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Empirical Observations

> Labor mobility summarizes dynamic and structural aspects of the functioning
of the labor market
> Job switchings between firms of different industries carry information about:

o capabilities and knowledge exchange between industries

o |ocal productive structure



Data

> Administrative records of private formal employment (SIPA) 2009-2014, to 4-
digits of economic activity classifier at ISIC Rev 4
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Data: Unit of analysis and its complexity - Example

ClIu Secciones Rama 2d Rama 3d Rama 4d
Rev 3 #17 I:> # 60 I:> #159 ‘ # 292
A (Asricultura, ganaderia, cazay _[ [01 Agric, ganaderia, cazay ... |7 |,;Cultivos en gral; cultivo |<{"|0111Cultivo de cereales y otros cultivos
silvicultura 02 |Silvic, extrac de madera y ... de prod de mercado ... 0112 Cultivo de hortalizas y legumbres...
B |Pesca _ - 012[Cria de animales .[0113 Cultivo de frutas, nueces, plantas ...
C_Explotacién de minas y canteras 5 [Elaboracién de productos
. alimenticios y bebidas -
D [Industrias manufactureras | - > - Forja, prensado, estampado y
— Elaboracién de productos de g
E [Electricidad, gasy agua tabaco 2891laminado de metales;
F_Construccion Fabricacién de productos pulv1me.:talurg1a -
; . Tratamiento y revestimiento de
G |Comercio textiles . it
B e metales; obras de ingenieria
H |Hoteles y restaurantes Fab de prod. metalicos 2oqi .
) 281 2892mecanica en general realizadas a
I Transporte, almacenamientoy... Fab de prod elabo de metal, | para uso estrucdural ... cambio de una retribucién o por
J |Intermediacién financiera excp maqg. y equipo 2gg Fab de otros productos |__ A
K |Actividades empresariales... : I p——r— - glaborados de metal . Fabricacion de articulos de
L |Administracién publica ... r:mofq:,lislycz ::n(l)ir:'::em LI (341 [Fab de vehic automotores 2893 cuc,hil:eria, hferrami(?ntas de mano y
M_Ensefianza - Fabr de carrocerfas para :rgcy oS 'fle derreterla q
N [Servicios sociales y de salud vehic automotores ... 2899 Clilg (e B A0 OB L GG
- s - - elaborados de metal n.c.p.
O |Otras actividades de servicios... 34 Fab de partes, piezasy
P Hogares privados... - acces p/vehicautom .. 3430Fab de partes, piezas y acces para
Q |Organiz. y 6rganos extraterrit. vehic automotores y sus motores




Data: Unity of analysis and its complexity - Example

Sectoral employment
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Objective

> Characterize the productive system of Argentina from the dynamics of formal
employment
o Extract structure of labor interactions and the Industrial Space
o How informative are the derived networks?
> Comparison between countries (AR vs DE)




Network of Flows
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Network of Flows (cont.)
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> Core-periphery structure
o Core: subset of high degree nodes, highly interconnected
o Periphery: subset of low degree nodes, connected (almost only)
with core nodes

Dpe Raco, S. y Viktoriya Semeshenko, 2019a. Labor Mobility in Argentina. Journal of Dynamics & Games, 6 (2) : 107-118. doi: 10.3934/jdg.2019008



Industry Space

Skill-Relatedness indicator (SR)

> There are mobility costs associated with specificities (firm, industry, task) in the accumulation of
worker human capital

Labor flows reveal degree to which human capital moves between industries (Neffke et al. (2017))

> SR Indicator shows divergence between observed and expected flows (similar to an x? independence
test in contingency tables )
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Industry Space (cont.)
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> A network reduction technique to obtain industry space:
o0 SR indicator matrix symmetrization (undirected graph)
O Maximum Spanning Tree on the symmetrized matrix
o Linkaddition: MST + 3N strongest SR links

;
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De Raco, S.y Viktoriya Semeshenko, 2019a. Labor Mobility in Argentina. Journal of Dynamics & Games, 6 (2) : 107-118. doi: 10.3934/jdg.2019008
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Industry Space [cont]

Argentina
Employment Sectors Degree
k-core

= | % # | % | min | Max | avg |spev
1 28,620 05 28 6.8 1 2 1 031
2 76,385 14 31 76 2 4 2 062
3 164,689 29 36 88 3 5 3 055
4 470,714 84 62 15.1 4 9 5 130
5 776,840 139 62 15.1 5 12 7 148
6 | 4079098 729 191 46.6 6 31 12 429|

Total 5,596,346 100.0 410 100.0

Kk-coreness

e AR: large heterogeneous max-core capturing 3/4 of total employment



Inter-industry employment flows

Job switchingis a
relatively small
fraction of
employment

Activity
disaggregation
positively
correlates with
inter-industry
switchings

Sectoral level
crossing (letter-
level) is very
frequent

| Germany (*) |Argentina (**)
i (o) | 1999-2008 | 2009-2014 |
. NACERev 1.1 | ISICRev4
5-digits 4-digits :!

Stock:

Employment 19,897.1 i ;;19] I

Absolute flows:

Job Switchers 1,206.7 4121
No Industry Switch 3211 206.1
Industry Switch 885.7

Different Sector 5198 1194
Same Sector 3659 B6.6
Same 2-Digit Industry 2259 371
Same 3-Digit Industry 1173 146
Same 4-Digit Industry 623 na.

Relative flows (w.r.t. total average employment):

Job Switchers
No Industry Switch
Industry Switch

Different Sector
Same Sector

Same 2-Digit Industry 255%
Same 3-Digit Industry 13.2%
Same 4-Digit Industry 7.0%

(*) Neffke, Frank; Otto, Anne; Weyh, Antje (2016)

(**) MTEySS-OIT (2018)
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Comparison networks - AR and DE

Argentina Germany
ISIC Rev4, 4d NACE Rev2, 4d
Grand o Employment Sector Employment Sector
division Description Abbrev P % > 9 % ¥
A Agriculture, forestry and fishing AFF I 319,233 5.7 34 229,394 0.8 30 I
B Mining and quarrying MQ 79,511 14 15 85,754 0.3 14
C Manufacturing Manuf I 1,162,085 208 134 6,446,209 23.0 230 I
D Electricity, gas, steam and air conditioning supply EGSAS 45,465 0.8 4 236,283 0.8 8
E Water supply; sewerage, waste management and remediation activities WSSWR 39,997 0.7 6 225,906 0.8 9
F Construction Const 378,701 6.8 13 1,640,705 5.9 22
G Wholesale and retail trade; repair of motor vehicles and motorcycles =~ WRTRV 1,033,359 185 62 4,083,799 146 91
H Transportation and storage TS 401,544 7.2 19 1467801 5.2 22
1 Accommodation and food service activities AFS 220,460 3.9 4 873,633 3.1 8
] Information and communication 1c 177,059 3.2 24 862,878 3.1 26
K Financial and insurance activities FI 173,152 3.1 15 1,000,463 3.6 18
L Real estate activities RE 64,594 1.2 2 217,893 0.8 4
M Professional, scientific and technical activities PST 177,160 3.2 13 1,707,804 6.1 19
N Administrative and support service activities AS 462,142 8.3 20 1,148,587 4.1 30
0 Public administration and defence; compulsory social security PADCSS 1,800 0.0 1 1,685,782 6.0 9
P Education Edu 266,215 4.8 8 1,104,130 3.9 11
Q Human health and social work activities HHSW 224 485 40 12 3,985,586 14.2 12
R Arts, entertainment and recreation AER 79,367 14 8 240,827 0.9 15
S Other service activities 0sS 290,017 5.2 16 806,438 2.9 19
T Activities of Households as Employers; Undifferentiate Goods and HUGP
Services Producing Activities of Households for Own Use
U Activities of Extraterritorial Organisations and Bodies EO I 13
Total I 5,596,346_100.0 410 28,049,872 100.0 597




Comparison networks - AR and DE [cont]

Heatmap Original SR Industry space
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Comparison Industry Space Networks [cont]

Argentina Germany
Employment Sectors Degree Employment Sectors Degree
k-core k-core
# | o% | # | % | min|mMmax| avg |spev # | % | # | % | min|max| avg | spev
1 28620 05 28 6.8 1 2 1 031 1 244069 09 47 79 1 2 1 020
2 76,385 14 31 76 2 4 2 062 2 523,642 1.9 61 102 2 3 2 040
3 164,689 29 36 8.8 3 5 3 055 3 1,230,904 4.4 69 116 3 7 4 1.00
4 470,714 8.4 62 15.1 4 9 5 1.30 4 4,026,870 14.4 97 16.3 4 11 6 1.69
5 776,840 13.9 62 15.1 5 12 7 148 5 9,731,103 347 121 203 5 18 8 3.05
6 | 4079098 729 191 46.6 6 31 12 429| © 8,951,832 319 145 243 6 34 12 498
Total 5,596,346 100.0 410 100.0 o 436633 16 11 18 § 19 1 304
8 1,03398 37 18 3.0 9 29 16 545
9 |1870833 67 28 47 12 46 22 7.26|
Total 28,049,872 100.0 597 100.0
k-coreness
e AR: large heterogeneous max-core capturing 3/4 of total employment

DE: more stratified, highly connected small max-core concentrated in manufacturing activities
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Final Remarks

> Inter-industrial Flow Network
o Demonstrates relevant structure not observed in analysis at a higher level of aggregation
o Dense and connected network
m  Unique giant component
m Small world property, core-periphery structure
> Industry Space Network
o Dense and core-periphery structure
o  Similar distribution of short path lengths, reciprocity and transitivity
o Incorpora un nivel mayor de significatividad a la estructura observada
m Utilidad: diversificacion de actividades productivas
> Industry Spaces Comparison
o Manufacturing and related activities inside more connected core
o Deeper coreness structure in GE
o Contrast in the sectoral composition of the core and periphery subsets

16



Thank you !
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personas

500 k
400 k
300 k
200 k
100 k

Transiciones de empleo formal privado
Actividades a 4 digitos CIIU Rev 3

entre sectores intra sectores

1995 2000 2005 2010 2015 2020

Fuente: Elaboracion propia en base a SIPA



¢, Qué observamos?

Sectoral employment % Labor flows temporal differences
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¢, Qué encontramos?

e Granularidad
o  Menor detalle (letra): grafos completos, estructura de conectividad interindustrial persistente y estable.
o  Mayor granularidad:

m Heatmaps densos, cambios detectables.

m Dificultad incremental para la interpretacion de la informacidn de conectividades intersectoriales.

e Evolucion
o Mayor granularidad aporta mas riqueza en la informacion de evolucion de los flujos.

o Post-Convertibilidad (2003-2011) vs Convertibilidad (1996-2003): Mayor proporcion de creacion de nuevos

vinculos entre sectores.
o Estancamiento (2011-2018) vs. Post-Convertibilidad (2003-2011): Prevalencia de la destrucciéon de

conexiones.
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Linea de trabajo

e Interpretacion econdmica de resultados

o Relaciones sectoriales mediante SR y estructura productiva
o Agrupamientos, comunidades, centro-periferia, k-cores

e Analisis de redes temporales (evolucion y dinamicas sobre la red)
o SIPA: muestra longitudinal y universo.
m Tesis en curso: Andlisis de estabilidad de patrones y agrupamientos
o EPH: andlisis de actividades y ocupaciones en sistema abierto. Relacion con SIPA.

e Comparacion y cooperaciones en cursoy en vista
o DE, SE, FlI, otros paises europeos: correspondencia de clasificadores; intento de cooperacion
con datos administrativos (via Neffke, Guerrero, OIT)
UY: cooperacion en curso con datos administrativos (doctorando DH)
CL: posible cooperacion en tratativas
BR: existen publicaciones del grupo de Hidalgo y MTEYSS tiene algun contacto
MX: publicacion de Guerrero, Axtell y Lopez utiliza muestra longitudinal equivalente a AR

O O O O
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