Experimentation within and between firms,
Any rolefor policy and institutions?

Eric Bartelsman and Stefano Scarpetta
Free University Amsterdam; World Bank
EPKE Conference
October 28, 2004



Overview

> Productivity Framework
> Defining Experimentation

> Data Collection

> Storylinein picturesand charts
> Productivity Decompositions
> Continuers, entry/exit
> Productivity dispersion of entrants
> High tail of productivity distribution
> Entry and exit rates
> Entrant size and post-entry growth



Framework

> Productivity Levels
> Dispersion across firms
> Allocation among continuers, entry/exit

> Productivity Growth
> Transitional growth through reallocation
> Improving within-firm productivity
> Pushing out the frontier: Innovation/Experimentation



frequency
6000
5000 - o"’“,
* >
2> 4000 - - %
c * *
8 3000 . *
= . .
2 2000 S .
* .
i * o
1000 R 0.’
0 M j j , MH“—
0 20 40 60 80 100 120 140
productivity

Aggregate Productivity depends on firm-level prod

and labor allocation

R=@/N)Y P+ AGAP,



frequency

frequency

6000
5000
4000
3000
2000
1000

0 20 40 60 80 100 120 140
productivity

employment

90000
80000
70000
60000
50000
40000
30000
20000
10000

firm i




Framework

> Productivity Levels
> Dispersion across firms
> Allocation among continuers, entry/exit

> Productivity Growth
> Transitional growth through reallocation
> Improving within-firm productivity
» Pushing out the frontier: I nnovation/Experimentation



Experimentation

Expenditures leading to a ‘stock’ that provides as aflow:
newer/better/cheaper ways to meet demand.

— Isthis different from product and process R& D?

— Isthis different from adopting newest technology embodied in

capital?

Two relevant characteristics:

— uncertainty in path from expenditure to stock growth.

— Rival nature of service flows coming from stock

Experimentation yields stock generating non-rival service,
but also requires complementary rival stocks.
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Experimentation

Flexibility in scale encourages experimentation
Market ‘responsiveness encourages experimentation

Areas wher e technological advance includes uncertainty
INn mar ket response reguire experimentation

— ‘It takesa dog to test the dog food’

More experimentation:
— Small entrants, fast growth of ex-post successful firms.
— Higher dispersion in productivity of entrants

— High growth of firmsin top tail of distribution/low growth of
firmsin bottom tail.
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Reasons for data collection

Policy question: are there differences in firm dynamics across
countries that can contribute to explain the different pace of
innovation. Recent growth trends suggest widening growth
disparities between EU and US

Problem: firm-level data are not readily available for different
countries ...

... and existing micro studies do not allow for meaningful cross-
country comparisons, because of differencesin: 1) underlying
data; 11) methodologies; 1ii) sectoral and time coverage etc.

Hence, need for assembling micro data trying to minimise
country differences.




Distributed micro-data collection

EU Sample (10 countries)
— Productivity decompositions
— Sample Stats and correlations by quartile

World Bank sample (10-15 countries CEU/LA/SEA)

— Demographics (entry/exit) and survival
— Productivity decompositions

OECD Sample (7-10 countries)

— Same variables



Data sour ces

Business registers for firm demographics
— Firm level, at least one employee, 2-digit industry

Production Stats, enter prise surveysfor productivity analysis



Distributed micro data research
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Table C-3: Labour productivity per quartile for ICT-producing, ICT-using
and non-ICT sector

ICT-producing ICT-using Mon ICT

Js EU Us EU US EU
Q24 123 118 74 58 90 75
Q3 88 87 a1 48 69 53
Q2 61 [ 40 46 50 48

Q1 35 g8 26 41 32 47



Relative Productivity: Top Quartileto mean

regressed on country and industry dummies

LPQ LPV TFP MFP
FIN' 2.27 1.98 1.20 121
(.017) (.009) (.007) (.003)
FRA 2.10 1.70 1.59
(.030) (.017) (.014)
GBR 2.09 1.88 1.75 1.32
(.022) (.012) (.010) (.004)
ITA 1.79
(.008)
NLD 2.04 1.64 1.56 1.22
(.021) (.012) (.009) (.004)
USA 2.33 219 2.13 1.58
(.043) (.024) (.020) (.009)
gllote: hstandard errorsin parentheses. *TPF and MFP are log of mean level for quartilesin Finland. Means of log level
sewhere.




Table C-6: Average productivity relative to top quartile productivity in the

US

ES | FIN | FRA | GER | NLD | SWE | US
Food products, beverages and tobacco 004102210261 029 | 038 | 0,34 |0,40
Texliles, textile products, leather and footwear (006 (0271 038|042 | 061 | 0,38 10,40
Wood and products 0060431047 | 047 | 064 | 063 | 0,458
Fulp, paper, paper products, printing and
publishing 00910341041 1046 | 060 | 0.56 | 047
Chemical, rubber, plastics and fusel products 0.08 | 0.26 032 | 045 ] 038 1043
Other non-metallic mineral products 005 (0351034 ]| 037 | 064 | 0,40 | 0,48
Basis metals 0,13 ] 0,33 037 | 047 | 0,53 |0,50
Fabricated metal products 0,07 [ 0,28 038 | 0.60 | 0,42 10,563
Machinery and eguipment 006102410251 036 | 042 ] 045 |0.48
Transport equipment 007 102310411042 | 041 | 0,45 |0.47
Other manufacturing 00610201038 ]1040 | 0564|042 |049




Table C-5: Top quartile productivity relative to US top quartile productivity

ES | FIN | FRA | GEBR | MLD | SWE | US
Food products, beverages and tobacco 01210541047 | 086 | 081 | 0,73 11,00
Textiles, textile products, leather and footwear (016|045 | 0731084 [ 109 | 0,82 | 1,00
Wood and products 020107610711 092 | 088|110 11,00
Fulp, paper, paper products, printing and
publishing 02410701071 ]10%94 (095|096 |1,00
Chemical, rubber, plastics and fuel products 02810681000 065 | 087 | 076 11,00
Dther non-melallic mineral products 023107610589 077 | 119 10,78 11,00
Basis metals 0,30 |0681000] 066 | 0,79 | 092 |1,00
Fabricated metal products 021104510001 071 1077 1068 11,00
Machinery and equipment 01810401041 | 068 | 066 | 1,02 11,00
Transport equipment 020(036 068 | 079|066 | 081 11,00
Dther manufacturing 018 |105831 066|084 [ 089|078 |1.00




Weighted/Unweighted Productivity




Weighted/Unweighted Productivity




Dynamic Reallocation




THE US IS BETTER AT ACHIEVING EXCELLENT

PRODUCTIVITY AND REALLOCATING RESOURCES e eI
TO MOST PRODUCTIVE COMPANIES iﬂﬁ:;‘;mﬁ”
2000
Companies’ US vs. EUY productivity Share in employment®)  Employment growth®
guartile! Percent Percent Percent
US lower I US higher
-4 =
Mest productive a4 Ve e Us 6.2
il I
4.2
Znd quartile 15 Us e Us
EU @ EU I"-U'
Us @ 2.4
Ard quantile 0 us
EU @ EU 1.2
Least productive 25 us ° us  -16
il i
wore v @ e 22

11 Agareqgated data for manufaciuring sector, STARMN 15437

2] Weighted average of EU countries for which data were available, Finland, France,
United Kingdom, the Nethardands and Sweden

2] Average share 1995-2000

4] Average annual growth in resources, 1995-2000

Saurce: ESIWVU
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| ncentives for firm-level productivity
growth

Theredationship between variability in market share of
firmsin an industry and productivity growth of the
Industry.

— Market shareturbulance: the mean output growth of the
fastest growing quartile of firms minusthe mean output
growth of the slowest growing quartile of firmsin an industry;

— Productivity growth: either LPQ, LPV

A regression of productivity growth in most

disaggregated industries, for countriesand years, on

mar ket shareturbulance. Industry of country dummies
Included in regressions.
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Effect of turbulence on incumbent productivity growth

Unweighted avg incumbents productivity growth regressed on:

‘turbulence’: interquartile range of cross-sect distribution of output growth

Turbulance
in market
share

t-stat

Dummies

R-sq

# obs

LPQ
14 A3
(14.0) (12.1)
Industry
21 27
712 712

A1

(5.4)

Country

29

712

A3

(8)

A2

455

LPV

A2

(7.2)

Industry

19

455

.08

(3.0)

Country

.25

455



Within firm growth

Reallocation and Growth

2 3 4

Net entry contribution




Indirect effect of net-entry to incumbent productivity
growth (OECD)

Productivity growth of incumbents regressed on net-entry contribution

Const
NE

R_sq
nobs

LPQ
0.14
(4.46)
0.54
(7.83)
0.38
515

GR
LPV

0.18
(3.87)
1.00
(10.29)
0.32
515

MFP
0.02
(1.07)
0.96
(8.01)
0.41
451

TFP
0.12
(2.71)
0.74
(6.88)
0.22
703

LPQ
0.14
(4.50)
0.53
(7.75)
0.38
515

FHK
LPV

0.18
(3.96)
1.06
(11.03)
0.33
515

MFP
.0.02
(1.14)
0.94
(7.66)
0.40
451

TFP
0.12
(2.75)
0.87
(7.74)
0.24
703

note: industry & country dummies included; countries vary per regression; t-stat in

parenthesis



Indirect effect of entry/exit to incumbent productivity
growth (WB MIC)

Productivity growth of incumbents regressed on net-entry contribution

LPQ 3 LPQ5 LPV 3 LPV 5 MFP 3 MFP 5 TFP 3 TFP 5

Const. 0.03 0.02 0.02 0.05 -0.10 -0.06 -0.09 -0.08
(0.8) (0.4) (0.4) (0.8) (1.7) (1.1) (1.1) (0.9)
Entry 0.33 0.69 0.47 0.70 2.21 1.22 1.32 0.21
(3.4) (4.9) (2.6) (3.7) (11.5) (5.0) (5.5) (1.0)
Exit -0.24 -0.66 -0.73 -0.77 -1.36 -0.46 -0.58 -0.68
(2.8) (5.5) (4.5) (4.8) (6.3) (2.0) (2.0) (3.0)
R-sq 0.24 0.28 0.15 0.21 0.44 0.42 0.41 0.10
Nobs 927 742 631 510 780 609 604 496

Note: industry & country dummies included; countries vary per regression



Experimentation among entrants

Coefficient of variation of entrant productivity: country effects

LPQ LPV TFP MFP
FIN' 106 117 156 176
(.001) (.001) (.004) (.003)
FRA 095 099 175
(.002) (.003) (.007)
GBR 055 061 095 084
(.002) (.002) (.005) (.003)
ITA 279
(.004)
NLD 099 102 189 115
(.001) (.002) (.004) (.003)
USA 139 175 352 247
(.003) (.004) (.010) (.007)

Note: standard errorsin parentheses. * TPF and MFP distribution in levelsin Finland. In log-level elsewhere.




Experimentation among entrants, interacted with
technology groups

Coefficient of variation of entrant productivity: country X technology effects

LPQ LPV TFP MFP
FIN' .009 .004 -.004 .005
(.003) (.003) (.010) (.006)
FRA .003 -.001 -.008 .006
(.005) (.006) (.018) (.010)
GBR .006 .002 -.005 .005
(.004) (.004) (.013) (.008)
ITA 014
(.011)
NLD 015 .006 .008 028
(.003) (.004) (.011) (.007)
USA 019 017 .065 .049
(.008) (.009) (.026) (.015)
Note: standard errorsin parentheses. *TPF and MFP distribution in levelsin Finland. In log-level elsewhere.




»Entry ratestend to be similar across countries

(country effects in regressions which control for size and sectoral composition)

Estimated entry rates with control for industry composition !
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»...but entering firmsaresmaller in US
] Business sector’

B Manufacturing
[ 1 Business service sector

Relative size of entering firms with respect to incumbents (in per cent)
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High technology

*kk

Pharmaceuticals

*okk

Office accounting and computing machinery
Radio television and communication equipment ***

Aircraft and spacecraft ***

Medium, High technology

Chemicals excluding pharmaceuticals ***
Machinery and equipment n.e.c.

*kk

Electrical machinery and apparatus nec

Medical precision and optical instruments

*k

Motor vehicles trailers and semi-trailers

*okk

Railroad equipment and transport equipment n.e.c.

Medium, Low technology

Coke refined petroieum products and nuclear fuel

Rubber and plastics products

Other non-metallic mineral products

Basic metals

Fabricated metal products except machinery and equipment

*okok

Building and repairing of ships and boats

**

Manufacturing nec; recycling
Low technoloayv

Textiles textile products leather and footwear
Textiles textile products leather and footwear

*kk

Wood and products of wood and cork

Pulp paper paper products printing and publishing
Construction ***

Wholesale and retail trade; repairs

*k K

Hotels and restaurants

*

Transport and storage
Post and telecommunications ***

Financial intermediation except insurance and pension funding
Insurance and pension funding except compulsory social security

* ke

Activities related to financial intermediation
Real estate activities ***

Renting of machinery and equipment ***
Computer and related activities ***
Research and development ***

*kk

Other business activities

o
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» Survivor ratessuggest high firm failurein theinitial
years

[ ] After 2 years [ ] After4years I After 7 years®
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Avg firm size relative to entry size
Manufacturing




dJAny rolefor PM and LM regulations on entry rates?

Entry is assumed to be proportional to expected post-entry
profits defined net of entry costs. A simple model can be
written as:

Entry; ; =,B(7ij,t - Fi,j,t)+ﬂi,j,t

ne = post-entry profits proxied by (smoothed) growth rate of
Industry VA (relative to total business sector) plus certain
Indicators of costs of adjustment

F = entry costs proxied by (smoothed) K/Y plus different
Indicators of PM regulations (start-up costs)



JdAny rolefor

PM and LM regulationson entry rates?

A B C D E F G H
2.86 e 2.95 3.05 **1 3.24 *** 3.28 4.22 4.30 ***1 2.256 **
(0.40) (0.41) (0.42) (0.41) (0.41) (0.56) (0.56) (0.89)
AlogVA 0.46 -3.49 * -2.55 -2.66 -2.54 -2.73 -2.98 -3.40 *
(1.82) (1.97) (1.93) (1.94) (1.94) (1.93) (1.93) (1.96)
AlogVA (less than 20) 10.36 *** 11.21 **1 11.07 *** 11.07 *** 11.40 *** 11.96 ***| 11.09 ***
(2.69) (2.82) (2.81) (2.82) (2.79) (2.77) (2.66)
LogKY -0.23 * -0.20 -0.24 * -0.27 ** -0.28 i -0.31 o -0.34 ***1 -0.29 **
(0.13) (0.13) (0.12) (0.12) (0.12) (0.12) (0.12) (0.13)
PM regulations (PMR) -0.15
(0.10)
PM (administrative regulations) -0.32 ***
(0.06)
PM (admin. barriers to start up) * size(less than 20) -0.70 e
(0.19)
PM (admin. barriers to start up) * size(20-49) -0.60 e
(0.14)
PM (admin. barriers to start up) * size(50-99) -0.25 *
(0.13)
PM (admin. barriers to start up) * size(100-499) 0.03
(0.10)
PM (admin. barriers to start up) * size(500 and more) 0.47 **
(0.24)
PM (sector specific) -1.64 e
(0.38)
PM (sector specific) * size(less than 20) -5.33 ***1 -6.35 ***
(0.93) (1.05)
PM (sector specific) * size(20-49) -3.95 ]l -2.70
(0.77) (0.96)
PM (sector specific) * size(50-99) -1.65 ** -1.05
(0.75) (0.93)
PM (sector specific) * size(100-499) 0.83 2.53 ***
(0.58) (0.94)
PM (sector specific) * size(500 and more) 3.25 ** -2.32
(1.35) (1.94)
EPL * size(less than 20) 0.23 *
(0.12)
EPL * size(20-49) -0.28 ***
(0.10)
EPL * size(50-99) -0.13
(0.10)
EPL * size(100-499) 0.07
(0.34)
EPL * size(500 and more) 0.87 ***
(0.20)
Number of observations 3197 3196 3196 3196 3196 3198 3198 3196
Country dummies Yes Yes No No No No No Yes
Industry dummies Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes
Size dummies Yes Yes Yes Yes Yes Yes Yes Yes
See main text for the definition of entry rates.

Rob

*

ust standard errors are in brackets.

: significant at 10 % level; ** at 5% level; *** at 1% level.



Empirical evidence on entry equations

Theresults suggest that the growth rate of industry value added enters with the
expected positive sign;

Capital intensity hasthe expected negative sign;

The different indicators of the stringency of product market requlations are
always negatively signed and, in most cases, statistically significant.

In particular, administrative regulations on_entrepreneurial_activities seem to
have a strong negative effect on entry rates. This effect is mainly felt by small
and medium-sized firms (up to 49 employees)

There is also clear evidence of an additional negative effect from tight
regulations on _hiring and firing. The effect is positive for micro firms (fewer
than 20 employees) and negative for small-medium sized firms (20-49
employees). This is consistent with EPL exemption granted to micro firmsin
many OECD countries.

Ex.: areduction in the administrative barriers equal to two standard deviations
could lead to an increase in entry rates amongst small firms by about
1.3 percentage points, with an additional increase amongst small- and
medium-sized firms of about 0.7 percentage points, with a similar easing of
employment protection legislation.



U.S. v Europe:

v There is a similar degree of firm churning and ‘infant mortality in
Europe and in the United States.

v The distinguishing features are:
v' a smaller relative size of entering firms

v a lower level of labour productivity of entrants relative to the average
incumbent, but greater variance

v' a much stronger expansion of successful entrants in the initial years,
v" A higher tail of the productivity distribution, overall

e These differences may point to a different degree of market experimentation in
the U.S. than in Europe. Why?

e More market-based financial system
e Lower administrative costs of start up
e Lower costs of adjusting the workforce to accommodate changes in demand

e Does it matter? Maybe not, but in a period of diffusion of a new technology
requiring market experimentation, one system may be better than another.



Avg firm size relative to entry size
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