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The Effect of Automation Technology on Decline in Middle Class Jobs
at Local Labor Markets in Korea
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Abstract

Over the last couple of decades, the share of middle class jobs has shrunk with the relative expansion of the low
or high class jobs. This study aims to examine the impact of technical change, in particular automation technology,
on decline in middle class jobs at the level of 121 local labor market areas in Korea for the period 2000~2010.
Applying a latent growth modeling approach, we test the hypothesis that local labor markets specialized in routine
tasks have experienced the rapid decline in middle class jobs. As a result, decline in middle class jobs is commonly
found among the local labor markets. We also confirm that the local labor markets with initially higher routine
task specialization have experienced the larger subsequent declines in middle class jobs. The main contribution of

our paper is to analyze the differential effect of automation technology on job structure at the local labor markets.

Keywords: Automation Technology, Decline in Middle Class Jobs, Local Labor Market, Latent Growth Modeling
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Table 2 _ Quantifying the Intensity of Routine Task Activities

Data People Things

Synthesizing 2 Mentoring 2 Setting Up 2

Coordinating 2 Negotiating 2 Precision Working 2

Analyzing 1 Instructing 2 Operating-controlling 1

Compiling 0 Supervising 2 Driving-operating 0

Computing 0 Diverting 1 Manipulating 0

Copying 0 Persuading 0 Tending 0

Comparing 0 Speaking-signaling 0 Feeding-offbearing 0

- - Serving 1 Handling 0

Source: Kim, Koh and Cho 2014.

3. HL U =X 207 83517 JE=H|(Autor, Levy and Murnane 2003;
Autor, Katz and Kearney 2006; Autor and Dorn 2013;
1) SRS NG SA[AEO| B B AR Eir Goos, Manning and Salomons 2014), -%-2lUzke] 2%

AEe) AR AT 24 W] ol 9]

o] o}59] ZAHS Ji= ¥rgst & glck AAIR,

¥ Q1% ESer 000~2010% Aololl AlelieA] 1AL ZAFC0ME olefet B Fusl] Slsl]
o] F7elAfe] ke S0 0] FRS Bl DRARMIRIS B2 4 v v qlne] 7}
Ze FA o= Jhth by SYHal 20008 71 T2 ST 4 Sl e ARG HE Qlvk AAls,
A EAPIAO) T W12 P SolEpecdizadon T4, ZAFC014)9) ZARE T A=) ZMtelar
of Routine Task Activities: SRTA)S Z45}7] ¢I5}to] Q12 Bt ozt Autor, Levy and Murnane(2003)7}

A AE 0] B T 9F] F(Ineensity of
Routine Task Activities) & =743t & 015 A G54

T 7oz AR IS AR

o AgH A4S ol g9,

A v W 4R Jus 23T

LU ]

r
S|
rlo

‘Dictionary of Occupational Titles(DOT) A2 E LEt

4) BAE, T4, 29520199 T Qo= AFE AE9) 7
0, 1, 22 55 Fofslo] 2 A58t 7P dE S4ske Ak,

XS5t 7|29

Acemoglu and Autor(2011)9] HIH =28 =51 2
S 7T 9] el 2 RS 748, T4, 29
20149 S45e A-8s3irts

S, A, ZFFCOLHE FRAYIR AN
Algohe a4 S A58 Sashe 14
A At =E(Data), AP (People), AF=(Thing) 7 W=
9 42 Uehfle 2Roks Hus) $AgE

B JRE vEroE AFW te W gnel 3

0

2 ZAT 4 g o] S B W gRY] 4ug vjEos
."

T, 2B2014)7 E2], Az, Gregory and Zierahn(2016)1} Frey

YHO| X|F=SAIE SZURi2| Za0) OjXl= S 31



Table 3 _Occupations with Highest and Lowest Routine Intensity

Occupations with Highest Routine Intensity Occupations with Lowest Routine Intensity
Occupation Indicator Occupation Indicator

gzﬂrzf:;’ g:ci;/:is;g gjiiz:fﬂ 1::;22: erlistants 0.00 Natural Science Professionals 2.00
Door-to-Door Salespersons and Vendors 0.00 Life Science Professionals 2.00
Salesman via Telephone Order 0.00 Social Science Professionals 2.00
Ship’'s Deck Crews and Related Workers 0.00 Computer Related Professionals 2.00
Wholesale Trade Salespersons 0.15 Architects and Civil Engineers 2.00
Retail Trade Salespersons 0.28 Surveyors 2.00
Construction and Other Mobile Plant Operators 0.41 Engineers n.e.c. 2.00
Favorite Food and Beverage Products Processing 0.49 Medical Examination Professionals, .00
Machine Operators Except Nursing
Tour Guides 0.50 Pharmacists 2.00
Other Related Services Elementary Occupations 0.50 Medical Treatment Professionals 2.00
Locomotive Drivers and Related Workers 0.53 College, University Teaching Professionals 2.00
Finance and Insurance Associate Professionals 0.58 Primary Education Teaching Professionals 2.00
Sales Related Clerks 0.64 Pre-Primary Education Teaching Professionals 2.00
Information and Reception Clerks 0.69 Special Education Teaching Professionals 2.00
Wood Processing and Paper Making Plant 0.73 Educat.ion Institute Teaching Pr(?fessionals 2.00
Operators Excluding Formal School Education
Wood Products Processing Machine Operators 0.73 Teaching Professionals n.e.c. 2.00
Chemical Products Processing Machine Operators 0.73 Administrative Specialists 2.00
Metal Processing Plant Operators 0.74 Personnel and Labor Relations Professionals 2.00
Metal, Wood and Other Products Assemblers 0.74 Legal Professionals 2.00
RGi?::ej)r;T;qutinI%IaEllEE: g; ZI;LC:S and 0.78 Social Service Professionals 2.00
Numerical Clerks 0.80 %fﬂiﬁnf“gmeeﬂ“g and Mecallurgical 2.00
Chemical Processing Plant Operators 0.85 Engineering Technicians n.e.c. 2.00
Pelt, Leather and Shoemaking Trades Workers 0.86 Medical Examination Assistants 2.00
Cashiers, Tellers and Related Clerks 0.87 Ejlu:;ti(;r;ué:::iate Professionals besides Formal 2.00
Rubber and Plastic Products Processing Machine 088 Social Welfare Services and Religious Sssociate 2.00
Operators Professionals
Library and Mail Related Clerks 0.88 Police Officers 2.00
Other Machine Operators 0.89 Prison Guards and Juvenile Guidance 2.00
Office Assistant Clerks 0.90 Senior Officials of Special-Interest Organizations 2.00
Xiﬁi dT’;‘Zili:\?((i kr)l:er: Makers and 0.94 Enterprise Senior Officials 2.00
Religious Associate Professionals 1.00 Other Department Managers 2.00
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Table 4 _Specialization of Routine Task Activities in Local Labor Market Areas

LLMAs with Higher Routine Task Specialization

LLMAs with Lower Routine Task Specialization

LLMA Roufiie: l’:,‘l‘ll az,(ll:uj:ctzfities LLMA RoufiipleeC l’:ll‘h afll:uj\nct;fities

Wando-gun 0.936 Seongju-gun 1.516
Goheung-gun 0.993 Seogwipo-si 1.375
Jindo-gun 0.995 Yeongdong-gun 1.315
Namhae-gun 1.009 Cheongdo-gun 1.287
Sinan-gun 1.009 Gimcheon-si 1.267
Buan-gun 1.019 Miryang-si 1.265
Haenam-gun 1.037 Gunwi-gun 1.259
Tongyeong-si 1.040 Yeongcheon-si 1.253
Jeongseon-gun 1.040 Icheon-si 1.232
Sokcho-geon 1.041 Jinju-si 1.223
Hwacheon-gun 1.042 Gumi-Chilgok 1.208
Yangyang-gun 1.042 Masan-Changwon 1.207
Hampyeong-gun 1.042 Seoul-geon 1.207
Jinan-gun 1.043 Yeongju-si 1.204
Boseong-gun 1.050 Cheonan-Asan 1.202
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Table 5 Means, Standard Deviations and

1254 Alole] At g8 Alsshe AF S 3
Arte]etar 2&stslairt. 20008 S FEHEIEA

dast ARg vigoR FUAeE ST A

of M=, F=EFAATFRCAD S 8871 AF ZF 60
N AFo] FNLAR R RRE FREEAAR
71 2007'3] =] whzel] s2ket 621 AU
FAAE Ak 2ol S=ai=19dct. A A, o

FEFADETHOADT 14771 AF T 9270 Aol
A2 BREQdt

A A FAPFHS] SRR 18- HIS-2 Ao
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Correlations of the Variables(NV=121)

Variables Mean SD 1 2 3 4
1. Share of Middle Wage Occupations(2000) 0.616 0.039 1
2. Share of Middle Wage Occupations(2005) 0.617 0.040 0.600%* 1
3. Share of Middle Wage Occupations(2010) 0.598 0.062 0.372%%* 0.551%%* 1
4. Specialization of Routine Task Activities(2000) 1.134 0.048 -0.058** 0.204%* 0.532 1

Note: ** and * denote statistical significance at the 1% and 5%, respectively.
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Error of Approximation), CFI(Comparative Fit Index),
SRMR(Standardized Root Mean Square Residual) 5=
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Table 6 _Values of Model Fit Indices for the Constant, Linear,

Nonlinear Models

Indices Model 1 Model 2 Model 3
(Constant) (Linear) (Nonlinear)
P 58.448 16.534 3.945
df 6 3 2
p 0.000 0.001 0.139
RMSEA(90% CI) | 0.270(0.209~0.335) | 0.194(0.110~0.290) | 0.090(0.000~0.222)
CFI 0.531 0.879 0.983
SRMR 0.068 0.030 0.024
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Table 7 _Unstandardized Coefficient Estimates in Conditional Model

Intercept <— SRTA Slope <— SRTA
Predictor
Estimate SE Estimate SE
Constant 0.629%% 0.082 -0.328%#% 0.042
SRTA -0.009 0.072 0.280%* 0.037

Note: SRTA indicates specialization of routine task activities. Model Fit: )f =5.394, df=3, p=0.145, RMSEA=0.082, CFI=0.985,
SRMR=0.027. *** #% and * denote statistical significance at the 1%, 5%, 10%, respectively.
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Figure 2 _Model-Implied Trajectories of Share of Middle Class Jobs
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