
Characteristics of Firms Transmitting Data 
Across Borders:

Evidence from Japanese Firm-level Data
TOMIURA, Eiichi (Hitotsubashi University & RIETI)

ITO, Banri (Aoyama Gakuin University & RIETI)
KANG, Byeongwoo (Hitotsubashi University)

2021 ASSA/SGE Sessions
Big Data: Competition, Innovation, and Policy



Background
• Cross-border data flows are increasing at an accelerating pace
• However, it is difficult to measure the economic value of such 

transmitted data.
An academic survey on cross-border data flows of Japanese firms, 
asking simple yes/no questions regarding data flows
Infer the extent, depth, and intensity of the data flow by asking 
about the impact of the newly imposed regulations 
Tomiura, Ito and Kang (2019) RIETI Discussion Paper Series 19-E-088
“Only a limited fraction of firms are active in data collection overseas”
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https://www.rieti.go.jp/jp/publications/dp/19e088.pdf


Research question

• What firm-level attributes determine the cross-border data flows?

• How much of the productivity premium can be attributed to cross-
border data flows?

Combine the survey result on data flows with official firm-level 
data to investigate the relations btw firm-specific factors and data 
flows 
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Design of our survey
• Sent to 19,790 large- and mid-sized firms (50 or more employees and 

capital of 30 million yen or more) in manufacturing, wholesale, and 
information-related service industries 

• Collected responses from the beginning of April 2019 ~ April 22, but we 
accepted responses until August 

• The firms could choose to respond using the following two options: 
(i) fill in the survey form directly and return it in the enclosed return 
envelope; 
(ii) access the URL and answer the questions using provided ID and 
password.
Received from 4,227 firms (21%) (2,628 were via (i) & 1,599 were via 
(ii))
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Official statistics at the firm-level
• Basis Survey of Japanese Business Structure & Activities, which METI 

conducts annually by imposing legal reporting obligation (50 or more 
employees and capital of 30 million yen or more)

• Link our survey on cross-border data transfer with the official 
statistics in 2017 (2 years two years prior to our survey)

• Firm size (number of employees), sales, capital (tangible fixed assets),
• R&D and ICT expenditures, 
• exports, imports, and the status of multinational enterprise 
• The labor productivity. The total factor productivity (TFP) is defined 

as residuals of Cobb-Douglas production function
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“For the collection of data in Japan and overseas through business in 
your company, choose the most appropriate option.”

n=93

n=350
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Basic firm attributes across 
different types of firms

(1) not collecting data, 
(2) collecting data in Japan, 
(3) collecting data overseas and in Japan

• Firms decisively differ according to their 
data activities. 

• Firms actively collecting data overseas 
tend to be substantially larger in size, 
and more productive
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Productivity premium 
• Firms are likely to incur fixed costs for cross-border data 

transmissions
• The fixed costs are expected to be higher for transmitting data 

across borders than those within the home country. 
• Additional costs for cross-border data transfers include 

compliance with foreign regulations and installation of 
required servers and networks. 
Only a limited number of productive firms are supposed to be 
able to cover these non-negligible fixed costs
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Estimating productivity premium of data transfer

ln𝑦𝑦𝑖𝑖 = 𝛼𝛼0 + 𝛽𝛽1𝐷𝐷𝐷𝐷𝑖𝑖 + 𝛽𝛽2𝐷𝐷𝑂𝑂𝑖𝑖 + 𝛽𝛽3𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 + 𝛽𝛽4𝑀𝑀𝑀𝑀𝑀𝑀𝑖𝑖 + 𝑢𝑢𝑖𝑖
ln 𝑦𝑦𝑖𝑖 : Labor productivity or TFP
𝐷𝐷𝐷𝐷𝑖𝑖 : Dummy for firms collecting data in Japan, 
𝐷𝐷𝑂𝑂𝑖𝑖 : Dummy for firms collecting data overseas and in Japan
𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖 : Exporter dummy
𝑀𝑀𝑀𝑀𝑀𝑀𝑖𝑖: MNE dummy
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Table 4. Productivity premiums of firms grouped by regulatory impacts
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

lnTFP lnTFP lnTFP lnTFP lnTFP lnTFP lnY/L lnY/L lnY/L lnY/L lnY/L lnY/L
(a). Impacts from GDPR OLS q10 q25 q50 q75 q90 OLS q10 q25 q50 q75 q90
Collecting data in Japan 0.041** 0.042 0.042 0.030* 0.026 0.065** 0.052*** 0.043 0.060** 0.044* 0.065** 0.098**

[0.018] [0.038] [0.031] [0.017] [0.024] [0.030] [0.019] [0.042] [0.027] [0.026] [0.031] [0.048]
0.011 -0.1 0.044 0.047** 0.032 0.073* 0.004 -0.098** 0.038 0.033 0.011 0.049

[0.029] [0.066] [0.045] [0.024] [0.030] [0.041] [0.030] [0.039] [0.046] [0.024] [0.016] [0.039]
0.309*** 0.385*** 0.334*** 0.272*** 0.201*** 0.489*** 0.326*** 0.315*** 0.314*** 0.325*** 0.276*** 0.395***
[0.054] [0.085] [0.056] [0.031] [0.062] [0.143] [0.055] [0.116] [0.078] [0.049] [0.069] [0.124]

Exporter 0.134*** 0.054 0.081** 0.156*** 0.189*** 0.166*** 0.145*** 0.09 0.098*** 0.167*** 0.205*** 0.194***
[0.021] [0.037] [0.032] [0.025] [0.030] [0.042] [0.022] [0.062] [0.033] [0.031] [0.041] [0.029]

MNE 0.069*** 0.117*** 0.059*** 0.027 0.01 0.03 0.091*** 0.119*** 0.084*** 0.063*** 0.049* 0.064
[0.023] [0.024] [0.021] [0.023] [0.019] [0.041] [0.023] [0.033] [0.029] [0.019] [0.029] [0.050]

Transmitting data across borders but unaffected
by regulations

Transmitting data across borders and affected by
regulations
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Table 6. Productivity of firm collecting data and affected by cross-border data transfer regulations
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Concluding remarks
• Firms actively collecting data overseas tend to be significantly 

more productive than those only within the home country, which in 
turn are more productive than those not involved in data collection. 

• The productivity premium is particularly noticeable for firms 
collecting data overseas and affected by the regulations on cross-
border data transfers with taking some measures. 

• Only a small fraction of the firms involve in data transfer, but we 
should not underestimate them because the handful firms are 
superstars.
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