 48 Jlopd sl pale IS (sgp JoSa g 3,05 e
(YN cylop AYRF o san gy VYA «c0)55 o 3135 Jgusy VYA codljplas) S o liy

. Freeman et al.

. Vivarelli and Pianta

. Edquist

. Brynjolfsson and McAfee
. Self-employed

. Schmidt

. Wang

NN B W



i '

oLl DT (el yisly 4y el s (S )3 IS (glsd Vg5 b yme 43 (Y VA) "G Lol iy ololoo®

Sl 5l 5l el T g)lS men Sl S o domis (YoV g Y0 )0) dddlas 93 pasS b &S 4S8 o
Fngdn sy 39 Gaoin JBre Gl 8l)d N5y 1pSU Jelie ool ) L3l 5 ol 358>
LAl 5 Gedal pae (68 gladly )8 5> pleol S Cu pae elistiwl daly 9 i 5 Il slacules
Jelie cnl oadcage cow)y e Jolie Jl (g)lows )3 9250 (118 L Le)3)l5 o 5,1 (e b () Al
fawgi b S bl il oy 0 Lslon] slacoles jl g a8 )13 clanl el i Lhde 5l )l
@by ool ) ol a9 iy po5 el (S 4 9) ey 2o Jizil g ()15 Ay Sloged ol (5595
Jad s b &S] (e 5 10350 (57 L bl g5 281 (V1) )17 (ol iy lojls ol 1355,
B el el gy )18 3l Colan Cog CaolisS g bgpia o)l yé Jelia il 5 glite
Tlabl) WS o (Byme oy JUil 1) St 0000 (Slaiz] o) (gl sblio jl g 25,5 ol
Jasl 80j 3 (nex IS 5 KIS (sl )5 il Igld ) Sl Jelite il iy ol bl (YR
A9l dnangs b (YA Siyg 5 prgaal) ol 5 o> 58 Camdjl ol Mol o 05,5 0 )5 goms)
Jelia cpl 3l 6)lban 0 (glagm Lol X9 oo Sloul Wt gt JELda 09,5 63 1 ) cowsy i JELie

eloz] glacglos 4 8l s yiod pas g cplal GRIBI 4 o Jelie ) )3 Yl gael> Slilog
ool gl (lazal Coogime (Lol goaia ) (S (sloa] glacoles plaid (V)1 dy)labl) 23,5 o
posxe b g a8 cad (6)en SLle pllas L 538 Loy cous) e Slatll > (ol (clasnly g o) ,5,8
llelli Glojlus) LS o d9a0 olazzl Slos dmwgs (i 1y gd Gl poges (sloolys jl g (38
b g 2,5 e ka1 )8 pde 5 55950l lojles G glacuadly el IS (g6 sl by (VN5 88
J e g Juibss plisa 5)L 08 g5 ile ugSae )BT Wl (5) 5| ol iyl 1)
S csilen (8wl 258 o jl coles Ay cunl (e S Gl ) (56 les das
S dan 1 1y 3 clacoles SIS o a5 epl 5l liseb] g 1 sl Incdgd adgey (stiollo
Colas B fzmods b 5 el S lolid 5 ol Lulyy 6,855k b a3l s gl o Jacds

(VN O Ml ey Vo bl )5S) s

&S amd oo S5 Jitune ()58 g om0 (10050 1) drwgs Jl )3 (gl el Camer i

Uil 0¥ mlyugs g oylise) Wias 3y p (eloinl Colos Sz I b del) il (yeus
L) (o dlaiBl a8 59y oo slodday b youlS™ ] )3 (cowoypu DLl (sla Wl Sinte j1 (S (como) i
Ol sbg ogee ol (665l ookl b 0)ls aw dalllas (pl coplpll ful b lo dnlse (gas nags

1. Internatinal Labor Organization (ILO)
2. Crowd work

3. Bhattacharya

4. Rameshuber & Winger

5.1LO



sl §3—1S (s3baBl CilaSlao doliLiad d,'/&{’ {’b/(f’ 22l UU:»

oot 3k ol Slblsyl g Mol ()3l b (oo 9 smy) S 3 (SolEgo bl g (DSGE)
A8

Sloj 8k WDSGE (oSl il oalazl b 1y aibb slasil 559, o ICT 3 (V4)R)" o)) 5 €goMlS»
wbly «olbls,)l polie Jols ICT jiel)b 3590 (ol anlllae claosls sisls )3 aulllaedyge oY+ VY b VAVE
Sl 0 ICT (6,138 4ko o 4 13l 0d 39l 2ol il 095 ) b badpe a5 Sloss plo ¢ cleMb

D9 @y ddo AL slaidl K9, p 9 S ST ()8 wlop 5 Bran iuljal 4

58 ik » Jbo sl Sl sy 4 DSGE (5681 5l oslizal L (V+13) T an 5 €guals™
Gl S bawgs g Canl 150493 )8 )ik 53 ooy <8)lkio &5 a3 0 (LS gulis SIS (1392 (o o
agp Jlo sl D9 o0 plonl (o) ISk ) b Soxins g (o)t a8l ) plastinl o dinge
L &S WS o 3bul (olSwloymw o 1) s (olail g aad o iolidl owy oS i glp 1) wlogw
o3 4 sy i | JBdl saome janass cage jelonl canl olyen o) A5 polie 5 ad JalS
Sl sl 3 calple tewl olyon JI5 (o) I3l )3 <8 Lo 25 (Rl 5 (651 GRIBIL o5 9 0
29542 1) (goms) Ll (a8 Sl (55 o (Bl (DS L el )18 S Sy lyledy pensf S
LS o

hoolaiol b ol (gl oyl 0,8 o Jlasyn (60 o 1) (0B sladjesind dg3g oIyl Lulais S

Soys Ay o BT .ol 0us 3)9]).3 S oveyd WAY UYWAY 5,00 (b ) slaidl Jiad claodls
Cawl a8l EalS ) Fy don )3 905 il (ialS Coge (cS )l &y Hials)

SNl oslasl L 1y )57 )L cblug p (Jb SKlasl 5 Jb S 51 (VWAY) o, Ken g € jig0pj 5
Ol bt .l ods Sk gt g Bada (oSl oolaol b LIS 15L "j 2 aS WS ) DSGE
Cuto SIS g oo ads oo &) (ials o )80 75 Hilil el e Jb A5 S o5 e 0

Sed oo 1y olidl Jasl g (o) liSale s g (el ) o o (618 Al puo
SV o)l 3 (ewpd 9 o)) g JI ik laddlae 1> (WAY) ol Kan 5 €5 kil
b o 8l 558 (loj )3 g il owy i Jisl ool 3g; balyd )

1. Klinlampu et al.
2. Colombo et al.



i '

DSGE (5550 g2l 53 (WAF) €0 o Y9 5 € oadd UL )8 5 (iani e sl dallas ol

el Gals g oy (i Mg GlliEl Cage ey i (5590 80 50 Cute BT K 45 dmd oo LS
D9 gd wal)> GliEl g (Lo )8 (alS L olyen (iess

WALAYAA Sloj 650 o 1y olpl sl )8 mlio Jisl w ICT 31 (VWAY) € SLS p5ad g € osous?

L paass @l golaw 9 S JUidl sl S gy Bl Lol @b oy Bl cdla) I ookl

SN LICT syl guls 038 )y M5 9 il slasygly B R ICT pite (5,554,

JUdl g Cute Sl paastie (598 5 ) g9 Jlidl p byl g CleMbl (6)5L8 5l esliial yasls

Sy eyl edlw I8 (5950

Ol p olbls)l g leMbl 5,5Ls 3] 3)> ezl £65 Sl oolainl b (VYWAD) o, Sar 5 €odljalasy
Sl Sle adllas gols (63)S" (awyp VIVASVYAY ol (b jeiS ¥V (gl oo bL céla, b1y Jlsl
a3 o Hlis a8 Cowl VY ICT gladiso & Cows Jbasl GiiS g sl p ICT jb sxe § Coto

¥ 5 (SO5PeSS ) 2 e Jelse WOT=ITAD B9 (L (WAY) €« luslie § €LS ser

S3PPSS bty S1amd o (Ui 903,85 oy ARDL i) b1y ol M8 slaidl sl gl o
pie g amd ilS |y ()l Bl e il (obadl elacallad slajls it o I3k ko b cslito
sobatBl s ol pie oy )l e b Jwsl yr (golal )il g lajls b (59l dawgs s
Ol a8y 9 IDL jadls ¢ ol jobay b o (il (65l (olnl slaBl 3 (SKjdeiss lacdyin b
S5 &5 G5 i S L) (s3giS5 ity (slagadls Sy lyiedy olen (il

oizeed s DSGE (6580 gyl S ICT ,35 (g2 485 2.8 ol 5 oo S g Olalllas & 255
Ohlen g 9 MilS ddlllas ol ol ol YU (sla gy 5l Sagun )3 )1 )ik (SBg> (8,5 sy
DSGE (550 j1 o3lizal b 1iz s (V+18) oSt 5 el 213,503l 1y ] LS5l553 5,15 15k (¥+19)
CaS e o aemeyd Llodl )8 adllas 3)50 1) ICT ids Lol cslawsly HI8° 5L oo g a 30 )0 awe
Sladay 5L Jobos (sl wias;8 (o)1l DSGE (glagSll o wimd oo lis 0adiplosil (slajimgy a8
B S5 oy Jlid] o] Gy oo g (i Lly) 5 Cmlo 5 )3 15l 55T 4 a2 bt
4 S5 o gomoy et Jazdl b ololl g SleMbl (gy9kd daly ) g 392 dnlgs o] glaylil o Jlw!
S K8 i gl > pletiS



ol 26 g3l Sl dei L D Ll’,, K o 53l b “

SOl g g3 oy 9 oy QBN o)l I 59,05 )15k Jolid aalllae (pl )3 3Ll 90 (555!
S g S o e Camslla il g gy (60455 wloss 5 YIS o ) Lo lgils .l (555 50
o g oy o5 Oledd g Y i it I (69505 9 by jloolistl b (o) o8 9 (s A5
) 055 @b 5 03,5 canS 0ol (s 3gl g Jp BB lllo i (g8 ore ) cdgp S o a5
Ao plonl (2Ll Blaal s litos sl ) g I Cenliw 55 55530 SO S 0 0l

T g 5 (YY) ToSen g €y (¥11) "o llSan 5 €5ralsh lalllae 1 oS (IS o2l
Sod 39,5 3lg wilisee (gl 5w 13 eloinl (ol o (58,5 Haiys bloday Lol ccasl o 48,8 (V+)+)
Gan &S bl plato HoSihe Slalllas jl cds sy 13,5 dBlol g owsypé 9 (cowwy it blxd ICT
i &35 31 030t )18 (g9 I3l ctaldl 3 sl ) I3k bl g Jlizdl  ICT 18k ) aalllne
Dgdiee ol TGk 5
%) Gy Sk Y-
S sl pl hmie 6 Sy ol 0B (il Jde el 5 goxiue 59N Abgs ) ljL cadlllas (] 5
plasciul 4" (631,31 slass 0,93 o ) il oo Cawdty HI 3L Sl bl Sl (()) JLnsl oye 2
WHer g Gogni ) )l (St )l 2l 5 laoly bawgs o dbnl ad (slacus b 4 29 oo
S g ol S Jayd (Bolas sligy (ogee Jolas (S sLaBl )3 (68 g oo &yplai A (ITAY
5 3B olul g ) g Slad oo b Slojom de2g (Jliidl g 250005 (s & Sl ] )3 ks
Shisy o9es Pl sogSl glojgd (i phire o2l b g 03)S s b ]) Jad Bl upen
(VAAY) 5903 ((VAAY VAV +) Y€ paii5 y g% ((VAY+) € ualdd Laisgs Ll 4y a5 ol ool oo B0l
14 ol 3l Canl Cylie a ke cpl 55 adgl bl .cdl bawy 9 41,1 (VARY) MK pod)l50? 5 € g y90? Cpinpn g
Slsse wald ol gl ) wie Jad e g wad oS @) g Gde el e oSyl
e A3l gormiaa )3 ol ©ygocnl 3 g able @ald ) (JB il oo b 5 cute saSod
(VYA obol 3 )5) S dimlgs plasiisl cags

oS Jad slocuo b g o)l 0093 10 )3 5 9950 e MmO @b G g0y ke Sl 8
sl JIS 56 Bk ]9 (9 S oo 2l LaolSy

1. Colombo et al

2. Orsi

3. Ulyssea

4. Search and match process

55 o0lg Loy Ll el (Y- o) €55 5 (Y1A) 1, Kad 5 €50als? dalllao Lyoluly adllas ol 55 IS I3l s 3lisals g0 (26501 0

ol Sglito )8 (59,5 3 53 il i8S Jaips o ICT i3
6. Phelps
7. Mortensen
8. Diamond
9. Mortensen & Pissarides



o i '

My = mu)* ()™ (\)

S el Mg K0 dlaw Uy o Jid clacus d Up wods &8l gy o3l slas My ) dlaly 5
) S ICT al Ji slacaoys & €25 b 3ok o5 S XE(01) sl oo G | e
Sl 5 bl (g)9ld dawgs X5 ©jlieay asl 38,55 (Jid slacas b 59 Sy cusl Jlolgs
2ICT 136 wy el 200 salgs Jladl puuis ol g 0nd i (slacus,d sbul Gl g
g g0 485 Jlaiys F dlaly O g0ty el ]3¢ goms e g ooy i Blod g b glacis b
M} = mi(u)*i(vi + ict,)'™*i,i =F,I (v)
2 i o B UE (1) omyé g (F) oomsy G 53 e &8 gurdas o131 sl ME Y dlal,
2 ICT ()38 5 baimdlis icty dmsigo Ui |y Gass (2L el MPy Lpomsyyé 5 ooy i
A o 9 AR(L) gl 40 (g 5095 418 S 5l a8 cnl i (glacs 3
ict, = (1= pier) It + pigpict,_q + gft (¥)

jF=M_5=M=mF(E)x (\c)
W i
g oML om W) @) ue (0)
jt=—mg=—7F——=m(3)
Ut Ut Ve

Myl bawgs Jad 8l Jloss] dimd o i 1) omypi g oy GiS p3 Jad 8L Jlesl jE g j oS

g2 Al V g 5 Lalg) g0y (1) oy S 9 (SE) oy (150 )3 K

F F X (1,F\1—x F
Sf — % — m (u‘t) (vt) — mf(v_t)l—x (;)
Ug U U
1 1 X N1-x 1
sg = % = M — ml(ﬂ)l—x (V)

2,5 5o g A ladaly oygoa |y (iso 90 oy sl au]b ol e YU & Yoleo iy o b
Li=p"Li_, + Mf ()
Ly=p'Liy + M| @)
e &b gadas o] 3l sluss ME 5 18 5,95 51 oslo 3L 3Ll g5 00,0 555 clsisas (0 < pt < 1) pt oS
ol yor PELE_ 1 s1lo 3L )3l g 856 o g5 H gy 55 5 5,31 51 (e3lass 093 1o 43 505 @ yledy o
S o oy |y i 50 Jels ol 8l sl M &8l e o131



w’.«,uw

anlgs Ve dbly Sygod (680 (ol ply WS o cS)lie JIS (695 HliL 45 ool g Jad o )

sl §3—1S (s3baBl CilaSlao doliLiad ol L‘f’ 1 2

ut=1—LI;—LIt—lt (\~)

lt 9 d)&d U ‘Um»))ffé wd:g 2 Jl.iu»l ZMDUL.M) LIt (o) M o JlMJJ‘ Lg ‘Y‘J gja.{‘) »

Y lgils Y

Gl 0as JS5 )l (63b5 sl ) sliaBl o 390 128 (Bolal by (soges PS50 g2l
B pns jl digad Hlgls oSl pl )0 it 395 (sloyed o (sylasl odds s 55 Cagllas (0,8 iSTas Jlosa oS
&30t diges s 3l Cagllo b5 435 o S Cngllan (1) 218 5 (5 0) Jo (e 8le 5 (Co) LYE
ol yj
«byae sloysd om w.wl? wwf u»95-° M o> by &5 B eohllasl S Joe Ep wangllae & 5
slagel)l @ 90 sl JS Jlinsl ddye (RIS ogSan § (g (i balo (slp LOE IS uSe Y

LA L;‘\‘J.lj

sl 3 > B3 Codgie 4 4255 b 355 o o sl 3,8 Slas Jlives aatles 5

1+)C + I, + b +m, (VY)
=(1- TZ)WFLF + (1 =) rfKF — 5wl Ll + (WiLL + K}

t—

m
+(1+lt 1)_+ 1+buut

7Tt
25 oo ol 1y 1P sloolys s byl ol Byl im0 L3 |y gy i 315 g 00 ()5 <8k
9 oy i 5D Alogus bylal Ladn 5 (WE W] ) owy g g somsy (ESY ) djeiwd E el a5
2Ol F 5 ibpas p ol & s ga T 919‘[[“[" ol () oblse DY o (T 1) Loowoy i

Lad o s |y gl elas] u,.ab e 9 dloyo cle p Ol #5500t

Dgdee Ol 2 blg) Cpgods Sl diloyur SIS joas g o) 1 g (som) BB 93 50 dilojun B8

K. = Kf +K{ (Ov)
Kt = (1 - S)Kt—l + It (\\‘:)



o i '

oy Spao Y o il JidS U g ewy S ) 00l Mg d YIS phaw b L @ Ll

.&w‘w)).;.ég

K
1t 1 plyE-a (Vo)
Co= [wh @) T + A-wi (DT |

S oo S (Byae gyle (Silo Sl Bkl 1) (o) 5 o) (Brae dew At oS 5 )lgls

F\ H
I\ ~H
Cl=01-w) (%) C; ()

— Fy1— N1-u] Tog (A)
P = [w(P) ™+ (1 —w)(P)H] 170

Dgu o0 Ly )
¢ltf — A:b* ¢ l_ sl F F ¢lt+1€ — Aes1b® (\9)
S—F = ﬁEt[_d)lt‘Fl + (1 —T7T —7 )/11.'+1Wt+1 + p SF—]

t t+1
Ll — 2" Gliss® — Apsrb® (v)
ts—1t = BE [~ ¢less® + dexaWiiy + t+151—t+1]
t t+1

Bouja e 518 laly o Cam wtindon ol |y ] g lej 93 Gpmn (lis Camsllae Apgq 5 Ag 45

Jad 8L 25 b i ool ey o (Ui Il (gl 1) (comy i g oy ISR 0 3D gomine 2l
Cuouw b oo Citllan oy b oy Jad o b gl 5 g9y STg ST Jleinl b 15 s Ly
Gl oy Gisu )0 Jaad 538L 5l lgils (1) ax 690 (g lam] Cariio i lis Ve ¢ VA dlayly cunl
oy 9 oy (iR > ABLES )i IS (695 515 S ol (5] clalgy Cusly Caows 3 B )le

1. Participation conditions



ol 26 g3l Sl dei L D Ll’,, K o 53l b “

Lol Y-V

€5 93 (VoY) hlSan 5 (sl o (V- F) "€ iyl 5 Cgiluogd 5l g9, 4 olSey oo (g5lusSl gl
)3 352y (cowy el g sowy (S 93 sl Iime Mg @b 93 Cunl oad (53 fuwl oad 485 jlais oS
1wl 5 @ Oppots o) oS M5 &b
v = A (LD (K)'™F (YY)
G5 )3 )l 59y SRS o A D (o (Ui |y (o) i JUSI LY g oy 50 Glop KT
1S o S92 Wl 51 A sl oy LiSe (syg0 0 Ap ] oo
Ar= A =pDA+ ps A + & (YY)
ol cplple 9 (i J2d £95 50l G 3)Sas ) Lol (ad glacus§ (ady &5
ol b)) @l a5 (g9 plasil L S e | 398 i slacus 3 jF = If—g Jlnl b o)
D90 L ) Oygody (o)
VEWLD) = max {PIY — (1 + o) WLD — rK{ (YY)
— " (YF = A+ 2)YWELD)) — kvl + BE A e VE WD)}
oy LU D Jad Cuoyd VE ( Jad cusd Sl Ange K ey ise 0 Y cweid PE oS
il pj Oygods o Cunl Jlgio 8)93 9> Spae utils 5 Apern 9 S35 €5 BEAL 41

uc(Ce1) (¥¥)
uc(ct)
2 (Y8 dasly) oy00 5 9 (VO dlaly) " s sbm) Dolee K g vF s o5 Jol 4550 byl yd obaiug |

tt+1 =

el Anlgs Cavday o) S

K Cerr " Y4 K A\
F ﬁEtﬁ{[Ptil —1t"]ag th:+ + 1+ Tsz)[Tn - 1]Wtﬁ—1 + PF p_} ( )
Je t t+1 Jt+1
YF
= (-1 - P (%)
t

N oy lp s g Jad Cusyd dbul (gl 050 bwgie dlia b Lis YO daly Co Cuaw
Ol ] )5 g9, S plasaiwl jlodds 55 (s ylanl ol Cabie b LS dlasly ] Cawly Cons Cun]

F
Yigq

pgd Ole ol W 150 S il slyge ol cadie ([PEy — T ]ag L§+1) Jol

. K N1 N PR - s -
e i) (P7) Al ke 508 o & ond cdby djat0n 5 (L4 )7 — LWL )

Gl (g2 Bygd D (ad Cuod ol ol

1. Busato & Chiarini
2. Job creation



o '

5955 Lt 9 oom et (150 dilopuo KI5l 0o 35 L g GodB1S OIS 900y 55 pousy i 150 g5 b
:u.w‘ ol (“SJ).\AJW))J.& ).u?U ’.)K
Y/ = B, (L™ (K)H)'™ (VY)
1S oo Cunsd ) (lad a0l 5l aS s e i 1) (o900 UG By oS
B,= (1—pp)B + ppB;_y + €f (YA)
. Z & .- .o h . N . A s MI . /.
Dgd oo iy yai Y dlaly ©ygody L S 69500 plascinl
VI(LY) = max { PV = W/L; — r{K{ — kvl + BE[Are1 VI (L141)]} (va)
Kyv
20 Aaly) oy g5 9 (Ve dlayly) Jad sl Adlee K g Vi s olKsy Jgl 4550 Ll biaiige |

W .m|95 Cawddy (cowy i W5
K Ct+1_n yt1+1 —K v
.—,=/3Etﬁ “1Pt1+1L1__WfI+1+pI il ™
Ji t t+1 t+1
1

Y, \R!
=0 -a)Pl; ™)
t

Sly e g (Jad Cao b obrl oy pd o bwgie duge Bl X dayl) o Cuow

N oy plseinl jlosd b3is o)lasl ol Cantio Bumd LS 5 darly cpl Cusly Casnn sl S (5953
sl g5 > a8l lie JS (g9 o sl 5 il jge olod Curdio (@) PLyg %} Jgl @le sl
o ol snle 35 (P! ﬁ) Aloke 5ol oy 401 Coly 230203 &5 (Wilgr) pod )lie

Gl (g3n) Bygd )d (o Cuoyd

o Jolai Y-F

2 085 (S5l s 293 0 i MG G50 18 Bl oy 5 ooy G 3 23023 £
woles Sl y 5 dlaly 5l ookl b1y abbogy e 3 5eiiwd 53 &S canl opl i 90 2

(")

max [
wy A

5l ale (550 90 B )0 3 jedwd @Wti A Comd Jol ddye b digy bl 5l ool b

#VE(LY)AW Li=F,I

wf = ! {A—-wb*+ u[P; — 1™« Y—tF (*7)
S T e T A T
— st 2}
it
Y! K
W/ = (1 — wb" + pa, P — st — ")
Ly Jt

1. Nash bargaining



w’.«,uw

Aad e LS 1y o8 g o358 e (Sl e p &S

sl §3—1S (s3baBl CilaSlao doliLiad ol L‘f’ 1 2

&'.'-ng Y-0

1l ).:) O yguody ‘_;IJ9.> i})}g Codgdome

mb,_y (va)
e
Conly Caow Jgl Sylhe amd o i 1y cdgd z)bre Lo Cyb g clgd slaeld culy B)b o)l

GC+(1+lt 1)_+ SSWtFLF 0t+Tt+bt+mbt_

g g0 Ly 5 Oygods a5 Cal g SWle cladal s pgs &yle wdgd b slaal
T, = t6Co + T WFLE + t*rfKF + o™ [YF — (1 + o52)(WFLE) — rFKF] (v5)
el pgd lie g taslopus g )8 5985 2l Sl Sl Juols (glassl s ) o Jgl les
sald S oo (B lasaly 5 Slpy gl amde L ) e ol 35w Sl ) ol
ek ) O ygod o
Ge= (1—pg) G+ psGe_y + &f (YV)
0= (1=po) 0+ pp0O¢_yq + € (YA)

Sl ‘_,.yal.? Y-5

o oy JElitio 45 b §1 il oS 5 elain] e s 5,8 3,y aalllan ) (sl sl §) LS
Jelte tiS iy o)l polislyy 9 WS (oo By (eloinl ol 4 |y 065 dewds g Mian dow (idy
2 Jlisl oIl el 3 10 1S s 83 domge (oot el 4y g ALBL oo Aoy gy G oyl
el (el & dan i ol (GBI oy S Sl 0B Eoy coms 3 g ooy S 90
Dad s upal pj Sygod s ol 53 4y cund) eloinl el wlie I iz gyl ) 5 sl

:

TS, = 5 W/ f L}, di
0

(¥4)
w3 o s |y eloin] el &by cas)l @lio TS, of o oS
S35 o LYY
o) et Gty o w5y (WWAY) S g € gLzl 5 (WWAY) ) Kad o € len» 5l (6900 &
Db oo 4B)S Hlai )

mb, = mb, — mb,_, + 1, (¥+)

2oy ISl (o)l lolp a8 cul comuar Jo ISl Jodll Ko b a5 348 0 o4
Slaala g Jils 1) Bas )95 jl py5 Blioal 5 05dlly Ay I Sliodl &5 A oo e g0 ) S o>
Gan oS bl jlams musg lpl slasl o1y Jor liS b Hld, wlg5 o a5 sl 53 ol oy D95



o '

S5 o SSb Jg o)l cunlin Joall puSe wb sl (eobiazil asy il 33l g pye ls bais 635 50 SSL
Do g0 03 isled yj Cjgody
mb; = ppmmb,_q + Ayt + A,y + (£Y)
and o it ) SIlasl (ighs o Sl )55 Bl ol 55 SIS T 5 gy o 22 &5 mby
93300 Ui SBlasl o a1 1) (ol (i Jgae o) Byl & ol Jgame SIS Yy
1S o Sy 1) gl AR(1) 4l S 5l &S canl Jop 4 ye 8IS

¢ = Pgle-1 + Ef (*V)

Jals YA

Eooe b b gy 3l ol a3 5 cams) i 5 ooy G5 )3 005 3 Y gy (55l ol
5L plp w9 cowy HES I (69 bawi d0a g (9 )bk g )5 wke e ¢ By g)le

5l Casl @l il dgus byd ol b

5 o 5 40325 9 3,500 F
51 ool b o S ¥oleo bigab (gilo Jad LS 550 5l ol o ¥olee b ol p3Y Il oS 55915 (<l
3 el 0 pbsl S s €53 oM gy 5l ealatel b g (Jes e, I5 (VA23) «Sdagh i,
23,0 (goiidy oI gla yiolyl g il oud oaliiwl oI Judow (gly b ol 2 )lke yog, il dslllas ]
Slol ] sty oSl oy 418 550 (slagilound 5 (ly slojlol o ol oy oS Slors
ke ol &g e S Colw 1 a8 .Cunl WAA U AYVA Jlo 5l Sloj (s Jolis oolaiwls g0
Sopl s deg bamd o i 651 sl gl )l polie o) Jodo il ol 381« Slas S 5 T4l e

u.wl).o..o).s‘f ul.ul; Wa e l.m)uu.,o uL..)lJ )J.)LM Cowl 05 JJJ.»‘SL:} rvu)l.ij O yguody 9§J‘

G ol )b ydlie .Y Jgus
Table 1. Model parameter values.

- e Clodyi b
(W) b’y -[a5 R hyE ey B
(YIY) oylSon 5 o] v oy 3 5 som) SV s il (RS L
(WYAY) ohyKed 5 (g biauwl 100 s s dams 5 gy 6V b yumo ot o

85 amlgd 18 Balgs L] > Cunled D g yd 5 Cusl 39350 b gi 35 0dds (Jad Yoo
2. International Telecommunication Union (ITU)



ol 26 g3l Sl dei L D Ll{, K o 53l b “

(WA¥) (sl Y a3 &layw Szl £ S
(0¥2)) (Sl Vay Sras sloygd o (spdily (S S n
(WY0) 2l 5 ogis! +/o¥A oy S5 S9y8 4 o) g5 RS ap
(Y738) e (Y3 5 (o lab <o o3 S S9y8 4 sy Mg S a;
(aV)al5 wle g oM AT Gpae p ol £y 7€
(VA5 oulie 5 (M e dyetand g Bgi> p Sl &5 Tt
O TP PCH N PN AL oy o5 3gw p lle £ T
ez el (58 oIy M (slozzl ol e st
eleizl el g8 Iy lojd)ls” (ssloza! (uols s %
eleizl el g8 o[y cJg> slenl ol o %
(WAF) o, Ken 5 yoykad yay Jgr s 335l (gl Lolss jiis WS P
(YY) (elye 9 (ol -\/ao I b Jodll S b )3 )95 Conl i A
(W) (ol 9 (mols U B e Ay
S Slowle o[+A¥Y I Sed SS9 oyl pg
25 Slosloes <1Ad SleMbl (5y5kd 4T3 o i Pict
(VoVe) Sagh g s /o OB S8l e n

S 25,05

g go dunlie  sbly (clmodly (olaygliiS b1y 651 ;1 ool oy (olanyglicS laol (oI o) olateds

b oSl slayglesS dunlis I ol @l & Jglor Wigdo (w)p Byite Sl Jodll pSe il s
. uL*“ |) «_5’3‘9 L;Uzm.)l.) L;Ub)st;i;f

(‘55596 uh.wbu ..\éi.o) X d)ww 9 u.é‘g ‘_glhbblb 5‘ Jnolé ‘_glh”w Yy Jg.\?
Table 2: Torques obtained from real and simulated data (Source: Research calculations).
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Figure 5: Instantaneous reaction functions of formal and informal sector variables to ICT impulse
.(source: research calculations).
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Figure 6. Instantaneous response functions to ICT impulse (source: research calculations).
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