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Motivation
• Importance of analyzing the life cycle of a firm and growth 

patterns
• Short-run: aggregate fluctuations and business cycles
• Long-run: industry dynamics and economic growth

• Despite the recent surge of research on firm dynamics using 
micro data, no research has focused on the dynamics of 
interfirm production networks

• This research examines the dynamics of interfirm networks 
and how it relates to firm age and firm growth using panel 
data of Japanese supplier-customer network data.
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Main empirical results
1. Older firms are larger in size, have more transaction partners, 

and their partners’ average age is higher (assortativity)
2. Interfirm networks exhibit a higher rate of metabolism (link 

birth and death) compared to that of industry dynamics with 
firm entry/exit

3. Younger firms tend to add and drop links more frequently, and 
the stability of a transaction link increases with the duration of 
active relationship

4. Firm’s sales growth is positively related with the expansion of 
transaction partners in various measures

5. The positive growth effect of adding a new partner declines 
and that of maintaining an existing partner increases in firm 
age 3



Related literature

• Life cycle of firms and industry dynamics
• Dunne, Roberts and Samuelson (1988), Arkolakis (2016), 

Luttmer (2007)
• Firm age and growth

• Haltiwanger et al. (2013), Evans (1987), Coad et al. (2014)
• Production network formation

• Lim (2016), Kikkawa et al. (2017), Oberfield (2016), Baqaee
(2016)

• Matching between firms and employees
• Jovanovic (1979 a,b), Farber (1999) 
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Data

• Tokyo Shoko Research (TSR)
• Sales, number of employees, headquarters address, 

industry classifications, year of establishment (age)
• Suppliers and customers up to 24 partenrsmerge 

self- and other-reported data
• Total of 1,899,437 firms are covered with median 

duration covered 7 years
• Panel (unbalanced) data of 2006-2016
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Yearly summary
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Firm age distribution (2014)

• Spike at:
• １９８９
• １９７３
• １９５３
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Link survival rate (2007-2016)

• Half of the initial 
set of links are 
gone in 6 years

• High rate of 
metabolism

• Manufacturing 
sectors exhibit 
higher survival 
rates

8



Age, size and degrees

• Older firms are 
larger and have 
more partners

• Two kinks at 25 
and 64 years 
old

• Cohort effect
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Age and growth rates

• Growth rates 
declines with 
age

• Vertical shift 
but not 
horizontal 
shift
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Assortativity (age)

• Older firms are 
connected to 
other older firms

• Other variables 
don’t exhibit this 
clean 
relationship
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Assortativity (other variables)
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Firm-level network dynamics (2014)

• As a firm’s age increases, less new links are formed and more links survive  higher stability
• For both in- and out-degrees, older firms tend not to add more links (compared to drop)

13



Link-level probit regression

• A link tends to survive if the 
seller’s age is higher

• A link tends to continue if the 
seller’s sales is large and the 
buyer’s sales is small 
(asymmetry)

• Link stability rises with its 
tenure  learning about the 
match specific quality?
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Sales growth, age and degrees
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Adding or maintaining a partner
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Sales growth, age and degrees

•As age rises, growth rates decrease, but its effect 
diminishes

•The positive effect of degrees on sales growth 
rates also diminishes as age rises

•The positive effect of link continuation rate on 
growth rates increases with age

•Firms that start new transactions have higher 
growth rates and the effect diminishes with age
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Future work

• More rigorous panel data analysis (firm fixed and 
random effects)

• Build a theoretical framework
• Explicit production function with intermediate 

inputs + search model + Bayesian learning of match-
specific quality

• Meeting strangers vs. friends’ friends
• Monte Carlo simulations
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Conclusion
1. Older firms are larger in size, have more transaction partners, 

and their partners’ average age is higher (assortativity)
2. Interfirm networks exhibit a higher rate of metabolism (link 

birth and death) compared to that of industry dynamics with 
firm entry/exit

3. Younger firms tend to add and drop links more frequently, and 
the stability of a transaction link increases with the duration of 
active relationship

4. Firm’s sales growth is positively related with the expansion of 
transaction partners in various measures

5. The positive growth effect of adding a new partner declines 
and that of maintaining an existing partner increases in firm 
age 19
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