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Abstract

In today’s world, countries have come to the realization that their
available resources, including human capital, natural resources, and
capital, are limited. To use these resources optimally requires that
consumption be adjusted and productivity be increased. In this context,
the labor force, as a fundamental factor in production, deserves special
attention. Several factors such as geographical location, wages, welfare
and health indicators, proximity, and population density can impact
labor productivity. The present research aimed to investigate the impact
of urbanization and its spatial spillovers on the productivity of
provincial labor forces during 2006-2019, using the components of the
human development index, urbanization rate, population density, and
industrial wages. The study revealed the existence of spatial
autocorrelation among the investigated provinces. The variables of
human development index, urbanization rate, and industrial wage have
direct and indirect positive and significant effects on provincial labor
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productivity, while the population density index has a direct positive
effect and an indirect negative effect on labor productivity.

1. Introduction

Sustainable urbanization has been a fundamental component of the
development of every country. Urbanization can have a significant
positive impact on economic activities by providing better services,
creating job opportunities, and increasing access to basic services.
Cities have the ability to transform low-productivity agriculture into a
high-productivity manufacturing industry and cost-effective service
sectors. Cities in developing countries are the driving force behind
economic growth, accounting for 70% of the gross national product
(World Bank, 2009). With the increasing share of the population
living in cities, improving the productivity of urban areas has become
a priority for many governments and economic consulting
organizations (OECD, 2016). Accordingly, cities possess the
necessary ability and capacity to influence key economic factors. In
this respect, the present study aimed to investigate the impact of
urbanization on labor productivity, as a crucial factor for
development, by evaluating the economic growth and examining
several components of cities. The objective of research was to
examine the spatial spillover effects of urbanization on labor
productivity in Iran’s provinces, specifically focusing on the savings
of density. The study tried to answer the following questions:

1. Is it possible for an urban area to enhance labor productivity at the
provincial level?

2. Is there a relationship between labor productivity in a province and the
direct and indirect effects of the provincial human development index?
3. Are the external benefits of population density and urbanization
(such as benefits from population increase and industrial
concentration) responsible for this relationship?

4. Is labor productivity affected by the direct and indirect effects
(spillover) of industrial wages?
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5. Can the positive side effects of a more efficient urban economy in
urban centers be affected by structural problems caused by rapid and
dense population growth?

2. Materials and Methods
The basic model used in this study is as follows:

LP, = f( HDI,, URR;,, POPDEN,,, INDUSW;,)

The panel spatial econometric method was employed to analyze the
spatial spillovers and geographic space involved in the impact of
urbanization on provincial labor productivity. The Stata software was
used to examine the final data, and a square matrix was created
through GeoDa software in order to estimate the model with the spatial
econometric method. This matrix represents the proximity between
the provinces and assigns a value of 1 to neighboring provinces and 0
to non-neighboring provinces. Stata software packages were then used
to standardize the provincial neighborhood matrix, and a vector was
obtained by multiplying the matrix by the vector of each variable. The
obtained vector was entered as an explanatory variable in the model,
and its coefficient expresses the spatial effect. Based on the evaluated
processes, the final model is as follows:

LogLP;, = a + B,HDI;;+ B,URR;, + B; Log POPDENS;, +
B4 Log INDUSW,, +y, Z W; HDL +y, Z W; URR;, +

3. Conclusion

First, the estimated coefficients of the human development index and
industrial wage of the labor force indicate that an increase in these
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factors within each province has a positive effect on labor
productivity. Furthermore, the positive effects of these factors spill
over into neighboring provinces. In this respect, competitive markets
play a role in improving labor attraction factors within the province,
thereby preventing the departure of skilled labor. With the
implementation of necessary policies, job skills are promoted, and the
permanent departure of highly skilled labor force is reduced.

Second, the estimated coefficients of the urbanization variable show
that the increase in urban population and demand, in addition to the
training of specialized labor in cities, leads to the recruitment of
skilled labor. This in turn has a positive spillover effect, increasing the
urbanization rate of neighboring provinces. As a result, it leads to an
increase in labor productivity in the neighboring provinces.

Finally, the direct effect of population density in a province has a
positive impact on labor productivity. However, the indirect effect of
population density on labor productivity is complex. While creating a
positive external effect due to economies of scale, the indirect effect
is also countered by the crowding effect caused by population density.
The crowding effect is actually due to the lack of sufficient
infrastructure in line with population growth in the province, which
leads to negative spillovers of neighboring regions into the province.
The various effects observed provide strong evidence for a positive
relationship between urbanization and labor productivity. These effects
suggest that, under the appropriate conditions, cities have the potential
to generate significant employment opportunities and stimulate growth
and development not only within the city and province but also across
the country. Cities can create sustainable jobs and increase productivity,
thereby maximizing the ability to innovate, respond to market demand,
and benefit from the advantages of dense markets.

Keywords: Urbanization, Labor Productivity, Industrial Wage,
Human Development Index

JEL Classification: C23, J19, R11



\f'\/'\/v“ :&:«él.&JJ @JU

.“JU

39

ARRRAVAVVAYA

ISSN:\VYS— VYA

eISSN: Yfvs-ss£a

777777777 Ol gl g3basl sla fays ——
VOL-\YY N\ ey C)L"w-a\s Ao a)\a.&') YA 695

ijer.atu.ac.ir
DOI: https://doi.org/10.22054/ijer.2023.69840.1135

3951 (69 (5390 3@ ¢ T (ILad S 33 gw § (hnid ygs i1

Ol ¢l SO
Ol 5158l sl O dg o&tils csladl Akl ules IS * JEETPIIE
Ol Glsal sl O am dgd o&tsls o3lasil o5 sl 00T 38w
Ol lsal Glsal Ol gl o&ils olasil 05,5 sl Sy it ot
oS>

33dom trlo 5 oace wlio cOLail Aile DL o 23 53 olin 48 LlaBly s gn (l 40 Ln 535 0350l
O opl 93 5 351 s S90Sl 5 e bdn i o8l LOT 1 algs eslinal (6l 5 Sl
Sl os S gt aly Glogs e A5 5o ulul Jale 5 Gl gl Olsiea S8 65,5
301 BI85 gn aSTT 5 5 Iy slomwe el 5 008 03 53 ¢ Ll o Cmd e A5le ol g2 51 (55l
bbb 5y e 5 ki g Uy R ol ol o (0l s 18 30 S |, OT
S35 e 2paiad 5 Gorar oS (i 5 Gl dnn g el slaadd po Sl eslizal L OT
&m&u&m_ﬁﬁud}ijtwuﬂma-W«A@uja;pﬁ@u,t{wﬁ;d,,wﬂ,g
SOkl (53 gldd  Soens 5 3575 Sl gl alan ol 53 ool 0l Oy Gl (6 5 Slo
(s 1 (Sl ¢ i 3 jatn 5 Gt e 5 0 Gl Am 5 b (Sl ke 5 03 gy 1 3550
5o e S LI (maz oS5 et ls 5 5 (655 S0 Solole 5 St ol 1S

Ll Gl SIS (S 55 S50t 2 (S i )

LESPY uﬂ?LI: (Carasr VS\J: (XD 3 jalwd 31y SO G50 ¢ s ZLM}‘}J.:Ls
ol
s

RI11J19 €23 :JEL suauaih

Fmoheiseni1990@gmail.com :J yus ot 5 3%



VFoY Ol | 40 o lad | YA Jlo | 8151 eolasdl la i s | VFY

FURVIER
31y Gleps g Sl s L 53 &S Sl ed g gldias o S elel (o0
(S5 e 2 5 BB S oo Ay Tl 03,5 Coghans 555 4 ey 528
(o304 213 Slem o 53 )88 a6 p ) 5 ool Ty (6
Skl 53 5 (3Ll 3 pg Sy 4 OT 3131 5 amalr K (sl Sl 5 il
Sl 5 bl iy oS o pdy STOTAL (58T Cils dal s Jlisay (S5
Sl b 3l dls e St s WY Wg ldde LRIl L S s itk
333,58 Sy po 3 g e Ss0 e o SUELIL 5 ale e 5 58 (65,5 Slaosly
Sl sV W5 T b 55 Jole o 5 eger Ol st 4 (Sldl (6508 Sl 5 G2 Ol
o 0Ll 45 S8 015 e 3 Djle Sl HISH LB 8 sl S s Sleus
st 5 BB A b an g Ol Ghod 5355 (o0 o smins OT Jolo o 5 aza 5 s
b g clwly ol 53 3yl (Ko Gl alejw gm fete cnl Sl eslizal o
Jols (gl a5 LS e 5l ST (69,5 (s 1y B 5 D lge ST s b
) S 3k 5 03,8 e3lT chias o plonil pplie Sal b o7 (65187 (635 o 50
i gr e 345 o0 (2T R o oS

AT 5 bt e 0K @yl L b gd (YV) Toldlul Slidos ulul
g ool S0 Olgie a5 S e OLT Lo 54,6 gl 1) & 50 5 & low
(S5 Lt e 6K 55 Sladst 5 WY 51 (gl L5 15 4050 o0 wslid
@YU U152 0N ol b a5 L g o il ot ol e (5 iy 025L L 5L
ﬁ))x\@f@sjs\)yashaﬁlowfébijij)\sésmlvgjdiﬁ
ngﬁla\fu\;{@di)’\iWuﬁi.a)bLaQTa\{Lg.x.lvw&!)C!ﬁéaL@ﬁ\
St 3LaBl &K 5 as Ll 53 Culy b 1T (g0 e U S Ol 1 el L8
(Glaeser & Gottiled, 2009) 1S slowl 1) sYL (5590, L

1. Human capital
2. O’sulivan, A.



\\"Y‘l&\)&wJM

o Wslasl an ( S slasy bl S50 5 Conex SRl e &l o
qbﬂjﬁ@bcou\x&b:fwﬁwsjscuafx‘os;;]ﬁ&tsu)}:f
Sose e oI Pl 5 o il > Al LT 51 ag oslizul gl 5 Conl 55does
Slal 4 glaws Gl 5 Cand L diee opl 51 55 01l 55287 )0 5525
OS5 s s c)a.« 03 Soso e W, Al 255 ey L;LA)'\-\J\V.&%-
O o8 Soso st 2 S SBall g daly o) s opl el § s 0l 2
G308 52 (695 Coerl a5 L Ol 53 (ol Oliies bl (pl )5 &S ol
b g e Jtls Sladlas &5 Conl Sl 55 cpl dlesls el gl la a3 OT
o S| e 6,50 45T Gl 55 5 e 5o Cllig 5 20T A 5 e
Aleds 35 aze 0o 15 L8 (65,0 58

O S Ao bl 5 s Somerr i L) (231 B3 5 L S e
S Jolse (ol ) slme SIS IS0 S 5505 5 b el o il sl
2 Fen Joles el 03,87 () LS el 05,57 Bl L) L o8 Sose e 2
S sty s Slallae L 51 o5 28 b 55 LS (655 Sose e
rn 5 L 1 55l oS s g Sl adlge ol s b s Ol o 53 kg
B SLiol 350 clomanr (S5 jastlh 5 (Gt sjates (i sed F oSl
U5 5 b s et Dllllan gy 5 (655 Sla ool Cian Ll S
San Sle Ol gt @ e 1 5 lads 10 51030 4 5 5855 a3l L bl
05 Sheasd 3131 355 copl p osde . Llodds b me S (63,5 Guse e LilP
sl 5 S arle 0 51 2l o o 6 e aihie 65 55 VL Sl 4l )
eSS s gl o Gl @) & s (b bl 5o L Gl 5 S
e o JE s o glaaupa SalS 4 e 5 Ljle or ol B oL e aiae
S S AVl 350203 LIS 0 50l LIS 0 slaasy o JhalS 5 Oue sbasliL &
355 O S35 Sos0 e Il g 45 ST Ll sl Bl Al e o e
.(Hu, 2012)

1. Labour productivity



VEY Lol | 8 oyl | YA Jlo | 011 e3labl el iags | \FE

Sl gmean bl 51 50 SWI BT s o' ki gd ukie 28 o) et
S rd Comaz oo by Jds 4 il S 69,5 Soso e 2 S Jolse 5 shE
@l Soeal Sl 4 ) Comexr b lite (648 DML arn s el 4 L5
RCIM I P

05 Sass Sosost 5 et e Gl e SIS L JUs 4 Al oyl
Olgie 4 Ll g5 oo Lairliwl (gl smen 31 o506 LW LT LT aSul 5 ol O 5! sladlenl
Sual adls LLiyl Ghal HI8 65,8 Gosone b i s G5 5 ol 5 e
SIS Ol a5 Slal 0550 udiees SIJ1 51 Ol a2 S 65,5 Sose
S35 Soso s JS F10Ise & SIS nl § e 5555 o0 Sl LS it
S aldS wal e 36 6 K L

33U s WWAD VAN Loy 55 Ol Okl Yo Sl b am 5 L 2ash opl e
Slrosls (¢ SNy g 4y Ll 8 513 oy 35 50 Okl (g Lab oy slomn 3 8
Wl 0 55T 5 Slad skl

Oom olds (Kaad 3525 owy p S 2lds e I eslizal dlie g7 5
Pl Syse 4 Lokl ghlmman j1 A0 ol las,y,m 05,5 bl Cbqu
ue?}s;\au{m;\fuuuauuuﬁ6@\,66,36,,°ﬁﬁﬁmﬁ;
D55 S 8 g0 oo 2 (st s 5l BU ST STl ol o
Sl 0l

,,ﬁ,tg,&'@p%y)t,aﬁjaswmw%al@dww@xu;u
S e 5 8 hgy 4 oSS & o s ol il odd 1)) iy
35 on o ae Sbslgiig 5 6,8 A Lulg 53 5 3515 8

1. Urbanization



1 | 0808 5 sunms

A Gl Y
3058 2 O S5 ek gd N
Pahsr et Comer (b ) 5 S8 m o) Srles by s (S S
ssb 4 Sl o gol e O alee b d gl am s 53 (Se U Bl 1 il gd &5 ) shailen
Jedwab & Vollrath, ) 555 oo &L cuii ed (s — glws) O lge (i
3 e 0T 53 o5 Gl o o (5t i AT 3 L ki e clily () 55 (2015
4 by Gbla Sles e 5 Lish o 0ols Lanads gnie sl 4 5,5liS
3035 bad 0 o0 i) 4 Vsems (oLl i ) LS 0 OS> (6 el bl
sybp 8 8 5 3 (oolasl ane 5 AT 5 55 el jate oS Olgis o

Bl dr g (Sl 4 Tl Sl S ctrm g b 3 Olgr 53 Al ed
6 OIS Caliw Lo 5 ol 5 i g 4 bgs je Sl ST Lol sl & sline
Slas 52 x5 Bl an 5 lay p2ST G ar (SR 0 A, 4SS e Lol ST b
' ol ol ol (Chen &etal., 2014) conl &b a1 5146155 canw 5 Il s
3K timn ol s St S5y ki b (5580 Ghle &8 Sl e S 0L (Y1)
sl o 0 0T (o500 SRl 5 oobatdl Clld oL S a8 ki g (Ll
o gt 55 Dl S e e g |y Sl oS el bl 1 o Dl o 5SS
ey S5 5 Ll el s all osh e Gble s 5 ooladl S
S5 ol J8 5 Jom 53 b 1 (26 b g e 3 s A B B 5 Jom
dnt )3 5 AT a5 S (slabauly SBolly o omen 5 OB sy b 5 Oy & o
2 e S0 WIS e o dph S et ol glas 6 ) goladl glac
AL axals adkete golaml ) 0,4

1. Glaeser, E.



VFoY Ol | 40 oylad | YA Jlo| 311 e3basdl sla 2ag3 | VYS

S5 5 s OB G oo YN
obasl il a4 a5 Lo 5 oy 4 oS5 5 (o e O S5 S50 4 5o
@w‘.s\;uaju;yqsmu,w\(ru\)*ol,&uoy,ﬁ.J};@esﬁ
4 ol ol ol ol 3l S 4 oST] e (550 ST ol s 4 (6,8 oS 20 bl o
):Qb&qw}w;}uo,glé)\fdf\ﬁ\qrf\fﬂc_szS@\J:J.a&i\
5 oIkl Mg T3 80 o8 5e8a S bl )3 &8 5 wlo b awlis
bl j5 alysT s gl i cpl e 53 .l YL Gl cdies CoaS 2153
Slad s 53 Yoyl 3 jens Sl 03beT 5 disls 1) 0s Lol 015 6 e oS e
A sl b (J& s Jam w5l Ko Jalse ST et dn (5 48 0S| 20 onio
Gl SekS L e WS (oo Coler ol o sl 1Sk s U
a3 5358 s (Lol 268 OT o)l &S S 58 (6 48 S0 5o b S o W
osdle g g Ghla 43 (gmio S a3 & Ml 53550 on Sos0 i R e S

35d dluan bl W) wa ot Ll 5 o Sos0 0 Sl

I o Sose 9 Sl arw g jaSls YV
Wl o LT3 5 Dl €235 0 5 S35 50T it drm 57 (s Lt el 51
oo S5 655 G302 248 gere &S5 B 3 o 5 S Doy ok e 31
@Y 5 (Kb ale e i a5 e s psgie 3 g dimas | 535S Ll cpl 53 sl
S arle US55 Slast wle p Slazs| by Sl 28U o ggin 03,8 o )51,
oy o 4 L5 1 S O e dre§ 5SS sd e o psehe
Cails ga 13 55,87 5 ast gl Joolom aSU clnils gai 5 5iS OT o sla,l 5!
olaml iy 5 U5 Jolse 235L 30 53 cwlal Jole 5558 o ST ujlie 5l aS

(Vv ‘GL"""‘) bﬁ@ O s

1. Henderson, L., et al.
2 . Kuznets, S.



\\"Vl&\)&wJM

Sl e gt 5 (63 ot Glalanlw 5 187 150 H3 S sla Jule 51 (S
U o a5 355 o i€ 5131 4 o g B 0 lge 4 gams 4 Slasl e
S, 55 g0, Jalse onl G L s Sl AaTps 5 S (ij el Jule aw
S030 e 3 3 o S 53 ol 5,55 55 SLdl e w06 5 (sl 53 .U dal
03 5 il Cnlize (650,40 b bl (2515 3 5ats T UST e ASTE 5 Sl HIST (65
Aal g S5 (65 OT 3 5emed cddly e 33 ¢S5 Sladl wlop a2 Jus
OPAF (e 5 GleneS) 5L
o5 2 S b sl 5 Oamd s 5148 (@313 ¢ SLadl e 4 k5 o
ine gy (5 5L 350t 51 5 80las5be 0 5SS LIS (65 4 S (it
:)1.).3\:...;\L.611;\;.‘:)5‘}:.&;5}J&:&lga:}ﬂrbdjlfsjﬁjdbmpjij},&@
od Gl e ol ez 4y min 355l ol oS ls e VL (S5 i
a5 ot o s ol ailaie 0T 55 ) 69,8 5)s0 4 Caslan Jiuljil 4 Zols
e e ) 593 Gble ple o S (6 40 Olread )5 jasla (pl Ol 358 00 )8
Sl J 3 cpl il bl glols ki b CiS Olg o elal Cpl &S
3 S ol E1 5 ann 5 Il 53 slay 5287 3 (plmsjl 5 (ST 0T (slaesy s
ba e 53 Llse 5 e il s 4 i ed 40T 5 s J ol L.OF4 Ol es
3 shme g Sl by Gble 53 313151 gl 5 LS o i anal (95 L
Gt Ghle & Orles & el (g d Gl (2l UKL 5 Ty 15

S o

IS o o909 Sy LY
el 2By 5 jemms Gl e SV b oliS s ele &K LS (655 (690
LLisl s obasl la ton aan 2 5502 gl b (g 5 JB D5k 4 ose
b Jsles 517 (65,5 5 jatns Sl (ghon |y psge ) SIS 55 (gliasl 4 a3
L.(Cahuk & et al., 2014) uS" o 1,1 (sl (5590, s 51 HS olg J s

sl 5l b s a4 Jee 53 el sjemus obog 5 S (6,0 o908 25 o



VFoY Ol | 40 oylad | YA Jlo| 011 e3baBl sla ia g3 | VA

g Gy e SLL Wlg o ol STy ) 5 sd e 1 o256k 5 ol
S0 My 5l jode s sjeaes o5 LSs sl wils 4aS oK golasl
038l sba 5555 oo plad wle e 1l & S S0 5wl o eTHo 5 L
S 3jats Ay S a8 5555 0 JS SO 5 T3 (1l O S Sl
i e Sl Sas @ Ewl w5 05 2B, AEL oo Aby
Sl 31,8 (65 ,m 8l Lol (5590 e il 31 L L1505 (Biesebroeck, 2015)
S35 LB L5 (55, 4,8 a5 (ol U2 g oo bad jazns J215dl 4 2o 5 b oo
e ($030 2 DS oS Sl Aimme 3 et (i a5l 555 e Sl
o opl S gk e fdad g e plolanl bas janws 585 0 3 jetws )3 Ol ks
Croma 315 3 g g 0l Lol HIS Ol g 0dd 4 e 58 Ol Ol Jolad o)l san
Sl Lol & el (o5 i b (b O 655 6l Lol &S ol ) 1 88
S35 03 Lo 55 Jpame M 5 ol e T)s 4 oS Sl aitie (Lol &S L7 (65
el 4 ISl ol b 208 Jasl b s Loy 531 (S A5 0T 3 L1
358 g0 a3 jatd & 5 pll a8 (65,0 gl A &S LS ) 65,
I35 sl 033l 056 S HsbOles 8 ol S g8 by ol Mg B30

.(Clower, 1965) .s”" . 0L

u;',.hjﬁ M":'.’ A
S8 o T oot SV (6 e aibaia YPY 1 malor (5145 g bl (Y1) 701, K0 5 LT
rbu‘da\m;l‘ti\sﬂr;‘;}‘_;)}oﬁjdfﬁ‘}:bﬁdgi*"aUY"\ u.;l.a_}a_}b.)b
fFoy Ja.w_’;'.o)_,.bd.:b Lg)jcﬁcwrf\jdﬁﬁ\ﬁjé MJ@QL&J«{.’UJ‘J
03 Corer (olB w55 Ly Sl h O il 93 Wl s s e A1 s
(Lad SIS Sl ale p CosLl 5 3 jats 3kl :S0ke (sl 13 457 (5 4 bl
310kl ke 553 j0mws b (6 o8 bl 53 5 il 3l Ao s F LY o ) (s0

1. Marginal Revenue Product of Labour
2. Law of Diminishing Marginal Productivity
3. Abel, J., et al.



\\"il&\)&wJM

Eo bl 53 Sl o IS ib 4 bl o I Ol ) ) S 0504
Wy AT 3 5 e i ol dsls 5 Sledbl (g 086 il 4 45T dias e
4 ol a3 2305 (a5 sl Slacs) 5 b B Sl g b el 5 At
ORI L Olejan oS5 4 a5 LI (55,8 oo Lo RES) das e O
b o SRl ) Sl b

S35 $030 ey Ly 53 bagd gt Sl 2 3550 53 (YHIA) 231 ST 5 S
Lles S5 Gaames (P> s Hah b \§4J4T sdoia OYLI gl e W 5 s L
Loy b i ed AL pes mlo tha anesd duzl 55 o asl s LOT
Sl Sl 51 F 00 WS oot YL sk opl Ll g il (6550 4
Uy ol S35 s SOl gte a1y 355 gl LOT kizils St Sovan o255
AU 5 LS sedi mlo jarads 5 Silups 5 Soiieh Sl Jol Ble Js 4
s gl 2 K poT ot SVLI (slo g 1035 50 45500 53 inis et
F s cosle glus J-’L. oo b eslaal LYAYE b YA adle (¢l o L8 S9 .
..,UJ;JJJTJ,{MJJ

S35 S0 2 OT Fl s (o s odiy oy 53 (VAN T a5 s g2 sb
mgw:w‘;ﬁ\y\“\\‘lﬂ“~VL;'La)'a)j.a)a?U?ﬂvw)ﬁytgjjuu\)a)lf
Slasjezus IS5 4 & 505 0 e (S0, 53 S5 S sles 4 L gl &S
A1 VL Gl le LSl &7 (ol b izman 5 dipd e Jamae o134 5L
.,up@;ﬂgub‘_;uh)“}”jgdjpwf\f,;mdw|

O a8 Gkl b b Ghagn 5o (VYY) OLSGa 5 7SI
g Jolss S Goso g i) o p o Wl Gble 53 (ghs0,4 5 s O lgs
S5 3l eslimal ol 5 50 L8 CwiS i wile sl se i LT(TFP) Ul

4 g 5SS s 0 L S Gl gl Ol SlaOL 2 5 B s IS

1. Klein, A. & Crafts, N.

2. Tadjoeddin, M. & Blackman, V.
3. Giorgio, C.

4. Total Factor Productivity



VEOY Ol | 88 oyl | YA Jlo | 811 lad) gl ags | Ve

B slaesls Ja o shin oyl gl o8 Whasstls y cdiloks fime Il (o35 0 Gblie
S 31 aalsd 5 03,8 5,57 5 TAY B 1880 sbadle b 1 Ukl ailase Yo ol
TP ws) 5 (B0 5 (63 5l oslial o alaly 55 1, (JK U)o 2 ala
b s gble 55 5o TFP ae 4 Yord Jlo 5l das oo 0L oS Wiles T S
il s Ghlie 53 48 I 3 (ol ol go iy by g S (g5 lka 5
Ol rmem s ol 03 HIE S TFP ) e s5b 4 C3ge 8 (555
PTFP W) s om0 Lyl bty Sl sl e &l (SO > o5 Aias oo
Mar 3blie 53 TP sy e 306 0l lgn s 5 I 8 55 5 26,15 aaie Gblis
(g Jolin Gl ots 4 Jad 6y Cllanl &8 dias e 0L Lao)T (slaasly .l
Azed e el ol Gl 4 gLl S i (jeted) g S Gl
Gl e Gl b e S (S5 5SS 55T 5 Wl a3 !
S35 sl 5l S 5 06 38 435 53 b Sl Slojle 55T 5
53355 0T (g0, i)y 4 e Salgh 53 b das (ol Bl 28 Codo L L8
S bl G151 ST oS 51 VL (B ae )8 6,8 3500 T Glej Wl s
ol Oda b glacawlw 5 2 53 LSl alls G0, » 2o S50 Cl
35015 1L JUzal e & LOT JUasl Jlaz| 457 5 50 5187 (65,5 51 025 SseT
s salee oY Glatwlow latopl e sdle LBl ke LT 5 0 hiSey o0
Jool a8 1 VL Oslee L Ol arlge (gdls 55 Olian Hsb a5 LS o s 5 1y
s g AL (il y bl s Sl ale e 0ds iUl el
Ss Ghls W5 53 1) oS5 sbasd o 5 S50 (Y2VY) 0L 5 55555
OLas LT laanl . Lsls 5l 3 Lo 5 4 5o 5,50V 8A-Y VA Gladlo gl &S5 S
3 5 s oS 5 03 ¢S 15 Gk jlur s BB LU S & e o
Sas o 5 il i Lastla Sl eslizal b 1y Jows sash o ST 0T 5l
S s e O gl s S e kit (oS5 5 (snlal p g s Lo b1 il g

S0l b 5 53 maby 4 3l §sS w5 ((ares) Hlu paads

1. Vazquez, J., et al.



VEY | 008 5 (s

VE 5 @l S 668 VE §aame 3 . Lyls B OWST gl g o 3 OB S g
bS5 b g 1y 58S Camazr IS 5l daoy #Y &S s e Ol (Sl 4 0 5ake
ol S5 58 s ally (6, adate ol Jlazel Hlons ¢S5 S (6 gyl s e
Al Sl e e kST g2 3 VP Lo e (S5 L Comesr 8 0 pkn YY 350
Gblie s .l 03,5 s Olgzr 53 6 o515 4 Gbls o el s 51 (S w1, 0T
s dly G oS5 Ll s e O 1y (5 Ikl (slae g 538 (5 e
5l s 53 oolatil s Shes 5l 555 aikate o 5051 e Ol g 4 K S
055 S8 a3 )35 5 455 sb 4 anai /Gl e Sl T 55,108 o 36
FEe S Gladame K5 53 bl cdas a5 &S5 S0 3 s (6,88 4l Ale Comar
s oo Sl shs 4
5 e pas Sladd o SIS Olge Cod i (WYAF) OLKes 5 el
SR b 3 gxs 055 93 4 Ol Sladkul gduaies b galaml Aby ) ok gh
3 (Sl s clisls 513 )z 350 05k lus Bl Sy g0 4l V0 0)55 & o
ls A5 Jelse U7 (Sos0 80 2 Sulolan 5 ke S1 ki g Lo o oS 5 0T
Ol 5 baysiS o sladl Al 5 o504 0 b gd 2B (o) p 4 (VWAY) g8
SR o o s o O b gy gl ol sy Clite Lo phade i 3
Ly s g a5 Lol yo 48 sazma 4l . di,l5 odge g Loy 5587 o slassl 53 (glodisS puuns
s bl a4 3L e b ST BT oo ,a i) Gl ol SIS 4

313 (S s gn plowil (6,40 O pke 5 (33 Slalie 457 LI

S5 Sy 5 b piie (bl slaesls 8
Ol ¥ (sl pr s (Slaosls ()13 5550 Coda 5 ¢ gb 50 4y a5 | j 0l Ry 5o
ST 5 e slosls ool 51 lalbulsS” 2ay 4 \WAB-YAA Sloj o5 sl 0!
ol ol o 65375 8 SleMbl e Lo 5 ol LT glaasldln (Ol !
odinspmed 5 Sl pite 5 by O sk i 2 O (5,5 G300 el e anlllas
oaFE 5 (Sl g F G G oS5 5 Jb) Ok e xio 3 ens Juld



VELY Oleoli | 8 0yl | YA Jlo | 011 e3labl el sags | VFY

el Easn y3ods b 5 54 el s ke .ol s )3 o Sl dr 3
loks adls VWALl Jlu 53 0t Cs e Cnd et L

S ool a8l Sy ke g sbadl e alin 512 (LP) L (65 15 65508
A 03,551 s & dn Sos0 350 0 i e (VAM) YIS (650 0
(o Sl S35 Dol Ol O (65,5 5 A eolinal 5 (6,8 00 L (Koo 3
el 0l il ) ghate 4 O 5 ONT uile

w (o) Slads 5 LY Sl (glas gaze b Slodst 5 VISl 5 o (5550,
C,-;u).sjfl.;}:»d“bequKQT.\g}:):;y(dwﬁ)o.s\.sv\.'a;lidii
Lol c.x;,_}fu.a (S S304) QT@:J:fjlﬁ ! ‘SJJ:JJL‘ID)‘)&."'MJ“S
S Sl €l L5 YIS W5 55 45T plaesls 1 slae game 1S 7 5o o kg
() adaly) 4y 8 a1 ST (555058 OT 0 0,87 15 ot w3 8

ol 208 G Sose s ammlome Sl 03553 551 6 germe (s onl o
Cond 43 45 ol by O sekon Aoy 4y s Ol 09k L Oolil _Jstls allsl o 5
RO PRT-DRN RIS 2 N (W

e:)j’é‘ u::))\ &M (\)
LP =

BLTIPERE,

5 Camax JUiml 40T 31, i e (VAR 75, S (Urbanization) i es

3955 Glan & i aS 03 S (a5 (6 e bl 4 ol Gble 51,558 ) (65,
et 3 Lo i 55 OUT JUzil 4 meie (Bl o8 Sl gl 4 plins) Coner
5 Az Sladst 5 mlio meand abali ba gl 058 0 LOT L Lo e Jlds glac e
L) 6 S b ool Gl i ple 4 Cod b i 0 Sl 4 a5 L
a5 ol 53 s g (6ol ) el 1 o3liamBl Wiy jo s gl cgy ool SeAS s

1. Labor productivity
2. Japan productivity center
3. Jacobs, J.



VI | 018 5 (s

b5y 3 oo Lgn 0 5501 L33 &) jonte 457l g 31 i( Ll amw 5 a5 L3) "HDI -
5 Fhe &l eTos g 5seT Wile (6 Sble S sk ,p d e S 4
agn aw ol O me Sludl anw g esle &S Cul g sblig Oleds 4 o s
(il el aw cwdin 50k 1 e Olsle glas,lblnl alel 5 Sl
QM‘OMW[}&(V)@‘)JJOMG‘)‘J}AJS&M\fwslﬂ‘d,ﬁsb-bulﬁ"')))&)}ﬁ."
il 57 Gl 218 534S ool o Ol aman 5 sl gy il dge

(UNDO, 2011) ol a5 8 1 5 eslizal 3590 s 0 Y0 Vo Il 51 Jlo O3le 5L

HDI= (Cw)lwuasu*ujj'},/'ubu* 44/,««GDP u;;;Lﬁ)W "

Olojle luains Gb § Sl S U Lho o Sludl dmw s Lol gods 35
anw g esla VAR 50 /Y s YUl Sl ane g e /A G 5L sl e
OFA I 2aS polas g Lo gie Sl anw g astls /P44 6 0 /00 u YL SL
S(UNDP, 2015) ot Slusl arw 5 yasli op 5 ol e
Sl 55557 Comar IS 43 g 5 (5o Comer Cod (e ) TURR -
TPOP 5 (5 4 omoar UIPOP «(¥) sy iy 8 o g b Oljen 15 0T A8 o

.MJGAQL’;J\)JEJ:JJAQ\:M\CA:M.?J{

Urpop )

4 o Ol G Comax sl odias 0L &S amex (ST 5 "POPDENS -
4 Okl Coraz P Zunex (ST POPDENS (F) dasl 53 sl Ol 0T C-lie

1. Human Development Index

2. United Nations Development Programme
3. Urbanization ratio

4. Population density



VEOY Ol | 98 oyl | YA Jlo | O1 1 ool la gy | VEE

p
POPDENS =2 ()

Sleds Ol Jﬁl.:a odas Ol L3 Cﬁ\):é&;pa}o.uajgc.aﬂNDUSW-
&»JJQT)DT&W\M}F\' )K&)ﬁ%@”éuogjsjbow)g
".;"“‘°MLSJJTC°".' QLT.W\JA
4.%4‘)C))j.\p4.’Lg})}TﬁJJ.Ade‘)SLNLOMGéﬂduﬁﬂﬁtjwdu‘ﬁ
el 153l 5 5 eslizal b o b5 slaesls 63,557 G S ol 4S5 4 dal g (B)

..L:u.w?'4s|,|m;l,;QTGK@LULA@\Q,UMM\P”;M

LogLP,=f( HDI;;,URR;;,LogPOPDEN;;,LogINDUSW,,) ®)

S s 5 SR gs Jde 0
oy 5 et 5 s g Aty yiie Olgear S (65,8 S50 eiie (B me Sl ey
Sl Eaas ol o Jates Gl e I8 55 4T i g R e R ™
Mguos\zcﬁgby@jL,.g:,.w\vﬁl}uduua))Tjé\ﬁ‘lq!fi&)flcu\i\e.\..f»
 obad ol 5 bl glaesls uads sla Sl ez abie 5 Sl s m

Wl o 1S 5 ot e o Ule 05T 51 S 5 a8 8IS
05057 33 50 dote 53 0T 03,5 blodd 5 aalie Soon 305 Lol & ax 5 L
05031 33 31 &G 2 4 by pe el 5 587 sl 5 03linl "CIPS , "CADF
03057 33 2 S o0 5 53 4o )3 B ()lslian pelas L1y Ol ey =l 5 S8 (SO
Sm@&bﬂ&ﬁuL;Lmb);1,@&1‘»\,4,*%)%,;)0\,%_?1\,‘,@
35 o) olal o 1y b e SUle ¢ ke Sty 505 Coadl e 4y anlan ol o

J‘“"MJ‘Q‘Q}”JTJJJ‘JJV?{dﬂu“)fd"b‘bé:‘“‘“{}"}up}gbd}“)'r

1. Industrial Wages

2. Cross Sectional depenedence Dicky Fuller Test

3. Cross Sectional depenedence Im Pesaran Shin Test.
4. Fisher Unit Root Test

5. Pesaran and Shin Panel Unit Root Test



\f&lé\)&w}w

L;lﬁo.\.»TC,.w:«{,i:liaQ@j@fwid@bﬁéub\j@):ﬁ) oY
SR cnl Sl ite 055 Ule ol g ol 55 15 3 pl (0T db gy o dlazl 5 Loy LT

ol o @yl (V) gt 53 abaie Seen 058 i s L

b slaesls 681 3 s uite oLl O a3l ) Jgu

CIPS . CADF . e e ol
Jlazs| t o] Jlaz! t oL s
s/erto —Y/Y\0 /et ~Y/Y0) Logdpit
Y —Y/VY /eee —Y/YE HDI;¢
Y ~Y/¥o /aves =Y/ Ve URRt
/500 -YN\Y ferg RAIY Log(popdens)it
ooy —Y/¥E ofeant —Y/AV Log(indusw)it

o slbbasl b

eia 53 laie (Soan 3525 5 b Ol —l 5 2 05057 93 2 olg s
) ite i s Sl a5 et O 55 oo o0&
sl 5 05037 55 n SlaoybeT ¢ anto 3jemws o, kte 5 mex oS5
5 ¢diian Ble g azills abade 5 S 2t domly ad ) La ke oS Lias oo OLES LasaT
0 51 S 55 eleT o Jlal 5 o3 565 55 Jgdo 51 0pa5T ot o LT Glas 3
S r 35 b piie ol (Ble a1y 0 gn3T 53 8 ko 405 5 S el o

5550 dbe i (6l o shb Wesls 53 O5a3T o dslcla yize Sl s 51
1l ) e ped <Ll 05T eslind
Mon 51 2,5 65 5 gl Wlin 51 050 dan o8 ol (sl 0505T o 003
,;C@&olﬁ@\,&wMoljs@,wl;ﬁ‘,sdﬁwcw&\ﬁsfm
<8 PO0ling »,57 ; ol 0 4 Azt i ply Culh S plad il 3 528 8
ol SIS sy 5 S plp oa b sblie I 51 B0 Sh ol 28 03 350
o8 %ol 05057 Sio 40,3 (V) Ui s Gb sy onl 5o &5 055 0 w8

1. F- limer test



VECY Olgl | 98 o5l | YA Jlo| 311 3lasl sl iag s | VE5

Wl a1 els 0503 0 503T pl 51 s 2358 oo 3BT o sbb (glaesls 545
Je Jitn (Slo e 5 08 035 cpradnd Do S 5 Sl o LSl sz pde L g
2L 1 e bl 15 s B ) S5 0o o s p 1y Sl 4 5SS
Gl 5 Jits sls e LLijl pds odiasolis Ho aus o o .Cils dal g5 5 55,8
2 05031 ool o anb p a8 Sl Bl gy sdian 0L HL 40 5 5 e
bl wlul o Siass ol sleesls gl osbb glesls 55 &Il Osp Solas

s g b dy (V) Jgdor 5o 0dd 3,15

CJ""""L“JJ“';J Fu‘,.aji @L’JS Y JJJ.:.-

osbol e !
J‘“’:de}")T YA/ AR u‘lj‘l‘u 6\_&':;\;
oeln 5051 oV/e Y e ol

ot slaasl il

e Olsie & ol SIETL ol (slaesls Je (V) Jgdar o Laasl _elul
d-F oy)'To,L»T(\‘)d)u\g-@w&b.wlougw|&jl{lstguwl.s@ﬁd.u
0 1 yaS Jlexsl i Oz 5ol +/0 00 v bl oyl cpl ezl s YA/N s Ll
Slaosls oSN 5 ois 3, andli (laosls 5 i i L5 () ol Sl ] Aoy
b & Gola D gaT Sl esliial b o 390 Aal g5t el (812 S o) (2 5hU
i $3bal DL b S By LTy gkl S S ey pal g ams
5 ol (B3l SIL o b (68 St e s 05057 o 4005
ol Sl S ITL o s 6 I Ol jhs Callbes 405

ezl 5 OV/ Y Ll cpesla 0 505T oyl T sl aeion (Y) Jgudor 53 45 ) glailen
S s OS5 & s 50355 k23 O 1 faS oS el /e b gl 50T
Wl S S o b (6 S nd 4y 0 505T

ol SITL o sl 6 S s Sl o Cows 4y (63,537 5 el s (F) J gl s
el o w1 1y il 6 K 5 dslas

1. Hausman Test



\fVI Q\)M}M

R LR PP QU I S PRPS
(MLE) ;;;Lu' Q,..«JgjiSl.,\;. JJJL—: JZJ‘)

Log(Lp)it sl ize

Sl 5 O T U RN L JeF Jios e
£/14 a3 /e HDI;
oY YAY: Y URR;t
— Ny -1 VAN Log(popdens)i
Y Vans YA Log(indusw)it
/AYA /g0t YEAR R-Squared
YA/ Y0/AL VAL /4 F-Statistic

o slaasl sl

ol slaesls (ol SISl o sl laosls (6 SN aw e doe (F) J gk o
e A o S a3 al e dd 411 Al g skl laesls 5 _dslas Sl 1L
(Sl drn 5 e li e 45T ol pl odias OLES ul bl 5 Sl okd 5,57
2 e 5 pdteen 551 S e 253 (xis 3 jates (a2 B0 e 5 Gl g e
b S 8 3 55 o (oST1 5 it 5 L1 LIS (S35 S0 4l e
3353 e b b S (o 2510 SIS 65 Sose e b (e 5 peiene il
sl ylslian 5 e il 5 dslas O 1 g S
ol 03 el Jie Olgte 4 Calf DI o sk slaesls SN 08 LB 51 ey
S 5,5 0l Ol o coaT Cans 4 (63,57 5l b olal sy (F) Jgir G o 25
35 Jds bl (liles 5 ST (65 5 S50 5 I3 sre 5 Sute (551 Sl L e e
i S Sy go (Siwar 00T (b 58S Calibe glapkal abie Stewes
3 Caliien a0kl 53 ) (53,5 o508 2 AR5 S ite OIS 15 5 2
okl 53 1) L o, Sosese 2 Fae @Blier A (ol Glaesls g,
S5 03 Ml o St 88 5 03 (ol il 03 S5 Bl 58 Calisee
Ot et 53 0T 5 (oldd SIS A Oy 5 18 (55,8 Gos0 e (S Lvsmed 5

CAEL bl g A



VEOY Ol | 98 oyl | YA Jlo | O1 5t eolasdl sla s | VEA

S 35T 5 4 Ceand ol 53 ol slresls esle e SN 5,57 0 51 e

Ll 75 s 4l Lokl (olad gl i Sle 5 0l 5 o0 (2120 (o AL
s 4y 4 1y glas S5 e fle 5 03,8 £l sl GEODA S1jle 5 (58, e
S a3 1507 503,863l bl 153l 5 5l eslizad b 1y Sl okt 5V 5 a0l
thab o b e ¢ lad Sy plon s e ol oS o 4l (L2 sla ke
S5 bl e s Jde 5 oldd sy 6 S glab gl 6 S ols

W M‘? ob)' U’:’“’J L.StL“C”w)" J:fl.ia-

-t ‘SSWM byji N-0
Y TR P RO PRGNS » JNEVY T KVRNe S T SR ISE
S oslizal by te cal 6l 3,8 513 0505T 3) 50 eV Sy Sans 5
4 p 5 0505T5 51 Y b 05m5T 01 sn 505T ol bt O g05T 4
i 53,8 a5l 305031 3558 Jia 3 INS (g1l w2 Ls sla Sl (5 ,l5kne
3 Sl st S 5 a2l y ite (S35 2 I35 gy e SOl 05057 ) Sheo

.M.\Abﬁ-%U@L&Q‘j\bﬁjﬁ@gd-&ﬁﬁb)yw}4565)‘9.@)5

&L.bi g;o;w ‘5U=C>yﬂ £ Jad

s e

_ I-Moran
VARES AN dw‘d‘ﬁ-“)é&wwéﬁjr.\&
/a \A7AR o Gl iie 53 glas Saen sz pde Wald Test
YN /4 el orie 5o glab Siaens s 352 ps LM
VAN LY/AY s olad diw Syrspde LM General

o sbasl b

1. Moran test
2. Lagrange multiplier test
3. Wald test



VFA ] 018 5 (s

2bad o3l sladias 3 Gewls Oge51 .Y-0
Seslimal b Shags sla ke m oldd  Siacasar 3555 Sl Oliabsl Jga 51 e

1S sn b B3kt b a1 s g g Bloud 51 81 gy 1 40 pmla 05T

b 2 shl L ela 05051 s .0 Jpur

wlad ool ol Ve Y4A SEM el gl

las ol o e VA/YA SAR ol i
slad ot ol ey YY/AY SDM b2 s

ot sleasl il

(b sl (6 S a1 () o 53 Cponln 0 905T 1o ol gl ol
soks Sl X% )bl 4 a5 L oS 23,8 ans 15 o oUBb s 5 o lb 4l
cw)j.ﬁjy&L.,é_.%G}Q‘Mﬁ)éédﬁw‘au\ﬂM)JOJ‘J&JSQTJL&:-‘?

gy Jdo orelS ‘5\.&&‘9#}1 Y-o

Grlls ¢ oUsb w3 5 olid gl 5 o Lab aidy (5 S IG5 Jle pueds 3 e
S L Wy 5 Wy Ga0 93T 3l ealital b Caad 53 olidd  miwslassl Slosl
555 4 p 0 09031 Cpl i i b S1aS Sy g pl 558 o oslinal Wiy O ga3T
LSUG:-AU.]#)JJ.AQ}AJTJ)}A)J@‘SARJJ&&JMJ‘)M‘J}QJJ}&WJ)J
J‘QUG:'-&M)J&L&Mdbu}w)ﬁ‘_;lﬁ}f'SEM‘_,;'a.ift_.;il«é-.‘?
s Gals By ol L5 S5 1 p 358wy LLaS sl b i sl ST s
by 0031 ol o b p 51 5 ol S oo 3itd 68 iz 15 05057 1
ol ls 5 e sl e 3 oldd  Seen Olojes 45 ine opl 4 34d
bf&@v\.ﬁUSEM J.LAJJJSDM L;}i&\,w



VFoY Ol | 40 oylad | YA Jlo | 811 eobasdl sla fags | Voo

Je 503y Iy O ga3T Jio 4 )3 oS s oo OLES (B) gm0l ) s
Ao o i 68 ki Wy 05a3T 53 55500 SIS LD sss 4 LS WS
&LA& o8 ‘_g}i”" ol S J)\J ‘5_:_L¢.9 (5UQ> du\.» ‘_;JSJ_: 4 o‘)u‘ JQ}OJT

M@JJ.‘: .\J'JJ.\.“J byji A d}.\}

35 S o Ll
e AVAN y = Wald test
et 1Y4/14 psy=20 Wald test-nl

oep s sbasl b

% dJ-A D)jiﬁ -0
Ll ol de Ol ey oot sl soT plail 51 my 457 1) (oUdd 93 55831
.b;ﬁaﬁbéﬁb‘(\/)dj-)?‘)bjabjw&w@‘):ﬁ‘bu«z})qbwhﬁ

wlad Cub OIJIL 98 Jde cpesa Y Jga

@L«J;L...»,:,&Slb :JJ}IJ.! j})

LOg(LP)it 4ty yize

oz il s gl

et A HDl;;

Y in URRj;

s V/ve Log(popdens)it
offoc YV Log(indusw);
e im! Wx HDl;;

v/ +/0Q Wx URRjt

e -/ Wx Log(popdens)i
AT oY Wx Log(indusw)it

oen s slaasl sl

@ dS gba,un 5 el la i (ol &S Gl alg e s (V) Jgis
WJS ua}uﬂahg;m‘ i Ll (_)T)b Llodi d-\.ﬁ JJ‘} @wﬂ)ﬂ O



1Y | 088 5 sunme

9 VV0 Olpe & (omamr (S15 /W7 o b (g 75 I b b Sl
jly\:-@w.x)\:)lféjﬁitg))aﬁﬂ&u S oo b srs 5 5enas
Sy Ll anw g sl a5 A o 0L 50 b 8 Sla e olid la g )
S5 & Sl 53,13 Ol ja )7 (65,5 o302 st 5 BB 5 Tote i)
O G Soso e RIP el d Okl Hslre slailul 53 SLil axw g e la
)}bﬁdh&b‘j‘@ﬁﬁztjdwﬁ)}.ﬁ-«\A‘PM‘)J'/V?O‘J':A‘tfioh.w‘
(S5 eite oy 5 2,305 1 Okl S8 (65 08 (S50 g (ke S1 /08 Oljee a1 Ol
228 52 5 3,305 1 Okl IS (65,5 o502 2 site S AT -V/FP oS b e
S G Sso e p e S Y o b U Okl glone (slaikiul  sais 3 etws
SIS Il glallast dnloe b it 8 5 aditons S STA) gt 5o Syl T ol
Cwyugy;l,.u\aug,ﬂﬂ‘;)&;;yL;;u«:,a;mu;.dw_d\@u

el 3153 ol

W;;W«JS Q|;| A Jj-*’:
e E

o/ i3 /et A o/ /oY HDI;
/Y o\ /Y oYY /Y /e URRit
/e -\/YY e V/oY " /Yo Log(popdens)i
/0 et e Y e VYE Log(indusw);t

oeaas sleasl b

St 5 sduperr 1\
Sl ol 0 lias Ol I8 (65,0 sxio 3 et 5 Sl drw 5 asli (63,57 5 cul 5
2 Ste FHOkal a3 ) (6,8 (grie 3jares 5 (Sl ann g Ll (L1531 &S
o Okl Cote SISO ) g0 4 slame Glaislnl 55 55,05 ) (65,5 S04
s~ S sl (61 45 Lol By Sl 5L 3 g s e Lo syl K5 5 ST e

1. Computing marginal effects standard errors using MC simulation



VFoY Ol | 40 o lad | YA Jlo | 8151 eolasdl sla iag s | VoY

So Ol 53 15 L g ediS il fulge ale S8 (655 0 hs 4 LK (g5
aeals il I Glalee piY il G2l L ol 5 esdle diise o
Ods 4l bdle Jol a5 1) YU Ol L, (64,08 adls To~ Oljen b
s oo SalS G Cl ol 5y gLl als

Sz Gl S das e 0L 65 nl 5 i e it 65T 5l b
S 4 e da g 55 aaie ) 6,8 S esdhe OB I 6 e
Fr e s Soge b ol S5 oy ol 5 a5k e 8 b LS 60
O 5,8 Sos0 e IR 4 e s esls 5l 3 S0 Lo | gl GOkl i gl
b oo pglma Oliul s

IS Sss8 Sose s g e S5 Kl 35 Okl 8555 Comax (S5 e S|
Sl O Cpon S5 S585 G308 2 Somer 0515 51 Jool it o 1 Ll el
AT o gy 4 obie 1 50 Gladh o s & 5 bt St il sl e S
(S5 51 ol SIL Sl 0As shas) Jdo a0k ) 5 5 Sl G
St e Sl Ol 53 Comaz iy b Kialen 5 SIS Sl 5550 Jools S
g g Ol p b gl e

S35 G300 ko 5 sk g m Dae dlaly 52y 5 o alpd D1 AdS
Sop s Use sl dil g o colio Ll 5 oo ba s s o LSS &S i LIS
2355 GV 0T 51 513 5 Ol g ama 5 5 ) Sl (S e il 5 o0 457 S sl
Ul 5 S e Jas g Sse e Lial5l5 ll JELie sl 53 gl 1,5 sl
by o ST 4 1y 0l (glas I3l b bas e sblse 5 5L Lol 4 el (05T 5
03,5 @alp 4 pl 53 Lgs A8 5 S oy L po 5 ba s Connl ol
Sl S ol el 5 (G go 1S 155 50) p3Y o S 55 ¢ e Lasl 2
Loy 4y 5 85 53 BB ol Sl S BB i Sl (6 Comer (S0
2 S gl 5508 wsle 65150 lac S el 5 iy Ly e 4 by e

RS Ls_,-é-j‘ C)v\.a.,\.ll{dunjjﬁ.



\A\"l&\)&wJM

ST adlas slgin N
23 Comar oS 5 Comexr S0kl 6l L o ,8 Sosep b 255 sleiy
.J}ZJ:M)wwuwﬂ‘ﬁjoﬁJJJTJ..’AS\?‘JQ-Q)}..&A{JTQML@

e’l:« ool
")“’b-’j’jét‘y)w

) Bl
Sl Ol e g o1 Lo 55 457 ol iyl i, 40l O I ides andlan oyl
5 s o 8 ol 0k Iyl SCU.EE1401.30460 =i £ o jles
Oodolons |y il go e ol plonil 55 457 31080 O oo g olSC8i1s 23y glae

.:}.idn 631.5).).5 (LS gas

ORCID
Fatemeh Mohiseni https://orcid.org/0000-0001-5340-8059
Seyed Aziz Arman https://orcid.org/0000-0002-7930-858X
Seyed Amin Mansouri https://orcid.org/0000-0003-1251-4028

&b

BY=0+ Ve pale Dbl asliale odsT Eund s oom 5 455590 2 -(VWAR) Olecy 15 S

Jal dr .36 e 5 (6538 janr aax 5 (gt 3lasl o ol (Y00V) 55T Ol pdle
DIO: avASFPYVYA 9+ oo ) 5 ool Lisl 10] g5

5 o o Sl o SISO 0 ples (ol it (oL T (o250 ¢l
X2 W XN eoladl il aeldas golabl ALy LS s
https://eco.firuzkuh.iau.ir/article_554369.html

(s3la] Colidioer dolilas i) 90T SIS arlo 2336 .OVFVY) L ¢ Sl

https://dorl.net/dor/20.1001.1.00398969.1369.31.45.4.145-vY (fb



VEY Ol | 48 oyledd | YA Jlo | 01 1 o3lasdl slaiagsy | VOF

—l gy O rles mede (WA LS da ¢ Slem 9 deses e 033 cangd (LS e ¢ oul S
(olasl clging s aolhas (o3 18 Glaaiby b s S 5355 Jda 5,558 01l s 4d
https://sid.ir/paper/2785/fa. v -av (\#(4%) ol ./

5 sliS slal aelidas STy 5 Sl asle ju STLOVYAR) a5 ade 5 ST ¢ SleaS
AV =8 O eyl

https://www.noormags.ir/view/fa/articlepage/907650
u,.u‘ﬁ.fcéln Jw‘ijéjja*fwhﬂ)uﬂﬁﬂw)j(“‘Q?)L«,@.ncjléf
DIO: ICMEH01_059.J 55wl a5 5 . Ll 5 (630l psle e ke Mol o

ATAD B ITYD (sladle . oSn 5 o sl (g0 508 S sl o ol gl 0151 5T S o

Ol

References

Biesebroeck, J. V. (2015). How tight is the link between wages and
productivity? a survey of the literature. Conditions of Work and
Employment, Series No: 54. International labor organization. DIO: 2226-
8944 ; 2226-8952

Cahuc, P., Carcillo, S. and Zylberberg, A. (2014). Labor economics. 2nd Ed.
Cambridge, MA: The MIT Press. DIO: 9780262027700

Chen, M. H. and Zhang, W. (2014). The Global pattern of urbanization and
economic growth: evidence from the last three decades.
https://doi.org/10.1371/journal.pone.0103799

Clower, R. (1965). The keynesian counterrevolution: a theoretical
appraisal. In the theory of interest rates. edited by F. H. Hahn and F. P.
R. Bechling. London: Macmillan.
DOI: 10.4236/jmp.2013.41019

Giorgio, C., Giovanni, F. (2021). Labour flexibility, internal migration and
productivity in Italian regions, structural change and economic
dynamics, 57: 308-320.
https://doi.org/10.1016/j.strueco.2021.04.004

Glaeser, E., Gottiled, J. (2009). The wealth of Cities: agglomeration
economies and spatial equilibrium in the United States. Journal of
Economic literature, 47(4): 983—1028.
DOI: 10.1257/jel.47.4.983.



\Abl&\)&wJM

Glaeser, E. (2011). Triumph of the City: How Our Greatest Invention Makes
Us Richer, Smarter, Greener, Healthier and Happier. New York:
Penguin. DOI: 10.2307/41474071.

Henderson, J. V. (2002). Urbanization and economic growth: The so- what
question, Brown university Mimeo.
http://www.jstor.org/stable/40215937

Jacobs, J. (1984). Cities and wealth of nations, vintage, New York. wealth
of nations, vintage, New York.
https://doi.org/10.1016/S0166-0462(97)80005-1

Jaime, Prudencio-Vazquez., Esteban Fernandez Marquez, Fernando Rubiera
Morollon. (2021). Productivity and agglomeration economies in the
manufacturing of the metropolitan areas of Mexico, 1998-2018.
https://doi.org/10.1111/rsp3.12451.

Jaison R. Abel, Ishita Dey, and Todd M. Gabe. (2011). Productivity and the
density of human capital, Federal reserve bank of New Y ork staff reports,
No. 440.
https://dx.doi.org/10.2139/ssrn.1576593

Japan productivity center (1988). Introduction to the roles of productivity
facilitator. overseas technical cooperation dept. Tokyo: JPC.
https://doi.org/10.1016/j.eeh.2015.09.002

Jedwab, R., & Vollrath, D. (2015). Urbanisation without growth in historical
perspective. exploration in economics history, 58 (C), 1-21.

Klein, A., Crafts, N. (2018). Agglomeration externalities and productivity
growth: U.S. cities, 1880-1930. The economic history review.
https://doi.org/10.1111/ehr.12786

Kovacevic, M. (2011). Review of hdi critiques and potential improvments.
UNDP: HDR. research paper 2010/3.

Tadjoeddin, M., Blackman, V. (2018). Urbanization and labor productivity
in Indonesia. http://doi.org/10.22617/TCS189213-2

United Nations Development Programme. (UNDP): 2015 Human
development report, https://globaldatalab.org/shdi/table/shdi/IRN/

Akbari, P. (1389). Productivity, depict of future situation, monthly scientific
Information, 1389 Tir, No. 370, 50- 53.[In Persian]

DIO: 9789642728060

Arthur, O’s. (2007). Urban economics, 1% volume, translator; Ali Ghaderi,
Tehran: Noure-EIm Publications. [In Persian]
https://doi.org/10.1111/j.1467-9906.2007.00364.x



VFoY Ol | 40 oylad | YA Jlo| 011 e3basdl sla 2ag3 | V05

Kahtar, M. (2015). Investigating the role of cities and urbanization on
productivity and growth of the national economy, International
Conference on Management, Economic and Human sciences. Turkey,
Istanbul. [In Persian] DIO: ICMEHO01_059

Karbasi, A., Fahimifard, M. & Jahani, H. (2011). Estimation of rural-urban
migration in Iran (using autoregressive model with extended intervals)
Iranian Journal of Economic Research, 16 (96), 97-113. [In Persian]
https://sid.ir/paper/2785/fa

Komeijani, A., EImi, Z. (2005). The effect of human capital on income,
Iranian Journal of Agricultural Economics and Development, (13) 91-
11. [In Persian] https://www.noormags.ir/view/fa/articlepage/907650

Sameti, M., Fath-Abadi, M., Ranjbar, H. (2014). The effects of industrial
agglomeration and urbanization on economic growth, economic
modeling, 8(3), 17-36. [In Persian]
https://eco.firuzkuh.iau.ir/article_554369.html

Sobhani, H. (1992). Return on educational investments, Economic Research,
(45),72-96.[In Persian]
https://dorl.net/dor/20.1001.1.00398969.1369.31.45.4.1

Statistical Center of Iran. The detailed results of the general population and
housing censuses, 1335-1395, Tehran. [In Persian]

L_gb\ﬁ)ﬂ 9 &5‘:‘:"“7@":' Jj‘ (VFeY) 'O‘«‘“ s (G gia o dew ‘Q.AJT cdabd (Sma>en V[P d‘ LY Sl
NOF-\YY ((90) YA O] (s3lass] sla ing s O ) okl 4,8 S, 6)3”4_1,30.‘- &Léé

Iranian Journal of Economic Research is licensed under a Creative
Commons Attribution.NonCommercial 4.0 International License.



