Contents

List of tables page xiii
List of figures XV
List of contributors xxi

1 INTRODUCTION (David G. Mayes) 1
What is productivity? 2
Determinants of productivity 4
Measuring productivity 9
Productivity at the level of the firm, the industry and

the economy 12
Productivity and growth 13
Sources of productivity growth 13
Structure of the book 14

2 PRODUCTIVITY GROWTH IN THE 1980s (Melanie

Lansbury and David Mayes) 20
Accounting for growth — the contribution of labour,

capital and other inputs 26
Output per employee and output per employee-hour 27
Progress relative to other countries 29
Sources of productivity growth by sector 32
The profile of change 39
Appendix tables 46

3 ENTRY, EXIT, OWNERSHIP AND THE GROWTH OF
PRODUCTIVITY (Melanie Lansbury and David Mayes)
Changes in the distribution of productivity
Contributions of continuing, exiting and entering firms

to the growth of productivity 55
The role of foreign ownership 63

w
o Mo



X Contents

4 SHIFTS IN THE PRODUCTION FRONTIER AND THE
DISTRIBUTION OF EFFICIENCY (Melanie Lansbury

and David Mayes) 66
Inefficiency in industry 73
The relation of inefficiency to productivity 73
Determinants of inefficiency 74
Estimated equations 80
Conclusions 85
Appendix 88

5 PRODUCTIVITY, QUALITY AND THE PRODUCTION
PROCESS. A COMMENT ON CHAPTERS 2-4

(Keith Cowling and Guy Vernon) 89
The issue of product quality 89
The nature of the production process 91
Unemployment and the ‘worker discipline’ effect 92
Mass unemployment and changes in the production process 94
Final remarks 95

6 PRODUCTIVITY, MACHINERY AND SKILLS IN
ENGINEERING: AN ANGLO-DUTCH COMPARISON

(Geoff Mason and Bart van Ark) 97
Methodology and sample selection 98
Output, employment and industrial structure 100
Comparisons of productivity levels 102
Physical capital endowments 104
Human capital endowments 110
Summary and conclusions 117

7 KNOWLEDGE, INCREASING RETURNS AND THE
UK PRODUCTION FUNCTION (Gavin Cameron and

John Muellbauer) 120
Previous studies 120
Theoretical framework 123
Innovatton variables 125
Total factor productivity without innovation variables 128
Total factor productivity with innovation variables 130
Conclusion 135

Appendix - Innovation data sources and definitions 136



Contents Xi

8 ANGLO-GERMAN PRODUCTIVITY PERFORMANCE

SINCE 1973 (Mary O’Mahony and Karin Wagner) 141
Productivity growth, productivity levels and convergence 142
Explanatory factors: fixed capital, human capital and R&D 151
Conclusion 162

9 PRODUCTIVITY AT THE PLANT AND INDUSTRY

LEVELS IN AUSTRALIA (Chris Harris) 164
Plant level studies 170
Industry level studies 186
Implications of the studies 215

10 NONPARAMETRIC APPROACHES TO THE
ASSESSMENT OF THE RELATIVE EFFICIENCY OF
BANK BRANCHES (Henry Tulkens and Amador Malnero) 223

Data and notation 224
Assessing efficiency over time 228
Assessing frontier efficiency by region of operation 239

11 PRODUCTIVITY GROWTH, PLANT TURNOVER AND
RESTRUCTURING IN THE CANADIAN MANUFACTURING

SECTOR (John R. Baldwin) 245
Growth and productivity in the manufacturing sector 246
The effect of turnover on labour productivity 247
Data 251
Results 251
Structural change in the size class distribution 258
Summary 261

12 DOWNSIZING AND PRODUCTIVITY GROWTH: MYTH
OR REALITY? (Martin Neil Baily, Eric J. Bartelsman

and John Haltiwanger) 263
The data 266
Productivity and employment quadrants 269
Allocation of plants into quadrants, by sector 275
Concluding remarks 281

Appendix 283



xil Contents

13 SOURCES OF PRODUCTIVITY SLOWDOWN IN SWEDISH
MANUFACTURING 1964-1989 (Bo Walfridson and

Lennart Hjalmarsson) 289
The WIDE model 292
Data 295
Estimation results 296
A decomposition of productivity change 297
Conclusions 303
Appendix 303
14 PRODUCTIVITY OF NORWEGIAN ESTABLISHMENTS:
A MALMQUIST INDEX APPROACH (Finn R. Fersund) 315
The Malmquist index 316
Data 319
Results 321
Concluding remarks 331
15 X-INEFFICIENCY IN MEASURED TECHNICAL
INEFFICIENCY (Akio Torii) 332
A definition of X-inefficiency 333
Relation between X- and technical inefficiency 340
X-inefficiency in the measured technical inefficiency 342
Notes 349

References 366



Tables

2.1
2.2

2.3
24

2.5
2.6
2.7
2A1
2A2

3.3
3.4
3.5
3.6
3.7
3.8
3.9

4.1
4.2

Relative labour productivity (output per worker-hour) page 21

Annual hours worked per employee in UK
manufacturing industry

Real manufacturing productivity growth

Comparison of actual manufacturing productivity
growth during the 1980s with that using 1980
employment shares as weights

Qutput growth 1990-92

Productivity growth in the upturn and downturn
Percentage contribution to growth of value added
Definition of industries

Manufacturing productivity (ratio of original estimates
to published ACOP)

Distribution of productivity

Number of ‘births’ relative to the total number

of businesses

Number of ‘deaths’ relative to the total number

of businesses

Net new entrants as a percentage of the total number of
firms in an industry, 1981-9 (UK manufacturing industry)
Cumulative net exits 1981-9 as a proportion of end of
period businesses

Gross churning (entries + exits)/total businesses

Net churning (entries — exits)/total businesses
Percentage births/deaths above and below

average productivity

Percentage growth of productivity, 1981-90

Summary statistics of average technical inefficiency
Correlation between measures of inefficiency

28
32

39
41
43
44
46

50
54

57

58

58
60
61

62
63
69
69

X1l



Xiv

4.3
4.4
4.5
4.6
4.7
4.8
6.1

6.2

6.3

6.4

6.5

6.6
6.7

7.1
7.2

7A.1
8.1
8.2

8.3
8.4
8.5
8.6

8.7
8.8
8.9
8.10

List of tables

Comparison of inefficiency across five countries
(ATI, 1977)

Rank correlation of average technical inefficiency
between years

Average technical inefficiency in UK manufacturing
industries

Explanations of inefficiency using ATI as the
dependent variable. Static and lagged adjustment models
Dynamic explanations of inefficiency using first
difference ATI (DATI) as the dependent variable fixed
effects model

The influence of macroeconomic factors on ATI
Number of engineering plants visited by product area
Distribution of plant sizes in national samples of
engineering plants

Medians and quartiles of population plant size
distributions in the engineering industries, Britain and
the Netherlands

Estimated productivity differentials for matched
operations in national samples of engineering plants
Age distribution of machinery and shares of CNC
machines in engineering plant samples

Qualifications and training in engineering plant samples
Vocational qualifications held by technical support staff
in national samples

Regression estimates of hypotheses 1 to 3

Regression estimates of hypotheses 1 and 2
(base-trend unrestricted)

Alternative measures of R&D costs, 1970-91

Growth rates of labour productivity

Labour productivity levels in Germany relative

to the UK

Regression results: convergence

Growth of output and labour mput

Median plant size, 1987

Correlation between labour productivity growth
and median plant size

Productivity and fixed capital

Proportion of the workforce with certified qualifications
Labour productivity and labour force skills

Research and development expenditure

71

71

76

81

83
84
99

99

99

103

105
111

116
132

134
138
143

146
147
148
150

151
152
154
156
159



List of tables

8.11 Labour productivity and research & development

8.12a Regression results, selected time periods, Germany

8.12b Regression results, selected time periods, UK

9.1 Significance of infrastructure and other services
in the Australian economy

9.2 Inputs and outputs for DEA

9.3 DEA results for Australia

10.1 Summary statistics of the data for the month of
February

10.2 Efficiency scores

10.3 Decomposed Malmquist productivity indices

10.4 Small branches (less than 500 hours worked)

10.5 Large branches (more than 500 hours worked)

10.6 Relative frontier positions

10.7 Breakdown of Brussels branches according to regional
dominance relations

11.1 Share change (mean of annual changes in
percentage points)

11.2  Share change {cumulative change in percentage points)

11.3 Relative productivity changes over six-year periods

12.1 Summary statistics for Census of Manufacturers

12.2 Summary statistics, by quadrant, 1977-87

12.3 Summary statistics, by quadrant, 1977-87, gross output

12.4 Summary statistics, by industry

12.5 Summary statistics, by region

12.6 Summary statistics, by size

12.7 Summary statistics, by initial wage

12.8 Summary statistics, by wage change

12.9 Percentage of variance explained by plant categories

12A.1 Summary statistics for Census of Manufacturers

12A.2 Summary statistics, by quadrant, 1977-87,
excluding computers

12A.3 Summary statistics, by industry, excluding computers

12A.4 Summary statistics, by region, excluding computers

12A.5 Summary statistics, by size, excluding computers

12A.6 Statistics, by initial wage, excluding computers

12A.7 Summary statistics, by wage change, excluding computers

12A.8 Percentage of variance explained by plant, categories,

excluding computers
13.1 A decomposition of total factor productivity growth,
TFP, in Swedish manufacturing (SNI 300), 1964-89

XV

160
161
162

188
205
206

226
233
236
242
242
242

244

253
253
256
268
271
274
275
277
277
279
279
281
284

284
285
286
286
287
287



xvi List of tables

13.2 A decomposition of labour productivity growth, LPRO,
in Swedish manufacturing (SNI 300), 1964-89

13.3a  Total factor productivity growth, TFP, in Swedish
manufacturing (SNI 300), 1964-89

13.3b  Adjusted total factor productivity growth, TFPWD,
in Swedish manufacturing, 1964-89

13.3¢  Capital embodied technical change, TFPEMB, in
Swedish manufacturing, 1964-89

13.4  The elasticity of the rate of capital embodied technical
change with respect to capacity increases

13A.1 Parameter estimates, Swedish manufacturing, 1964-89

13A.2 Regression statistics, R2, Durbin-Watson, autocorrelation,

p, and log-likelihood value

13A.3 Short-run output elasticities (capital = 0), Swedish
manufacturing and main industries, average 1964-89

13A.4 Short and long-run own price elasticities for inputs
in Swedish manufacturing, average 1964-89

13A.5 Percentage technical change per year in
Swedish manufacturing, average 1964—89

13A.6a A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish food industry (SNI 310), 1964-89

13A.6b A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish textile industry (SNI 320), 1964-89

13A.6c A decomposition of toral factor productivity growth,
TFP, and labour productivity growth, LPRO, in Swedish
wood industry (SNI 330), 1964-89

13A.6d A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish pulp and paper industry (SNI 341), 1964-89

13A.6¢ A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in Swedish
printing and publishing industry (SNI 342),1964-89

13A.6f A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in Swedish
chemicals industry (SNI 350), 1964-89

13A.6g A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish non-metallic minerals industry (SNI 360),
1964-89

299

301

301

302

302
306

307

308

308

309

309

310

310

311

311

312

312



List of tables

13A.6h A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish basic steel industry (SNI 370), 1964-89

13A.61 A decomposition of total factor productivity growth,
TFP, and labour productivity growth, LPRO, in
Swedish fabricated metal industry (SNI 380), 1964-89

141 Data for establishments, twelve 4-5-digit sectors
1976-88

14.2 Manufacture of ferro-alloys

15.1  Distribution of estimates of skewness

Xvii

313

313

320
324
343



Figures

1.1 Frontier of actual performance page 5
21 Manufacturing productivity levels vs growth, 1980-90 35
22 Employment share vs productivity growth, 1980-90 36
2.3 Growth of value added, share vs productivity growth,

1980-90 37
2.4 Annual growth rates 40
2.5 Annual growth of manufacturing employment

and output 42
3.1 Coefficients of variation of productivity in UK

manufacturing industry 1980, 1990 S3
3.2 Skewness of UK manufacturing industry productivity

1980, 1990 53
4.1 Inefficiency in production 67
4.2 Average technical inefficiency in the 1980s 72
7.1 Total factor productivity — actual and trend

1978(1)-1993(1) 129
9.1 Annual output gains from certain microeconomic

reforms 166
9.2 Average effective rates of assistance and standard

deviations for the manufacturing sector, 1977-8

to 2000-01 168
9.3 Unit cost indices for total, labour, capital and

maintenance, Kodak plants 174
9.4 Unit cost indices for total, labour, capital

and materials, SABH plants 174
9.5 Labour productivity, Kodak plants 176
9.6 Capital (plant and structures) productivity,

Kodak plants 176

XVIii



9.7
9.8
9.9

9.10

9.11

9.12

9.13

9.14

9.1§

9.16

10.1

10.2
10.3
11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
11.10
12.1a

12.1b

12.2

List of figures

Labour productivity, SABH plants

Capital (plant and structures) productivity, SABH plants
Ratio of unproductive hours to paid hours for direct
production workers, SABH plants

Costs of capital for plant, structures and inventories,
SABH plants

Materials price disadvantages faced by the Australian
SABH plants vis-a-vis the US plant

Cost shares of infrastructure and other service inputs

in selected industries

Australian infrastructure prices relative to
international best practice

Australian infrastructure reliability relative to
international best practice

Labour productivity performance of Australian
infrastructure industries relative to international

best practice

Capital productivity performance of Australian
infrastructure industries relative to international

best practice

Frequency distributions of average levels of input

and outputs

Efficiency scores

Regional frontiers compared

Employment and output in manufacturing

Cumulative growth characteristics

Annual market share gains — average per industry
Market share change by period

Relative productivity of domestic entrants/exits
Relative productivity of foreign entrants/exits

Relative productivity of entrants

Change distribution of employment by size class
Industry breakdown of small-firm growth

Relative labour productivity by size class

Value added and employment, total manufacturing,
1959-89

Average labour productivity growth, total manufacturing,
1960-89

Establishment and coworker mean, total manufacturing,

1962-88

X1X

177

177

178

180

181

189

193

195

196

197

226
234
241
247
247
252
254
255
255
257
258
259
260

264

264

265



XX

12.3

12.4
12.5
13A.1

13A.2

141

14.2

14.3

14.4a
14.4b
14.4¢
14.5a
14.5b
14.5¢
14.6a
14.6b
14.7a
14.7b
14.8a

14.8b
15.1a

15.1b
15.2

List of figures

Employment in US manufacturing establishments 1977
and 1987

Employment and productivity changes, 1977-87
Decomposition of MFG productivity growth, 1977-87
A decomposition of TFP growth in Swedish manu-
facturing 1964-89

A decomposition of labour productivity growth in
Swedish manufacturing 1964-89

Productivity growth average unit, 1976 reference
technology

Paper: productivity growth average unit, 1976 reference
technology

Ships: productivity growth average unit, 1976 reference
technology

Paper: productivity 1976-88

Paper: technology shift 1976-88

Paper: catching-up 1976-88

Ships: productivity 1976-88

Ships: technology shift 1976-88

Ships: catching-up 1976-88

Paper: efficiency distributions

Ships: efficiency distributions

Paper: structural efficiency

Ships: structural efficiency

Establishments with positive growth: unweighted

mean of Malmquist index

Establishments with production decline: unweighted
mean of Malmquist index

Skewness distribution

Skewness distribution

Monte-Carlo experiment

269
270
270

314

314

322

322

322
325
325
326
326
327
327
328
328
329
329

330

330
345
345
347



