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Introduction

Introduction

Structural changes require workers to move between sectors.

Efficient reallocation of workers is essential for a well-functioning
labor market.

As employment shifts from industry to services, it is important to
understand potential frictions in the labor market.

To understand those frictions for Türkiye, we analyze two main
components:

Task distance
Transaction index (Inter-industry connections)

How does labor adapt to industrial transformation?

How policy can support smoother reallocation?
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Introduction

Introduction

Using a gravity model, we examine the effects of task differences and
economic interrelatedness indices on transitions.

In addition to these variables we also use indicators to represent
sectoral performance:

Average sectoral wage
Number of employees in the sector
Sectoral job creation and destruction rates

We find that while task distance reduces worker mobility, stronger
inter-industry linkages increase it.
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Literature Review

Literature Review

Theoretical foundations on this field rely on human capital theory
and job matching models that conceptualizes how investments in
occupation or sector specific skills shape worker productivity and
mobility.

Becker (1964), Mincer (1974) and Jovanovic (1979)

Task differences affect inter-sectoral labor mobility and wages.

Poletaev and Robinson (2008) - greater task distance correlate with
larger earning declines (US).
Neffke, Otto, and Weyh(2017) - transitions are more likely between
sectors with similar human capital requirements (Germany).

Gathmann and Schönberg (2010): “Task specific human capital”
affects %52 of wage growth throughout an individual’s career.

Kondo and Naganuma (2015) : “Gravity model”
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Data

Data

Period between 2014-2023.

Administrative records on B2B transactions (Firm’s Purchase and
Sales Declarations):

Aggregated at the NACE-2 level. Each firm’s invoice value is
conditioned not to exceed the firm’s net sales value reported in their
balance sheets.

Social Security Institution (SSI):

This study covers all full-time employees in the private sector.

O*NET and Turkish Household Labor Force Survey:

Task score calculations follow Acemoglu and Autor (2011)
The task difference index follows Kondo and Naganuma (2015)
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Data

Data

To calculate task scores to create the task distance index, four main skill and
work domain categories from the O*NET database were used:

Work Context

Work Activities

Abilities

Skills

Using questions from these four groups, 22 components in total were created
through factor analysis. A transformation is then made from the SOC-10 classifi-
cation to the ISCO-08 classification.
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Data

Data

Using two digit ISCO-08 occupational codes, task scores are calculated for
each sector and task component (1).

ŝmjt = ∑40
o=1

Eojt

∑40
o=1 Eojt

smo (1)

where o denotes occupation, m denotes the task component and j stands
for the corresponding industry.

Distances between sectors j and k are calculated (2).

Sjkt =
√

∑22
m=1 (ŝmjt − ŝmkt)

2 (2)
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Data

Task Distance Cluster Graph

Figure: Task distance network between NACE Rev.2 industries (2-digit, 2023).
Larger nodes represent industries with greater task similarity to others; thicker
edges indicate higher task similarity. The chosen layout is designed to improve
clarity by minimizing edge crossings.
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Data

Data

Table: Descriptive Statistics (2014-2023)

Variables Observations Mean Std. Dev. Min Max

Worker flow 74,476 63.43 324.23 0 14,409.18

Total employment of source industry 74,476 167,580.40 247,143.30 272.42 1,631,942
Total employment of destination industry 74,476 167,580.40 247,143.30 272.42 1,631,942
Task distance 74,476 6.12 2.55 0.43 16.55

Transaction index (Million TL) 74,476 1,930 26,200 1 3,140,000

Job creation rate in source industry 74,476 0.21 0.12 0.01 0.92
Job creation rate in destination industry 74,476 0.21 0.12 0.01 0.92

Job destruction rate in source industry 74,476 0.17 0.12 0.01 1.13
Job destruction rate in destination industry 74,476 0.17 0.12 0.01 1.13

Average earnings in source industry 74,476 142.11 104.07 35.42 950.97
Average earnings in destination industry 74,476 142.11 104.07 35.42 950.97
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Methodology and Results

Methodology-Gravity Model

Poisson Pseudo Maximum Likelihood (PPML) model is used. To
control for factors that impact labor mobility across sectors, sector
and year fixed effects are included.

Wjkt = exp
(
log α0 + α1 log Ejt + α2 log Ekt + α3β1 log Sjkt + α3β2 logTjkt

+ γ1pjt + δ1pkt + γj + δk + λt

)
+ εjkt

(3)
Wjkt represents worker flow from industry j to k at time t, Ej and Ek rep-
resent total employment in industries j and k, Sjkt represents task dis-
tance, Tjkt represents transaction index for economic interrelatedness, and
pjt and pkt are sector specific control variables.
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Methodology and Results

Results

Table: PPML Results for Inter-industry Worker Flow

Variables (1) (2) (3) (4) (5) (6)

Log total employment of source sector 0.41*** 0.40*** 0.41*** 0.41*** 0.46*** 0.48***
(0.06) (0.06) (0.06) (0.05) (0.05) (0.05)

Log total employment of destination sector 0.60*** 0.58*** 0.62*** 0.57*** 0.61*** 0.58***
(0.05) (0.05) (0.06) (0.05) (0.05) (0.05)

Log transaction index 0.21*** 0.21*** 0.21*** 0.21*** 0.21*** 0.21***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Log task distance -0.64*** -0.64*** -0.64*** -0.64*** -0.64*** -0.64***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Log average earnings of source industry (t-1) -0.01 0.04 0.22
(0.27) (0.28) (0.26)

Log average earnings of destination industry (t-1) -0.35 -0.70*** -0.35
(0.23) (0.24) (0.22)

Log job creation rate of source industry -0.06 -0.06
(0.05) (0.05)

Log job creation rate of destination industry 0.37*** 0.38***
(0.07) (0.07)

Log job destruction rate of source industry 0.31*** 0.31***
(0.07) (0.07)

Log job destruction rate of destination industry 0.02 0.02
(0.05) (0.05)

Observations 74,476 74,476 74,476 74,476 74,476 74,476
Year FE Yes Yes Yes Yes Yes Yes
Source-industry FE Yes Yes Yes Yes Yes Yes
Destination-industry FE Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Methodology and Results

Results

Transitions are more likely for sectors with high employment share.
(Higher matching probability, labor demand/supply conditions)

Task distance appears to be an important source of friction for
worker mobility.

Worker movements are more frequent between sectors that are more
interrelated through input-output linkages (Transaction index).

Job creation in the destination sector and job destruction in source
sector are positively correlated with worker movements between
sectors.
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Robustness Checks

Robustness Checks

Table: PPML Estimates of Worker Flows Between Industries, Last 12 Months

Variables (1) (2) (3) (4) (5) (6)

Log total employment of source industry 0.40*** 0.38*** 0.40*** 0.39*** 0.45*** 0.46***
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Log total employment of destination industry 0.58*** 0.56*** 0.59*** 0.55*** 0.59*** 0.57***
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Log transaction index 0.20*** 0.20*** 0.20*** 0.20*** 0.20*** 0.20***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Log task distance -0.64*** -0.64*** -0.64*** -0.64*** -0.64*** -0.64***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Log of lagged average earnings of source industry -0.16 -0.11 0.07
(0.25) (0.25) (0.24)

Log of lagged average earnings of destination industry -0.28 -0.58*** -0.27
(0.22) (0.23) (0.21)

Log job creation of source industry -0.06 -0.06
(0.04) (0.04)

Log job creation of destination industry 0.32*** 0.32***
(0.06) (0.06)

Log job destruction of source industry 0.30*** 0.30***
(0.05) (0.05)

Log job destruction of destination industry 0.04 0.03
(0.04) (0.04)

Observations 74,476 74,476 74,476 74,476 74,476 74,476
Year FE Yes Yes Yes Yes Yes Yes
Source-industry FE Yes Yes Yes Yes Yes Yes
Destination-industry FE Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Robustness Checks

Robustness Checks

Table: PPML Estimates of Worker Flows Between Industries, Skills and Transaction
Index is 2023 Values

Variables (1) (2) (3) (4) (5) (6)

Log total employment of source industry 0.57*** 0.57*** 0.54*** 0.457*** 0.59*** 0.64***
(0.06) (0.06) (0.06) (0.05) (0.05) (0.05)

Log total employment of destination industry 0.73*** 0.74*** 0.75*** 0.73*** 0.73*** 0.75***
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Log transaction index 0.23*** 0.23*** 0.23*** 0.23*** 0.23*** 0.23***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Log task distance -0.62*** -0.62*** -0.62*** -0.62*** -0.62*** -0.62***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Log of lagged average earnings of source industry 0.51* 0.53* 0.74***
(0.27) (0.28) (0.26)

Log of lagged average earnings of destination industry 0.16 -0.21 0.16
(0.23) (0.24) (0.22)

Log job creation of source industry -0.04 -0.04
(0.05) (0.05)

Log job creation of destination industry 0.38*** 0.38***
(0.07) (0.07)

Log job destruction of source industry 0.30*** 0.31***
(0.07) (0.07)

Log job destruction of destination industry 0.01 0.01
(0.05) (0.05)

Observations 74,820 74,820 74,820 74,820 74,820 74,820
Year FE Yes Yes Yes Yes Yes Yes
Source-industry FE Yes Yes Yes Yes Yes Yes
Destination-industry FE Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Robustness Checks

Robustness Checks

Table: PPML Estimates of Worker Flows Excluding 2020 and 2021
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Conclusion

Conclusion

The probability of workers transitioning to sectors where more similar
tasks are performed and stronger trade linkages are higher.

Sector-specific variables play a limited role.

To improve labor market efficiency, policymakers must consider the
structural frictions that shape worker movements across industries.

Policy implication: When mobility barriers arise due to differences in
required skills or task structures, targeted re-skilling and training
programs can help reduce these frictions.
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Appendix

Transaction Index

Figure: Trade network between NACE Rev.2 industries (2-digit, 2023). Nodes
represent industries, and edge proximity reflects the intensity of bilateral trade
based on input–output linkages. Colors indicate sector groups. The chosen layout
highlights trade clusters and sectoral connectivity.
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Appendix

Worker Flow Cluster Graph
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Appendix

Abilities
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Appendix

Activities
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Appendix

Context
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Appendix

Skills
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