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In this study peeve nine the extent to which firms 

in the Ironfounding industry are adjusting to minimum 

efficient scale as an explanation for the changing size 

distribution of firms in the industry over time. 

A description of the industry indicates that any attempt 

to discover such a mechanism of change is complicated by 

the wide variety of foundry work undertaken in the 

industry. As such the possibility of an industry wide 

unique minimum efficient scale of firm is unlikely. 

fests using the "survivor technique” indicate that there 

may (at least) be common scales which are below minimum 

efficient scale. 

Our method of analysis is not to pinpoint the 

various minimum efficient scales for foundries producing 

a@ifferent kinds of output, but rather to follow a dynamic 

approach. This involves an examination of the inter- 

relationships between competition, growth and economies 

of scale. 

A realistic approach is adopted to examine the 

degree of competition between firms. The size of con- 

peting groups and the size distribution of firms within 

competing groups are also analysed as is the relationship 

between the firm and its customers. 

Measuring economies of scale directly involves huge 

problems. We sidestep this issue by measuring the 

  

es" of firms of 

  

overall "e ¢ 

as t 
Growth of firas is introduced he method through



which firms adjust to minimum efficient scale. A two- 

fold purpose is achieved through this analysis. 

Certain direct hypotheses relating economies of scale to 

the growth of the firm are tested, and in addition to 

this we examine the nature of this growth in order to 

establish the reliability of an analysis which rests on 

a cross-sectional approach to the problem. 

Finally, statistically we relate the competitive 

status of firms of differing size to growth and the 

assumed success of firms in the industry.
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INTRODUCTION 

The central problem in this research is the effect 

of the size of the firm on the efficiency of production 

in Ironfounding. In particular we are concerned with 

the impact of economies of scale. 

Chapter 1 describes the ironfoundry industry in 

general. This description provides the packground for 

our discussion of the following hypothesis in Chapter 2: 

"Firms adjust to minimum efficient scale or leave 

the industry." 

This hypothesis is associated with attempts to measure 

the optimum size of firm from census data, using the 

"survivor technique". A minimum efficient scale is 

assumed to be necessary for survival because of competi- 

tion. The method by which firms survive is assumed to 

be one of adjustment involving growth. 

Hence in Chapter 3 we discuss the theoretical links 

petween economies of scale and competition and growth. 

In Chapter 4 we discuss the design of our research 

and in Chapter 5 the sample, the sources of data and the 

procedure for data collection. 

Chapters 6 to 8 present the analysis. The three 

elements: competition, economies of scale, and growth, 

are treated separately and independently. 

Finally, in Chapter 9 we pring together the results 

of the analysis and draw conclusions.



; CHAPTER 1 

TRONFOUNDING IN THE UNITED KINGDOM: 
A_DES: LON 

  

SYNOPSIS: In this chapter we describe the changing demand 

for iron castings, the technique of production and the 

structure of the industry. 

This study focuses on ironfounding in the United 

Kingdon, Although this is our only concern, an introduc- 

tion to the British Foundry Industry in general will serve 

to indicate the importance of ironfounding in the classifi- 

cation of castings.+ The foundry industry in the U.K. is 

regarded, unlike comparable industries in other countries, 

as a separate industry from iron and steel making, forging, 

and other fabrication methods. The British foundry 

industry is concerned with the production of shaped cast- 

ings from molten metal exclusively produced by firms or 

parts of firms. 

Casting as a method of shaping metals has developed 

from 4000 B.C. when arrowheads formed from copper were 

found to be more easily cast than forged. Since then 

casting developed into a closely guarded art because of the 

great skill required in making the moulds to shape the 

molten metal. After World War II rapid developments 

occurred in founding which have resulted in lifting it from 

an art based to a science based industry.



The castings industries can be classified by the 

base metal used in the output. Table 1.1 indicates the 

output by base metal for 1971. From the table it can 

be seen that most output is accounted for by grey-iron 

castings which in tonnage and price is the major output 

of the combined industries. Although there is some over-— 

lap between the castings made by different production 

units, in general the distinction between ferrous and non- 

ferrous foundries is quite clearly defined. 

Within the cast iron category more than one type of 

iron can often be distinguished, again, manufactured in 

separate foundries. The major distinctions lie between 

grey, malleable, spheroidal, graphite and "others" which 

include white and alloy irons. Table 1.2 illustrates the 

rate of production of each of these irons, From the 

table it can be seen that the output of S.G. iron rose 

during the period often at the expense of grey iron. 

These different kinds of iron are distinguished on 

the basis of their properties. Malleable irons are heat 

treated to convey exceptional ductility while maintaining 

or even increasing the strength of the basic material. 

S.G. or modular irons are so called because of the nodules 

which replace the flakes of graphite in grey cast iron. 

These irons are as flexible as grey irons but have much 

higher strengths. Again, highly alloyed cast irons have 

been introduced in special instances where resistance from 

corrosion and high temperature is required, This brief 

account serves only to indicate that iron casting incor- 

porates a family of irons and that metallurgical research
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Table 1.1 

PRODUCTION 0: CASTINGS BY METAL BASE - 1971 

  

‘000 
Tons 

Iron castings 3346 

Steel castings 259 

Aluminium castings 133 

Copper base castings 
(including brass and bronze) {2 

Zinc base castings 69 

Magnesium castings a 

Investment castings (1970) = 

€m in 
current 
prices 

419 

82 

om 

13" 

Boe 

N.A. 

35 
  

*.E. D.O. estimates. 

  

Sources: Desi 
S.C.RvA. TA. 
World Bureau of Metal Statistics. 
Zine Development Association. 
British Investment Casters Trade Association. 
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+3
 able 1.2 

OUTPUL OF IRON CASTINGS IN THE U.K. - '000 TONNES 

  

Grey Malleable S.G. 

1963 3522 194 NA. 

1964 4000 214 N.A. 

1965 3924 225 NA. 

1966 3598 216 113 

1967 3277 196 129 

1968 3241 201 173 

1969 3408 210 198 

1970 3395 206 231 

L9TL 2921 192 233 

1972 2809 17 294 

Total 

3718 

4214 

4149 

3928 

3603 

3614 

3816 

3832 

3346 

3281 

  

Source: Department of Trade and Industry. 
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has accommodated the demands of the consumer industries 

which the foundry industry serves. 

Figure 1.1 is a model of the casting process. It 

“dllustrates the basic steps of the casting operation. 

In general the basic requirements are sand, a pattern and 

molten metal. Sand is blended with other ingredients, 

and is then used for moulding around the pattern. Metal 

is fed into a furnace where it is melted, poured from the 

furnace into ladles, and finally into the moulds. The 

metal is allowed to solidify, the sand is removed from 

the casting which is then cleaned. Gates and visers 

(the channels and reservoirs through which the molten 

metal flows and collects) are removed, and the casting is 

cleaned - perhaps by sand blasting. It is inspected 

before being made ready for delivery. 

DEMAND 

The demand for castings is a derived demand, but 

ingot moulds and some domestic castings are final pro- 

ducts. Demand is both economic and metallurgical. 

Objects amenable to casting are generally cheaper than 

forgings or weldments and from the metallurgical point of 

view castings do not have directional properties: no 

laminated or segregated structures exist which means that 

strength, ductility and toughness are equal in all 

directions. 

Demand is highly variable. From graph 1.1 it can be 

seen that since 1950 the demand for castings is eyclical 

over periods of four years. Table 1.3 shows the demand



Figure 1.1 

MODEL OF THE CASTING PROCESS 
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fable 1.3 

OUTPUT OF IRON CASTINGS BY INDUSTRIAL SECTOR - '000 
TONNES 

  

1963 1971 1972 

Motor vehicles and cycles 5Di.o UW2.2 850.6 

Tractors 287.2 194.4 169.8 

ENGINEERING INDUSTRIES: - 

Mechanical engineering 657.1 513.4 444.9 

Machine tools 165.2 133.4 BEN s ak 

Electrical engineering LOS. fodkeal Tie 

Shipbuilding 44.3 See 30.2 

Building and allied industries 454.8 369.2 345.2 

Domestic goods 116.5 84.3 T9367 

Pressure pipes and fittings 523.1 366.2 389.2 

Ingot moulds and bottom plates 451.0 474.7 468.8 

MISCELLANEOUS: - 

    

Coal mining 2>eL 14.6 12.4 

Railways (permanent way) 12.9) 61.3 49.1 

Tunnel segments 48.1 9.5. 33.0 

Other 202.0 232.9 Celgt 

Total B1L1.S 3345.5 3280.8 

  

Source: Department of Trade and Industry. 

 



for castings by industrial sector. Lfonnage as a measure 

of output is used simply as a unit of convenience though 

this does not necessarily reflect either cost or price 

between different products./ The present importance of 

customer industries is the result of considerable changes, 

over the years, in the development of these industries. 

We shall consider briefly their present and future 

importance to ironfounding. 

AUTOMOBILES 

The automobile sector has held the largest slice of 

ironfounding production since 1958, having risen from the 

second lowest in 1935. Predictions by the National 

Economic Development Committee (N.E.D.0.) report, however, 

suggest that the rate of growth of new registrations will 

decrease as compared with the last decade. This is 

partly due to international competition, the concentration 

of competition into Europe, (for which slow growth is also 

anticipated) and moves towards larger commercial vehicles, 

This does not suggest that the share of output will become 

less important, but that simply the rate of growth will 

slow down. More important, possibly, will be the effect 

of technological innovation in the automobile industry. 

In the past the ironfounding industry has been able not 

only to accommodate but also to contribute to vehicle 

design in the face of international competition. What 

might happen now is that new types of engine may be 

introduced which cannot be cast in iron, and improvements 

in the quality of aluminium engine castings or electric 

vehicles will be strong and serious economic competitors



for the ironfounding industry. 

ENGINEERING INDUSTRIES 

Next most important of the ironfounding markets are 

the engineering industries. A distinction is sometimes 

drawn between general engineering and heavy engineering 

castings. The aim of the distinction is to separate 

long standing traditional basic "heavy plant" from more 

intricate castings involved in machinery as distinct from 

plant. Before the second World War engineering castings 

were dominated by heavy bulk applications such as marine 

and ships engines and gas plant, but since the war the 

lighter end has taken an increasing hold on the market. 

Changes in steam-raising plant design, and steam as 

a source of power, the decline of shipbuilding, and 

changes in gas and chemical plant specifications have 

reduced the importance of the traditional heavy castings. 

On the other hand, electrical plant and equipment and 

special purpose machinery is growing fast. 

Again there has been a tendency for a shift from 

heavy castings to light castings even for the same end 

product. Thus there has been a decline in the "weight" 

of castings used, which also reflects to some extent a 

decline in the cost of the casting. This shift is 

accentuated by the effect of a shortage of raw materials 

in the 1950's which led to engineers exploiting non~-cast 

designs and to the adoption of steel fabrication. 

The net effect of this is that on the heavy 

engineering side some markets have been closed. In the 

lighter engineering industries some substitution has
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taken place, and thus the rate of growth of castings to 

this sector is less than the rate of growth of this sec- 

tor, both in value and volume. Castings, however, are 

competitive with steel fabrication, particularly if the 

product is standardised and allows the advantages of long 

runs. 

Here we summarise the N.E.D.0. predictions for the 

engineering industry. 

ERING    MECHANICAL ENGI 

Differential growth rates in this area do not reflect 

casting usage. This, combined with growth in value 

rather than output, and the use of better-designed lighter 

castings, and a move towards substitutes for castings, in 

some cases, suggests that higher growth projections which 

exist for this sector should, at least, stabilise casting 

requirements. 

MACHINE TOOLS 

Although 1970 was a pad period for this industry, 

predictions are favourable and thus a substantial increase 

in casting requirements is forecast. 

  

BLECTRIGAL ENGINEERING 

A switch from heavy to light electrical engineering 

production has affected casting usage which was more 

important to the heavy side of the industry. However, it 

is predicted that the heavy sector will recover, thus, 

allowing for substitution, particularly by plastics and 

aluminium, it is expected that the demand for iron cast- 

ings will increase.



SHIPBUILDING 

British shipbuilding has faced a crisis from interna- 

tional competition. Although the demand for shipbuilding 

throughout the world is increasing, it is expected that 

even stronger competition will develop and over capacity 

will affect the industry. However the prediction is that 

the demand for castings will remain at the same level as 

in 1971. 

BUILDING AND ALLIED INDUSTRIES 

The next sector of importance to consider is for 

puilding and allied industries. The use of iron castings 

in basic construction work has decreased since 1960, los- 

ing ground because of developments in building techniques. 

Multi-storey buildings tended to reduce the demand for 

down pipe and guttering. Also road building techniques 

do not now require @ proportionate increase in manhole 

covers. But the rate of progress in the construction 

industry has been high, and, together with the degree of 

substitution for plastic rainwater goods, the demand in 

this sector has become increasingly vulnerable. Thus 

overall demand is expected to fall due to this threat. 

DOMESTIC GOODS 

Demand for castings for domestic goods has fallen 

due to a change from solid fuel stoves, ranges and fires 

to electrically fueled equipment, and this fall in demand 

is expected to continue. 

PRESSURE PIPES AND FITTINGS 

Demand for pressure pipes and fittings is affected 

py the level of public expenditure, particularly on water



and gas distribution, and is also affected by the degree 

of substitution to other materials, for example the 

extent to which demand is satisfied by the properties of 

spheroidal graphite iron pipes and by importation and 

exportation. The N.E.D.O. prediction for this eaaton is 

for increasing growth in public expenditure generating an 

increase in demand for pressure pipes and fittings. 

Substitution for other products is uncertain though 80% 

of the demand is expected to be met by S.G. irons. 

LDS_AND BOTTOM PLATES FOR THE IRON AND STEEL 

  

The British Steel Corporation produces 90% of ingot 

moulds and bottom plates, the rest is produced in the 

private sector. Competition has developed from a new 

process, namely, continuous casting. This is an alter- 

native process which does not require the use of ingot 

moulds and bottom plates. Capacity will be developed for 

the use of this new process, but in the short term it is 

not expected that the demand for ingot moulds and bottom 

plates will fall. However, in the long term these found- 

ries will be faced with closure. 

COALMINING 

There has been a continuing downward trend in the 

demand for castings for coalmining. This is expected to 

continue. 

RAILWAYS 

Technically the trend is for less use of iron cast- 

ings for track and for replacement demand for vehicles. 

The denand for tunnel segments is variable,
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OTHER 
  

Castings produced uncer the heading "other" are 

mainly for the engineering sector. 

Demand historically contemplated and conclusions on demand 

As we have seen the demand for castings is highly 

varied and complex. Irrespective of the projected for- 

tunes and misfortunes of the sectors supplied, it should be 

noted that ironfounding is, above all, a flexible industry. 

What is important is that the changes in the pattern of 

demand, irrespective of the special factors we have con- 

sidered in our review, reflect a shift in emphasis towards 

technically more advanced and complex products. 

The major threats presented to the industry die in 

products which may easily be substituted for iron castings. 

The extent to which competition from these substitutes will 

increase is difficult to estimate at present, but what is 

certain is that the industry is vulnerable in some, but not 

all, applications. However, such substitution is not only 

one way - improvements in the basic metal make it more 

competitive, and malleable iron is, in many cases, being 

used as an alternative to steel. 

In summary we quote from Tripp: 

"In years to come, the forces of electronics and auto- 

mation may lead to a state of affairs in which the 

ironfoundry may become so altered as to be unrecog- 

nisable. Nevertheless, there is no reason to 

suppose either that a change of this kind will come 

within the foreseeable future, or that the demand 

for iron castings will cease."
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PRODUCTION 

Iron castings are produced in a wide range of firms 

and nationalised undertakings. A large number of these 

firms are very small. Iron casting is the sole activity 

of most of these firms, but some produce steel and non- 

ferrous castings in addition, and a significant propor- 

tion, estimated to be 30%, is produced by tied foundries, 

foundries producing castings for their own internal use. 

Foundries producing for their parent companies may produce 

solely for this purpose or, alternatively, may also pro- 

duce additionally for sale to other firms. 

Almost all foundries employ some form of mechanisa- 

tion and expect to do so increasingly in the future. But 

despite the presence of a broad size distribution of 

foundries the extent to which standard mechanised 

techniques may be used is limited by the wide range of 

products produced. Scope for the introduction of 

mechanisation lies more with repetition foundries which 

concentrate more on long runs of identical castings than 

foundries concentrating on jobbing activities or short 

runs. 

An examination of the structure of the industry 

indicates that it has undergone substantial changes. 

Particularly there has been a high rate of closures. 

Table 1.4 indicates the size distribution of foundries 

between 1954 and 1971. In this period just over 46% of 

foundries have survived. Such statistics are of course 

affected by changes in ownership, but the indication is 

that there has been a highly significant decline in the
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Table 1.4 

DISTRIBUTION OF IRONFOUNDRIES IN THE UNITED KINGDOM BY NUMBERS EMPLOYED 
  

Empleyees 1954 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 

1- 10 392 264 224 230 208 Bly) 143i L397 = 13 eeew 27 112 

ll- .25 416 361 326 B09 273 266 200% 2520 221) 200m LoD 199 

26= 50 386 333 338 Spr. 14 256 224 254 216 207 |. 200") 186 

  

51- 75 203 155 Lt a 135 139 132 126 105 93 97 85 85 

76- 100 103 90 105 ES 98 87 81 714 78 69 69 64 53 

101- 200 188 143 145 ‘a 118 118 125 139 124 122 114 Li2 110 

2012) SCORE CONE Ge «58 59> «G1 56. «53. 9 43; 0) ACEC EG 
301- 400 18 20 22 2 21 27 aq ee 24 28 Sr 28 28 

401- 500 ay: 9 Le 17 13 43 LY slah 14 Ly b2: 5 

501-1000 36 36 5 28 31 aT: 19 Ly 18 18 18 a5: 

Over 1000 8 8 7 9 14 13 11 10 10 12 11 10 

Total 1822 1488 1435 TSB 21906-2243 82176 Lil - 2037 965 920 887 843 806 

Source: Department of Trade and Industry. 
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number of foundries. Table 1.5 indicates that the risk 

of closure is itself distributed by size. Naturally the 

data are distorted by firms being reclassified into dif- 

ferent size groups over time put, numerically, the 

greatest decline has occurred within the smaller size 

groups. Corresponding increases have only occurred, 

consistently over the period, in the group employing 

between 301 and 400 employees. 

fables 1.6 to 1.10 examine the problem in a different 

way. Here we examine distributions by tonnage of output 

of the number of establishments, and the total tonnage 

output of these establishments. Tables 1.7 and 1.9 

indicate that only establishments in the highest produc- 

tion group increased both in the number of producing 

establishments and in total output over the period con- 

sidered. ‘And the more conclusive evidence of a bias in 

favour of large firms appears in Table 1.10 where tonnage 

output is compared with total output for each year in 

question. Thus the changing share of total output in 

each group is shown over time. 

N.E.D.O. suggests four explanations for this occur- 

rence. 

(a) An increasing number of engineering firms have 

decided to buy their castings from specialist found- 

ries rather than retain their own general purpose 

capacity. 

(v) The fall in demand for engineering castings has 

led to the closure of many of the smaller jobbing 

foundries.
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Table 1.5 

      NUMBER OF # Suan DR. 
   

  

PERCENTAGES RELATED TO THE 
RIES AT THA END OF THE PERIOD AS 

COMPARED WITH THH BEGINNING OF THE PERIOD. 

  

Employees 

1- 10 

pi) 

26- 50 

B= 1) 

76- 100 

101- 200 

O1- 300 

301- 400 

401- 500 

501-1000 

Over 1000 

1954-1960 

é 
67.6 

69.0 
86.0 

76.4 
87.4 
16.1 
Me5 ads 

111.0 

52.9 
100.0 

100.0 

Period 

1960-1965 1966-1971 

aa eA 

73.9 79.6 

78.8 73.3 

85.2 67.4 

90.0 71.7 

87.5 719.1 

88.5 71.5 

135.0 127.0 

69.1 38.4 

75.0 78.0 

162.5 90.8 

1954-1971 

% 
29.0 

49.0 

48.0 

42.5 

51.2 

58.9 

12.9 

156.0 

29.8 

41.7 

80.0



31
 

  

Table 1.6 

NUMBER OF ESTABLISHMENTS DISTRIBUTED BY TONNAGE CAPACITY 

  

Tonnage 
Production 

Under 200 

201- 400 

401- 800 

8g01- 1200 

1201- 2000 

2001- 5000 

5001-10000 

Over 10000 

Total 

  

195) 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 197i 

493 349 330 342 344 «9290 248 224 229 193 168 Geab4 168 

285 245 gogo 221°) 1a8 178 168 166 159 149 125 115 

336 279 270 283). 252 eae 218 262135184 172 164 ali 164 

177 143 147 135 119 =120 117 Lh £09 91 91 84 14 

189 148 164 141 134 140 146 147 1135 107 102 =©105 92 

184 215 Loy GAT 150 146 157 135 131L 128.5 =140 127 124 

de 70 14 69 70 716 Ts 16 61 72 65 15 68 

63 66 64 60 Do 73 ti T4 70 70 18 717 ae 

£799 1475 1439 1367 1349 1265 1212 1146 1081. 999 957 919 876 

note 

 



  

   
  

Table 1.7 
SURVIVORSHIP BY TONN S CAPACITY FOR FOUR PERIODS. 
NUMBER OF ESTABLISE 5S ONLY 

Capacity Period 

1955-1960 1960-1965 1966-1971 1954-1971 

Under 200 ie Fo 15%0 ae 

201- 400 86.0 T207 68.5 40.4 

401- 800 83.0 78.1 17.0 48.8 

801- 1200 80.8 81.8 67.0 41.8 

1201- 2000 78.3 98.6 62.6 48.7 

2001- 5000 95.1 89.7 W332 67.3 

5001-10000 97.2 101.4 89.5 94.4 

Over 10000 104.7 116.6 95.9 AZ OT 
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fable 1.8 

TOTAL PRODUCTION IN 

Under 200 

201- 400 

401- 800 

801- 1200 

1201- 2000 

2001- 5000 

5001-10000 

Over 10000 

Total 

1955 

45.1 

83.8 

191.0 

Leet 

294.7 

583.5 

497.8 

2056.5 

3925.0 

EACH RANGE - '000 TONS - BY CAPACITY (TONNAGE) 

1960 

28.0 

72.0 

160.8 

140.5 

227.1 

543.5 

470.5 

2325.2 

3967.6 

1961 

25.2 

65.7 

156.5 

143.2 

254.9 

532.5 

500.6 

2127.4 

3806.0 

1962 

35.5 

61.21 

162.9 

134.2 

218.8 

476.3 

468.6 

1967.1 

3524.5 

1963 

31.7 

64.5 

145.5 

LA Tie 

205.8 

475.1 

492.8 

2126.0 

3659.1 

1964 

22.2 

55.2 

135.5 

Lg 7) 

219.6 

452.9 

519.9 

2622.6 

4147.7 

1965 1966 

22.) lgeD 

52.6 36.1 

128.3 124.2 

112.8) = 11026 

224.5 225.7 

48.2 409.3 

482.0 504.1 

2579.0 2435.8 

4083.2 3865.7 

1967 

2155 

49.9 

103.0 

104.9 

203.5 

433.5 

424.1 

2205.6 

3545.8 

1968 

19.1 

47.5 

102.8 

90.5 

164.5 

408.1 

492.8 

2232.0 

1969" 1970 «1971 

23.2 14.9 +=17.8 

4356) 9136.6 34.3 

OS o(s 9.3 94.1 

89.5 85.4 74.2 

160.8 163.9 140.2 

433.4 389.7 377.0 

433.3 49 449.1 

2478.4 2489.6 2106.0 

fo
 

=
 

3755.9 3772.1 3292.7 
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Mable 1.9 

SURVIVORSHIP IN ZACH CAPACITY RANGE BY TONNAGE OUTPUT FOR 

FOUR PERIODS. 

    

Capacity Output 

1955-1960 1960-1965 1966-1971 1954-1971 

Under 200 (sya 81.1 89.4 39.5 

201- 400 85.9 73.1 _ ab Te 40.9 

401- 800 84.2 79.8 15.8 49.3 

801- 1200 81.4 80.3 67.1 43.0 

1201- 2000 (Teds 98.9 62.1 47.6 

2001- 5000 93.1 88.5 92.1 64.6 

5001-10000 94.5 102.4 89.1 90.2 

Over 10000 IV3.f 110.9 86.5 102.4 

  

  

Total 101.1 102.9 85.1 83.9 

 



  

Table 1.10 

TONNAGS OUTPUT AS A PROPORTION OF TOTAL OUTPUT FOR BACH CAPACITY RANGE FOR EACH YEAR 

  

1955 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 297s 

Under 200 .01 007 007 «O01 009 2005 .006 .005 .006 .005 .006 .004 0054 

201- 400 .02 018 OLT 017 018 O23 -013 .009 .013 .0134 .012 .010 0104 

401- 800 .049 2041 2041 -046 204 2033 2031 .032  .012 .029°>,025 2026 .029 

801- 1200 .044 +035 -038 2038 2032 029 027 .029 .030 .025 024 .023 5023 

1201- 2000 .075 2057 067 062 2056 2053 2055 6058 «6057 «.046 «=.043 043 2043 

39
 

2001- 5000 .149 alot 14 =L39 «130 ~109 2118 3106 5.122) 11 5pgee re 23 114 

5001-10000 .127 2 LL9 else 2133 ~135 2L29 2118 3130) «Le S30) elt ameio dae. £36 

Over 10000 .524 +586 e509 200 2581 632 632 .630 .622 .627 .66 -66 64 

 



(c) The increasing ability of mechanised foundries 

  

to undertake the production of small batches of 

castings more economically than in the smaller 

foundries. 

(a) The low level of demand for heavy castings in 

recent years has led to the elimination of some 

capacity catering for this demand. 

Attention has also been drawn to the likelihood of 

further closures being induced by the withdrawal of the 

regional employment premium and consequent réduction in 

the competitive status of those foundries which had 

received the premium. 

Regional Production 

The distribution of ironfounding by region is shown 

in Table 1.11. Two points emerge. First, there is 

high concentration of production in the East and West 

fidlands associated with the centres of engineering and 

motor manufacturing. Second, these regions have 4 larger 

average size of foundries than elsewhere, and regions with 

a low percentage of production have comparatively smaller 

foundries. 

(Note: The larger average size in the North and in Wales 

is influenced by the production of ingot moulds.) 

Factors of Production and the Production Process 

(a) Manpower and Employment 

Employment in ironfoundries has steadily decli- 

ned. Thirty per cent fewer were employed in 1972 as 

compared with 1963 (see Table 1.12). Using tonnage 

as a measure, output per man year has increased



  

  

Table 1.11 

IRONFOUNDRIES BY REGION 

  

Number of Percentage Reduction Production Average 

Foundries of 1968-1971 as Productivity 

Foundries Percentage per Foundry 

1968 §=91971 1968 +1974. Number $ 1971 LOT. 

North aL 45 5 5 6 a2 8.5 6148 

Yorkshire and 

Humberside 152 3 16 16 15 10 8.5 2080 

East Midlands 95 86 10 10 9 9 22.0 8344 

East Anglia 19 18 2 2 i: 5 TeL 2302 

South East 109 87 aa 10 22 20 8.4 3163 

Wales 35. 31 4 4 4 il Ted) 1939 

West Midlands 227 198 24 23 29 13 27.5 4609 

North West 134 114 14 14 20 15 7.0 ZO19 

Scotland 95 82 10 10 13 14 T.0 2705 

Northern Ireland a2 10 2h a 2 aly 0.5 1650 

Total 965 843 100 100 122 100 100 

  

Source: Department of Trade and Industry. 

 



Table 1.12 
  

EMPLOYWaNT AND CR RODUCTIVITY INDICzS IN IRONFSOUNDING 

  

  

“000s, 1963-100. | man yzen _ip63ei00 
1963 120.3 100 30.9 100 

1964 122.6 102 33.7 109 

1965 123.0 102 3301 109 

1966 115.8 96 33.9 110 

1967 106.6 89 33.8 109 

1968 100.0 83 36.1 LT 

1969 100.8 84 37.9 123 

1970 101.0 84 37.2 120 

1971 93.4 78 35.8 116 

ee 84.9 7 38.6 125 

Source: Department of Trade and Industry. 
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during this period. 

(b) Occupational Structure 

Foundries are increasing the proportion of 

managerial and technical employees and also opera- 

tors and reducing the proportion of the craft 

occupations (see Tables 1.13 and 1.14). A large 

proportion of the skilled force is concentrated in 

smaller foundries, the trend being towards greater 

mechanisation with size and thus a move towards 

operators. 

Table 1.13 indicates the low percentage of scientists 

and technologists for what has become a science based 

industry dependent on technical change and strict quality 

control. This shortage is to some extent offset by the 

services of the British Cast Iron Research Association. 

Of further interest is the age structure of managers 

and supervisors. A Foundry Industry Training Committee 

analysis reported by N.E.D.0. shows that about half the 

total are over 47 years of age, one-fifth below 35, about 

one-fifth are aged above 55. This presents a problem 

because traditionally management is recruited from the 

pool of scientists and technologists, and although their 

mean age is low, their proportion of total manpower is 

also low. 

PRESENT AND FUTURE PRODUCTION TECHNIQUES 

Melting 

The main method of melting is the coke-fired cupola. 

Hot fired cupolas have been introduced but are only 

economic over long daily melting periods; a further
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fable 1.13 

OCCUPATIONAL STRUCTURE OF IRONFOUNDING 

  

Managers and Supervisors 

Technologists and Scientists 

Administrative and Professional 

Technicians 

Skilled Employees 

Clerical and Office Staff 

Operators 

Other Occupations 

Total 

Year 

1969 
1970 
Lo7d 

1969 
1970 
Lope 

1969 
1970 
1971, 

1969 
1970 
1g71 

1969 
1970 

fe tae 

1969 
1970 
1971 

1969 
1970 
1971 

1969 
1970 
1971 

1969 
1970 
971, 

Numbers 

6662 
6880 
6906 

118 
129 
158 

1393 
1319 
1344 

1718 
1796 
1748 

14683 

5685 

45341 

11656 

84620 
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100.0 
100.0 
100.0 

  

Source: F.I.T.C. 
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EMPLOYMSN2 OF MOULDERS AND COREMAKERS BY FOUNDRY SIZE 

  

  

Foundry Size 1969 1970 1971 

1- 100 2155 20.5 1862 

101- 200 10.7 10.2 9.4 

201- 500 4.8 4.3 4.6 

- 501-1000 2.4 2.6 202 

Over 1000 2.6 at Les 

Total 6.9 6.7 6.1 

Number 6236 5981 5155 

 



disadvantage is the high capital cost of controlling fumes 

from these plants. The requirement to economise on coke 

consumption has led to the use of twin blast systems, 

which are likely to be steadily introduced. An alterna- 

tive method of melting is the electric furnace, but its 

use is not prevalent. 

In the long run the problems of air pollution, and 

the deterioration of coke, may lead to new forms of poten- 

tial heat such as natural gas. Such problems are 

particularly important for the smaller foundries because 

stringent control implies high capital costs. 

Moulding 

Moulding can be considered in relation to the major 

market divisions, i.e. between jobbing castings and repeti-~ 

tion castings. 

If we first examine moulding techniques for repetition 

castings, the moulding material - silica sand - is cheap, 

found in large quantities and sufficiently refractory to 

withstand high temperatures, If green sand moulding con- 

tinues, it is likely that moulding machine development will 

follow the trend of high pressure moulding. It is likely 

that the mechanical development will follow the lines of 

improved housing, methods of applying pressure and methods 

of control, so that down times are decreased. In terms of 

the moulding material, improvements will be made in terms 

of freer flowing and additives to give improved skin finish 

and dimensional accuracy. 

The problem of moulding for jobbing foundries is a 

different one. The sand mixer has been an important



improvement in developing self-hardening sands, but the 

real threat is from the lack of skilled men. A move 

towards automation will be necessary to overcome this 

problem, perhaps with computer aided production techniques. 

New developments will revolve around self-hardening sands 

and techniques to improve dimensional accuracy. The 

moulding box will probably remain crucial to the process. 

Coremaking 

The need for higher speed production of dimensionally 

accurate cores has led to fast setting chemical binders 

and coremaking materials. Hot curing of resin and the co, 

silicate cold process are the major changes. Cold curing 

resins indicate a move towards reducing costs. 

Fettling and cleaning 

Little change has taken place in this part of the pro- 

duction process. Cleaning processes are labour intensive 

because mechanisation is difficult due to the variety of 

castings. In general, short blast machines and high speed 

grinders are available. Improvements are more likely to 

come from better moulding techniques and coremaking, which 

will reduce the degree of finishing required. 

Heat Treatment 

Malleable iron castings and most S.G. iron castings 

require heat treatment before use. Heat treatment is pro- 

vided by annealing furnaces and improvements in this 

process are directed towards continuous annealing furnaces, 

shorter cycle times and more accurate control of processes 

involved.
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Quality Control 

The demand for high quality castings has led to the 

use of sophisticated testing methods. 

Raw Materials 

The major raw materials are foundry pig iron, iron 

and steel scrap, coal and coke for the cupolas in which 

the metal is melted. The most important trend is the 

progressive increase in the use of scrap in proportion to 

pig iron used. Price differentials have encouraged this 

switch and foundries use as much scrap as is technically 

possible. The price of coke has also been a problem and 

is responsible for much of the price increases in final 

castings. 

COSTS AND INVESTMENT 

Cost Structure of Foundries 
  

Table 1.15 indicates the average cost structure of 

foundries. And N.E.D.O. makes the following observations 

about the relationship between prices and costs. 

(a) The rate of increase of wages in ironfounding has 

been greater than the trend of casting prices but the 

gap is narrowing. 

(bo) Coke prices have increased faster than price, 

(c) Pig iron prices have lagged behind price. 

Investment (see Table 1.16) 

Two observations may be made:- 

(a) There is a lack of investment in plant and 

machinery, hindering the adoption of new techniques. 

(bv) There has been a lack of investment both to 

improve the working environment end to control
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Table 1.15 

COST STRUCTURE OF FOUNDRIES 

  

& per tonne % 

Wages and salaries 49 39 

Ferrous raw materials 20 16 

Fuel and power 14 aos 

Other, depreciation and profit 42 34 

Total 25) 100 

  

Source: Cooper Brothers. 

  

  

Table 1.16 

INVESTMENT IN IRONFOUNDRIES (£ million current prices) 

  

1963 1968 1970 

Land and buildings 4.5 2.6 3.0 

Plant and machinery Tad 13.3 16.4 

Vehicles 0.6 0.8 Blea 

Total 12.8 16.7 2025 

Investment as % of turnover 4.6 5.0 4.9 

  

Source: Census of Production and N.E.D.0. Estimates. 
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external pollution. 

CONC NS    

Our introduction to the industry illustrates the widce 

variety of products produced by foundries and the techni- 

ques available in the production process. We have noted 

that the industry tends to classify itself by base metal 

used, although some firms also produce non-ferrous cast- 

ings. Given the degree of heterogeneity, another 

criterion for classification is the production method. 

Naturally there are many dimensions of classification and 

the one which we use here is based mainly on the distinc- 

tion between jobbing and repetition work. Jobbing 

foundries are normally concerned with one-off or small 

patch jobs. Repetition foundries, on the other hand, are 

associated with longer runs of particular castings. The 

distinction is simple and useful but is naturally handi- 

capped because it does not exactly match firms by other 

characteristics.
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CHAPTER 2 

THE HYPOTHESIS 

SYNOPSIS: The problem of survival is examined in this 

chapter. In particular we examine the hypothesis that 

this is related to the operation of economies of scale. 

Alternative issues are considered, especially the possib- 

ility that survival may be determined by the conditions 

of demand. Finally we examine the relative positions of 

small and large firms, and the specific reasons for the 

continuing existence of small firms. 

Our analysis of the overall data available on iron- 

founding indicates that major changes have occurred in the 

structure of the industry over time. These changes 

create problems for the analyst. Furthermore, production 

embraces more than one kind of production technique and 

market. Thus the crude statistics conceal many differen- 

ces related to size of firms, production technique and 

type of output. 

Overall this kind of change, it is claimed, is 

generated by economies of scale in the general case, but 

the complexities of the industry suggest that such an 

hypothesis must be validated (or supported) by a more 

detailed examination. 

One further indication of the forces of economies of



scale generating such a change is the size distribution 

of firms by region. It was shown in Chapter 1 that 

larger size was usually associated with higher concentra- 

tion of output in particular regions of the country. 

Now if production supports a local market it would be 

expected that - 

(a) the optimum size of firms will be determined by 

the size of the market, and 

(bo) the larger the number of firms competing the 

more likely that adjustment to optimum size will take 

place. 

More detailed examination of the industry suggests 

that simple optimum, in the sense of a unique minimun 

efficient size related to capacity output is complicated 

by the wide range of foundry work. 

Some foundries specialise by length of run, size and 

weight of castings, and techniques employed, while other 

foundries do not specialise but produce a wide range of 

castings by differing techniques. Clearly, size asa 

simple dimension of scale economies is inadequate and the 

economies of specialisation, length of production run, 

raw material costs, capital and operating costs, and 

market limits for each individual product are important in 

addition to the size of foundries. 

If we examine some of the sources of economies of 

scale it is likely that they are technically important in 

sand preparation, in iron production and air conditioning, 

in mechanisation and automation, in melting, and in 

moulding and coremaking.>



Thus in conclusion there is prima facie evidence for 

  

an examination of the degree of importance of economies 

of scale as a force influencing and continuing to 

influence the structure of the industry. 

THE SURVIVOR TECHNIQUE IN DETAIL 

The survivor technique is intended to demonstrate the 

optimum size of firms in terms of private costs. A fun- 

damental postulate is that competition between different 

mies of firms sifts out the more efficient enterprises. 

It solves the problem of minimum efficient scale as 

follows:* 

"classify the firms in an industry by size, and 

calculate the share of industry output coming from 

each class over time. If the share of a given 

class falls, it is relatively inefficient, and in 

general is more inefficient the more rapidly the 

share falls ..... 

An efficient size of firm, on this argument, is one 

that meets any and all problems the entrepreneur 

actually faces: strained labour relations, rapid 

innovation, government regulation, unstable foreign 

markets, and what not. This is, of course, the 

decisive meaning of efficiency from the viewpoint 

of the enterprise." 

Stigler then examines the principle in more detail. 

For the technique to work firms must compete with firms of 

other sizes, and these firms must sell in a common market. 

Competing firms must be price competitive. 

No claim is made to estimate the shape of the long
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run average cost curve (L.R.A.C.) below minimum efficient 

scale, except insofar as costs are presumed higher the 

greater the rate at which firm size classes lose their 

share of the market. However, this rate of loss is also 

affected by the durability of productive resources in use, 

competition in the factor markets, and degrees of general 

efficiencies of firms in the industry. 

Saving? in applying the technique describes the 

associated problems of estimation. These difficulties 

revolve around - 

(a) the measurement of size. Plant size is a 

multi-dimensional concept involving the variety of 

products produced, the rate of production of each 

final product and the degree of vertical integration. 

(b) the problem of industry classification. 

Industries must be defined to include plants which 

are producing closely related products. 

The estimation technique used by Saving involved com- 

parisons of industry value added produced by different 

size classes in 1947 as compared with 1954. In so doing 

some classes are observed to be experiencing declining 

shares whilst others are observed as experiencing increas- 

ing shares. Thus an assumption is made that firms are on 

a path towards equilibrium. Another assumption is that 

this path towards equilibrium involves a unique optimum 

size, in as much as the optimum size has not changed dur- 

ing the period of measurement. The major assumption of 

the technique is that growing size classes are within the 

range of optimal size, whilst declining classes will



  

decline until they vanish. 

However, a number of biases may intrude. Industry 

definition may be too broad. The range of optimum size 

may be increasing. The industry might have more than 

one distinct optimum size. 

Shepherd® illuminates further problems of the sur- 

vivor technique. But first he describes the important 

advantages. These are threefold. First the technique 

finesses the problem of the capitalisation of rents into 

costs, a process which drives disparate measured average 

costs toward equality.! Second, the unit of output is 

unambiguously defined (as the plant) and third, the tech- 

nique takes into account dynamic elements which goes 

beyond the traditional static equilibrium analysis.® 

The major difficulties, however, are as follows. 

The technique is descriptive insofar as it tells us what 

the surviving range is, but there are other reasons why 

plants of varying size might survive. Second, it consi- 

ders all costs not just production costs. Third, it 

lacks any indication of the degree of economies of scale. 

Fourth, if the distribution of firms cr plants is constant 

over the time period considered, it must be concluded that 

every plant is of optimal size. Thus the technique can- 

not be used on its own, but should be used in connection 

with other evidence, 

Yet another problem is that general agreement between 

Shepherd, Weiss and Saving is lacking. Particularly when 

the estimates are brought forward to a later period beyond 

1954. Further, comparisons of five of Bain' 5? estimates



with the survivor technique by Shepherd showed that only 

three of the estimates were tolerably close. Also com- 

arisons on the basis of the surviving "number of plants" 

were made with the basis "of share of industry value 

added" and further discrepancies were found between the 

estimates. Shepherd concluded that the more reliable 

results were for relatively trivial industries, whereas 

10 
in terms of the more important” ~ industries reliability 

was lacking. 

THE SURVIVOR TECHNIQUE AND ITRONFOUNDING 

In applying the survivor technique to ironfounding a 

number of different measures were used. These are sum- 

marised in Tables 1.5, 1.7, 1.9, 1.10 (in Chapter 1). 

Table 1.5 shows the percentage survival over four 

periods of the number of establishments in each (employee) 

size group. Hence column 1, for example, shows that in 

the employee size group 1-10, the number of establishments 

of that size existing in 1960 as compared with 1954 was 

67.6%. Similar calculations are shown for the periods 

1960-1965, 1966-1971, 1954-1971. The advantage of con- 

sidering more than one period, though these periods are 

arbitrary, is that there is both a check on consistency 

and an indication of the rate of change between periods, 

In terms of overall consistency, firms in the size group 

301-400 employees were consistently increasing in compari- 

son with establishments in both larger and smaller size 

groups. Exceptions to this trend were as follows. For 

the period 1954-60, the number of establishments in the 

size group 201-300 employees and over 500 employees were
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inereasing and constant respectively. And in the period 

1960-65 the number of establishments in the size group 

“over 1,000" was increasing. The breakdown of the years 

1954-71 into three sub-periods, shows that the rate of 

closure (inferred by subtracting percentage survival from 

100), decreased for establishments of 11-25 employees, 

increased for establishments of 26-50 employees, and 

201-300 employees, while for the others no consistent 

pattern emerges. 

For the whole period 1954-1971 the rate of closure up 

to the surviving range (301-400 employees in terms of 

growth) was a decreasing function of size; above that 

range there was an abrupt drop in survival which again 

became an increasing function of size. 

Table 1.7 examines the same problem differently. 

The classification here is not employees but tonnage capa- 

city. Survival in a similar way to Table 1.5 relates to 

establishments. In this case no consistent pattern 

emerges except that establishments with a capacity greater 

than 10,000 tons were surviving and growing, whereas the 

rest were declining. 

Tables 1.9 and 1.10 classify foundries by tonnage 

output but in this case Table 1.9 examines tonnage output 

in each capacity range over time. Again the best survi- 

vors are in the largest capacity range. And survival in 

this case as with the other measures is an increasing 

function of size. 

Table 1.10, differently again, classifies foundries 

by capacity but the output in each year is a percentage of



the total output of the industry for that year. In this 

ease a different picture emerges. Here establishments in 

the capacity range 5,001-10,000 come into the picture. 

But most clearly the largest firms above 10,000 tons main- 

tain an increasing output. The picture is consistent 

with a further "visual" analysis separating peak years of 

foundry production from the troughs. The peak years 

illustrated here are 1955, 1960, 1964-5, 1970 - and the 

troughs are 1962, 1967-8 (see Table 1.10). 

The survivor estimates we have developed so far 

relate the risk of death to tonnage production and the 

number of foundries in each size category. We may also 

examine the same problem using net output, from census of 

production data. Table 2.1 arrays establishments by num- 

bers of employees and net output as a proportion of total 

net output for each size category, for the two years 1954 

and 1968. 

All size classes show a decreasing share of output 

except for establishments of between 200 and 300 employees, 

and for those above 750 employees. 

As such the different measures do not agree.
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PROPORTION O# NET OUTPUT BY ESTABLISHMENT SIZE CLASSES 
HOR THE TWO YEARS 1954 AND 1968 

Employees 

25 Sato 

50- 99 

100- 199 

200- 299 

300- 399 

400- 499 

500- 749 

750-1500 

1500+ 

1954 

2073 

elll 

-182 

2085 

2083 

O61 

166 

+133 

O77 

1968 

2033 

2073 

«123 

Seley 

069 

069 

- 108 

see 

.108 

  

Source: . Census of Production. 
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CONCLUSION 

On the assumption that the gainers are within the 

range of optimal size and the losers outside this range, 

our analysis suggests, on the measure of employees and 

establishments, that establishments in the employee size 

group 301-400 employees is the optimum. On capacity, 

establishments above the capacity range 5,000, at least, 

or certainly 10,000 tons, are within the optimum range. 

Because cross-referencing between capacity and 

employee size classes exactly was not possible, it should 

be noted that establishments with a tonnage capacity 

greater than 10,000 tons included establishments employing 

301-400 employees, and marginally smaller size groups. 

Using net output data we observed increases for firms 

between 201 and 300 employees and above 750 employees. 

Overall this suggests that the concept of a unique optimum 

is probably not applicable here. 

Nevertheless, we have indicated that survival is 

related to size. In terms of the survivor technique this 

is an indication compatible with the concept of economies 

of scale. 

The Importance of Economies of Scale 

The major importance of optimum scale of production 

is that from the point of view of society output is pro- 

duced with maximum efficiency. Other factors, however, 

also come into the picture. Probably most important is 

the idea of relative scale. Thus, if the number of 

possible production units is dependent upon the size of 

the market, so is the number of possible units of minimun



efficient scale. Now if that scale is large in proportion 

to the size of the market, then the price one pays for 

firms of minimum efficient scale may be that of monopoly or 

oligopoly. 

Estimates_of Minimum Efficient Scale in Ironfounding 

Pratten!+ estimated minimum efficient scale for two 

types of foundry. His estimates are tabulated in 

Table 2.2, 

The indication is, given the different types of out- 

put, optimal scale will vary. For some a large, for 

others a small output will be necessary. Of total market 

output the two estimates reported here are unimportant in 

terms of the percentage of total market. However, 

minimum efficient scale for cylinder blocks represents a 

large proportion of the total submarket, 

Other Factors Influencing Survival 

Given the heterogeneity of output and the multipli- 

city of markets served, our overall data will conceal 

different optima (although these may imply common sizes 

which are inefficient). But other factors will also 

affect survival. For example, survival by size of firm 

could be linked to the changing demand for different pro- 

ducts produced by the industry as a whole. To test this 

we would require data on individual products and markets 

by size of firm. We would also require data on the 

changing demand for these products together with the 

specificity of production within individual producing 

units. This is to say the problem may not only lie on 

the supply side but on the side of demand. However, in



  

Table 2.2 

WO ESPIMATZS OF MINIMUM EFFICIENT SCALE FOR IRONFOUNDRIES 

Type of Ironfoundry 

Minimum 
Efficient 

Scale 
(Physical 
Output) 

(a) Cylinder blocks 

  

  

Source: OC. F. Pratten, "Economies of 

50,000 tons 

10,000 tons 

Estimates of Minimum Efficient Scale 

% increase in costs per Minimum Efficient Scale 

unit at 50% Minimum as % of 

Efficient Scale (over 

costs at Minimum Efficient 
Scale) 

Total Costs Value Added U.K. Market 1969 Submarket 

10 45 1 30 

5 10 0.2 - 

Scale in Manufacturing Industry", C.U.P. 1971.



60 

the absence of such data, we are able later in our analysis 

to examine the degree to which foundries (by size) are 

flexible between markets, ana for the present we shall con- 

tinue our analysis from the standpoint of production, 

Other factors relate to changes or a@ifferences outside 

the ceteris paribus conditions of the scale-cost curve. 

One such example is the possibility of technological 

"creep" between the periods of measurement. And it is to 

such factors that we now turn. 

Advantages and Disadvantages of the Size of the Firm 

Depending upon how the concept of economies of scale 

is defined, there are a number of other factors which 

place larger firms at an advantage over smaller firms. 

General Advantages 

Financial economies are important to the large firn. 

It is both easier and cheaper for a large firm to raise 

money. Larger firms also are more able to spread risks. 

Where they are more diversified poor performance of some 

products is more likely to be offset by the performance of 

others. Further, larger firms may have the advantage of 

market power. Such power may lead to savings in the fac- 

tor market, or advantages in the product market. 

The Position and Problems of the Small Firm 

Further differences may be considered between small 

and large firms. We shall pay particular attention to the 

problems and the survival of small firms pecause (as we 

have seen) most of the ironfoundries below our estimated 

optimum sizes are amall.>* 

There is a broad literature on the problems of small



firms and the relative advantages and disadvantages of 

the size of the firn. It is not the purpose of this sec- 

tion to review this literature but simply to review some 

of those factors involved. 

"Among the factors influencing the relative position 

of firms of various sizes we may distinguish 

technical factors such as large scale economies; 

market factors such as imperfect competition on the 
  

one hand, and oligopoly on the other hand; and 

finally the cost of porrowing."23 

But there are others:- 

There are: 

"a vast number of influences on performance at work. 

Some of these are quantifiable, others aren't; 

some are external to the firm, others are internal 

and managerial, and of the latter many are subtly 

interwoven."24 

The technical factors Steindl sees to be those attribut—- 

able to economics of scale whilst the effect of market 

factors: 

"will be seen in the proportion of total cost to 

sales ... with an increase in size, large scale 

economies will tend to reduce cost in proportion 

to sales, and oligopoly power will tend to inc- 

rease price and therefore sales in proportion to 

cost; whereas imperfection will tend to reduce 

prices, and, or, increase cost for bigger firms 

wld 
as compared with smaller ones. 

As for the cost of borrowing, the simple fact he sees is
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that the long-term capital market is open to small firms 

only at a prohibitive cost. 

In examining the rise and decline of small firms, 

Boswell found that the sociological evelution of the 

business was more important than the size of the firm, and 

in particular the age of the husiness 7° 

Hence there are more than economic criteria to be 

taken account of. 

Factors Determining the Existence of Small Firms 

Steinal?! examines four general factors affecting the 

continuing survival of small firms. These are first, that 

small firms lose ground depending upon the extent that 

large firms grow. And the speed at which this occurs 

depends upon the rate of accumulation of big capital at the 

expense of small capital. Second, imperfect competition 

protects the small firm's market and may be an important 

element in its survival. Third, oligopolistic conditions 

in the industry may produce, on the part of the leading 

firms, a deliberate policy of retaining a periphery of 

small firms, if only to prove that there is no "monopoly" 

in the industry. And lastly, the "gambling" initiative 

of small firm entrepreneurs partly explains both their 

existence and their high turnover. 

The Importance of Small Pirms 

What has been said above suggests that the continuing 

survival of small firms is tainted with a degree of 

inefficiency at least in the economic system. But small 

firms may contribute to other dimensions of efficiency. 

Where lower costs are possible it is important that they
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should be passed on to the consumer, and where new and 

more efficient technical means of production are possible, 

these should be exploited. And "small firms, histori- 

cally, have played an important part in both these 

dimensions of efficiency."2° 

The Bolton Committee summarises the importance of 

small firms thus: 

(a) Where optimum size is small, the most efficient 

form of business organisation is the small firm. 

(>) Small firms may flourish in a specialised or 

limited market not economically open to the large 

firm thus adding to the otherwise possible variety 

of products and services produced. 

(ec) Specialisation of supply to other larger firms, 

producing at lower cost than that attainable by the 

large firn. 

(a) Small firms provide effective competition. 

(e) They are an important source of innovation in 

products, techniques and services. 

(£) They are the breeding ground for new industries. 

We have examined reasons for survival of small firms 

and for their importance. We now wish tc examine the 

reasons for their decline. 

In his survey, Boswell” found that: 

"the main causes of decline appeared to be the market 

and technological factors, and the limitations of 

inheritor management. But the human factor seemed 

to be more important." 

21 
Bolton similarly found difficulties relating to
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information, particularly regarding management. These 

lie especially in the fields of costing and. control, 

organisation of administration, marketing, the selection 

of personnel, technological change and production control. 

Finance? remains a continuing disability for small 

firms. These disadvantages comprise institutional dis- 

crimination, the cost of finance, and the lending 

arrangements of banks. However, the idea of a "gap" has 

been rejected by the Bolton Committee though in practice 

high costs are observed? coupled with vulnerability. On 

the other hand ignorance may create this gap in practice. <° 

We will not concern ourselves further with the various 

alternative factors affecting the size of the firm other 

than economies of scale, except to note that there are 

other influences at work. 

CONCLUSIONS 

The hypothesis that: 

“firms adjust to minimum efficient scale or leave the 

industry" 

was put forward to explain in part the changing structure 

of the ironfounding industry. This economies of scale 

hypothesis is associated with a technique for measuring 

optimum scale, which is the Survivor Technique. We 

illustrated that the technique has many shortcomings, 

including its assumptions, which reduce the validity of 

any firm conclusions. When we applied the technique to 

ironfounding, using @ifferent measures, we found that it 

produced no unique estimate of minimum efficient scale, 

put that the risk of death was correlated with size. It
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was also noted that other factors affected the size of 

firms and that small firms are more risky due to their 

size alone. In addition, because of the complexity of 

the industry which we are examining, the possibility that 

the changing size distribution of firms was a function of 

the demand for the particular output of firms of different 

sizes was not ruled out. This is an "unknown". 

In the next chapter we will examine the theoretical 

connection between competition, growth and economies of 

scale. The connection is implied by the survivor tech- 

nique because of the sifting of work from less to more 

efficient units of production and. an adjustment to mini- 

mum efficient scale. 

We are not "testing" the survivor technique but 

simply illustrating the requirement for research into 

efficiency and the size of the firm using the technique.
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CHAPTER 3 

COMPETITION, GROWDH AND ECONOMIES OF SCALE 
  

SYNOPSIS: We have examined the industry and raised an 

hypothesis to explain in part the changing structure of 

the industry. This is economies of scale. In this 

chapter we examine the meaning of efficiency and economies 

of scale. We do this assuming perfect competition. 

Later we examine the problems of this broad but very 

useful assumption. 

We are interested both in the measurement of econo- 

mies of scale, and in the process of change: the 

adjustment within an industry to the forces of scale 

economies. We restrict our discussion in this part to 

theories relevant to industries, such as ironfounding, 

which are not dominated by very large firms, but which 

have a relatively low concentration ratio. 

We will first describe economies of scale from first 

principles. We then examine our assumptions about com- 

petition and the theory of the firm. Lastly we move on 

to examine the growth of firms. Clearly we shall be 

unable to review all the literature on economies of scale, 

growth and competition. It has been an area for vast 

discussion and controversy. As such we will emphasise 

some aspects whilst passing over the detail of other 

aspects,



EFFICIENCY 

In economics efficiency may be defined by the sub- 

jective satisfaction of individuals in society, which 

would in turn determine how the community's scarce resour- 

ces should be allocated between different ends, the method 

of production and how total output is to be distributed. 

For the firm efficiency is taken to be a relationship 

between costs of production and the output produced. 

This has two aspects, a technical aspect relating physical 

input per unit of physical output, and a cost aspect, 

relating the cost of the input to the value of the output. 

Again these costs may be isolated into social costs and 

private costs. Where private costs differ from social 

costs, producers will gear output to their private costs. 

In a competitive world consumers will not be best off 

because the relative prices of goods will not equal their 

relative mar, 

  

Differences are the subject of 

legislation. Here we are interested in the private costs 

of the firm. 

To produce, a firm must first consider the technical 

aspect of production, This is the production function. 

The production function describes the possible techniques 

of production and these techniques embody factors of pro- 

duction and time. The use of factors of production 

involves disutility and scarcity. Labour may prefer 

leisure. Capital involves postponing consumption for 

future uncertain rewards; involving two components time 

and risk, Land is free except insofar as it is capital. 

Factors of production, then, involve disutility or they
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are scarce, Faced with a set of production possibilities 

we seek to use the most efficient technique. 

For the production function we can write: 

QO=f (4) x, x seecee x,) 

where O is output and X, ...... x are inputs. 

For each fixed output we may choose a combination of inputs 

which requires more of one factor and less of another, but 

never more of each factor. Such a combination of factor 

inputs describes an isoquant, a curve concave to the 

origin. An infinite number of isoquants exist for differ- 

ing levels of output. At first it might be thought that 

the specification of the production function is purely an 

engineering problem. At a highly disaggregated level this 

is true, but to examine all the processes in which a firm 

involves itself is an enormous task. But the engineering 

technique has been usea.- In general, though, the problem 

of specifying the production function lies within the 

domain of the economist. 

Having examined the technical conditions of production 

the next problem is price or allocative efficiency. This 

rests on the index of marginal product and opportunity 

cost. Given the technical conditions, a firm must mini- 

mise the cost of a given output by considering the 

relative price of inputs. For this we write - 

MPPX. MPPX,, MPPX, 
1 

  
    

2 n 

Where MEP is the marginal physical product of factor i 

t he price of factor 1.
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In our text books both the technical and price deci- 

sions are illustrated on a two dimensional graph 

describing two factors of production: labour and capital. 

In diagram 1 we illustrate - 
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Capital E G DIAGRAM 1 

B 

0 5 
D 7 

Labour 

the decisions. AB represents the isoquant, the technical 

prodiewcn frontier, and CD represents the isocost line, 

the relative cost of capital and labour. It is just at 

the point G, with factor combination OF and OH, that our 

minimal cost rule will be fulfilled. In this way a firm 

will solve its efficiency problem for a given output. 

OPTIMAL SCALE 

We have so far considered two tests of efficiency. 

Other tests are now required, in addition to the condi- 

tions of technical and allocative efficiency. Optimal 

scale efficiency is usually distinguished from technical 

and allocative efficiency. We might expect that firms 

will not begin at minimum efficient size for many reasons,” 

these include incomplete knowledge of the market, incom- 

plete Imowledge of competitors’ reactions to new entrants, 

and so on. 

Economies of scale may simply be described as the
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reduction in cost per unit of output as a firm grows in 

size. The idea of best size is usually based on the 

rationale that factors of production normally circulate in 

discrete units and an optimum combination of such factors 

is attainable with precision only at large scale produc— 

tion. Thus, for example, returns to scale will arise 

when a doubling of output does not require a doubling of 

every input. There is some controversy amongst econo- 

mists as to the acceptability of this definition of 

returns to scale. 

Peston? describes these conceptual difficulties. 

He looks at the question in the following way. If 

we assume that factor combination x is efficient for pro- 

ducing y, this implies that x cannot produce a combination 

greater than y. Then it follows that ax produces ay. 

Tnis explanation is based on divisibility of factors of 

production and implies, and can only imply, constent 

returns to scale, by definition. Thus, only by suggest- 

ing the possibility that scale parameters are not free te 

take on all positive real values, can varying returns be 

brought into the picture. This is the tautological 

approach to economies of scale. A metaphysical approach 

suggests that observed differences are the result of an 

unmeasurable latent factor. The approach Peston sug- 

gests is what he calls the “common sense" approach. 

This is to determine by actual observation whether propor- 

tionate variations in factors leads to proportionate 

variations in outputs of commodities, or whether propor- 

tionate variations in output requires proportionate 

 



variations in factors. This essentially is to ignore 

the theoretical concept of returns to scale and to 

accept in its place the possibility of imperfect replica- 

tion of factors of production at differing scales. 

In describing economies of scale at this stage, we 

follow Stigler.* 

THERE. ARE NONE 

The possibilities are these. 

In this case constant returns exist. This means 

marginal costs will be constant for all outputs when the 

inputs are in proper proportion. Short run marginal 

costs will rise (because of diminishing returns) but long 

run marginal costs are constant. Depending on the rate 

of output of the firm, marginal costs may be greater or 

smaller than long run marginal costs. In which case the 

long run marginal cost condition is not fulfilled. 

INCREASING RETURNS TO SCALE 

This arises when a doubling of output does not 

require a doubling of every input. Where this occurs the 

long run marginal cost curve of the firm will be downward 

sloping and there will be economies of scale. 

RETURNS TO SCALE DECREASE 

This arises when a doubling of output requires more 

than a doubling of some input. Where this occurs the 

long run marginal cost curve of the firm will be upward 

sloping. 

Whether it is the case that returns to scale decrease 

has been a4 subject of long controversy. Problems have 

arisen both on the theoretical side and the empirical side. 

Co-ordination has been proposed as the problem limiting
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“ the size of the firm, while it has been argued that such 

problems disappear under static condi tions,®© leaving ris- 

ing factor supply curves and declining product demand 

curves to limit the size of the firn. On the other hand 

the economic treatment has been proposed to be irrelevant 

because it fails to accept aspects of the theory of 

organisation and management! whereby organisational 

measures may be taken to allow expansion without incurring 

higher costs of production in practice. 

Indeed the organisational theorists tend to criticise 

the economists view of management difficulties as a propo- 

sition they have accepted opportunistically.® Nonethe- 

less the difficulties of co-ordination and control are 

real but the precise problems as yet unchartered. it is 

clear, though, that managers manage and. economies of large 

scale production are not automatic; they must be reaped 

in practice. Hence irrespective of a limit to the size 

of the firm due to rising costs, on the other side of the 

coin falling costs fall equally within the domain of the 

manager. 

Thus the problem is whether the long-run average cost 

curve should be considered to be L shaped (possibly fall- 

ing) or U shaped. Empirical evidence has shown no sign 

of the sharply rising long-run costs. Naturally this 

evidence is subject to criticism on the grounds of the 

validity of the results, but more especially on the 

grounds that, because in practice there is no evidence, it 

does not follow that ultimately long-run average costs 

will not rise.
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Our attitude for present purposes is to accept the 

idea of an L shaped curve rather than a U shaped curve. 

4nd it is precisely the increasing returns to scale in 

which we are more particularly interested. 

Two other issues are important. One is the case of 

external economies and diseconomies of scale, to which we 

shall return. The other is specialisation. 

As the industry grows activities can be performed on 

a scale large enough to allow specialisation. In this 

case firms will seek to delegate increasing and decreasing 

cost functions to other industries. Division of labour 

takes place between firms. ‘ 

ECONOMIES OF THE LENGTH OF PRODUCTION RUN 

Armen Alchian?® suggests some propositions for cases 

where production is not continuous. He directs. attention 

to three characteristics of production:- 

(a) the rate of output, 

(>) volume of output, 

(c) programmed delivery dates. 

He illustrates the connection between these three 

characteristics by a series of propositions; the most 

important are:- 

(1) The faster the rate at which a given volume is 

produced, the higher its cost. A restatement of 

diminishing returns. 

(2) The average and marginal cost per unit of total 

volume decreases as total volume increases, holding 

the rate of production per unit constant. An 

example is learning.
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We have now discussed the general case of economies 

of scale under competitive conditions, with some atten- 

tion drawn to external economies, specialisation and the 

special case of finite production runs: we shall return 

to these problems and examine them in more realistic terms 

later. 

We have so far considered three criteria for 

efficiency. Technical, price and relative scale condi- 

tions. Bain? suggests as a fourth criterion for 

efficiency firms should achieve efficient rates of utili- 

sation of their plant facilities in practice, The 

theory has been extended to meet cases in which demand 

and output requirements are given functions of time and 

random variables with kmown probability density 

function, !? With dynamic production requirements the 

production plan can be smoothed by manipulating invento- 

ries, thus increasing marginal cost can be avoided by 

producing in advance when, for example, demand rises 

seasonally. When fluctuations are uncertain, buffer 

stocks can be held balanced against the cost of sales 

loss and storage. 

Much else has been written on efficiency criteria 

for evaluating firms, but it does not directly concern us 

here. There are, for example, dynamic considerations 

centering on problems such as the life eycle of products 

mace by firms, and research and development undertaken. 

THE SPECIAL CASE OF X-EPPICIENCY 

The criteria which we have discussed in this part 

assume maximum efficiency of production, given the state of
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technology, at differing levels of output. However, 

Leibenstein!> introduced the concept of X-efficiency 

which underlines the omissions or perhaps the naivity of 

the economists' efficiency criteria. The central theme 

is that labour and its organisation will have associated 

with it varying degrees of efficiencies. Put simply the 

output of one man may have a necessary minimum but also a 

possible maximum, and in between output is an illustration 

of varying degrees of X-efficiency. The implication of 

this concept is that such inefficiencies may be more 

important in terms of wasted resources than the allocation 

of resources. Empirical testing of the concept has pro- 

vided considerable evidence of X-efficiency. 14 

ECONOMIES OF SCALE: MBANING IN PRACTICE 

We have examined the meaning of economies of scale in 

principle: here we shall examine economies of scale in 

practice. 

One of the most widely quoted commentators on the 

oe He sees then sources of economies of scale is Florence. 

as comprising three principles:- 

(1) The principle of massed or pooled reserves. 

This implies that if reserves are kept against certain 

contingencies, their effectiveness will increase, or 

their cost decrease, with the size of operations, 

This principle is based on the statistical rule that 

errors are more likely to cancel out in a number of 

cases, the larger this number is.



(2) The principle of bulk transactions, This 

implies that the cost of dealing in large quantities 

is sometimes no greater than the cost of dealing in 

smaller quantities, or that it is not proportionately 

greater. 

(3) The principle of multiples. This implies that 

both technical and human assets are purchased in 

different capacities, and the full employment of all 

of them will be secured only at a level of output 

which is the lowest common multiple of the optimum 

capacities of them all. 

It is also shown that these economies do not neces- 

sarily imply a large firm, but may imply a group of firms 

with products diverging from or converging to the same 

process. 

Another distinction usually drawn is that between 

technological economies derived from producing large quan- 

tities in large plants and managerial and financial 

economies derived from improved managerial division of 

labour and from a reduction in costs made possible when 

purchases, sales and financial transactions can be made on 

a large scale. Penrose, 1© however, suggests that these 

distinctions, in practice at any rate, cannot be made. 

The size of plant is not independent of managerial and 

financial economies, nor is the size of firm independent 

of technological economies, although these relate more 

directly to the plant. Such distinctions in one sense 

would however be desirable. Bain, +? for example, notes a 

popular view amongst American economists, which is that



economies of multiplant firms are strictly pecuniary in 

nature, and because of their oligopolistic implications 

not justified as a matter of social policy. 

A further distinction is draw between internal 

economies and external economies. Economies-which arise 

from within a firm as it increases its output and econo- 

mies which arise outside the firms in an industry when the 

output of the industry as a whole is increased. These 

extemal economies can also be distinguished into two 

kinds. First economies which are external to firms in 

the industry but internal to firms in other industries, 

pecause the output of the latter industries is supplying 

the former industry which is expanding. Second, econo- 

mies which are due to the environment, Some regions for 

example may possess advantages over others in the supply 

of skilled manpower, professionel and industrial services 

etc. Our concern is with internal economies and, as 

such, these alternative economies will be ignored. 

There are a number of factors which determine the 

optimum size of plants in practice apart from the theoreti- 

cal determinants discussed earlier. We shall first 

consider the general determinants and then in more detail 

the important dimensions of scale other than the size of 

firms. 

In general the following are the major determinants. 

(1) The size of the market determines the optimum 

size for the individual plant. This, of course, is 

important up to the point of optimum.
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(2) The greater the complexity of the productive 

process, the greater’ the likelihood that optimum 

plant size will be larger. This is because as the 

number of productive processes increases the greater 

the likelihood of indivisibilities, 18 
(3) It is argued that capital intensiveness increa- 

ses the optimum size of plant for two reasons,?9 

First, capital intensiveness is associated with 

larger productive units. And second, where indust- 

ries are less labour intensive, labour co-ordination 

problems are reduced. 

(4) The variability of demand affects optimum size 

because stability allows plants to have a higher 

ratio of fixed costs to variable costs. If demand 

is variable, plants which have a high ratio of 

variable costs to fixed costs will have an advantage 

in adjusting to demand. 

DIMENSIONS OF SCALE ECONOMIES 

20a. oe f ; ; ; Pratten 2 in an empirical investigation of economies 

of scale notes that scale has many dimensions in practice. 

These dimensions include: those affecting selling and 

distribution costs, and those affecting the overall dimen- 

sions of scale, 

(A) Factors affecting the efficiency of production 

include: 

(i) the total output of products through time, 

(ii) the duration of production runs, 

(iii) the rate of production of particular 
products through time,
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(iv) the extent of standardisation, 

(v) the capacity of units of ants, machines pacity ¢ i p 
and production lines within plants, 

(vi) the total capacity of individual plants, 

(vii) the overall size of a complex of plants at 
one site, 

(vidi) the extent of vertical integration. 

(B) Those affecting selling and distribution costs: 

(i) sales to each customer, 

(ii) the geographic concentration of customers, 

(iii) the size of consignments. to customers. 

(C) Those affecting the overall dimensions of scale: 

(i) the size of firms, 

(41) the scale of an industry, 

(iii) the scale of a national econony. 

The following he notes as affecting diseconomies of scale: 

(a) (i) the labour supply in an area available to a 
firn, 

(ii) the Space available at one site for a 
factory, 

(iii) the supply of natural resources available 
(where necessary), 

(iv) the supply of material produced as a by- 
product of another process. 

(>) The efficiency in use of a factor of production. 

SUMMARY 

We may conclude this section by emphasising two 

points. First, the concept of economies of scale is one 

of a number of efficiency criteria and empirical testing 

of the concept must consider these. It is very possible 

for economies of scale te be present in principle but not 

reaped in practice.
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Second, the concept of economies of scale is itself 

multidimensional. Thus the simplicity of the text book 

exposition is a poor guide to its measurement. The 

measurement of a theoretical proposition depends upon the 

clear definition of what it is that is to be measured. 

A NOTE ON THE ADVANTAGES OF VERTICAL INTEGRATION 

We include the case of vertical integration because, 

as we have seen, many of our ironfoundries are tied. Ver- 

tical integration implies certain special advantages and 

characteristics which we shall discuss briefly. 

Here we are only concerned with backward vertical 

integration. In discussing the advantages it is in order 

to make some theoretical remarks. There will be no 

advantage if the backward integrated firm is purely compe- 

titive.?t For other cases we may make the following 

comments: 

(a) The general advantage of integration is one of 

cost advantage. Such cost savings would be the 

otherwise incurred costs of buying in the market. 

Profits included in the output of the “acquired" pro- 

cess are successfully avoided. Sales promotional 

costs are avoided. Combined stocks may be minimised. 

There are the general well-known advantages of, for 

example, the integretion of processes under "one roof" 

in the steel manufacturing industry where increased 

efficiencies are possible, better co-ordination of 

processes, etc. 

(b) There are, of course, disadvantages. Vertical* 

integration may be unsuccessful, Administrative



costs of co-ordinating different stages may be 

greater than the otherwise cost savings. Such 

administrative changes may also, as we shall see in 

the case of ironfounding, increase the competitive 

inefficiency of the backward "acquired" firm in 

comparison with other firms at that stage.
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ST ITTON 
     

We now turn to the problem of firms adjusting to 

economies of scale in a competitive industry, industry 

output being fixed. This we examine from the point of 

view of the determination of equilibrium in a competitive 

market, 

Our competitive industry is one in which (a) the 

number of individuals is so great that no one can influ- 

ence prices appreciably by varying his demand or supply 

and is therefore forced to regard prices as constant para- 

meters independent of his own behaviour, and (b) there is 

free entry and exit to and from each trade in the industry. 

In the long run the firm adjusts to market price by 

producing where price equals marginal cost. And should 

the price drop below average total cost the firm will seek 

to withdraw its resources from the industry. Costs are 

opportunity costs and when average revenue is below average 

cost the firm is not using its resources to their best 

advantage. Its chance to withdraw may come when its fixed 

factors (if they are specific) are used up in the produc- 

tion process. In the long run the firm will stay in the 

industry only as long as its average total revenue is equal 

to its average total costs. As firms withdraw price will 

rise and equilibrium will be reached when the remaining 

firms in the industry are able to cover their costs. 

Otherwise the reverse situation may be the case and the 

argument is symmetrical.



Now if there are economies of scale in the industry, 

firms can reduce their average costs by building larger 

plants. They will do this under the assumptions of per- 

fect competition because they see the opportunity to make 

more profit. Firms will expand their scale of operations 

where there are falling long-run costs until each firm is 

at a point where no unexploited economies remain. In 

reducing its cost the firms in the industry will be invol- 

ved in a competitive struggle, and, given industry demand, 

some firms will be pushed out of the industry as other 

firms grow to their minimum efficient scale. 

If the demand to the industry changes, either a 

shortage will develop or an excess of productive capacity 

will develop. In the short run firms will stay as long 

as they are covering their short run variable costs, but 

in the long run these firms will leave the industry. 

Industry price will rise and a new competitive equilibrium 

will develop. If the industry is a falling cost industry 

then an increase in demand will lower average costs; a 

decrease in demand will raise average costs. And vice 

versa for an increasing cost industry. 

It is clear that firms in a contracting industry 

which is not an increasing cost industry will be at more 

of an advantage if they are of minimum efficient scale 

than if they are not. 

Before we consider developments away from the perfect 

competition model which best illustrates the effects of 

economies of scale, it is worth noting why it is so com- 

monly considered and has not already been abandoned.



Stigler °° defends it in two ways, First that it 

is a generalisation.and like all generalisations cannot 

be expected to describe particular cases. Second, it 

is most generally used as the standard model of analysis. 

In addition, he attempts a redefinition of the concept. 

Another defence is that it has often been considered 

amore desirable form of competition than others. This 

is to say that it is socially more acceptable. This is 

the normative view of the model. But such a view has 

been attacked"? on the grounds that a lack of competition 

promotes the possibility for firms to take risks and 

accept the costs of research and development and to intro- 

duce new products and technologies. 

  

The fact that firms could exist at different scales, 

side by side, led to a development away from the idea of 

perfect competition. Development took place because of 

the lack of applicability of the theory to many situations. 

This movement from perfect competition and the concept of 

equilibrium came with the lack of observed reality in its 

25 The problem was that a stable situation application. 

could occur which, with the (firm's) expectations of fall- 

ing long run costs with increased output, led to the 

requirement that marginal revenue should fall faster than 

marginal costs. This contradiction led to the develop- 

ment of falling demand curves to individual firms. These 

falling demand curves were the theoretical tools of Joan 

Robinson@© and E. i. Chamberlin.*! Mrs. Robinson's 

analysis was criticised on the grounds that her falling



demand functions fell for no other reason than that they 

were assumed to fall. Furthermore, her theory had less 

general applicability than Chamberlin's theory because it 

did not cover the problems of small competing groups. 

Chamberlin's large group model assumed most of the 

characteristics of classical competition, but his demand 

curves fell because of consumer preferences, 

The major characterisation of this form of competi- 

tion is of a market selling similar but differentiated 

products, Much effort is devoted to non-price competi- 

tion. Firms which face the downward sloping demand 

curves possess the usual short run cost curves and its 

equilibrium in the short run is the same as the monopo- 

list. The firm is not a price taker, it can negotiate 

between price and output until profits are maximised. 

The major predictions of the theory are (1) the presence 

of excess capacity, and (2) that firms will engage in 

non-price competition of a kind which would be wasteful 

under perfect competition. In industries displaying 

this kind of competition, higher prices will exist but 

with excess capacity a normal rate of return will be 

expected on capital. The most efficient firms will make 

a higher rate of return and the least efficient a lower 

rate of return than the others, 

In the long run equilibrium will, with the free entry 

of new firns, be the tangency of the firm's own demand 

curves with the long-run average cost curve, 

There has been considerable dispute over the assumed 

uniformity of the cost and Tevenue curves facing each



firn. However the model is more realistic than that of 

perfect competition, and can be modified to increase its 

approximation to reality. For example, firms producing 

similar products may produce products of different quali- 

ties with accompanying differences in costs. Hence 

firms may be of different sizes and have different prices, 

but in the long run, with free entry, excess profits will 

be eroded and equilibrium will be reached with normal 

rates of return, 22 

Problems with the theory are: the assumptions of 

symmetry and of free entry; the possibility of firms 

being very different from each other; and the difficul- 

ties of testing the theory .79 

OLIGOPOLY 

Chamberlin also paid attention to the small group 

model. This model implied mutual effect of individual 

firm's decisions, repercussions would be felt by other 

producers of the actions of each producer. In the case 

of closed entry he foresaw three possibilities: either 

independent price competition whereby prices would be 

forced down to long run average costs, or collusion and 

a monopoly price (which he favoured), or an intermediate 

position between the first two whereby firms would accept 

the supplies of each of the other firms and independently 

maximise profits. With free entry results would be 

reduced so that normal profits would be obtained. Again 

any useful conclusion depends upon the strategy followed, 

the similarity of the products produced, cost conditions 

and the conditions of demand.



The small group competition was developed beyond 

this into the oligopoly form. 

Fellner's?° solution to the oligopoly problem is one 

of collusion. The acceptance by businesses of modes of 

behaviour. Baumol? on the other hand denies this inter- 

dependence. In his case there is no drive for maximum 

profits but instead the maximisation of sales, given a 

Minimum level of profit. However, it is possible to 

develop a number of oligopoly models assuming different 

strategies, and hence having different solutions. 

It becomes clear that models have been developed 

along a continuum from perfect competition to monopoly to 

describe the competitive behaviour of firms. The effect 

which this has on long run average costs depends upon 

which model we accept. In other words, simple observa- 

tion of costs of production and the size of firms depends 

upon cost conditions, entry conditions, market conditions 

and what firms are trying to achieve. And thus differen- 

ces could be explained in combination, 

In conclusion, and returning to long run costs, we 

have seen the dilemma which was created was that, if long 

run costs were falling, either competition was not perfect 

or the firm was not in equilibrium, And, in effect, the 

dilemma was resolved by the falling demand curve to the 

individual firm. 

Now once we accept the notion of imperfections and 

the possibility that these imperfections may not be unif-— 

ormly distributed, then the analysis becomes theoretically 

increasingly difficult, if only because firms are more
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free to follow their own inclinations and to do so without 

threat. The relevance of this to our hypothesis is that 

imperfections may be distributed in such a way as to 

successfully finesse, for the firm, any problems of being 

below minimum efficient scale. It is to these alterna- 

tives we now turn. 

A NOTE ON FIRM GOALS 

Any examination of the goals of the firm is immedia- 

tely critical of the assumption of profit maximisation. 

And the idea that profit is the only goal of the firm has 

been criticised because it is frequently wrong. Though 

the idea that firms prefer more profit to less is not 

disputed. Examples of other goals are sales volume, 

dividends, market share, etc. and commentators have 

observed that these goals exist as well as profit.3? 

It is only under conditions of perfect competition, 

or that which approximates to perfect competition, that 

firms failing to maximise profits will be forced out of 

business. Whatever other goals firms choose, those firms 

that do not react to profit will become weaker in compari- 

son to those that 40.33 Second, is the strategy required 

for maximisation so complex that it is impossible for most 

decisions? Third, goais of firms are observed to be in 

the form of satisfactory levels of achievement .3* 

Clearly the attack on profit maximisation is powerful. 

The idea of maximisation has been attacked because it may 

be too complex. The idea of profit has been attacked 

pecause it is thought firrs have multiple goals. 

We may now examine the alternative goals of firms in
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more detail. To discover the objectives of the firm we 

might take it out of the market place and decide what it 

is the firm is trying to achieve. This is difficult and 

Baumol?” states the difficulty in the following way. He 

sees management as too busy solving its day-to-day prob- 

lems to have time to take a careful look at its long run 

goals. Indeed the problem is compounded by the distor- 

tion between intentions and action, intentions and 

possibilities, and consistency. 

However, the tendency now is to extend the concept 

of the goal to include other things besides profit. 

Particularly where the business is owned by one group and 

controlled by another. The distinction between ownership 

and control has particularly been noted by Marris. 2° 

There is evidence, though, that, without this separation, 

a goal other than profit may be pursued.>/ Thus, placing 

profit on one side, theories have been developed around 

38 29 
maximisation including sales, and a utility function. 

These theories yield predictions differing from profit 

maximisation. And yet another goal firms might follow is 

simply one of survival .*° 

GROWLTH AS A GOAL 

Growth will be examined in more detail later in this 

chapter. However it is relevant to examine growth as an 

important goal in this section. Traditionally the econo- 

mic consideration of growth goals has been the pursuit of 

rofits and the minimisation of costs. (We have already 

discussed goals which may be alternatives to profit.41) 

From the point of view of cost this is the problem of
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economies of scale. Theory suggests that firms will pur- 

sue a path which will minimise their costs, but in order 

to do so they are dependent upon the degree of competition 

and the constraints already discussed on achieving optimum 

size. Further, it is arguable that a pursuit of minimal 

costs is itself dependent on what firms believe their 

long-run average cost curve looks like .42 

Other reasons for the growth of firms are reviewed by 

Starbuck.43 

New models of the firm which have moved away from the 

idea of profit maximisation include growth as at least one 

$4 and argument in the goal of the firm, notably Marris 

Baumol‘? (in the maximisation of the rate of growth of 

sales revenue). Widdiameent? compares the effect of 

maximising profits, growth and sales. We will return to 

the issue of growth later. The relevance of such growth 

motives for economies of scale is that they presuppose 

constant costs. No longer may it be considered that long- 

run costs limit the size of the firm. And the only ulti- 

mate limit to the size of the firm may lie with 

management.*! 

a We have discussed the concept of economies of scale in 

a competitive industry and noted the equilibrium pcsi- 

tion of the long-run average cost curve and the size 

of firms in the industry. 

2. We introduced imperfections into the market and con- 

sidered in particular the case of imperfect 

competition. We noted that the theory had been
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heavily criticised but also that it approached 

reality to a greater extent than perfect competi- 

tion. The long-run equilibrium position was 

noted - that price equals long-run average cost, 

but because individual demand curves were downward 

sloping such an equilibrium would suggest excess 

capacity. 

We briefly considered oligopoly and monopoly but 

these market conditions are not of direct relevance 

to the industry we are examining. 

In the case of market imperfections we noted that 

firms would be allowed a certain degree of autonomy. 

As such we reviewed alternative goals the firm might 

pursue, but in particular we noted the goal of 

growth, upon which new theories of the firm have 

been based, and the derived criticisms of profit 

maximisation. 

No attempt was made to provide elaborate details of 

theories of competition, (these are many), and, 

indeed we would conclude this section by emphasising 

the importance of imperfections in the market, and 

thus the freedom from strong competition, and the 

lessening importance of the size-cost relationship, 

than the predictions of the theories.
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CONSTRAINTS ON FREEDOM FROM Col 

  

Our hypothesis that the changing size distribution 

of firms in ironfounding is the result of the process of 

adjustment to economies of scale, presupposes a consider- 

able degree of competition. In particular it presupposes 

that relatively advantaged firms grow at the expense of 

disadvantaged firms, to adjust to minimum efficient scale 

or grow beyond it. In specifying such advantages and 

disadvantages, the hypothesis of economies of scale mini- 

mises the importance of imperfections or frictions in the 

market, and in particular it suggests that firms of vary- 

ing size are competitive and that this competition is 

price competition. What we shall now consider are those 

features which tend to promote competition in an industry. 

Our considerations are placed within the context of 

the industry. If this was not so it would be possible to 

define one firm in our industry as competing (through a 

chain of substitutes) with every firm in the economy 4 

What factors, then, promote competition? Andrews*? 

considers the factors affecting the demand curve. 

Particularly he examines product differentiation, selling 

costs, and the question of new entry. On product dif- 

ferentiation he makes the point that for firms selling to 

other firms preferences should be considered rational, and 

thus in the longer run a business must sell its product at 

no more than would be asked for by a duplicate, produced 

by any other business, thus affecting the falling demand 

eurve for the long run analysis. In the short run good- 

will will exist but this will not be without regard to



95 

prices offered by others. 

As for new entry, this may be actual or potential. 

And the new entrants need not be beginners but might be 

established elsewhere. And this competition may be very 

strong indeed. This obviously affects the highest price 

sustainable by the producer and will depend upon the cost 

function of the alternative producer. Andrews suggests 

these conditions, assuming an L shaped long-run average 

cost curve, lead to an equilibrium of price, but not of 

output "the latter being determined by goodwill so long as 

050 In the case of a business remains fully competitive. 

product differentiation he expects explicit or actual 

oligopoly situations to arise, but at the same time the 

possibility of competition (because of new entry). There 

is concensus over this practical view of competition. 

Although real differentiation of products may suggest dif- 

ferent costs of production, the promotion of competition is 

dependent upon the number of firms, the question of new 

entry and the degree of similarity of products. > 

What is required then, is strong competition to effect 

a redistribution of output towards firms of minimum effi- 

cient scale. And as we have seen, a number of factors 

tend to promote competition (which means that firms can 

expect only normal profits in the long run), and it is to 

these factors we now turn. 

THE INTERDEPENDENCY OF OUR VARIABLES 
  

it is a simple statement to say that, if competition 

is open, and there are a great number of firms producing 

similar products, then firms will be more competitive and,



96 

given similar profit objectives, the likelihood will be 

that firms will adjust to minimum efficient scale. The 

problem is that the question of scale, of product differ- 

entiation, and of numbers of competitors, interact with 

each other, and with the possibility of new entry. It 

is because of this that we shall mainly concern ourselves 

with new entry competition. 

NEW _ENTRY COMPETITION 

As we have seen one crucial element in competition is 

the question of new entry. Entry may be distinguished in 

two ways - actual entry and potential entry. Actual 

entry is defined as production by a new firm in the 

industry of a product which, in the minds of the buyers, 

is a perfect substitute for goods already sold in that 

industry. Entry is not the result of a new firm teking 

over an established firm in an industry, but a new firm may 

be defined as a firm already established in another 

industry which builds productive capacity, developing a new 

product line which belongs to another industry. 

When will firms enter an industry? This depends upon 

the perceived profitability of such a course of action. 

The entrant will be concerned with cost conditions and 

demand conditions as a result of his entry. The demand 

conditions and hence profits will depend upon the course of 

action (if this is possible) taken by firms already estab- 

lished in the industry. Essentially these actions will be 

the result of the output which firms elect to produce in 

the face of entry and the resultant drop in price which 

they are willing to accept.
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Conventionally the barriers to entry are threefold. 

Firstly, product differentiation - the preference of 

buyers for products already produced by established firms 

as compared with new entrants. However, such preferences 

can be overcome by sales promotion and the essence of the 

barrier is that sales promotional costs incurred by the 

new entrant result in costs per unit of output greater 

than those of established firms. 

The next important barrier is absolute cost barriers. 

Absolute cost advantages exist if the costs of established 

firms, at any comparable scale of output, are lower than 

those of potential entrants. These advantages may derive 

from, for example, lower prices paid for inputs by estab- 

lished firms. 

The next major barrier to entry is economies of scale, 

If scale economies are important, and costs below minimum 

efficient scale steep, then entry may require production 

on a large scale, 

Other barriers may be classified as legal barriers: 

such as patent rights, or exclusive rights to a productive 

technique. These barriers may be subsumed under absolute 

cost barriers, but legal barriers prohibiting entry 

absolutely, or requiring special government licenses, must 

be classified separately. 

We may now turn to look at the effect of these entry 

barriers. 

The question of entry is usually tackled from the 

point of view of measures taken to forestall entry. This 

is because if only normal profits are being made within an
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industry the question of new entry fails to arise. 

Where there are no entry barriers price will equal 

long-run costs. If there are entry barriers, it is poss- 

ible for the existing firms to make supernormal profits. 

And the question arises as to which long-run profit maxi- 

mising strategy will be best. In particular there is 

seen to be a limit to the price which firms may adopt 

without attracting entry. New firms will reduce the total 

market available to the existing firms, although the exist- 

ing firms will still be able to reap supernormal profits 

per unit of output, but the market for that output will be 

truncated by the existence of new firms. (The demand 

curve facing the individual firm will move downward and to 

the left of the original demand curve. Thus interest 

has centred around entry forestalling policies.°% 

Limit pricing theories have been adapted mainly to the 

existence of economies of scale (although they may be adap- 

ted to other barriers to entry). Our interest in the 

concept is if entry is free and easy we can expect firms in 

the long run to make only normal profits. In the event of 

entry being difficult, firms may be making supernormal 

profits and it is to the evidence of this, and the signifi- 

cant barriers, that we now turn. 

It is as difficult to establish entry forestalling as 

it is to measure potential competition, ?2 hence evidence of 

higher rates of return in industries with high barriers to 

entry may be affected by other factors. Nonetheless 

Bain's?4 evidence suggests that industries with very high & 

barriers tend toward high excess profits and monopolistic
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output restriction. The main culprit in establishing 

excess barriers is product differentiation,° though 

economies of scale are not bniupontante:° 

In one sense we move full circle. Thus to propose 

that the existence of free entry removes excess profits 

in the long run and is more conducive to firms adjusting 

to economies of scale because they are more competitive 

may be taken also to mean, that the existence of free 

entry is itself an indication of scale economies being 

a7 However, it is not our unimportant in the industry. 

concern as to whether such minimal efficient scale is 

substantial. 

SUMMARY 

We have examined factors which tend to promote compe- 

tition. In particular we examined "new entry" competition. 

Our intention was to establish which competitive factors 

would te conducive to assisting the changing structure of 

the ironfounding industry through the forces of economies 

of scale. And we maintained that such competition would 

be relevant where numbers of firms of differing sizes, 

selling similar products in an open market, were price 

competitive, without control over their pricing and output 

policies. % is of course necessary that such firms 

should pursue profits. It might be added that if we 

assume an L shaped long-run average cost curve, we do not 

set an upper limit to the size of the firm.
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A NOTE ON ENTRATED BUYERS 

  

Seller competition is not the only relevant competi- 

tive variable when we are considering our industry selling 

its output to other industries. In such a case the rela- 

tive size distribution and concentration of buyers becomes 

important. It is only important to consider one such case 

here, and that is oligopoly. Under such circumstances we 

could expect some control over price by the larger buyers, 

no control by sellers, and a bargaining position over the 

restriction of output which is commensurate with the 

product-demand function, over time, facing the buyer firm. 

Where this influence over price is considerable we should 

further expect that the costs faced by the seller firm 

will be important and therefore, where possible, minimised. 

But because our ironfoundries sell many products the pre- 

diction of the conduct of moderate buyer concentration 

becomes relevant, and here we quote from Bain.?° 

"With only moderate buyer concentration and a fringe 

of small buyers, collusive and parallel buyer action 

is usually not in evidence, and the record of perfor- 

mance suggests that a price close to the competitive 

level is frequently attained by virtue of buying 

price policies which are strongly influenced if not 

dominated by independent and competitive action." 

Under such circumstances we may follow the orthodox 

considerations of seller competition with an "eye" to the 

possibility of collusive oligopoly. 

CONCLUSIONS ON COMPETITION AND ECONOMIES OF SCALE 

We derived a solution to the effect of falling long
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run costs in a competitive industry. However, where 

industries are less competitive, problems of adjustment to 

minimum efficient scale shift to the demand curve facing 

the individual firm: and thus to imperfections in the 

market. It is possible for the imperfections to be dis- 

tributed in such a way that relative inefficiencies due to 

scale are compensated. However, we examined factors which 

could serve to promote competition, and in particular we 

raised the question of new entry. Clearly the greater the 

degree of competition, and a common pursuit of profits, the 

greater will be the likelihood of adjustment to minimum 

efficient scale. Those firms which do not pursue this 

adjustment will eventually be squeezed from the industry. 

ECONOMIES OF SCALE, COMPETITION AND GROWTH 
  

We have examined the static conditions of economies of 

scale and competition. When we examine growth we are 

introducing a dynamic element. We have examined the neces- 

sary connection between competition and economies of scale, 

here we are concerned with the dynamic adjustment to minimum 

efficient scale. To put it another way, the survivor tech- 

nique is concerned with dynamic changes and assumes that 

changes are the result of economies of scale, Here we 

check the theoretical literature to see if we can predict a 

connection between scale questions and growth. 

OVERVIEW OF GROWTH THEORIES 

Neoclassical economic theory predicts that firms will 

maximise profits, and thus will grow where they see a pro- 

fitable opportunity. The means of growth will not be a 

problem because unlimited supplies of finance will be
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available to serve such opportunities, and, in essence, 

the firm will grow until all such opportunities are exhaus- 

ted. Given this, knowledge of a U shaped long-run average 

cost curve should tell us what size we should expect firms 

to be. Difficulties arise with the L shaped long-run 

average cost curve. Here long-run costs are constant and 

the theory becomes indeterminate as to the expected size of 

firms.?? 

"One of the most discredited concepts in the theory of 

the firm is that of an "optimum size". Empirical evidence 

has provided no substantiation for the thesis of a long run 

U shaped cost curve and, since firms are not restricted to 

the sale of a single product, or even a particular range of 

products, there is no more reason to expect profitability 

to decline with size than there is evidence to suggest that 

it does. This raises the question as to what does limit 

the size of a firm. The answer that has been given is 

that there are important costs entailed in expanding the 

size of a firm and that these expansion costs tend to 

increase with the firm's rate of growth." 

Even more important, and creating greater difficul- 

ties, are the effects of market imperfections, These may 

be such as to protect firms of different sizes irrespective 

of long-run cost considerations. Furthermore, imperfec- 

tions and demand creation also bring differing firm 

objectives into play, and it is to these considerations 

that new growth models have been developed. 

Of major importance is the "managerial revolution" °° 

"In traditional capitalism, the decision taker has



private property rights over his instruments. He has the 

rights of exclusive use and enjoyment subject only to cer- 

tain limited restraints on his freedom to damage others. 

Both financially and morally such a capitalist is encoura- 

ged to aim for profit." 

Directors, on the other hand, of the modern corpora- 

tion, are more free and:°! 

"the rules tell us little about the game. Implicitly 

they define a field (the economy), some players (producers 

and consumers) and some balls (goods and money)." 

Because the competitive environment is imperfect, little is 

known about the ball-game behaviour of corporations. Much 

attention is directed to such firms, and motives in addi- 

tion to profit are attributed to their managers, especially 

the motive of growth. 

Such growth models take over from the static models of 

profit maximisation and sales maxinieation’c and sone? 

choose to assume maximum growth as a more realistic 

assumption of the firm. 

The main features of these growth models are: the 

formulation of a "steady state" system whereby the main 

variables 2 profits, sales, assets, development expendi- 

ture, etc. grow at a given constant rate over time. A 

utility function incorporates motives of management which 

allows the inclusion of possible steady state paths and 

thus the optimum growth rate. Assumed lack of constraints 

include constant returns which requires that increased 

scale is not constrained in the long run by diminishing 

returns. The rate of growth is constrained by (on the
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supply side) lower efficiencies, limited supply of finance 

during time periods, (being related to profits, dividend 

policy, new issues and borrowing) and share price. On 

the demand side the firm must sell goods, without derisory 

price reductions. Hence the expectation of constant pro- 

fitability is required. Demand creation is important in 

this and this assumption leans on innovation, advertising 

and product differentiation. 

Other important features are that growth is limited by 

on 65 and that 
66 

the fear of takeover” and not lack of funds 

faster growth costs more money than slower growth. 

Other modelse! include those following the "Law of 

Proportionate Effect" hypothesis, °° viewing growth as a 

large number of randomly distributed forces. Others 

examine specific opportunities, for example, Penrose’? saw 

that there might be advantages from moving from one posi- 

tion to another quite apart from the advantages of being in 

that different position. Such motives for growth may be 

the savings in unit costs. Andrews /° suggests that busi- 

nesses will grow fer short run cost savings as well as 

those of the long run. The businessman is “unaware” of 

optimum size. He expects improvements from growth and 

further improvements from more growth. Each growth 

effort will be followed by a period of higher costs until 

consolidation has taken place and the new position secured. 

Similarly, Penrose views growth as a series of steps, at 

each step taken the sight of further growth opportunities 

would tend to make achievements seem insignificant, For 

Penrose there was no necessary direct link with costs



except that firms would only take profitable cpportunities. 

Growth woule involve the exploitation of advantages which 

may be also internal to that firm. 

Other models not discussed here fall under the cate- 

gory of behavioural models, /+ 

Our concern with growth theory does not in general 

incorporate the "managerial" revolution type. Most found- 

ries are small and owner-controlled, Here we shall 

examine some more direct relationships between scale econo- 

mies, and growth. 

LINKS BSTWEEN GROWDH AND ECONOMIES OF SCALE 

The problem here is whether we can unambiguously con- 

firm or @isconfirm that growing firms are achieving 

economies of scale. And that where ingestion is taking 

place within an industry (a transfer of work), then this is 

for cost reasons. 

The major difficulty which arises is that growth is a 

dynamic consideration and the ceteris paribus conditions of 

the long run average cost curve may not apply. Thus, in 

addition to (perhaps) exploiting economies of scale, grow- 

ing firms may exploit other advantages from their new 

size, from changed technological conditions, and from the 

collection of internal resources available uniquely to 

them. Other economies will be the economies of selling, 

research opportunities, monopolistic competition, etc. 

Such changing conditions resulting from growth make 

comparisons difficult between firms producing different 

levels of output and indeed may make comparisons imposs- 

ible. Comparisons with other firms producing a smaller
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output, or with the same firm when its output was smaller, 

may be impossible because at the two stages of production 

circumstances may differ considerably. Nonetheless the 

larger firm may produce at lower cost. But is this lower 

cost due to economies of scale? 

Growth and Efficiency 

Mrs. Penrose indicates that there are advantages from 

growth which increase the internal efficiency of the col- 

lection of productive resources of the firm which need not 

also be correlates of the economies of the size of the 

firm, /@ This is improved efficiency from the point of 

view of society. 

GROWTH AND ECONOMIES OF SCALE AND EMPIRICAL INFERENCE 

We have indicated some of the advantages from growth 

which may be the result of advantages other than economies 

of scale. We now turn our attention to the 

directions of the growth and the implications of these 

(a) for the possibility of comparison between firms of 

economies of scale, and (b) in terms of our initial hypo~ 

thesis of the shifting of work from less to more efficient 

firms due to cost conditions. 

We shall examine three cases:- 

(a) growth within the same market; 

(bo) growth through diversification; 

(c) growth through merger. 

In each case the advantages of new size may be due to 

reasons other than economies of scale. Our view is that 

case (a) and case (c) when it is also case (a) provide a 

basis for comparison, whereas case (b) and case (c) when it
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We assume that growth will be determined by profitab- 

ility. Thus the choice of growth direction will be 

determined by this, and the choice to diversify need not 

necessarily imply lack of profitable opportunities in the 

present area of production (whether through economies of 

scale or not) but due to the possibilities in terms of pro- 

fitability open to that firm. An example might be risk, 

whereby firms may prefer not to specialise and have all 

their eggs in one basket, when there is the possibility of 

demand changing adversely towards them. 

DIRECTIONS OF GROWTH 

(a) Growth within the same market 

Growth in the same market may derive scale econo- 

mies. But as we have seen changed circumstances may 

destroy any reasonable basis for comparison. Two 

considerations may be dealt with: 

(i) It may be the case that the market itself is 

growing in total, thus firms are growing as a 

result of increased total demand. 

(ii) Alternatively, the total demand may be more or 

less fixed. In this case successful growth 

will be at the expense of other firms serving 

the market. And this in turn implies a com- 

paritive advantage of the growing firms over 

some other firms. 

Now conditions which will bring about a comparitive 

advantage (assuming there is competition), may be



those due to scale economies, the general distribu- 

tion of efficiencies, or market imperfections, or 

successful improvements, or innovations in the 

products. 

As Downie’? puts it, on the process of relative 

growth, of innovation and of changes in relative 

efficiency: 

"It is plausible that in reality there will be 

periods of what may be called ingestion, during 

which the structure of efficiency relatives if 

broadly undisturbed and the strong are engaged 

in consuming the weak, and that these will be 

followed by periods of revolution, when tech- 

nique is in the melting pot, old kings are 

being dethroned and new ones are coming to the 

fore." 

For our purposes, in analysing the foundry industry, 

overall output has been more or less fixed over time. 

From the side of production, and given the survivor 

technique, we would be in a better position to make a 

judgment on the impact of size on efficiency where 

firms are similar and growing within the same market 

(providing that there are not great imperfections in 

the market or other advantages systematically favour- 

ing firms of larger size). Such comments are not 

however true of diversification. Why? Because we 

could easily be misled. 

To give a simple example. If a firm of large 

size decides to produce a product already produced by
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a firm of small size, and does this successfully at 

lower cost, this does not mean (a) that that larger 

firm is required to produce this product or (b) that 

the production of that product is efficient (as com 

pared with its production by the smaller firm) if 

its production was split off from the parent company. 

Thus just the advantage of unused capacity and shared 

resources of the large firm make for the reduction in 

cost of the additional product. In reality the 

smaller firm may grow, and specialise, and produce 

this product efficiently without the requirement of 

large size. Hence with cross-section analysis, this 

is our problem. 

Diversification ’* 

Diversification refers to the variety of output 

of the firm. Firms will diversify depending upon the 

profitability of alternative opportunities open to 

them, the riskiness of existing fields of production, 

constraints on producing the same output such as 

market imperfections, share of the market possibil- 

ities, etc. Equally the ability to diversify will 

be dependent upon a number of factors, entry possib- 

ilities, etc. 

Meaning of Diversification 

Mrs. Penrose!? describes this when a firm: 

  

"2... Without entirely abandoning its old 

lines of production, ...... embarks upon the 

production of new products, including inter- 

mediate products, which are sufficiently
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different from the other products it produces 

to imply some significant difference in the 

firm's production or distribution programmes." 

Thus it has many meanings. Diversification 

within the same area of specialisation, or a depar- 

ture from the existing area into new markets with the 

same production base, new products with new techno- 

logy for old markets, or new markets, new products 

and new technology. 

Now diversification may imply cost savings all 

round because of shared resources. Alternatively, 

the new size of the firm may be unimportant if the 

activities could be hived off with no increase in 

costs. Alternatively, the initial size of the firm 

may have been important in order to achieve the new 

activity because, for example, of the need to pro- 

duce within this new field at minimum scale. But 

with diversification we are presented with problems 

which do not, on a cross-sectional comparative basis, 

allow us to decide whether the output of different 

lines of production are produced at lower cost. 

Thus in terms of our hypothesis, if larger firms 

initially producing different products consume smaller 

firms, they may produce this added product at lower 

cost than the other firms but this may not be due to 

inefficiencies in the scale of production, for that 

product, of the consumed firms, because of shared 

advantages, On the other hand the iarge firm may 

produce the new product at minimum efficient scale but
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the size of that firm is not an index of that scale. 

  

External G h 

There are a number of advantages in acquisition. 

Speed of growth, cost advantages, market advantages, 

readily available technical resources and know how, 

etc. Acquisition may take place as a form of diver- 

sification or, alternatively, for the production of 

similar products. What efficiency gains might we 

expect? There may be economies of multi-plant 

organisation. These may be real or simply pecuniary. 

There may be market advantages whereby a greater pro- 

portion of the total market is controlled by one firm. 

Ane in declining industries where excess capacity 

exists and there is strong competition, acquisition 

will encourage the scrapping of old machinery and the 

investment in new ones by reducing the degree of 

uncertainty associated with excess capacity; and, 

further, it wiil increase the proportion of assets 

under efficient management. 

There may be economies of scale associated with 

acquisition - particularily where new growth in the 

same market would otherwise have been difficult (due 

to, for example, market imperfections). Also, 

opportunities might arise for increased specialisa-— 

tion of different lines of production. However, 

where this is accompanied by true diversification, 

increased efficiencies may be present, but not neces-— 

sarily those of scale in the narrow theoretical sense.
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CONCLUSIONS 

We are interested in the influence of economies of 

scale on the changing structure of the ironfounding indus- 

try. Since larger size brings advantages over smaller 

size beyond those of economies of scale, we have sought to 

show that there are difficulties in establishing whether 

increased production by larger firms (at lower cost) at 

the expense of smaller firms, is in fact attributable to 

economies of scale in the narrow theoretical sense. It 

is more promising to make a judgment if firms are growing 

in the absence of diversification as we are concerned with 

a cross-sectional analysis in our approach to the problen, 

It has been shown that diversification gives rise to dif- 

ficulties in interpreting scale-cost advantages in the 

narrow theoretical sense.
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EA THE RATE OF GROWTH 

  

  

We have already examined growth goals of firms and 

the new theories of growth which are "rate of growth" 

theories. Here we shall concern ourselves with the rate 

of growth and the achievement of economies of scale. In 

particular, we shall examine the Law of Proportionate 

Effect and the growth of firms. 

In order to show a link between economies of scale 

and the rate of growth, it is necessary to assume a link 

petween unit costs and profits, and that growth is based 

on profits. '© 

The Law of Prone ticnste Effect !™ 

"The typical size-distribution of firms is positively 

skew, with a few large firms and many small firms. 

In practice this skewness can often be removed by 

plotting the frequencies against the logarithms of 

size. The resulting curve often approximates the 

normal curve, so that the original distribution may 

be deemed to be log normal. The widespread occur- 

rence of this type of distribution is interesting 

because it suggests an equally widespread law of 

growth of firms which produces this common 

distribution. 7° 
The implication of the model is that firms within 

different size groups have the same average proportionate 

growth. Second, the dispersion of the growth rates is 

the same. Third, the distribution of proportionate 

growth rate is log normal. Fourth, the relative disper- 

sion of firm sizes increases over time.
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The effect on firms is that each firm faces the same 

distribution of growth possibilities. Actual growth is 

determined by random sampling from the distribution of 

possibilities. Thus it is luck. Some firms may be 

lucky and sustain growth for a time, others unlucky and 

have less than the average growth rate. But each has the 

same prospect of growth. 

There are three fundamental questions raised by this 

law. What are the theoretical implications of the law? 

Does it hold, and therefore describe firm growth particu- 

larly well? What policy implications are implied by firm. 

growth and concentration? 

We shall concern ourselves with the theoretical impli- 

cations of the law. 

Economies of Scale and the Law of Provortionate Effect 

It has been postulated that the law holds only for 

firms exceeding minimum efficient scale in the industry. 

As Simon and Bonini put at: 79 

"if, as we have postulated, there exists approximately 

constant returns to scale (above a critical minimum 

size of firm) it is natural to expect the firms in 

each size-class to have the same chance on average of 

increasing or decreasing in size in proportion to 

their present size." 

Simon and Bonini compared the actual numbers of plants in 

an industry with those predicted by the Yule process. 

They discovered that deviations from the predicted (i.e. 

where there existed fewer plants) compared favourably with 

Bain's estimates of minimum efficient seale,©9
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A similar exploration by Mansfie1a®! examined only 

those firms above Bain's minimum efficient scale esti- 

mates. He found Gibrat's law did not hold for six of 

the ten cases examined. In these cases the variance of 

growth tended to be inversely related to size. 

Hymer and Pashigian, °° on the other hand, in their 

tests, found that the mean rate of growth was not related 

to size, while the standard deviation of the distribution 

of growth rates was inversely related to size. 

On equi-growth rates they conclude that their data is 

consistent with the constant costs hypothesis. But they 

also suggest that this is consistent with falling costs. 

To discriminate between the two they examine standard 

deviations, They rule out rising unit costs because if 

internal diseconomies exist then further expansion of the 

firm would lead to higher costs and declining profits. 

The argument that costs may be declining is based on 

the point that the variance of growth for small firms is 

greater than for large firms and that this is due to both 

decline of some firms and greater incentive of other small 

firms to realise cost savings. Thus that small firms 

will have a higher incentive to grow, as well as a high 

probability of decline, leads to greater variability of 

growth rates amongst smaller firms as compared with larger 

firms. Thus it is possible, on this argument, for 

average equi-growth rates to be consistent with constant 

long-run costs as well as falling long-run costs. 

Had the results differed, Hymer and Pashigian comment:
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"We have decided the implications of declining 

variance but constant average. What if we had 

found declining variance combined with large firms 

growing at a faster rate? Our hunch is that this 

would strengthen the case of economies of scale. 

But what if we had found declining variance and 

large firms growing more slowly than small firms. 

We would have been at a loss to explain this in 

any simple fashion." 

These arguments©> presuppose a relationship between profits 

and costs, and growth coming from profits (directly or 

indirectly). It is, of course, necessary that other con- 

ditions, for example, the goals of firms, should be the 

same, and not systematically related to size. 

However, on declining costs, two arguments criticise 

their conclusions. First, if costs are continually dec- 

lining there is no reason to believe that smaller firms 

will have a greater incentive to grow than larger firms. 

Second, if growth is dependent on profits, whatever the 

incentive to expand, the means will not necessarily be 

readily available for firms to grow. 

In examining decreasing standard deviations Hymer and 

Pashigian raise the hypothesis that large firms are a col- 

lection of independent small firms of critical minimum 

size. The greater diversification of the larger firms 

will decrease the variability of their growth rates rela- 

tive to smaller firms. They test this hypothesis by 

means of the rule that the standard deviation of the mean 

of large samples is la times the standard deviation of
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the population where n is the size of the sample. They 

find that the actual deviations are greater than the pre- 

dicted deviations. And hence the observed reduction in 

dispersion is not as great as one would have expected. 

In this way they conclude that the divisions of the 

firms are related (through economies of scale), subdivi- 

sion would raise costs, thus costs are not falling and 

then becoming flat but are continually declining. 

SUMMARY 

As we have seen, the connection between economies of 

scale and the rate of growth is that, for constant costs, 

we should require equi-growth rates combined with disper- 

sion of growth rates unrelated to the size of the firm. 

If the dispersion of growth is greater for smaller firms 

this may be consistent with falling costs.
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CONCLUS 

  

2 

We have examined the concept of efficiency and its 

relationship to economies of scale, We have also 

examined the relationship between economies of scale and 

competition and economies of scale and growth. 

Our concern is: (a) whether the ironfoundry 

industry is sufficiently competitive between firms of 

differing size to induce an adjustment to minimum 

efficient scale; and (b) is the growth path which firms 

adopt one which constitutes an unambiguous drive towards 

scale economies, for those firms below minimum efficient 

scale? For those firms above minimum efficient scale it 

is a question of whether they are exercising their scale 

advantages te drive firms below optimum scale out of 

business, The forces of growth and decline are 

syncronised if the total market for castings is not grow- 

ing at the same rate as the output capacity of 

ironfoundries is increasing.
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CHAPT. 

    

INTRODUCTION TO & ANALYSIS 

SYNOPSIS: In this chapter we explain our approach and 

consider overall methodological problems of measurement. 

In terms of our theoretical review, to examine the 

impact of economies of scale on the ironfounding industry, 

implies considering the following: 

(a) An assessment of the degree of competition in 

the industry to appraise the extent to which the com- 

petitive elements are conducive to a restructuring 

of the industry through the impact of economies of 

scale. 

(b) To directly examine the effect of size on 

efficiency. 

(c) An examination of the growth of firms in the 

industry, particularly to see whether the effect of 

the growth of the firm is such as to produce direct 

cost advantages over smaller firms in the industry. 

This implies (as we have seen) an examination of the 

rate of growth of firms, and the direction of growth 

of firms. 

The scheme which we have chosen to present our analyses of 

these three related topics is to treat them, in the first 

instance, as independent sections. We will then return 

to the interrelationships of the variables in the light of 

our empirical results.



  

Here we will discuss measurement problems at a very 

general level, the specific problems will be considered 

later. 

In general,! the problem with social science is both 

a problem of measurement and of the substantiation of 

theories, There are major difficulties in closing the 

gap between theory and research. 

Other problems relate to the extent to which the body 

of theory available is useful in analysing a problem at 

hand. Thus not only will there be problems of measure- 

ment but also problems of unambiguous and directly 

relevant theory. Even where the theory is clear and 

relevant it may contain propositions which are not 

directly testable. (Some theories incorporate a combina- 

tion of testable and untestable propositions.) Where 

this is the case, in devising tests we involve ourselves 

in theoretical assumptions about the behaviour of those 

variables which we cannot test. Measurement problems 

become entangled in theory. The assumptions we make 

about the behaviour of unmeasured variables may sometimes 

be amenable to testing by indirect means (such as 

repeated sampling). In any case, it is necessary for the 

instruments we select to be valid indicators of the con- 

cepts contained in our propositions. We must measure 

what we intend to measure and not something else. The 

extent to which we have satisfied this requirement may 

itself be a matter of opinion. 

In this chapter we are going to anticipate the
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technique of analysis to measure aspects of competition, 

growth and economies of scale. We do this in order to 

discuss separately the special methodological problems 

associated with our measures. 

In general two sources of data were used. The 

first was through questionnaires. This involved two 

types of questions, factual and perceptual. The second 

was financial data, collected from Companies House. 

QUESTIONNAIRES 

The general problem faced is one of validity and 

reliability. With factual questions, are the respondents 

telling the truth? And with perceptual questions - what 

respondents believe is the case, do they act according to 

what they say? 

The connection between beliefs and actions is cru- 

cial. Actions imply beliefs, but expressed beliefs may 

not imply present actions, though they may predict future 

actions.* 

Our concern with what entrepreneurs take to be the 

case, is that this will be more reliable than structural 

possibilities - what could (theoretically) be the case, or 

indeed what is the case? Thus with competition - what 

entrepreneurs believe are the important dimensions of com- 

petition will influence their behaviour to a greater 

extent than the factual possibilities open to them.? 

This is because they may not know the factual possibilities. 

Similarly, the relationship between long-run costs 

and size is importantly determined by what businessmen 

4 
believe is the connection.
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In tapping such beliefs we face special problems. 

This is because we may be deceived by what the person 

says or what he does. This is both a philosophical 

question and a problem of research technique. We are 

obliged to accept the possibility that the truth will be 

concealed. And the extent to which the truth will be 

concealed will depend upon the relationship between what 

a person thinks and what he says, and between what a 

person says and what he does. 

The connection between a person's questionnaire 

response and what he really thinks may vary according to 

the type of question that is asked. Controversial 

questions, leading questions, or questions of a highly 

personal nature, especially those with an evaluative 

element, are more likely to invite concealment. 

With these problems in mind we turn to questionnaire 

technique. In general a number of techniques are avail- 

able. to effect a situation to increase the validity of 

replies. These include logically interrelated questions 

randomly ordered so that inconsistencies become apparent; 

asking the respondent what he thinks the concensus is; 

having a number of questions related to verifiable facts 

to induce the respondent into a pattern of truth telling. 

Further, open ended questions permit responses outside 

the conceptual framework that has been adopted. Thus 

the respondent's viewpoint need not be distorted. 

However, the structuring or partial structuring of ques- 

tions is important because it establishes a common frame 

of reference thus generating comparability, hence
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increasing reliability and also encouraging the inarticu- 

late to reply to open ended questions. 

In our questionnaire design we have incorporated 

many of these possibilities to increase the validity and 

reliability of responses. 

FINANCIAL DATA 

There are two problems with accounting data. One 

involves measurement end comparability. The other the 

relation between the accountants and the economists notion 

of profit and eapitel 

We will consider both the profit and loss account and 

the balance sheet. The profit and loss account is a 

statement of both current revenue and costs. Accounting 

conventions distinguish between the various categories of 

income and cost. The residue of income over cost, or 

vice versa, is the profit or loss made by the company. 

Difficulties arise over the differing conventions used to 

calculate profit, particularly those relating to items in 

the balance sheet. The balance sheet sets out the stock 

of capital and the liabilities including those of ownership 

to which the company is responsible. The assets in the 

balance sheet are valued by the company's conventions at 

book value, which usually means they are estimated at 

other than market value. The overall problem is the 

valuation placed on similar assets between companies will 

differ according to these conventions. Differences wiil 

be more or less considerable according to the distribution 

by age of these assets, whether certain companies revalue 

A 
their assets’ etc. In addition, the method of valuation
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will be reflected in the profit calculation because the 

whole systen of the profit and loss account and the 

balance sheet is based upon a method which is a tautology. 

These problems have to be accepted unless individual 

companies accounts are systematically adjusted to increase 

comparability. In our study we rely not only on account- 

ing data. However, in so far as our analyses are 

dependent upon such data, we must assume that differences 

are not a correlate of the size of the firm in our study. 

THE METHOD 

The method used in this study is what might be 

described as a "multi-dimensional" approach. This is 

because (as we have seen) our overall hypothesis has 

several implications, on the one hand, and on the other, 

for each implication there may be a number of independent 

(or related) tests. Thus two types of inconsistency may 

be encountered. One is that the compartmentalisation of 

the concepts, and the tests of these concepts, may sug- 

gest to us that economies of scale are important and 

unimportant at the same time. The results may be 

ambiguous or inconclusive. Alternatively, the differing 

techniques for measuring the same thing may differ in the 

results they give. We should again be placed in an 

inconclusive position. These are risks that one takes 

with multiple concepts and with multi-dimensional 

measures. We believe, however, that the inter- 

relationships of economies of scale, competition, and 

growth in the foundry industry are in reality highly com- 

plex, and that a few simple propositions measured



undimensionally might give spurious results however 

apparently "conclusive". 

  

We have considered the broad methodological problems 

associated both with the measurement of theory and with 

the research instruments used in that measurement.
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CHAPTER 5 

THE SAMPLE AND DATA COLLECTED 

This chapter describes the method and sources 

of data collection. 

Two research tools were used. 

data from the published records of firms. 

One was to collect 

was to collect data through a postal questionnaire. 

will be considered separately. 

PUBLISHED RECORDS 

The second 

Each 

The Foundry Industry Training Committee, as part of 

their work for the industry, had collected data ona 

number of aspects of ironfounding production. Thi Pp & P data 

related generally to base metal used, production methods, 

and the markets of individual foundry establishments. 

More precisely, their data related to grades of iron: 

IRON 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

iron unspecified 

grey iron up to grade 12 

grey iron up to grade 17 

grey iron over grade 17 

spheroidal graphite iron 

malleable iron 

alloy irons 

From these materials we chose foundries which were
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exclusively producing castings from materials other than 

spheroidal graphite iron and malleable iron. These last 

two are high quality irons requiring special processes. 

Data was further available on melting methods. 

Cupolas are most usually used and foundries using this 

method were selected. 

Materials and melting methods were the only two 

criteria used for our initial selection of foundries from 

data the F.I.1.C. had collected on the whole population 

of ironfoundries. 

These criteria produced a population (of this kind) 

of 277 establishments. Any firm may operate one or more 

establishments and in practice no foundry in this popula- 

tion included more than two establishments. 

Our initial data on these 277 establishments included 

other technical aspects of foundry production. Specifi- 

cally we were provided with data on first, production 

method. The following categories were employed: 

(1) Jobbing. 

(2) Semi-mechanised - machine moulding only. 

(3) Semi-mechanised - machine moulding and gravity 

conveyors. 

(4) Mechanised - moulding machines, sand conveyors, 

hoppers, mechanised track, mechanised knockout, 

mechanised casting conveyors to fettling. 

(5) Advanced mechanised - further including 

mechanical core laying and mechanically 

assisted pouring. 

Each category was further subdivided by output weight,
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generally light (up to 5 cwt.), medium (up to 5 tons) 

and heavy (over 5 tons). 

Further data was made available on the process of 

production, the kind of moulding technique employed and 

the technique for setting sand. 

Lastly, data from the F.I.1.C. included markets, the 

size of establishments (employees) and the region in 

which the establishments were located. 

We established from the whole population a common 

denominator of materials used, and accepted this further 

data as independent variables from which we would further 

subdivide the population, Because a large number of 

characteristics were made available to us, it was neces- 

sary to make certain simplifying assumptions about 

further classifying firms. In so doing, we were interes- 

ted in comparing similar firms, but at the same time 

subdividing our population into very dissimilar kinds of 

foundries. We will return to this later. 

The 277 establishments produced 257 firms. With the 

names of these 257 firms we proceeded to collect financial 

data for the period 1971 to 1962 - a ten year period. 

Such data ie available at Companies House, London (for 

firms incorporated in England and Wales) and in Edinburgh 

(for firms incorporated in Scotland). A detailed summary 

of the profit and loss account and balance sheet was 

recorded for each firm and for each year where this was 

available, 

Because many of our firms were small much of our data 

was restricted to the period after 1967. The 1967
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Companies Act had made it compulsory for private firms 

to publish their accounts thereafter, and to a large 

extent we had to rely on data following this period. 

fwo problems arose. One was that several companies 

in our initial list had at the time of collection (March- 

June 1972) not submitted their accounts, or had only done 

so for one or two years in our period. The second pro- 

blem was that for some companies ironfounding was not 

listed as a principal activity and therefore their 

accounts also included other activities and because of 

this were excluded. 

Data collected from companies over the whole period 

tended to relate to foundries which were subsidiaries of 

a holding company usually concerned with the production of 

products which incorporated iron castings. As such their 

accounts were reliable inasmuch as those copied related to 

subsidiaries for which the principal activity was iron- 

founding but necessarily their accounts were subject to 

the added problems of both the treatment of subvention 

payments and the calculation of profit. 

fable 5.1 illustrates the data available for com 

panies in each time period. 

This presented us with a problem for later analysis 

because we wished to examine aspects of these accounts 

over a period of time. We further required that the 

results should be reliable inasmuch as they related to 

the same sample of firms for each period. In the event, 

for the period 1970-1967, 140 firms could be grouped. 

Later, because of negative net assets for some firms and
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fable 5.1 

FINANCIAL DATA AVAILABLE FOR COMPANIES IN EACH YEAR 

  

1971 1970 1969 1968 1967 1966 1965 1964 1963 1962 

55 tee 1 OMe 2O Sani OO a L760: 52 Ba 39)) 33 
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errors in data collection, a satisfactory sample of 123 

firms was obtained. The bulk of our statistical analysis 

then related to these 123 firms. Further analyses were 

conducted on other years to examine general consistency 

with our overall findings, but these are not detailed 

here. Without exception the results tended to support 

our findings on the analysis of 123 firms. 

Of these 123 firms, 70 were independent and in the 

main private companies, the remaining 53 firms were 

subsidiaries. 

GENERAL ANALYSIS OF THE 123 FIRMS 

Tables 5.2, 5.3 and 5.4 describe the distribution of 

these 123 firms by size, region and production method. 

No detailed breakdown is given for markets supplied 

because individual foundries tended to supply several mar- 

kets and, further, the markets themselves are broad 

categories suggesting the possibilities of several dif- 

ferent products. However, Table 5.10 gives a breakdown 

of the main market supplied. This was calculated in 

terms of tonnage production for the year 1970. 

It was decided that because of the high degree of 

heterogeneity in foundry production, that a simple dis- 

tinction would be drawn. The industry, it was decided, 

could sensibly be subdivided into jobbing foundries and 

repetition foundries. The distinction is based mainly 

on the length of run of each individual casting. 

Naturally the distinction holds better for jobbing found- 

ries than repetition foundries but it is a convenient 

subdivision and one acknowledged in the industry. Any



139 

  

  

able 5.2 

FINANCIAL DATA SAMPLE DISTRIBUTION BY REGION 

  

n 
ibs South East 6 

26 East Anglia - 

3. Oxford, Berks., Hamps. 5 

4. South West 4 

5. West Midlands 46 

6. East Midlands 9 

ia Yorkshire i 

8. Scotland 14 

9. Wales 4 

10. Lancashire/Cheshire 15 

ll. North East 3 

n = 123 
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Table 5.3 

FINANCIAL DATA SAMPLE DISTRIBUTION BY SIZ 

  

  

  

  

Employees A 

25=— 50 45 

51- 100 34 

101- 200 26 

201- 500 15 

501-1000 2 

Over 1000 1 

Mos eS 

Table 5.4 

FINANCIAL DATA SAMPLE DISTRIBUTION BY PRODUCTION METHOD 

n 
Jobbing 83 

Semi-mechanised 1 ) 
) 26 

Semi-mechanised 2 ) 

Mechanised ) 
} 14 

Advanced Mechanised 

ees) 

 



further subdivision, we felt, would reduce our sample so 

é@rastically that any statistical method would produce 

results unreasonably tentative and given the drawbacks of 

financial accounting data for comparative purposes, we 

felt any overall benefit gained would be greatly out- 

weighed by the necessary clerical work which would be 

entailed. This was particularly important because only 

part of our research rested upon this kind of information. 

QUESTIONNAIRES 

In addition to data collected from published sources, 

lengthy questionnaires were sent to all ironfoundries in 

the industry. Details of the questionnaire are included 

in the Appendix. The questionnaire was tested in two 

ways. First, a selection of foundries were asked to com- 

plete it, with comments and, second, it was distributed 

amongst experts and those very familiar with the 

industry.* 

In the course of correcting the questionnaire it 

became very clear from the comments received that to 

expect any reasonable response rate would, because of the 

nature of the questions asked, be very uncertain indeed. 

One reason given, was that foundries in general were very 

cautious about the kind and the amount of information 

they would be willing to release. Indeed, as it turned 

out, one company refused to complete the questionnaire 

because they were negotiating a sensitive and secret con- 

tract with a company abroad, despite the fact that the 

questionnaire was not designed to reveal such 

information.
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Because of such privacy it was decided to construct 

four similar questionnaires. These would differ in the 

kinds of infcrmation requested and the likely length of 

time to complete. Yet a further precaution was taken. 

This was to allow firms to omit questions they felt to 

be too confidential. And finally a guarantee of com- 

plete confidentiality was given so that companies would 

not be named nor identifiable from the analysis. 

The questionnaires fell roughly into two groups. 

Two major questionnaires; one requesting all but finan- 

cial details (from firms for which financial information 

had already been collected), the other included a 

request for financial data. The second two were, in 

effect, the complete questionnaire divided into two 

parts. One, the larger part, required less numerical 

detail and was accordingly enlarged slightly for rough 

approximations to answers to questions which were not 

asked in detail. The second, and last, was nearly all 

numerical, but very brief. 

All foundries in the Foundry Trade Directory were 

circulated with a questionnaire. And apart from those 

firms which were destined to receive the major question- 

naire without financial questions, the other three were 

randomly distributed to all other foundries in the 

industry. 

Out of the total population of ironfoundries a 

number are vertically integrated. These are known as 

tied foundries - foundries owned by firms which consume 

the castings made. Such foundries produce for the
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market, independently of the requirements for their own 

firm, to varying degrees. In general, we excluded from 

our returns those firms which were producing almost 

exclusively for their own use and retained replies from 

firms producing solely for the market or at least in 

part. : 

It is estimated that approximately one-third of all 

iron castings is produced by tied foundries, given this 

approximation we would estimate that our response rate 

was in the order of 20%. 

Because we were necessarily at the mercy of the good~ 

will which existed in the industry for this kind of 

research, we were anxious that our sample, now reduced to 

146, was not random and perhaps umrepresentative of the 

industry. 

We proceeded then to make some simple tests of the 

data received. The simplest of all such techniques is to 

test for any difference between firms which responded 

immediately and those which responded after the first (and 

only) reminder.> Only one statistical difference emerged 

of any importance, within our framework, and this was in 

reply to a question asking firms to estimate what they 

believed to be their optimum size. This difference is 

tabulated below (Table 5.5).



  

    

   PONDENTS COMPARED 

  

n x S.D. 

(Valid Estimate 
replies to of 
question) optimum 

1,0 = 
optimum 
size) 

Immediate 
reply 29 0.7257 .201 

After lst 
reminder 28 1.2042 .972 

S.E, De) Dot. Prob. 

2037 —-2.6 55 » 2012 

184 
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Such a difference makes sense inasmuch that parts of the 

questionnaire made it clear that we were concerned with 

the impact of the size of firm on the efficiency of firms 

in the industry. Hence, one interpretation of this 

result would be that firms responding after the first 

reminder (of which there were 47) considered size to be 

of less importance to them than firms replying 

immediately. 

Two other tests were conducted. One was to test 

between questionnaires received from our pre-selected 

F.I.1.C. sample and foundries which fell outside this 

group. The second was a simple +-test on profitability 

between firms in our initial sample for which profitab- 

ility data had already been collected and firms which 

"volunteered" to disclose their accounts. On the first 

no significant difference was encountered which could not 

be explained by our initial sampling frame. On the 

second there was no significant difference in profitab- 

ility between the two groups. 

We were satisfied, then, that the data we had col- 

lected came from broadly similar populations. Further 

mention should be made of the distribution of returns 

between questionnaires. We were surprised that the 

long questionnaires were returned in approximately the 

same proportion as the two shorter questionnaires. 

However, the briefest questionnaire, which referred 

mainly to financial and output data, was least liked. 

This, one expects, is because these kinds of questions, 

simply relating output variables (tonnage, employees,
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etc.) to financial data is well recognised as a weak 

method of measuring efficiency in this industry; parti- 

cularly because there is no convenient and rigorous 

measure of output. Weight is unreliable because it does 

not reflect the intricacy (the value) of work done. At 

the same time the differences between possible measures 

of profit are all too well known. Furthermore, firms 

tend to be more cautious about revealing such data. 

The four questionnaires were received in the follow- 

ing proportions. Differences between the type of firm 

which replied to each are also listed. 

PROPORTION OF QUESTIONNAIRES OF EACH 
De TYPH RECEIVEL 

  

Long Questionnaire Short Questionnaire 

  

eee it I 
14 54 1s 

(50.7%) (37.0%) (12.3%) 

Possible differences were examined over certain crucial 

variables relating to the type of firm responding, 

These are listed below. 

DIFFERENCES BETWEEN FIRMS RESPONDING 
TO DIFF NE QUESTIONNALRES      

On size of firm 
No statistical difference 

On type of firm 
(jobbing/repetition) 

In addition, our initial letter included a request 

to firms to reply if they positively did not intend to 

complete the questionnaire. This was mainly for clerical 

reasons, but we decided, in addition, to examine the 

*NOTE: This refers only to questionnaires used in the 
later analysis.
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reasons given for refusing to co-operate. It would 

obviously be useful to know what "kind" of firm did not 

co-operate. Naturally one would expect an element of 

"politeness" to creep into the replies but nonetheless 

the reasons given were as follows (Table 5.6). 

  

Table 5.6 

LETTER REPLIES REFUSING TO CO-OPERATE 

  

Reason Replies to Replies to Total 
covering reminder 
letter 

Closure of foundry 41 10 52 

Tied foundry 24 3 aT 

No reason 21 3 30 

Too busy to complete 
questionnaire 14 8 22 

Information requested, 
not recorded or 
available 2] 4 6 

Drastic internal changes 
to firm's organisation of 
production 6 - 6 

Information too 
confidential 2 iL 2 

Questions too specific 
for the kind of work 
undertaken by foundry 3 alt 4 

Total 119 30 149 
  

There were four main categories of non-response. Firas 

on our list which had closed (they had not necessarily 

closed recently); foundries which produced exclusively, 

or in the main for their own internal use; many firms 

gave no reason; and a number felt that the questionnaire
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would require too much time to complete. 

In general, this confirmed what we said earlier, that 

most of our completed replies came from foundries which 

produced for the market and thus do not represent the com- 

pletely tied firn. 

THE POPULATION AND THE SAMPLE 

We move on to examine the representation the replies 

gave in comparison with the industry taken as a whole. 

We examined this representation in terms of region, size 

distribution and total tonnage output. There are a 

number of unknowns. The size and regional distribution 

of tied foundries, and the distribution of foundries by 

the kind of work they take on. Tonnage output is not 

very reliable because weight is not a good index of output 

for the industry. 

We had decided not to classify foundries by the 

market for which they produced the castings, partly because 

this involved undue complexities where many foundries were 

producing for a number of markets. And partly because 

this, in itself, is not a good representation of output 

either. For example, firms producing for the automobile 

industry will produce a range of castings and the produc- 

tion of one kind of casting for the industry by one firm 

could quite possibly be very different from those pro- 

duced by a second firm for the same industry. We chose, 

therefore, to classify firms by production method, assum- 

ing that, with a given method, firms could be flexible 

between markets. For this reason we do not classify, 

below, in detail firms by market representation (see 

tables 5.7, 5.8, 5.9, 5.10).
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Table 5.7 

THE SAMPLE AND THE POPULATION: SIZE DISTRIBUTION 

Employees 1971 Financial Questionnaire 
Data Sample Sample 

Less than 25 311 - 32 

26- 50 186 45 25 

51- 75 85) 
138 34 30 

76- 100 53) 

101- 200 110 26 27 

201- 300 40) 

301- 400 5a) 73 45 eal 

401- 500 53 

501-1000 5 2 6 

Over 1000 10 at 3 
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Table 5.8 
THE SAMPLE AND THS POPULATION: REGIONAL DISTRIBUTION 

Employees 1971 Financial Questionnaire 
Data Sample Sample 

North 45 3 8 

Yorkshire and 
Humberside 137 17 18 

East Midlands 86 9 14 

East Anglia 18 - 2 

South East 87 aay 42 

South West 35 4 8 

Wales 31 4 6 

West Midlands 198 46 40 

North West 114 15) 18 

Scotland 82 14 is 

Northern 
Ireland 10 - - 

n 123 144 (total 146) 

Table 5.9 

SAMPLE AND POFULATION COMPARISON BY TONNAGE OUTPUT 

  

Industry total Financial Questionnaire 
1000 tons Sample Sample 

3395 Unreliable 395.062* 

  

*83 firas only 
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   ARKST DISTRIBUTION OF FOUNDRISS SAMPLED 

  

Market 

Motor Vehicles and 
Cycles 

Engineering Plant and 
Machinery 

Mechanical Engineering 

Machine Tools 

Shipbuilding 

Building and Allied 
Industries 

Domestic Goods 

Pressure Pipes and 
Fittings 

Ingot Moulds and 
Bottoms 

Miscellaneous 

Financial 
Data Sample 
Markets/ 

14 

27 

38 

6 

3 

20 

Questionnaire 
Data Sample 
Markets* 

25 

a9) 

  

“Foundries operate in many markets, hence these 
figures represent only the most important market 
for 1970 calculated by tonnage output. 

*Not all questionnaire respondents main market 
were available. 
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We have examined the firms represented in our survey 

sample relative to the population. We shall now look 

more closely at the kind of firms represented. In 

general we identified firms in a similar way to the 

F.I.1.C. classification, but we included other important 

classificatory criteria. Further, as before, we had to 

come to terms with some means of simply classifying 

firms. Two possibilities were open to us. Either we 

could use a statistical technique* - cluster analysis, to 

identify similar and dissimilar factors between firms. 

Or we could base our classification on a priori judgment 

about the features of firms which would necessarily 

suggest comparability. In addition we could not disag- 

gregate the industry to such an extent as to make the 

sample size of each subpopulation too small. Again we 

chose the overall simplification of jobbing foundries and 

repetition foundries. Statistical techniques of classi- 

fication are only as good as the number and importance of 

the variables which are included in the computation and 

thereby need not necessarily signify any especially 

accurate or realistic distinctions between and within 

groups in the subpopulations of firms, 

Below, then, we describe the important characteristics 

of firms in our questionnaire sample (Tables 5.11 to 

Delos
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Table 5.12 

  

  

n % 

Independent 76 52.8 

Supplying partly for the market 68 47.2 
(mainly members of a group) 

Total 144 

  

In generel, firms which were subsidiaries of other 

firms produced for the group, castings for their own con- 

sumption. But in large part they also produced for the 

market in general. 

  

Table 5.12 

TYPE OF OUTPUT OF QUESTIONNAIRE SAMPLE 

  

n % 

Jobbing 40 28.0 

Mainly Jobbing 40 28.0 
(>50% output is jobbing) 

Mainly Repetition 27 18.9 
(>50% output is repetition) 

Repetition 36 e0ee 

Total 143 
  

This was the rough categorisation we chose to use. 

Later in the analysis it was decided to merge jobbers and 

repetition foundries according to whether the former or
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latter was the major concern of the firm. This was for J 

  

  

Pablen5 23 

TYPE OF OUTPUT AND SIZE OF FIRM OF QUESTIONNAIRE SAMPLE 

  

pa 0-25 26-50 51-100 101-200 201-500 501-1000> 1000 
emp- 

loyees) 

Jobbing 28 16 Dy 3 6 
(355%.0) 92070) (2152) (6.2)! 7.5) 

Repeti- 3 9 13 14 15 6 3 
tion (4.8) (1403) (20.6) (2252) (23.8), (925) (4.8) 
  

In general, the jobbing foundries were on average 

smaller than the repetition foundries. Also, as is shown 

below, a higher proportion of repetition foundries in our 

sample were members of a group.
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Table 5.14 

TYPED OF OUTPUT AND FIRM STATUS OF QUESTIONNAIRE SAMPLE 

  

Jobbing Repetition 

Independent 47 28 
(58.7) (44.4) 

Member of Group 33 35 
(41.2) (55.6) 

  

Some firms are members of foundry groups producing 

exclusively castings. Thus in our later analysis this 

was taken into consideration. 

The overall proportion of castings to sales is 

given below (Table 5.15). 

  

fable 5.15 

CASTINGS OUTPUT AS A PROPORTION OF TOTAL SALES 

  

x s.D. n 

714.8986 34.0890 69 
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And the average number of plants operated by firms 

(Table 5.16). 

  

Table 5.16 

NUMBER OF PLANTS OPERATED IN QUESTIONNAIRE SAMPLE 

  

x 8.D. n 

1.2877 0.6920 13 
  

These then were the main variables which concerned 

us in classifying firms, and it is as well to examine our 

later statistical techniques, now. 

Apart from our simplification between jobbing found~ 

ries and repetition foundries, we will examine why it 

should be useful to introduce firms which are partly pro- 

ducing for their own use. 

In this study we are more importantly interested in 

market forces affecting firms. And it is for this reason 

that we might well expect firms producing outside the 

general market to "behave" in a different way. There are 

advantages in vertical integration which overall may out- 

weigh the disadvantages of higher costs per unit of output 

that these "tied" foundries might otherwise experience, 

We approached this problem of these differences by asking 

these firms what they felt to be the advantages and ates 

advantages to them of vertical integration. These are 

tabulated below.



  

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(1) 

(2) 

ADVANTAGES 

Continuity of orders especially providing 

security in times of recession. And the 

ability to smooth out demand peaks and 

troughs. 

The availability of shared services 

(accounting, maintenance, transportation). 

Fund availability. 

Technical assistance. 

Bulk purchasing advantages. 

Long term planning. 

DISADVANTAGES 

Difficulty in allocating true overhead costs, 

leading, often, to higher unit costs of 

production. "The overheads of 'big brains' 

and liaison." 

Conflicting demands between the group and 

outside, leading to a big impact on the 

order book when the parent company is slack 

and a tendency to "push out" customers when 

the parent company is busy. Thus sales to 

outsiders is inhibited by fear of group 

preference during periods of high demand.
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(3) Because of the generally low priority of 

the foundry relative to the group, the 

foundry is dependent on the group for 

survival or closure. Advantages of group 

finance are thus offset to this extent, 

and also because of a feeling of higher 

than actual or necessary overheads, lower 

prices to group members and, for finance, 

the requirement of detailed proof of 

return on capital expenditure. 

(4) Problems attributable to bureaucracy. 

Especially slow decision making. 

These advantages and disadvantages of tied foundries 

serve to distinguish them as a separate category. The 

overall effect of these advantages and disadvantages 

would be difficult to weigh up, but importantly two con- 

siderations can be mentioned. The first is, that these 

foundries, in part, produce castings for customers 

outside the group and, second, for their products within 

the group they are required to be price competitive with 

outside foundries. Thus similar efficiency criteria 

apply but the extent of the overall cost advantage to the 

group of vertical integration is not here possible to 

ascertain. 

We thus, initially, identify three types of feund- 

ries. Jobbers, repetition and tied foundries which may 

either be involved in jobbing or repetition work.
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SCHNIQUS AND MSTHOD OF ANALYSIS 
  

    

then, is the cross-section approach. 

The financial data has both a cross-section element and a 

time dimension. But much of the data received from the 

questionnaire is point in time data, except insofar as 

requests are made for historical changes and developments. 

SAMPLE SIZE 

For two reasons, first because of missing data and 

questions inappropriate to the respondent and, second, 

because not all firms were asked the same question, the 

number of observations in each separate analysis will 

fluctuate. This will also be the case when the total 

sample is disaggregated. 

THE SIZE DIMENSION 

  

There are a number of possibilities available in the 

choice of the size variable. For example, it is poss-—- 

ible to choose sales, employees, net assets, value added, 

tonnage output, etc. If all indices were highly correla- 

ted the problem of which to choose would not arise, 

indices would be interchangeable. For example, with 

capital and labour, problems arise because larger firms 

may use more capital than labour than smaller firms. 

In our research the choice of size variable is, in 

any case, reduced. Employees and tonnage output are the 

only size variables available in the questionnaire data. 

More variables are available in the financial data. 

These are sales, employees, net assets, fixed assets and 

total assets. The following table is a correlation 

matrix of these different variables. High correlations
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are found between all variables with the exception of 

employees (Table 5.17). On further investigation 

(Table 5.18) it was noted that net assets increased 

faster in relation to employees as the size of firm 

increased. Hence the measure employees, if anything, 

underestimates the size of the firm. Thus, in the 

absence of a satisfactory output variable, both employees 

and net assets have been used. The questionnaire data 

only had satisfactory net asset data in 46 cases, so 

employees has been used as the size variable overall, 

though checks were made on those questionnaires for which 

net assets were available. Similar comments may be made 

for the financial data where net assets was used as our 

size dimension, Checks again were made using employees 

but again we did not have data on the number of employees 

for all the companies studied.
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j} RELATIONSHIP BETWEEN DIFFERENT MEASURES OF SIZE, 

COEFFICIENTS 

  

1970 ONLY. PEARSON CORRELATION 

  

Sales Employees 

Sales a All independents $6228 m= 65 

b Repetition x -7720 n = 24 

ce dJobbers 7108 n = 41 

Employees a 

x 

c 

Net Assets a 

b 

Fixed Assets a 

Total Assets a 

Net Assets 

8972 n = 69 

8894 n = 27 

$1be> m= 42) 

-6162 n = 66 

5446 n = 25 

4339 n = 41 

5g 

Fixed 

-8334 

8255 

As 

3 

4786 n 

-6340 

6061 

1148 

8922 

«S197 

8051 

3B
 

Bb 

sets 

= 69 

= 27 

= 42 

= 66 

SS 

= 41 

= 70 

=" 28. 

= 42 

Total 

-9492 

29505 

- 7836 

21169 

-6720 

24328 

«9346 

+9189 

©9560 

8584 

-8339 

Crs) 

Assets 

n = 69 

n= 27 

n= 42 

n = 66 

n 25 

n 41 

n = 70 

n 28 

n 42 

n 70 

n 28 

m= 42 
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Table 5.18 

FACTOR PROPORTIONS 

  

Log emp- 
loyees = 
f log net a 
assets 

1970 -2.287 

1969 -2.1229 

1968 -2.1978 

1967 -2.2784 

Independents 

B(S.E.) re n 

-56971 .58357 67 
(.06016) 

-49589 .58031 67 
(05231) 

-53105  .59988 67 
(.05379) 

.58686  .77941 28 
(06123) 

Repetition 

eee Bs (See oooh ro wen 

-2.279 .60139 .67267 25 
(08747) 

-2.083 .51587 .68052 27 
(.07069) 

-2.097 .51988 .69923 27 
(.06819) 

-2.205 .56328 .78688 14 
(08462) 

a 

-1.9809 

-1,8384 

“1.9972 

~2.285 

dobbers 

B (S.E.) 

+ 36443 
(.08854) 

~29152 

(.07945) 

- 3778 
(09179) 

-57424 
(.15847) 

2 
= 

- 303 

g202 

«308 

+523 

n 

42 

41 

42 

te
 

> 
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CHAPTER 6 

COMPETITION IN IRONFOUNDING 

SYNOPSIS: We have examined the theoretical implications 

of competition and economies of scale in Chapter 3. It 

was shown that the importance of economies of scale 

reshaping the ironfounding industry was dependent upon 

competition; the greater the degree of competition the 

greater the likelihood of adjustment to minimum efficient 

scale. This is to say that to speak of an industry com- 

prising a number of firms identical in every respect, 

except for size, would be incompatible with falling long 

run costs, perfect competition, and equilibrium at the 

same instant, It is precisely the imperfections in the 

market which we shall concern ourselves with here. And 

in this respect we are developing a framework to examine 

whether the competitive elements are conducive to an 

adjustment to minimum efficient scale. These competitive 

requirements were that firms should be of differing size, 

should sell in a common market, and should be price 

competitive. 

Thus, in general, long run cost conditions will be 

important where firms are producing similar or identical 

products, where price is given and beyond the control of 

individual firms, where demand is price elastic and where 

excess long run profits are not being made. It is to 

these general factors we now turn.
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   NING OF COMPETITION 
"There is probably no concept in all of economies 

that is at once more fundamental and pervasive, yet 

less satisfactorily developed, than the concept of 

competition."+ 

And the general tendency is to regard it as meaning 

the opposite of monopoly. 

Andrews* adopts the mencent "open competition" as 

the special feature of the idea of competition best app- 

licable to the manufacturing world. This he further 

defines as "nothing more than that such an industry is 

formally open to the entry of new competition."> 

RECAPITULATION OF THE IMPORTANT ASPECTS OF COMPETITION 

In Chapter 3 we highlighted a number of important 

dimensions of competition. In particular these were the 

following: 

(1) the number of competitors, 

(2) the behaviour of competitors, 

(3) the distribution of preferences for the pro- 

ducts of the firn, 

(4) the degree of product differentiation. 

In the case of firms selling products to other firms, 

we noted that it was more important to assume rationality 

on the part of the buyer, than might otherwise be the 

case. As such, points 3 and 4 merge. Preferences we 

are assuming are real. This of course does not deny 

goodwill, as a short-run phenomenon, but existing within 

the context of prices. 

(5): the degree of freedom of entry,
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(6) the possibility of buyer concentration. 

  

It should be noted that in describing these competi- 

tive elements, where such conditions are present, there 

could exist destructive competition.* This we shall 

discuss briefly here. Reasons for the “ideal" to become 

destructive are the presence of mixed competition between 

industries, resource immobility, and the presence of an 

imbalance in the industry structure at the time of 

observation. The symptom is a maladjustment of supply 

to demand, chronically subnormal earnings and high rates 

of business closure. Easy entry sustains the overcapa- 

city when demand changes, as does slow exit. Under such 

circumstances adjustment is slow, but merger movements 

and general efforts to restrict competition to preserve 

competitors may result, often at the expense of small 

firms, by exclusionary and predatory tactics of large 

firms. 

Given this it is necessary to consider such possibili- 

ties in our analysis and in the interpretation of our 

results. 

MEASURES OF COMPETITION 

The usual measure of competition is the concentration 

ratio. Concentration may be seen as something affecting 

current behaviour but is also the result of previous 

behaviour. Thus cause and effect are entangled. The 

degree of concentration in an industry will be the result 

of many factors” - the pursuit of efficiency, technologi- 

cal change, desire to restrict competition, barriers to
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entry, large scale sales promotion, etc. Hence interest 

in this structural feature of industries has revolved 

around both the explanation of concentration and the 

effect in terms of the behaviour and conduct of firms in 

industries with different levels of concentration. 

Bain, © for example, makes the point that larger profits 

will be expected with higher seller concentration, than 

with moderate or low concentration, where collusion is 

likely to take place. 

However, concentration measured as a single ratio is 

7 points out. His argument is that unreliable as Kaysen 

many other factors are relevant to the power situation, 

particularly the rate of growth of demand, the character 

and speed of technological innovation, the degree to 

which sellers operate in other markets, product differen- 

tiation and the firm's goals are amongst them. 

CONCENTRATION MEASURES 

Market concentration is usually measured from the 

supply side.” The concept is applied to groups of prin- 

cipal products. Such principal products may themselves 

be grouped because they share the same raw materials or 

the same processes. The establishment rather than the 

firm is the unit of production. This is the way the 

concept of the industry is built up in practice. And 

clearly there will be considerable divergence from the 

kind of industry described theoretically. Thus the suc 

cess of the concentration measure is itself highly 

dependent on the success of the census planners. 

Difficulties arise because establishments are
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"inappropriately" classified. Such difficulties would 

include high diversity of output from a particular 

establishment, another difficulty arises if a large pro- 

portion of the output of the industry is exported - 

overstating the concentration measure. Further problems 

of overstatement include counterveiling power. Under- 

statement of concentration arises out of, for example: 

census definition of control which may not equate with 

actual control. Vertical integration is another source 

of understatement; others include transport costs and 

the possibility of regional markets. 

Measurement is based on a choice of both techniques 

anc variables. The variables used may be sales, value 

added, employment or assets. They have their shortcon- 

ings. Assets? may overstate concentration because large 

firms are likely to use more capital intensive techni- 

ques, employment may understate it for the opposite 

reason. Sales conceals vertical integration. Value 

added looks best as a measure of work done. 

The next problem is the method of measurement. 

Usually this is in the form of the concentration ratio, 

which is the proportion of industry output accounted for 

by a number of enterprises. Other methods are avail— 

able besides this simple fraction. Similar but graphic 

is a cumulative measure of output on one axis against 

cumulative total industry share on the other. Steeply 

rising curves depict greater concentration than gentle 

ones. The concentration curve is not generally avail- 

able because information is required on each firn.



Critics dislike the concentration ratio because it will 

not differentiate between monopoly and oligopoly. 

Others have suggested a better index. For instance, 1° 

a three digit index has been suggested, one figure 

denoting the share of the largest firm, another denoting 

the number of firms each with a market share of a certain 

percentage, and yet another figure illustrating the joint 

share of all firms over the same certain percentage 

market share. 

Other kinds of measure include, for example, the 

Lorenz curve. The Lorenz curve is familiar as an 

inequality measure. It is graphic, the vertical axis 

denotes the cumulative percentage of industry output 

whilst the horizontal axis concerns the cumulative per- 

centage of firms in the industry from smallest to largest. 

If the graph is "“boxed-up" a diagonal line drawn from left 

to right would represent firms of equal size. Batis of 

course, the usual "Lorenz curve" lies below this line. 

The further the Lorenz curve is from the line of equal 

distribution the greater is the concentration of firms in 

the industry. The Gini coefficient measures this. This 

measures the area between the line of equal distribution 

and the Lorenz curve. The Lorenz curve differs from the 

concentration ratio because it will reflect changes taking 

place amongst firms outside of the large producers in the 

concentration measures. Such changes might take the form 

of mergers between firms narrowing the gap. This last 

point has also produced a criticism of the measure because 

high fatality amongst smaller firms reduces inequality,



but the market behaviour of the largest producers is 

likely to remain unchanged. 

Controversy centres around the search for a summary 

measure whether it be the ratio type or the inequality 

type. Because (as we have said before) the size distri- 

bution of firms is often closely lognormal, the variance 

of the logarithms has been suggested as a measure. 

Our view is that the single measure is just a start. 

A judgment on the nature of competition in an industry 

would be premature if it derived from a unique ratio. 

Nevertheless, we shall examine the significance of 

concentration. 

THE CONCENTRATION MEASURE AND BCONOMIC THEORY 

The reason for the adoption of the concentration 

measure is because the number and size distribution of 

firms in an industry is likely to be closely bound up with 

their behaviour and performance. What might be expected? 

The usual rule is to compare with perfect competition. 

High concentration is likely to mean profits (even in the 

long run) above opportunity cost. And from a resource 

allocation point of view - fewer resources will be engaged 

in concentrated industries than elsewhere where more 

resources will be used. Secondly, in highly concentrated 

industries there will not be the same drive for internal 

efficiency. 

On the positive side though, concentration may be the 

inevitable result of economies of scale and the internal 

security large firms may feel may encourage them to under- 

12 
take research and development. However these need not
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be so. 

Now the point of all this is that economic theory 

in its view of market competition is fairly straight- 

forward on two points - perfect competition and monopoly. 

Certainly with regard to perfect competition, pricing and 

output policies are a function of market structure. Now 

in real life things need not be so simple (or extreme). 

The structure may be similar to the competitive structure, 

in which case individual firms will be likely to have 

little influence over their pricing policies and will 

look towards efficiency. Theory highlights structures 

similar to monopoly but, alas, theory is imprecise except 

for specifying that some interdependence will exist 

between the firms. And the concentration ratio may sug- 

gest the direction towards which an industry tends. 

EVIDENCE OF CONCENTRATION 

Evidence of concentration in British manufacturing 

industry comes mainly from a study by Evely and Littie.+5 

What they did was to take a sample of 220 industries and 

discovered that nearly two-thirds of these were industries 

of low concentration for the year 1951. Suggesting that 

the bulk of British manufacturing industry was not highly 

concentrated. Grouping industries they found that indus- 

tries associated with high capital requirements were more 

highly concentrated. In addition, some further struc- 

tural features were examined. These included the three 

firm concentration ratios, the size ratio of firms and the 

number of firms in the industry. 

This produced some interesting results. Industries



of medium concentration fell into three categories: 

(a) many firms with large size ratios; (b) few firmus 

with small size ratios; and (c) many firms with small 

size ratios. Thus although these industries had similar 

concentration ratios, they would be unlikely to have 

similar market behaviour. Under such circumstances it 

would seem that industries with small size ratios and 

small numbers would display tacit collusion, while those 

with many firms and small size ratios would be strongly 

competitive and those with few large firms and many small 

firms would suggest that large firms would create tacit 

arrangements amongst themselves to increase their control, 

put their policies would be modified by the presence of a 

large number of small firms. Thus more detailed analysis 

suggests that different kinds of market behaviour might 

exist. Similar conclusions were found by Kaysen and 

Turner. 14 

And for low concentration "it may be said that there 

are seventy-four trades ..... where there is a likelihood 

that perfect competition, in the absence of collective 

regulation will be operating. The presence of giant con- 

cerns in the other twenty-six trades suggests on the other 

hand, despite low concentration, that competition will not 

be fully operative risa ge 

We move on to examine the relationship between con- 

centration and market behaviour and performance. In 

general, as far as behaviour is concerned, a move away 

from the competitive situation means that prices are no 

longer determined externally and will be set by some kind
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of collusion or some other kind of interdependence. 

As far as performance is concerned, this generally 

relates to such aspects as size efficiency, the relation- 

ship between long run costs and prices, innovation and 

promotion. As far as allocative performance is concer- 

ned, the prediction is that where monopoly exists price 

will be above marginal cost, output will be restricted, 

and long run excess profits will be earnea. 6 

The relationship with economies of scale is that 

concentration may be the result of a drive to minimum 

efficient size, and in such a case, (given a flat mininun 

cost curve) the question arises of what is the scale at 

which minimum long run unit cost is achieved. 

In terms of other aspects such as innovation, some!’ 

supporters of oligopoly share the view that large 

oligopolistic concerns are the principal génerators of 

technological change by virtue of the new products, pro- 

cesses, and product improvements. This is because the 

demands of modern technology are so great that only large 

firms can undertake research and development. Indeed 

they must innovate in order not to be outstripped by their 

rivals. 

The problem with innovation is that measurement is 

difficult. Most research has concentrated on the input 

side such as the amounts spent on Research and Development 

and the number of patents filed (though there is not a 

necessary relationship between the twoh 

We have described measures of competition and the 

broad reasons why competition is an important variable.
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In addition we have seen that a search for a unique sunm- 

mary variable is misleading because it can disguise 

market behaviour which might be expected to be very dif- 

ferent between industries sharing very similar 

concentration ratios. 

We now move on to discuss the effect of concentra- 

tion, particularly empirical relationships between 

concentration and profitability and then the relationship 

between concentration and economies of scale. Finally, 

for our purposes, we shall discuss why we are interested 

in a more "pure" measure, and we will then go on to dis- 

cuss our measure, with particular reference to the 

ironfounding industry. 

CONCENTRATION AND PROFITABILITY 

Bainl® examining whether profit rates were directly 

related to concentration studied forty-two industries for 

the period 1936-1940. He found no conclusive evidence 

of any closely related linear relationship of industry 

concentration to profit rates. 

19 Levinson, on the other hand, analysed the relation- 

ship in nineteen major groups for the years 1947-1948 to 

1957-1958. He found that the data indicated a strong 

relationship particularly after 1951 between profit levels 

and 1954 concentration ratios. 

Similar results were found by Weiss? using different 

indices. He computed correlation and regression 

coefficients. The resulting correlation coefficient was 

-73 increasing to .64 when output growth was introduced as 

an additional variable. He concluded that in general his



study supported the traditional views about the impact of 

concentration on resource allocation and distribution. 

Stigler@? also analysed the relation between concen- 

tration and the rate of return. Concentration indices 

were obtained for 1935, 1947 and 1954. Two periods were 

covered - 1938-1947 and 1947-1956. His results he des- 

cribed as somewhat ambiguous but on the whole negative. 

Collins and Preston@¢ examined a new collection of 

empirical data. They found a statistically significant 

but not always strong association between concentration 

indicators and profitability. The strength of their 

findings varied depending on the profit measure used. In 

their conelusions@> they remark "The generally assumed 

correspondence between concentration measures and the 

degree of oligopoly, including the behavioural implications 

of the latter, is at least in part substantiated by the 

finding that there is a significant association between 

concentration and indicators of profitability in numerous 

and varied samples of industries based upon various classi- 

fication systems. The other side of the coin is that 

concentration does not explain everything, and in some 

cases it appears to explain nothing at all. Thus, not 

surprisingly, the answer seems to lie somewhere between 

the extremes." 

a included Another form of analysis conducted by Bain 

barriers to entry as an additional competitive variable. 

This is the threat of entry as a behavioural constraint, 

Relating this to profit rates he found very high barriers 

predicted higher profits (the barriers were defined in
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barriers, absolute cost barriers, and capital require- 

ment barriers). But he tentatively stated there were 

no great differences in profit rates between industries 

of substantial and moderate to low entry barriers. As 

far as concentration is concerned, within the substantial 

entry barrier category, industries of higher seller con- 

centration seemed on average to have higher profits than 

those of medium seller concentration, and within the 

moderate to low category a rough relationship of seller 

concentration to profits was again apparent. Thus, in 

effect, the condition of entry and seller concentration 

were by no means intercorrelated, and both variables 

seemed to have some independent influence on profit 

rates. The conclusion was that seller concentration 

alone is not a sufficient indicator of the probable 

incidence of extremes of excess profits and monopolistic 

output restriction. Caution was pronounced over the 

sample size and data used. 

Our conclusion at this stage, after examining some of 

the empirical results of concentration and profit rates, 

is that concentration does seem to influence profit rates 

but also that concentration is a quite inadequate measure 

of competition. This is indicated by both the diversity 

of the results of these analyses and also by the effect of 

introducing conceptually new dimensions of competition. 

It is worth noting Bain's conclusions on the condi- 

tion of entry and the workability of competition. 

Industries with high barriers tended towards high excess 

profits and monopolistic output restriction. Lower,
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though substantial, entry barriers tended towards smal- 

re
 

ler exces its, and a lesser degree of monopolistic o ve]
 

output restriction. Those with low barriers seemed to 

be plagued with inefficiency of chronic or recurrent 

excess capacity (excess capacity because, perhaps, of a 

secular decline in demand against long-lived equipment, 

in which case average price is below average cost, 

_ although this is not an inducement to entry nor is it a 

barrier to entry if the price were to rise and persist 

above long-run minimal average costs). Lastly, perfor- 

mance may be higher, in general, with moderate to low 

concentration in industries with substantial or moderate 

to low barriers to entry. Lastly, the main culprit in 

establishing barriers to entry, would seem to be product 

differentiation. Moderate barriers are fairly 

innocuous and extreme economies of scale posed a serious 

problem in only two out of twenty industries. 

CONCENTRATION AND ECONOMIES OF SCALE 

We move on now to discuss the relationship between 

concentration and economies of scale, The question at 

stake is whether we can reap economies of scale and at 

the same time enjoy the advantages of atomistic competi- 

tion. Scherer“? has paid attention to this question. 

And sums up "..... a long and complex chain of analysis, 

integrated consideration of plant scale economy impera- 

tives, the decentralising pull of transportation costs, 

and plant specialisation patterns, leaves us less 

Sanguine about the opportunities for enjoying minigun 

production costs and atomistically structured markets
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simultaneously. Although concentration approaching 

  

oligopoly wide four-digit 

industry plane, appears mandated by scale economies in 

only a small minority of cases, the threshold may be 

breached in perhaps as many cases as not when regional 

market fragmentation and plant specialisation forces 

intrude." 

26 
Scherer took as his data on minimum efficient 

scale, estimates by Bain,?? Pratten, Silberston and 

Dean, °2 and Scherer, Beckenstein, Kanfer and Murphy .2? 

These estimates were achieved by (Bain's) engineering 

analysis supplemented by questionnaire and interview 

data, (Pratten et al) engineering data in terms of pro- 

duction and material costs only and (S.B.K.M.) through 

interview data. 

We might dwell briefly on some other estimates that 

he took. He drew a distinction between plant size econo- 

mies and the economies from the volume of output of a 

single product; and concluded? -.. "It seems clear that 

the links between concentration and the realisation of 

product-specific scale economies in production are quite 

intricate. Higher concentration may permit larger pro- 

duction lots and longer runs, but by paralysing price 

incentives for specialisation, it can also work in the 

opposite direction. We need to know much more about 

the conditions under which one propensity is stronger 

than the other." 

Although this analysis is based on U.S. data, it 

suggested that economies of scale are not, in general,
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important in relation to the total market, and therefore, 

in terms of concentration, are not a necessary pre- 

requisite. In other words, we do not need high concen- 

tration to achieve the advantages of scale economies in 

general. Pratten's evidence, however, suggests that 

appreciable economies of scale existed in the industries 

he studied in relation to the size of the total market, 

However, his research was biased towards such industries.>+ 

CONCLUSIONS 

Now the point of the discussion so far is two-fold. 

Firstly, we have illustrated the inadequacies of measures 

of competition. In summary - the single overall measure 

hides possible frictions in the market and therefore 

tells us little about the behaviour and performance of 

firms in that market except in a very general way and in 

certain cases. It does little more than provide some 

hints. 

Secondly, we have noted that given this single 

measure it seems likely, but is not necessarily the case, 

that output will be restricted and profits higher in more 

concentrated industries. 4nd when we look at recent 

research on economies of scale, concentration is not 

necessarily justified in those terms, This last point, 

of course, is what we are interested in here. Is the 

competitive environment such as to favour firms of mini- 

mum efficient size, and as such encourage firms to grow 

to minimum efficient size or leave the industry. What
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we are interested in is more precise measures of competi- 

tion. And it is to this we now turn.
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Our examination and discussion of measures of compe- 

tition will be specificaily related to ironfounding. 

As such a brief introduction to the special circumstances 

of ironfounding will be given here. 

In terms of competition we are analysing a fragmented 

industry with a heterogeneous output. The industry is, 

for the purposes of the census of production, defined on 

the basis of principal products. In general, firms in 

the industry receive contracts from customer firms. 

One special case is the "tied" foundry, discussed 

earlier. Tied foundries either wholly produce castings 

for their own internal use, or they will produce also for 

the general market. In some cases production for their 

own use may be considered by the buyers of their products 

to be competitive with similar possible supplies from 

outside firms. In this way, many firms in our sample, 

considered themselves to be competitive with outside firms 

despite the fact that part of their market is captured. 

In this respect we might generally assume that in the long 

run such tied foundries will necessarily need to be as 

efficient as their counterparts in the industry in 

general. They may, of course, have some advantages, in 

particular the advantages of vertical integration, of 

which transport costs, production planning and quality 

control are but three examples. 

MEASURES OF COMPETITION 

What economics tells us is that in general there are



three aspects of competition. There is a market, there 

are selle 

  

Furthermore, the 

typologies of competition lie on a continuum from monopoly 

to perfect competition, each with definitive 

characteristics. 

We are here going to develop a framework to describe 

competition so that we can indicate whether significant 

economies of scale will penetrate throughout the industry 

in such a way as to create cost advantages and disadvan- 

tages due to scale. 

It seems to us that in developing a framework to 

examine the frictions in the market, theoretical econo- 

mics gives us only some indications of what to look for 

in practice. We have already isolated three relevant 

issues important to us here. These are imperfections in 

the market, the number of competitors, the behaviour of 

competitors, the possibilities of oligopsony and the 

degree of free entry. 

Now the cornerstone of competition, as we see it, is 

that there is a market. This market in ironfounding may 

be defined in at least two ways, from the point of view 

of supply. 

(i) Firms actually producing a product, on 
contract. 

(ii) Firms having the potential of meeting that 
contract. 

We thus expect more firms to be capable of producing the 

product than actually do. Hence the number of firms in 

(i) is less than the number of firms in (ii). This is 

process based competition.
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Now given this market - a market containing actual 

producers and a penumbra of potential producers - two 

questions arise. What is the competition within this 

market and what differentiates this market from other 

markets within the industry. 

Now competition within the market may take the form 

of collusion or strong price competition, for example. 

And different competitive groups of firms may differen- 

tiate themselves from each other because they have 

different production functions, Differentiation will 

be based both on capability and efficiency in producing 

any specific product. Apart from the likelihood of 

overlap between one competitive group and the next, dif- 

ferences as we have said will depend upon the efficiency 

of the factor combination in the first group relative to 

its output and the efficiency of the factor combination 

in the second group relative to its output. Differen- 

tiation between these groups will be due to possible 

incapabilities in producing similar outputs or simply 

differences in the efficiencies of producing the same 

output. This is a form of specialisation. 

COMPETITION WITHIN THE GROUP 

In contract work specifications are laid down and 

what firms are selling is the ability to fulfil the con- 

tract (the products themselves will be different). 

These firms will differentiate themselves in the way they 

display this ability. Now in the general case differen- 

tiation takes the form of advertising, differences in 

design, customer service, quality, maintenance, etc.
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These differences allowing firms some control over price. 

ternative forms of competition must be legi- a These a 

timate. There is no point in advertising if advertising 

a@ product is known to be useless. And it is in this 

respect that firms will perceive competition as important 

norms relative (and relevant) both to their customers and 

to the behaviour of their direct competitors. Where 

buyers are assumed to be rational, they will accept pro- 

ducts from firms which best meet their requirements. In 

the case of ironfounding, given their own production 

function and product market. 

Thus in seeking to answer the question of competi- 

tion between firms in a group, we have drawn a conceptual 

distinction between these relevant competitive variables 

(whether they be price, quality or whatever) and the 

degree to which individual firms believe they have a com- 

petitive advantage over their competitors as a result of, 

for example, lower price, or higher quality. 

Firms seeking to maximise their profit will do so 

with respect to these characteristics of demand. Firus 

will seek to influence the demand curve facing their 

individual firm. In so doing they will adjust to the 

market requirements. 

THE SIZE OF THE COMPETITIVE GROUP 

Competition within the group will be affected by the 

number of direct competitors and the protection the group 

is afforded. In this case there may be no competition 

(collusion) or other oligopolistic forms of competition 

if the group is small.
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The threat of new entry, as we have seen, effectively 

destroys the protection which might otherwise be afforded 

to the group. 

FORMS OF NsW ENTRY 

Protection depends on new entry. In this industry 

two forms of new entry are considered. The first is the 

extent to which competitive groups are differentiated 

from each other, and the second is the degree to which 

substitute products are available from other industries. 

Hence in addition to competition within the group, 

the boundaries defining the kind of contracts which firms 

ean fulfil within each submarket is a further dimension of 

competition. Given that our supply is defined in terms 

of the ability to produce, we may expect that this ability 

has short term boundaries. In addition, we would expect 

these boundaries to define the upper limits for one group 

of firms, but not necessarily the same limits for another 

group of firms working in a different submarket. We 

would expect overlap. It is precisely the existence of 

these boundaries which provides at least the short run 

protection for firms in one submarket relative to firms in 

other submarkets. The more "real" the boundaries the 

greater will be the exclusiveness of the submarket. 

The condition of free entry is difficult to estimate. 

Cne restriction on the behaviour of firms in this indus- 

try, however, is the impact of substitutes available from 

2 
firms producing similar products in other industries.2°
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   tance of scale economies restructuring the 

  

ironfournding industry across the board requires that 

firms should compete with firms of differing size. 

Thus a further necessary test, in addition to the compe- 

titive behaviour of firms, is the size distribution of 

competitors. 

Next, as we have seen, buyer strength is an impor- 

tant element in industries which supply customer 

industries. Hence we are interested in the dominance 

of customers over the supplier firms.
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TION AND IRONFOUNDING: THE APPROACH 

We accepted the notion discussed earlier that firms 

would comprise competitive groups. And because firms 

needed to be classified by process, we assumed that this 

would be the basis for direct competition and the discri- 

minating factor between competing groups. 

In addition we assumed that each competitive group 

would have norms of competition associated with them. 

The features of such competitive norms might be price or 

non-price competition but they would be features which 

were perceived as important aspects of the demand 

requirements for products produced by the competitive 

groups. And although we would expect firms to have a 

regard for prices of competing firms, other factors would 

also be important in terms of buyer firms choosing 

between competing firms. 

In one respect such differences might be seen to 

reflect differences in general efficiency otherwise these 

differences might be described as those similar to product 

differentiation. 

Given these "norms" of competition within the group, 

firms will compete in terms of their relative ability to 

satisfy these conditions. 

Let us explain this most carefully. We discovered 

as our later analysis will show that there were three 

extremely important competitive norms - price, quality and 

delivery. Now the implication of this is that customers 

considered these three aspects to be very important in 

deciding their buying policies. Now, if competition is



  

perfect, no firm will have a comparative advantage over 

other firms in the competitive group if equilibrium sub- 

sists. If competition is not perfect there will be 

The extent to which firms face a downward sloping 

demend curve, at any moment in time, will depend upon 

(we assume) real differences, and these differences are a 

function of the demand curve which we accept to be the 

competitive norms of the group. 

THE QUESTIONS ASKED 

Our information was collected from firms in the 

industry. The approach was through a postal question- 

naire. Questionnaires, as a research tool for gaining 

information, pose special problems in their own right. 

Particularly the technique requires of the respondents 

the ability to internalise the questions and the know- 

ledge to answer them. We shall assume this to be a 

legitimate method and move on to examine the questions 

asked. 

We have already examined the framework, a pilot 

study indicated which precise questions were most rele- 

vant. On competition within the group of firms price, 

reliable delivery, quality and location were indicated to 

us to be of most relevance. The importance of location 

(an odd man out) is precisely the importance of transport 

costs and regional markets. Such costs might offset 

gains in terms of production costs with increasing size 

and output. 

Firms were asked the importance of these variables



189 

in terms of the firms they competed with (Question 2). 

Complementing this question was whether they felt they 

had a competitive advantage on these variables over and 

above the other firms they competed with (Question 3). 

The basis of competition (Question 4) incorporated a 

series of technical variables, except for one, which was 

to discover whether competitors were located within a 

particular region. Competition from substitute products 

(Question 1) was a simple direct question as were the 

number of direct competitors and the size distribution of 

these competitors (Questions 5, 6, 7). 

THE IMPORTANCE OF BUYERS 

As we have seen buyer strength is an important 

variable. It is however difficult to define and we 

examined the following aspects of this question. First, 

the degree of dependence of the firm on its principal 

buyer (Question 30). This was defined as the importance 

(in terms of the output of the firm) of the major 

customer. We examined also possible interdependence or 

dependence of the buyer on the firm (again in terms of the 

proportion of total purchases of that supplier from that 

firm) (Question 32). Two other related aspects of this 

question were the total number of customers (Question 28) 

and the number of different markets operated in 

(Question 35).



   
As-‘we have seen, concentration is a proxy measure 

for competition. The concentration ratio for the five 

largest ironfoundries in 1963 was 33%. Nearly two-thirds 

of all iron castings are made in 78 foundries producing 

more than 10,000 tons of castings a year. As such the 

industry ‘can be described to have just medium concentra- 

tion levels and it is the effect of this that we are now 

interested in. 

THE TECHNIQUE OF ANALYSIS 

Replies from firms are first presented analysed as a 

whole. eecane we are interested in scale economies and 

our technique of analysis is to examine a cross-section 

of firms of different sizes, we are also interested in 

differences in our competitive variables which are related 

to the size of the firm; these differences will be pre- 

sented after the main analysis. In addition, we 

disaggregated the industry into tied foundries, jobbing 

foundries and repetition foundries. Again differences 

will be presented after the main analysis. 

THE COMPETITIVE GROUP 

PERCEIVED COMPETITIVE NORMS OF THE COMPETITIVE GROUP 

We have discussed the importance of the competitive 

norms of the group. Perception of these norms has a dual 

purpose. First it indicates aspects of the demand for 

products produced by the groups and, second, because these
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aspects are perceived by firms, the replies are important 

insofar as they indicate the expected demand rather than 

the actual demand, although expectations and facts may 

coincide. What is indicated is what firms believe is 

expected of them rather than what may be possible in 

terms of competitive pricing and output strategies with a 

known individual demand curve, or indeed with collusion. 

Firms were given a choice of four aspects of competi- 

tion to rate separately on a five point scale from 

"extremely important" to "not at all important". Firns 

were not asked to rank order their replies (they could 

claim that all four aspects are extremely important). 

We hoped to be able to test the questionnaire for discri- 

mination by allowing these choices. No reply was a 

further alternative. The question was also open ended 

so firms could include other important aspects. 

fable 6.1 is a frequency distribution of the results. 

It will be noticed that price, quality and reliable 

delivery are all rated very or extremely important in 

about 80% of replies. The distribution is highly skewed. 

Location is very much less important and the distribution 

is skewed in the other direction with 64.4% of firms 

saying it is unimportant. Table 6.2 indicates the mean 

and standard deviation of the distribution.
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Table 6.1 

PERCEIVED COMPETITIVE NORMS OF COMPETITIVE GROUP 

  

Price 

Reliable delivery 

Quality 

Location 

Extremely 
Important 

62 
(50) 

48 
(38.7) 

53 
(43.4) 

4 

(3.4) 

Very 
Important 

44 
(35.5) 

52 
(41.9) 

49 
(40.2) 

6 
(5.2) 

Moderately 
Important 

als) 
(10.5) 

20 

(16.1) 

Ly, 
(13.9) 

32 
(27.2) 

Not very 
important 

3 
(2.4) 

1 

(0.8) 

a 

(0.8) 

51 
(43.2) 

Not at all 
Important 

2 
(1.6) 

5 
(2.4) 

2 
(1.6) 

20 
(2202) 

n 

124 
(100%) 

124 
(100%) 

me 
(100%) 

118 
(100%) 
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Table 6.2 

PERCEIVED COMPETITIVE NORMS: STATISTICAL SUMMARY 

  

x S.E. S.D. 

Price 1.728 082 2919 

Reliable delivery 1.880 081 ~903 

Quality LeT9T 080 887 

Location 3.714 091 +993 
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This analysis isolates location but does not discri- 

minate between the other three. The implication of this 
   

is that the com < @ oy
 Led
 coup is perceived as competing in   

three equally important aspects. However, this aggregate 

importance conceals relative differences perceived by 

respondents in different firms. 

Spearman rank correlation coefficients were computed 

between pairs of the four variables; only one significant 

result was obtained: this was a correlation of .3840 

between quality and delivery, suggesting similar rankings. 

However, the correlation coefficients between all other 

pairs were insignificant at the 5% level suggesting no 

general consistency in the ordering of the variables. 

Thus not all firms agreed on the order of the importance 

of the four variables. 

The results imply that firms are price competitive 

but stringent competitive requirements are also required 

on both delivery and quality. Further interpretation 

can be made by examining perceived competitive advantages. 

But before we move on we shall examine replies under 

"other" - additional remarks made by respondents to this 

question. 

Below (Table 6.3) is a frequency distribution of 

these included factors.
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Table 6.3 

SPECIAL FACTORS AFFECTING PERCEIVED COMPETITION 

  

1. 

a 

Bs 

4. 

5. 

6. 

Te 

8. 

9. 

10. 

ante 

Personal contact 

Company service/after sales service 

Quick response to production problems 

Type of plant/production technique 

Special knowledge of customer industry 

Own pattern shop and machining 

Effective sales organisation 

Technical assistance on design 

Possible range of castings 

Importation 

Specialisation P
R
P
 

P
P
 

P
P
 

Y
Y
)
 

|] 
w
e
 

BB 

  

One of the surprising results indicated in this 

table is that so few suggestions were made. We would 

expect that other factors were important, but the 

infrequency of alternative replies suggests to us that we 

have included the major factors.



h oO oO’
 

PERCEIVED CO BTITIVE ADVANTAGES OF THE FIRM 

  

  

We move on to consider the major interrelated ques- 

tion. The perceived competitive advantages of the firm 

relative to its competitive group. fable 6.4 is a 

frequency distribution of the results. Respondents were 

asked to reply to this question in a similar manner as 

the first question. The modal results are first, 

delivery; second, high quality advantage; and third, 

low price advantage. 

Examining the mean and standard error (Table 6.5) we 

find that delivery advantages are singled out as more 

important than price advantage or quality advantage, both 

of which are "important". This suggests that firms are 

relatively inflexible over price and quality. Flexib- 

ility revolves more around delivery promises. Again 

location is unimportant. 

The distribution of replies under price advantage 

(Table 4) indicates that firms are actively price compe- 

titive but for a greater proportion of firms comparative 

advantages are achieved through delivery and quality. 

Table 6.6 shows the correlations between perceived 

competition and perceived own advantages. High correla- 

tions exist between delivery and location, less so for 

quality. There is a low correlation between price and 

low price advantage. The latter suggests a general 

inflexibility over price. 

One argument for a stronger correlation on delivery 

compared with quality competition is that quality has a 

greater time dimension than delivery. Firms can make
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Table 6.4 

PERCEIVED COMPETITIVE ADVANTAGES OF THE FIRM RELATIVE TO GROUP NORMS 

  

Extremely 
Important 

Low price advantage ec, 
(22.3) 

Delivery advantage 51 
(41.5) 

High quality advantage 37 

(31.6) 

Locational advantage 5 
(4.3) 

Very 
Important 

35 
(28.9) 

45 
(36.6) 

35 
(29.9) 

15 
(12.9) 

Moderately 
Important 

39 
(32.2) 

2D 
(17.9) 

25 
(21.4) 

32 
(27.6) 

Not very Unimportant 
Important 

12 8 
(9.9) (6.6) 

4 1 
(373) (0.8) 

Ten 9 
(9.4) (7.7) 

42 22 
(36.2) (19.0) 

ache 
(100.0) 

123 
(100.0) 

ay 
(100.0) 

116 
(100.0) 
 



  

  

  

Low price advantage 

Delivery advantage 

High quality advantage 

Locational advantage 

-103 

081 

eido 

-101 

s.D. 

1.137 

2901 

1.249 

1.096 
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Table 6.6 

COMPETITION - FACTORS AFFECTING COMPETITIVE BEHAVIOUR 

NON-PARAMETRIC SPEARMAN 
ZERO ORDER CORRELATION COEFFICIENTS 
  

Own competitive 
advantages 

Low price 

Delivery advantage 

Quality advantage 

Locational advantage 

Perceived factors affecting competition 

Delivery Quality Location 

- 0.1193 
a 115 
sig. 003 

-6790 
n= 116 
sig. O01 
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delivery more easily than they can assure high 

quality 

Table 6.7 examines the relationship between competi- 

  

tive advantages. No significant correlation exists 

except that there is some trade-off between price advan- 

tages and high quality. As quality becomes more 

important price becomes less important though the 

coefficient is small. (Because high quality advantages 

were negatively correlated with locational advantage, a 

first order correlation was computed between quality and 

price controlling for location, this raised the correla- 

tion coefficient.) 

  

Table 6.7 

RELATIONSHIPS BETWSEN OWN ADVANTAGES 
  

Low Delivery High Location 
price quality 

Low price x insig. - .2197 insig. 
n= 115 
sig. .018 

Delivery as insig. insig. 

High quality eS - .2335 
n= 112 
gig. .013 

Location x 
  

Since quality and location correlated, we examined 
the trade-off between price and quality controlling for 
locational advantage. 

Low price - . 
dof. 44 sig 

2640 with high quality 
. .038 
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Before leaving “perceived competitive advantages" 

we turn to factors submitted by firms under "other", 

Table 6.8 is a frequency distribution of the results. 

  

Table 6.8 

SPECIAL FACTORS INCLUDED UNDER "PERCEIVED COMPETITIVE 
ADVANTAGES" 

  

Frequency 

1. Direct contact with customer 9 

ee Cosmetic appearance of finished a 
casting 

oe Specialist kmowledge/experience 4 

4. Flexibility 4 

5. Rapid estimating 2 

6. Long association 2 

As Specialised production 4 

Be Company service/after sales 5 

service 

os. Good transport rates 2 

10% Aggressive sales policy EL 

IL. Wide range of size and grade of iron 1 

  

Again we are surprised that so few firms suggested 

alternative factors. And again it would appear that the 

major variables were considered,



  

NITION OF THE CO ELITIVE GROUP 

   definition of the competitive 

group. A more provocative way of seeking an answer to 

this, it seemed to us, was not to ask the question: "on 

what basis do you differentiate yourselves competitively 

from other firms?" but does "the extent to which you 

compete with other firms depend upon whether they ...... 

(possess certain characteristics)?" 

We were interested here particularly in the tech- 

nical aspects which differentiated groups. Six general 

categories were chosen but region was included to dis- 

cover whether competition was generally contained within 

a region. 

Now although the question is an important dimension 

of competition the significance of the results is hard to 

analyse. This is because it is difficult to estimate 

the precise implication of these factors in defining com- 

petitive groups. 

Table 6.9 is a frequency distribution of the results. 

It can be seen from the table that "special equipment", 

"numbers off" /length of production run/, and "finishing 

processes" are skewed more towards "extremely important” 

than the other factors, although box size is important. 

Versatility, proof machining and region are less impor- 

tant (Table 6.10). 

Now these technical generic groupings are themselves 

variables. Thus the importance of any one defines a 

boundary at any point along that variable. This is to 

say that given that 31 respondents agreed that "special
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Table 6.9 

FACTORS AFFECTING THE BASIS OF COMPETITION 

  

Extremely Very Moderately Not very Unimportant n 
important important important important 

Special equipment 31 27 18 19 16 a1 
(27.9) (24.3) (16.2) (72) (14.4) (100.0) 

Box sizes 17 37 27 19 14 114 
(14.9) (32.5) (23.7) (16.7) (12.3) (100.0) 

Numbers off 23 30 22 19 . 14 108 
(21.3) (27.8) (20.4) (17.6) (13.0) (100.0) 

Versatility 13 30 26 Ly 21 107 
(12.1) (28.0) (24.3) (15.9) (19.6) (100.0) 

Region 8 L2 26 30 3h 107 
(755) Gl132) (24.3) (28.0) (29.0) (100.0) 

Finishing processes 22 24 32 15: 14 107 
(20.6) (22.4) (29.9) (14.0) (13.1) (100.0) 

Proof machining LL 102 5 7 29 50 
(4.9) (6.9) (10.8) (28.4) (49.0) (100.0)
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Special equipment 

Box sizes 

Numbers off 

Versatility 

Region 

Finishing processes 

Proof machining 

2.661 

2.791 

2.734 

3.046 

3.611 

2.778 

4.097 

S.E. 

133 

116 

abet 

ole7 

-118 

124 

vil3 

S.D. 

1.411 

1.239 

1.324 

Teger 

1.229 

1,292 

1.142 
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equipment" was very important in defining the basis of 

competition from which they competed with other firms, 

this does not imply that these 31 foundries had the same 

equipment or competed with each other, 

It is precisely for this reason that these factors 

only indicate the items which differentiate groups and 

in most cases (table 10) they are important. 

In analysing this question two other interrelated 

questions were considered. First (Table 6.11) did 

correlations between these factors imply a particular 

kind of foundry - jobbing or repetition? and second, did 

these items imply a particular kind of competitive 

behaviour within the competitive group? 

Although we will not dwell on this aspect, Table 6.11 

indicates that many of the factors were themselves inter- 

correlated. These were not correlated with a particular 

type of foundry (jobbing or repetition) neither did they 

significantly affect competition in any subgroup.
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Table 6.11 

ANALYSIS OF THE BASIS OF COMPETITION 

  

Special 
equipment 

Box size 

Numbers off 

Versatility 

Regional 

Finishing 
process 

Proof machining 

Special Box Size Numbers 
Equip. off 
ment 

x -4606 insig. 
n= 110 
sig. .001 

a » 3750 
n= 107 
sig. .001 

x 

Versatility 

insig. 

insig. 

insig. 

Regional 

insig. 

insig. 

Finishing 
Processes 

insig. 

insig. 

Proof 
Machining 

insig. 

n= 

sig. . 

ns 

sig. . 

insig. 

insig. 

insig. 

x 

2615 
101 

008 

4010 
99 

001 
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Additional factors volunteered in answer to this 

question are given in Table 6.12. 

  

Table 6.12 

ADDITIONAL FACTORS AFFECTING THE BASIS OF COMPETITION 

  

lee Craft foundry 

2. Metal grades/trade names 

3. Ability to change 

4. Competitors sales effort 

56 Qwn pattern shop and machining facilities 

P
P
P
 

P
e
 

Fe 

Ge Heat treatment 

  

Our results on the basis of competition begs more 

questions than it answers. Do differences form an 

effective barrier between groups and, if so, how impor- 

tant are these barriers in affecting possible 

competitive behaviour within each group? How much do 

these groups overlap? To what extent do these factors 

imply specialisation? What time dimension do these 

barriers imply?
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§ DISTRIBUTION OF 
19    

Table 6.13 is a frequency distribution of the number 

of direct competitors. The modal value is between 4 and 

10 firms and well over half the sample (65.5%) had 

between four and twenty competitors. Essentially, 

though, direct competition is amongst "the few". 

Allied to this question in an investigation of 

economies of scale is the relative size distribution of 

direct competitors. This is the relative size of firns 

competing for the bulk of the output of individual 

foundries. Table 6.14 shows that over 50% of firms in 

our sample were competing mainly with firms of the same 

size. The rest, in our sample, were competing with 

mainly larger firms. In our questionnaire we asked 

firms to define the size group they competed with if it 

was not the same. In general, if firms did compete with 

larger or smaller firms this indicated the size group 

either immediately above or below their cwn. This is to 

say, in our questionnaire, firms of size 26-50 employees 

competing with "larger" firms would normally indicate 

that these "larger" firms were employing 51-100 

employees.
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Table 6.13 

NUMBER OF FIRMS COMPETING DIRECTLY 

  

  

n % 

None 6.9 

to 5 14 16.1 

ALO 38 43.7 

11- 20 19 21.8 

21- 50 6 6.9 

51-100 2 263 

101-200 L deh, 

201 L el 

n = 87 (100) 

  

  

Table 6.14 

ARE COMPETITORS MAINLY OF THE SAME SIZE? 

  

  

  

ie ho n 

Yes 66 55.59 119 

No 53 44.5 

IF NOT, ARE THEY - 

is $ n 

Larger? 37 18.7 47 

Smaller? 10 Chad 

 



210 

  

Given that competition is amongst the few and 

although firms are price competitive, if we are going to 

make some statement about economies of scale reshaping 

the ironfounding industry it becomes vital to discover 

whether these firms are likely to reap excess profits. 

As we have seen, one crucial variable which we may 

accept as having important implications for small group 

competitors is the extent to which competition within 

that group is "threatened" by new entry competition. 

We have already distinguished between potential new entry 

and actual new entry but it is naponeen'e to consider one 

other form of new entry competition. This is the poten- 

tial for substitution of products made within the 

competitive group. Such a threat will be determined by 

the cost function of the potential (substitute product) 

new entrant. Clearly this will have important implica- 

tions for the upper most end of the demand curve facing 

all firms in the group. Also the extent to which the 

substitution is actual (given preferences are rational) 

will effect the shape and position of the demand curve. 

Thus we may safely assume that the demand curve will 

both move to the left and become more elastic for any 

single firm within the competitive group given actual 

substitute competition from outside, 

The idea of substitution is a more real considera- 

tion for the ironfounding industry simply because (a) 

Zas we shall see/ profits are not excessive, and (bd) fas 

N.E.D.0. points out733 the industry is threatened by
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technological change in the products produced by the 

custoner industries. 

When considering potential new entry it is important 

also to realise that these firms are already well 

established in other industries and not therefore a new 

venture coming into the industry at perhaps a small 

scale, 

Table 6.15 is a frequency distribution of the 

results obtained. Sixty per cent of firms did so com- 

pete and these competitive products are listed below. 

The significance of the threat of potential entry in an 

industry which is not growing is to place a constraint on 

the upper limit of price. We can imagine that as you go 

up the demand curve it becomes increasingly elastic 

insofar as a switch would be made to alternative products 

if castings were not forthcoming at a competitive price. 

These substitute products are listed in Table 6.17. 

There was some indication that vertically integrated 

foundries were more sensitive to such potential competi- 

tion than firms exclusively producing castings. However 

we would expect such firms to be more alive to possible 

future changes because of their more intimate connection 

with the final product. At the same time, at least 

fifty per cent of firms exclusively producing castings 

were "aware" of possible substitution. The results were 

not size dependent (Table 6.16).



  

  

Table 6.15 

COMPETITION WITH SUBSTITUTE PRODUCTS 

£5 % n 

Yes 76 60.3 126 

No Migs 50 39.7 

  

  

Table 6.16 

FIRMS PRODUCING PRODUCTS OTH#R THAN CASTINGS 

  

ben lee) i 7 m 

Under 25 6 (54.5)* 5 (45.5) da (15%2) 

26- 50 6 (40.0) 9 (60.0) 15 (e005) 

50- 100 9-3(50..0) 9 (50.0) 18 (24.7) 

101- 200 10 (66.7) 5 (33.3) 15 (20,5) 

201- 500 5 (55.6) 4 (44.4) § (12.3) 

501-1000 2 (50.0) 2 (50.0) 4 (5,5) 

1001+ 1 (100.0) - (0.0) dee ted) 
  

*Figures in brackets refer to percentages across. 

 



203 

  

STED IN REPLIES 

  

  

i. Fabrications 

2. Non-ferrous castings 

3. Steel castings 

4. Plastics 

5. Forgings 
  

In general, a useful analysis would involve a con- 

parison of the costs of production and the quality of 

products made by substitute techniques as compared with 

iron castings. However, given the range of products, 

such a task would be heavily time consuming and is 

certainly outside the scope of this thesis.
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ATION: THE TH 

  

EAT OF WONOPSONY 

  

  

In addition to the competitive variables already 

discussed, we wish to examine some further structural 

features of competition in this industry. This is fron 

the point of view of the customers of the firm. 

In so doing we examined four features of buyer con- 

centration. These were:- 

(1) the importance of the principal customer to the 

firn, 

(2) the dependence of that principal customer on 

the firn, 

(3) the number of customers, 

(4) the number of different markets operated in. 

Clearly this area of economics does not provide determinate 

solutions for different strengths of dependence. However, 

the following points can be made. 

ee Firms highly dependent on large buyers will sell 

at a cost to the buyer which is as low as poss- 

ible. This in the long run cannot be beiow 

average cost to the seller. 

es Where interdependence exists, sellers and 

buyers will both attempt profit maximisation. 

36 Situations (1) and (2) depend on the exclusive- 

ness of competition. 

4. Some indication of this exclusiveness from the 

seller side will be the alternative opportuni- 

ties of the firm, as compared with the 

alternative opportunities of the buyer firm.



5s Alternative opportunities are a dynamic con- 

sideration. For the firm some indication of 

his will be the comparative number of custo-— 

mers and markets the firm already operates in. 

We examined customer relationships on a four point 

scale. This is reproduced below (Figure 1). 

  

Figure 6.1 

THE IMPORTANCE OF THE FIRM TO THE CUSTOMER AND THE 
CUSTOMER TO THE FIRM 

  

1A. The importance of our 1B. The degree of 
largest customer. dependence of our largest 

customer on our firm for 
iron castings. 

The largest customer is our We are - 

sole outlet sole supplier 
(100% output) (100% purchases) 

major outlet major supplier 
(50-99% output) (50-99% purchases) 

medium outlet medium supplier 
(10-49% output) (10-49% purchases) 

minor outlet minor supplier 
(0-9% output) (0-9% purchases) 

  

Now levels of dependence and interdependence may 

take the form of specialisation or special advantages 

subsisting between two firms. In any case, under such 

conditions, frictions would exist in the market. 

The extent or the direction of the power conflict is 

not illustrated by this statistical relationship. 

THE RESULTS 

fable 6.18 indicates the dependence of the firm on 

its largest customer. The modal ranking is "medium
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outlet" but the mean lies somewhere between "major out- 

  

Equally (Table 6.19) there is a high degree of 

dependence of that largest customer on the firm supplying 

then. The modal ranking is "major supplier" and the 

mean lies between "major supplier" and "medium supplier". 

Because with firms which are tied there is a 

necessary relationship between the firm and the customer, 

Tables 6.21 and 6.22 isolate independent foundries from 

these tied foundries. 

It can be seen from these tables that the general 

results do not alter much. 

Table 6.20 indicates that there is a relationship 

between the importance of the largest customer and the 

dependence of the largest customer on that firm though 

this relationship is not strong. However, this measure 

only examines the degree of similarity between the rank- 

ings of the replies. Simple examination of the table 

indicates that customers are on average more dependent on 

the firm than the firm is on then. 

Now, as we have said, the effect this will have on 

pricing will depend upon the alternative opportunities of 

both the customers and the suppliers. Before drawing 

any conclusions on this point we may further examine the 

degree of dependence of the firm by examining the number 

of customers supplied on average and the number of markets 

operated in. Naturally, theory gives us no indication of 

exactly what to expect, but if both were very small then 

the degree of dependence would be larger than if the



  

fable 6.18 
   

  

  

  

  

  

INDENCE OF F Sf CUSTOMER 

n 

(a) Sole outlet 2 

(b) Major outlet 23 

(c) Medium outlet 40 

(d) Minor outlet 6 

Total 71 

Table 6.19 

DEPENDENCE OF THIS LARGEST CUSTOMER ON FIRM 

n 

(a) Sole supplier 8 

(b) Major supplier 36 

(c) Medium supplier 21 

(ad) Minor supplier 4 

Total 69 
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r 

All firms +3348 

Independents only +3369 

Jobbing foundries 24349 

Repetition foundries -2681 

38 

20 

i7 

sig. 

.005 

012 

028 

2149 
  

  

Table 6.21 

THE DEPENDENCE OF THE FIRM ON ITS LARGEST CUSTOMER FOR 
INDEPENDENT AND TIED FOUNDRIES 
  

  

Largest customer is - Independent Tied 

Sole outlet - 2 
(0.0) (6.2) 

Major outlet bik 12 
(28.2) (37-5) 

fedium outlet 23 ay 
(59.0) (53.2) 

Minor outlet 5 al 
(12.8) (3.1) 

Total 39) 32 
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1 THE FIRM FOR 

  

  

Independent Tied 

Sole supplier 5 3 : 
(13.2) (9.7) 

Major supplier 18 18 
(47.4) (58.1) 

Medium supplier 12 9 
(31.6) (29.0) 

Minor supplier 3 ay 
(7.9) (3.2) 

  

Total 38 oa 
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reverse was the case. 

The average number of customers was 142 and the aver- 

age number of markets operated in was 4. Hence although 

this evidence is not conclusive, it would indicate that 

the degree of dependence of the firm is not that great, 

although further information is required on the importance 

in terms of output of these other customers. 

In order to discover whether the dependence of the 

firm and the interdependence of the firm and the 

customer had any significant effect on competition, we 

examined correlations between these customer aspects and 

our competitive variables discussed earlier. 

The results overall were not significant. On dis- 

aggregation, however, the following tendencies were 

suggested between the importance of the largest customer 

on the firm and our competitive variables. For jobbing 

foundries only, price competition was significantly less 

important (correlation -.39 n = 21) but the correlation 

coefficient was not strong. For repetition foundries 

only, location as a competitive factor was important the 

greater the degree of dependence on this largest 

customer (correlation coefficient -.48 n= 17). And 

for all foundries, and on disaggregation, there was a 

positive correlation between specialised equipment as the 

basis of competition and the importance of the largest 

customer (correlation: all foundries .3236 n = 68; 

independents .4749 n = 363; - repetition .48 n = 17; 

jobbers .46 a 19). This last result is probably the 

most important. It suggests that there is a degree of
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specialisation in the industry. However, despite this 

specialisation, in the absence of further correlations 

  

firms are generally still as competitive as we described 

before. There was no significant relationship, for 

example, between dependence and the number of 

competitors. 

Having described competition overall, we will con- 

sider two other issues before concluding this chapter. 

The first is differences due to disaggregation and the 

second the effect of size of firm on our competitive 

variables. 

1. ON DISAGGREGATION 

We will recall that foundries could be subdivided on 

the following criteria. On an economic criterion - 

whether they were independent or tied, and on a techno- 

logical criterion - whether they were involved in jobbing 

or repetition work. 

  

(a) @ISD AND INDEPENDENT FOUNDRISS 

As we will recall there was a tendency for tied 

foundries to feel the impact of potential competition 

(correlation coefficient -.3638 n=126). Besides 

this one statistically significant result, tied and 

independent foundries were statistically identical, 

on our competitive variables. Furthermore, as we 

indicated earlier, the importance to the firm of its 

principal customer and the dependence of that prin- 

cipal customer on the firm were logically related to 

the tied foundry. Hence positive correlations were



  

(principal customer correla- 

tion coefficient .3361 n = 64, and dependence of 

customer correlation coefficient .5476 n = 38). 

However, as we noted from the tables on this issue, 

the mean value for both lay between major and 

medium supplier/outlet. 

(b) JOBBING AND REPETITION FOUNDRIES 

No differences were found on disaggregation on 

competitive variables. Three statistical tests 

were undertaken: non-parametric (Spearman) correla- 

tion coefficients, a t-test and an F-test. ‘ALL 

were consistent. 

SIZE 

Our interest in the size of the firm is two-fold. 

First our study of economies of scale uses the cross- 

sectional approach; thus in our later analyses, when we 

consider economies more closely, we are interested in 

whether the circumstances facing firms of different sizes 

are the same. Second, our hypothesis, illustrated by 

the survivor technique, may be interpreted by differences 

which might exist due to differences in the size of firm 

and competition alone.* 

(a) THE RESULTS 

Two tests were conducted. One, using the tech- 

nique of simple correlation, the other an F-test. 

No significant results were found using the F-test, 

  

*For example, small firms might be more competitive 
than larger firms.
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size plotted on a seven point scale. However, 

son atistically significant correlation o a 

coefficients were observed. Particularly these 

were the following. Quality advantages were more 

important for larger firms (quality advantage with 

size, correlation coefficient -.2304 n = 117). 

And larger firms tended to compete with a larger 

number of foundries (correlation coefficient .2285 

ny = 63). However, in both cases, the correlation 

coefficient is very small indeed. 

SUMMARY 

On disaggregation and in comparison with size few 

statistically significant results were obtained. These 

were marginal. It is important, however, to raise one 

issue due to the lack of any relationship with size. 

This is that because no relationship was found between 

the number of customers, the number of markets operated 

in and the firms relationship with its customers and the 

customer relationship to the firm, then there is no 

proportional relationship with size. But in absolute 

terms the importance of any individual customer or market 

is necessarily greater for the larger firms.
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CONCLUSIONS 

Table 6.23 is a good summary table of the results 

34 conducted discussed in this chapter. A factor analysis 

on aie competitive variables considered, illustrates that 

nearly all the variance of the individual factors can be 

accounted for by factors other than price. However, 

price competition is very important, hence we may safely 

assume that firms have little or no control over price but 

compete on other variables. In more detail our results 

were as follows:- 

Le Firms perceive competition to be based equally 

on price, delivery, and quality. 

2. Firms are not very flexible over the prices they 

charge but compete more importantly on delivery. 

However, there is a high correlation between 

the degree to which delivery is important and 

the comparative advantages of firms to delivery 

competition, Which suggests that inefficien- 

cies or differences in delivery are not great. 

Se The degree to which firms are unable to meet 

quality demands is much greater and this may be 

a significant factor affecting the demand to 

individual firms. To some extent there is a 

trade-off between quality advantages and the 

importance of price as an advantage. And in 

addition there was some indication that quality 

advantages were positively related to the size 

of the firm.
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Table 6.23 

FACTOR ANALYSIS OF COMPETITION: VARIMAX ROTATED FACTOR MATRIX 

  

Factor 1 

Competition from 
substitutes 0.21371 

Price competition 0.10134 

Delivery competition 0.84119 

Quality competition 0.35104 

Local competition -0.13103 

Low price advantage 0.25333 

Delivery advantage 0.89286 

High quality 0.01485 

Locational 0.09122 

Special equipment 0.08784 

Box size 0.06058 

Numbers off 0.15258 

Factor 2 

0.01755 

-0.12874 

-0.04578 

0.08720 

0.69749 

0.04255 

-0.18735 

-0.06785 

1.11455 

0.26229 

0.20816 

0.05162 

Factor 3 Factor 4 Factor 5 Factor 6 

0.03743 

-0.04381 

0.20348 

-0.00006 

0.00040 

0.06596 

-0.20209 

0.04557 

0.14988 

0.53004 

0.44720 

0.24587 

0.06707 

-0.14211 

0.24982 

0.72561 

-0.00043 

-0.23924 

0.08269 

0.82952 

-0.02469 

~0.01216 

0.04320 

-0.09022 

0.54501 

0.06402 

0.28774 

0.02292 

0.18872 

0.36241 

-0.0119 

-0. 3085 

-0.01454 

0.31306 

0.26133 

-0.04765 

-0.08708 

-0.17876 

0.04543 

0.19021 

0.06925 

0.01660 

0.08502 

-0.03027 

0.19469 

0.31314 

0.63383 

0.84026 

Factor 7 

0.25115 

0.87957 

-0,16938 

0.01380 

-0.06568 

-0.14056 

0.01145 

0.12105 

0,04202 

0.24424 

0.03917 

0.06892 
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13. 

14. 

15. 

16. 

aie 

18. 

19. 

Versatility 

Regional 

Finishing processes 

Proof machining 

Number directly 
compete 

Competition between 
same size 

Proportion castings 
of sales 

Factor 1 

0.22477 

-0.18356 

-0.04119 

-0.25252 

0.01298 

-0.06947 

-0.07789 

Factor 2 

-0.06755 

0.33192 

-0.03804 

0.20584 

0.02689 

0.28539 

0,02654 

Factor 3 

0.51267 

0.43582 

0.60979 

0.04849 

0.53256 

-0.01494 

-0.15800 

Factor 4 

0.21153 

~0.23150 

0.28236 

0. 30066 

0.02542 

0.01596 

0.00206 

Factor 5 

-0. 30048 

0.11326 

-0.06826 

0.13412 

0.12025 

-0.07469 

0.69934 

Factor 6 

0.59336 

0.05919 

0.33014 

0.61235 

-0.09646 

-0.01259 

0.10986 

Factor 7 

-0.08718 

0.21340 

0.32039 

0.29630 

0.14343 

0.16238 

-0.19509 
  

17, 16 

H
a
n
n
u
 

perceived competition 
own advantages 
the common bases of competition 
number of competitors and the comparative size of competitors 
proportion of sales accounted for by castings. 
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Factor Eigenvalue % of variance Cumulative % 

a5 4.00992 32.3 32.3 

2 2.54890 20.5 52.8 

3 1.83879 14.8 67.7 

4 1.47018 11.8 79.5 

iD 1.04994 8.5 88.0 

6 1.78015 6.3 94.2 

if 0.71465 5.8 100.0 
  

PRINCIPAL VARIABLES ISOLATED: 

Factor 1 reliable delivery competition/delivery advantage 
locational competition/locational advantage 
special equipment/versatility/finishing processes (neg.) number of competitors 
quality competition/high quality advantage 
competition from substitutes/proportion castings of sales 
box size/numbers off/versatility/proof machining 
price competition, N
A
N
S
W
N



8. 

10. 

il. 

12. 

no
 

ie}
 

@ 

Firms do not compete effectively on price 

  

that it is given. 

Any excess profits which might be gained within 

competing groups is likely to be offset by 

potential new entry. 

The importance of other competitive variables 

considered tends to rule out the likelihood of 

collusion, 

Points five and six tend to offset the importance 

otherwise of firms competing in small groups. 

Location is an important factor affecting a 

minority of firms in our sample. 

The degree of importance of the bases of competi- 

tion separating competing groups tends to be a 

technological variable and the extent to which 

this divides competing groups uniquely from each 

other is a capital cost consideration outside 

the scope of the present research. 

The degree of dependence of the firm on its 

largest customer is not insignificant, but 

bilateral agreements are more likely. Such 

dependence does (marginally) suggest 

specialisation. 

The number of customers and markets operated in 

is (on average) large and unrelated to size, 

which would suggest that dependence is not an 

overwhelmingly important factor. 

Firms on average compete with other firms of 

similar size. Those which do not tend to
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compete with firms in the next size grouping. 

A separate test was conducted for those firms 

which were competing with firms of differing 

size, on our competitive variables, and no 

significant results were indicated. 

IMPLICATIONS Of TH2 ABOVE CONCLUSIONS FOR ECONOMIES OF 

  

SL RY SCALS RsSTRUCTURING THE INDUS! 

1. 

3. 

Our analysis of competition suggests that firms 

within competing groups are independently price com- 

petitive, competing also on other factors. That 

the demand curve facing the individual firm is 

unlikely to be highly inelastic, on the contrary 

probably fairly elastic. 

These conclusions have implications for cost condi- 

tions within each competitive group. Particularly, 

(1) that firms would seek to minimise long run 

costs; (2) that the likelihood of an across the 

board adjustment to minimum efficient scale tends to 

be ruled out by the technological factors which dif- 

ferentiate competing subgroups, together with the 

size distribution of firms within these subgroups. 

The protection afforded to the firms through loca- 

tion, in terms of (a) competing with other firms, 

and (b) determining their optimum size is not impor- 

tant. Few firms had an advantage due to location. 

The extent to which these competitive groups are 

exclusive product subgroups has not been determined.
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portant is the optimum size for 

  

What then 

ere these differ, in terms of our     @ pro 

initial hypothesis - survivorship influenced by the pre- 

sence of scale economies - the extent to which 

inefficient scales are shared. However, that competi- 

tion is at least, in part, size specific, suggests that 

though within groups scale is important, across size as 

a broad dimension, scale is not.
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CHAPTER 7 

ECONOMIES OF SCALE AND EFFICIENCY IN IRONFOUNDING 

SYNOPSIS: In this chapter we discuss possibilities for 

measuring economies of scale in ironfounding. Because 

of the special difficulties involved, we decide to measure 

the relationship between efficiency and size. Three 

direct indices are considered: profitability, the Downie 

index and the Farrel test. In addition, three suppor- 

tive indices are considered: the age of assets, 

contractual mix, and perceived advantages and disadvan- 

tages of competing with firms of differing size. 

Finally, we examine one scale dimension: the length of 

the production run. 

economies of scale. Economies of scale refers to the 

long-run costs of the firm (plant). In theory it 

applies to an homogenous product. And the long-run 

average cost curve is the "envelope" curve of the short- 

run cost curves to the firm (plant). Some variables 

are measurable, but in an estimation of the theoretical 

concept of economies of scale, we come across fantastic 

difficulties. Speight? observes "that there are almost 

insuperable problems in the way of any attempt to con- 

struct a set of real life cost curves which correspond
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exactly to those we find in our text." 

Ideally, empirical evidence on economies of scale 

should be obtained by observing the variations in costs 

associated with different scales of plant or firm, with 

all other influences held constant. 

Two methods of study can generally be distinguished. 

One is the engineering approach, the other the statistical 

approach, The basic differences between these approaches 

is that the first may be described as essentially ex ante 

in nature, the latter ex post. Mixtures of the two have 

been used. For example, data based on engineering 

studies, combined with other data, is the preferred app- 

3 and Pratten.* The latter roach used notably by Bain 

estimated minimum efficient scale from engineers, 

accountants and managers estimates. 

TH ENGINEERING APPROACH 

In the engineering approach each element of the pro- 

duction process is studied to discover the relation 

between inputs and outputs at different scales for that 

process, These relations are combined to give the 

overall input-output relations. Prices are introduced to 

transform these relations into cost-output relationships. 

One notable study, using this approach, is that by 

Chenery? on pipeline transportation. The approach is 

attractive because hypothetical plants of different sizes 

ean be simulated and their costs compared. Its main 

advantage is that many variables can be held constant, 

CeBey quality and type of output, quality of factors of 

production, location, etc. Thus the approach tends to
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embody the assumptions underlying the theory. 

  

sually collected on the costs of individual 

  

units of industrial equipment, initial investment in 

plant and equipment and operating costs. 

The approach has, however, several shortcomings. 

It seems that economies of scale for plant is more sus- 

ceptible to study through the engineering approach, and 

this in itself is limiting. The approach is also limited 

by the engineering data available. Usually data on pre- 

sently utilised productive processes is used, when this is 

extended to larger scale these observations may be inapp- 

ropriate. As Pratten® points out, scale observations 

above those actually existing may imply new technology 

contradicting the assumption of constant technology. 

Also the approach shows ideal rather than actual relations 

of size and cost; this may not be what we want,” 

Furthermore, because in practice the technique involves 

data sources of usually newly constructed plants of diverse 

sizes for which much work may already have been done by 

the firm for its own internal decision making, in a stag- 

nant industry few firms will have thought of building new 

plants and hence above the unit cost consequences of 

alternative size dimensions. 

Further difficulties arise because the pricing of 

factors in the engineering estimates would necessarily be 

determined by short run market conditions in the factor 

markets. And these factors are assumed to be in per- 

fectly elastic supply. Other problems arise on a 

practical level. The number of observations generated



is usually small. There are high costs in obtaining 

complex estimates. Further, the estimates may lack 

rigour, especially with conditions such as Haldi and 

Whitcomb's® "stochastic increasing returns." Here 

random variations may be a factor in reducing costs in 

larger organisations. The example they give is the 

stock of spare parts for machinery. Stock of particular 

parts will be lower in large organisations because the 

variance of the number of breakdowns will not increase in 

proportion to the size of the firm. Also, Walters” 

main objection is that engineering data, like cost account- 

ing data, relates to processes. One of the difficulties 

in translating such results into cost functions is that 

processes and the cost of processes may interact with one 

another and may not be additively separable. 

Lastly, engineering estimates relate to technical 

economies of scale and as such management and the cost of 

management is ignored. 

THE STATISTICAL APPROACH 

The statistical approach usually concerns itself 

with either the production function or the cost function. 

The cost function describes cost as determined by the 

level of output and the prices of inputs when the firm 

uses the most efficient technique. The cost function 

reflects not only technological conditions of production 

but also competitive conditions in factor markets. 

Costs of the firm are defined as those payments 

which will induce factors of production to stay in 

10 
employment. The appropriate definition of cost ina
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   long run competitive situation is that it is identical 

with revenue. Average long run cost then equals price. 

In a monopolistic situation, total costs will not equal 

rice because some factors will be earning rents. Most 

studies exclude profits, ++ thus probably underestimating 

costs. 

The main problem with statistical cost analysis is 

keeping the experimental data uncontaminated by the in- 

fluence of factors extraneous to the relationship required. 

We really have two possibilities. First, to use time 

series data, whereby the average cost of a larger output 

is compared with a smaller output produced by the same 

firn. Then two problems arise. We cannot easily make 

the assumption of constant technology, neither given imper- 

fect competition can we say more than that the result is 

true for that firm. Further, there is the problem of the 

firm being subject to exogenous shocks during the period 

of measurement. The second possibility is to investigate 

the long run average cost curve from cross-sectional data. 

Many problems arise and we shall consider these in turn. 

If we consider estimating the theoretical long run 

average cost curve from a cross-section of competitive 

firms, we must note a most damaging criticism by 

Friedman. +2 He says the average cost curve will be the 

same for all firms and independent of the output of the 

industry. All firms in the industry will then show the 

same output and average cost. Any differences would be 

mistakes and appropriately valued by the market. Dif- 

ferences due to specialised factors of production would



  

again, when valued by the capital market and by accoun- 

tants, still show the same average cost for each firm. 

The answer to this is that in an imperfect world we can 

expect two things. First, size may be determined by 

local demand, Second, product differentiation will 

allow firms of different size to exist side by side. 

The second point Friedman makes is that total costs 

should be equal to total receipts. Cross-section 

results would then show apparently constant returns. 

Again, in a less than perfectly competitive world, average 

costs would differ between firms. Such differences 

reflecting variations in prices charged by different 

firms and economies of scale. 

The theory of cost curves assumes that in costs we 

include only those payments necessary to secure the fac- 

tor services required. It would seem illogical then to 

include all: profits and rents in costs. 

Other difficulties!4 with cross-sectional data 

relate to the variability of conditions between firms of 

different size. These include the age of assets, the 

quality of management, differing payments to factors of 

production, external economies and diseconomies of scale, 

and so on. Thus, for example, if we should find that 

there exists some kind of L shaped curve, does this imply 

economies or simply that successful more efficient firms 

4 tf the grow faster? Penrose puts this more simply.? 

cost is cheaper in a larger firm than in a smaller firm, 

and size is the only variable, then economies of size are 

present, though not necessarily economies of scale, for



240 

the lower cost of the additional output may be due only 

to the size of the firm that undertook it and not the 

scale at which the output itself is produced. Any solu- 

tion to these problems would appear to rest upon careful 

interpretation supported by other data. 

Another criticism is known as the regression fallacy. 

It is assumed that the output produced by each firm is a 

random variable and the variation of output about the 

mean value is not controlled by the firm. When firms are 

classified by output the largest firms are likely not to 

be producing at an abnormally high level on average, and 

the converse is true for small firms. This, as smith? 

points out, means that the statistical approach generally 

assumes that each cost-size observation used represents 4 

point on the long run cost curve, that is that every out- 

put studied is the optimal output for that plant or firm. 

Lastly, Steingi?® surveys the factors influencing 

the relative position of large and small firms besides 

the existence of economies of scale which will be reflected 

in the data. These really boil down to the fact that the 

combined effect of large scale economies, imperfect com- 

petition and oligopoly will be seen in the proportion of 

total costs to sales. Large scale economies will reduce 

costs, oligopolistic elements will increase price, and 

imperfections in the market will reduce prices and 

increase costs for bigger firms as compared with smaller 

firms. 

Yet another problem is the diversity of output of 

individual firms. Only if it can be assumed that there



241 

is similarity of product mix between firms can this diffi- 

17 culty be partially overcome. Johnston” ’ observes that 

this is not so much a statistical problem as a lack of 

theory: 

"The real world preponderance of multiproduct as 

against single-product firms is probably the 

inverse of the space their respective analyses 

occupy in economic theory. The theorist, in 

this context, is like a zoologist, whose task is 

to study the octopus. He reacts to the complexity 

of the beast by defining the octopus with only a 

single tentacle and proceeding to study that hypo- 

thetical creature very thoroughly, but unfortunately 

the real octopus with many tentacles may behave very 

differently from an imaginary octopus with only 

one." 

From this brief review it would seem unlikely that a true 

long run average cost curve could be measured. However, 

different methods can be used to estimate the curve, and 

at best using the statistical approach, a "shopping list" 

type of analysis might allow for many of the confounding 

effects. Such an analysis, therefore, at least in part, 

depends upon the judgment of the researcher. 

Two other approaches should be mentioned. One is 

the survivor technique; this has already been described 

in detail in Chapter 2. The other is concerned with 

asking managers what they think their long run cost curve 

looks like. ‘The approach has the obvious advantage of 

saving time and money, but the main problem with the
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roach is first related to the businessman's understand- 

  

,» and second, of his having the 

knowledge to answer the question. It is, however, 

useful insofar as it indicates the expectations of 

businessmen which has some relevance to growth theory. 

In summary each technique has its advantages and 

disadvantages. Qur concern is with the effect of econo- 

mies of scale in practice and thus comparative cost 

analysis is the most amenable technique and it is to this 

we now turn. 28 

EFFICIENCY 

In Chapter 3 we examined the concept of efficiency 

and noted that the concept could be defined in at least 

three ways: technical efficiency, allocative efficiency 

and scale efficiency. Scale efficiency is thus but one 

of a number of efficiency criteria and, as we have seen, 

+o measure the scale curve we must assume that firms have 

adjusted to the other criteria. 

Now it is possible to finesse the problem of measur- 

ing economies of scale by measuring overall efficiency. 

This is particularly the case when we are interested in 

economies of scale in practice.!? 

In measuring the efficiency of a cross-section of 

firms we are interested in the relative efficiency of 

firms of varying size. Similar problems of comparab- 

ility arise and if we find that larger firms are more 

“efficient” we cannot conclude that this is due to econo- 

mies of scale, without other evidence. All we can say 

is that it is simply size of firm which is important.
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And the size of firms which exist in the industry at that 

moment (or moments of measurement in time). 

On the other hand, if we find no difference in the 

relative efficiency of large and small firms we may con- 

clude that economies of scale in practice are not 

important at the time of measurement. 4nd this may be 

because firms of differing size are not exploiting scale 

advantages open to them in principle, or that they are 

inefficient on other criteria, or that imperfections in 

the market are sufficient to outweigh relative cost 

disadvantages. 

SUMMARY 

Thus economies of scale as we have described the con- 

cept implies a number of assumptions, especially that of 

minimising costs. 

An example, Leibenstein@° puts X-efficiency this way: 

"There is an important type of distortion that 

cannot easily be handled by existing micro-economic 

theory. This has to do with the allocation of 

managers. It is conceivable that in practice a 

situation would arise in which managers are 

exceedingly poor, that is, others are available who 

do not obtain management posts, and would be very 

much superior. Managers determine not only their 

own productivity but the productivity of all 

co-operating units in the organisation. It is 

therefore possible that the actual loss due to such 

a misallocation might be large. But the theory 

does not allow us to examine this matter because
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firms are presumed to exist as entities that make 

optimal input decisions, apart from the decisions 

of its managers. This is obviously a contradic- 

tion and therefore cannot be handled." 

Thus measures of actual cost of output of firms will also 

reflect managerial efficiency as well as economies of 

scale, Measures which examine the difference between 

revenue and costs will also reflect, apart from market 

conditions and input decisions, the discretionary goals 

of the firm.°? 
EFFICIENCY MEASURES CONSIDERED 

Three direct measures of overall efficiency are con- 

sidered and three other supportive measures. The direct 

measures - profitability, the Downie index, and the Farrel 

index, are derived from financial data and before we con- 

sider these measures of efficiency we shall examine the 

definition and distribution of our financial variables. 

FINANCIAL VARIABLES 

There are a number of possible definitions of our 

main financial indices and the calculation of these will 

be considered here. 

All reported sales were included. 

Profit 

Reported pre-tax profit was adjusted. Interest on 

loans and non-recurring expenses were added back. 

Income from investment and non-recurring income were sub- 

tracted. This was to increase comparability between 

foundries and to exclude unusual expenses or income



incurring in any one year. 

DIRECT LULE     

  

One particular problem with profit measurement is the 

distribution of directors emoluments. The problem is 

that these may be excessive when companies are profitable 

in order to minimise taxes. Alexander?? suggests an 

adjustment based on a comparison with loss making com- 

panies. The rationale is that loss making companies do 

not need to overpay their directors because there is no 

financial gain; such companies do not pay taxes. 

The formula suggested is: 

EC = ocp - 98% . ap, 

Where: EC = excess compensation. 

OCp,L are reported compensation for profit 
making and loss making companies 
respectively. 

Ap,L are the assets of profit making and 
loss making companies respectively. 

The amount "EC" should be added back to profits. 

We did not follow this adjustment because: 

(a) It is not at all clear that loss making com- 

panies will correctly compensate their directors, 

especially when the directors are owner-managers 

(which is often the case with small foundries). 

In this case it might be expected that the excess 

compensation, calculated in this way, might under- 

estimate the directors compensation, especially in 

the short run. 

(b) There were computational difficulties involved. 

Particularly, we did not have the level of directors
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compensation available to us for all companies. 

One short hand check was made. This was to add 

back all directors remuneration for all firms. 

The effect of this will be discussed later. 

  

CAPITAL EMPLOYED 

A number of different definitions of capital 

employed are possible. These include total assets, net 

assets and net worth, We used net assets.°3 This was 

calculated as the book value of assets less current liab- 

ilities. The book value of assets was adjusted to 

exclude investments falling outside the principal activi- 

ties of the company. 

SIZE 
  

The different possible measures of size have been 

considered in Chapter 5. Two measures were used here - 

net assets and employees. Others are possible such as 

total assets or sales.°4 

TIME PERIOD 

All Company accounts which covered just one year 

were included. Because there is overlap between years 

due to differing year end dates, all accounts falling 

within the year Ist April to 3lst March were included. 

In practice most year end dates fell either at the end of 

December or March. 

DEPENDENT COMPANIES 

Fifty-three firms in our sample were dependent com- 

panies. The principal activity of these companies was 

iron castings usually producing (at least in part) for the 

group. There are special problems with dependent
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companies which makes their accounts incomparable with 

independent companies. However, these companies have 

been included for the sake of comparison and completeness. 

The problems are (a) that transfer pricing will not 

usually reflect market price, (b) cost allocation will 

affect the level of profit, (c) subvention payments will 

be treated differently between different companies. 

Subvention payments may be long or short-term loans (or 

both). We decided to treat subvention payments as cur- 

rent liabilities and current assets, and calculated net 

assets in a similar way to the calculation of net assets 

for the independent companies in our sample. 

THE TOTAL SAMPLE 

  

All companies were considered irrespective of whether 

they were making losses during the period, or not. Suf- 

fering losses is a dimension of efficiency and the risk of 

losses forms an important dimension of the expectations of 

the entrepreneur.
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Table 7.1 

DISTRIBUTION OF MAIN FINANCIAL VARIABLES - 1970 

  

Variable 

Sales £'000 

Employees 

Net assets 
£'000 

Net assets + 
overdrafts 
£'000 

Profit/ 
net assets 

Profit + 
emoluments/ 
net assets 

Profit/ 
net assets + 
overdraft 

Profit/ 
total assets 

144.32 

48 

63.41 

66.86 

10.2 

24.8 

10.4 

6.8 

Jobbers 

5.D. 

94.79 

23 

52.52 

54.68 

15.7 

19.5 

14.3 

9.4 

Min. 

46.83 

ails) 

7.92 

8.918 

-44.1 

-36.6 

-29.4 

-20.4 

470.53 

122 

304.1 

304.1 

399 

88.7 

39.9 

26.9 

477.20 

118 

idea, 

190.66 

13.6 

34.6 

19.1 

11.3 

Repetition 

See Min. 

478.83 59.11 

109 24 

212.56 2.537 

206.31 3.090 

15.0: -18.3 

27.0 - 1.2 

17.0 - 4.6 

9.3 = 308 

Independents 

5D Min. 

346.21 46.834 

68 15 

142.499 3.090 

148.872 3.090 

17.0 44.1 

23.2 -36.6 

15.9 -29.4 

9.6 -20.4 

Max. 

1840 

390 

882.03 

882.034 

42.1 

129.3 

61.0 

33.8 

x 

1010.39 

181 

352.11 

412.73 

27.5 

39.3 

14.0 

8.4 

Dependents 

SDs Min. 

1804.9 23.078 

382 30 

617.1 3.355 

714.97 16.731 

LOD: ~-259.3 

118.4 255.1 

41.2 -168.9 

18.0 - 87.2 

Max. 

8635.34 

270 

3430 

3746.8 

533.3 

586.4 

140.1 

44.6 
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ISLRISUTION OF MA 

  

   
Tavie 7.1 tion of our main finan- 

  

cial variables - sales, assets, employees, and 

profitability. The following points may be made: 

(a) Dependent foundries were on average larger than 

independent foundries. 

(b) dobbers were on average smaller than all other 

firms in the sample. 

(c) Rate of return for dependent firms is higher, 

more variable and includes extreme observations, 

For this reason dependent foundries have been exclu- 

ded from our direct efficiency measures. 

(a) When directors emoluments are added back to 

profits, the profitability calculation becomes 

"unrealistic". For this reason it was decided to 

exclude calculations involving directors emoluments. 

EFFICIENCY MEASURZS 

Profitability 

The simplest measure of performance is profit. 

Steckler? delineates the problem with this measure: 

"While the profitability-size relationship has fre- 

quently been analysed, the hypotheses of these 

investigations have been quite varied, thus creating 

some confusion. The size distribution of profit 

ratios have generally been used, but some of the 

studies attempted to determine the relative 

efficiency of firms of various sizes (i.e. the 

absence or presence of economies of scale), while 

others tested the relative ability of firms to



250 

expand through retained earnings. Still other 

studies have utilised profit ratios as a measure 

of monopoly power, and there have even been investi- 

gations where no hypothesis was advanced, but where 

results are nevertheless presented." 

And Eatwe11:6 

"The majority of empirical studies have ..... utili- 

sed the profit ratio as a measure of corporate 

efficiency. It is difficult to develop any ratio- 

nale for the utilisation of the profit ratio asa 

measure of efficiency, other than its ready 

availability. The size distribution of the profit 

ratio would seem to have little relevance, in either 

a theoretical or a practical framework, to the com- 

plex problem of the long run costs associated with 

size of firms." 

And Stigler: 2! 

"The comparisons of both actual costs and rates of 

return are strongly influenced by the valuations 

which are put on productive services, so that an 

enterprise which over or under-values important 

productive services, will under or overstate its 

efficiency. Historical cost valuations of 

resources, which are most commonly available, are 

in principle irrelevant under changed conditions. 

Valuations based on expected earnings yield no 

information on the efficiency of an enterprise - in 

the limiting case where all resources are so valued, 

all firms would be of equal efficiency judged by
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either average costs or rates of return." 

  

» Can be said in favour of using the 

ure rate of return? 

(a) In a near competitive.world,@? profit maximising 

firms may at any point in time be above or below the 

optimun, These firms would be expected to have a 

lower rate of return than firms of optimum size. 

(bo) In the real world it is the means by which 

businessmen seek to examine their own relative 

efficiency,-? if not for their own firm, over time, 

between similar firms. 

(c) Ina dynamic sense, it is an indication to 

businessmen of "profitable" opportunities. A criti- 

cal assumption economic theory makes in describing 

competition is that of the "knowledge" of buyers and 

sellers. Such knowledge depends on indicators which 

are available. Profitability is one. 

(d) It is an inducement to firms which seek to 

"increase" their "profitability" and also the source 

of such opportunities. 

(e) In practice it is a measure of the relative suc- 

cess of firms of differing size to operate those 

firms and as such defines their present ability to 

stay in business and persist in business by replacing 

plant when it is required. Changing relative levels 

of profitability may induce owners in the longer term 

to withdraw from the industry. Because the measure 

includes an "entrepreneurial" element, it can be said 

to be true for those firms with those entrepreneurs



assuming their ability to remain constant through 

time. 

(£) It follows from (e) above, that there are two 

other important aspects to profitability as a compa- 

rison of the relative efficiency of firms as 

understood by businessmen. A snapshot picture alone 

is insufficient. Opportunities will be reflected 

both in the variability of profitability and the 

inter temporal persistency of profitability of firms. 

SUMMARY 

Economic efficiency can, as we have seen, be defined 

only within narrow limits. It involves assumptions about 

the behaviour of the intending entrepreneur and the know- 

ledge of the entrepreneur relative to the intentions and 

knowledge of all other entrepreneurs. Profitability is 

often used as a measure of the "efficiency" of firms and 

it is difficult to justify theoretically - but it isa 

measure of efficiency available and therefore exists as 

part of our body of knowledge from which decisions can be, 

and are being made. 

PAST RESEARCH ON THE PROFITABILITY-SIZE RELATIONSHIP2° 

We will not discuss the differing methodologies of 

previous researchers but we will confine our attention to 

the overall results of these investigations. 

Methodological problems include the definition of vari- 

ables used, the effect of revaluations, = the treatment of 

directors compensation, and the exclusion of loss-making 

companies, 

There is a broad literature on the profitability- 

Wr, size hypothesis. We do not intend to provide a critique
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of this. We note that: 

ae Per £ ee 2 
(a) Many studies have observed no relationship.? 

(b) Some studies have noted a negative relation- 

ship.73 

(c) Others a positive relationship. 34 

(d) And that a negative correlation, it has been 

argued, is the result of increasing capital inten- 

35 +,36 sity with size, or the period of measuremen 

(e) On disaggregated data relating to individual 

industries no systematic relationship has been 

founa, 27 However, the importance of disaggregation 

38 is noted statistically, and is expected theoreti- 

39 economies of cally because of monopoly power, 

scale, demand conditions, etc. 

(£) “The variability of intra-group profitability 

has been shown to be inversely related to size‘? 

(g) And inter-temporal variability of profitability 

has also been shown to be inversely related to size.*? 

PROFITABILITY AND SIZE IN IRONFOUNDING 

Two measures are reported: profit on net assets and 

profit on sales, 43 

Two functional forms were considerea: “4 

Y=a+ Bete (1) 

Y a+ Blog x + loge (2) 

The first is clearly a "wrong estimation"; it suggests 

that profitability is a simple function of size, but the 

second conforms to an intuitive appeal that proportional 

increases in size will yield increases in profitability. 

Our method of analysis was to consider all
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independent foundries in the first place, and on disagg- 

regation - jobt 

  

z and repetition foundries. 

  

In general no relationship was found over the four 

year period between the profit rate and size or profit/ 

sales*? and size (Table 7.2). The observations were 

disaggregated and except for an increasing relationship 

profitability and profit/sales and size in 1970 for jobb- 

ing foundries, and a decreasing relationship between 

profitability and size for repetition foundries in 1968, 

no relationship was found. Furthermore, in all cases 

where B was significant, r? was low. 

Further computations were also made for average pro- 

fitability over the period and average profit/sales. 

This has the advantage of partially evening out rates of 

plant utilisation due to demand. Again no significant 

relationship was obtained overall.



  

Table 7.2 

HEGRESSIONS ON PROFITABILITY 
  

    

Punction Interdependents Repetition Jobbing 

a B(SB) ELAR a B(SE) roo a 2(SE) 3 
PROFITABILITY = 
£ (net assets) : 

1970 «11636 © .00023, ss «.03883 70.199 00002, 00043. 28 = _.033 s0010B* = 13232 
(00014) (00017) (00044) 

1969 «12153 .00002, .00059 70 4 é 4 28.108 100014 .00160 
(00012) ‘ (00056) 

1968 10704 += 00009 «.00402.-« 70S «w162 =.00005. © 00232 28 = 054 .00064 02236 
(00018) (00020) (00067) 

1967  .09851-§ 00023 * 02267-70145 +0010. .01157 28.048 300084 = 02756 
(00018) (.00019) (.00079) 

f£ log (net asseta) 

1970 02348 = 0651802745 «702.279 =.03908. 01459 28-2055 +18084* — .11892 
(04705) (06299) (07783) 

1969 .20444  -.045. -01774 70 208  -,03632. 01776 28 «= -.2897 = =.10543, 04657 
Xe 04032) (05296) (107343) 

1968 17363 -.03205. 00546 70 )=— 4160 413616 14395 28 «= -.08865 = .1085, 02872 
(.05376) (06512) ( 09973) 

1967 08496 = .04101. «100799 70 «= 213 =.02682 © «00694 «2B «= -,10872 «12432. 02892 
(05541) (06293) (.11390) 

Profit/sales = 
£ log (net assets) 

1970 -.06830 06362" 15951 44 «=. 022 102730 .04906 18) -.07958 =» «.06612 Ss .07358 
(02253) (03005) (.04789) 

1969 -.00971  .03124 © .06832 44 «= 01144 «= .02444 «03468 «18 = 01003-01642 = .01181 
(01780) (03223) : (03067) 

1968 -.05513 .05129% .10260 44 © =.03701 «04569 05919 18 = -.02973. 0330103174 
(02341) (04554) (03722) 

1967 -.08707 07927" 21864 44. -.05642 06482, «19190 18 -.02791 «03035. .02396 
(02128) (03326) (03955) 

Profitability 
(1970 + 1969 
+ eet 1967) 
$4 =f log 
(net assets) -.05234 .09408 0806770 «= .086 104536 «0165728 «= .06241 01332, .00099 

(04900) (08736) (08620) 

Profit/sales 
(1970 + 1969 
+ nee. 

=.07331 .06282" © .24436 =.04352 05224 12690 18 © -.05062 04673. 10680 tune gasate) 0733: ee 4436 44 Bae 202728 Coen) 

*Significant at the 5% level. 

#foo insignificant for computer estimation. 
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Independents 

3B(SE) x? 

«48409* 231731 
(07541) 

70 

a 

-07648 

Repetition 

B(SE) 

-58677* 
(.13080) 

a 
x 

343629 

Jobbing 

n a B(SE) 

28 -07104 -41109* 
(09436) 

 



  

Ss are important here. The first is 

  

y of profitability between groups is 

greater than the variability of profitability within 

groups. This is the F test. The second is to examine 

intra group variability within each size class. 

The variability of profitability between size groups 

was tested using the F test. Tables 7.4 and 7.5 show 

that there was no significant difference. Furthermore, 

Table 7.5 examines the intertemporal dispersion of profit- 

ability. The first and last colums of the table are a 

breakdown of the sum of profitability and profit/sales 

respectively for each size group. The mean and standard 

deviations are shown, and an F test shows that there was 

no significant difference at the 5% level. This latter 

measure may be considered an "intertemporal" measure. 

THE VARIABILITY OF PROFITABILITY WITHIN SIZE GROUPS 

No statistical test was used to examine intra size 

group variability of profitability. This is because the 

number of observations (five) is small. It is possible 

to use a rank correlation test on the variance of profit- 

ability in each size group, but here we shall simply, 

qualitatively, examine the standard deviations in each 

size group. Again Tables 7.4 and 7.5 examine this, for 

the four year period under consideration. If we first 

examine independent firms the results are as follows.
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(ce) 

TITION 

(a) 

(») 

(c) 
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Except for 1968 and 1967, for firms in the 

76-100 employees bracket there is a tendency 

for the variability of profitability to 

diminish with increasing size. 

If we examine the profit/sales relationship. 

In 1970 variability is consistently a decreas- 

ing function of size except in the largest 

size group. But no such consistent relation— 

ship exists for the other years. 

If we examine intertemporal variability, we may 

examine total average profitability and profit/ 

sales for the years 1970-1967 (Table 7.5). In 

this case the variability of profitability and 

profit/sales is not related to size groups. 

FOUNDRIES 

For the years 1970-1968 there is evidence of the 

variability of profitability to decline un to 

100 employees in our sample. Above this it 

rises again. In 1967 no clear relationship 

exists. 

Over the four year period no positive relation- 

ship appears between intra group variability of 

profit/sales and size. 

Intertemporal profitability and profit/sales 

decreases up to 100 employees in the case of 

profitability but profit/sales is unrelated to 

size.
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intertemporal variability of profitability or 

profit/sales for the period, 

Table 7.3 is a regression of past profitability on 

present profitability. The results are significant, 

suggesting that previous profitability level indicates a 

firn’ future profitability. Thus there may be "high 

fliers". 

A NOTE ON THS NUMBER OF OBSERVATIONS 

As we have noted in our chapter on sampling, the pro- 

portion of firms in each size group broadly reflects the 

firms in the population. However, caution should be used 

in examining these results, because the number of observa- 

tions in any size group is small, and especially when we 

consider jobbing foundries we have very many fewer obser- 

vations in the larger size groups as compared with the 

smaller size groups which makes any conclusion somewhat 

tentative. 

  GRAPHICAL REPRESENTATION OF THE OBSERVATIONS 

Tables 7.6 and 7.7, which graphically represent the 

observations, plot the dependent variable - profitability 

and profit/sales against size-net assets. It is clear 

that there is no strong relationship. 

SUMMARY OF FINDINGS ON PROFITABILITY 

(1) There is no consistent relationship between size 

and profitability.



  

REAKDOWN OF PROFITABILITY BY SIZE OF FIRM 

  

Size All Repetition Jobbers 

(employees) Mean See n Mean S.D. n Mean $.D. n 

1970s 25= 50 oll - 188 ST +269 eee 9 ~070 oD 28 

51- 76 mene e355 1S ~265 e625 <4 174 wbek a 
76-100 2145 147 a “139 064 5 7199) 228 4 

101-200 169 2157 8 eT LOS) a ae -126 ~ 1 
201+ 081 LBD 3 O81 2285 3) 

Pe .7202 Bea 0 B= 7.19 

19698 25- 50 2133 sow sy -182 ~130 9 2118 2169 eo 
51- 76 elel elie y als 7183 -109 4 203) aL, 9 

76-100 SLOT: 142 9 090 O74 5 ~128 eS 4 
101-200 a LOL -186 8 O97 ean, 4: - fe 
201+ 109 3243 3 -109 2243 3 

F= .1094 Fa .54 B= .034 

1963: 25= 50 097 a 16 37 weue 9 058 2126 238 
51l- 16 B55 eS mgs 26h 4 tee 147 2 

76-100 2143 324 9 -141 5 so00 472 4 
101-200 126 oaler 8 Oo eam 029 - i: 
201+ "068 205 5 e205 3 

F= .3077 Y= 386 Hiei woo 

1967: 25- 50 +089 L039 3 e235 =hog 9 +043 whBT 28 

re 51- 76 wet et 13 -056 voila 4 144 iol 9 

76-100 LoD 354 9 019 098 Di w359 294 4 

101-200 LS: 176 8 713 25D it 2007 = 4, 

201+ 0144 2295 Ss 144 2295 5 
EF 6675 F = 1,02 ® 2.6942 
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dof 65,4 dof 23,4 do
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Znployees Sum Profitability 

% 8.D., 
411 _Inderenéents 

  

25- 50 +110 +236 
51-75 +150 +117 
76-100 “UT +231 

101-200 +144 +154 
2ci+ +101 +207, 

Pe (2821 

25- 50 +226 +241, 
51-75 +183 139 
76-100 090 +030 

101-200 +251 165 
200+ +101 2207 

P= 16816 
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TABLE 7.7 

GRAPHICAL PRESENTATION OF PROFITABILITY AND THE SIZE OF THE FIRM 
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(2) 

(3) 

(4) 

(5) 

Intra group variability of profitability and 

profit/sales. There is no consistent evidence 

of variability within size classes being a 

decreasing function of size. 

Equally there is no consistent evidence of 

intertemporal size class variability being a 

decreasing function of size. 

On all measures comparisons of the variability 

of profitability within size groups as between 

size groups is not a function of size. 

Individual firm profitability tended to indi- 

eate their future profitability potential. 

CONCLUSION 

As a summary measure of general efficiency we can 

find no relationship between these overall financial 

measures and size of firm.
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ng and Rowan” attempted a total productivity 

index which would reflect social efficiency. This index 

may be defined as follows: 

_ we + rx48 (@) 
~ wh + rk 

numbers employed 
value of capital 
wage rate 
rate of return on capital 
social opportunity cost of capital 
opportunity cost of capital 

H
R
e
 
A
e
 

w* 

It is assumed by the authors that labour will on 

average be paid the value of its marginal product. peal Gls) 

defined as the opportunity cost of capital, and Dunning 

and Rowan settle for 15%, reflecting an average rate of 

return for U.K. industry during the period of study 

1950-1965. 

Where the denominator of equation is net output it 

can be set to equal value added. Thus the formulation may 

be reinterpreted as follows: 

_ V= rk + r*K (2) 
2 

where V is value added. 

Thus (2) becomes: 

K) e=1- (a) (r - r*) (3) 

Now if value added is greater than the numerator of equa- 

tion (1) - w*L + r*K, then the firm is allocating its 

resources more efficiently than the average values w* and 

r*, And in formulation (3), if r = r* then the efficiency 

index is equal to 1. If r>xr* then the efficiency index e 

becomes less than 1 thus suggesting greater efficiency.
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CAPIT     

The effect upon e the efficiency index will be reflec- 

ted by the difference between r and r* and the Ky index. 

Now the greater the value of capital to output, the 

greater will be the effect upon the value "e". And 

where all firms have the same Ky ratio the index will 

equal the rate of return. 

And this is precisely the problem with the index 

which well illustrates the problem of partial measures of 

efficiency. The point is this. If the factor mix 

differs between firms, in the case of the Rowan and 

Dunning index, firms using comparatively more labour will 

be assumed to be using that labour efficiently. 

We were unable to evaluate foundries using this index 

because we had no data on net output, just sales. As 

such we were able to use a very similar index which is the 

Downie index.*? 

DOWNIE INDEX 

His index of efficiency is as follows: 

ie Z2+r*K _ Z + r*K 
ee Ope tve 5 

where Z cost of all current inputs plus 
depreciation 
cost of capital 
value of capital 

r® 

K 

Epigi = S = Sales. 

Z =S - rK, where r = the actual rate of return 
on capital employed. 

Thus e5 S_- rK + r*K 

u
s
 

V
U
 

ee f (r - r*)
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Thus this formulation is similar to that of Dunning and 

Rowan, except that it incorporates sales instead of net 

output. Similar conclusions may be drawn between the 

effect on &5 of different capital/sales ratios for dif- 

fering firms and the accompanying effects of differences 

in rates of return. 

CHOICE OF r* 

Dunning and Rowan chose a value for r* which reflec- 

ted average performance of U.K. manufacturing industry. 

Downie chose a value for r* as the average rate of profit 

for the industry. 

IRONFOUNDING AND THE DOWNIE INDEX 

Downie was interested in the variability about the 

mean of his index. In our computation we took r* to be 

15% and Table 7.8 illustrates the results. 

ALL INDEPENDENTS 

(a) The variability between groups was not signifi- 

cantly different from the variability within 

groups. 

(0) The intra-size group variability was unrelated 

to size. 

ON DISAGGREGATION 

Similar conclusions may be drawn for the disaggrega- 

ted groups - repetition and jobbing foundries,
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DOWNIE INDEX 
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& 
Farrel°° constructs the following technique which 

will be illustrated under the assumption of constant 

returns to scale, For two factors of production Xj, and 

X2 the production function is expressed by the curve AA. 

At P the firm is at the optimum both technically and 

given the price line 22}. However, firm Y is both tech- 

nically inefficient OV/OY and price inefficient OW/OV. 

And the total economic efficiency may be designated by 

OV/oY.  OW/OV = OW/OY. Maximum possible efficiency 

would be OP/OP = 1. 

Capital 

  

Labour 

Now if we take observations on X] and Xo we will 

obtain a scatter diagran. A line joining all such obser- 

vations nearest the origin may be regarded as the 

efficiency frontier of the industry. It is not possible 

to choose between firms on the frontier unless the price 

line is known, even if it were known no firm conclusion 

could be drawn because two firms may be operating with 

minimum cost combination of factors, but may differ in 

position because their production functions differ. The 

overall Bees of the technique is that it provides an 

efficiency frontier for the industry, from which the
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efficiency of other firms can be measured. 

The relationship between this technique and other 

efficiency techniques is that it is concerned with best 

practice rather than average practice. 

For examples of application of the technique see 

Farrel, Farrel and Fieldhouse, Timmer and Toad.>+ 

The limitations are first, it defines an efficient 

frontier from a small number of points gathered from the 

sample, thus new sampling may shift the frontier. 

Second, these firms are marginal firms and thus the 

technique is sensitive to extreme observations and 

measurement errors. Third, the degree of returns has to 

be decided a priori and is not itself a product of the 

measure.>- 

THE FARREL TECHNIQUE AND IRONFOUNDING 
  

We tested our sample of firms according to the Farrel 

technique. We separately examined jobbing and repetition 

foundries for the three year period 1970-1968. file had 

too few observations to test for 1967.7 Numbers of 

employees were used as our measure of labour. Employee 

compensation could be used insofar as it may be assumed to 

reflect qualitative differences in labour efficiency; 

however, a test by size of firm suggested no correlation 

between employees and their average remuneration. 

The sample was split between large and small firms. 

Tests were conducted on the distance of observations from 

the frontier. fi The frontier was first defined by the 

size of firm and then separately for the total frontier of 

all firms in the grouping.



Firms in each category - large and small - had to 

  

be defi by the number of observations to hand, Thus 

for repetition foundries, this was firms greater than 

and less than 100 employees. For jobbing foundries 

greater than and less than 50 employees. Jobbing 

foundries are in general smaller than repetition 

foundries. 

THE RESULTS 

Table 7.9 illustrates the results. A t-test indi- 

cates that there was no difference between large and 

small firms in both the jobbing and repetition groups for 

each of the three periods 1970, 1969 and 1968. 

CONCLUSIONS ON MAIN TESTS OF EFFICIENCY 

The three tests we have been concerned with so far 

are consistent insofar as no systematic relationship has 

been found between efficiency and the size of the firm. 

No attempt was made to correlate efficiency rankings 

between each measure. There is no reason for them to be 

the same, but Todd in his analysis found a greater (and 

fairly close) relationship between Downie's index and the 

rate of return and a less significant relationship 

between the Farrel index and the rate of return,



  

  

  

1970 

dobbers 

  

Repetition 

  

Repetition 

1968 
  

Jobbers 

Repetition 

Own Frontier 

Large Small 

(n = 12) (mn = 24) 

7148 6646 
tae. 7402 

(n= 9) (n= 14) 
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From our questionnaire data we were able to examine 

three further measures of efficiency. They are not 

efficiency measures in as much as they could be used 

uniquely but provide support for our three primary 

measures. The first is concerned with the age of assets, 

the second with the contractual arrangements that found- 

ries enter into with customers, and the last a qualitative 

analysis of the perceived advantages and disadvantages of 

competing with firms of varying size. 

The first two have a subsidiary purpose of comparing 

some of the circumstances which may affect possibilities 

of comparing firms of different size by the measures we 

have already used. However, we argue that they are also 

partial measures of efficiency.
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EFFICIENCY AND THE AGE OF ASSETS 

  

Cross-sectional analyses on the efficiency of firms 

in differing size groups assumes that factors extraneous 

to the issue being measured are constant, or at least 

unrelated to size. One such factor is the age of assets. 

Hence it is important to examine such issues and also with 

the age of assets, it is itself one test of efficiency, 

which also reflects average adjustment, by size, to tech- 

nological improvements in the industry. 

AGE OF ASSETS AS A TEST OF EFFICIENCY 

Again this is a one factor test, but the assets of a 

firm have rather special and different characteristics 

from the other factors of production. The assets of the 

firm are both a stock and a flow. The stock will be 

added to as machines wear out or become obsolete and will 

include an element of technical change. However, at any 

moment in time these assets will have a life. And it is 

precisely for this reason that we are interested in the 

average age of assets. Apart from indicating the degree 

of investment in an industry, firms which seek to withdraw 

from the industry may wait until the useful productive 

services of their assets are used up. This will depend 

upon the life of the assets and the speed of technical 

change and resulting product improvements.°> However, 

firms may stay in business as long as total revenue covers 

total variable costs, and their assets remain useful. 

Where competition is not perfect, Riga will have a 

degree of control over their decisions, and hence may 

appear inefficient on other measures (because of differing



goals, degrees of X-efficiency, etc.) but remain in 

accept a lower rate of return. 

  

a measure of efficiency is in 

essence a measure of the survivorship of the firm. 

The reason for drawing a distinction between firms 

which are growing and firms which are not is as follows. 

Firms grow for one of two reasons. Either because they 

want to or because they have to in order to survive 

(market forces). The advantage of separating out those 

firms which do not grow is that we get a static array of 

firms which have adjusted to their present size, and in 

our sample, have not grown over ten years. Now if size 

has been maintained over that ten year period, we will be 

able to observe whether there are comparative disadvan- 

tages due to increasingly smaller size reflected in the 

age of assets. And thus the ability to survive. This 

probably is the only good test the age of assets will 

allow. Clearly, if firms are growing, it is usual for 

them to do so using more capital intensive techniques, 

thus they will be adding to their stock of assets and 

decreasing the average age of that stock. Growth will be 

determined by opportunities in each size group and the 

will to grow. Thus in controlling for growth we are 

effectively controlling for both differences in opportuni- 

ties and differences in the goals of firms due to scale.
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ible 7.10 

SPFVICIENCY AND THE AGE OF ASSETS 

  

    

   
    

  

           
  

    

Equipment Age Values greater Size 1970 Growing 
(years) than 0% (employees) firns 

x (A) 5.D, n r 2 n 2 

Melting To 5 62.83 33.86 34 0171 
plant 6-10 69.9 30,39 30 =-8190* 

11-20 15.78 31.86 32 -.2551 
20+ 11.82 2.73 22 ~.1548 

Annealing Do 5 16.33 6 
plant 6-10 78.14 a 

11-20 8 
20+ 1 = 

Noulding To 5 =.2652* 
machines 6-20 0154 

11-20 =. 0380 
20% -.195T 

Noulding To 5 30.79 -.1213 +1986 
boxes. 6-10 24.29 0027 -.0275 

11-20 25.18 ~.0223 6617" 
20+ 34.19 -.1999 2 

Sand plant To 5) 29.47 45 
6-10 38 

11-20 31 
20+ 8 

30 - 
x 3 

3 

echanical 46 - 
handling 38 - 
equipment 21 - 

13 - 

Fettling 5B.44 29.55 48 - 
plant 48.08 29.53 49 = 

54.75 31.49 32 
56.21 31.05 14 re 

Further tests: 

M-test between independent foundries und members of group 
job’ s und repetition foundries (independents only)       
no significant differences
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Table 7.11 

TEST BY SIZE EXAMINATION OF Of AND 90% OF ASSETS IN EACH 

  

AGE GROUP 

Plant Age Inde- df Jobbers df Repe- af 
pendents tition 

Melting ROVS irete 31409: 3 Doo as 3.44183 3 
plant 6-10) 1.79648 3 4.65375 3, 4.6080 3 

11-20 1.49077 Sree soler aS 3.59649 3 
20+ Bricooe = Se «(1094s tC L Ler anS 

Annealing 105 2.96296 3 es 2.26146 2 
plant 6-10 4.71528 3 2 4.201587 9 72 

11-20 Ts 3TOLG: © 93) - 26786 2 
20+ 252941 3 a sD30( Le 2 

Moulding Mo, SURE. DSOe0 nel S wre QOU Sle snm eek DO0: Ward 
machines 6-10 6.34375 3 2.48299 3 8.43216 3 

11-20 5.29685 3 6.05769 3 2.44755 3 
20+ T9047 3— psi leeyage 3 2.39005 3 

Moulding fo 5 2.36094 3 1.35882 3 2.80720 h3 
boxes 6-10 3.00162 3, 2.99498 3 4.31067 3 

11-20 1.938933 3 3.00417 3 2.53148 3 
20+ 12.90717 SP 55265357 37 9.16406 3 

Sand Por 1.59457 Sou leoee (oe tS ~53156 3 
plant 6-10 3.41340 3. 1.90000 3 6.54541 3 

11-20 3.29915 3 5.86654 Sy we.so0ll ues 
20+ 3099796 Ses OL Oi) 3 3.80306 3 

Core To 5 1.44824 3. 2.89405 3 11064 a 
machines 6-10 3.51806 Sy ee beS: 3 23271429 3 

11-20 220434 3, 6.96429 3 205359 3 
20+ 1532553) 33 - akeyehec yak 5 

Handling To 5 92. 72639 3B 2.27619 3 2628793, 3 
equipment 6-10 1.18436 3) 2ee7478) 3 53 70359 5 

11-20 3.35625 3. 1.73544 3 -98154 3 
20+ 2.86965 3. .2.45057 3° 4.91071 3 

Fettling To 5 1.02346 3 Pe 0eo8 nS 3.64809 3 
plant 6-10 45748 3 1.61616 3 1.05488 3 

11-20 7.24563 BieeetOse 13 3.39470 3 
20+ 2.34786 3. 2.5000 3 «81793 © 3 
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Eight general categories of plant and equipment were 

considered and within each category four age groups. 

These were "to 5 years", "6-10 years", "11-20 years", 

"and over 20 years". Firms were required to state the 

percentage of plant in use in each category. 

THE ANALYSIS 

Table 7.10, column 4, is a simple correlation between 

size and the age of assets, in each category, in each age 

group. Plant age and size were correlated between firms 

with greater than zero per cent plant in that category. 

In general there was no relationship. 

Table 7.11 was a x? test on plant age and size of 

firms, for firms with zero per cent plant in any one 

category compared with firms with greater than zero per 

cent plant in the same category. The results are again 

insignificant. 

Further, a distinction was drawn between firms which 

were growing and firms which were not growing. This was 

to examine whether firms which were not growing, arranged 

by size, had asset ages dependent on size. Again the 

results were insignificant.



eats: 

  

Our analysis of the age of assets indicates no 

systematic relationship between the age of assets and the 

size of the firm.
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section we are going to make some sweeping 

assumptions about the relationship between efficiency and 

contractual mix. Now foundries obtain orders for work 

through contracts. The nature of these contracts differ. 

They may either be regular or irregular and it is pre- 

cisely this distinction which we shall suggest reflects 

efficiency. 

Now from the point of view of the buyer we may 

safely assume that they have imperfect knowledge of 

alternatives but recollection of satisfactory service in 

the past provides a preference for a particular firm. 

In the short run, knowledge of this fact means that the 

seller may raise his price knowing that he will not lose 

all his customers. This is a description of a market 

which is not perfectly competitive. Our concern is not 

with whether the industry is perfectly competitive but 

whether it is more realistic to stress the imperfections 

than the competition. 

"In the field of imperfect competition, and especia- 

lly in the search for workable adjustments, these matters 

of degree are of the essence of the problem.">* We 

might agree that at any point in time the demand for a 

particular product in ironfounding is not infinitely 

elastic. The firm has a monopoly of at least some of 

its customers. But unless prices are competitive at any 

moment in time, many former customers may withdraw their 

custom. Customers do become aware of price differences.
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Now we are going to divide up the world of customer 

contracts into a number of categories on a continuum from 

sticky to floating. Sticky means relatively permanent 

where there is no great will to change and floating means 

transitory. 

In the operation of price competition we may fairly 

assume, ceteris paribus, that, in the long run, customers 

will switch their affiliation from high-priced firms to 

low-priced firms. And if demand rises price will rise 

and marginal firms will become viable.- Now the assump- 

tion is this: over time sticky contracts will on average 

move to more efficient firms, and the excess, the less 

sticky contracts, will be distributed amongst the rest. 

We assume a queue of attractiveness (from the point of 

view of the buyer) and sticky contracts will slowly move 

up the queue depending upon imperfections and the aware- 

ness of alternatives. 

Why might this be 30??? Given risk, we assume, 

firms forming the queue prefer less risk to more. Parti- 

cularly when demand fluctuates. They prefer a more 

regular form of contract to a less regular form. At the 

same time they are aware of competition and the risk of 

losing these customers. For the rest, less regular or 

voluminous contracts are available. Once a firm has 

tended and accepted a contract it has committed some 

capacity in the short run, and potential customers need 

to move on. This also, of course, allows for price dif- 

ferentials. Firms quoting low prices for contracts 

which they meet at a cost higher than price, will sooner



or later leave the industry. But acting sensibly we 

a sifting towards more efficient 

  

firms, the more regular contracts. Now if competition 

is based on price, this will be the regulator. Success- 

ful firms will be able to increase their capacity, while 

less successful firms will have an incentive to narrow 

their disadvantages. This may be in the form of 

searching for internal efficiency, or if it is scale, for 

example, to increase size. Or accept leaving the 

industry in the long run. 

CONTRACTS AND IRONFOUNDING 

Contracts were grouped in the following way - 

"Sales within the firm or group", "regular long term 

contracts", "regular short term contracts", "single orders 

unrepeated" and "irregular contracts". 

Table 7.13 shows the distribution of these contracts 

in terms of firms dealing in these kinds of contracts. 

For example, of the firms with irregular contracts, the 

average proportion of total output that these contracts 

accounted for was 37.3% for a total of 37 firms. 

Unfortunately, these estimates are only available on a 

point in time basis and as such no dynamic consideration 

is possible. 

Table 7.12 illustrates the relationship between these 

contracts. The correlations are for firms which had a 

positive percentage of different contracts. The results 

are disaggregated for different types of foundry. The 

significant results which were obtained were between 

"regular long term contracts'and "irregular contracts".
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An inv e association but nevertheless an association. 

  

Similarly, an association between "sales within the firm 

or group" and "unrepeated orders". This last relation- 

ship is evidence of the problem highlighted by our tied 

foundries. Particularly that they were unable to make 

regular promises to customers because preference was 

always for the group; thus when the group was busy out- 

side customers were "pushed out", . A similar 

interpretation might be placed upon the association 

between "regular long term contracts" and "irregular 

contracts". 

Now if we consider these contracts further. 

"Regular" means that the customers keep returning, and 

"long term" and "short term" refer to whether the con- 

tract lasts for more than or less than a year. 

Taking first the exceptional case of castings pro- 

duced for the firm itself, and regular long term con- 

tracts, each were highly correlated with the importance of 

the principal customer. Now it will be remembered from 

Chapter 6, that this also indicated, we concluded, a form 

of specialisation, particularly the requirement of 

"special equipment" as the basis for competition. Thus 

given this, and that tied foundries have at least a 

temporarily captured market, and that regular long term 

contracts have a time dimension, we would prefer to 

exclude these from our analysis. Equally important in 

terms of the long term contracts is the expectation that 

these will reflect past efficiency but move too slowly to 

give an indication, on a snapshot eross-sectional basis,



  

prefer to examine our hypothesis about 

the relationship between regular short term contracts and 

efficiency in relation to less regular forms of contracts 

which include here "irregular contracts" and "single 

orders unrepeated". 

Now our hypothesis concerning regular short term con- 

tracts is as follows. Firms prefer regular short term 

contracts because this is the bread and butter of the 

operation, particularly in a stagnant or declining 

industry where the opportunity cost of accepting such con- 

tracts is not high. In order to get this form of contract 

firms must be efficient (they must prove themselves to the 

(rational) buyer). Also the extent to which these con- 

tracts might imply discounts suggests further that 

efficiency, particularly cost efficiency, are important to 

the firm. In addition, other aspects of competitive 

efficiency (those highlighted in Chapter 6) will be impor- 

tant to the customer. And it is in this respect that we 

would expect the distribution of these contracts to 

reflect efficiency. 

Less regular contracts are important insofar as they 

may be more profitable (particularly to the extent that 

they do not imply discounts), and the most profitable 

contract mix will reflect the risk firms are willing to 

take. This propensity for risk taking we assume, is 

unrelated to size of the firm.



  

Tables 7.14 and 7.15 illustrate that these contracts 

d to the size of the firm. Again firms 

were disaggregated according to whether they had grown or 

not grown over the ten year period under consideration. 

If firms do not grow then we have a distribution of firms 

by size which are more amenable to analysis of comparative 

size advantages. They, for example, do not suffer the 

short term expense and adjustment to growth. 

Again no significant difference by size of firm was 

discovered overall or for firms which had not grown. © 

A rank correlation test indicated that these results were 

not on average related to size.
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Table 7.12 

EFFICIENCY AND CONTRACTUAL MIX. THE RELATIONSHIP BETWEEN CONTRACTUAL MIX 

  

Irregular: 

Regular long term: 

Single orders: 

Regular short term: 

a
a
v
¢
c
e
 

B
o
o
n
 

a
o
0
o
0
8
 

a
g
r
e
e
 

Irregular Regular Single Regular 

Contracts Long term Orders Short term 

- -.60* 20 Insig. Insig. 
-.63* 12 
=.61* 5 
~.03 7 

- Insig. Insig. 

- Insig. 

Sales within 
Firm or to Group 

Insig. 

Insig. 

-.78* 

  

a= all firms; b = independents only; c = repetition; d= jobbers. 

 



  

Table 7.13 

DESCRIPTION OF CONTRACTS 

  

Irregular 

Regular long term 

Single orders 

Regular short term 

Sales to group 

x 

37.2793 

50.6785 

21.8437 

48.4500 

63.05 

S.D. 

30.4683 

34.7405 

24.0963 

31.7127 

33519 

37 

32 

Se 

40 

20 
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Table 7.14 

CONTRACTUAL MIX AND SIZE F-TEST 

  

All 

Irregular 1.738 

Regular long term OO) 

Single orders woe 

Regular short term 2.29 

Sales to group 774 

af 

3433 

328 

3,28 

3,36 

3,16 

Independent 

1.00 

3.1 

-6160 

+7367 

af 

5,14 

dsit 

5,14 

Dae k 

Non-growers 

- 3647 

+5432 

5.7439 

1829 

af 

3,3 

352 

4,2 

Oat 

Growers 

-7720 

4.13 

- 7652 

3.3 

af 

4,8 

4,6 

4,8 

B59
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wHOLE 

Size x S.D. n 

(employees) 

1. Irregular Under 25 17.200 155503 5 
contracts 26- 50 40.625 B06 9L 8 

51-100 54.375 31.332 8 
101+ 63-375 econo oes 1G 

PF. 1.7384 dof 3,33 

25 Regular long Under 25 70.0 29.155 3) 
term contracts 26- 50 40.0 34.641 6 

51-100 24.0 175103 5 
101+ 52.625 39.052 16 

F. 1.6794 dof 3,28 

3) Single orders Under 25 20.750 15.457 4 
unrepeated 26- 50 31.250 31.932 8 

51-100 17.143. - 15.774 7 
101+ 18.923 26.228 13 

BF. .5187 dof 3,28 

4, Regular short Under 25 41.400 36.329 5 
term contracts 26- 50 49.444 31.667 9 

51-100 70.455 35.246 Lee 
101+ 59.8001 246507 0 a5 

F, 2.2926 dof 3,36 

5. Sales to group Under 25 58.000 36.497 a 
26- 50 80.000 20.000 3 
51-100 82.000 27.785 3 

101+ 54.636 37.715 11 

Fo 1749 
 



    CONCLUSIONS ON CONTRACTUAL NIX 

. of contractual mix in terms of our 

  

that it reflects efficiency, indi- 

cates that firms are not at ea disadvantage because of 

their size. 

NOTE 

It is possible, if we are mistaken in suggesting 

that there will be a relationship between "regular short 

term" contracts and efficiency. And that "regular short 

term" contracts indicate imperfections in the market. 

If this were the case then the less regular contracts — 

the floating contracts, would be competitive. Thus 

these would reflect efficiency. Again our empirical 

findings suggest no relation with size. Thus whichever 

deductive process is used, the conclusions remain the 

  

In addition to this view of the nature of contracts 

there are other implications of different contractual 

mixes. The higher the proportion of irregular contracts 

that a firm caters for the greater the variety of output.2© 

In this respect there may be greater costs, for example, 

due to learning,stock variety of equipment, etc. In this 

case the test examines the degree of homogeneity of firms 

compared. It would seem reasonable, for example, to 

suppose that, on this dimension, the degree of variety of 

output was similar for firms of different size.



    

GES OF COMPETING WITH 

In addition to our other analyses of size we asked 

firms to indicate their relative advantages and disadvan- 

tages of competing with firms of other sizes. The 

results are shown in Tables 7.17 to 7.20. The best way 

to analyse these results is by cross-checking. This is to 

say if firms of size C claim advantages and disadvantages 

over firms of size D (larger) and similarly of firms of 

size B (smaller), we compare the perception of firms of. 

size B and D towards firms of size C, The results of this 

analysis are shown in Table 7.16.



  

    

   GES AND DISADVANTAGES OF COMPETING WITH 
NG SIZE 

  

Special concensus Special concensus 
advantages of disadvantages of 
smaller size smaller size 

1. Price on shorter 1. Quality 
runs 

26 Technical assis- 
2. Overheads tance 

3s Contact with workers 3s Capacity 

4. Ability to 
produce longer runs 

 



  

fable 7.1) 

  

BR FIRS ADVANTAGES IN CO.PEL 

  

  

Under 50 a: Personal interest in foundry 
work amongst managers 

2 Flexibility 

Es Fast delivery 

4 Price on smaller runs 

5 Lower overheads 

6 Quick settlement of queries 
  

Also mentioned: specification, quality, quick estimation, 
quick pattern c ge, harmonious labour relations, ability 
to modify standard pattern designs 

  

  

51-100 Flexibility 

Price on shorter runs 

af: 

2 

3 Quick delivery 

4 Personal attention 

  

  

101-300 1 Personal interest 

2 Specialised work 

3 Flexibility 

4 Quality 

5 Reliability 
  

Also mentioned: flexivility cn length of production run, 
lower over! ds, quicker livery, harmonious labour 
relations, price, market      
  

301-500 Price 

Personal interest 

P
w
 

N
H
 

  

wa
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    VANTAGES IN COMPETING WI     

  

Employees Rank Order 

Under 50 1 Price 

  

Also mentioned: overheads, less contact with workers, 
higher costs 

  

51-100 2 Overheads 

2 Price 

  

Also mentioned: less contact with workers, delivery and 
"none". 

  

101-300 x Overheads 

2 Price 

3 Personal attention 

  

Also mentioned: standardisation, long production runs 
not possible, "none". 

  

301-500 a Price } 

Overheads ; mentioned once 

) 

2 

3 Delivery 
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N COMPZTING WITH LARGER FIRMS 

  

Employees 

Under 50 

Rank Order 

PF 
Ww
 

YO
 

HF Capacity 

Modern plant 

Quality control 

Technical assistance 

  

51-100 

FS
 
S
a
 

Modern plant 

Technical assistance 

Capacity 

Longer runs 

  

101-300 KB Modern plant 

Technical assistance 
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     OMPETING WITH SMALLER FIR 

  

Employees Rank Order 

Under 50 1 Quality 

2 Delivery 

3 Capacity 

  

Also mentioned: costing systems, price, technical staff, 

"know-how" 

  

51-100 1 Capacity 

2 Delivery 

3 Specialisation 

  

Also mentioned: after sales service, good costing, 

length of runs, range of patterns 

  

101-300 a; Quality 

2 Technical staff 

  

Also mentioned: length of run, finance, price, range of 

patterns, specialisation, delivery, service and advan- 

tages of bulk purchase 
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As we noted in our chapter on competition, larger 

firms do have the advantage of quality control. 

Advantages of smaller size seems generally to revolve 

around price on shorter runs, lower overheads (this is 

typical of firms sensitivity over volume of production) 

and closer contact between management and employees on 

the shop floor. 

To some extent this implies the following possib- 

ilities: 

A. Over quality - larger firms are on average 

able to supply castings of a higher quality. 

B. Over close contact with workers - suggests 

the possibility for greater internal 

efficiency or X-efficiency. 

Cc. Ability to produce shorter runs at lower 

costs. 

Factors C and B may be compensating factors for small 

firms relative to factor A. 

Larger capacity endows larger firms with both an 

advantage and disadvantage. The disadvantage is the 

need for greater throughput, the advantage is the ability 

to produce longer runs. 

The recurring mention of overheads has implications 

for economies of scale. As pointed out in Chapter 3, 

it might be assumed a priori that when demand was unstable 

firms of less than minimum efficient size would be less 

worse off than if demand was stable because the presence 

of fixed overhead costs. In ironfounding there is a 

four year cycle (Chapter 1) and this instability, it might
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SION OF SCALE ECONOMIES 

Product specific economies limited to the length of 

run rather than the size of the plant (firm) are another 

dimension of economies of scale. Such economies derive 

from cost savings in set up, possibilities for the intro- 

duction of automatic equipment, learning, etc. 

In this section we seek to examine the relationship 

between the length of run and the size of the plant. 

Is it the case that firms of differing size specialise in 

production runs of differing length? In Chapter 6 (on 

competition) we noted a lack of general competitiveness 

between firms of differing size. 

THE LENGTH OF PRODUCTION RUN 

In our questionnaire we gave this point two considera- 

tions. We asked firms directly what they considered to 

be their average length of production run. As it turned 

out, unsurprisingly, the question was omitted by respon- 

dents because of the difficulty of giving any firm 

estimate. As an alternative, we asked for some indica- 

tion of the number of patterns used per month to produce 

the castings. This is necessarily linked to the length 

of production run but is more crude insofar as the distribu- 

tion of length is not given. We can, however, usefully 

examine patterns used in relation to firm size. 

Table 7.21 gives the size distribution for jobbing 

foundries and repetition foundries separately. As can be 

seen the unter of patterns used is independent of the 

size of the firm, though again there is considerable
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variability in the estimates. 

The implication of these results, given that larger 

firms have greater capacity, is that on average they have 

longer production runs. This, prima facie, suggests 

lower unit costs for any particular casting as compared 

with the same casting produced by a smaller firm with a 

shorter run. 

This raises the problem of product mix. If demand 

is related to the length of run then firms may well 

specialise in the length of run. Otherwise we should 

expect larger firms to be at a considerable advantage over 

small firms with a curtailed production run.
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Pable (21 

A DIMENSION Of SCALS ECONOMIES 

(a) Length of production run 

Patterns monthly by size (employees) 

  

  

Patterns Jobbing Repetition 

x S.D. n x Span 

Q= 50 97.5 126.0788 16 160.6667 207.88! 12 

51- 100 48.08 47.3418 12 263.000 379.22 11 

101- 200 132.6 167.1486 15 152.6667 96.42 6 

201- 500 90.14 69.2417 7 “701.1818 1618.99 11 

501-1000 95.0 715.0 2 539.0000 0.0 ae 

Over 1000 415.0 0.0 e233 60 182.0 2 

Total 101.1698 129.8321 53 336.16 879.14 43 

  

P= 1.8705 F= .5140 
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CONCLUSIONS 

We argued at the beginning of this chapter that we 

could side step the issue of measuring economies of 

scale, for our purpose, by measuring the relationship 

between efficiency and size. 

In so doing a number of primary measures were con- 

sidered. On these - profitability, the Downie test and 

the Farrel test (insofar as they unambiguously measure 

efficiency) - no differences were found. Two supportive 

statistical tests were conducted, one on the age of 

assets, the other on contractual mix. These served two 

purposes, They supported the comparability of firms, 

and also in as much as they were argued to be tests of 

efficiency, indicated no difference with size of the firn. 

An analysis of the volunteered replies to an open 

ended question on the advantages and disadvantages of 

competing with smaller or larger firms, indicated that 

larger firms had quality or technical advantages over 

smaller firms, while smaller firms had price advantages 

on shorter runs and lower overhead costs. 

On the length of run it was shown that this was 

related to the size of firm. 

COMPETITION AND EFFICIENCY 

This last point is consistent with our overall 

analysis of competition, from which two major points may 

be restated. First, there tended to be specialisation 

by size of firm, and second, within each size group firms 

were highly competitive, and the degree of competition 

was not related to the size of the firm. Given this we
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could imagine foundries to be a collection of different 

  

ndustries of bp ch size was the important dimension. 

Thus it is hardly surprising that a cross-sectional 

approach to the relative efficiencies of firms of differ- 

ing size should not show any differences given the 

measures on which our analysis is based. 

However, since the risk of survival is related to 

size, we must also conclude that our sample does not 

reflect differences in efficiencies. This could be for 

two reasons. First, that it is the nature of the sample, 

and/or second, that the industry has reached a stage 

where efficiencies relatives have stabilised by size of 

firm.
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CHAPTER 8 

GROW?H IN ITRONFOUNDING 

SYNOPSIS: In this chapter we examine the means and 

direction of growth of firms in ironfounding. The 

applicability of the law of proportionate effect. And 

the relationship between profitability and growth. 

MEANING 

"The size and growth rate of a firm are, respec- 

tively, the static and dynamic expression of the 

same economic phenomenon. Size is the historical 

expression of growth at one point in time, and the 

interrelations of state and process play a vital 

part in any theoretical framework dependent upon 

the concept of equilibriun, Economic analysis con- 

cerning the size of the firm has centred 

traditionally around the concept of optimum size, 

with growth part of a loosely defined adjustment 

mechanism which operates in a yet more loosely 

defined time dimension." 

The connection between economies of scale and growth 

is precisely that firms will accept opportunities to grow 

which will enhance their efficiency (assuming monopoly 

power is absent). It is particularly the case where com- 

petition is keen.
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Now we have reviewed some of the stimuli for growth 

earlier. Here we shall pay attention to the direction 

and rate of growth and try to discover whether this has 

any implications for economies of scale, and our analysis 

of the industry. 

It will be recalled from Chapter 3 that the direc- 

tion and the rate of growth were both important aspects to 

be. considered in examining economies of scale. In parti- 

cular, the direction of growth was important for both 

conceptual reasons and measurement reasons. In summary 

the important points were:- 

(1) Whether growth was for the same market. 

(2) Whether growth was diversified. 

(3) Whether growth was through merger (with or 

without diversification). 

(4) Whether the rate of growth was related to the 

size of the firm. 

It was also noted that growth did not necessarily imply 

economies of scale. Growth would be determined by the 

perceived profitability of different growth opportunities 

open to the firn, Growth in any one market would be 

limited by, for example, the level of demand and imper- 

fections existing in that market. 

If a firm diversified it might achieve overall cost 

reductions but such an achievement would make individual 

product cost comparisons with smaller firms (which were 

not similarly diversified) invalid in terms of a judgment 

of economies of scale.
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Thus the implications of growth for economies of 

scale are not direct. A firm may or may not reap the 

advantages of scale economies as the result of growth. 

Thus an examination of the growth of firms will not 

necessarily lead us to any firm conclusion about econo- 

mies of scale, except that, insofar as scale economies 

are available, firms will have the chance to reap then, 

What do we wish to know? 

In terms of our initial hypothesis - that survivor- 

ship was related to economies of scale. We wish, in the 

first place, to examine how firms grew. Thus irrespec- 

tive of measurement problems entailed in firms 

diversifying, it is important to know whether the transfer 

of work (a) is taking place, and (b) how it is taking 

place. 

GROW?H OF FIRMS AND TRONFOUNDING 

We examined the growth of firms in ironfounding in 

terms of opportunities in two ways. First, an historical 

evaluation of their growth opportunities taken, and 

second, an evaluation of future growth opportunities. We 

were interested in the extent to which growth took place 

because of market opportunities in terms of growing 

markets or whether growth was by its very nature predatory, 

that is at the expense of other firms. Naturally it is 

possible for both to occur. Growth taking place to cover 

fresh market opportunities and at the expense of other 

firms.
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Tables 8.1 and 8.2 show the results of this inguiry. 

In general, past growth was at the expense of other firms 

for 80.8% of our sample, and exclusively so for 70.7%. 

Growth from fresh market opportunities, on the other hand, 

was exclusively important for 19.2% of firms and in com- 

bination for 29.3%. It should also be noted that there 

was a significant difference between the size of firms 

which grew through fresh market opportunities compared 

with those which did not. These firms were significantly 

larger. 

On the other side of the coin, some firms which had 

contracted over the period under consideration replied to 

our questionnaire. Significantly fewer (see Tables 8.3 

and 8.4) attributed their decline to a transfer of work to 

growing firms (28.6%) and accepted a declining market 

(60.5%) as the principal reason for their own decline. 

If these two results are viewed as inconsistent, our 

interpretation would necessarily rest on the questions of 

the knowledge of the respondents and the degree of truth 

telling. If we accept that the results are inconsistent 

and that respondents told the truth, it is possible that 

growing firms gaining more orders would be better informed 

about the source of such orders than firms losing orders. 

However, the results need not be inconsistent but simply 

a result of the sample which replied. And, of course, 

many of the firms from which work had been transferred may 

already have left the industry.



  

  

  

At the Expense 
of Other Firms? 

X Number of Employees 

  

  

n % x SeDe 

Yes 80 80.8 144.425 167.494 

No 19 19.2 503.667 1304.9109 

Total 99 100.0 210.4082 595.8267 

F = 5.5342 
  

  

Table 8.2 

REASONS FOR GROWTH 

  

Because the Market is X Number of Employees 

  

Expanding? 

n % = S.D. 

Yes 29 29.3 338.9286 1061. 3934 

No 70 He! 139.0 168.9494 

Total 99 100.0 210.4082 595.8267 

  

F = 3.5756 
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Declining Market? X Number of Employees 

n % ec S.D. 

Yes 26 60.5 85.6538 136.8014 

No df 39.5 152.4706 193.6367 

Total 43 100.0 112.069 164.9446 

B= E6740 

Table 8.4 

REASONS FOR DECLINE 

  

      

Transfer of Work to X Number of Employees 
Other Firms? 

n % x s8.D. 

Yes 12 28.6 141.75 216.48 

No 30 71.4 102.27 140.26 

Total 42 100.0 113.55 166.62 

      

F= .46 
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SUMMARY 

So far our results accord with our initial hypothesis. 

At least amongst the smaller firms the transfer of work is 

crucially important in the growth of the firm. Amongst 

larger firms fresh market opportunities are also important. 

THE DIRECTION OF GROWEH IN IRONFOUNDING 

As we discovered in our initial review of ironfounding 

(Chapter 1), the importance of different markets had 

changed. Some markets had become more prominent whilst 

others had receded, though the total output of iron cast- 

ings over the last ten years, and future expectations, 

were more or less constant. 

We also noticed that techniques had progressed and 

were likely to do so, and particularly that the markets for 

special irons, especially spheroidal graphite iron, was 

increasing probably at the expense of grey iron. 

It is in this light that we may examine the direction 

of the growth of firms in ironfounding. The period of 

growth reported on by firms covers ten years up to 1972. 

We considered the following issues:- 

(a) The technical basis of growth. 

(b) Growth and diversification. 

(c) External growth and diversification. 

(a) Future growth prospects,
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in methods of production. /The actual 

s in methods of production, types of 

  

casting and markets are shown in Appendix B./ 

(f) Changes in markets served. 

THE TECHNICAL BASIS OF GROWTH 

We might expect growth to be related to the firm's 

present operations. In Table 8.7 we examine this 

growth in terms of a subdivision of the industry between 

jobbing foundries and repetition foundries. We find that 

firms tend to grow in relation to their present 

operations. 

Some inaccuracy is present because the classification 

of the firm relates to 1972, while the growth of the firm 

relates to the period 1972-1962. Thus very fast growth 

in one area of production over this period will contami- 

nate the results insofar as that growth will affect their 

present classification. 

However, the results are so significant as to sug- 

gest that foundries grew according to their present 

technology and experience. 

THE DIRECTION OF GROWTH 

We separately examined internal growth and external 

growth (Table 8.5). 

INTERNAL GROWTH 

We first examine internal growth. We classified 

growth into old markets and new markets with new or old 

techniques of production. Now the basic techniques of 

production, as we have seen, are broadly the same. So 

interpretation of the adoption of new techniques will be



31
8 

  

Table 8.5 

DIRECTION AND TYPE OF GROWTH 

  

Internal Growth: 

for same markets 

New markets - same 
technique 

New markets - new 
technique 

External Growth: 

for same markets 

New markets - new 
technique 

  

ets - same 
que 

  

Wholly for 
this reason 

oP 
(31.9) 

4 

(5.8) 

8 
(11.6) 

4 
(16.0) 

4 
(16.0) 

4 

(16.0) 

Mainly for 
this reason 

21 
(30.4) 

13 
(18.8) 

14 
(20.3) 

(24.0) 

3 
(22.0) 

(24.0) 

Partly for 
this reason 

16 
(23.2) 

12 
(17.4) 

12 
(17.4) 

if 
(28.0) 

4 

(16.0) 

3 
(12.0) 

Slightly for 
this reason 

3 
(4.3) 

5 
(us2y 

6 
(8.7) 

2 
(8.0) 

2 
(8.0) 

(0.0) 

Not for 
this reason 

7 
(10.1) 

35 
(50.7) 

(42.0) 

(24.0) 

a2 
(48.0) 

12 
(48.0) 

25 

es) 

 



BLY. 

in the light of both technical progress and techniques 

appropriate to the new size of firm, as well as to daif- 

ferences occurring within our classification jobbing and 

repetition. 

The overall interpretation of Table 8.5 for internal 

growth is that firms, on average, gave a higher priority 

to growth in their present markets although they moved, 

on average as a second consideration, into new markets. 

EXTERNAL GROWTH 

External growth on the other hand, was as likely to 

be important in old markets as new markets. 

GROWTH AND SPECIAL IRONS 

A small minority of firms adopted or increased their 

output of special irons in this period (Table 8.6). 

FUTURE GE OPPORTUNITI.     

In terms of future growth opportunities (Table 812), 

an open ended question, firms tended to look more towards 

the basic type of iron and the technique of production 

than to market opportunities. 

GROWTH AND METHODS OF PRODUCTION 

Table 8.8 indicates that growth was generally accor- 

panied by changes in the method of production. This, as 

we have said, will be due both to an appropriate new 

method of production and to technological change. 

CHANGING MARKETS 

Following from this, market changes were not neces- 

sarily accompanied by changing methods of production 

(Table S10). And growth at the expense of firms 

(Table 8.9) (most important amongst the smaller firms) was
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n 

Yes 28 

No 84 

Total di2 

% F test by size of firm 

25 

ie 

100 Bae 025 

  

  

Table 8.7 

GROWTH AND TYPE OF FIRM 

  

Type of Firm Jobbing Repetition Type of Growth 

  

n 
Jobbing 26 4 30 

(86.7) (C335) 

Mainly jobbing 18 9 eT 
(66.7) (33.3) 

Repetition 2 21 23 

(8.7) (91.3) 

Mainly repetition 2 26 28 
(7.4) (92.9) 

Total 48 60 

  

Ee = 54.74292 ar. 3 
 



  

  

Growth Method Moves 

% Yes No Total 

C= aa) ie 5 5 
(6.7) (27.3) (2222) 

6- 10 4 ie 6 
(13.3) (18.2) (14.6) 

11- 20 Z 4 5 
(3.3) (36.4) (12.2) 

21- 50 7 2 ) 
(23.3) (18.2) (22.0) 

51-100 3 0 3 
(10.0) (0.0) ies) 

Over 100 13 0 13 
(43.3) (0.0) (3107) 
  

Total 30 ay 41 
 



  

, PRODUCTION METHODS AND GROWTH AT THE 

  

  

Growth at Market Method 

Expense of Firms Moves Moves 

Yes No Yes No 

Yes 28 20 60 18 
(81.1) (78.3) 

No au i 14 5 
(18.9) (21.7) 

  

  

' fable 8.10    
THE £ IONSHIP BETWEEN CHANGED MARKETS AND METHODS OF 

PRODUCTION 

  

Market Moves Method Moves 

Yes No Total 

Yes 27 6 33 
(54.0) (33.3) (48.5) 

No 35 23 12 

(46.0) (66.7) (51.5)
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accompanied by changed methods but not necessarily 

changed markets. 

Thus considering the transfer (of work) mechanism of 

growth, this may be seen as a result of a new plateau of 

production technique with or without a change of markets. 

IMPLICATIONS FOR THE SURVIVOR TECHNIQUE AND ECONOMIES 
OF SCALE 

So far we have been largely descriptive. We have 

described broadly how growth has occurred during a ten 

year period in ironfounding. 

The implications for the survivor technique in terms 

of a transfer of work, is that our data largely supports 

this. We may restate the major findings. Growth at the 

expense of firms is important. Those firms which grow, 

do so on the same technical base, for (usually) the same 

markets, with new methods of production which are approp- 

riate whether or not market changes occur, and indeed, 

future growth opportunities are seen to be technical 

rather than market opportunities. 

What this establishes is a degree of competition 

amongst similar firms. This does not imply (as we have 

shown) that all firms are similar, but that the competi- 

tive transfer of work takes place amongst similar firms. 

We have, of course, shown that other forms of growth 

are also important. External growth combining dissimilar 

markets and methods, and internal growth through diversi- 

fication into new markets, and growth for special irons. 

Our postulate here is that growth is more importantly 

similar in terms of the firms present and past operations.



we
 Te)
 

- 

SIZE OF FIRM AND TYPE OF FIRM 

  

e growth variables accord-     
   ing to the s egation) and the type of 

firm. Only two significant results were obtained. 

These were that smaller firms were less likely to expand 

into new markets with new techniques (correlation 

coefficient with size -.2738 n = 43) and thus less likely 

to change their methods (correlation coefficient -.2676 

n= 118). Secondly, jobbing foundries were less likely, 

as a group, to grow for special irons (correlation 

coefficient -.2387 n= 111). Statistically all other 

growth characteristics were similar by size and type of 

foundry. 

IMPLICATIONS FOR ECONOMIES OF SCALE 

Qn their own the results so far tell us nothing about 

economies of scale. It will be necessary to reinterpret 

the results in the light of our other empirical findings 

later. We have, however, established that a transfer 

mechanism is in operation and that growth takes place 

within the firm's own experience. 

Now, if costs are important, then growth will allow 

firms to produce at lower average cost per unit up to 

minimum efficient scale. In an attempt to examine a 

direct relationship between size and cost reductions due 

to size, we approached the problem in two ways. First we 

asked firms if, in their opinion, larger firms had lower 

unit costs of production. Second, to what extent, given 

their own kind of output, did they consider themselves to 

be below minimum efficient scale. This last question
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was a leading question and affords only two kinds of 

  

First, the distribution of those which 

disse nted is important (believing that there were no cost 

gains to increased size) and, second, whether there was 

any consistency between individual estimates. 

The two questions are conceptually different. 

Individual firms might look to economies of scale as a 

result of growth, whereas they may or may not exist in 

practice. 

Table 8.11 illustrates that in general (76.9%) firms 

believed that larger firms did not have a cost advantage 

over smaller firms. The answers to this question were 

not related to the size or type of responding firm. 

Table 8.13 shows the results of the second question. 

If we examine only independent firms in our sample we 

find, from their estimates, that they did in general con- 

sider the possibility of cost gains from increased size 

to be true. Their estimates, which was the ratio of 

their present best output to their predicted best size, 

was not, however, related to size. Now the ratio indi- 

cates the proportion of best possible (lowest cost) 

output their present operations cover. And in size 

classes other than 76-100 employees, gains were expected. 

Firms which had grown over the ten year period were 

considered separately. This was because we felt that 

firns with the experience of growth would be more able to 

estimate further expected gains from growth. In this 

case we find a small correlation with the size of the 

firm (2 .21935); however there remains considerable



326 

  

  

n % 

Yes 12 23a. 

No 40 76.9 
  

  

Table 8.12 

WHAT ARE THE MAJOR GROWTH AREAS IN IRONFOUNDING? 

  

Type of Iron Production Method Market 

f 18 12 14 
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Teble 8.13 

ESTIMATES OF OPPIMUM 
  

‘ present optimum 

Sarin = best size 

(present optimum/best size) = a+ 3B (size /employees/) 

INDEPENDENTS ONLY: 

  

  

  

  

       

JOBBERS ‘ 

a B(SE) r? F x 

-49858 +09224 ~17334 1.88715 15 
(06715) 

REPETITION 
a B(SE) r F 2 

+25178 «24814 11 -86519 ae 
(.26677) 

Size Dependents u Independents n Non-growers n Growers “n 

O- 25 +697 (.275) 6 -.875 (.177) z +608 (.575) 4 

26- 50 594 (.139) 8 .653 (.255) 2 +575 (.111) 6 

51- 75 +795 (.167) 9 +713 (.107) 4 +861 (.187) 5. 

76-100 2.042 (1.709) 2 = Oo 2.042 (1.709) 2 

Over 100 +767 (094) 2. TOO (2) 1 +833 (0.0) a 

eT 9 18 

Using discrete categories 227139. F = 3.3972 

x° 8.49391 af 2 

Indicates no cost gains to tied foundries. 

Separate estimates for firms growing and firms not growing. 

(present optimum/best size) = 2 + B (size /employees/) 

INDEPENDENTS ONLY: 

NON-GROWERS 

a B(SE) r F n 

83219 03840 09661 +749 2 
(04438) 

GROWERS 

a B(SE) 3 F n 
~20422 225972 +21935 4.4958 18 

(.12249)



diversity in the results. 

Foundries which were tied, supplying castings not 

only to the 

  

market but also for their own use, on 

average predicted no cost gains from increased size. 

CONCLUSIONS 

We have established a transfer mechanism. We have 

also established that firms of differing size are not on 

average perceived as having lower costs of production. 

An investigation of firms' predicted optimum size yielded 

no unique optimum, but suggested firms expected increased 

size to yield cost gains. These results are not neces- 

sarily incompatible. Cost gains may not be found in 

practice, but may be available in principle. In addition 

(from Chapter 6), we noted that the degree of competition 

between size groups (allowing comparability by size) was 

not great. Thus intra group optima may be more important 

than relative inter group cost advantages. 

We now move on to examine the rate of growth and size 

and profitability.



ECONOMISS OF SCALE AND THE RATE OF GROWTH 
  

In this section we wish to examine the relationship 

between the rate of growth and economies of scale. Also 

the interdependence of growth on profitability. 

It will be recalled that where the law of proportio- 

nate effect is seen to be operating, it has been 

interpreted to imply constant costs. 

Now the law of proportionate effect asserts that the 

grovth rate of a firm in any one time period is a stochas- 

tic phenomenon which results from the cumulative effect of 

the chance operation of a large number of forces acting 

independently of each other, and that the probability of 

a firm growing at a given rate in any one period of time 

is independent of the initial size of the firm. 

For the law of proportionate effect to fully desc- 

ribe the growth processes of a given size distribution of 

companies, then two conditions must prevail. 

(1) All size groups must have the same proportionate 

growth rate. 

(2) The dispersion of growth rates about the mean 

must be the same for all size classes. 

To estimate (1) we can use the function: 

log St = a+ B log St-, + log et 

Where S is size, and t is the time period. We compare B 

with 1. 

To estimate (2) we may use the F test, and examine 

whether there is any correlation between the standard 

deviation of growth in size classes, and size.
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PREVIOU q 

  

The evidence of previous studies tend to support the 

first condition.> 

Studies have shown that the second condition is not 

always fulfilled. And that either variability is 

heterogeneous between size classes with a tendency 

towards negative correlation.* Or the dispersion is 

negatively correlated with size.?
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RATE OF GRO FOUNDING: 

  

Table 8.14 indicates that in general (except for 

1970-69) firms grew at the same proportionate rate. 

Different measures were used - sales, employees and net 

assets. 

Furthermore, we separated growing firms from firms 

which were contracting. And again we find that growth 

is independent of size. This suggests that any above 

average higher rate of growth by small firms to achieve 

minimum efficient scale, offset by firms contracting due 

to disadvantages of scale, and thus on aggregate suggest-— 

ing no proportional difference between size groups, does 

not hold. All growing firms and contracting firms in 

the period 1970-67 do so at the same proportionate rate, 

independent of size. 

ON DISAGGREGATION 

All groups - dependent foundries and independents 

subdivided into jobbers and repetition foundries grow at 

the same proportional rate. Except jobbers in the 

period 1970-69. 

THS VARIABILITY OF GROWTH 

Table 8.15 - an F test - indicates homogeneity of 

variance between size groups. 

If we consider standard deviations:-



le 8.14" 

\WEH RELATIONSHIPS 
  

Function 

sales 70 =f 
sales 69 

; employees 70 = f 
; employees 69 

> NA 70 =f 

; NA 69 

-NA TO =f 
; NA 68 

;NA70=f 
; NA 67 

a 

+349 

-077 

-.014 

067 

Dependents 

(a= 53) 

B(SE) 

+9595 
(.051) 

968 
(.079) 

+958 
(061) 

-9745 
(.082) 

-970 
(086) 

is 

876 

-748 

829 

s138 

-7134 

Independents 

(n = 70) 

a B(SE) r 

053 1.016 3979 
(.018) 

0105 2967 3605 
(.085) 

-382 -9298* .9373 
(.029) 

2243 «912 -938 
(.030) 

4681 929 .912 
(6035) 

2054 

0183 

-7016 

mae 

2517 

  

Independents only 

Repetition Non-Growers Growers 
(n = 28) (n = 20) (n =750) 

B(SE) ru a B( SE) r° a B(SE) re 

1.002 +9835 
(.0323) 

-9637 +985 
(.024) 

-9742 +986 
(.023) 

39724 -972 
(.032) 

-8565 + 79703 =.29 1.036 -988 +529 +944 -934 
(.0844) (.027) (.036) 

    

 



    

Table.3.15 

BREAKDOWN OF THE GROWTH OF NET ASSETS BY THE SIZE OF TH® FIRM 

  

Employees 

z 

All Independents 

25> 50: 
513175 

- 16-100 
101-200 
201+ 

Repetition 

  

Jobbers 

25- 50 
La) 15 

76-100 
101-200 
201+ 

202 
136 
2093 
«076 
032 

2254 

1099 
2037 

1970-69 

s.D. 

+730 

B
e
 

v
V
o
o
u
d
 

w
a
v
e
 

I
 

150 
+283 
124 
197 
089 

* 4135 
2338 
+134 
+216 
2089 

1970-68 

S.D. n 

+426 37 
2257 13 
144 9 
2298 8 
2197 

B= .4444 

6284 z 
2227 4 
-073 5 
2316 a 
197 3 

F= .62 

467 28 
2279 9 
218 4 
= 1 

P= 41923 

xt
 

221 
«250 
477 
2053 

C " 

  
w
a
u
R
S
 

xt
 

089 
102 
+042 
e115, 
062 

028 
148 
010 
028 

1969-68 

S.D. 

W
I
M
 

= 

  

-.010 
357 

= 056 
012 
«ll? 

2057 
2026 
+303 

-.012 

1968-67 

S.D. n 

  

w
i
M
E
o
 

    

co)
 " 
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(1)    ¥S 

Variability is highest in the smallest 

size group - 26-50 employees. Except for the 

years 1968-67. Above this there is no systema- 

tic relationship between the variability of 

growth and size. 

(2) Repetition Foundries 

Again variability tends to be highest in 

the smallest size group, with no systematic 

relationship with the size of the firm. 

(3) Jobbing Foundries 

There is a tendency for declining variab-— 

ility with increasing size for jobbing foundries 

for the periods 1970-69, 1970-68. For the 

other periods there is no relationship with size. 

SUMMARY 

Firms grow at the same proportional rate in all but 

one case considered. There is no general tendency for 

growth rates to be a declining function of size, though 

the smallest firms tend to have the highest variability of 

growth. 

NOTE 

Tables 8.16 and 8.17 are an analysis of growth rates 

reported by firms in reply to our questionnaire broken 

down by the number of employees. The tables indicate that 

growth is again unrelated to the size of the firm.



w Ww oO 

  

{135 OVER TEN YEARS BROKEN DOWN 

  

  

    

% x Gi. Ds n 

0-5 62.2 58.39 p 

6- 10 80.33 79.71 6 

11- 20 156.80 121.20 5 

2t~ 50 257.22 278.97 2 

51-100 496.67 396.68 3 

Over 100 146.57 98.94 14 

Total 177.00 214.90 42 Fs 259105 

  

  

Table 8.17 

CONTRACTION OF THE FOUNDRY OVER TEN YEARS BROKEN DOWN 

  

BY SIZE (ZMPLOYEES) 

% = S.D. n 

o- 5 18.00 4.00 2 

6-10 - - - 

11-20 124.33 124.70 3 

21-50 60.0 20.0 2 

Over 50 - - - 

Total 75.57 93.98 ‘Te e108 
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CONCLUSIONS 

ct
 hat the law of proportionate 

effect implies constant costs if both the mean and the 

variability of growth is the same between size classes. 

Then our data, above 50 employees, supports this.
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ROFITABILITY 

  

3 8 ofitability as an indicator of 

general efficiency in Chapter 7. Further, we discovered 

that profitability was unrelated to the size of the firm 

as was growth. Now it is natural that we should expect a 

connection between profitability and growth. This is 

because profits are both the means of growth and an 

attraction for outside funds. 

However, there need be no simple relationship. Both 

profitability and growth are related to the state of 

demand, the competitiveness of industries, managers abil- 

ities and decisions, etc. But some relationship should 

be expected even if it is not a close one. 

The problem of comparing growth and profitability is 

one of identification. Which causes which? As we have 

said, other factors will affect growth other than profits 

and vice versa. Equally, in an empirical investigation, 

the time period is important. Hence lags and leads come 

into the picture. Marris® examines the theoretical 

position thus: 

(a) Neo classical theory tells us that profitable 

opportunities will be taken (those over and 

above the going rate of return) and will con- 

tinue until expansion has gone so far as any 

prospective return to expansion would be 

pushed back to its original level.
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(b) If there are no constraints on the demand side 

and firms are entirely self-financing, they will 

grow in relation to their profitability. If 

all firms grow at their maximum possible rate, 

the two rates will become equal over the time 

period. 

(ce) If they grow using part of their profits there 

will be scatter but the rule (or connection) 

between profitability and growth will be made, 

i.e. profitability leads to growth, and the 

regression line can be thus interpreted. 

(d) A double connection can theoretically be con- 

sidered thus producing the identification 

problen. This is to assume firms maximise long 

term profitability in relation to present 

resources. This implies relationships between 

the rate of return, and the rate of growth and 

the discounted value of future profits, the 

retention ratio and (policing the system) the 

stock exchange valuation ratio. 

PAST AND FUTURE PROFITABILITY IN RELATION TO GROWTH 

This is the theoretical position. A more practical 

consideration would be to consider the relationship 

petween profitability and growth as follows. 

If we ignore the identification problem of consider- 

ing growth and profitability simultaneously we may 

consider past and future profitability in relation to 

growth. The Penrose effect lays stress on management and 

suggests that the best profitable opportunities are
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s profitable opportunities. 

  

opportunities may come about 

because of managerial difficulties. Thus the relation- 

ship between past growth might be curvilinear in form. 

A high growth rate might be less profitable overall than 

a@ small growth rate. Now the problem which arises here 

is if we examine past and present profitability in rela- 

tion to growth, there is no reason why we should expect 

any particular year to have a special effect on 

profitability. 

For example, if we consider past profitability 

affecting growth, then we may expect growth to be a func- 

tion of the past profitability of the firm, but the growth 

decisions are planned and this planning may not occur 

necessarily in the year or years we choose our profitab- 

ility variable. In terms of the future profitability of 

the company, we might expect growth to lead to future pro- 

fitability (curvilinear in form because of the Penrose 

effect) but since we might also expect adjustments to take 

place for the firm to adapt to its size, any future pro- 

fitability will equally be subject to the problem of the 

year or years taken. These problems are particularly 

important because we know that profitability is highly 

volatile and conditions beyoné the control of the firm 

(e.g. demand fluctuations) will upset any possibility of 

firm conclusions or the expectation of any close relation- 

ship. Ideally long periods should be considered but this 

is not available in our study. Equally because we are 

considering a cross-section of firms, we are assuming that
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firms have similar opportunities for profitable growth, 

adjust to growth similarly and face similar market condi- 

PAST RESEARCH ON PROFITABILITY AND GRowry? 

Whittington found using a simple linear model, but 

averaged over six year time periods, that the regression 

estimates on past growth and future profitability were 

significant in seventeen out of the twenty industries 

studied. His results relate to all quoted companies. 

And for this reason we would not expect our results to 

bear any necessarily very similar tendencies because our 

sample mainly includes companies which are private. Thus 

the new growth theories are more relevant to his research.” 

However, he found that past profitability had a much 

greater influence on future profitability even allowing 

for the effect of growth. Thus past growth, when allow- 

ing for the effect of past profitability, is not much 

related to future profitability. In his study the effects 

of external financing led him to the very tentative conclu- 

sion that external finance imposed some discipline on 

investment plans. In most industries externally financed 

firms had higher profitability but in other industries 

they were less profitable. But in most the effect of 

external financing on future profitability was small and 

rarely statistically significant. 

PROFITABILITY AND GROWTH IN ITRONFOUNDING 

It is relevant to our study to examine the relation- 

ship between efficiencies (profitability) and growth. 

We are interested in four relationships:



(a) 

(») 

(c) 

(a) 
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the relationship between past profitability and 

the relationship between growth and future 

profitability, 

the simultaneous relationship between growth 

and profitability, 

the continuity of growth. 

There is no special reason to expect growth to be 

continuous. Firms which grew in one period would not 

necessarily grow in a future period at the same rate 

because of the necessary constraints on management to 

adjust to each successive new plateau of achievement; 

this is irrespective of immediate growth opportunities 

facing the firm. 

GROWTH AND 

  

PROFITABILITY: THE EMPIRICAL 7 

We estimated five relationships: (t = time period) 

(1) 

(2) 

(3) 

(4) 

(5) 

profitability + = f growth of net assets 

(cea) (en 2) ce) 

growth (t - 2) (t - 3) = f profitability 

(Geo 2) Ct — 3) 

profitability (t; + to + t3 + t4)/4 = f growth 

1970-1967 

profit/sales (t1 + to + t3 + t4)/4 = f growth 

1970-1967 

growth 1969-1968 = f growth 1968-1967 

The major limitation to our analysis was that the 

time period under consideration was very brief. Thus, 

irrespective of the definition of the function and the 

problems of intervening variables, any results must be
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viewed tentatively. 

The sample was disaggregated. We considered all 

independent firms in the sample and then, separately, 

jobbing foundries and repetition foundries. Tables 8.18 

and 8.19 illustrate the results. 

a Present profitability in relation to past growth 

was statistically significant at the 5% level in 

five of the nine estimates although r? was low. 

aie Similarly growth in relation to past profitab- 

ility was significant at the 5% level in five 

of the nine estimates. 

36 Some relationship was discovered between pro- 

fitability and profit/sales and the percentage 

growth rate 1970-1967. 

4. The rate of growth was not continuous. 

In view of the fact (Table 8.18) that profitability 

tended to persist over the period, and past profitability 

was a good indicator of future profitability, our results 

should be interpreted tentatively. 

Any study of profitability and growth presupposes the 

need for profitability to grow, and is interested in the 

effect of profitability on growth. However, when we con- 

sider a cross-section of firms, different firms will have 

different objectives and different abilities to grow. 

Thus some firms may achieve high rates of profitability and 

not wish to grow. 

Our study here is at present purely descriptive (we 

wish to draw conclusions, later, from our other data on 

growth) and we thus note that there is a tendency for
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profitability and growth to be related, which might sug- 

gest that the successful can grow and remain successful. 

Tables 8,22 and 8.23 illustrate that there is no percen- 

tage increase in profitability as a result of growth in 

the period. 

The necessary link between profitability and growth 

is illustrated in Table 8.21. These are the results of 

our questionnaire sample. For the majority of firms two 

sources of funds for growth were used - first, profits 

and second, bank loans. Bank loans are an expensive 

form of external finance which cannot be considered long 

term. Thus firms in the industry can be considered 

almost as self-financing. 

CONCLUSIONS ON PROFITABILITY AND GROWTH 

Our conclusion, relevant to our discussion, is that 

some successful firms grow and that there is no evidence 

to suggest that they do not remain successful. Combined 

with our evidence on profitability and the size of firm 

and size of firms and growth of firms, this conclusion is 

unsurprising.
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Table 8.18 

GROWTH AND PROFITABILITY 

  

Profitability and 
Growth of Net Assets 

Profitability 1970 
= f£ growth 1970-69 

Profitability 1970 
= f growth 1970-68 

Profitability 1970 
= f growth 1970-67 

Growth 1970-67 
= f profitability 1967 

Growth 1970-68 
= £ profitability 1968 

Growth 1970-69 
= f profitability 1969 

Profitability (1970 + 
1969 + 1968 + 1967)/4 
= f growth 1970-67 

a 

+13563 

-10185 

10920 

«17425 

~17362 

-.14930 

-09110 

Independents 

B(SE) r° 

+03964 01563 
(03815) 

.22881* 22149 
(.05202) 

.12765* 12195 
(04154) 

-66759*  .03627 
(.26 347) 

~54061 -03966 
(41046) 

2.45351* . 35654 
(.50859) 

<1 126% 17783 
(03891) 

70 

70 

70 

710 

44 

44 

44 

a 

. 18086 

-14308 

217548 

+ 15360 

-13295 

00504 

209577 

Repetition 

B(SE) 

+25407 
(.21050) 

-32743* 
(.12174) 

+09855 
(.17548) 

-69738 
(44671) 

.72005* 
(32990) 

-53144* 
(.21099) 

-29448* 
(.06266) 

r2 

+05 306 

+21767 

+05987 

-08571 

#22943 

+ 28393 

+57989 

28 

28 

28 

28 

18 

18 

18 

a 

-09303 

06707 

206726 

. 18463 

-19369 

.14484 

06523 

Jobbing 

B(SE) 

04312 
(03581) 

~20260* 
(.05185) 

-13941* 
(04543) 

66950 
(, 34233) 

-40972 
(73245) 

3.46250* 
(69651) 

-06733 
(04052) 

-03496 

227625 

-19054 

08727 

~50732 

~10320 

42 

42 

42 

42
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PERSISTENCY OF GROWTH 

Independents Repetition Jovbing 

a B(SE) re n a B(SE) r? ne pee B(SE) r? n 
vth (net assets) +07239 = -.10264 -01301 70 .08474 02584 -00246 28 .06802 ~.21935 -03664 42 
1968 (10841) (10201) (.17785) 

growth (net assets) 
9 1967 

Profit/sales (1970 + -03542 -03489* .10692 44 .5498 05131 10168 18 -01991 «02981* .17660 26 
~01556) (03813) (£01314) i 1969 + 1968 + 1967)/4 

= f growth 1970-67 

 



34
6 

  

Table 8.20 

FINANCE FOR GROWTH OVER TEN YEARS 

  

Retained profits 

Long term loans 

New issue of shares 

Short term loans 

Bank overdraft 

Group finance 

Mainly by 
this method 

16 
(34.8) 

2 
(2.2) 

ali 
(2.2) 

iL 
(2,2) 

il 
(15.2) 

12 
(26.1) 

Important 
method 

6 
(13.0) 

1 
(232) 

Le 

(2.2) 

1 
(2.2) 

6 
(13.0) 

1 
(2.2) 

Partly 
important 

8 

(17.4) 

3 
(6.5) 

0 
(0.0) 

a 
(252) 

5 
(10.9) 

5 
(10.9) 

Slightly by 
this method 

2 
(4.3) 

0 
(0.0) 

2 

(4.3) 

1 
(2.2) 

4 

(8.7) 

io 

(4.3) 

Not by 
this method 

14 
(30.4) 

41 
(89.1) 

42 
(91.3) 

42 
(91.3) 

24 
(52.2) 

26 
(56.5) 

n 

46 

46 

46 

46 

46 

46 
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tability Wig a y_ 1967 = 
£ ist_assets 1 ue 

  

  

  

  

a B(SE) r° n 

All Independents — a i 7 70 

Repetition 04681 -.02434 00447 28 

(.07126) 

Jobbers .00607 00905 00049 42 
(06495) 

Table 8.22 

THE RELATIONSHIP BETWEEN GR‘ H AND CHANGING 

PROFITABILITY 1970-1967: GROWING FIRMS ONLY 

a B(SE) r n 

All Independents «04844 -.02834 200454 50 
(06054) 

Repetition -.04494 15431 08085 19 
(.12619) 

Jobbers 06826 -.06999 03242 gt 

(.07101) 
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10. 

ds 

12s 

13. 

Small firms grew mainly at the expense of others. 

Larger firms grew through market opportunities. 

The technical base of growth remained the same. 

Internal growth was more importantly for the same 

market though new markets were of some importance. 

The market importance of external growth was equally 

for new and old markets. 

Firms in the sample did not believe that larger 

firms, in general, had lower costs of production. 

Estimates of cost gains from increasing scale were 

not related to the present size of the firm. 

(Marginally) growing firms were on a path towards 

optimum which was related to their present size. 

Cost gains through increased size was less important 

to tied foundries. 

Firms grew (generally) at the same proportionate 

rate. 

The dispersion of growth rates was not related to 

size. Though smallest firms had greatest variab- 

ility of growth rates. 

Firms looked to profits (internal) then bank over- 

drafts (external) as sources of finance for growth. 

There was a loose connection between profitability 

and past and present growth but growth did not 

enhance profitability generally. 

Growth ae not consistent over the time period for 

each firm.
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CONCLUSIO   

  

2    Despite the connection between growth and economies 

oO of scale discussed in this chapter, we have seen that 

such a connection is only a tenuous one. The evidence 

discussed here does not distinguish between cost advan- 

tages due to scale economies and advantages due to 

"success", It is however clear that a transfer mechanism 

is at work amongst the smaller firms in our sample. But 

since growth does not favour any particular size group of 

firms, success and therefore the transfer mechanism, does 

not especially favour any particular size group. Except 

that a proportionate growth rate in higher size classes 

means a higher absolute rate of growth. _Thus, if this 

is at the expense of other firms, there is a higher abso- 

lute amount of work transferred to these firms. However, 

these larger firms also grew from fresh market 

Opportunities, 
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CHAPTER 9 

COMPETITION, EFFICIENCY AND GROWTH 

SYNOPSIS: In this chapter we are going to pull together 

the main conclusions of the last three chapters. In 

addition, we shall attempt a suggestion for the transfer 

mechanism, implied in Chapter 2, which may be at work. 

THE HYPOTHESIS RESTATED 

In Chapter 2 we examined the changing size distribu- 

tion of firms over time. The survivor technique, a 

method for determining the optimum size of firm, suggested 

that economies of scale might be a force influencing the 

changing structure of the industry. A number of diffe- 

rent tests of the survivor technique were considered and 

these did not suggest any unique optimun. However, it 

was shown that firms in the lower size groups had a 

reduced survival value as compared with firms in the 

larger size groups. 

The survivor technique, in turn, has two fundamental 

assumptions. These are, that the firms to which the 

technique is applied are in effective competition within 

a@ single market, and that survival is itself dependent 

upon long-run costs. We noted that for foundries we 

could not usefully assume a single market and hence we 

have attempted to test the hypothesis of economies of
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scale. In addition, we explained that there were other 

reasons for survival, other than those of economies of 

scale. 

Testing the hypothesis that survival was related to 

economies of scale and that adjustment was taking place 

on the supply side (rather than changes in demand) of the 

industry, we tested the assumptions and implications of 

the technique. 

These were that competition was "sufficiently 

effective" to bring about this kind of change; that 

efficiency relatives were related to size; and that 

adjustment was taking place between firms in the industry. 

The broad task was both a question of analysis and 

establishing the degree of, or lack of, homogeneity of 

firms studied. 

ON COMPETITION 

On competition we tested the degree of similarity 

between producing firms, the extent to which price was 

beyond the control of the individual firm, and the degree 

of competition between firms of differing size. 

Our data relied upon what entrepreneurs believed to 

be the case in the industry. There was good reason to 

use this technique. Apart from the relationship between 

beliefs and actions, as opposed to the relationship 

between (structural) possibilities and actions, our know- 

ledge that the industry is heterogeneous suggested that 

any method designed to examine differences over large 

numbers of firms also required that this could best be 

achieved if they defined "themselves",
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Our major conclusions on competition were that firms 

were keenly competitive within groups, and these competi- 

tive groups also tended to be closely related size 

classes. Competition took the form of price, delivery 

and quality with individual firms competing most strongly 

on delivery. These competing groups were, on average, 

open to new competition which ruled out the likelihood of 

excess profits, and the degree of competition on other 

variables suggested collusion was improbable. 

Given that firms grow (Chapter 8) at the expense of 

other firms, especially in the small size classes, it is 

likely that demand is also elastic within these groups 

(imperfections are not extremely important). The impor- 

tance of oligopsony, monopsony, and bilateral monopoly 

and oligopoly were hard to determine. On our measures 

such factors did not favour or disfavour any particular 

size of firm, and in the light of our chapter on growth 

did not suggest that this made a marked difference to any 

transfer mechanism at work. 

The immediate importance of our conclusions on com- 

petition for economies of scale is that an adjustment 

across the industry to the forces of economies of scale 

is ruled out. But this conclusion, of a unique optimum 

size of firm, is related to the barriers between competi- 

tive groups. These were process/product barriers as we 

determined then, hence in the strict interpretation of 

the concept of scale economies, size is not important 

given the ditrerent submarkets. To some extent the 

industry divided up into groups dependent upon the length



354 

of run (Chapter TANG Small firms specialised in shorter 

runs as compared with larger firms. Also firms con- 

sidered that this determined differences in cost 

advantages between firms of different sizes. 

Lastly, the only consistent competitive advantage 

which correlated with the size of the firm was quality 

advantages, which we shall return to later. Larger 

firms, consistently, had a greater quality advantage than 

smaller firms. 

Our examination of location suggested that spatial 

barriers were important only in a few cases and, in 

general, were unimportant. 

Within groups firms were highly competitive. This 

competition was sufficiently strong as to suggest that 

an adjustment to optimum size would be important for 

firms competing with each other. 

ECONOMIES OF SCALE 
  

We side stepped the issue of directly measuring the 

scale-cost curve. Instead we chose to measure differen- 

ces in efficiency due to size. Thus efficiency in this 

case was defined as efficiency in practice, rather than 

ideal or best possible efficiency. First, we were 

interested in efficiency gains due to size, achieved in 

practice and, second, the idea of measuring general 

efficiency was chosen because, given the data available 

to us, we could not unambiguously suggest that this 

reflected only scale economies. The engineering tech- 

nique as a method of determining scale economies was 

effectively closed to us because we would need
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observations not only on firms of different size but many 

different types of firms, each of different size. 

  

is of the relationship between efficiency 

and the size of firm suggested the following: 

There was no difference in either the average 

efficiency of groups nor the dispersion of efficiency 

between groups. Three direct measures were considered - 

the profit rate, the Downie index and the Farrel test. 

Our indirect or supportive measures equally supported 

this conclusion. The age of assets were not systemati- 

cally related to the size of the firm. The distribution 

of contracts, which we included as a proxy to 

efficiency, indicated degrees of possible imperfections 

particularly over time. This is to say that although we 

considered sticky contracts to be a good indication of 

satisfactory performance on the part of firms, and a 

favourable form of customer all round, the more sticky 

forms of contracts do have a time dimension which would 

tend to arrest the transfer mechanisn. This’ is 

especially true in the case of tied foundries. 

Written replies to the advantages and disadvantages 

of competing with firms of differing size indicated, as 

we have seen, that larger firms had the advantage of 

higher quality, and given the length of run as a 

specialism of the size of the firm, this also implied a 

cost advantage between firms of differing size. Also 

firms' sensitivity to overhead costs implied, given 

variability of demand, that this would militate against 

size and thus optimum size.



If our firms were strictly comparable then 

efficiency is not related to the size of the firm, on 

our measures. But given that competition is a function 

of size of firm, we would not necessarily expect any 

differences in average efficiency due to the size of the 

firm. Thus the existence of size related submarkets on 

the demand side rule out the importance of our cross- 

sectional analysis of firms of differing size and an 

hypothesis related to the size of the firm. 

ON GROWTH 

On growth we established: 

(1) A transfer mechanism operating amongst similar 

firms for similar markets. Thus a process of 

ingestion is established. This ingestion affecting 

mainly smaller firms in the industry. 

(2) Firms mainly looked towards similar markets for 

growth, Growing from the same technical base, 

suggesting that ingestion took place between like and 

like. 

(3)) "Cost gains from size of a cross-section of firms 

were perceived in general not to exist, though cost 

gains were agreed possible for the individual firm. 

(4) Tests of the law of proportionate effect sugges- 

ted that firms grew at the same average proportional 

rate. An F test showed homogeneity of variance, 

though smallest firms had the highest variability of 

growth.
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(5) Growth, not consistent for particular firms, 

was based mainly on profits, then bank overdrafts. 

There was a loose connection between present and 

past profitability and growth. 

DISCUSSION 

In our chapter on growth we established the transfer 

mechanism implied by the survivor technique. Hence, on 

the supply side, the transfer of work is important. We 

did not establish that this transfer was due to economies 

of scale. The connections between growth and profitab- 

ility suggests that it may be the successful or most 

efficient that grow. This success was not related to 

the size of the firm. 

We shall later investigate this mechanism further, 

but it is important to make some preliminary comments. 

First, if ingestion is taking place more within size 

groups than between size groups, we should expect that 

firms would on average grow in size and move through size 

classes. Thus the ability of firms to move through size 

classes is an aspect of this question not investigated 

here. Second, it is possible that the industry has 

reached a stage of, at least, temporary equilibrium, 

These two questions, the degree of ingestion within or 

between size classes and the extent to which the industry 

is moving towards or is close to a state of (at least 

temporary) equilibrium, cannot be answered by our 

research design, Yet another question unanswered, is the 

significance of changing demand, or technological creep to 

the changing structure of the industry. Ceteris paribus,
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we have seen that foundries are flexible between markets 

(Chapter 8), and that this flexibility is unrelated to 

the size of the firm. What we are unable to determine 

is the extent of this flexibility. 

TRANSFER MECHANISMS 

Our last concern is to investigate further the trans- 

fer mechanism. Downie had a similar concern. He was 

interested in the transfer of work from less efficient to 

more efficient firms, at length. In essence he conside- 

red two forces to be at work. One was: an efficiency 

mechanism which would bring about such a transfer from the 

less efficient to the more efficient firms. The effect 

upon the concentration in an industry would depend upon 

the extent to which efficiency and growth as the result of 

increased efficiency, and in a closed system, at the 

expense of firms, was sustained by the efficient firms. 

This is to say, given a distribution of efficiency, 

then more efficient firms would grow at the expense of 

less efficient firms. But the more efficient firms need 

not at this new stage (after growth) remain competitively 

more efficient. A situation might occur where firms 

"took turns" in the efficiency game. 

Working separately would be the innovation mechanism, 

It would work in the opposite direction for the following 

reasons. Where new techniques have been discovered, 

there will be a distribution of techniques used amongst 

firms in the industry. And as the technique practised by 

a firm Giverees further and further from that most approp- 

riate, there will come a point where it pays to make a
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change. Thus the new change will move the firms into 

the ranks of the up-to-date. Further, as the efficiency 

transfer mechanism reduces the distribution of costs, 

given the will to grow, the rate of experimentation for 

innovation will increase. At some time innovation will 

be successful, and assuming that the less advantaged 

firms, in ranking, attempt innovation more, then the 

successful innovations will occur amongst those firms 

which were not successful on the last occasion. Rela- 

tive advantages will change. The old cost relatives 

will change and a new form of redistribution will take 

place. Thus: 

"When technique is in the melting pot, old kings 

are being dethroned and new ones are coming to 

the fore." 

Our interest in the transfer mechanism is a simple 

one. Given that firms do grow (and in our sample) at 

the expense of others, what important transfer mechanism 

is in operation? 

We are interested in Downie's idea of transfer 

mechanisms but it is arguable that the relationship 

between efficiency-transfers and transfers due to innova- 

tion would be as he described. This is simply because 

efficiency-transfers imply growth. Growth implies the 

ability to adopt new methods of production - those both 

appropriate to the new size and those current in the 

knowledge of innovations. This is particularly important 

where, as in our industry, important innovation is not the 

product of experimentation on the part of individual



firms, but on the part of an association to which firms 

may affiliate themselves /in this case the Cast Iron 

Research Association/. This innovation need not be 

secret but common knowledge. 

Furthermore, as he describes it, efficiency and 

innovation are but one and the same thing a relationship 

between inputs and outputs. Artificially he has drawn 

a distinction. However, efficiency and innovation may 

differ insofar as innovation produces both cost advan- 

tages and a real and improved difference in the output. 

Where there is a demand for improvement, improved 

methods would alter the relative demand between firms 

producing improved products and firms producing similar 

products which had not been improved. Irrespective of 

the costs of production, improvements would alter the 

demand curve facing firms producing better products. 

At any point in time the industry would be split (until 

new capacity was created) and better products could com- 

mand a higher price. As new capacity is created price 

would be reduced to its old level. 

Now, if innovation also implies lower costs, there 

will be a double advantage in growth where growth implies 

innovation. It is quite possible, under such circum- 

stances, for firms to take-off, and drastically increase 

the gap between the favoured and the disfavoured firms.
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   TRANSFER MECHANISMS AND IRONFOUNDING 
  

  

(a) Our examination of competition showed that this was 

keen in competitive groups of firms of similar size, 

and that it had three elements; price, delivery and 

quality. It may be further noted (Tables 6.8 and 

6.9) that there was agreement about the demand 

criteria (Table 6.8), but that the relative advan- 

tages (the variables on which firms preferred to com- 

pete) were delivery with second and third (and more 

variable) quality and price advantages. 

(b) Our examination of the distribution of efficiency 

suggested that it was not related to size, neither in 

terms of the average nor the dispersion of efficiency 

in size classes. 

(c) Growth implied a transfer mechanism amongst smaller 

firms. 

We may conclude, so far, that given imperfections 

were slight within the competitive groups, then transfer 

could most appropriately take place through lower price, 

more reliable delivery, and a higher quality. Now given 

that firms in our sample considered they were able to meet 

delivery requirements (opportunities for further competi- 

tion on this criterion being saturated (Table 6.17 (of 

Chapter 6) correlation .7482)), greater opportunity would 

be found through improving quality (Table 6.17 correla- 

tion .4543) or lower price (Table 6.17 correlation .1792). 

Now a reduction in price implies a reduction in 

costs where profits are normal. Such a reduction might 

be the result of increased internal efficiency or
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economies of scale, 

Now as we have seen, firms do see the possibility of 

cost gains from size, but observe no cost differentials 

due to present size (as we observed). 

The next alternative possibility is to improve 

quality. 

Thus in order to examine the competitive mechanism 

and transfer mechanism, we intend to examine the competi- 

tive advantages developed as the result of growth.
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GROWTH, COMPETITION AND THE TRANSFER 
OURAN Lol 

Throughout this section, in order to discover the 

mechanism of transfer, we shall assume that growth was 

successful. 

Now growth, as we have seen, implies a transfer of 

work for smaller firms (at the expense of other firms) 

and, on average, for larger firms it implies also growing 

demand. 

In order for growth to be successful, where competi- 

tion is keen, and where total output of firms is fixed, 

firms must show a competitive advantage over and above 

their direct competitors. 

GROWTH AT THE EXPENSE OF FIRMS 

One way of examining this comparative advantage is 

to examine competition amongst the gainers and the losers. 

Two issues are at stake; first we wish to examine whether 

the gainers and the losers perceive demand and hence com- 

petition amongst each other equally. Secondly, if they 

do, what comparative competitive advantage do the gainers 

have over the losers. 

It is appropriate here to remind ourselves of the 

geometry of supply and demand curves, 

(i) If the output of the competitive group is 

effectively fixed, then growth on the part of 

some firms will increase the degree of capacity 

of supply, at any one time, so that it is not 

in equilibrium with demand. If firms are 

producing identical products or are able to
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produce identical products, then price in the 

new equilibrium situation will fall. 

(ii) If there are imperfections in the competitive 

group, firms will be facing downward sloping 

demand curves individually. Such competition 

is characterised by factors other than price. 

Under these circumstances the gainers will 

effectively move the demand curve for their 

product to the right, at the expense of the 

losers, the demand curve for them will move to 

the left. 

(iii) In this second case, ceteris paribus, before 

equilibrium, prices will rise for the gainers, 

and price will fall for the losers. 

Now Table 9.1 examines these issues. As we recall, 

there were substantially more gainers than losers in our 

sample. 

We shall first consider growth and loss of work 

within the competitive groups as an exchange of work. 

The two issues we shall carefully examine are perceived 

competition and perceived own advantages. 

Table 9.1 illustrates the results. Firms were asked 

to rank the importance of competitive variables on a five 

point scale from extremely important to unimportant, 

Because, necessarily, such grading suffers from 

inaccuracies if we consider individual points, we decided 

to group results. Particularly, we examined and com- 

pared resvonses in categories 1 and 2. We added them 

together.
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GROWTH, DECLINE AND COMPETITION 
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Competitive variable and % n 
Descriptive growth variable 1 2 3 4 $ 1 3 5 

Price All 500 ahs bee Ovni. Crk tn te6 62 Bar* (3. Re 
Changing method Yes G 53.5 36.0 8.1 ie ine 46 Teta! 

No BA 38.5 23,8) 6.9 3.4 12 Re oo ee 
At expense of firms Yes ¢ 51.9 34.6 8.6 2.5 42 Ta ten e 

No G 38.9 50.0 11.1 0.0 7 PO 1G 
No growth All L BAe lan S0r elec we Oates 25 eel eae 
Market loss Yes L 80.8 (3.8 11.5 0.0 21 3 Oy 
Work loss Yes L 66.7 — 12560 150.0) 1050-823, 8 OP gor Els 

Delivery All 38.7 41.9 16.1 0.8 2.4 48 20 E73 
Changing method Yes ¢ 43:0. 3722) 16.3 2.2 = 9213 37 i Sie 

No L 34:5 G1.7) 10.3 0.0 3.4 10 3 Oinn ee 
At expense of firms Yes G 34.6 45.7 16.0 a2 15125 28 9 ae eee 

No 6G 50,0 3343 O6.t> (G20 000) 9 35) 0) e 
No growth All 39.5 41.9 14.0 0.0 4.7 Ly 6 10 
Market loss Yes L 30:8 46,2 1544 0.0 207 8 Si 0epee 
Work loss Yes L 50.0 16.7 25.0 0.0 8.3 6 Sanaa 

Quality All 43.4 40.2 13.9 0.8 1.6 53 Ao er ane: 
Changing method Yes G 42,9° 045.3. 10.5 Q.0 = 243 36 Sint FO ae 

No L 57.1 14.3 25.0 3.6 0.0 16 i hain) 
At expense of firms Yes ¢ 38.8 40.0 18.7 Wee oun ise 31 1S eubeen 

No G 66.7 27.8 5.6 620. 010 12 de, oe Ofaue 
No growth All L 42.9 45.2 9.5 O50 = 2.4 18 fenced 
Varket loss Yes L 40.0 48,0 B50" 110.0 10 2 TRON ok 
Work loss Yes L 27-35 54.5. 1852). 210.0 3 2 Sow: 

Low price All 22.3 28.9 32.2 9.9 6.6 27. Soe eel 6 
Changing method Yes G 20.5 2767 32.5 12.00 762 17 27) 20) 46 

No L 24.1 34.5 31.0 3.4 6.9 7 9 dae 
At expense of firms Yes G 22.8 32-90 26:6) lta <1 655) 18 21469 «+5 

No G 2.2 2h6 ~ 3363 oOo tae 4 6 de 
No growth All L 20.3" j2o-Gglago.30 OG .8y 4.9 12 DE ei wee 
Market loss Yes L 25.0 and) e969) Bes VB as 6 Cie 2 sone 
Work loss Yes L 3353 - 3308 25.0 0.0 8.3 4 3 QO) 2 
Growth rate G 12.2 29.3 43.9 9.6 429 . 18 5 2 

Delivery All 4165 3656 227.9 Soe Oe 5 BOs Selah 
Changing method Yes ¢ 402 330% 19.8). 2.3 38 Limes Ov eso) 

‘i No L 37.9 41.4 13.8 3.4 L sored. al! 
At expense of firms Yes G 37.07 4200) 34.8) - 469 30 120 ae 

No ¢ 44.4 33.3. 22.2 0.0 8 ASE Oigns: 
No growth All L 47.6 310° 19.0) 0.0 20 Bre iO) tel 
Market loss Yes L 50.0 26.9 19.2 0.0 13 Soar Orbs 
Work loss Yes L 50,008 26.7 2550: 10.0 6 St HOL ale 
Growth rate G Bo e1o | 420 MNS Tet 15 6 63m o 

Quality All 31.6 29.9 21.4 964 37 25 ll 9 
Changing method Yes G 36.9 29.8 17.9 9.5 31 AS Meer: 

No L 14.8 33.3 29.6 7.4 4 8 2 4 
At expense of firms Yes 6 36.4 26.0 23.4 7.8 28 a8 ces: 

No G 36.8 47.4 0.0) 9 5.3) 7 OT lip ante 
No growth All L 25.6 30.8 23.1 12.8 10 orale lass 
Market loss Yes L 30.4 21.7 30.4 4.3 7 Te mecees 
Work loss Yes L 9.2 4852 36.4.) 9.2 1 A SOS age) 
Growth rate G 32.6 30.2 26.3, 11.6 14 Tobe 

KEY:- G = GAINERS; L = LOSERS 

1 = extremely important 2 = very important 3 = moderately important 

4 = not very important 5= not at all important



Table 9.2 examines the results in percentages. 

  

Table 9.2 

GROWTH, DECLINE aND CO ITION. A COMPARISON OF 
FACTORS PaRCsIVaD AS EXTREMELY AND VERY IMPORTANT 

fIRMS GROWING AND DECLINING THROUGH A TRANSFER 

    

  

Growth at the expense of firms and work lost to other 
firms. (Factors perceived as extremely and very 
important.) 

Competitive Variable Perceived Own Advantages 

ri 
Price: gainers 86.5 Diet: 

losers 91.7 66.6 

Delivery: gainers 80.3 19.0 
losers 66.7 66.7 

Quality: gainers 718.8 62.4 
losers 81.8 27.3 
  

The figures can only be interpreted qualitatively 

because of the small number of observations in our group 

of "losers". 

Firms remain equally highly competitive on their 

perception of competition amongst their group. Marginally, 

as predicted from category (ii) of the theoretical 

implications, price has become comparatively more impor- 

tant for the losers. 

Of greater interest, however, is the striking dif- 

ferences in percentages in the delivery and quality 

categories. If we now go back to Table 9.1 and examine 

the distribution of the importance of these competitive 

variables over the five categories, it is particularly 

noticeable that firms growing at the expense of other
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firms have a y" advantage over the losers. 

In the chapter on competition we noted a small trade 

off between price competition and quality advantages. 

This makes sense in disequilibrium and it would thus sug- 

gest that the transfer mechanism operates through 

increased quality. 

GROWLH FOR GROWING MARKETS, AND CONTRACTION THROUGH 
LOST WARKETS 

We may compare the results above with growth and con- 

traction due mainly to markets. Table 9.3, similar to 

Table 9.2, illustrates the results. 

  

  

   
STITION. A COMPARISON OF 

CEIVED AS £ Y AND VERY IMPORTANT 
BETWEEN FIRMS GROWING AND DECLINING FOR IMARKET REASONS 

  

  

Competitive Variable Perceived Own Advantages 

h h 
Price: gainers 88.9 50.0 

losers 84.1 58.3 

Delivery: gainers 83.3 let 
losers 80.4 76.9 

Quality: gainers 94.5 84.2 
losers 88.0 bea. 

  

The results are similar, suggesting quality advan- 

tages for the gainers but less importantly. The degree 

of importance is less striking if we examine the distri- 

bution on the five-point scale in Table 9.1. 

What is the significance of this result? 

Disappearing markets are not as crucial for foundries, in 

general, as might first be considered. This is because
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foundries are able to change their markets because their 

  

  

Table 9.4 

HAVE YOUR PRODUCT MARKETS CHANGED OVER THE LAST TEN 
YEARS? 

  

n 
Yes 33) 

No 35 

Total 68 

  

And it is precisely the ability of firms to alter their 

markets which depends upon the degree of specialisation of 

processes that will affect their survival. 

COMPETITION AND OVERALL GROWTH 

We may reinforce the above points by examining growth 

in general. This we do by examining those firms which 

have changed their methods of production over ten years as 

compared with those firms which have not. We noted, 

earlier, that this was statistically and conceptually 

related to growth, and because of the design of the 

questionnaires and the pattern of responses, it is statis- 

tically more convenient to use this variable as a proxy 

for growth. 

Tables 9.5 and 9.6 illustrate the basic premise that 

quality competition was perceived as important amongst 

those who changed their methods as amongst those which 

didn't. Table 9.6 suggests those which did achieved a
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comparative advantage. 

Furthermore, such changes did not significantly 

affect the basis of competition, suggesting that these 

firms were competing within the same groups rather than 

changing groups. However, Table 9.7 establishes the 

point that finishing processes were improved and, as a 

market basis of competition, provided an additional 

(important) advantage. 

Though (Table 9.8) these firms had more competitors, 

which suggests both the source of change and the greater 

competitiveness attributable to larger numbers, the pro- 

tection afforded to firms with fewer competitors would to 

some extent be trumped by potential competition affecting 

both groups (Table 9.9).
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QUALITY ¢ 0 MPETT' m ION AND C HANGED PRODUCTION METHODS 

  

Quality Competition Method and Type Moves 

  

  

Yes No Total 

1 36 16 52 
(41.9) (57 21) (45.6) 

2 39 4 43 
(45.3) (14.3) (37.7) 

3 9 7 16 
(10.5) (25.0) (14.0) 

4 0 i a 
(0.0) (3.6) (0.9) 

5 2 0 2 
(255) (0.0) (1.8) 

Total 86 28 114 
(100.0) (100.0) (100.0) 

Rei14 368) are 
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Table 9.6 

QUALITY ADVANTAGES AND CHANGED PRODUCTION METHODS 

  

  

High Quality Advantage Method and Type Moves 

Yes No Total 

ab ou 4 35 
(36.9) (14.8) (3245) 

2 en 9) 34 
(29.8) (33.3) (30.6) 

3 15 8 23) 
(17.9) (29.6) (20.7) 

4 8 2 10 
(9.5) (7.4) (9.0) 

5 5 4 2 
(6.0) (14.8) (8.1) 

Total . 84 rat diate 
(100.0) (100.0) (100.0) 
  

xX 6.89) 9 ct 4 
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TITION AND CHANGED 

  

  

Finishing Process Based Method and Type Moves 
Competition 

Yes No Total 

ZL 18 4 22 
(2354)eee (15.4) (21,4) 

2 21 3 24 
(2753) (11.5) (23.3) 

3 22 o ope 
(28.6) (34.6) (30.1) 

4 6 8 14 
(7.8) (30.8) (13.6) 

5 10 2 12 
(13.0) Cia?) (12.7) 

Total TT 26 103 
(100.0) (100.0) (100.0) 

  

4210.15 af 4 
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Number of Competitors Method and Type Moves 

Tes No Total 

None 2 2 4 
(3-2) (11.8) (5.1) 

1- 3 5 3) 10 
(8.1) (29.4) (1227) 

4- 10 28 8 36 
(45.2) (47.1) (45.6) 

11- 20 18 2: kG 
(29.0) (5.9) (24.1) 

21- 50 6 0 6 
(9.7) (0.0) (7.6) 

51-100 2 0 @ 
(3.2) (0.0) (2.5) 

101-200 0 D 1. 
(0.0) (5.9) (1.3) 

201+ aE 0 a. 
(1.6) (0.0) (13) 

Total 62 Li tS. 
(100.0) (100.0) (100.0) 

  

K* 16.90 af 7 
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HODS AND COMPETITION FROM 
DUCTS 

  

  

Potential Competition Potential Competition and 
Method Changes 

Yes No Total Method 
Changes 

Yes Se 19 (OX 
(60.5) (63.3) (61.2) 

No 34 LE 45 
(39.5) (36.7) (38.8) 

Total 86 30 
(100.0) (100.0) 

  

If we re-examine these conclusions by size of firm 

and take an arbitrary cut-off point of 100 employees, we 

find (Tables 9.11 and 9.12) that perceived quality com- 

petition is equally important for firms above and below 

100 employees. However, firms below 100 employees 

(Table 9.12) display a greater variability of quality 

ability than those above 100 employees. This result, 

combined with Table 9.10, where more firms above 100 

employees had changed their methods, suggests that 

opportunities for successful growth through quality is 

greater for smaller firms than for larger firms. Hence 

given, as we discovered, that smaller firms grew mainly 

at the expense of others, this reinforces the likelihood 

of a transfer mechanism based on increased quality.
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Table 9.10 

CH ED PRODUCTION METHODS BY SIZE (EMPLOYEES) 

Method and Type Moves Employees 

<100 > 100 

Yes 44 43 
(64.7) (86.0) 

No 24 7 
(3553) (14.0) 

Total 68 50 
(100.0) (100.0) 

  

x° 5.69 afl 
  

  

Table 9.11 

QUALITY COMPETITION BY SIZE (EMPLOYEES) 

  

  

Quality Competition Employees 

<100 > 100 

1 = very important 59 42 

(83.1) (82.4) 

2 = important 12 5 
(16.9) (9.8) 

3 = unimportant 0 4 
(0.0) (7.8) 

Total TW 5a: 
(100.0) (100.0) 
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Table 9.12 

HIGH QUALITY ADVANTAGE BY SIZE (EMPLOYEES) 

  

  

High Quality Advantage Employees 

<100 > 100 

1 svery important 35 36 
(52.2) (72.0) 

2 important 19 6 
(28.4) (12.0) 

3. wmimportant 13 8 

(19.4) (16.0) 

Total ass 67 50 
(100.0) (100.0) 

  

Xo SlG at72 
 



ems 

CALE 

  

of possible gains from size and changing 

  

methods, the theoretical notion of economies of scale is 

ruled out because firms are producing a different 

(improved) product. Thus in effect, though we may have 

discovered the mechanism of transfer, we are unable to 

disentangle the aspect of technical progress and changed 

products. Thus the assumption that firms are using the 

best technique open to them and producing basically an 

homogeneous product is effectively withdrawn, and thus 

the possibilities for measuring economies of scale 

through cross-sectional analysis not open to us. This 

aspect then becomes inconclusive except (because of 

relative price advanteges, there is a trade off between 

quality advantages and the importance of price competi- 

tion) that cost conditions in practice are clearly less 

important.



  

CONCLUSIONS 

  

We have sk the survivor principle does not 

illustrate the importance of economies of scale in this 

industry. This is because of differences existing 

between groups of competitors which are as likely as not 

to be of the same size. Average efficiency and the 

dispersion of efficiency within size groups does not 

differ between sizes of firms. We did find a transfer 

mechanism affecting principally smaller firms; this was 

based on improved quality which was generally associated 

with the growth of the firm. Our data did not suggest 

that these firms had a price advantage, but that the 

conditions of demand were changing favourably towards 

these firms which had improved the quality of their 

output.
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Four questionnaires were distributed to firms in the 

industry. The questionnaires are numbered I, II, III 

and IV. Reference to specific questions in the text 

refer to questions in questionnaire III.



    

Telephone 021-359 3611 

THE EFFICIENCY OF IRON FOUNDRY PRODUCTION 
  

This questionnaire forms part of a wider research 

project on the efficiency of iron foundries. 

Questions are asked on technical and financial 
aspects of foundry production, 

If you find any questions impossible to 

answer, please ignore them, 

We guarantee not to disclose the identity of 

firms. If you would like to receive the results 

of the study, however, would you please insert 

your firm's name and address. 

Name of firm; 
  

Address: 

  

The completed questionnaire should be returned to: 

D. Hitchens 
Industrial Administration Research Unit 

The University of Aston in Birmingham 

82 Coleshill Street 

BIRMINGHAM 

B4 7PG 

 



11 

CHARACTERISTICS OF THE FOUNDRY 

Le Status of the foundry (please tick) independent 

member of group 

closed company 

division of firm 

2. What was the average number of employees for the following accounting 
years? (please count two part-time employees as one full-time employee) 

  

1970 1969 1965 1964 
  

Number of employees 

            

Bs What was the output in tons for these years? 

  

  

          
  

1970 1969 1965 1964 

Output in tons 

4, What proportion of your foundry work is 

(tons) grey iron casting % 

malleable iron % 

S-G iron % 

other (please state) % 
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T% production 
per annum 

(tons) 

approximate 

% production 
for 1964 

(tons) 
  

HAND 
MOULDED 
PIECES* 

  

MACHINE 
MOULDED 
PIECES 

minimum 

weight 

per 
piece 

average 
weight 

per 
piece 

  

SPECIAL 

CASTINGS 

    OTHER 

PLEASE 
SPECIFY               

* Note: 

  

maximum 

weight 

per 
piece 

  

complexity 

of casting 

very highly 
_eored 

% | average 
number 

off 

  

  

average 
  

uncored 
  

very highly 

cored   

average 
  

uncored 
  

per month 

average number 

of different 

patterns used 

please tick 

0-50__... 
51-100 

101-200 

201-500 

501-1000 

over 1000 
  

please tick 

0-50 

51-100 

101-200 

201-500. 

501-1000 

over 1000 
  

very highly 

cored 
  

average 
  

uncored     
  

please tick 

0-50 

51-100 

101-200 
201-500, 

501-1000 

over 1000 
            

If this classification does not apply to ycur foundry please complete under ‘other’,
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6. What is the age of the following assets? 

(Note: Different proportions of your plant and equipment may have been 

replaced by new or second hand equipment at different periods 

of time, Can you indicate, approximately, the age of each 
proportion of your plant and equipment - in terms of 

output from each item of equipment) 
tonnage 

  

  

EXAMPLE: 

less than 6-10 years 11-20 years over 20 years 

5 years old old old old 

melting plant L/S 2/3     
Proportion of tonnage output produced from assets of differen it_age 

  

less than 6-10 years 11-20 years 

5 years old old old 

over 20 years 

old 
  

melting plant 
  

annealing plant 
  

moulding 

machines 
  

moulding 

boxes 
  

sand plant i 
  

core making 

machines 
  

mechanical 
handling 

equipment 
      fettling plant      
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14 

Va What finishing processes does your foundry provide? 

eg fettling, measuring, machining, etc 

  

  

  

8, An expansion of the output of your plant over and above your present 
optimum output by introducing new mechanised plant and equipment 

will generally mean that costs of production can be reduced, 

Given your type of output, what do you think is the minimum output 
necessary for you to introduce equipment to allow you to produce 
at minimum possible cost? * 

minimum output (tons) per year 
  

Le What is the optimum output of your present plant, ie 
that output which allows you to produce at minimum cost per unit? * 

optimum tonnage output per year 

* NOTE; Please indicate if your estimates are based on 1, 2 or 3 

shifts and the number of working days per week, 

shifts 
  

days per week
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I5 

10, Can you provide the following financial information? * 

Note: If you could supply your accounts for these years, we could extract 
this information and return copies to you, 

y 
Accounting year ending 1970 1969 1965 1964 

  

Sales turnover 
All foundry sales including 

inter-company sales 

  

Materials 

(all materials bought out 

including metal, flux, 

sand, patterns, tools and 

other indirect materials) 

  

Net profit before tax 

(excluding all other income 
and expenses other than 

foundry trading) 

  

Total employee rem: 

  

  

Total assets 

  

Fixed assets 

  

Investments 

  

Current assets (total) 

  

Current liabilities (total) 

  

Bank overdraft             

Accounting year end date 
  

Have your assets been revalued during this period? YES NO 

If yes, which year? Z How much was added on? 
  

*4Note: If your accounts include other activities besides foundry production, 
but foundrywork is the principal activity please use these figures, if 
separate figures for the foundry plant are not kept, If the foundry 
does not trade, please can you, as far as possible provide estimates, 
noting that the figures are estimates. If cost figures only are kept 
please provide those, =



  

II 

THE EFFICIENCY OF IRON FOUNDRY PRODUCTION 

This questionnaire forms part of a wider research project on 
the efficiency of iron foundries. 
Questions are asked on competition and growth and other 
aspects of foundry production. 

If you find any questions impossible to answer, please ignore 
them. 

We guarantee not to disclose the identity of firms. If you 
would like to receive the results of the study, however, would 
you please insert your firms name and address. 

Name of Firm cececsccssssccccsccccccccsccescesecs 

Address dee e cece eee cece senscenecresseesceee 

Peace es ce cece ccscnseecccrccseceeses 

Cece cee ee cece creer ecrcsccecsccesees 

Pee e cece ec eecesecescescecccesscseces 

Cee e cece e cee renceneenersceeseesaces 

The completed questionnaire should be returned to:— 

D Hitchens 
Industrial Administration Research Unit 
The University of Aston in Birmingham 
82 Coleshill Street 
BIRMINGHAM 
B4 7PG



2. 

3. 

  

Do you comp 

industry? 

e 

  

y products ov 

If yes, please specify: 

tside the ironfounding 

  

  

  

What are the important aspects of competition, relative to your 
firm in the iron founding industry? 

Please give each a score by circli-g 1, 2, 3, 4, or 5. 

not 
not U

R
W
 

N
o
 

o
o
n
 

The extent to which most firms compete with each other depends on: 

(a) 

(>) 

(c) 

(a) 

(e) 

What are your competitive advantages? 

(a) 

(>) 

(c) 

extremely important 
very important 
moderately important 

very important 

at all important 

price ; 

reliable delivery 

quality 

location of the firm or plant(s) 

other (please state) 

  

low prices 

reliable delivery 

high quality (requiring technical and 
scientific quality control) 

location of your firm or plant(s) 

other (please state) 

  

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 4 

34 

34 

3 4 

3 4 

(please score as above) 

3 4 

ay 2 

3 4 

3 4 

an 

5 

5 

5 

5 

I 
wm 

uw 

aad: 

No



4. 

5. 

6. 

8. 
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112 

The extent to which you compete with other firms depends on whether 
(please rate 1 = extremely important, 2 = very important, 3 = moderately 
important, 4 = not very important, 5 = not at all important) 

(a) they possess specialised equipment (need LANES 

(b) ‘they possess suitable box sizes for 
particular castings 2s AS 

(c) they accept the same length of run, 
batch size or numbers off as you det? Se Ae 

(a) they are located near you 4.2 345 

(e) they provide the same finishing 
processes as you Teer Sey 

(£) they are as versatile and flexible 

as you Tip 2ie3> AS. 

(g) they provide proof machining ten sO AES 

(h) other (please state) 

  

How many firms compete directly with you? 

Are your competitors mainly of the same size as you? 
(size here is defined as the number of employees: 
1-25, 26-50, 51-100, 101-300, 301-500, 501-1000, 
over 1000) YES NO 

If competition is not between firms of the same size, 
which size group do you mainly compete with? 

size (employees) 

If you compete with firms of larger size and/or smaller size, what 
are your main advantages and disadvantages? Continue over the page 
if necessary. 

  

  

Concer eee Our advantages are Our disadvantages are 
larger firms 

Coubeta ne ant 
Cee ee Qur advantages are Our disadvantages are 
smaller firms    
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oe Over the last ten years has the output capacity of your foundry 
(in tons) grow by % 

(please tick) 0-5 

6 =-10 

11 = 20 

21 — 50 

51 = 100 

over 100 

10. IF YOUR FOUNDRY HAS NOT GROWN, has the output capacity (in tons) 
contracted in this period (1962—1972)? YES NO 

(a) We have contracted by (please tick) 0 a 5 

6 = 10 

11 - 20 

21 = 50 

over 50 Eva Se 

(b) Have you contracted because markets have dried up? YES NO 

because you have lost work to 
other firms? YES NO 

Other (please state) 
  

  

  

11. If you have grown by merger or takeover, was this to (please 
score by circling as before —- 1 = wholly for this reason, 
2 = mainly for this reason, 3 = partly for this reason, 
4 -— slightly for this reason, 5 = not for this reason) 

(a) expand facilities to supply markets 
already supplied 4, 22 See 5S 

(>) expand into new markets with 

(i) ‘the same techniques Wo 23a, 5 

(ii) new techniques 1 2iersenae 

(c) other (please state) 
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12. If you have grown by expansion other than merger or takeover was this 
to (please give each category a score by circling 1, 2, 3, 4, or 5. 

  | = wholly by 

(a) expand facilities to supply markets 
already supplied 

expand into new markets (b) dint ‘ket 

(i) with new techniques 

(ii) with the same techniques 

(c) other (please state) 

  

his method, 2 = mainly by this method, 3 = partly by 
vnis method, 4 = slightly by this method, 5 = not in this way) 

(re. 3.45 

ee 3274 5 

dine: Boi ayy 

Perea 3 TANS, 

13. Have you gained more orders over the last ten years mainly at the 
expense of other firms, or is the market expanding? 

(please tick) generally at the expense of other firms 

generally because the market is expanding 

14. Is your new investment, over the last ten years, made mainly for the 
production of castings from special irons, eg S-G iron, malleable 
iron, alloy irons, and other materials other than grey iron? 

15. Has your investment, over the last ten years, 
expand facilities for jobbing or repetition cast 

(please tick) mainly jobbing 

YES NO 

been used mainly to 

eg? 

  

mainly repetition 

16. Has your investment policy defined a movement away from certain methods 

of production and types of casting? Please state. 

  

Methods of production and types of casting from: Methods and types of casting to: 

  

  

  

  

     



ba
 

‘oO
 Nm 

17. How has your growth been financed over the last ten years? 
(please rate 1 — 5, 1 = mainly by this method, to 5 = not by 
this method) 

(a) retained profits ee ee es) 

(b) long term loans A 2S sates 

(c) new issues of shares tee eae 

(a) short term loans (ie loans ordinarily 
repayable within five years) 1 2S AD 

-(e) bank overdraft 22. 3A SS 

(f£) group finance Aol Bouse Aan, 

(g) veduction in working capital, ie less 
stock, debtors and cash ie esac 5 

(h) other (please state) 

Ase 3 aS 
  

ORGANISATION AND ACTIVITIES OF THE FIRM 

18. Status of the firm (please tick) 

independent 

member of group 

closed company 

18. If your firm is a member of a group of firms, what do you see to 
be the main advantages and disadvantages of group organisation? 

TI5 

  

Advantages Disadvantages 
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19. What was the average number of employees for 1971? 

If this is not the norm, what is? 

20. What proportion of your foundry work is: 

repetition casting 

jobbing 

21. What proportion of your foundry work is: 

grey iron casting 

malleable iron 

S-G iron L
a
e
 

other (please state) 
  

22. What weight of casting do you produce 

Proportion (in 
terms of numbers) 
of each category 
produced 

heavy (over 5 tons) 

medium (up to 5 tons) 

low (1ewt = 5 cwt) na
 

light (up to 1 ewt) 

COSTS 

23. Given your type of output, do you consider, in times of good trade 
when all firms are producing at their best output, that larger firms 
are able to produce your type of castings at lower cost? 

i No 

24. If yes, what size of firm do you consider is necessary to be able to 

produce your type of output at absolutely minimum cost 

“size of firm (employees) 

and size of firm (tons output per annum)
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Il7 
THE EFFICIENCY OF SMALL FIRMS 

25. 

26. 

Many small firms in the industry are going out of business. How 
important are the following factors in putting a firm out of 
business? * (please rate 1 = extremely important, 2 = very 
important, 3 = quite important, 4 = of some slight importance, 
5 = not important at all). Please circle the appropriate number. 

(a) imefficiency (ie poor management and Vee 3 44 5 
organisation of resources) 

_(b) high costs in comparison with bigger 
firms Gee: 54ND 

(c) disappearing or diminishing markets, 
generally, for their products deer ae aS 

(a) out of date technical equipment qe eS 

(e) the difficulty small firms find in 
raising finance to tide them over 
difficult periods tia chee sh ae 

(£) quality control requiring scientific 
and technical staff which these firms 

  

cannot afford 7 2 34 5 

(g) legislative requirements, eg pollution 
control ule Cara ees ae) 

(h) difficulty in passing on rising 
material and labour costs Fi 23 Bed. 

(i) other (please state) 

1ec2 3 4. 15 
  

With these problems in mind, what do you think is the minimum size of 
foundry (in terms of the number of employees and tonnage output) which 
avoids most of these disadvantages (eg is able to raise finance +o 
keep pace with new methods, etc) * 

minimum number of employees 

tonnage output 

* Note: If you are only able to answer questions 25 and 26 for your sector 

of the industry, please provids that information. 

Which sector of the industry does your answer apply to? 

THANK YOU FOR YOUR CO-OPERATION.
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Iil 

THE ORGANISATION AND PERFORMANCE OF IRON FOUNDRY ACTIVITIES 
  

Please answer as far as possible all questions, except those 

on pages 15 and 16, unless the foundry is part of a group of 

firms, in which case please answer all questions. 

x ' 
If you find some questions impossible to answer, please ignore 

them. 

We guarantee not to disclose the identity of firms. If you 
would like to receive the results of the study, however, would 

you please insert your firm's name and address. 

Name of firm 

Address 

The completed questionnaire should be returned to: 

D Hitchens 

Industrial Administration Research Unit 

The University of Aston in Birmingham 

82 Coleshill Street 

Birmingham 

B4 7PG



ALL RESPONDENTS ARE REQUESTED TO ANSWER THE FOLLOWING QUESTIONS 
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Competition 

1. Do you compete with any products outside the iron 

founding industry? 

If yes, please specify: 

  

  

  

What are the important aspects of competition relative to 

your firm in the iron founding industry? Please give 

each a score by circling 1, 2, 3, 4, or 5. 

a
p
o
n
r
e
 

" 

The 

extremely important 

very important 

moderately important 

not very important 

not at all important 

extent to which most firms compete with each other 
  

depends on 

(a) 

(b) 

(c) 

(a) 

(e) 

price 

reliable delivery 

quality 

location of the firm or plant(s) 

other (please state) 
  

  

What are your competitive advantages? 

(please score as above) 

(a) 

(b) 

(c) 

(da) 

(e) 

low prices 

reliable delivery 

high quality (requiring technical and scientific 

quality control) 

location of your firm or plant(s) 

other (please state) 
  

  

YES 

III/IV 1
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The extent to which you compete with other firms depends 

on whether 

(please rate 1 = extremely important, to 5 = not at all 
important, as before) 

(a) 

(b) 

(c) 

(a) 

(e) 

(£) 

(g) 

(h) 

they possess specialised equipment 

they possess suitable box sizes 

they accept the same length of run, 

batch size or numbers off as you 

they are as versatile and flexible as you 

they are located near you 

they provide the same finishing processes as you 

they provide proof machining 

other (please state) 

  

III/IV la
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How many firms compete directly with you? 

Are your competitors mainly of the same size as you? YES 

(size here is defined in terms of the number of 
employees: 1-25, 26-50, 51-100, 101-300, 301-500, 

501-1,000, over 1,000) 

If competition is not between firms of the same size, 

which size group do you mainly compete with? 
size (employees) 

If you compete with firms of larger size and/or smaller 

size, what are your main advantages and disadvantages? 

III/Iv 2 

NO 

  

Competing — Our advantages are Our disadvantages are 

with 
larger 

firms 

  

Competing Qur advantages are Our disadvantages are 

with 
smaller 

firms 

   



Characteristics of the firm 

9. Status of the firm (please tick) 

399 

independent 

member of group 

closed company 

10. How many foundry plants does your firm operate? 

(Firm is defined as the legal entity and does not 

include the relationship of the holding company to 

the subsidiary companies or the subsidiary company 

to the other companies in the group) 

11. Does your firm provide other products besides castings? 

If YES, please specify which: 

  

  

  

12, What percentage of total sales of the firm does iron 

castings account for? 

13. How many employees are working at each of your foundry plants?* 

(If you operate only one plant, please complete under 1) 

YES 

IlI/Iv 3 

NO 

  

Plants 

  

average number 

of employees 
for accounting 

year ending 

1970 
  

1969 
  

  

1965 
  

1964 
  

* Note; Please count two part-time employees as one full-time employee.
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Characteristics of the foundry and foundry output 
  

14. What was the tonnage output for the following years? 

  

Accounting year ending Output in tons 
  

1970 

  

1969 

  

1965 

  

1964 

  

15. What proportion of your foundry work is 

(tons) 
grey iron casting 

malleable iron 

S8-G iron 

Other (please state) 

III/IV 4 

. 
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16
. 
  % production 

per annum 
(tons) 

approximate % 
production for 

1964 (tons) 

average 
weight 

per 
piece 

minimum 

weight 

per 
piece 

maximum 

weight 

per 
piece 

complexity of 

casting 

average 
number 

off 

average number 

of different 

patterns used 

per month 

  please tick 

  

  

  

  

                  

Hand * very highly 0-50 
Moulded cored 51-100 

Pieces average 101-200 

261-500 

501-1000 

uncored over 1000 

Machine very highly 0-50 
Moulded cored 51-100 

Pieces average 101-200 

201-500 

501-1000 

uncored over 1000 

Special very highly 0-50 
Castings cored 51-100 

average pogo ce. 
201-500 

501-1000 

uncored over 1000 

Other: 

please 

specify 

  

* Note: If this classification does not apply to your foundry please compiete under ‘other’.
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ILI/Iv 6 

  

LT, What_is the age of the follo' © assets? 
(Note: ifferent proportions of your plant and equipment may 

have been replaced by new or second hand equipment at different 

periods of time. Can you indicate, approximately, the age of 

each portion of your plant and equipment - in terms of tonnage 

output from each item of equipment.) 

      

EXAMPLE: 
  

less than 6-10 years 11-20 years over 20 

S years old old old years oid 
  

melting 

plant 2/9 ; = . 2/3       
PROPORTION OF TONNAGE OUTPUT PRODUCED FROM ASSETS OF DIFFERENT AGE 
  

less than 6-10 years 11-20 years over 20 

5 years old old old years old 
  

melting 

plant 
  

annealing 

plant 

  

moulding 

machines 
  

moulding 

boxes 
  

sand 
plant 

  

core 

making 

machines 
  

mechanical 
handling 

equipment 

  

fettling 
plant           
18, What finishing processes does your foundry provide? eg fettling, 

measuring, machining etc, 
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ao An expansion of the output of your plant over and above your 

optimum output by introducing new mechanised plant and equipment 

will generally mean that costs of ‘production can be reduced. 

Given your type of output, what do you think is the minimum 

output necessary for you to introduce these cost saving schemes 

and equipment to allow you to produce at the minimum possible 

cost?* 

minimum output (tons) per year 
  

20. What is the optimum output of your present plant, i.e. that 

output which allows you to produce at minimum cost per unit?* 

optimum tonnage output per year 
  

* NOTE: Please indicate if your estimates are based on 1, 2, or 3 shifts 

and the number of working days per week. 

shifts 

days per week 

Growth of the Foundry 

21. If your foundry has NOT grown in the last ten years, have you contracted 

because markets have dried up YES NO 

because you have lost work to other firms YES NO 

other (please state) 
  

  

22. If you have grown by merger and takeover, was this to 
(please score by circling as before - 1 = wholly for 

this reason, 2 = mainly for this reason, 3 = partly 

for this reason, 4 = slightly for this reason, 

5 = not for this reason) 

(a) expand facilities to supply markets already supplied 125594 5 

(b) expand into new markets with (i) the same techniques Laged 4S 

(ii) new techniques 1234 wu 

(c) other (please state) 
  

12345 
 



23. 

24. 

25. 

26. 

27. 
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If you have grown by expansion other than merger or takeover was this to: 

(please score by circling as before: 1 = wholly for this reason, 

2 = mainly for this reason, 3 = partly for this reason, 4 = slightly 

for this reason, 5 = not for this reason.) 

(a) expand facilities to supply marketsalready supplied 12345 

(b) expand into new markets 

(i) with new techniques De 2345 

(ii) with the same techniques 12345 

(c) other (please state) 

12:3 4:5 
  

Have you gained more orders over the last ten years mainly at 

the expense of other firms or is the market expanding? 

(please tick) generally at the expense of other firms 

generally because the market is 

expanding 

Is your new investment, over the last ten years, made mainly for the 

production of castings from special irons, e.g. S-G iron, malleable 

iron, alloy irons, and other metals other than grey iron? 

YES NO 

Has your investment over the last ten years been mainly 

to expand facilities for jobbing or repetition casting? 

(please tick) mainly jobbing 

mainly repetition 

What do you see to be the main growth areas in foundéry production? 
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28, Has your investment policy over the last ten years defined a movement 

away from certain methods of production and types of castings? Please 

state. 

  

Methods and types of casting from: Methods and types of casting to: 

  

  

    
  

Market and customer aspects 

29. How many different customers, on average, do you supply during one year? 

  

  

  

  

    
  

30. Over the last ten years, have you moved away from certain markets? 

Away from: to: 

31. How important is your largest customer? 

(piease tick) 

The largest customer is our sole outlet 

(100% output) 

major outlet 

(50-99% output) 

medium outlet 

(10-49% output) 

minor outlet 

(O-9% output)



32. 

33. 

34. 

35. 

III/Iv io 

Degree of dependence of our largest customer on our firm 

for iron castings (please tick) 

We are sole supplier 

(100% purchases) 

major supplier 

(50-99% purchases) 

medium supplier 

(10-49% purchases) 

minor supplier 

(O-9% purchases) 

Is your output to your largest customer increasing 

over time? YES NO 

If it is, does this indicate an increasing share of 

the market? YES NO 

Is the work you receive from your customers generally 

in the form of % (tons) 

irregular contracts 

regular long-term contracts 

single orders not repeated 

regular short-term contracts 

sales to members of our group 

of firms



36. 
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Can you indicate the proportion of your firm sales in the following markets. 

b 

Pressure pipes and fittings and malleable fittings 

Other pipes and fittings (including rainwater, water and 

soil pipes and gutters) 

Hot-water boilers (including washing boilers), radiators and 

radiator fittings, not elsewhere specified 

Stoves, fires, ranges and cooking apparatus, other than hollow-ware: 

using gas (including gas radiators) 

using electricity (including electrical radiators) 

using oil (including oil radiators) 

using solid fuel LI
TT

 | 

Baths, sanitary cisterns and other sanitary goods 

Bedsteads and furniture trades' castings (including piano frames) 

Other domestic appliances, i.e., refrigerators, irons, etc. 

Builders’ ironmongery, not specified elsewhere 

Hollow-ware 

Manhole and coal covers, gratings and other castings for roads 

and drainage, etc., excluding pipes 

Marine: 

ships' engines and parts (excluding small marine) 

deck and hull auxiliary machinery, propellers, etc. 

Prime movers: 

turbines and parts 

gas, oil and steam engines (including small marine) and parts 

Pumps and compressors 

Boilers and boiler-house plant 

Colliery castings (excluding colliery tubs and parts and 

tunnel segments) 

Electrical engineering and generating industry 

Cases for small switch and fuse boxes, meter cases, etc.
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% 

Chemical and gas plant 

Textile machinery 

Agricultural implements and machinery, lawn mowers - 

(excluding tractor castings) 

Food and drink preparation, processing and sterilising machinery 

Machine tools (including wood-working) and jigs, tools and dies 

Printing, bookbinding, paperworking, etc., machinery 

Motor and cycle industry: 

tractors (engine, transmission, power take-off and chassis) 

cars, commercial vehicles and engines therefor 

motor-cycles, cycles and engines therefor 

Rolls for metal-rolling mills (including steel base rolls) 

Rolls for machinery other than metal working (sugar, flour, etc.) 

mills 

Railways: 

locomotives (including colliery) 

tunnel segments (including colliery, power stations etc) 

chairs, plates, sleepers and other castings for 

permanent way 

carriages and wagons (including colliery tubs and parts) 

railway materials, not elsewhere specified 

Crane and lifting and conveying appliances 

Ingot moulds and bottoms for steel and non-ferrous metals 

Iron and steel-works including foundries plant and equipment 

(other than rolls) 

Valves, valve bodies and covers 

Other iron castings, not elsewhere specified
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The efficiency of small firms 

37. Many small firms in the industry are going out of business. 

How important are the following factors in putting a firm 

out of business? * 
(Please rate 1 = extremely important, 2 = very important, 

3 = quite important, 4 = of some slight importance, 5 = not 

important at all) 

(Please circle appropriate number) 

(a) inefficiency (i.e. poor management and organisation r 

of resources) 12345 

(b) high costs in comparison with bigger firms 12345 

(c) disappearing or diminishing markets, generally, 
for their products 12345 

(ad) out of date technical equipment 1234 5 

(e) the difficulty small firms find in raising finance 

to tide them over difficult periods Deere (Sao, 

(£) quality control requiring scientific and technical 

staff which these firms cannot afford 12345 

(g) legislative requirements, e.g. pollution control 23°45) 

(h) other (please state) 

38. With these problems in mind, what do you think is the minimum size 

of foundry (in terms of the number of employees) which avoids most 

of these disadvantages (e.g. is able to raise finance to keep pace 

with new methods, etc.) * 

minimum number of employees 

BO Can you answer this question in terms of * 

(a) capital employed minimum capital employed £ 
  

(b) output capacity minimum output capacity tons 

* Note: If you are only able to answer questions 37, 38 and 39 for your sector 

of the industry, please provide that information. 

Which sector of the industry does your answer apply to?
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Financial information 

40. During unfavourable economic conditions do you 

(a) lower your prices, to cut most of your profit margin 

in order to raise your capacity utilised YES / NO 

(b) lower prices, below your costs to increase the number 

of orders YES / NO 

(c) accept what you can get at your usual prices YES / NO 

(d) other (please state) 
  

  

  

41. When the costs of materials and labour are rising: 

(a) when are you able to pass on these costs:- 
please tick 
  

immediately |within 3 - 6 |more than 

3 months |months/ 6 months 
  

labour costs 
  

material costs           

(b) do you wait until larger firms raise their prices? 

labour costs YES / NO 

material costs YES / NO 

(c) Other (please state) 
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Can you provide the following financial information for the FOUNDRY 

for the four accounting years 1970, 1969, 1965, 1964, 

Note: If your accounts include other activities besides foundry 
production, but foundrywork is the principal activity please use 

these figures, if separate figures for the foundry plant are not 

kept. If the foundry does not trade, please can you, as far as 

possible, provide estimates, noting that the figures are estimates. 

If cost figures only are kept please provide these. 

  

If you could supply your accounts, we could extract the information 
and return copies to you. 

  

Accounting year ending 1970 1969 1965 1964 

  

Sales turnover (all sales 
including inter-company sales) 
  

Materials (all materials bought 
out including metal, flux, sand, 

patterns, tools and other 

indirect materials)   
  

Total employee remuneration 
  

Net profit before tax 
  

Other income besides income 
from trading 

o
l
 

  

Interest paid on loans 
  

Profit retained in business 
  

Total assets 
  

Fixed assets 

(met of depreciation) 
  

Investments 
  

Current assets (total)   
  

Current liabilities (total) 
  

Creditors 
  

Bank overdraft 
  

Loans (over 5 years) 
long term 
  

Loans ~ short term 

(1-5 years)         
  

Accounting year end date 
  

Have your assets been revalued during this period? 

If so, which year? 

How much was added on? & 
  

NO



43. 

44, 

45, 

46, 

47. 

48. 
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IF YOUR FIRM IS A MEMBER OF A GROUP OF FIRMS, i.e. YOUR FIRM IS 

A SUBSIDIARY OF ANOTHER FIRM AND/OR OTHER FIRMS ARE SUBSIDIARY 

TO YOUR FIRM, PLEASE CAN YOU ANSWER THE FOLLOWING QUESTIONS 

What percentage of group sales does founding 

account for (please tick) 
  

less than 10% 

1l - 20% 

21 - 50% 

51 - 80% 

81 - 100% 

If founding is not the main activity of the group 

(more than 50% of sales) what activity is? 

  

Is your firm mainly responsible for supplying castings 

to other members of the group? YES / NO 

In what year did your foundry become a member of the 

present group? 

IF IRON FOUNDING IS THE MAIN ACTIVITY OF THE GROUP THEN 

Are all the other firms also foundries? YES / NO 

How many foundries are members of the group? 

Can you indicate approximately when these foundries 

were taken over? 

Number of firms brought into group in following years: 

1971, 1972 

1966-1970 

1961-1965 

Before 1960



   

  

2 ed LE 

  

Iv 

THE ORGANISATION AND PERFORMANCE OF IRON FOUNDRY ACTIVITIES 

This questionnaire forms part of a wider research project on 

the efficiency of iron foundries. Please answer, as far as 

possible, all questions except those on pages 15 & 16 unless 

the foundry is part of a group of firms, in which case please 

answer all questions. 

If you find some questions impossible to answer, please 

ignore them. 

Name of firm: 
  

Address: 
  

  

  

The completed questionnaire should be returned to: 

D Hitchens 
Industrial Administration Research Unit 

The University of Aston in Birmingham 
82 Coleshill Street 
BIRMINGHAM 

B4 7PG



ALL RESPONDENTS ARE REQUESTED TO ANSWER THE FOLLOWING QUESTION: 
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Competition 

2 

3. 

Do you compete with any products outside the iron 

founding industry? 

If yes, please specify: 

  

  

  

What are the important aspects of competition relative to 

your firm in the iron founding industry? 
a score by circling 1, 2, 3, 4, or 5. 

O
n
p
o
n
e
 

" 

The 

extremely important 

very important 

moderately important 

not very important 

not at all important 

extent to which most firms compete with each other 

depends on 

(a) 

(b) 

(c) 

(a) 

(e) 

price 

reliable delivery 

quality 

location of the firm or plant(s) 

other (please state) 

Please give each 

  

What are your competitive advantages? 

(please score as above) 

(a) 

(b) 

(c) 

(da) 

(e) 

low prices 

reliable delivery 

high quality (requiring technical and scientific 

quality control) 

location of your firm or plant(s) 

other (please state) 
  

  

ITL7 IVY 

YES NO



4. The e3 
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mt to which you compete with other firms depends 

on whether 

(please rate 1 = extremely important, to 5 = not at all 
important, as before) 

(a) 

(b) 

(c) 

(a) 

(e) 

(2) 

(g) 

(h) 

they possess specialised equipment 

they possess suitable box sizes 

they accept the same length of run, 

batch size or numbers off as you 

they are as versatile and flexible as you 

they are located near you 

they provide the same finishing processes as you 

they provide proof machining 

other (please state) 

  

I1LI/1V la
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Ili/Iv 2 

5. £. S compete directly with you? 

6. Are your competitors mainly of the same size as you? YES NO 

(size here is defined in terms of the number of 

employees: 1-25, 26-50, 51-100, 101-300, 301-500, 

501-1,000, over 1,000) 

7. %If competition is not between firms of the same size, 

which size group do you mainly compete with? (size employees) 

8. If you compete with firms of larger size and/or smaller size, 

what are your main advantages and disadvantages? 

Competing Qur advantages are Our disadvantages are 

with 

larger 

firms 

Competing Our advantages are Our disadvantages are 

with 

smaller 

firms 
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9. Status of the firm (please tick) independent 

member of group 

closed company 

10. How many foundry plants does your firm operate? 

(Firm is defined as the legal entity and does not 
include the relationship of the holding company to 

the subsidiary companies or the subsidiary company 
to the other companies in the group) 

11. Does your firm provide other products besides castings? YES NO 

If YES, please specify which: 

  

  

  

12. What percentage of total sales of the firm does iron castings 

account for? % 
  

13. How many employees are working at each of your foundry plants?* 

(If you operate only one plant, please complete under 1) 

  

  

  

Plants 1 2 3 4 

average 1970 

number of 

employees 1969 
for accounting 

year ending 

  

  

1968 
  

1967 
  

* Note: Please count two part time employees as one full time employee, 

If your firm operates more than four plants please attach 

figures for the rest.
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III/IV 4 

Charact tics of the for and foundry output 

14. What was the tonnage output for the following years? 

Accounting year ending Output in tons 

1970 

1969 

1968 

1967 

15. What proportion of your foundry work is 

(tons) 

grey iron casting % 

malleable iron % 

S-G iron % 

Other (please state) am % 
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% production approximate % average |minimum maximum complexity % average | average number 

per annum production for weight weight weight of casting number of different 

(tons) 1967 (tons) per per per off patterns used 

piece piece piece per month 

ie please tick 

Hand very highly 0-50 

Moulded cored 51-100 

Pieces 101-200 

average 201-500 

501-1000, 

over 1000 
uncored i 

Machine very highly 0-50 

Moulded cored 51-100 

Pieces 101-200 

aveenne ee 201-500 
501-1000 ___ 
over 1000 

uncored 

Special very highly 0-50 

Castings cored 51-100 

et 101-200 
average 201-500 

501-1000 

over 1000 
uncored 

‘Other' 

Please 

Specify 

* Note: If this classification does not apply to your foundry please complete under ‘other’
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17A. What is the age of the following assets? s 

(Note: Different proportions of your plant and equipment may 

have been replaced by new or second hand equipment at different 

periods of time. Can you indicate, approximately, the age of 

each portion of your plant and equipment ~ in terms of tonnage 

output from each item of equipment.) 

  

EXAMPLE: 

  

less than 6-10 years 11-20 years over 20 

5 years old old old years old 
  

melting 

plant 1/3 2/3         
PROPORTION OF TONNAGE OUTPUT PRODUCED FROM ASSETS OF DIFFERENT AGE 
  

  

less than 6-10 years | 11-20 years over 20 

5 years old old { old years old 
  

melting plant 

  

annealing 

plant 
  

moulding 

machines 
  

moulding 

boxes 
  

sand plant 

  

core making 

machines 
  

mechanical 

handling 

equipment 
      fettling 
plant | i       
17B, What finishing processes does your foundry provide? eg fettling, 

measuring, machining etc; 
  

  

 



18. An expansion of the output of your plant over and above 

your optimum output by introducing new mechanised plant 

LII/IV 7 

and equipment will generally mean that costs of production 

can be reduced. Given your type of output, what do you 

think is the minimum output necessary for you to introduce 

these cost saving schemes and equipment to allow you to 

produce at the minimum possible cost?* 

minimum output (tons) per year 

19, What is the optimum output of your present plant, 

ie that output which allows you to produce at 

minimum cost per unit?* 

optimum tonnage output per year 

* Note: Please indicate if your estimates are based on 1, 2 
and the number of working days per week. 

shifts 

days per week 

Growth of the foundry 

  

or 3 shifts 

20. If your foundry has NOT grown in the last ten years, have you contracted 

because markets have dried up YES NO 

because you have lost work to 

  

  

other firms YES NO 

other (please state) 

21, If you have grown by merger Or takeover, was this to 

(please score by circling as before ~ 1 = wholly for 
this reason, 2 = mainly for this reason, 3 = partly for 

this reason, 4 = slightly for this reason, 5 = not for 

this reason) ; 

(a) expand facilities to supply markets already supplied 12345 

(b) expand into new markets with (i) the same techniques 123465 

(ii) new techniques ‘i 2:37 4 5 

(c) other (please .state) 

  

123465
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22. If you have grown by expansion other than merger or takeover was 

this to: (please give each category a score by circling 1, 2, 3, 4, or 5. 

1 = wholly by this method, 2 = mainly by this method, 3 = partly by this 

method, 4 = slightly by this method, and 5 = not in this way.) 

(a) expand facilities to supply markets already 
supplied 12345 

(b) expand into new markets 

(i) with new techniques 12345 

(ii) with the same techniques 12) 8045 

(c) other (please state) 
  

12345 
  

23. Have you gained more orders over the last ten years mainly at the 

expense of other firms or is the market expanding? 

(please tick) generally at the expense of other firms 

generally because the market is expanding 
  

24, Is your new investment, over the last ten years, made mainly 

for the production of castings from special irons, eg S-G 

iron, malleable iron, alloy irons, and other metals other 

than grey iron? YES NO 

25, Has your investment over the last ten years been mainly 
to expand facilities for jobbing or repetition casting? 

(please tick) mainly jobbing 
mainly repetition 

  

26. What do you see to be the main growth areas in foundry production? 

  

  

  

  

 



423 

III/IV 9 

27. Has your investment policy over the last ten years defined a 

movement away from certain methods of production and types of 

castings? Please state: 

  

Methods and types of casting from: Methods and types of casting to: 

  

  

  

  

  

    
  

Market and Customer Aspects 

28. How many different customers, on average, do you supply during one year? 

29. Over the last ten years, have you moved away from certain markets? 

  

Away from: To: 

  

  

  

    
  

30. How important is your largest customer? 

(please tick) 

The largest customer is our sole outlet 

(100% output) 

major outlet 

(50-99% output) 

medium outlet 
‘ (10-49% output) 

minor outlet 

(0-9% output)
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31. Degree of dependence of our largest customer on 

our firm for iron castings (please tick) 

We are sole supplier 

(100% purchases) 

major supplier 

(50-99% purchases) 

medium supplier 

(10-49% purchases) 

minor supplier 

(0-9% purchases) 

32. Is your output to your largest customer increasing 

over time? YES NO 

33. If it is, does this indicate an increasing share of 

the market? YES NO 

34, Is the work you receive from your customers generally 

in the form of % (tons) 

irregular contracts 

regular long term contracts 

single orders not repeated 

regular short term contracts 

sales to members of our group 

of firms



> to
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35. Can you indicate the proportion of your firm sales in the following 

markets. 

Pressure pipes and fittings and malleable fittings 

Other pipes and fittings (including rainwater, water and soil 

pipes and gutters) 

Hot water boilers (including washing boilers), radiators and 
radiator fittings, not elsewhere specified 

Stoves, fires, ranges and cooking apparatus, other than 

hollow ware: 

using gas (including gas radiators) 

using electricity (including electrical radiators) 

using oil (including oil radiators) 

using solid fuel 

Baths, sanitary cisterns and other sanitary goods 

Bedsteads and furniture trades' castings (including piano frames) 

Other domestic appliances, ie, refrigerators, irons, etc 

Builders' ironmongery, not specified elsewhere | 
Hollow ware 

Manhole and coal covers, gratings and other castings for roads 

and drainage, etc, excluding pipes 

Marine: 

ships' engines and parts (excluding small marine) 

deck and hull auxiliary machinery, propellers, etc 

Prime movers: 

turbines and parts 

gas, oil and steam engines (including small marine) 

and parts 

Pumps and compressors 

Boilers and boiler house plant 

Colliery castings (excluding colliery tubs and parts and tunnel 

segments) 

Electrical engineering and generating industry 

Cases for small switch and fuse boxes, meter cases, etc
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h 

Chemical and gas plant 

Textile machinery 

Agricultural implements and machinery, lawn mowers (excluding 

tractor castings) 

Food and drink preparation, processing and sterilising machinery | | Machine tools (including wood working) and jigs, tools and dies 

Printing, bookbinding, paperworking, etc, machinery 

Motor and cycle industry: 

tractors (engine, transmission, power take-off and 

chassis) 

- cars, commercial vehicles and engines therefor 

motor cycles, cycles and engines therefor 

Rolls for metal rolling mills (including steel base rolls) 

Rolls for machinery other than metal working (sugar, flour, etc) 

mills 

Railways: e
a
 

locomotives (including colliery) 

tunnel segments (including colliery, power stations etc) 

chairs, plates, sleepers and other castings for 

permanent way 

carriages and wagons (including colliery tubs and 

parts) ana 

railway materials, not elsewhere specified 

Crane and lifting and conveying appliances 

Ingot moulds and bottoms for steel and non-ferrous metals 

Iron and steel-works including foundries plant and equipment 

(other than rolls) 

Valves, valve bodies and covers 

Other iron castings, not elsewhere specified
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The efficiency of small firms 

36. Many small firms in the industry are going out of business. 

How important are the following factors in putting a firm 

out of business?* 
(Please rate 1 = extremely important, 2 = very important, 3 = 

quite important, 4 = of some slight importance, 5 = not 

important at all) 

(Please circle appropriate number) 

(a) inefficiency (ie poor management and organisation 
of resources) 12345 

(b) high costs in comparison with bigger firms 12345 

(c) disappearing or diminishing markets, generally, 
for their products Zao es fo: 

(d) out of date technical equipment ee: 30406 

(e) the difficulty small firms find in raising finance 

to tide them over difficult periods 1.213 4-5 

(f£) quality control requiring scientific and technical 
staff which these firms cannot afford 12345 

(g) legislative requirements, eg pollution control Ay 2 36455: 

(h) other (please state) 

37. With these problems in mind, what do you think is the minimum 

size of foundry (in terms of the number of employees) which 

avoids most of these disadvantages (eg is able to raise 
finance to keep pace with new methods, etc)* 

minimum number of employees 

38. Can you answer this question in terms of* 

(a) capital employed minimum capital employed £ 

(b) output capacity minimum output capacity tons 

*Note: If you are only able to answer questions 36, 37 and 38 for your 

sector of the industry, please provide that information. Which 

sector of the industry does your answer apply to? 
 



Financial information 

39. 

40. 

During unfavourable economic conditions do you 

(a) lower your prices, to cut most of your profit margin 

in order to raise your capacity utilised 

(b) lower prices, below your costs to increase the 
number of orders 

(c) accept what you can get at your usual prices 

(d) other (please state) 
  

  

  

When the costs of materials and labour are rising: 

III/IV 14 

YES NO 

YES NO 

YES NO 

(a) when are you able to pass these costs onto your customers? 
(please tick appropriate box) 
  

  

  

          

immediately within 3-6 more than| 

3 months months 6 months 

labour costs 

material costs 

(b) do you wait until larger firms raise their prices? 

labour costs YES NO 

material costs YES NO 

(c) other (please state) 
  

  

 



IF YOUR FIRM IS A MEMBER OF A GROUP OF FIRMS, ie YOUR FIRM IS 

A SUBSIDIARY OF ANOTHER FIRM AND/OR OTHER FIRMS ARE SUBSIDIARY 

- NR “e
 

TO YOUR FIRM, PLEASE CAN YOU ANSWER THE FOLLOWING QUESTIONS 

41. 

42. 

43. 

44. 

What percentage of group sales does founding 

account for (please tick) 

less than 10% 

11-20% 

21-50% 

51-80% 

81-100% 

If founding is not the main activity of the group 

(more than 50% of sales) what activity is? 

  

Is your firm mainly responsible for supplying castings 

to other members of the group? 

In what year did your foundry become a member of 

the present group? 

IF IRON FOUNDING IS THE MAIN ACTIVITY OF THE GROUP THEN 

45. 

46. 

47. 

Are all the other firms also foundries? 

How many foundries are members of the group? 

Can you indicate approximately when these foundries 

were taken over? 

Number of firms brought into group in following years: 

1971,1972 

1966-1970 

1961-1965 

Before 1960 

III/IV 15 

YES NO 

YES NO
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48 What do you see to be the main advantages and disadvantages of group 

organisation? 

  

Advantages Disadvantages 

  

THANK YOU FOR YOUR CO-OPERATION



49, 
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What do you see to be the main advantages and disadvantages of group 

organisation? 

  

Aug 72 

Advantages | Disadvantages 

  
Thank you for your cooperation. 

RE



432 

  

  

This appendix simply lists changes in product markets 

and changes in methods of production for individual firms 

over the ten year period 1962-1972.
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Size 
(employees) 

0-25 
(Jobbing) 

(Repetition) 

Markets 

Printing machines to machine tools. 

Method 

Complicated castings with many cores to 
heavier castings without cores. 
Green sand to air setting sand. 
Coke to oil fired. 
Machine moulding to floor moulding. 
Green sand to air set + 00,. 
Black sand to air set + CO,. 
Hand moulding to shell moutding. 
Loose pattern to machine moulding. 
Green sand to green sand, CO, + resin. 
Green sand to no bake boxless moulding. 
Heavy to repetition. 

Cupola to rotary hearth, oil bonded to 
air set, CO,, sand conventional methods 
to core assémbly.
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Size 
- (employees) 

26-50 
(Jobbing) 

(Repetition) 

Markets 

Building to civil engineering. 
Building and domestic to engineering 
and electrical. 
Gas and water engineering. 
Furniture to conveying appliances and 
miscellaneous castings. 
Mining to general jigs and tools. 
Machine tools to more common castings. 
Heavy engineering to repetitive 
municipal castings. 

Large casting users to smaller users. 
Light to heavy castings. 
Gas fittings to hospital fittings. 
Builders to engineering. 

Method 

Large/heavy to small/light because of 
improved design in small motors and 
alternators. 
Introduction of moulding machines and 
co, process for jobbing work. 

Hand mould to machine mould, low grade 
to higher. 
Green sand to self setting and C05. 

Green sand/dry sand to 00, silicate. 

Green sand to C05. 

Green sand to dry sand, CO, to air set. 
Green sand to air set, greén sand to 
steel, CO5 to cold box, coke fired 
furnace to oil fired rotary, rotary to 
indirection melting, hand shot to 
automatic, skilled moulders to semi- 
skilled operators. 
Box pattern moulding to machine moulding. 
Floor and bench to machine. 
Floor mould to open cast, heavy moulding. 

Bench and floor to machine moulding.



43
5 

Size 
(employees) 
  

51-100 
(Jobbing) 

(Repetition) 

Markets 

Stores, domestic to wider range. 

Heavy engines to smaller engines 

Furnace work to machine tools. 

Markets in developing countries 
those in developed countries. 
Road castings to general engineering. 

Sanitary to engineering. 
Lock industry to general 
engineering. 

Steel (nat.) to food and machine 
tools. 

to 

  

shod 

Non-mechanised to semi-mechanised, non- 
ferrous to S.G. 
Green sand and dry sand to COn + air 
setting. 
Loam moulding + dry sand to self 
setting sands. 
Loam moulding + dry sand to self 
setting sands. 
Green sand to CO, + air set sand. 
Conventional woogen patterns + sand 
moulds to polystyrene, air set, core 
ass. not using moulding boxes. 
Green sand to synthetic, better finish 
and quality. 
Loose pattern green, loose pattern resin, 

  

   

Normal sand mould to steel moulding. 
Jobbing to long runs, hand mould to 
repetitive. 
Green + dry sand moulds + oil sand to 

noulds + air set cores by continuous    

  

   

  Dry sand, loam, green + self settin 
sands, oil coremaking to self setting 

nds obsolete moulding machines to 
mi automatic. 

Green sand machine to shell moulding. 

    

  

Cheap, simple castings to quality, 
intricate, difficult ones. 
Creen sand to furnace sand, loose 
moulding to moulding machines. 

    

Green sand to CO, sodium silicate 
pro 
Hand 

  

    

  

ould to mechanised. 
Floor mould, green sand to C05: 
to x hine. 
Jobbing to machine moulding. 
Craft job to air setting sand, 
mechanised repetition. 

jobbing 

 



43
6 

Size 
(employees) 

101-200 
(Jobbing) 

(Repetition) 

Markets 

Press tool to machine tool, railway 
permanent way to compressors and 
turbines. 
Engineering to building trace. 
Press tool to machine tool, railway 
to compressors, turbines, 

Machine tools to general 
engineering. 
Solid fuel to machine tools. 

Shipbuilding to public water utility. 

Machine tools to diesel engine parts, 
hydraulic + pneumatic casting. 

Railway to general iron castings, 
low quality. 

2thod 

Green sand to CO, process. 
Green sand to CO> + air set sand. 
Green sand moulding to C5 + furnace 
sand moulding. 
Light mechanical to medium heavy jobbing. 

Light mechanical to medium heavy jobbing. 

Loan, » jobbing to accurate 
jobbing castings. 
Dry sand to furnace and C05. 

Floor moulding to sand slinger. 

11 batch floor work to full automa- 
       some gun tal to cast iron only. 
¥acing and backing sand to unit sand. 
Heavy machi moulding to pattern flow. 

   

  

Jobbing + short runs, heavily cered to 
medium batch repetition. 
Jobbing to mass production. 
Green sand (mechanised) to shell (1 
Hund moulding + green sand, full pat 
+ CO,. 
Hand“noulding to mechanised jobbing, S.G. 
pattern, flow system. 
Heavier floor moulded to short series 
comp. machine moulded, 
Green sand, skilled moulding to self 
setting nds, semi-skilled moulders: 
€reen sand machine moulding to sheli 
nioulding. 

    

      

Rainwater, continuous burning fires. 
Dry sand to air setting.



Size 
(employees) 
  

201-300 
(Jobbing) 

(Repetition) 

43
7 

301-500 
(Jobbing) 

(Repetition) 

Markets 

Aerospace + gas turbine components; 
medical (surgical instruments); 
domestic to engineering. 
Specially 8.G. 
General engineering to general 
engineering + auto. 

None. 

Method 

Dry sand to self setting sand, grey 
iron to alloy 8.G. 
Loose jobbing loam to silicate and 
resin bonded sands. 

Hand moulding, manual operated to 
mechanised/automatic: oil sand cores 
to shell core making. 
Cupola melted iron to electric furnace 
melted iron. 
Oil sand moulds to shell moulding. 
Hand moulding to machine moulding. 
Solid moulds to spirit based shell 
moulds + vacuum casting. 

Conventional to high pressure moulding. 

Small repetition on conventional 
machines to semi-automation. 

None. 

Hand, oil sand, hand assembly, hot box 
coremaking, machine assembly: manual 
machines to automatic. 
Hand moulding and one off to semi 
production and production.



43
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Size 
(employees) 

501-1,000 
(Jobbing 

(Repetition) 

1,000+ 
(Jobbing) 

(Repetition) 

Markets 

None. 

Textile, switch, valve to 

None. 

Autos + gas. 

Method 

None. 

Conventional coremaking to hot box 
coremaking; cold blast cupola melting 
to part electric melting. 
Hand mould to mechanised. 
Floor moulding to machine moulding. 
Conventional moulding to fluid sand 
moulding. 
Manual to mechanical. 

None. 

Machine moulding to automatic moulding + 
pouring; short run to batch type runs. 
Oil sand cores to wet mix and shell 
mould resin cores; low pressure moulding 
machines to high pressure + high output 
moulding units.


