
 
 

 

Secondary Publication 

Samartzidis, Lasare; Mundt, Philipp; Schulz, Jan

Input specificity and labor’s bargaining power : A production tree approach 
to functional income distribution

Date of secondary publication:   01.08.2025

Version of Record (Published Version), 

10.20378/irb-109410Persistent identifier: 

Workingpaper

Primary publication 
Samartzidis, Lasare; Mundt, Philipp; Schulz, Jan (2024): Input specificity and labor’s bargaining 
power : A production tree approach to functional income distribution, BERG working paper 
series on government and growth ; 198, Bamberg: Otto-Friedrich-Universität, ISBN: 
978-3-949224-19-5

Legal Notice 
This work is protected by copyright and/or the indication of a licence. You are 
free to use this work in any way permitted by the copyright and/or the licence 
that applies to your usage. For other uses, you must obtain permission from 
the rights-holders. 

This document is made available with all rights reserved.



 

 

 

 

 

 

 

 
 

 
 
 
 

 

 

J~ : ,6. I 

' ---T. .... 
I 
I 
I 
I 

I 
I 
I 

: r 
I 

Input specificity and labor’s bargaining power: 

A production tree approach to functional 

income distribution 

Lasare Samartzidis, Philipp Mundt and Jan Schulz 

Working Paper No. 198 

November 2024 

k* 

b 

0 k 

B 
A 

M 
AMBERG 

CONOMIC 
ESEARCH 

ROUP 

B 
E 

R 
G 

Working Paper SeriesBERG

Bamberg Economic Research Group 
Bamberg University 
Feldkirchenstraße 21 
D-96052 Bamberg 

Telefax: (0951) 863 5547 
Telephone: (0951) 863 2687 

felix.stuebben@uni-bamberg.de 
http://www.uni-bamberg.de/vwl/forschung/berg/ 

ISBN 978-3-949224-19-5 

http://www.uni-bamberg.de/vwl/forschung/berg
mailto:felix.stuebben@uni-bamberg.de


 

 
 

                                           
 

Redaktion: 
Dr. Felix Stübben 

 felix.stuebben@uni-bamberg.de 

mailto:felix.stuebben@uni-bamberg.de


Input  pecificity and labor’  bargaining power: 

A production tree approach to functional income 

di tribution* 

La are Samartzidi † Philipp Mundt‡ Jan Schulz§ 

Abstr ct 

Thi  article examine  how input relation hip  in fragmented production  y tem   hape 

functional income inequality. We argue that input  pecificity — reflecting the degree of 

 pecialization in intermediate good  production — affect  worker ’ bargaining power and, 

con equently, the labor  hare through  kill premia and the di ruptive potential of  trike . 

U ing regional input-output data for European economie  and a novel methodology for 

con tructing  ectoral production tree , we mea ure input  pecificity and analyze it  impact 

on the functional income di tribution. Our re ult   ugge t  ignificant regional and  ectoral 

difference  in input  pecificity and reveal a robu t po itive a  ociation between input 

 pecificity and labor  hare, offering new in ight  into regional economic inequality. 
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1 Introduction 

Economic inequality i  one of the major challenge  in the 21 t century (Atkin on, 2013). 

Increa ing di paritie  can undermine  ocial cohe ion and political  tability (Acemoglu and 

Robin on, 2001; Stiglitz, 2012), hinder innovation (Napolitano et al., 2022), and exacerbate 

the impact of climate change (Green and Healy, 2022). An important a pect of inequality i  

the functional income di tribution, which de cribe  who reap  the benefit  of value-added 

created in the production proce  . Over the pa t forty year , the organization of production 

and global trade pattern  have undergone a  ignificant tran formation. Driven by major 

advancement  in information and communication technology, along with a  teady trend 

toward trade liberalization, production ha  become increa ingly vertically fragmented and 

geographically di per ed. Thi  “ri e of global value chain ” (Antrà , 2020)  hifted trade 

from final to intermediate good  and  pecialized ta k . However, the implication  of thi  

tran formation on the functional income di tribution remain elu ive. 

One key factor influencing functional inequality i  the relative bargaining power of worker  

and firm . When labor market  are imperfectly competitive, higher bargaining power of labor 

lead  to higher wage  and, under the a  umption of inela tic labor demand, an increa e in 

the labor  hare (McDonald and Solow, 1981). In thi  paper, we highlight a channel that link  

labor’  bargaining power to input  pecificity and relational  tructure  in fragmented produc-

tion. Our under tanding of input  pecificity build  on the definition by Barrot and Sauvagnat 

(2016), where it denote  the importance and, con equently, the degree of  pecialization of 

intermediate good  in the production proce  . 

Input  pecificity i  theoretically linked to wage  and labor  hare through two channel . 

Fir t, the production or u e of  pecific input  in the production proce   likely require   pecific 

 kill , leading to higher wage  according to a  kill premium (Li, Cai, and Li, 2021). Second, 

producing  pecific input  increa e  what the Power Re ource Approach call  “ tructural power” 

(Perrone, Wright, and Griffin, 1984; Wallace, Griffin, and Rubin, 1989; Wright, 2000; Selwyn, 

2012; Schmalz, Ludwig, and Web ter, 2018; Nowak, 2022). Therefore, a  trike in a  ector 

producing e  ential intermediate good  ha  more di ruptive potential than in a  ector with 

ea ily  ub titutable input , which increa e  worker ’ bargaining power and wage . Both 
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channel  lead u  to hypothe ize that higher  pecificity i  a  ociated with higher labor  hare .1 

However, to the be t of our knowledge, no empirical  tudie  have yet examined whether 

producing more  pecific output lead  to higher labor  hare . Thi  rai e  the que tion: can 

relational  tructure  within the production network predict the labor  hare? 

To mea ure input  pecificity, we apply a methodology recently propo ed by Zhu et al. (2015). 

Thi  approach  implifie  the complexity of the entire production network by con tructing 

production tree  for individual root node , repre enting economic  ector  in geographical 

region . The e production tree  capture the e  ential input relation hip  between node  

and exhibit two extreme configuration : a chain  tructure, where each node i  directly linked 

to only one other node, and a hub-and- poke or  tar configuration, where a  ingle hub i  

connected to many other node . Thi  methodology enable  u  to analyze production linkage  

from the per pective of an individual region- ector, rather than taking a bird’ -eye view of the 

entire network. 

Mea uring  ub titutability or input  pecificity i  conceptually difficult a  it relate  to the 

counterfactual que tion of how ea ily a given input could be replaced if it became unavailable 

or prohibitively expen ive. We argue that one can plau ibly interpret the chain-likene   of a 

tree a  a mea ure of input  pecificity. An input u ed widely acro    ector  in a hub-and- poke 

configuration i  likely not tailored to the need  of any  ingle production proce  , making it 

ea ier to replace in the event of failure. In contra t, a more chain-like  tructure  ugge t  

that an input i  clo ely adapted to production in  pecific  ector  and thu  more difficult to 

 ub titute. In thi   en e, our propo ed mea ure of chain-likene    erve  a  a proxy for the 

 ub titutability of a given input. 

An important innovation of our paper i  the examination of production  tructure and the 

functional income di tribution at a di aggregated, regional level. Exi ting  tudie  on the 

determinant  of the labor  hare often u e national economie  a  their unit of analy i  (e.g., 

Karabarbouni  and Neiman, 2014), which conceal   ub tantial heterogeneity in indu trial 

 tructure, economic pro perity, and the functional di tribution of income. We argue that a 

regional level of aggregation i  more appropriate to  tudy the role of input  pecificity, a  
1Note that thi  channel doe  not require that  trike  actually materialize; the mere potential for di ruption i  

 ufficient. A  illu trated in the famou  metaphor by Müller-Jent ch (1997),  trike  can be  een a  a ’ word on the 
wall,’ and  imply pointing to thi   word may be enough to  ecure higher wage  in negotiation . 
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variation in  pecificity i  plau ibly more pronounced at a regional  cale. To thi  end, we employ 

multiregional input-output data for 248 NUTS-2 region  in 24 European countrie  from 2000 

to 2010 to a  e   the a  ociation between input  pecificity and the labor  hare. 

We obtain the following main re ult . Fir t, our mea urement of production  tructure  ug-

ge t  that theoretical model  of di aggregated production activitie  a  uming value ‘chain ’ 

or hub-and- poke network  are overly  impli tic. In tead, more reali tic model   hould con-

ceptualize input relation hip  a  more complex topological  tructure  in between the e two 

extreme , aligning with the concept of global production network  outlined in Hender on et al. 

(2002). 

Second, at the de criptive level, we identify  ignificant  ectoral difference  in production 

 tructure and input  pecificity. Raw material   erve a  an almo t univer al input, re ulting in 

production  tructure  in primary  ector  that more clo ely re emble a  tar configuration. Thi  

finding align  with the ‘inverted pyramid’ per pective in ecological economic  (Cahen-Fourot 

et al., 2020), which empha ize  the foundational role of natural re ource  in the functioning of 

the economy. In contra t, manufacturing  ector  undergo numerou  con ecutive  tage  of 

indu trial proce  ing that increa e the degree of  pecificity before final product  are  old in 

end con umer market , making production tree  in the e  ector  more chain-like. 

Third, our analy i  uncover   ignificant regional heterogeneity in input  pecificity. The 

European periphery relie  on input  with above-average  pecificity while  upplying more 

ubiquitou  intermediate . In contra t, core region  exhibit the oppo ite pattern, receiving 

input  with below-average  pecificity but producing more  pecialized input . Thi  ob ervation 

align  with previou  finding  on the relatively lower complexity of peripheral production, a 

related but di tinct concept (Gräbner et al., 2020). Di tingui hing between region  in Central 

and Ea tern Europe a  well a  We tern Europe, we find that heterogeneity in production 

 tructure largely di appear . Therefore, it  eem  that bargaining in titution  in We tern Europe 

enable worker  to leverage their favorable po ition  within the production network more 

effectively, thereby increa ing their labor  hare compared to Ea tern Europe. 

Fourth, we conduct panel regre  ion  to inve tigate the relation hip between input  peci-

ficity and labor  hare. Con i tent with our hypothe ized effect, we find a  ignificantly po itive 

relation hip acro   variou  model  pecification , implying that the production of more  pecific 
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input  i  a  ociated with higher labor  hare . Given the  lowly varying nature of both variable , 

however, the relation hip  eem   tructural and thu  better explain  cro  - ectional difference  

in the labor  hare than time trend  therein. 

The remainder of thi  paper i  organized a  follow : Section 2 review  related literature. 

Section 3 introduce  our regional data, while we explain our methodology in more detail 

in Section 4. Section 5 pre ent  de criptive finding  on regional and  ectoral difference  

regarding the  tructure of production tree  and employ  regre  ion analy i  to obtain inferential 

re ult  on the nexu  between production  tructure and the labor  hare. Section 6 conclude , 

di cu  e  our  tudy’  limitation  and po it  avenue  for further re earch. 

2 Rel ted liter ture 

Our  tudy relate  to other re earch analyzing the di tribution of factor income . After being 

famou ly con tant for mo t of recorded hi tory (Kaldor, 1961), the recent  ecular decline in 

the US labor  hare ha  revived  cholarly intere t in the functional income di tribution and 

it  determinant  ( ee, for example, Bergholt, Furlanetto, and Maffei-Faccioli, 2022; El by, 

Hobijn, and Sahin, 2013). One view in thi  literature highlight  the role of capital accumulation 

in explaining  hift  in the functional income di tribution. Piketty (2014)  potlight  the increa e 

in aggregate  aving , while Karabarbouni  and Neiman (2014) argue that a drop in the price of 

inve tment good  might have led to a ri e in the capital-output ratio that depre  e  the labor 

 hare. 

Another prominent view in the extant literature hold  that technological change i  a major 

determinant of income  hare . Building on a theoretical ta k-ba ed model in the  pirit of 

Acemoglu and Autor (2011), Acemoglu and Re trepo (2018) argue that automation contribute  

to lower labor  hare . Yet their analy i  al o  how  that thi  effect i  potentially off et by the 

long-run tendency of technological progre   to encourage the creation of new, more complex 

ta k  in which labor ha  a comparative advantage. More recently, Autor et al. (2020) and 

Kehrig and Vincent (2021) provide in ight  into the micro origin  of the income di tribution. 

While the former attribute the declining labor  hare to the ri e of  uper tar firm , which have 

high profit margin  and a low labor  hare in value added, the latter pre ent evidence that the 

5 



reallocation of value added toward  the lower end of the labor  hare di tribution i  primarily 

driven by firm  who e labor  hare decrea e  a  they grow in  ize. 

More clo ely related to the argument of thi  paper are  tudie  that explore the role of 

bargaining power in explaining functional income di tribution. Pertinent re earch under core  

the importance of labor market regulation  (Blanchard and Giavazzi, 2003; Ciminelli, Duval, and 

Furceri, 2022) and the  trength of in titution  like trade union  (Fichtenbaum, 2011; Henley, 

1987) a  key determinant  of bargaining power. In a  eminal  tudy, Stan bury and Summer  

(2020)  how that the decline in worker power  tati tically account  for nearly the entire 

decrea e in the labor  hare of the US economy. While the author  employ variou  proxie  

for worker ’ bargaining power to con truct a compelling argument, they do not account for 

power di paritie  ari ing from worker ’ po ition  within the production network. Thi  over ight 

i  notable, given that power a ymmetrie  in global value chain  (e.g.,  eller-driven v . buyer-

driven  tructure ) are well documented in the extant literature (Dalla , Ponte, and Sturgeon, 

2019), partly u ing methodologie   imilar to our  (Iliopoulo , 2022). However, previou   tudie  

have not explored power relation hip  derived from the production  tructure (Selwyn, 2012), 

e pecially not a  a determinant of the functional income di tribution. 

Thi  paper  eek  to addre   thi  gap by  howing that worker  involved in the production of 

critical input  enjoy a higher labor  hare in value added, even after controlling for heterogeneity 

in unionization and unemployment rate . To our knowledge, the only  tudy that hint  at 

thi  direction i  Bloe ch, Lar en, and Ta ka (2022). However, their argument, grounded in 

traditional O-ring theory, doe  not con ider the topology of the input network a  a determinant 

of worker ’ bargaining power.2 Our paper complement  their approach by focu ing on the 

impact of production  tructure on worker ’ bargaining power, holding other determinant  

con tant, wherea  they focu  on po ition- pecific  kill  and their effect on bargaining power 

within a production  tructure featuring  trong complementaritie . Our work thu  re pond  to 

the call by Selwyn (2012) and Selwyn (2015) to incorporate power dynamic  and cla   analy i  

into the  tudy of global production network . 
2Traditional O-ring theory highlight  the effect of  trong complementaritie  of input , where  mall mi take  

might impact aggregate output multiplicatively. The ca e of  equential production in the foundational paper  by 
Kremer (1993) and Co tinot, Vogel, and Wang (2013) implicitly a  ume  a chain-like production  tructure, which i  
overly  impli tic a  our empirical analy i  demon trate . 
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Our empirical analy i  of  patial variation  in production  tructure and inequality within the 

European Union al o connect  with the broader literature on regional heterogeneity acro   

Europe. De pite the European Union’  high level of integration and interconnectedne  , 

 ub tantial  patial a ymmetrie  remain in term  of functional income di tribution, degree  of 

integration into the production network, and value-added generation. Notably, countrie  in the 

European periphery con i tently di play lower labor  hare  acro   variou   ector  compared 

to We tern European countrie , with little con en u  in the literature on the underlying rea on  

for thi  di parity (Grodzicki and Geodecki, 2016; Kónya, Krekó, and Oblath, 2020; Bellocchi, 

Marin, and Travaglini, 2023). In term  of integration into production network , the periphery 

it elf i  heterogeneou : while Central and Ea tern European  tate  are catching up to North-

We tern Europe, the gap for Southern European countrie  remain   ignificant (Grodzicki and 

Geodecki, 2016). Thi  i  puzzling from the per pective of the Power Re ource  approach, a  a 

 imilar po ition within the production network would be expected to lead to  imilar bargaining 

outcome  (Wright, 2000). Our analy i  confirm  thi  re ult u ing a more granular data et 

and offer  an explanation ba ed on the interplay between hi torical difference  in bargaining 

in titution  and  tructural power (Bernaciak, 2015; A trov et al., 2019). 

La t but not lea t, the pre ent article connect  to the growing body of literature that high-

light  the role of production network  in explaining economic outcome . Recent contribution  

in macroeconomic  demon trate how input linkage  facilitate the tran mi  ion of idio yncratic 

 hock  and contribute to aggregate fluctuation  (for example, Acemoglu et al., 2012; Baqaee, 

2018; Giovanni, Levchenko, and Mejean, 2014). Production network  help explain bu ine   

cycle comovement (Shea, 2002; Di Giovanni, Levchenko, and Mejean, 2017) and have been 

 hown to amplify the effect  of technological improvement  (McNerney et al., 2021), with 

implication  for economic development and growth. In related work, Savin and Mundt (2022) 

and Mundt et al. (2023)  how how countrie ’ productivity adju ted for global value chain 

participation affect  growth in individual indu trie , finding that productive up tream  upplier  

are an important driver of growth in end-con umer market . Moreover, recent development  

during the COVID-19 pandemic and the Ukraine war highlight how input-output relation hip  

contribute to inflation  pillover . In thi  context, the  tudy by Weber et al. (2024) identifie   ec-

tor  that are  y temically important for maintaining aggregate price  tability. Ip en, Aminian, 
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and Schulz (2023) and Ip en and Schulz (2024) apply thi  methodology to the European 

Union, confirming the exi tence of  y temically  ignificant price  for Europe and  tructural 

difference  between Europe’  core and periphery that we al o document in our  tudy. 

De pite thi  recent  urge of intere t in the economic implication  of production network , 

the nexu  between input linkage  and functional income di tribution remain  largely unexplored 

in the exi ting literature, with the exception of  tudie  that focu   pecifically on off horing 

(Gu chan ki and Onaran, 2022; Gu chan ki and Onaran, 2023). Again t thi  background, 

our work add  to thi  literature by illu trating how production network  contribute to a better 

under tanding of economic inequality. 

3 D t  

To analyze the relation hip between production relation hip  and the functional income 

di tribution, our  tudy employ  regional input-output and labor income data from the EUREGIO 

databa e (Thi  en et al., 2018), a multi-country input-output table for European economie . 

The data et cover  the period 2000-2010, offering in ight  into a key pha e of Ea tern 

European economic integration. It cla  ifie  the economy into fourteen NACE-2  ector  and 

include  248 NUTS-2 region  in 24 European countrie , a  detailed in Table  3 and 4 in the 

appendix. The e region  account for approximately 94% of European production and 80% 

of employment during the  ample period, therefore capturing a  ignificant  hare of Europe’  

economic activity. 

A  one empirical innovation of our  tudy, we u e NUTS-2 region  a  the primary unit of our 

analy i . The u e of detailed regional rather than the u ual country-level data enable  u  to 

addre   the “challenge of granularity” (Weber and Schulz, 2024), which refer  to the problem 

that country-level data often ob cure  ignificant regional variation in economic performance 

and the labor  hare. For example, while Northern Italy belong  to the European core, the 

 outhern ‘Mezzogiorno’ i  cla  ified a  peripheral. Similarly, input linkage  between European 

region  empirically depend on the  patial proximity between them (Bolea et al., 2022). Our 

data et di tingui he  between the e  tructurally di tinct region  and allow  u  to leverage 

 patial heterogeneity in the analy i . 
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Figure 1: Mean and di per ion of labor  hare . 
Notes  The top panel  how  the time evolution of the average labor  hare, while the bottom panel illu trate  time 
 erie  and cro  - ectional di per ion of labor  hare  for peripheral and core region , Ea t and We t, and economic 
 ector . Left violin  refer to the ratio of labor  hare ob ervation  to the cro  - ectional average (between mean), 
while violin  on the right refer to the ratio of ob ervation  to the time  erie  average (within mean). 

The key variable for the  ub equent empirical analy i  of the functional income di tribution 

i  the labor  hare. We calculate it a  the ratio of employee compen ation to value added. 

Thi  exclude  the income of the  elf-employed a  it  hould be irrelevant for our propo ed 

channel, which build  on the bargaining power of worker  in wage negotiation  (Gutiérrez and 

Piton, 2020). Excluding the  elf-employed yield  a labor  hare that fall  below the well-known 

two-third  rule de cribed by John on (1954), which implie  that approximately 66% of national 

income i  di tributed to the workforce. Con equently, the average labor  hare acro   year  

and region  in our data i  merely 0.49, with a  tandard deviation of 0.08. 

Con i tent with previou  work documenting  ignificant cro  - ectional variation in the 
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functional income di tribution ( ee, for example, Kónya, Krekó, and Oblath, 2020; Arif, 2021; 

Schiavone, 2023), Figure 1 report   ub tantial heterogeneity of labor  hare  acro   region  

and  ector . Labor  hare  are higher, on average, in  ector  related to indu trial production 

compared to  ervice  and primary  ector  (raw material ). Moreover, more developed core 

region  exhibit higher labor  hare  than region  in the periphery.3 Cro  - ectional difference  

are even more pronounced between Ea t and We t, with the Ea tern region  belonging to 

countrie  that joined the European Union during the 2004 enlargement. It therefore  eem  

worthwhile to explore whether the e difference  can be attributed to power relation hip  in 

fragmented production. 

Compared to the cro  - ectional heterogeneity, the variation of the labor  hare over time 

i  con iderably  maller, a  the evolution of the average labor  hare in Figure 1 illu trate . The 

latter remain  relatively  table throughout the  ample period, a ide from a moderate decline 

during the 2007 financial and banking cri i . To validate thi  graphical impre  ion, we calculate 

the ratio of (i) each region’  labor  hare to the average labor  hare acro   all region  (between 

mean), and (ii) each region’  labor  hare to it  own time- erie  average (within mean) and plot 

the di tribution of the e relative deviation  in the bottom panel of Figure 1. The di tribution  

clearly confirm that labor  hare  are more di per ed in the cro  - ectional than in the time 

domain. We will di cu   the implication  of thi  finding on our regre  ion de ign in Section 5.2. 

To de cribe the input relation hip  between region , we u e input-output matrice  from 

the EUREGIO data et. Ba ed on the e data, we con truct annual production network  in which 

each region- ector combination repre ent  a node and trade relation hip  in intermediate 

good  or  upporting  ervice  create weighted edge  between the e region- ector . A typical 

annual network con i t  of 3,724 node  and approximately twelve million edge . The e 

network   erve a  the foundation for building production tree  and deriving our mea ure of 

input  pecificity, which we will di cu   next. 
3In our definition, core region  generate value added above the cro  - ectional average. 
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4 Methodology 

For the  ub equent empirical analy i , we tran form the entire production network into an 

en emble of production tree , with each region- ector repre ented by it  own tree. We 

then analyze the  tructure of the e tree  by examining the  caling relation hip between tree 

 ize and cumulative tree  ize. A detailed explanation of our methodology i  provided below, 

accompanied by a vi ual guide in Figure 2 to illu trate our approach. 

4.1 Construction of production trees 

To reduce the overall complexity of the production network and i olate the production tree for 

a  pecific indu try in a given region, we follow Zhu et al. (2015) and model input relation hip  

a  production tree . Each production tree  tart  from a different region- ector a  root node. 

The tree  are then con tructed layer by layer, beginning with node  directly connected to the 

root, followed by node  connected to the fir t-layer node , and  o on. 

However, we diverge from Zhu et al. (2015) in three main a pect . Fir t, we focu  on 

direct output contribution  to a  e   the quantitative importance of link  between node  on 

two adjacent layer  of the tree. Thi  contra t  with the approach of Zhu et al. (2015), which 

employ  the Leontief inver e to capture fir t and all higher-order linkage , including direct 

and indirect output contribution . Since thi  method can lead to the repeated enumeration of 

link , and given that we  eek to delineate the actual monetary flow of good  and  upporting 

 ervice  between region- ector , we concentrate exclu ively on fir t-order linkage . 

Second, we complement the demand per pective in Zhu et al. (2015) with a  upply per-

 pective. The demand per pective relate  to  eminal work by Leontief and mea ure  the 

impact of output change  on input requirement  along backward linkage . The  upply per-

 pective, by contra t, follow  Gho h (1958) and reveal  which region- ector  receive output 

through forward linkage . Since many manufacturing proce  e  rely on raw material  that 

are rarely linked backward to other input  (Cahen-Fourot et al., 2020; Daly, 1995), the  upply 

per pective provide  a more accurate repre entation of the role of raw material  in production, 

which i  often overlooked in the literature. Formally, the demand view relate  to the technical 
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Figure 2: From production network  to production tree . 
Notes  1: Network repre entation of the EUREGIO multinational input-output data. Node  are the center  of 
NUTS-2 region  and weighted edge  repre ent the  hare of trade between two region  in total production. To 
enhance vi ual clarity, only the top one per cent of all connection  in term  of trade value are plotted. 2: U ing 
the technical coefficient (A) and allocation coefficient matrix (B), we con truct production tree  for backward 
and forward linkage  by applying a breadth-fir t  earch algorithm, u ing the a  umption   tated in the main text. 
Here, we  how an example of a demand and  upply tree for the  ector Coke, refined petroleum, nuclear fuel and 
chemical (SS5) for the German region Berlin (DE30). The number in ide the circle repre ent  tree  ize, while the 
number next to the circle i  cumulative tree  ize. 3: Topology of the two limiting ca e ,  tar and chain. 4: The 
allometric  caling exponent (ASE) for the relation hip between tree  ize and cumulative tree  ize i  e timated from 
an en emble of tree . In thi  example, all region  are pooled together. 
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coefficient matrix A = (ai,j ) computed from 

x−1A = Zˆ , (1) 

where Z i  the interindu try  ale  matrix and x̂ i  a diagonal matrix of total output. Entrie  ai,j 

are technical coefficient  that repre ent the proportion of intermediate input of region- ector 

i in the total output of region- ector j. We compare thi  per pective to the  upply view, which 

build  on the allocation coefficient matrix 

B = x̂−1Z. (2) 

In thi  matrix, entrie  bi,j repre ent the di tribution of region- ector i’  output acro   region-

 ector  j that purcha e input  from i (Miller and Blair, 2012, p. 543). 

Third, we u e regional rather than country-level input-output data, which allow  for a 

more detailed under tanding of the  patial pattern  in production  tructure by capturing 

regional economic heterogeneity within countrie . Such nuance  would be ob cured in more 

aggregated data. 

Equipped with the technical and allocation coefficient matrice  for each year, we u e a 

breadth-fir t- earch algorithm to con truct  upply and demand tree  for each  ector in a given 

region (Cormen et al., 2022). The intuition of the algorithm can be  ummarized a  follow : In 

the fir t  tep, we initialize one region- ector a  the root node, which con titute  the bottom 

layer of the production tree. Then, to form a new layer of the tree, we determine all node  

that are directly connected to the previou  layer. We add them a  new leaf node  if their link  

do not repre ent  elf-loop  and have weight  above an endogenou  thre hold, di regarding 

node  which are already pre ent in the tree. The e  tep  are repeated until no new leave  

can be added. 

The thre hold for link weight  determine  the number of production tree  that emerge. 

Specifically, a  the thre hold increa e , the number of available tree  decrea e  becau e the 

algorithm identifie  fewer quantitatively  ignificant relation hip  and eventually di regard  

all linkage  to other region- ector . Additionally, the variation in tree  ize  i  of intere t, a  
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greater variation enhance  the potential for analyzing difference  in tree topology. Following 

Zhu et al. (2015), we determine the thre hold that maximize  the coefficient of variation while 

 till retaining a relatively large number of tree . A  illu trated in Figure 5 in the appendix, we 

find that a minimum thre hold of 0.015 i  rea onably clo e to the optimum for both the demand 

and  upply per pective. Hence, we u e thi  thre hold in the  ub equent empirical analy i . 

4.2 Assessing input specificity using  llometric sc ling 

To a  e   the  tructure of production tree  with a quantitative  ummary mea ure, we adopt the 

methodology e tabli hed by Zhu et al. (2015) and analyze the relation hip between tree  ize 

and cumulative tree  ize at the bottom layer of each production tree. Tree  ize, si, repre ent  

the total number of node  in the  ubtree rooted in node i, while cumulative tree  ize, ti, i the  

 um of all si value  in the  ubtree rooted in node i. For in tance, in the production tree for 

demand link  in Figure 1-2, all node  on the top layer have a tree  ize of one becau e they are 

terminal node . On the  econd layer from the top, node DE30 − SS14 ha  tree  ize five, a  

it i  the root of a  ubtree containing four additional node . The cumulative tree  ize for thi  

 ubtree, calculated by  umming the tree  ize  of all five node , i  nine. We u e thi  approach 

to determine si and ti at the bottom layer of each production tree. 

For variou  combination  of tree  ize and cumulative tree  ize derived from pooling ob er-

vation  acro   an en emble of tree , Zhu et al. (2015) find that T  cale  with S according to a 

power law 

T ∼ Sη , (3) 

where η i  the allometric  caling exponent. Thi  exponent  erve  a  a  ummary  tati tic of 

production  tructure that ha  two limit ca e . When η = 1, it repre ent  a hub-and- poke or 

 tar configuration, where a  ingle hub region- ector i  directly connected to all it   upplier  (in 

the demand view) or cu tomer  (in the  upply view). When η = 2, it repre ent  a hierarchical 

chain  tructure, where each region- ector on a given layer i  directly linked to only one other 

region- ector ( ee Fig 2-3). When the  caling exponent fall  within the range {η ∈ R|1 < η <  2}, 

the production  tructure i  a hybrid between a chain and a  tar. We therefore u e the allometric 

 caling exponent a  a mea ure of input  pecificity. A higher  caling exponent  ugge t  more 
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Table 1: Summary  tati tic  for the e timated allometric  caling exponent . 

Min Mean Max SD 

Demand View 
Region  (N = 248) 1.23 1.37 1.55 0.04 
Sector  (N = 14) 1.30 1.38 1.53 0.04 

Supply View 
Region  (N = 248) 1.30 1.41 1.61 0.04 
Sector  (N = 14) 1.37 1.41 1.45 0.02 

chain-like  tructure  and greater input  pecificity. Conver ely, a lower exponent implie  that 

the tree  are more  tar-like, implying lower input  pecificity. Figure 2-4 illu trate  the  caling 

law for the two theoretical limiting ca e  (red line for chain  and green line for  tar ), a  well 

a  for our intermediate empirical  cenario  (black line). 

To determine the allometric  caling exponent ba ed on empirical data, we apply ordinary 

lea t  quare  to the log-log regre  ion 

ln(t) = η · ln(s) +  �. (4) 

We e timate thi  regre  ion for both the  upply and demand view , referring to the allometric 

 caling exponent for the demand view a  ASEA and for the  upply view a  ASEB, i.e., 

η ∈ {ASEA; ASEB}. 

5 Results 

We  tart by di cu  ing  ome general ob ervation  on the fitted allometric  caling exponent , 

referring to the de criptive  tati tic  in Table 1. Notice that all value  in the table are calculated 

for pooled e timate  over all year  and ob ervational unit , i.e., allometric  caling exponent  

e timated at the level of region  or  ector . 

An immediate finding i  that all exponent  fall clearly within the range of one to two, 

 ugge ting that empirical production tree  differ  ignificantly from both chain and  tar config-

uration . Our analy i , therefore,  upport  the finding  of Zhu et al. (2015) for regionally more 

di aggregated data, demon trating that theoretical model  ba ed on the e topologie  (for 

example, Bloe ch, Lar en, and Ta ka, 2022) are overly  impli tic. 
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Figure 3: Ordinary lea t  quare  e timate  of the allometric  caling exponent (input  pecificity) 
for region  located in the core and periphery, Ea t and We t and for different economic  ector . 
Notes  The 95% confidence interval  are computed a  ± 1.96  tandard error . Grey line  repre ent the average 
allometric  caling exponent. 

Moreover, the con truction of production tree  ba ed on both technical and allocation 

coefficient  reveal   y tematic difference  in production  tructure up tream and down tream. 

The e timated coefficient  are con i tently higher from the  upply per pective, indicating 

that  upply tree  more clo ely re emble a chain  tructure than demand tree . Thi  indicate  

greater diver ification in demand link  and a higher degree of  pecificity in  upply link . Further, 

although we e timate the  caling exponent from an en emble of tree   ampled acro   region , 

we  till ob erve  ufficient variation that can be exploited in the  ub equent regre  ion of the 

labor  hare on the degree of  pecificity. Due to the limited number of ob ervation  in the 

 ectoral cla  ification, we will conduct our  ub equent regre  ion analy e  on the regional 

level, which al o exhibit  greater variation. 

5.1 P tterns of input specificity  cross industries  nd regions 

Figure 3 pre ent  year-by-year e timate  of input  pecificity for different en emble  of produc-

tion tree , di aggregated by region  in the core and periphery, Ea t and We t, and economic 

 ector . Throughout all year , core region  exhibit lower  pecificity in demand link  but higher 

 pecificity in  upply link  compared to peripheral region . In line with previou  re earch on 

the core-periphery divide in Europe (Gräbner et al., 2020), thi  implie  that peripheral region  

depend on more  pecific input  in their up tream relation hip , while  upplying comparatively 
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more ubiquitou  input  down tream. In thi  way, the central a ymmetry of dependency theory, 

which gave ri e to the core-periphery di tinction, live  on in a modified form. Peripheral 

region  focu  not only on producing primary, rather than refined, intermediate good , but 

the average intermediate good they produce i  al o le    pecific than that produced in core 

region . (Kvangraven, 2021). Moreover, due to the lower  pecificity of input  produced in 

peripheral region , the e region  rely on  pecific import , a  reflected in their relatively higher 

 caling exponent for demand link . Perhap  unexpectedly, yet con i tent with the finding  

of Grodzicki and Geodecki (2016), we do not find a  imilar pattern for Ea tern and We tern 

region , for which the e timated coefficient  are relatively  imilar. 

For the  ectoral di aggregation, we find  imilarly plau ible re ult . Raw material  ector  

rely on relatively  pecific input  for their production while  upplying their output to a wide 

range of other  ector . Thi  re ult align  with our implicit prior of an “inverted pyramid” of 

production (Cahen-Fourot et al., 2020), where raw material  rely on  pecific input  (narrow 

demand tree ) but  erve a  nearly univer al input  for other  ector  (broad  upply tree ). 

The mo t  triking difference between economic  ector  i  ob erved in  upply tree , where 

indu trial  ector  provide more  pecialized input  to the re t of the economy compared to the 

 ervice and raw material   ector . Thi  i  con i tent with previou  re earch documenting that 

indu trial  ector  produce the mo t complex product  (Felipe et al., 2012). 

The  y tematic heterogeneity we document under core  the plau ibility of the propo ed 

mea ure of input  pecificity. Moreover, it  eem  worth noting that the ranking of input 

 pecificity align  with the ranking of labor  hare  acro    ector  and region . For example, 

input  pecificity in the indu trial  ector i  higher than in the  ervice  ector, a  i  it  labor  hare. 

However, the difference in labor  hare  between Ea tern and We tern region  documented in 

Section 3 cannot be explained by different degree  of input  pecificity alone. Therefore, an 

additional mechani m i  needed to explain the difference  in labor  hare  between Ea t and 

We t. We will revi it thi  i  ue in Section 5.3. 

Overall,  upply-oriented input  pecificity appear  to be a  trong candidate for explaining 

heterogeneity in labor  hare . To explore thi  channel more  y tematically, we  tudy the nexu  

between input  pecificity and the labor  hare within a panel regre  ion framework. 
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5.2 Input specificity  nd its rel tion to l bor sh re 

In thi   ection, we  eek to a  e   whether the labor  hare  y tematically varie  with the 

degree of input  pecificity. Among the different method  of e timating  uch relation hip  in 

the context of panel data, the fixed effect  within e timator i  likely the mo t widely u ed. 

However,  ince both input  pecificity and labor  hare exhibit limited variation over time, and 

the within tran formation remove  the time-invariant component of input  pecificity, the fixed-

effect  model will likely undere timate the a  ociation between production  tructure and 

income di tribution. To addre   thi  i  ue, we employ correlated random effect  e timation, 

which account  for both within variation and the  tructural, time-invariant component of input 

 pecifity that we documented in Section 5.1. 

Specifically, we apply Mundlak’  (1978) ver ion of the correlated random effect  e timator 

LSi,t = a + bt + ci + α0ASEAi,t + α1ASEBi,t + α2ASEAi + α3ASEBi + α4Xi,t + α5X̄ 
i + i,t, 

(5) 

where LS denote  the labor  hare, ASEA (ASEB) i  the degree of  pecificity for the demand 

( upply) view, and Xi,t i  a vector of control .4 A bar over a variable  tand  for the time  erie  

average. bt are year dummie . ci i  a region- pecific heterogeneity term (random effect). The 

coefficient  α0, and α1 repre ent the within effect , indicating whether and how the degree 

of  pecificity for backward and forward linkage  i  a  ociated with the labor  hare within 

a region over time. A  demon trated by Wooldridge (2019), e timate  of the e coefficient  

are identical to tho e obtained from the  tandard fixed effect   pecification, implying that 

correlated random effect  provide  the  ame information a  the  tandard fixed effect  model. 

However, the former offer  additional in ight  through the between effect , repre ented by 

the coefficient  α2 and α3. The e mea ure if the degree of  pecificity correlate  with the labor 

 hare acro   region , capturing  tructural, time-invariant heterogeneity. 

Our hypothe i  i  that the labor  hare increa e  with input  pecificity. Thi  i  due to the 

fact that worker  producing more  pecific intermediate input  po  e   greater “ tructural 

power,” which refer  to the power that worker  derive “ imply from their location [...] in the 

ASEA, ASEB and X are mean-centered. 
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economic  y tem” (Wright, 2000, p. 962). In particular, the literature differentiate  between 

“marketplace bargaining power” re ulting from  carce  kill  and “workplace bargaining power,” 

which  tem  from worker ’  trategic po ition within the production network (Silver, 2003). We 

expect that both form  of power are po itively correlated with  upply  pecificity: educated 

worker  with  carce  kill  are likely e  ential for producing  pecific input  for other  ector , 

and the ripple effect  of a work  toppage increa e in proportion to the criticality of an input 

for other producer . 

Since our analy i  focu e  on “ tructural power” a  oppo ed to “a  ociational power” -

which refer  to bargaining power derived from the formation of collective organization  (Wright, 

2000) - we include three control  to i olate the effect of  tructural power: (i) country-level data 

on trade union den ity, defined a  the percentage of worker  organized in trade union  relative 

to the total workforce,  ourced from the OECD/AIAS databa e on In titutional Characteri tic  

of Trade Union , Wage Setting, State Intervention and Social Pact  (ICTWSS), (ii) regional 

unemployment rate , and (iii) on-the-job training rate  from Euro tat. The latter variable 

de cribe  the  hare of people aged 25 to 64 who received formal or non-formal training or 

both in the four week  preceding the quarterly EU Labour Force Survey (Euro tat, 2023). Thi  

metric  erve  a  a proxy for human capital inve tment  and the  kill  required for producing 

 pecific input  (Backman, 2014). While union den ity i  the mo t evident direct proxy for 

a  ociational power, it i  unfortunately not available at the regional level. Therefore, we u e 

country-level union den ity rate  for each region in a  pecific country. 

Moreover, to i olate the effect of input  pecificity on  tructural power from the influence 

of a region’   ize or economic importance, we introduce a  ize variable a  additional control. 

Thi  variable i  defined a  the ratio of value added to the total value added acro   all region . 

By u ing thi  variable, we control for  tructural power worker  gain by being employed in a 

region with a high  hare of value added and, therefore, a greater potential for di ruption. 

We e timate Eq. (5) for regional ob ervation , where cro  - ectional unit  are the 248 

NUTS-2 region . To check the robu tne   of our finding , we con ider different econometric 

model  that vary in the number and compo ition of explanatory variable  a  well a  country 

fixed effect  to account for unob erved country heterogeneity.5 The e country fixed effect  
5A  Eq. (5) illu trate , the ba eline  pecification include  year fixed effect . 
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are primarily motivated by difference  in bargaining regime  that are typically ba ed in national 

legi lature and might directly affect labor  hare . 

Table 2 below  ummarize  the re ult . Con i tent with our theoretical prediction , the 

e timated coefficient  for both the within and between effect are po itive for  upply tree . 

Thi  implie  that region  increa ing the average  pecificity of their  upplied input  experience 

an increa e in the labor  hare over time (within effect). Simultaneou ly, region  producing 

more  pecific input  exhibit a higher average labor  hare than region  producing more ubiqui-

tou  input . The e effect  are highly  ignificant acro   all model  pecification , even after 

controlling for a  ociational power, human capital inve tment and  ize effect , which hint  

at the robu tne   of our finding . Yet a quantitative compari on of the fitted coefficient  

 ugge t  that the  tructural between effect i   tronger than the dynamic within effect, a likely 

con equence of the relatively  trong per i tence of the labor  hare over the  ample period. 

We al o find that the effect  ize for  upply tree  i  typically larger than for demand tree , 

con i tent with the idea that producing rather than  ourcing  pecific input  lead  to a higher 

labor  hare through  pecialized  kill  and higher bargaining power. 

The fourth  pecification  hould, in principle, di play the mo t accurate e timate of effect 

 ize, a  it include  all di cu  ed control . However, incorporating the e control  reduce  

the  ample  ize by about 30 percent compared to the more par imoniou  Model  1 and 2.6 

Therefore, we pre ent both type  of model  pecification : one that maximize  the number of 

ob ervation  (Model 3) and one that include  additional control  (Model 4). The highly  ignifi-

cant coefficient e timate  acro   all  pecification  are in line with the hypothe ized po itive 

a  ociation between  upply  pecificity and labor  hare in the data. A  expected, including 

the country fixed effect  con iderably reduce  cro  - ectional variability and, con equently, 

the between effect. Yet, the latter remain  highly  ignificant. In the fourth  pecification, the 

 ignificant coefficient  of the control  exhibit the expected  ign , but do not materially affect 

the coefficient for  upply  pecificity.7 We take thi  to imply that  upply  pecificity repre ent  
6We checked whether thi  introduced a  y tematic bia  in our analy i  and confirm that mi  ing ob ervation  

do not clu ter  y tematically in  pecific region . In Model 4, the only country with mi  ing data acro   all region  
and all year  i  the United Kingdom. 

7The only exception i  the unemployment rate, which  how  a weakly po itive correlation with the labor  hare. 
A  we demon trate in Table 5 in the appendix, the within effect turn  po itive once we exclude the global financial 
and banking cri i  during which value added declined fa ter than labor income, cau ing the labor  hare to ri e a  
unemployment increa ed. 
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Table 2: Correlated random effect  e timate  of Eq. (5). 

Model 1 Model 2 Model 3 Model 4 

Con tant −0.5899** 
(0.2782) 

0.3884*** 
(0.1201) 

0.4189*** 
(0.1270) 

−0.0672 
(0.1309) 

Within 

Degree of  pecificity (demand) 

Degree of  pecificity ( upply) 

Unemployment rate 

Union den ity 

Job training 

Size 

0.0367** 
(0.0147) 
0.0640*** 
(0.0137) 

0.0367** 
(0.0147) 
0.0640*** 
(0.0137) 

0.0448*** 
(0.0152) 
0.0600*** 
(0.0138) 
0.0004*** 
(0.0001) 

3.4392*** 
(0.9896) 

0.0400** 
(0.0172) 
0.0620*** 
(0.0160) 
0.0003** 
(0.0002) 
−0.0003 
(0.0002) 
0.0001 
(0.0003) 
2.0829* 
(1.2311) 

Between 

Degree of  pecificity (demand) 

Degree of  pecificity ( upply) 

Unemployment rate 

Union den ity 

Job training 

Size 

−0.0029 
(0.1430) 
0.7693*** 
(0.1486) 

−0.1211** 
(0.0529) 
0.1920*** 
(0.0640) 

−0.1818*** 
(0.0666) 
0.2241*** 
(0.0639) 
0.0018*** 
(0.0006) 

0.0693 
(0.4435) 

−0.1572** 
(0.0718) 
0.1856*** 
(0.0677) 
0.0015** 
(0.0006) 
0.0145*** 
(0.0020) 
0.0027** 
(0.0014) 
−0.0136 
(0.4741) 

Country FE 
Num.Ob . 
Marginal R2 

Conditional R2 

2728 
0.096 
0.954 

X 
2728 
0.860 
0.954 

X 
2507 
0.872 
0.958 

X 
1897 
0.858 
0.955 

∗∗ Notes: Standard error  are  hown in parenthe e . ∗∗∗ , , and ∗ indicate  tati tical  ignificance at the 1%, 5%, and 
10% level, re pectively. Marginal R2 con ider  only the variance of the fixed effect , while the conditional R2 take  
both fixed and random effect  into account. 
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 tructural power a  a di tinct channel,  eparate from the conventional channel  relating to 

human capital, a  ociational power and  ize. 

To put the e timated coefficient  into per pective, con ider an increa e in  upply  pecificity 

by it   tandard deviation of 0.04 ( ee Table 1). A back-of-the-envelope calculation for the 

e timated between effect of 0.7693  how  that thi  corre pond  to an increa e in the labor  hare 

of 3 percentage point , i.e., ΔLS = 0.769 × 0.04 = 0.031. The re ulting increa e corre pond  to 

a  izeable  hare of the variation in regional labor  hare  (about 38 % of their  tandard deviation 

of 0.08). Thi  approximation  ugge t  that the identified channel i  not only  tati tically but al o 

economically  ignificant. Yet, the average e timate  for the full  ample might ma k important 

 ectoral and geographical heterogeneity to which we will turn in the next  ection. 

5.3 Geogr phic l  nd sector l v ri tion in effect sizes 

The de criptive analy i  in Section 3 highlighted  ectoral and geographical heterogeneity in 

the functional di tribution of income. While our regre  ion re ult  point to a po itive a  ociation 

between input  pecificity and the labor  hare in the full  ample, the aim of our analy i  here i  

to a  e   whether the ob erved heterogeneity tran late  into difference  in the e timated 

effect  ize . To inve tigate thi , we extend Model 2 by adding interaction term  ba ed on 

the geographical and  ectoral grouping  di cu  ed in Section 5.1: core v . peripheral region , 

Ea tern v . We tern region  a  well a  region  with an above-average  hare of value added 

from the  ervice  ector v . the remaining region .8 The pertinent regre  ion coefficient  of 

the between effect are pre ented in Figure 4.9 

In the geographical di aggregation, we find no  ignificant difference  in effect  ize  be-

tween core and peripheral region . We take thi  to imply that the di parity in labor  hare  

between the e region  reflect  difference  in average input  pecificity between core and 

periphery, a  documented in Section 5.1, rather than regional difference  in worker ’ ability to 

leverage favorable po ition  within the production  y tem to  ecure higher wage . If the latter 

were true, we would expect a larger coefficient for input  pecificity in core region , which our 
8A  Figure 6 in the appendix illu trate , we do not ob erve  ignificant difference  in effect  ize  for the remaining 

two  ector  and thu  focu  on  ervice . 
9Re ult  for the model without country fixed effect  are qualitatively  imilar ( ee Figure 8 in the appendix). 
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Figure 4: Effect  ize by region  and  ector . 
Notes  The figure di play  the e timated coefficient of the between effect. Each  ub-figure pre ent  a di tinct 
exten ion of Model 2 with country fixed effect , incorporating an interaction term between the degree of  upply 
 pecificity and a dummy variable reflecting a regional or indu trial grouping. 

regre  ion  do not  upport. 

In contra t, Figure 4 reveal   ignificant difference  in effect  ize  between Ea tern and 

We tern region . While the e timated coefficient i   ignificantly po itive for We tern region , 

it i  in ignificant for the Ea t. Thi   ugge t  that only worker  in the We t are able to leverage 

their advantageou  po ition  within the production  y tem, which might explain why We tern 

region  have higher wage  hare , de pite  imilar level  of input  pecificity in Ea t and We t 

( ee Figure 3). Thi  would imply that higher input  pecificity i  a nece  ary, but not  ufficient, 

condition for higher labor  hare . We interpret thi  finding a  evidence of in titutional differ-

ence  between Ea tern and We tern region  that cannot be  olely explained by variation in 

value-added production that di tingui he  core from peripheral region . A  Bernaciak (2015) 

and A trov et al. (2019) document, decentralized  ingle-employer bargaining predominate  in 

po t-Soviet countrie , with economic development largely driven by foreign capital that i  more 

 u ceptible to co t pre  ure. In a  imilar vein, Smith et al. (2014)  how that high competitive 
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pre  ure in the clothing indu try, re ulting from the Ea tern European clothing  ector’  reliance 

on key order  from the We t, might al o contribute to a le   favorable bargaining po ition 

in the Ea t. Con equently, worker  in Ea tern region  may find them elve  in a  tructurally 

di advantaged po ition, unable to leverage the di ruptive potential of  trike  or their  pecific 

 kill  to  ecure higher wage . 

Our re ult  al o indicate a higher effect  ize for region  with  ervice-inten ive value added 

generation, though the difference i   mall and partially in ignificant. We conjecture that 

thi  re ult  from the growing  kill inten ity of  ervice  compared to the other two  ector  

(Buera and Kabo ki, 2012). Since firm- pecific  kill , knowledge and  pecific production are 

likely complementary,  pecialized worker  become harder to replace, which  trengthen  their 

bargaining po ition.10 Similarly to the ca e of Ea tern and We tern region , thi  comparatively 

greater ability to leverage  pecific input production might al o explain why worker  in  ervice  

 ecure a higher labor  hare than tho e in raw material , although their average level of 

 pecificity doe  not differ  ub tantially and even overlap  in  ome year , a  Figure 3 illu trate . 

Overall, both type  of di aggregation  ugge t that  ectoral and in titutional difference  

influence whether and how a favorable bargaining po ition from input  pecificity tran late  

into higher labor  hare . 

6 Discussion 

Adding to the literature on the nature and cau e  of inter-regional inequality, thi   tudy  how  

that production network   hape the functional income di tribution, a  producing more  pecific 

input  implie  higher labor  hare . It offer   everal contribution . Fir t and foremo t, we 

propo e a methodology to empirically a  e   and compare the level of input  pecificity in 

fragmented production  y tem . Building on the pioneering work of Zhu et al. (2015), thi  

methodology di aggregate  the input-output network into production tree  for individual 

region- ector , interpreting the  tructure of the e tree  a  a phenomenological mea ure of 

input  pecificity. 
10Notably, the hypothe i  that primarily logi tic worker  provide e  ential  ervice  to down tream  producer  

(Nowak, 2022) doe  not hold in our  ample, a  effect  ize  are  tati tically indi tingui hable for region  with 
inten ive value added generation in logi tic   ector  (S10 and S12) and other region  ( ee Figure 7 in the appendix). 
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Furthermore, we te t the  tructural power hypothe i  of wage determination, which po it  

that worker ’ po ition in the production  y tem influence  the labor  hare. Supporting thi  

hypothe i , our regre  ion analy i  indicate  a po itive relation hip between  upply  pecificity 

and the labor  hare, thu  helping to explain why worker  in core region  and in indu trial 

 ector   ecure a larger  hare of total value added. Our  tudy i  thu  an important  tep to 

integrate power con ideration  and cla   analy i  into the  tudy of global production network . 

While the concept of ‘di ruptive potential’  eem  clo ely related to the  tructural power 

argument in Perrone, Wright, and Griffin (1984), previou  re earch a  e  ed thi  potential 

primarily by the quantitative weight of input  in the production proce  , without con idering 

their  ub titutability. Our approach may therefore al o help to explain a recent puzzle rai ed by 

Nowak (2022), namely that logi tic  worker  occupying ‘choke point ’  truggle to leverage thi  

 tructural power to  ecure higher wage . Nowak (2022) attribute  thi  partially to the political 

orientation of trade union  in hi  ca e  tudy of Brazilian truck driver . Our complementary, 

yet more quantitative, explanation empha ize  the limited  ub titutability of input  a  another 

nece  ary condition for realizing di ruptive potential. 

Comparing Ea tern and We tern region  in the European Union, our finding  reveal a 

nuanced picture. De pite notable difference  in average labor  hare , Ea tern and We tern 

region   how little variation in term  of input  pecificity. However, our analy i   ugge t  that 

worker  in We tern region  are better able to tran late higher level  of  pecificity into higher 

labor  hare  compared to their Ea tern counterpart . We hypothe ize that thi  effect originate  

in le  -e tabli hed bargaining in titution  in po t-Soviet  tate . In thi  re pect, our finding  

 eem con i tent with prior re earch indicating that in titutional,  kill and bargaining power 

di paritie  are important determinant  of regional inequality (Bathelt, Buchholz, and Storper, 

2024). However, our re ult  imply that they operate on different level : while  kill, human 

capital inve tment, and  tructural power  hape worker ’ bargaining potential, in titutional 

di paritie  acro   countrie  determine the extent to which thi  potential can be realized. A  a 

re ult, policie  aimed at  trengthening worker ’ bargaining po ition  may di proportionately 

benefit tho e already in favorable po ition  within the production network. 

De pite the e po itive finding , our  tudy ha   everal limitation  a  well. Fir t, the availability 

of data i , unfortunately, limited, re tricting the number of control variable  that we can 
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rea onably include into the regre  ion model . Second, the coverage of our data et i  limited 

to the relatively  hort period 2000−2010 for which the labor  hare in Europe i  relatively  table. 

Thi  hinder  the application of empirical method  exploiting time variation in the data, which 

would be appropriate to  tudy the fall of the labor  hare a  a long-term phenomenon with it  

on et already in the mid-1970  for mo t European economie  (Gutiérrez and Piton, 2020). 

Our  tudy  ugge t   everal avenue  for further re earch. Fir t, a  input  pecificity  hould 

al o pertain to production proce  e  at the firm level, te ting our hypothe i  within firm-level 

production network  could reveal in ight  that may be ob cured by the  ectoral aggregation in 

our data et. Second, while we attempt to control for potential confounder , the limitation  of 

our data et allow u  to document only a robu t correlation, without inferring cau ality. Apart 

from  tandard method  of cau al inference, a po  ible approach to addre   thi  limitation 

could involve directly examining how  upply chain topology impact  perception  of di ruptive 

potential among worker  and management. An inve tigation of thi  kind would certainly 

 trengthen the credibility of our propo ed mechani m by  howing that network topology 

directly influence  bargaining behavior. De pite the e limitation , we believe that our empirical 

 tudy provide  new in ight  into the determinant  of the functional income di tribution, linking 

the topology of production  tructure to the functional income di tribution. 
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A Appendix 

A.1 S mple 

Table 3: Countrie  in the EUREGIO databa e. 

Country ISO-code 

Au tria AT 
Belgium BE 
Czech Republic CZ 
Germany DE 
Denmark DK 
E tonia EE 
Spain ES 
Finland FI 
France FR 
Greece GR 
Hungary HU 
Ireland IE 
Italy IT 
Lithuania LT 
Luxemburg LU 
Latvia LV 
Malta MT 
Netherland  NL 
Poland PL 
Portugal PT 
Sweden SE 
Slovenia SI 
Slovakia SK 
United Kingdom UK 

Table 4: Sector  in the EUREGIO databa e. 

Category Sector Sector Code 

Raw material  Agriculture 
Mining, quarrying and energy  upply 

S1 
S2 

Indu try 

Food, beverage  and tobacco 
Textile  and leather 
Coke, refined petroleum, nuclear fuel and chemical  
Electrical, optical and tran port equipment 
Other manufacturing 
Con truction 

S3 
S4 
S5 
S6-S7 
S8 
S9 

Service  

Di tribution 
Hotel  and re taurant  
Tran port,  torage and communication  
Financial intermediation 
Real e tate, renting and bu ine   activitie  
Non-market  ervice  

S10 
S11 
S12 
S13 
S14 
S15 
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A.2 Determin tion of the threshold for link weights 

(a) Demand view (b) Supply view 

Figure 5: Average coefficient of variation of tree  ize  (top) and average number of available 
tree  (bottom) a  a function of the thre hold for link weight . 
Notes  The mean i  computed over T = 11  year  from 2000 to 2010. 95% confidence interval  are computed a  
t1−0.05/2, T −1 ≈ 2.23  tandard error , where t1−0.05/2, T −1 denote  the 97.5th percentile of Student’  t di tribution√ 
with 10 degree  of freedom, and the  tandard error i  the  ample  tandard deviation divided by T . 
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A.3 Addition l experiments on effect size 

Figure 6: Effect  ize for  ervice , indu try, and raw material  compared to other  ector . 
Notes  The figure di play  the e timated coefficient of the between effect. Each  ub-figure pre ent  a di tinct 
exten ion of Model 2 with country fixed effect , incorporating an interaction term between the degree of  upply 
 pecificity and a dummy variable for region  with an above-average value added  hare in  ervice , indu try and 
raw material , re pectively. 
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Figure 7: Effect  ize for the logi tic  indu try compared to other indu trie . 
Notes  The figure di play  the e timated coefficient of the between effect in an exten ion of Model 2 with country 
fixed effect . Thi  model incorporate  an interaction term between the degree of  upply  pecificity and a dummy 
variable for region  with an above-average value added  hare in the logi tic   ector. 
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Figure 8: Effect  ize by region  and  ector  without country fixed effect . 
Notes  The figure di play  the e timated coefficient of the between effect. Each  ub-figure pre ent  a di tinct 
exten ion of Model 1 without country fixed effect , incorporating an interaction term between the degree of  upply 
 pecificity and a dummy variable reflecting a regional or indu trial grouping. 
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A.4 Robustness check 

Table 5: Correlated random effect  e timate  of Eq. (5) u ing data from 2000 to 2007. 

Model 1 Model 2 Model 3 Model 4 

Con tant −0.6290** 
(0.2834) 

0.3973*** 
(0.1244) 

0.4190*** 
(0.1313) 

−0.0735 
(0.1367) 

Within 

Degree of  pecificity (demand) 

Degree of  pecificity ( upply) 

Unemployment rate 

Union den ity 

Job training 

Size 

0.0568*** 
(0.0168) 
0.0535*** 
(0.0144) 

0.0550*** 
(0.0167) 
0.0542*** 
(0.0144) 

0.0618*** 
(0.0173) 
0.0461*** 
(0.0146) 
−0.0001 
(0.0002) 

6.2980*** 
(1.4401) 

0.0617*** 
(0.0199) 
0.0367** 
(0.0168) 
−0.0004* 
(0.0002) 
0.0010*** 
(0.0003) 

−0.0002 
(0.0003) 
6.5868*** 
(1.6712) 

Between 

Degree of  pecificity (demand) 

Degree of  pecificity ( upply) 

Unemployment rate 

Union den ity 

Job training 

Size 

−0.0057 
(0.1457) 
0.7999*** 
(0.1514) 

−0.1156** 
(0.0548) 
0.1808*** 
(0.0663) 

−0.1786*** 
(0.0689) 
0.2207*** 
(0.0660) 
0.0021*** 
(0.0006) 

0.1445 
(0.4584) 

−0.1685** 
(0.0751) 
0.1912*** 
(0.0707) 
0.0018*** 
(0.0006) 
0.0148*** 
(0.0021) 
0.0027* 
(0.0015) 
0.0418 
(0.4955) 

CountryFE 
Num.Ob . 
Marginal R2 

Conditional R2 

1984 
0.102 
0.968 

X 
1984 
0.869 
0.968 

X 
1811 
0.881 
0.971 

X 
1346 
0.863 
0.968 

∗∗ Notes  Standard error  are  hown in parenthe e . ∗∗∗ , , and ∗ indicate  tati tical  ignificance at the 1%, 5%, and 
10% level, re pectively. Marginal R2 con ider  only the variance of the fixed effect , while the conditional R2 take  
both fixed and random effect  into account. 
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