Mika Maliranta

MICRO LEVEL DYNAMICS OF
PRODUCTIVITY GROWTH

AN EMPIRICAL ANALYSIS OF THE GREAT LEAP IN FINNISH
MANUFACTURING PRODUCTIVITY IN 1975-2000

C
HELSINKI SCHOOL OF ECONOMICS

ACTA UNIVERSITATIS OECONOMICAE HELSINGIENSIS



Contents

Summary

Tiivistelma

Preface

1 Introduction
11 The performance level of manufacturing is crucia "

12
13

Turbulent decades in the Finnish economy
Productivity performancein Finland

14 Micro-level sources of productivity growth

15
16
17

21

2.2

2.3

Inefficiency and the nature of competition
Research questions
The structure of the study

Technological progress and productivity evolution

Productivity measurement

2.1.1 Definition of productivity -

212 Anided bilateral productivity index

2.1.3 Multilateral comparisons of productivity

2.1.4 Aggregation of multilateral productivity indexes for an
ideal aggregate productivity growth measure

2.1.5 Aggregation of plants'outputs for an ideal aggregate
growth measure

2.1.6 Thedidtinction between technology and inefficiency

Macro-level perspectives on aggregate productivity growth

2.2.1 Exogenous growth

2.2.2 Quality of inputs

223 Theembodiment issue

2.2.4 New growth theories

225 Catching up and leapfrogging

2.2.6 Ingitutiona sclerosis

Heterogeneity of firms and plants

231 Differences in R&D efforts

2.3.2 Differences in adopted technology

2.3.3 Organisationa capita

2.3.4 Heterogeneity in (measured) productivity levels

235 Heterogeneity in productivity growth

2.4 Elements of productivity-enhancing micro-level restructuring

2.4.1 The nature and roles of competition

17
17
18
20
25
26

30

RRBBE

36

38
41
42

46
49
50
51
52

56

58
58



2.4.2 Selection between units and reallocation of the factors

of production 61
243 Product markets ‘ 63
24.4 Capital markets 64
245 Labour markets 65
2.4.6 The match of institutions 71
24.7 Wagedispersion between plants and micro-level
restructuring 71
2.5 Indicators of plant-level turbulence 74
Micro-level sources of productivity growth 77
31 Internal and externa adjustment 77
311 External adjustment through entry and exit 77
3.1.2 External adjustment among incumbents 79
3.1.3 Internal adjustment 81
3.2 Decomposition of aggregate productivity growth 85
3.2.1 A modified version of the Bernard and Jones (1996)
formula, the MBJ method 85
3.2.2 Theinput index method, the INP method 88
3.2.3 A modified version of the Baily, Bartelsman and
Haltiwanger (1996) formula, the MBBH method 89
3.24 The Foster, Haltiwanger and Krizan (2001) method,
the FHK method 90
3.25 TheGriliches and Regev (1995) method, the GR method 91
3.2.6 Contributing plants 91
3.3 A summary of the different methods 92
34 Interpretation of the components of the different methods 93
34.1 Theroles of entrants and exits 93
3.4.2 The componentsamong continuing plants 95
35 An assessment of decomposition methods 101
351 Therelationship with anideal aggregate productivity
measure 101
3.5.2 The forms of productivity growth 102
International comparisons of productivity in
manufacturing 104
4.1 Conducting international productivity comparisons 104
4.2 Reativepricelevels 105
4.3 Relative labour productivity levels 108
4.4 Development of relative productivityperformance 112

45 Aggregate level explanationsfor cross-country productivity
differences 116



The patterns of productivity development in Finnish
manufacturing plants
51 Data <
5.2 Properties of productivity decomposition results
521 Fixed base year bias
5.2.2 The biases in the aggregate numbers of the GR and
FHK methods
5.2.3 The timing of the weights
524 Output or input weights?
5.2.5. Gross output or value added?
5.3 Components of aggregate productivity growth in Finnish
manufacturing
5.3.1 The"creative destruction” components
5.3.2 Productivity growth within plants
5.3.3 Pantgroups
54 The components in manufacturing industries
55 Non-manufacturing sectors
5.6 Cross-country comparisons
5.7 Cyclical variation and the restructuring components of
aggregate productivity

119

BBE

1”1
124
126
126

129
129
136
138
143
145
148

151

5.8 Discussion on the components of aggregate productivity growth 152

The roles of skills in internal and external adjustment
6.1 Thetwo views on the role of skills in the determination of
productivity
6.1.1 Human capital as an input of production
6.1.2 Skillsasafactor intechnological development
6.2 Growth accounting computations
6.3 Labour efficiency and productivity
6.3.1 Deriving labour efficiency indexesfor plants
6.3.2 Analysiswithlabour efficiency indexes
6.4  Skill upgrading and productivity growth at plants
6.5 Discussionon skill upgrading and productivity-enhancing
restructuring

Job and worker flows
7.1 Introduction
7.2 Definitions and variables of interest
7.3 Empirical anaysis
7.3.1 Jobflows
7.3.2 Worker flows
7.3.3  Unemployment flows
7.3.4 Fixed effects models

154

157
157
163
163
169
169
171
175

179

182
182
183
187
187
191
197
201

74 A short summary of the characteristics of job and worker flows 206



10

Explaining productivity-enhancing restructuring
81 Factors of productivity growth :
8.1.1 The productivity effects of internal adjustment
812 The productivity effects of external adjustment
813 The factors of "creative destruction”
814 A framework for empirical analysis
82 Data and variables of interest
821 Between and catching up components by industry
822 R&D intensity
823 International trade
824 Productivity dispersion
825 Wagedispersion
8.3 Econometric modédlliiig of the between component of TFP
831 Resultsfor R'& D intensity
832 Resultsfor international trade
833 Resultsfortechnology level
834 The effects of productivity and wage dispersion
84 Determinants of productivity dispersion
85 Discussion

Micro-level dynamics of factor income shares
9.1 Introduction
9.2 A simple model of the life-cycles of firms
921 The phases of afirm's life-cycle
9.22 Labour markets
9.2.3 Productivity
9.2.4 Some properties of the model
9.25 Characterisation of the model with micro-level
decomposition
9.3 Empirica anaysis
931 Manufacturing-level analysis
9.3.2 Industry-leve analysis
94 Discussion on the micro-level dynamics of factor income
shares

Conclusions and discussions

10.1 Motivation behind the study

10.2 The role of "creative destruction" components

10.3 Time-patterns of the "creative destruction" components
104 Skillsand productivity-enhancing restructuring

105 Job and worker flows

10.6 Productivity growth within plants

10.7 Determinants of the "creative destruction" components
10.8 Ingtitutions

208
208
208
209
209
210
212
212
214
216
217
219
221
227
229
229
230
233
237

238
238
240
240
241
241
243

248
251
251
254

257

261
261
261
263
263
264
265
266
266



109 Wage dispersion
10.10 Dynamics of factor income shares
10.11 Policy questions

References

Appendix 1. Comparisons of productivity levels across
countries
ICOP approach
Measurement of capita in international comparisons
Measurement of TFP

Appendix 2. Micro data sets
The statistical system and statistical information sourcesin
Finland Y
Longitudina dataon plantsin Finnish manufacturing
Units
Coverage
Content

Appendix 3. Productivity decomposition results

267
268
268

270

287
287
289
291

292

292
294
24
295
295

301



