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Table 2. Dependent variable: dummy for product innovation - probit regression - average marginal effects.

m 2 €
e ———— |, Y ———— .1 ], W ————...,|< Y-
r Big Data 0.067*** 0.065° 0.068* :
1 (0.023) (0.035) (0.029) 1
T Emp. Predom. Using PC =002 o 1V
(0.042) (0.075) (0.051)
% of Emp. Using Internet 0.074* 0.076 0.067
(0.036) (0.050) (0.052)
Enterprise Software 0.0817** 0.112°* 0.059*
(0.020) (0.030) (0.026)
% of R&D Expenses 0.905"* 1.1047* 0774
(0.158) (0.267) (0.176)
Employees (in logs) 0.011 0.015 0010
(0.012) (0.017) (0.015)
Investment (in logs) 0,024 0.018* 0.029**
(0.007) (0.011) (0.010)
Exporter 0.164"* 0.144"* 0.183"*
(0.021) (0.029) (0.032)
% Highly Qualified Employees 0.154* 0.353** 0.041
(0.062) (0.124) (0.080)
% Medium Qualified Employees -0.043 -0.020 -0.099
(0.043) (0.056) (0.069)
% of Employees < Age 30 -0028 -0.069 -0.006
(0.052) (0.077) (0.071)
% of Employees > Age 50 -0.015 -0.054 0.022
(0.049) (0.070) (0.070)
East Germany 0.005 0.032 -0.036
(0.021) (0.028) (0.030)
% of Emp. [T-Training 01377 0.165 0.126*
(0.052) (0.125) (0.055)
Age (in logs) ~0010 0.004 ~0025*
(0.010) (0.014) (0.014)
Group 0.036" 0.056" 0014
(0.020) (0.030) (0.028)
Multinational 0.135** 0.133** 0.123*
(0.036) (0.047) (0.055)
Industry Dummies Yes Yes Yes
Pseudo R 0209 0.182 0216
Observations 2706 1404 1302
Log likelihood —1481.155 —788.318 —683.426

Robust standard errors in parentheses, *p < 0.10, **p < 0.05, ***p << 0.01. All models include an intercept.
Source: ZEW ICT-Survey 2015.

: Thomas Niebel, Fabienne Rasel and Steffen Viete (2018) “BIG data - BIG gains?

Understanding the link between big data analytics and innovation.”
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Table 5. Dependent variable: dummy for product innovation - probit regression by skill group - average marginal effects.

General human capital MT-specific skills
(1 ] B @
low high low high .
Big Data 0075 0.066** 0044 0.096** 1
(0.033) (0.030) (0034) (0.029) H
R of Emp. Predom. Osing PC— 018" 0089 7 S A
(0.064) (0.058) (0.059) (0.061)
% of Emp. Using Internet 0.092° 0.010 0.110™ 0041
(0.049) (0.050) (0.046) (0.036)
Enterprise Software 0112 0.044 009" 0046
(0.028) (0.028) (0.026) (0030)
% of R&D Expenses 0,684 0.995** 0805 0960
(0204) (0.20) (0.190) (0.270)
Employees (in logs) 0.006 0.01 0017 -0.009
(0017) (0.018) (0.016) (0.017)
Investment (in logs) 00317 0.021% o0 0035
(0.010) (0.01) (0.009) 0012)
Exporter 0.167** 0.160** 01517 0.181%
(0.030) (0.030) (0.028) (0.032)
% Highly Qualified Employees 0334 0.167 0175 0.080
(0.176) (0.106) (0.083) (0.095)
% Medium Qualified Employees -0015 -0.118 0.000 -0.147%
(0.055) (0.072) (0.055) (0.074)
% of Employees < Age 30 -0078 0.017 -0133" 0119
(0.076) (0.072) (0.067) (0.082)
% of Employees > Age 50 0033 -0.067 -0055 0.007
(0.067) 0.072) (0.062) (0.081)
East Germany 0015 -0.005 0015 -0017
(0.031) (0.028) (0.027) (0031)
% of Emp. T-Training 0219 0.101 0192 0084
(0.083) (0.064) (0589) (0.065)
Age (in logs) -0014 -0.004 -0018 -0003
(0.014) (0.014) 0013) 0015)
Group 0.047 0.024 0035 0031
(0.029) (0.029) (0029) (0029)
Multinational 0.089 0.158"* 0.092* 0163
(0.057) (0.043) (0.036) (0.043)
Industry Dummies Yes Yes Yes Yes
Pseudo R 0192 0.39 0.186 0215
Observations 1394 1312 1491 1215
Log likelihood ~765502 -688.597 -§13.189 -647612

Robust standard errors in parentheses, *p << 0.10, **p << 0.05, **p < 0.01. All models include an intercept.

Source: ZEW ICT-Survey 2015.
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Table 4. Conditional Correlations between Data-Driven Decision Making (DDD), Predictive
Analytics, and Plant Performance 2005 — 2015

T —AERENEL R RURTEDIRACLDMENEGED. T —IDHCLERR MR,

Dependent Variable

Log Value Added

(1) (2) (3) (4) (3) (&) (7)
Model DDD Index Add DDD Compare o 3-year Timing  Predictive
with IT Controls Indicator Top IT & Balanced of Analytics
Top Mgmt Panal Adoption
Index of DDD 0.2Tee. 0.0]4*+*
Pracncm {0.003) (0.003)
CICI'I”" D.0E 4+ L

| 0.0 |
} DDD Indicator (0.010) (0.010) (0U015)

1
1 Predictive Analytics

worzy 1
1

.0_.&’?41-00 I
Undicator__ e e 228
0.037+++ 003355 0038
Log IT Capital Stock {0.003) (0L003) (0.003)
0. 250w * D ZEFew»
Structured Mgmt. (0.030) (0.029)
% Employees with DASI*** 0453w 04920+ (Q509%**  05I30er () 4EEe
Bat'hL]EJF:H decress (0U038) (0,038 (0U03E) (0057 (LOST) (DL0HE)
alor's degrees
Top-quartile T Capital 0.135%**  Q091***  0.091*** 0082+
(0.013) 0015)  (0.015) (0.018)
T " OLOE2r** D.OEG* e LI L 0.OTG*e*
I;’fnj;ﬂ';f“ﬂ“r‘d W0012) (0013 (0013)  {0015)
OLOTGee
Early DDD (by 2005) (0.030)
Middle DDD Adoption _ﬂ-g?:f”
(2005-2010) e
Late DDD adoption :;EI--
(2010-2015) (aots
CBPLIHL-LE{h[JF_ and . . v ¥ v . .
Energy inputs (logged)
Industry x Year Fixed v ¥ ¥ v ¥ ¥ v
Effecis
N 83,500 3,500 83500 £3.500 21,500 21,500
# of Establishments Varics by year 7.100 7.100
Admx,l,cdR Squ‘m_d 0810 [IEIR) 0Ell OEID 0759 0.759
tljﬂﬂ Erlk Bryn]olfsson Krlstlna McEIheran (2019) ”Data in Actlon Data Drlven DeC|S|on

Making and Predictive Analytics in U.S. Manufacturing.”
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Table 5. Plant Fixed-Effects Estimation of Data-Driven Decision Making, Predictive Analytics, and

Firm Performance, 2005-2015

Dependent Variable Log Value Added
(1) (2) (3) 4) (5) (6) (7
Model DDD DDD 2005- 2010- Analytics 2005-2010 2010-2015
Index Indicator 2010 2015 IT IT
Interaction Interaction
Index of DDD-related 0.011*
practices (0.006)
i o e o s
) 0.042%% D.072% 0.018 0.018 0.045 0.009 )
:DDD Indicator (0019)  (0.023) (0.013) (0.013) (0.028) (0.014) 1
]
H ; ; 0.062%* 0.074%%%]
e e e e QQ6 . __00I6)
IT capital stock (0.005)
i;ructured . 0.1054#%
o
anagement index (©.082)
o Employees with 0003 0012 -0.007 0.036 0.034 0111 0.036
achelors degrees 0.099)  (0.097) (0.176) (0.068) (0.068) (0.176) (0.068)
0.041%* ) X
) 0.018 0.062%** 0.062***
Top IT Capital (0.018) (0.024) 0.022) (0.022)
Top Structured 0.037#%* 0.044%* 0.024 0.023 0.045% %% 0.025
Management (0.014) (0.022) (0.017) (0.017) (0.022) (0.017)
DDD x Top IT in 0.001 ##*
2005 (0.037)
DDD x Top IT in 0.025
2010 (0.017)
Capital, Labor, and
. ) Y Y Y Y Y Y Y
Energy inputs
Plant Fixed Effects Y Y Y Y Y Y Y
N 21,500 21,500 24,000 36,500 36,500 24,000 36,500
# of Establishments 7.100 7,100 12,000 18,500 18,500 12,000 18,500
Within Adjusted R- )
0.226 0.225 0.248 0.203 0.203 0.248 0.189

Squared
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Data collection A48T IHI T - H—ER - BR— =4, I-YOA> 1427074
EF47 =4, X=TT40 T =4, SATAT—ST—HDUREEEL)

AVSAOT=IRMAIT :
Data analysis & reporting |A / B XA MOERA. tEEDTELR— N Fill, JvSaR—REFRIL. €I
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88 : Hasan Bakhshi, Albert Bravo-Biosca and Juan Mateos-Garcia (2014) “The analytical
firm: Estimating the effect of data and online analytics on firm performance.” 6 )))) I C R SHERBER SRR
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Table 4: Online data activities and firm productivity

This table estimates a standard production function, allowing the coefficients for capital (K) and labour (L) to vary across industries. The dependent variable is Log (Value
added). Data score corresponds to the average of the Data collection, Data analysis & reporting, and Data deployment indicators. All regressions include industry and year fixed
effects, as well as production factors, Log (K) and Log (L), interacted with industry. The table reports coefficients estimated with OLS, with robust standard errors clustered at
firm level in parentheses, ¥, ¥, * indicate significance levels of 1%, 5% and 10% respectively.

Log (Value added)
() @ (3) @ 5) (6) @) (8) () (10) (11 (12)
|' Data collection 00775  0.0598 0.0423 ‘.
: (0.0326) (0.0392) (0.0428) :
: Data analysis & reporting 0,147 0,110  0.109** :
: [0.0352) (0.0409) (0.0427) :
1| Data deployment 00433 0.0789%  0.0647 1
: (0.0325) (0.0361) (0.0393) :
: Data score 0.105%* 0.0979**  0.0877** :
e e e ) (0.0340) _ (0.0384) __(0.0423) !
Firm age -0,00342 -0.00372* -0.00354* -0.00390* -0.00355% -0.00383* -0.00348% -0.00382*F
(0.00213) (0.00210) (0.00208) (0.00204) (0.00209) (0.00207) (0.00210) (0.00208)
Log{Average remuneration) L.ogg*+ L038%%* 0,957+ L.017%*=* 1L.015%+ 1.043%=* 1.005%+* LO37***
(0.0896)  (0.0935) (0.0868)  (0.0912) (0.0888) (0.0928) [0.0881) (0.0929)
Online business share 0.143 0.182 0.0554 0.0893 0.130 0.163 0.0622 0.105
(0.298) (0.289) (0.278) (0.272) (0.291) (0.285) [0.288) (0.281)
IT employment share 0.780 0.166 0.714 0.130 0.723 0.146 0.733 0.165
(0.815] (0.450) (0.588) (0.428) (0.600) (0.441] [0.589) (0.442]
Product innovation 0.000295 -0.00691 0.000657 -0.00981
(0.0363) (0.0358) (0.0357) (0.0383)
Process innovation 0.0398 0.0313 0.0354 0.0324
(0.0325) (0.0320) (0.0323) (0.0324)
Observations 2,119 1,090 1,059 2,119 1,000 1,059 2,119 1,090 1,059 2119 1,000 1059
R-squared 0.644 0.749 0.760 0.654 0.754 0.766 0.642 0.751 0.762 0.647 0.753 0.763

88 : Hasan Bakhshi, Albert Bravo-Biosca and Juan Mateos-Garcia (2014) “The analytical
firm: Estimating the effect of data and online analytics on firm performance.” 7 )))) I C R HERBEREMRR
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Table 5: Complementarities between data activities and employee autonomy

A1 T2 FRANEROEERICELSTHR  FMERD

This table expands the baseline model to include a measure of employee autonomy interacted with indicators of online data activity. Autonomy is
a standardised average of three survey-based indicators: workers set the pace of work, workers decide how tasks should be performed, and
people are free to try new things. All regressions include industry and year fixed effects, as well as production factors Log (K) and Log (L)
interacted with industry. Unreported confrol variables are Firm age, Log (Average remuneration), Online business share, IT employment share,
Product innovation and Process innovation. The table reports coefficients estimated with OLS, with robust standard errors clustered at firm level
in parentheses. ***, **, * indicate significance levels of 1%, 5% and 10% respectively.

Data collection

Data collection
X Autonomy

Data analysis & reporting

Data analysis & reporting
X Autonomy

Data deployment

Data deployment
X Autonomy

Autonomy

IT emplgyment share
X Autonomy

Controls
Ohzervations

Log (Value added)
0 @ @) @ 5) G] @ ®
0.0423 0.0519
(0.0428) (0.0432)
0.0439
(0.0298)
0.109%* 01175
(0.0427] (0.0431)
0.0697**
(0.0293]
0.0647 0.0727*
(0.0393) (0.0402)
0.0428
(0.0330)
0.0877* 0.097 2%+
________________________________________________________________________ (00423)___ [0.0434) _
0.0592% )
(0.0317) |
________________________________________________________________________________________
0.0470 0.0384 0.0421 -0.0461
(0.0403) (0.0394)] (0.0411) (0.0405)
0.270 0.198 0.227 0.270
(0.723) (0.713) (0.728] (0.737]
Yes Yes Yes Yes Yes Yes Yes Yes
1,059 1,051 1,059 1,051 1,059 1,051 1,059 1,051
0.760 0.759 0.766 0.767 0.762 0.760 0.763 0.764

R-zguared

88 : Hasan Bakhshi, Albert Bravo-Biosca and Juan Mateos-Garcia (2014) “The analytical
firm: Estimating the effect of data and online analytics on firm performance.”
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Table 6: Complementarities between data activities and process innovation

This table expands the baseline model to include a measure of organizational restructuring interacted with indicators of online data activity.
Process innovation is a survey-based standardised indicator of a firm's willingness to disrupt its business processes. All regressions include
industry and year fixed effects, as well as production factors Log (K) and Log (L) interacted with industry. Unrepoerted control variables are Firm
age, Log [Average remuneration), Online business share, IT employment share, Product innovation and Process innovation. The table reports
coefficients estimated with OLS, with robust standard errors clustered at firm level in parentheses. *, **, * indicate significance levels of 1%, 5%
and 10% respectively.

Log (Value added)
(1) (2) (3) (4) (5) (8] (7) (&)

Data collection 0.0423 0.0536

(0.0428)  (0.0425)

Data collection 0.0630%

X Process innovation (0.0338)

Data analysis & reporting 0.109** 0.112%=

(0.0427)  (0.0422)

Data analysis & reporting 0.0297

x Process innovation [0.0332]

Data deployment 0.0647 0.0638%

(0.0393)  (0.0377)

Data deployment 0.0720%

X Process innovation (0.0337)

Data score 0.087 7 0.0899%*
S — (00423 ___[0:0408) _|
1 Data score 0.0e40 1
| xProcess innovation (0.0328) |
N S S J

IT employment share 0.500 0.551 0.408 0.509

X Process innovation (0.525) [0.517) (0.534) (0.528)

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Observations 1,059 1,059 1,059 1,059 1,059 1,059 1,059 1,059

R-squared 0.760 0.763 0.766 0.767 0.762 0.765 0.763 0.7a87

: Hasan Bakhshi, Albert Bravo-Biosca and Juan Mateos-Garcia (2014) “The analytical
firm: Estimating the effect of data and online analytics on firm performance.”
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