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CHAPTER I 

Introduction 

With 1974 shipments of over $1 billion aud a four-firm con-

ce nt ra t ion ra tio of 87 percent, the electr ic :lamp irid us try "is 

both large and highly concentrated. There is also rather con-

vincing evidence that the industry is highly profitable: 

although the industry is not particularly capital intensive, the 

1967 price-variable cost margin for electric lamps was 82 percent-...... -.-
above the average for all manufacturing industries. The combina~ 

tion of high concentration and high profitability makes the lamp 

industry a particularly interesting case for economic analysis. 

An examination of the industry can shed light on problems often 

encountered in the development of public policy toward concen­

trated industries. The study concludes that scale economies and 

product differentiation may explain much of the present concen-

tration. 

Scale economies are major determili'lants of concentration in 

many industries, and they are present in the lamp industry. In 

this study, an examination is made of plant economies, and sqme 

hypotheses on firm multiplant economies are developed. High con-

centration also resul ts from the household consumers'· apparent 

preference for the lamps of the larger firms, particularly 

General Electric. Although economies of scale and product dif-

ferentiation seem to be the most important determinants of 

present industry structure, the industry's history of innovation 

and antitrust action appear also to have had an impact upon 

structure, and they are analyzed accordingly. 



The following plan is used in the study. First, chapter II 

sketches the history of the industry. Chapter III describes the 

structure of the industry. Special sections are devoted to the 

problem of scale economies and product di f ferentiation. Next, 

chapter IV examines past anti trust cases in the lamp industry 

wi th the objecti ve of· determining why they fa iled to change thE? 

structure of the industry. Also, the introduction of the 

fluorescent lamp, which altered somewhat the structure of the 
, .... a _._. 

industry, is analyzed. Chapter V discusses the currently 

available information on performance; and, finally, chapter" VI 

offers some conclusions. 
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I 

CHAPTEH II 

A History of the Lamp Industry 

A. !ntroduction 

The history of the lamp industry can be divided into four 

periods. Between 1875 and 1897, the industry emerged and a large 

number of firms began to produce electric lamps. Research lead­

i ng to importan t improvemen ts and forces lead ing to increased 

concentration characterized the second period, from 1898 to 1912. 

Between 1913 and 1944, the development of the tungsten filament 

and the gas-filled lamp in combination with a 1911 antitrust­

decision led to a period of General Electric hegemony. Fin~lly, 

the development of the fluorescent lamp and the expiration of the 

General Electric patents led to increased market share for 

Westinghouse and Sylvania from 1945 to the present. These 

periods are'described in detail below. 

B. The Beginnings: 1875-97 

In the early and middle parts iof the 19th century, many 

experiments were carried out wi th electrical lighting, but no 

good source of electrici ty existed; therefore, the experiments 

were abandoned. When efficient sources of electricity were 

developed in the 1870's, the interest in electrical lighting 

revived. A number of inventors worked on various methods of 

-3-



lighting, but the most interest was shown 1n two methods of 

electrical lighting: 

lighting. 2 

arc 1 · h' 1 d' d 19 t1ng an 1ncan escent 

The development of the electric incandescent or filament 

lamp was initially slower than that of the arc lamp. Early 

filament lamps either gave insufficient light or used materials 

so expensive that they were not economical. Accordingly, 

research focused upon finding a cheap filament material that ......... 
could provide light at a cost competitive with other sources. 

Many men were involved in filament research, among them Moses 

Farmer, Hiram Maxim, St. George Lane-Fox, William W. Sawyer, 

Albon Man, and Willam W. Swan. Although some of the lamps 

developed by these men went into commercial production, it was 

Thomas A. Edison ~ho developed the first commercially successful 

incandescent lamp. 

Edison's success in lamp development was due not only to his 

superior filament, but also to his s~stematic approach. Edison 

made it a policy not to work on any project until he was quite 

certain of its commercial feasibility. He first studied the 

1 In arc lighting the light is prov ided by an electrical arc 
through the atmosphere between two electrodes. In 1878, the 
first commercial installation of arc lighting was made. This 
event stimulated a number of experimenters, including Elihu 
Thomson~ Edwin J. Houston, Charles Brush, and Wallace Farmer, to 
develop arc lighting further. Arc lighting became important in 
many applications in the 1880's and 1890's and remained important 
well into the 20th century. 

2 wi th an incande.scent lamp the light 
wire or filament enclosed by the bulb. 

-4-
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characteristics of gas illumination, the electric light bulb's 

chief competitor, hoping to keep the best while eliminating the 

worst features of gas. Ed ison also decided to develop a com-

plete system for delivering electricity to the lamps. His 

objective was not to sell individual lamps but to sell a whole 

system of light delivery. Once he set down his objective, 

Edi$on's first major task was to find a good filament. His lamp, 

using a carbonized bamboo filament in a vacuum, was patented in-. ~ ... 
the United States and in other countries in 1880. To complete 

his system Edison also developed a special dynamo and special 

wiring arrangements for his lighting system. 

The first commercial installation of Edison lamps occurred 

in 1880, and within a few years other firms began to manufacture 

incandescent lamps. Some firms used Edison's patent, some used 

other patents, and some infringed on patents. By the late 

1880's, three firms carne to dominate the incandescent lamp indus­

try: the Edison organization, 1 Westi~ghouse, and· the Thomson-

Houston Electric Company. Not only because it held the bas ic 

patents, but also bec·ause it employed many skilled workers and 

managers, the Edison organization had the largest market share in 

electrical lamps as well as in most other types of electrical 

equipment. 

1 Before 1889, the Edison organization was a 
lection of firms manufacturing devices used by 
systems. In 1889, all these firms were merged 
General Electric Company. 

-5-
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Westinghouse developed a sizable market share because it was 

the first firm to exploit the advantages of alternating current. 

With alternating rather than direct current, much larger distri-

bu tion systems could be used. The Edison interests resisted 

alternating current even after its superiority was obvious,l 

and Edison's intransigence gave Westinghouse a chance to increase 

its market share. 

The third firm, Thomson-Houston, was originally an arC 

lighting manufacturer. Its chief asset was superior manage-

mente The president of Thomson-Houston, Charles A. Coffin, had 

been a successful shoe manufacturer who saw promise in the 

electrical industry, and he brought into the company a number of 

financial and engineering experts who were able to build up an 

efficient organization. Ail three firms were engaged in other 

elee.trical manufacturing activities such as the production of 

street cars and electric motors. 

1 With alternati~g current, the electrical flow changes 
direction (in the U.S., 120 times a second), whereas with direct 
current, the electrical flow goes in one direction. With 
al ternating current, the amount of current or amperage can be 
changed. When one increases (decreases) amperage, the vol tage 
decreases (increases). The device for changing amperage is 
called a transformer, and it can be used only wi th al ternating 
current. The problem with direct current is that it is generated 
at a high amperage, and large conductors are needed to carry this 
amperage. With alternating current and a transformer, the 
amperage can be lowered at the plant and relatively small conduc­
tors (wires) can be uqed to transmit the electricity. At the 
point of use, the amperage can be increased by a transformer to 
fit the needs of the user. 

-6-
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During the late 1880's, the Edison interests belatedly tried 

to enforce the patent rights to the carbon filament, succeeding 

in 1889. Other firms, however, developed fi.~"::'""1ent lamps that did 

not infringe on the Edison patent, and the Ed~spn pat~nt expired 

in 1894. 1 

A problem more important than anyone patent was the 

proliferation of patents for the large number of devices used in 

an electrical system. Consequently, . it became diff icult to set 

up and merchandise an electrical systent'w1thout infringing upon 

.one or more patents. 2 

Surmoun ting the problem created by the proli feration of 

patents was the major incentive for the next change in' the 

industry, the consolidation of the Edison and Thomson-Houston 

firms into General Electric 'in 1892. The management of the new 

f im thought. they could develop "a tremendously powerful 

1 The normal period. for patent protection in the United 
States is 17 years, but at that time the U.S. law stated that 
U.S. protection laste~ only as long as the protection of any 
nation wi th an. earlier patent on the same device. Edison had 
received his lamp patent in Canada before he had it in the United 
States, and Canadian patent law allowed only 15 years of 
protection .. 

2 Accentuating the problem was the uncertainty surrounding 
the validity of many patents. Many devices were developed 
independently by different people at the same time. It was also 
often difficult to ascertain to what each patent pertained. 
Therefore, the value of many· patents was uncertain because the 
validity and extent of . the patent rights were not clear. As a 
result, firms were often reluctant to obtain patent licenses 
because they might not be of any value. 
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patent pos i tion." 1 And there also were financial incentives 

for the merger. The Edison firm had more liquid capital than did 

Thomson-Houston. 

The merger may also have been partially motivated by' the 

spi ri t of the times. The decade of the 1890 I S was an era of 

business consolidation. J. P. Morgan had been influential in the 

Edison General Electric Company, and he encouraged this 

merger. 2 The new General Electric Company was a large firm 
"r •. a - __ • 

for the time; it had 10,000 employees and a capitalization of 

$35,000,000 (compared to $12,000,000 for Westinghouse), and it 

dominated the lamp and electrical equipment industries. 

Wi th the expiration of the Edison patent in 1894, some 

new firms entered the market, but due to its superior manu-

facturing techriiques, General Electric was able to maintain its 

dominance in electric lamps. 3 In 1896, General Electric and 

Westinghouse established a cross-licensing agreement allowing 

each access to the patents of the other. As of 1896, General 

Electric and Westinghou~e had about 50 and 10 percent respecti-

vely, of the lamp market while several firms shared the rest. 

1 A. A. Br ig h t , _T_h.;..;e_..;.;;E~l_e_c_t_r_l_· c __ L~a_m __ p:l&.....~I~n~d~u_s_t_r ... Y_:~~~T_e_c~h~n_o_l_o~g:a:;--i c~a=---l 
Change and Economic Development from 1800 to 1947 (New York: 
MacMlllan Company, 1949), p. 94. 
2 J • P. Morgan, a New York banker, had encouraged bus iness 
consolidation in many other areas. Although the most notable 
consolidation was u.s. Steel, he was also active in the railroad 
consolidations. 

3 A. A. Bright, ~. cit. pp. 229-232. 
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After the invention of the Edison filament, lamp quality was 

gradually improved. Better carbon filaments were developed, and 

the ~[ficiency of the lamp was improved from about 1.4 to about 

3.3 lumens per watt between 1879 and 1893. 

Although production increased, production techniques 

remained of the handicraft variety. The manufacturing technique 

1 required skilled workers to blow the glass bulb sleeves and 

2 place the mounts and bases on the . lamps. A major manufac--

turing 
. ~ .. ~ ---

improvement was the development of a superior method of 

creating a vacuum in the bulb. In spite of the relatively slow 

changes in technique, u.s. lamp production rose from 70,000 units 

in 1883 to 25,000,000 in 1899. 3 Many experiments were carried 

on that anticipated future improvements, but most of them were 

unsuccessful. A·mong these experiments were metallic filaments 

and gas-filled bulbs-'~ But the standara lamp of the late nineties 

was really only an improved version of Edison's original carbon 

filament device. 

1 A number of terms have been used to refer to the glass 
bulb part of the lamp. Bulb sleeve was used by one of the manu­
facturers of these items; it is the term used in this report. 

2 The mounts are that part of the lamp supporting the f ila­
ment and the wires connecting the filament wi th the source of 
electrici ty. The base is the metal part of the lamp which is 
inserted or screwed into the fixture. 

3 A. A. Bright, Ope cit., pp. 77 and 489. 
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The Consolidation of the Lamp Industry: 1898-1912 

In the period 1898 to 1912, the electric lamp industry 

became more consolidated, and the efficiency of the average lamp 

increased greatly. In 1897, the Incandescent ~Lamp Manufacturers 

Association was organized. I ts basic purpose was to set pr ice 

and allocate market 1 share. At f i"rs t, the Association 

consisted only of General Electric and six smaller companies. 

Later, however, Westinghouse and ten other lamp manufacturing 

f irrns joined. 

Small companies found it difficult to compete with General 

Electric. To solve this problem, several firms banded together 

into a larger organization called the National Lamp Compa"ny. 

Each firm continued to operate its "plant separately, bu t the 

group pooled the costs of research, engineering, and some market-

ing functions. To set up the research and engineering facilities, 

the firms needed financing. This problem was solved when General 

Electric purchased the majority of the stock in the company. 

1 The activi ty of 
in ch. IV. 

this organiza tion is di scussed more fully 
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Although General Electric was not active in the management of 

National Lamp, i tgran ted licenses to National and other firm,s 

for many of its patents. General Electric had adopted the trade 

name "Mazda" for its best lamps, and other firms, were l'icensed, to 

use the name if the lamps met a certain standard. Through its 

licensing agreements and the Incande.scent Lamp Manufacturers 

Association, General Electric indirectly controlled all but three 

percent of the lamp industry. Table, 11-1 shows the market share-
• r., . - __ 

breakdown for 1910. 

As a result of a 1911 anti trust decree, General Electric 

bought ou t the mi nori ty stockholders in National Lamp and took 

over the operation of the 1 company. Thus, 

Electric had a market share of 80 percent. 

by 1912, Gene ral 

The period was one of great innovation in the industry and 

General Electric assumed leadership 1n the innovation. By 1900 

the carbon filament had re~ched the limits of its efficiency, and 

experimenters were beginning to look i for alternative filament 
I 

materials. Refractory oxides, osmium, tantalum, and other metals 

all proved to be improvements on the carbon lamp and were in 

production for a short period of time. Table I I -2 shows the 

extent of the improvements in lamp efficiency as judged by lumens 

per watt. But, as the table also shows, tungsten eventually won 

out. Credit for the tungsten lamps goes to the research labora-

tories of General Electric. 

1 See U.S. v General Electric Co. (1911) 1 D&J 267 • 
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TABLE II-l 

Market Share Breakdown in the U.S. 
Electric Lamp Industry as of 1910 

Company 

General Electric 
National Lamp Company 
Westinghouse 
Other General Electric-National licensees 
Independent lamp firms 

• r." . ---. 

Market share 
(percent) 

42 
38 
13 

4 
3 

Source: A. A. Bright, The Electric Lamp Industry: Technological 
Change and Economic Development from 1800 to 1947, (New' 
York: MacMillan Company, 1949), p. 151. 
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Year 

1881 

1884 

1888 

1897 

1899 

1902 

1904 

1904 

1910 

'l'ABL£ 11-2 

The Improved Performance of 
Incandescent Lamps: 1881-1910 

Type of 
filament 

Carbonized bamboo 

"Flashed" squirted 
cellulose 

As phal t -s ur faced 
carbonized bamboo 

Refractory oxides 

Osmium 

Tantalum 

GEM (Metallized 
carbon) 

Non-ductile 
tungsten 

Ductile tungsten 

Initial 
efficiency 
per watta 

(lumens) 

1.68 ...... 
3.4 

3.0 

5.0 

5.5 

5.0 

4.0 

10.0 

Approximate 
useful life 

(hours) 

600 

400 

600 

300 or 800b 

1,000 

250 or 700c 

600 

800 

1,000 

a Efficiencies apply to the sizes most commonly used for 
general illumination, l6-candlepower for the carbon lamps and 50 
or 40-watts for the GEM and later metal-filament lamps. 

b The smaller figure applied when the lamp was useo with 
direct current; the larger, when it was used with alternating 
current. 

c The smaller figure applied when the lamp was used with 
alternating current; the larger, when it was used with direct 
current. 

Sources: Franklin Institute, Incandescent Electric Lamps, 1885; 
Schroeder, The History of the Incandescent Lamp, 1927; 
Schroeder, History of Electric Light, 1923. 
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The early tungsten research was done by the Austrians, 

Alexander Just and Franz Hanaman, who developed a nonductile 

tur.s:- ten lamp. Although nonductile tungsten is very fragile, it 

was ~ut into commercial production. Other researchers starter:lto 

develop a method of improving the tungsten lamps. 

In 1900, General Electr ic founded one of the first indus-

trial laboratories in the United States. The laboratory employed 

scientists ·who were gi ven a free hand in their research which 
• rfi' . 

applied to various problems confronting General Electric. O-ne 

researcher, William o. Coolidge, developed a method of making 

ductile tungsten from which wire could be drawn. Wi th the 

development of ductile tungsten the incandescent light reached a 

. new 1 eve 1 of e f f i c i en cy • As shown in Table 11-2, the ductile 

tungsten lamp had over twice the efficiency of any nontungsten 

lamp, and its filaments were much more durable than the non-

duct ile ones. Tungsten lamps were put on the market by General 

Electric. 

Many other lamps were fi rst developed in this period; some 

became important; others faded from significance. Among the lat-

ter were various other filament lamps and the Cooper Hewli t t 

electric discharge lamp. Among the former were the predecessors 

to the modern electric discharge lamps.l Several other 

1 Electric discharge lamps give off light by maintaining an 
arc through heated metallic vapor (usually mercury). Examples of 
electric discharge lamps .are the fluorescent lamp, the high 
intensity mercury vapor street light, and the neon sign. 
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innovations were made in the manufacture and design of electric 

lamps •. First, various parts of the lamps, such as bases, were 

standardized as were required voltages. Second, many of the ',york 

processes were mechanized. Methods of exhaustir.~ lamps were 

improved, and more efficient gas-filled lamps were introduced. 

Also many special purpose lamps were introduced. 

The great improvement in incandescent lighting brought about 

mainly by the discovery of tungsten. filaments led to the decline 
• r-., . ---. 

of gas and electric arc ligh ting. As of 1912, incandescent 

lighting was triumphant in America. 

D. General Electric Hegemony: 1913-45 

The era of General Electric hegemony from 1913 to the 1940's 

began with the development of the ductile tungsten lamp and an 

antitrust case· with an ironic result. In 1910, the Justice 

Department had brought a suit against General Electric, National 

Lamp, Westinghouse, and some smaller firms for their acti vi ties 

in the lamp indu s try • These act ivi tiies included pr ice fixing, 

market share allocation, and patent pooling and will be dis-

cussed further in chapter IV. Another Government charge claimed 

that National Lamp was a "bogus" organization set up by General 

Electric to help fix prices. As will be noted later, the valid-

ity of the charge is questionable. 

The result of the case was a consent decree which required 

General Electric to merge with National Lamp, thereby eliminat­

ing the so-called "bogus" company and giving General Electric 80 

percent of the market. General Electric dominance of the lamp 

-15-



industry remained unchallenged until the early 1940's principally 

because of General Electric's superior patent position. With its 

patents, General Electric could produce a mU0h superior lamp, and 

although the patents did not go unchallengec1,~ General Electric 

was able to control the situation through vigorous legal action 

against infringers and through a system of licensing. Table II-3 

displays the major patents and their issue and expiration dates. 

The patents were related primarily to tungsten lamps. 

Through its licensing system, Gen;r"ai Electric had control 

of about 90 percent of the market throughout this period. The-GE 

patent licensing system consisted of two classes of licenses. 

The first, the class A license, was granted only to Westingh6~~e, 

and it gave the licensee the right to produce a given percentage 

of General Electric's lamp output as well as the right to a given 

set of patents and'copyr igh ts. 

The second type, the class B license, gave the licensee the 

r igh t to produce an ou tput equaling: a smaller percentage of 
, 

General Electric's lamp, output, and it gave the licensee access 

to a more limi ted number of pa tents. One major di fference 

between class A and class B licenses was that only the class A 

1 icensee could produce Mazda lamps. Each class B 1 icensee was 

allowed to make only certain types of lamps. When firms exceeded 

their production quotas, they had to pay a higher license fee for 

the production in excess of 'the quotas. Over the years many of 

the "type B" Ii censees di sappeared • Table I I -4 shows the f irrns 

remaining as of 1924 and their allowed percentage of GE sales. 
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o....J 
I 

Application 
Patent 00. rete 

1,018,502 July 6, 1905 

1,082,933 June 19, 1912 

1,180,159 Apr. 19, 1913 

1,410,499 Feb. 20, 1917 

1,423,956 Mar. 20, 1919 

1,687,510 June 29, 1925 

TABLE 11-3 

Principal Patents Coverirg Incamescent Lamps ONned t¥ 
General Electric: 1912-47 

Issue rete Inventor Source Subject 

Feb. 27, 1912 Just and Purchased Tungsten 
Hananan fran filament 

Austrians 

~c. 30, 1913 Coolidge General Ductile 
Electric 'I\Jngsten 
Employee 

Apr. 18, 1916 Largnuir General Gas-Filled 
Electric lamp. 
Employee 

. 
Mar. 21, 1922 Pacz Ceneral N::>n-9ag 

Electric Tungsten 
Employee 

July 25, 1922 Mitchell General Tipless 
and Electric bulb 

W"lite Employees 

<Xt. 16, 1928 Pipkin General Ins ide-
Electric frooted 
Employee rulh 

Principal source: Official Gazette of the u.s. Patent Office, Wash,'ington" 1912-1928. 

Normal Court 
expiration record 

Feb. 27, 1929 Upheld 

~c. 30, 1930 Partly 
invali -
cated 
1929 

Apr. 18, 1933 Upheld 

Mar. 21, 1939 Invali-
cated 
1938 

July 25, 1:939 Upheld 

CXt. 16, 1945 Invali-
d3.ted 
1945 



Canpany 

HygracE 
Sylvania 
Corp. 

ConsOlida ted 
Electric 
Lamp Co. 

Kentucky 
Electric 
Lamp Co. 

Economic 
Lamp Co. 

'I\mg~ol 
Lamp Works, 
Inc. 

Chicago 
Miniature 
Lamp Works 

TABLE 11-4 

~e Class B Type General Electric 
Patent Licensees as of 1924 

Plant 

Salem, Mass •. & 
St. Mary's, Pa. 

Lynn, Mass. 

Owensboro, Ky. 

Malren, Mass. 

Newark, N.J. 

CllicagQ, Ill. 

'TyPe of lamp 
manufactured 

Lar~ incancEscent 

Large incandescent 

, ........ ---. 
Large incandescent 

Large incandescent 

Miniature incandescent 

Miniature 'incandescent 

Percentage 
,of total CL sales 
allowed by license 

8.2242 

3.89093 

1.7584 

0.8998 

26.71956 

2.975 

SOURCE: A. A. Bright, '!be Electric Lamp IndustrY: Technological Change and Econanic 
~velopnent fran 1800 to 1947 (New York: MacMillan Canpany, 1948), p. 260. 
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In addition to its patent positions, General Electric had a 

cost advantage resulting from some scale economies (discussed in 

chapter III) and from the generally superior manufacturing tech-

niques it developed. Since the firm was the leadin~ innovator In 

lamp production, its entire cost curve was lower than those of 

its . 1 competltors. These ad van tages manifested themsel ves 

the high rates of profit of the GE Lamp. Division. 

Profits in lamp making continued high for the 
leading concerns. In incandescent lamps alone from 
1935 to 1939 General Electric made c1tfe'r-~ge net profits 
of between $16,000,000 and $21,000,000 on net sales 
which averaged around $45,000,000. These figures rep­
resented profits of 64 to 88 percent on costs, 39 to 47 
percent on net sales, and 20 to 30 percent on invested 
capital.· Since total net profits on the General 
Electric Company ranged only from $28,000,000 to 
$63,000,000 during the same years, it is evident that 
far greater profits on sales were achieved in lamp 
making than in the other phases of the company's busi­
ness. In fact, the lamp'department of General Electric 
contributed from one-third to two-thirds of total profit 
while adding only about one-sixth-·of' total sales. 2 

in 

The smaller firms selling lamps at a slightly lower price 

were making much smaller returns. Accentuating General 

Electric's and Westinghouse's profit positions was . the greater 

consumer acceptance of their lamps. 

I 

2 

The names General Electric and Westinghouse are 
almost as old as the electrical industry, and they 
are known in connection with almost every type of 
·electrical equipment from turbines. and generators to 
fuses and flashlight lamps. The reputation of each 
company in every other field tended to enhance its 
reputation in the production of electric lamps. 
Continued heavy advertising by all divisions of each 

This subJect is discussed below. 

A. A. Bright, OPe cit., p. 270. 
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company in amounts unapproachable by smaller producers 
aided in increasing consumer acceptance for all General 
Electric and Westinghouse products. l 

The Mazda lamp, produced by General Electric and 

Westinghouse, was favored by many utilities which o~ten bought 

lamps for their customers. The manufacturers of lighting 

fixtures set up their specifications to fit Mazda lamps, thereby 

giving General Electric an additional advantage. By the 1930's, 

most of the smaller companies were restricted to narrow specialty 

markets and exports. . ..... -.-. 

In the 1920' s, the General Electric dominance came to be 

questioned, first by the State of New York and then - by the-

Federal Trade Commission. General Electric itself requested a 

Justice Department investigation. The Department then attacked 

the General Electric licen;sing and consignment system of dis-

tribution, but the_ Supreme Court ruled agc:tinst the Government. 

This case is described in greater detail in chapter IV. 

In spite of its advantages, General Electric lost some of 

its market share in this period. Table 11-5 shows the relative 

market share of General Electric and various other firms in the 

industry from -1912 to 1941. After 1912, the combined market 

share of Na tional Lamp and GE dropped from 81.5 percent to 64.2 

in 1914. This contraction was mainly due to the activity of 

small independent firms infringing on GE's tungsten patents. 

1 Ibid., p. 286. 
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TABLE II-5 

The Marke t Share Breakdowm for the Major 
Fit1TS and Others in the Lamp Indlstry 

for Selected Years Between 1912 and 1941 

Independents 
Type B and 

Year General Electric Westin9house licensees impJrts 

1912 81.5 ~y N\ij ~y 

1914 64.5 11.3 Y my ~y 

1921 69.0 16.0 8.0 7.0 

1923 61.0 16.0 .... " . -.9.0 14.0 

1928 63.4 2/ 19.3 2/ 13.3 4.0 Y 
1931 58.2 19.8 '!:./ 12.7 9.3 Y . 

1934 57.9 Y 19.7 Y 9.5 12.~ Y 
1937 58.3 Y 19.9 Y 8.5 13.4 Y 

1941 56.7 Y 19.4 Y 9.7 14.8 3/ 

1/ NA reans Not Available; 

2/ '!hese figures are based on the .narket share agreenent bet\Een General Electric 
am We~tirghouse in the licensirg agreement for General E1ectric's patents. 

/' 

3/ The ~rcenta:Je breckc:lo.m ~tween the independent finns and imp::>rts 
are respectively 2.3 and 1.7 for 1928, 3.5 and 5.8 £Or 1931, 6.4 and 6.5 for 1934, 
8.8 and 4.6 for 1937, and 14.3 and .5 for 1941. 

Source: A. A. Bright, The Electric : Techno 1 ical Chan e and 
~~~~~~~~~~~~--~~--~~~--~----Economic Develoenent from (New York: MacMillan Company, 

1949), pp. 238, 242, 265. 
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" 
Even after vi')orous patent enforcement actions by General 

Electric, the independent firms still held a 7 percent market 

share in 1921. The independents increased their market to 14 

percent in 1924, but the share fell to 2.3 per~ent in,1928. With 

the expiration of some important General Electric patents and the 

company's failure to prove the validity Df others in court, the 

market share of the independents and imports (mainly from Japan) 

increased in the 1930's. The close relationship between General 

Electric and an international cartel cofisi'sting of German, Dutch, 

and other European firms helped prevent European imports ~rom 

reaching more than marginal importance. 

Although General Electric's major patents expired in - ·the 

1930's, its many minor patents and its sharing with licensees of 

production technology still made its licensing system attractive 

to the involved firms. At the end of World War I I, General 

Electric remained the dominant firm in the industry, but two 

events were to weaken its position~ the development of the 

fluorescent lamp and the destruction of the licensing system. 

Before describing these changes, it is useful to survey the 

technological changes that had occurred in the previous 30-year 

period. The technological innovations concerned both the 

production techniques and the quality of the lamps. 

By 1915, lampmaking machinery had been automated. Each 

operation, however, was done in a separate department and the 

output sent to yet another department for further processing. In 

1918, W. R. Burrows, the manager of the General Electric Lamp 
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works at Harrison, New Jersey, started to reorganize the plant. 

He moved machines in to groups or uni ts, each group consisti ng of 

a set of machines performing successive _ operations in the final 

assembly of the lamp, synchron i zi ng the s peecs of the ,machines .. 

Th is reorganiza tion cu t cos ts and improved ou tput per man-hour. 

Soon, the rest of the plants of General Electric and its 

licensees adopted the group or unit method. 

Over the years, the group plan was further developed, and 

great improvements were made. The typi~al-'-group hour ly au tput 

rose from 400 uni ts per hour in 1920 to 1,000 uni ts per hour in 

1942. Some 1 groups were up to 1,200 units per hour. Output 

per man-hour rose from 18 lamps in 1920 to 100 lamps in 194-2·. 

This innovation turned lamp assembly into a truly mass production 

activity. 

Production effiGiency also increa-sed in the manufacture of 

g las s bulbs. Throughout the early years of the industry, many 

new bulb-blowing machines were developed. 
/' 

By 1926, the best 

machines could produce 5,000 large bulbs per hour. In 1927, how-

ever, a revolutionary new device was introduced: the Corning 

ribbon machine. The or iginal machine could produce 50,000 bulbs 

per hour. 2 A very few machines could produce most of the 

1 The present group production rates for high 
are between 3,000 and 3,500 units per hour. 

volume lamps 

2 As of 1976, the fastest ribbon machines making small auto­
motive bulbs were producing up to 120,000 bulbs per hour, while 
the fastest machines making large bulbs were producing 66,000 per 
hour. 
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b u 1 bs use ci 1 nth e c ou n try. Corning, wh ich also produced bulbs, 

licensed General Electric to make bulb sleeves, and General 

Electric installed its first machine in 1933. 

The major improvements in lamp quality included the gas-

filled lamp, the non-sag tungsten filament, the tipless bulb, and 

the inside frosting of the bulbs. The first improvement, intro- ~.:~~ 

duced by scientist Irving Langmuir, involved filling a tungsten 

lamp with a mixture of argon and nitrogen; the gas mixture 

resulted in longer life and greater ·~rightness. This discovery 

. was the coup de grace for large-scale use of arc and gas l~gh t-

ing. The development of the non-sag filament by Aladar Pacz also 

improved the brightness of the average lamp. 

Until 1919, the air was exhausted from the top of most 

lamps. This method left a tip on the top of the bulb. Not only 

was this tip sharp, dangerous, and unattractive, but it also made 

the g lass weak. General Electric developed a practical cheap 

method of exhausting air from the bottom of the bulbs. 

The last important improvement, the inside frosting of 

glass, was an old idea, but it was not until 1925 that Marvin 

Pipkin developed a practical method of frosting the bulb. with 

the frosting of the bulb, a lamp's brightness became more dif-

fused, making it more pleasant to use. In this period, several 

other improvements were made in such parts of the lamp as the 

1 filament and the getters. Also the incandescent lamp was 

1 A getter is a chemical agent that is used inside the bulb 
to assist in obtaining a vacuum, to reduce bulb discoloration, or 
to improve the qualit~ of the lamp in other ways. 
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being adapted to a wider variety of uses; new types, such as 

reflector, sealed beam automotive, photoflash and projection 

1 amps, we re deve loped. 

While the incandescent lamp was being improved, new substi-

t utes we re be i ng exami ned. Neon ligh ting came to occupy its 

specialized niche in the advertising field. Mercury vapor and 

sodium vapor lamps were introduced in the lighting of streets and 

large buildings. l The greatest innovation, however, was the-

development of fluorescent lamps. 
2 • ........ ---

Numerous experiments had been conducted with fluorescent 

type lamps, but it was the late 1930's before practical results 
- -

occurred. General Electric, in collaboration with Westinghouse 

which had some relevant experience in mercury vapor lamps, devel-

oped a fluorescent lamp. A small company, Hygrade Sylvania, also 

developed i-ts own fluorescent lamps which were based on that of 

General Electric and Westinghouse •. 

Even wi th their heads tart, Generali Electric and Westinghouse 
I 

were slow to market the- fluorescent lamp for several reasons. 

Since, presumably, they wanted to introduce the fluorescent lamp 

in a way that would maximize income from both incandescent and 

fluorescent lamps, they decided to move slowly in the fluorescent 

1 Mercury and sodium vapor lamps are high intensity electric 
discharge lamps where the light comes from an arc inside a quartz 
or ceramic tube placed inside a large glass bulb. 

2 A fluor.escent lamp 'is a tube shaped lamp where ul traviolet 
waves emi tted by a mercury vapor arc are changed to light by 
phosphors on the inside surface of the bulb or tube. 
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lamp field. Another constraint was the attitude of the utility 

companies, which feared that the increased efficiency of the 

fluorescent lamp would decrease the demand for electricity. 

General Electric and Westinghouse were large s~ppliers of utility 

equipment and were understandably concerned. In spi te of the 

reluctance of General Electric and Westinghouse, the public @' 

acceptance of fluorescent lighting was favorable, and orders soon 

outran production. 

Taking advantage of this situation·,· Sylvania began to market ,\2 

its fluorescent lamps aggressive·ly. With only about a 5.5 per-

cent market share allowed under its class B license, Sylvania did 

not have a great stake in the incandescent field. It acquired a 

patent position on its fluorescent lamps to counter the position 

of General Electric and Westinghouse, and it soon had 20 percent 

of the fluorescent lamp market. In the 1940's, Sylvania also 

moved into the production of radio tubes and acquired Wabash 

Appliance, one of the leading makers" of photoflash bulbs. With 

these new lines of business, Syl vania's total sales increased 

from $11.0 million in 1938 to $128.8 million in 1945, and. the 

firm emerged as a large' electrical equipment manufacturer and a 

1 
major factor in several product lines, including lamps. 

A second development changing the industry in the early 

1940's was the destruction of the General Electric patent system. 

1 For the figures 
1958. 

on sales, see Moody's Industrial Manual, 
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Two major occurrences probably explain this development. Most of 

General Electric's major and minor patents expired. It was defi-

nitely easier to make a competitive lamp without infringing on a 

General Electric patent in the 1940's than i,) earlier decades, 

and this fact is revealed by the increasing market share of the 

independent lamp manufacturers. Their market share rose from 2.3 

per c en tin 1928 to 1 4 • 2 pe r c e n tin 1 9 4 2 • 1 The anti trust case 

brought by the Government in 1941 also affected the patent situa-

tion. General Electric, Westinghouse, ..... _Cor.ning Glassworks, and 

other firms were accused of using patents to help monopolize the 

i ndu s try • Although the case was delayed by World vlar II, it 

seems apparent that this case induced General Electric to abolish 

its pa tent Ii cens i ng sys tern. In 1944, the B license system was 

abQlished, and in 1945, the license arrangement with Westinghouse 

was terminated. General Electric anc'L Westinghouse both dropped 

the Mazda trademark from their standard line of lamps.2 

In 1946, the antitrust case was tried, and the court 

rendered a judgment in 1949. The; Justice Department had 

requested that General Electric Lamp Division be split into two 

companies and that the consignment system of distribution, 

whereby General Electric owned its lamps until they were bought 

1 A.A. Bright, OPe cit., p. 265. 

2 On the patent license system, A. A. Bright states, liThe 
pending antitrust action seems to have been partially responsible 
for the termination of ,the scheme." It is difficult to verify 
totally this assertion, but the provisions of the eventual anti­
trust settlement seem to bear him out. See Ibid., p. 294. 
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by the consumer, be abolished. Thes e req ue s ts we re ref used. 

Neverth eless, the court did gran t certai n of the Government 

requests. First, all patents on lamps or lamp parts then held by 

General Electr ic and other 1 defendants were licensed free of 
" 

charge to any firm that wanted them. Second, existing GE patents 

on lampmaking machinery were to be licensed at a "reasonable 

royalty" to any firm desiring them. Third, for the next five 

years any future patents on lamps, lamp parts, or lampmaking 

mach inery were to be licensed at a re~~Qn.able fee upon request. 

General Electric also had to share its technical information on 

the various processes used in manufacturing lamps. 

Finally, various trademarks were forbidden for a wide selec-

t ion of lamps. For instance the "Mazda" trademark could be used 

only for a small selection of lamps. Although the court decree 

eliminated much of· the patent advan~age of General Electric and 

2 its licensees, only time would reveal its longrun effect. 

E. The Postwar Period: 1945-Present 

Generally, the period between th~ mid-1940's a~d the present 

has been one of stability in structure and general industry 

growth. Innovation has had only a minor effect on structure,· and 

no Government action has radically altered the industrial 

environment. 

I They were N. V. Philip of the Netherlands, Consolidated 
Electric Lamp Company, Sylvania, the Chicago Miniature Lamp 
Works, and Tung-Sol Electric, Inc. (now part of Studebaker 
Worthington) • 

2 In chapter IV, this case is analyzed in greater detail. 
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General Electric has continued to be the leading firm, 

though its market share probably declined in this period. No 

accurate market share figures exist for most of this period. In 

1941, General Electric had about 56. percent of the incandescent 

lamp market, and probably a higher share of the much smaller 

fluorescent market. In 1972, General Electric probably had about 

one-third of· the industry employment which would probably indi­

cate a larger share of industry sales (see table 1II-5). 

Westinghouse has probably retained its s&C000ary position in the 

industry. 

Sylvania, which merged with General Telephone to become GTE 

Sylvania, has increased its product line from incandescent, photo~ 

flash, and fluorescent lamps to include. some types of miniature 

and electric discharge lamps., If GTE Sylvania is not the second 

largest firm in the industry, it is close 'to it. 

A major development has been that Syl vania and Westinghouse 

have built glass tube plants for their fluorescent lamps and the 

tubular parts of the other lamps. These moves were. probably a 

result of unsatisfactory relationships with their former sup­

plier, Corning. Another major change since the 1940's involves 

the smaller fr inge firms. Many have dropped ou t and some have 

been absorbed by conglomerate firms. For instance, Tung-Sol was 

first acquired by Wagner Electric which was then acquired by 

Studebaker Worthington. The Chicago Miniature Lamp Works was 

acquired by General Instruments. 
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Perhaps of most importance to the industry are the activ­

ities of North Aillerican Philips and Durotest; they have emerged 

respectively as the fourth and fifth largest firms in the 

industry. Philips has essentially combined three small, old 

firms into one lampmaking organization. Philips acquired Radiant 

Lamp Company in 1968, Verda-Ray Corporation in 1971, and the 

Champion Lamp Company (a subsidiary of International Telephone 

and Telegraph Corporation) in 1973. At present Philips seems to 

be cont inu ing to sell the predecess0t: ,....f.iJ::ms' older 1 ines, and it 

is applying the manufacturing and marketing know-how of its 

European parent, N. V. Philips. Durotest has grown into .a 

$50,000,000 a year corporation by developing high qu_a.li ty 

specialty lamps. North American Philips and Durotest are checks 

on the complete domination of the industry by the largest three 

firms. Also providing an alternat~ve.to the Big Three is Action 

Tungsram which has been importing large household lamps from 

~ungary. It opened a U.S. lamp assembly plant in New Brunswick, 

New Jersey in October 1978. 

Postwar innovations while having only a small effect on 

industry structure were important. General Electric has con-

tinued to be the major innovator; table 11-6 lists its important 

developments. The other large firms, however, have made some 

contributions. The efficiency and life of the incandescent lamp 

have very slowly increased. For a standard 100-watt lamp, the 

efficiency has increased from 16.3 lumens per watt in 1947 to 
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Table 11-6 

Innovations Originated by General 
Electric in the Lamp Business Since 1940 

Innovation 

Circline fluorescent lamps 

New phos pho rs 

Rapid start fluorescent lamp fixtures 

Power Groove in fluorescent lamps 

Aluminum ceramics for sodium vapor lamps..-,,·· -.-

Photographic flash cubes 

Multi-vapor lamps 

Lucalox lamps (high-pressure sodium vapor) 

Warm light phosphor coating 

Magi-Cubes (percussion Photographic Flash Cubes) 

Photographic flashb~rs 

Flip-flop flashbars 

Elliptical side reflector incandescent lamps 

Source: General Electric Company 
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1945 

1949 

1952 

1956 

1958 

1965 

1965 

196a. 

1968 

1970 

1972 

1975 

1976 



17.1 lumens per watt in 1976; for 60-watt lamps, the increase was 

from 1 3 • 9 to 14. 2 . In the 1960 t s , Durotes t and West inghouse 

introduced lamps using krypton instead of argon gas. The new 

lamps give 16 percent brighter light with no~loss in lamp life. 

The lamps are expensive, however, because krypton is a rare 

element .1 Fluorescent lamps have· been improved since the 

1~40's mainly by simplication of the required fixtures. In both 

incandescents and fluorescents, product lines have been expanded 

to accornrnoda te new uses. Many new va;-i"e-t-ies of photoflash lamps 

have been developed for new and different cameras. The variety 

of sodium vapor and mercury vapor lamps has also increased. 

Postwar change has probably been greatest, however; in 

1 igh ting engineering. A new industry has developed, consisting 

of firms which design and 'maintain the lighting systems of large 

buildings. Durotest has always participated in this market, 

selling to many customers an entire lighting system instead of 

individual lamps. GTE Sylvania and Philips have set up their own 
I 

lighting maintenance firms and have gained acceptance in many 

areas. Due to the small capital outlays required, however, small 

firms continue to be important in this field. 

Government intervention has had Ii ttle effect on the 

industry in the last 30 years, although the abandonment of the 

excise tax on lamps in 1965 has lowered the cost of lamps to the 

1 See New York Times, June 15, 1968, p. 49 • 

. -32-



consumer. In the 1960's, the large companies encountered much 

criticism on the life of the incandescent lamp. In 1966, the 

Commjttee on Government Operations of the u.s. House of 

Repref"entatives published a report concluding that tl?e life of 

the standard bulb is too short, although the companies have 

ra"ised objections to this conclusion. l The -major result of 

the report was probably the promulgation in 1971 of the Federal 

Tr~de Commission Trade Rule Relating to Incandescent Lamps. The 

rule set forth labeling requirements fO,1;.- in.candescent lamps sold 

to consumers. The effect of the rule has not yet been 

ascertained. 

In an antitrust suit brought by the Justice Department," the 

courts ruled in 1973 that the General Electric consignment system 

was illegal. The company subsequently abandoned the system. 

(The effect of this move will be disGussed in chapter IV.) The 

structure of the industry does not yet seem to have been affected 

by the change. 

Of course, the industry also cOihtinued its growth during 

this period. Table 11-7 compares the size of the various sectors 

in the lamp industry in 1945 and 1974, and it shows that total 

production has grown by over 300 percent. A large part of this 

1 u.s. House of Representatives, Government Activities 
Subcommittee, Committee on Government Operations, The Short Life 
of the Electric Light Bulb (Washington, D.C.: U.S. Government 
Printing Office, 1966). There is an inverse relationship between 
light efficiency and the ,life of an incandescent lamp given equal 
wattage and voltage. 
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Type of lamp 

Photographic 

Large 
incandescent 

Miniature 

Fluorescent 

Total (all 
. lamps)l 

TABLE 11-7 

Comparison of 1945 and 1974 Shipments 
of Various Types of Electric Lamps 

1945 shipments 1974 shipments Percentage change 
(thousands of units) 

36,447 2,406,332 6,502.3 

794,402 1,532,039 92.9 

337,325 964,016 .185.8 

42,781 284,.s29·-. 565.1 

1,250,689 5,395,942 331.4 

1 These figures are total lamp production, and they include 
categories not listed. The unlisted categories are not available 
for comparison between the two periods, but those listed are the 
major categories both in pr~duction quantity and value. 

Source: U.S. Department of Commerce,_c: Bureau of the Census, 
Current Industrial Report: Series MQ-36B(74)-5, 
Electric Lamps, 1975; and U.S. Department of Commerce, 
Bureau of the Census, Facts for Industry: Electric 
Lamps, 1946. 

-34-



gain IS acccunted for by the development of the photoflash lamp 

which has become much cheaper during this period. On the other 

hand, even the demand for conventional lamps has increased. 

Large incandescent lamp shipments almost doubled, and miniature 

lamp shipments have almost tripled. The growing acceptance of 

fluorescent lamps is also apparent from the figures in table 

11-7. This growth,however, has not changed the basic structure 

of the industry. The larger three firms have retained thei r 
• r--•.. 

market share by keeping pace with demand. 
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CHAPTER III 

The Structure of the Electric Lamp Industry 

A. Market Definition 

The most relevant product market incluaes those lines· in 

Bureau of the Census Standard Industrial Classification (SIC) 

Industry 3641 and SIC groups that supply it. The most relevant 

geographic market is the geographic area of the United States. 

Product Market: To determine the relevant market in product 
• r •. a _._. 

space, both the demand and supply sides of the market must be 

considered. On the demand side, several segments can be 

delineated. Electric discharge lamps, for example, tend to be 

purchased by industrial firms and governments. And, a 1 though 

household consumers buy both photographic lamps and incandescent 

or fluorescent lamps, the lamps are used for different purposes. 

Furthermore, buyers of many specialized lamps tend to be people 

other than the usual buyers of ordinary lamps. 

The market appears to be more:cohesive on the supply side 

than on the demand side, however. Electric lamps can be divided 

into seven general groups: photographic lamps, large incandes-

cent lamps, miniature sealed beam auto lights, other miniature 

1 incandescent lamps, fluorescent l~mps, other electric dis-

charge lamps, and specialty lamps.2 

1 Miniature lamps are defined as lamps used on a low voltage 
circuit (usually under 15 volts). While most of them are also 
small in size, they are not necessarily so. Sealed beam lamps 
are quite large. 

2 Specialty lamps qre defined as lamps which have special­
ized uses and which . have characteristics and/or technologies 
radically di fferent frpm other categories ot lamps. 
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. Among seven of the larger companies, two producers, General 

Electric and Westinghouse, make lamps in all seven categories and 

three, GTE Sylvania, North American Philips, and Durotest, make 

bulbs in most categories. I t seems apparen t' tha t the sk iII s 

needed by a corpora tion .to make one type of lamp ,can usually be 

transferred to other types • 

. The only subcategories where firms tend to specialize in a 

few product lines are the sealed beam and other auto~otive lamps ...... -.-. 

and the specialty lamps. Studebaker Worthington and General 

Motors are large manufacturers of sealed beam and other au tomo­

tive lamps~ but they have shown no inclination to move into other 

areas. On the other hand, GTE Sylvania, while very important in 

the other areas of the lamp industry, does not participate in the 

sealed beam segment·. Nor do Philips and, Durotest. Also there are 

several firms that manufacture specialty lamps such as xenon 

tubes, neon lights, and ultraviolet lights, but which do not seem 

i nteres ted in the other types of 
; 

lamps. 
I 

In summary, despite 

segmentation on the demand side of the industry, the firms 

accounting for most of· industry output seem to be able to market 

in many different demand segments, with the possible minor 

exception of special ty lamps. Therefore, it is reasonable to 

view SIC 3641 as the relevant market. 

Geographic Market: The most relevant geographic market defini-

tion for the lamp industry is the geographic area of the Uni ted 

States. It can be demonstrated that individual light bulb plants 
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supply the entire United States. The 1967 Census of Transpor-

tation shows that only 51.9 percent of the ton miles accounted 

for by SIC 3 6 41w a s for pro d u c t s s hip pe dun de r 1 , 2 00 mil e s 

wh ere a s 3 7 • 8 pe r c en t of the to n mil e s wa s for pr 0 due t s s hip pe d 

over 2,000 miles. l 

One company representative estimated that, on the average, 

transportation costs consisted of 3 ·percent of delivered cost. 

This figure will vary by location, ·and different companies may 
"r-,;' . -.-

have di fferent averages, bu tit does suggest that transport-a-

tion cos ts are not overwhelmi ng ly important. Of the 46 lamp 

assembly plants owned by the seven largest lamp manufacturers, 29 

are north of the Ohio River and east of the Missiisippi 

R ' 2 lver. Wh ile these firms have no lamp plants on the west 

coast, they sell on a natio~wide basis. 

It can also be shown that the United States cannot be 

regarded as a segment of a world or hemispheric market. The 

tariffs on various types of lamps range from free (on various 

Canadian items) to 55 percent (on lamps used in surgical proce-

dures from unfavored, usually Iron Curtain, nations). 'rable 

111-1 shows the U.S. value of shipments, exports, and imports in 

SIC 3641 for the years 1967 to 1973. During that time; imports 

1 U.S. Dept. of Comme rce, Bureau of the Census, Cens us of 
Transportation, 1967, Volume III, Commodi ty Transportation 
Survey, Part 3, Commodity Groups (Washington, D.C.: U.S. 
Government Printing Office, 1970), pp. 94, 95. 

2 The seven largest firms are 
Westinghouse, GTE Sylvania, North American 
Studebaker Worthington, and General Motors. 

-38-

General 
Philips, 

Electric, 
Durotest, 



":) 

Year 

1967 
1968 
1969 
1970 
1971 
1972 
1973 

* The 

TABLE 111-1 

United States Value of Shipments, 
Exports, and Imports for SIC 3641: 1967-73 

(M iII ions of Do lla rs ) 

Value of United States United States 
Shipments Exports* ImEorts * / 

781.8 30.6 ( 3 • 91 ) 22.6 (2.89) 
863.9 54.6 (6.32) 23.8 (2.75) 
842.5 39.5 (4~69) 25.6 (3.04) 
891 .6 37.8 (4.24) 35.3 (3.96) 
961.9 40.3 (4.19) 41.9 (4.36) 

1069.1 46.0 (4.30) 63.5 (5.94) 
1165.6 60.7 -(5.21) 79.2 (6.79)-...... ---. 

figures in parentheses are the percentages of total value 
of shipments. 

Source: U.s. Dept. of Commerce, Bureau of the Census, Census of 
Manufactures, 1972, Industry Series Electric Lightin~_ 
and Wiring Equipment, MC72(2)-36C (Washington, D.C.: 
U.S. Government Printing Office, 1975); U.S. Imports 
Consumption and General SIC Based Products by World 
Areas, 1967-1973 FT,210; and U.S. Exports of Domestic 
Merchandlse SIC Based Products by World Areas, 1967-1973 
FT 610 (Washington, D.C.: U.$.' Government Printing 
Office, 1968 through 1974). 
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never accounted for more than 6.79 percent of total domestic 

value of shipments while exports never accounted fer more than 

5 • 2 1 pe r c e n t . When imports are added to value of shipments and 

exports subtracted from· the whole, consump~ion can be found. 

Between 1967 and 1973, 93 percent of the total lamps consumed in 

the United States were manufactured in the U.S. In the same 

seven-year period, 94.8 percent of the lamps manufactured in the 

United States were used in the u.s. l 

B. Concentration 

Having defined the market, concentration in the lamp in.dus-

try may be explored. Fortuna tely, one can use the ava ilable 

national concentration figures for SIC 3641, Electric Lamps; to 

descr ibe concentration in lamp assembly, bu t concentration in 

lamp component~ is more difficult to determine. 

Lamp As semb ly: Goncentration in t-he' lamp assembly sector, SIC 

3641 , i s give n i n Tab 1 e I I I - 2 pa r t a • The 1972 four- and 

e igh t-f irrn concentration levels were 87 and 93 percent, 

respectively. A slight downward I trend in these' levels is 

apparent, but it is difficult to judge whether or not it is 

significant. The Census of Manufactures shows that, although 103 

1 For discussions of geographic market definition see 
K. Elzinga and T. Hogarty, "The Problem of 'Geographic Market 
Delineation in Antimerger Suits", The Antitrust Bulletin, vol. 
1 8 , no. 1 ( S pr i ng 197 3 ) , p p • 4 5 - 82 : and Thoma sF. H 0 ga r ty , 
"Geographic Scope Energy Markets: Oil, Gas and Coal", in 
Thomas D. Duchesneau, Competi tion in the U.S. Energy Industry 
(Cambridge: Ballinger Publishing Company, 1975), p. 203. 
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"':'ABLE 111-2 

Concentration Levels in SIC Industries 
and Product Classes Involved in the Manufacture 

of Electric Lamps, 1954 to 1972 

a. SIC Industry 3641, Electric Lamps. 

Concentration 
Value of (percen t) 

Years shipments 4-firm 8-firm 20-firm 

1972 1068.9 87 93 98 
1967 756.4 88 93 98 
1963 545.9 89 95 99 
1958 393.6 90 96 99 
1954 309.7 93 .... "96 99 

b. SIC Product Class 32292, Lighting and Electronic Glasst.-Iare. 

Concentration 
Value of (percent) 

Years shipments 4-firrn 8-firm 20-firm 

1972 394.6 83 91 98 
1967 328.9 92 96 99 
1963 210.3 85 91 98 

SOURCE: U.S. Dept. of Commerce, Bureau of the Census, Census of 
Manufactures, 1972, Special Rteports Series: 
Concentration Ratios in Manu£acturing, MC 72 (SR)-2 
(Washington, D". C.: u.s. Government Printing Off ice) , 
pp • 1 0 4 and 140. 
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f i rrns ope ra ted in SIC Indu s try 3641,1 the top 20 firms 

accounted for over 98 percent of the value of shipments. Con-

centration may be both higher and/or lower in the various market 

segments for the lamp types, but data are unavailable. 

111-3 shows total and relative value of shipments for various 

product lines. Many of the small firms are manufacturers of 

highly specialized lamps such as infrared light sources, and they 

do not represen t a threa t to the dominance of the la rger firms. 

Accordi ng to a telephone survey base"a'" 'on a list of companies';. 

submitted to the National Electrical Manufacturer's Association, 

there were 38 firms manufacturing some kind of lamp in early 

1976. 

The four-firm concentration ratio is deceptive in that three 

of the four largest firms account for a much larger share of the 

rna rke t than the four th firm. Nonetheless, the exact values of 

the various firms' market shares cannot be determined from public 

data. Most of the largest lamp prod~cers are conglomerate type 

I • 

firms, and they do not report product 11ne data to the public. 

Even for specialized firms, lamp sales are often diffi-

cult to determine. Durotest, for example, is also a lighting 

engineering firm, and revenue from engineering cannot always be 

1 See U.S. Dept. of Commerce, Bureau of the Census, Census 
of Manufactures, 1972, S ecial Report Series: Concentration 
Rat10s in Manufactur1ng, MC 72 (SR -22 (Wash1ngton, D.C.: U.S. 
Government Printing Office, 1975), p. 39. 
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TABLE lII-3 

Breakdo.vn of Value of Shiprrents of SIC 3641, Electric 
Lamps, by 'lYre of Lamp, for !\1ajor Lamp 'I}rp2s: 1974 

" • -' 0 _. "0. ~ _'~ __ ~ ." __ "_ 0._ 

Percentage 

'IY~. of larrp 
Quantity shipped 

(1000's) 

Total 5,395,942 

Photographic Inca rrle scent 
Lanps 2,406,332 

Large Incandeocent Lanps 1,532,039 

General Lighting 
includi r¥3 3-way) 1,208,864 

other large Incarrlescent 323,175 

Miniature Incaooescent Lamps 964,016 

Autanotive Sealed seam I~rnps 92,377 

Other Automotive Miniature 
Lanps 572,831 

other Miniatures 298,808 

Electric Discharge Lanps 493,555 

Fluorescent Lanps 284,529 

General Lighting Electric 
Discharge Lamps 8,742 

Other Electric Discharge 200,284 
Lanps 

Christ.rras Tree Lanps (All 'IYpes) * 

* Not available 

Value of shipments 
(l,OOO,OOO's) 

$1,176.4 

. ........ -.- 248.4 

398.9 

221.5 

177.5 

194.0 

81.8 

52.3 

59.9 

335.1 

246.0 

68.1 

21.0 

* 

of 

Source: U.S. Dept. of Canrrerce, Bureau of the Census, Current Individual 
Reports, Series MQ 36B(74)-5,Electric Lamps, Summary for 1974 
(Washington, D.C., 1975). 
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28.5 
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distinguished from revenues from manufacturing. 1 Bu t some 

information about the dominance of the three largest manu-

fG.c~'Jrers can be gleaned from the number of establishments that 

the three larger firms h ave devoted to the manufacture of / lamp 

parts and the assembly of lamps. Table 111-4 shows the number of 

lamp establishments owned by the seven firms most likely to be 

the largest. The large number of. plants owned by the three 

largest firms suggests their relative dominance compared to the 
..... a ___ • 

other firms. These data, however, are inadequate for comparison 

among the three. While it is generally acknowledged that General 

Electric is the largest firm, comparison of numbers of plants 

would overstate its dominance in the industry. Firstly, General 

Electric is more integrated than the other two firms, especially 

in glass bulb sleeves. Secondly, General Electric has a tendency 

to spread its activities over a larger number of plants. For 

instance, where Westinghouse and GTE Sylvania have centralized 

most of their production engineering activities at their lamp 
I 

headquarters, General Electric has three such engineering shops 

for its lamp division. 

Lamp Components: Establishments primarily engaged in manufac-

turing glass parts for lamps are classified in SIC Product Class 

32292, Lighting and Electronic Glassware. Some lamp components, 

1 Durotest has a very large sales force which not only 
supplies the perceived needs of buyers of lamps, but also helps 
them develop their lighti~g systems. The sales force expense is 
carried under overhead expense. It is impossible to determine 
what part of this cost ,can be attributed to engineering. 
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TABLE III-4 

The Number of Establishments Devoted to the 
Assembly of Lamps and the Fabrication of Lamp Parts 

and Other Lamp Activities Owned by the Seven 
Largest Lamp Manufacturers in 1976 

Firm 

General Electric 
Westinghouse 
GTE Sylvania 
North American Philips 
Durotest Corporation 
Studebaker Worthington 
General Motors 

Number of 
establishments 

devoted pr i­
rna r i ly to the 

assembly of .. 
lamps 

18 
10 

9 
3 
2 
2 
2 

Source: The respective firms Ii sted. 
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Number of 
establishments 
exclusively 

devoted to the 
fabrication of 
parts and other 
lamp activities 

24 
2 
5 
o 
1 
o 
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such as supports, filaments, lead-in wires, and electric dis-

charge electrodes, along with unrelated products, are classified 

ln SIC Industry 3699, Electrical Machi r ry, Equipment, and 

Supplies, Not Elsewhere Classified. 

Table 111-2 part .b shows the concentration levels in SIC 

product class 32292 for the years 1963, 1967 , and 1972. 

Concentration information is not available for SIC 3699 and 

probably would not provide much insight in any case, because the ...... -.-
category includes products other than those used in lamps. 

L ike SIC In d u s try 3 6 99, SIC Prod u c t CIa s s 3 2 29 2 can t a ins 

products other than lamp inputs. Nonetheless, some useful 

information can be derived. Glass i terns used in lamp manufac-

turing are essentially of two types--tubes and bulb sleeves. 

Relatively easy to fabricate, the glass tubes are manufactured by 

General Electric, Westinghouse, GTE Sylvania, and Corning 

Glassworks. Corning supplies lamp firms other than the Big 

Three. Other glass firms undoubtedl\, could easily enter the 

glass tube market if Corning were to price its products too high. 

Bulb sleeves, however, are made on ribbon machines each of 

which can produce a significant portion of total United States 

demand. At present, only two firms, General Electric and Corning 

Glassworks, have ribbon machines. Corning Glassworks is the 

supplier of bulb sleeves to the lamp manufacturers other than 

General Electric. The only likely entrants in this field are GTE 

Sylvania and Westinghouse. The relationship between these firms 

and Corning Glassworks is similar to that of monopsony or 
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oligopsony. 1 One would expect Corning Glassworks to be some-

what subdued in its pricing because of the knowledge that these 

two firms might acquire their own ribbon ma~hines. Although the 

1972 four-firm concentration ratio· for SIC 372~2 of .83 may i?e a 

good indicator of market structure in the glass tube market 

segment, a ratio of 1.00 is a better indication for the bulb 

sleeve segment. 

c. Market Shares 

Although the public data for 'concentration in the lamp 

industry are fairly good, little information is available .on 

rna rke t share di stribu tion. As stated above, the glass bulb 

sleeves for incandescent and photographic lamps are made by only 

two firms, General Electric and Corning Glassworks. General 

Electric supplies itself -exclusively, and the rest of the 

industry depends on Corning Glassworks. Therefore, the rna rke t 

shares of the two fi rms in this sector would be approximately 

equal to the market shares of General rlectric and the other lamp 

manufacturers in lamp types using bulbi sleeves. 

Four companies, General Electric, Westinghouse, GTE 

Sylvania, and Corning Glassworks, manufacture the glass tubing 

1 In the 1940's Sylvania faced a similar problem with regard 
to glass tubing " ••• Although Sylvania has considered the desir­
ability of making its own glass, it has been able to secure price 
concessions from Corning which has made that unnecessary." (A.A. 
Bright, The Electric Lamp Industry ••• , MacMillan Company, 1949, 
p. 413). It seems that when Sylvania considered building a glass 
tube plant, Corning would give them a price concession. After it 
decided not to build, however, Corning would increase prices. 
Eventually this situation became unsatisfactory to Sylvania, and 
it built its own glass tube plant at Hillsboro, New Hampshire. 
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used for all mount assemblies and fluorescent I tubes. The 

lamp bases are made by the big three lamp manufacturers who sell 

these bases to the other firms. Although nitrogen and argon are 

bought from a number of chemical 2 prod uce rs ,_ General 

Electric, Westinghouse, and GTE Sylvania are the sole suppliers 

of tungsten wire. General Electric and Westinghouse refine their 

own tungsten; GTE Sylvania buys the refined metal. These three 

firms supply the rest of the industry with either wire or coiled 

filaments. Except for the lamp gas a-rea-, the lamp componen~s 

sector seems to be more concentrated than the lamp assembly 

sector. 

Data on the market share distribution in the lamp ass.embly 

sector are scarce and inaccura te. Table 111-5, part a gives an 

estimate of employment shares among six of the larger firms. 

Because of diversi~y of product types. a'nd production techniques, 

employment shares may di ffer from market shares. The estimates 

pr<?bably understate the share of the largest firms since the 

larges t firms manu facture lamps wi th :longer producti.on runs and 

employ less labor intensive techniques. 

Table III~5, part b. shows one estimate of dollar shipments 

for six of the largest lamp firms, but this estimate may be based 

on faulty information about some plants, and it does not take 

1 The term "tubing," refers to (1) the outer tubes on 
fluorescent lamps and (2) the smaller glass tubes' upon which the 
filament or electrodes,. supports, and lead-in are mounted in both 
incandescent and fluorescent lamps. 

See 1976 Directory of Chemical Producers, Stanford 
Research Institute, Menlo Park, California, 1975, p. 393. 

2 
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a. 

TABLE 111-5 

EInployrrent arrl Shiprrents for the Six Largest 
Lamp Marufacturers in SIC Inrustry 3641: 1972 . 

Market Shares (Employment) 

Firm Errployrrent 

. 1. General Electric 10,000 
2. Wes tirghouse 6,100 
3. am Sylvania 5,800 
4~ Studebaker Worthirgton 1,600 
5. l'brth Aller ican Ph ilips 1,400 
6. Durotest 1,000 

, ..... ---. 
'Ibtal for IndustIy 31,300 

CR4 = 75.4 CRG = 83.1 

Share of total 
enployrnent 

31.9 
19.5 
18.5 

5.1 
4.5 
3.2 

100.0 

b. Estimated Market Shares (Shipnents) 
Shipnents 

Firm (Millions of dollars) 

1. General Electric $310 
2. arE Sylvania 250.· 
3. Wes til'lJhoo se 220 
4. North Allerican Philipsl 65 
5. Durotest 30 
6. Studebaker Worthington 20 

Total for Indls tt:y 981 

CR.4 = 86.1 C% = 91.2 

Share of 
total shipnents 

31.6 
25.5 
22.4 
6.6 
3.1 
2.0 

100.0 

1 What is new North Anerican .Philips, but which in 1972 consisted of the 
conbination of the IT!' Lanp Division am other plants then ownErl by Philips. 

Source: Marketing Eoonanics Key Plants 1973, Marketing Economics Institute, 
New YOtK, 1973 for canpany emp10ynent curl for the imustry total 
emp1oyrrent. Special Studies: Lighting Devices, Predicasts Inc., 
Clevelam, Ohio 1974 for shipnents • 
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into consideration the output of General Motors. General Motors 

probably produces over half the bulk-packed sealed beam lamps in 

this coun try because of its large market share in au tomobiles. 

But, although these data give only a rough idea of the dominance 

of the largest firms, they do suggest that the big three dominate 

the industry. 

Da ta on the di stribu tion of market share in the various 

categories of lamps are unavailable. All that is available are 
"r., . -.-

lists of the firms in each lamp sector. A telephone survey of 

lamp manufacturers listed by the National Electrical Manufac-

turers Association has produced a list of firms manufacturing 

each of the general product categories. Table III-6 shows this 

list of firms and the number of plants that each firm has in each 

ca tegory. 

Certain generaliza tions can be made abou t the breakdowns in 

table 111-6. The ca tego ry wi th the larges t number of firms is 

the large incandescent lamp catego~y wi th 18 companies. The 
I 

diversity in the number of firms in each category can probably be 

explained by differences in entry barriers in the different 

sectors (entry barriers are discussed in the next section). 

The second generalization is that in most of the categories, 

the Big Three each operate more than one plant while most smaller 

companies do not. Indeed, smaller firms making more than one 
,~;/ " 

category of lamp often operate only one plant. In the large 

incandescent lamp category , 16 of the 33 plants are operated by 
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Category and Firm 

TABLE 111-6 

List of Firms Manufacturing the 
Six General Categories of Lamps: 1976 

Number of Plants* 

Photographic Incandescent Lamps 

1. General Electric Co. 
2. GTE Sylvania, Inc. 
3. Westinghoose Electric Corp. 

Total 

Large Incandesoent-·Lamps· 

1. Cascade Lighting Products, Inc. 
2. Commercial Lighting Products, Inc. 
3. DIC Tool Co. 
4. Dura Electric Lamp Co., Inc. 
S. Durotes t Corp. 
6. ELT, Inc. 
7. General. Electric Co. 
8. GTE Sylvania, Inc. 
9. Heidt Electric Prodlcts, Inc. 

10. Inws trial Ligh ti ng, . Inc. 
11. Lightil'l3 Marufactures. & Distributors, Inc.-
12. Lite-ronics, Inc. 
13. Marvel Marufacturing Co., Inc. 
14. North Anerican Philips Corp. 
15. Pennsylvania Illuminatirg Co. 
16. Westinghoose Electric Corp. 
17. Wes tron Corp. 
18. Wright Lamp Co. 

Total 

Automobiles Sealed Beam Miniature Lampsl 

1. General Electric Co. 
2. General r-t:>tors Corp. 
3. Studebaker Worthin:Jton Cotp. 
4. Westinghouse Electric Corp. 

Total 
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TABLE 111-6 (Cont.) 

List of Firms Manufacturing the 
Six General Categories of Lamps: 1976 

Category and Firm Number of ~lants* 

Other Hiniature Lamps2 

1. Commercial Lighting Products, Inc. 
2. General Electric Co. . 
3. General Instrurrents Co. 
4. General Motors Corp. 
5. GTE Sylvania, Inc. 
6. Herzog Miniature Lamps Works, Inc. 
7. Studebaker Vbrthington Corp. 
8.·westinghouse Electric Corp. 

Total 

. ...... . ---. 

Fluorescent Lamps 

1. Commercial Lighting Products, Inc. 
2. Dura Electric Lamp Co., Inc. 
3. D..lrotest Corp. 
4. General Electric 00. 
5. arE Sylvania, Inc. 
6. Heidt Electric ProdUcts, Inc. 
7. Interelectric, Inc •. 
8. Indus tr ial Ligh tiI'V3 Co., Inc. 
9. Marvel Manufacturing Co., Inc. 

10. North AIrerican Philips Corp. 
11. verilux, Inc. 
12. Wes tron Corp. 
13. Westinghouse Electric Corp. 

Total 

Other Electric Discharge Lamps 

1. Commercial Lighting Products, Inc. 
2. Durotes t Corp. 
3. General Electric Co. 
4. GTE Sylvania, Inc. 
5. Monroe Lighting, Inc. 
6. ~rth Arrer ican Ph i lips Corp. 
7. Public Service Lamp Corp. 
8. Veri1ux, Inc. 
9. Wes tron Corp. 

10. westinghouse Electric Corp. 
Total 
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18 

1 
1 
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TABLE 1II-6 (Cont.) 

List of Firms Manufacturing the 
Six General Categories of Lamps: 1976 

Ca tegory and Fi rm Number of P1ants* 

1. Amgl0 Corp. 
2. General Instrurrents Co. 
3 • E. G. & G, Inc. 
4. Eng lehardt Hal'lOVia, Inc. 
5. General Electric Co. 
6. GTE Sylvania, Inc. 
7. Illurrdnation IndUstries, Inc. 
8. "Kenli te, Inc. 
9. Quartz Radiation, Corp. 

10. Sperti, Inc. 
11. Superior Quartz Co. 
12. Ultra Violet Prodlcts, Inc. 
13. Tensor Corp. 
14. Western Electric Corp. 
15. Westinghoose Electric Corp. 

Total 

Other Lamps 

• r-.... ---. 

1 Miniature lanps are defined as lanps using a -current of less than 15 

1 
1 
1 
1 
1 
2 
1 
1 
1 -
1 
1 
1 

"I 
1 
1 

16 

volts. Same miniature lamps are actually larger in size than large incandescent 
bulbs. 

2 This category includes non-sealed beam automobile ~niatures. 

* These plants are not necessarily devoted to nerely one product category. 
Often plants will rrake lamps of two or llDre categories or llDre categories or 
types. For instance, a firm might make both incanrescent and discnarge lanps 
in one plant. Another roigh t make both incandescent and miniature and proto­
graphic lanps in one plant. The variations in };roduct mix" are nunerrus. 

Source: The Fims in the In<ilstry. 
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the Big Three. The other categories exhibit a similar distribu-

tion of plants. Since the plants of the large firms are usually 

larger than those of the smaller firms, these figures tend to 

understate relative market shares. 

The third generalization that can be drawn is that there is 

a fairly large number of small firms in the market. At least 38 

firms manufacture lamps. Most of the small ones, however, make 

odd lot items. Many stated that they could not compete with the 

larger firms on standard items becaqs"e. _.of economies of scale. 

Generally, the available data on concentration and market share 

distribution show that the electric lamp industry is highly 

concentrated with a large number of small fringe firms. 

D. Costs and Entry Barriers 

This section attempt~ to determine whether the cost struc­

ture of the lamp industry explains p'resent concentration. Before 

proceeding, however, it is appropriate to note the limitations of 

the analys is. Fi t1Tl leve 1 cos t da ta are not publi cly available. 
I 

Furthermore, if some cost data were available, it would be diff i-

cult to make generalizations. Over 5,000 types of lamps are 

manufactured in this country. Among firms and plants, there are 

wide variations in i tern volume and other characteristics. Dif-

ferent firms have different product mixes and face varying supply 

condi tions. Therefore, it is impossible to construct a cost 

curve for a typical lamp fi rm or plan t. Nevertheless, certain 

factors are common to many lamp plants, and some generalizations 

can be made. Observations of plants and discussions with 
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management personnel have provided some insights into the cost 

structure and its influence on concentration. l 

1. Scale Economies in Lamp Components 

Although only a few fi rms produce lamp components in each 

subsector, economies of scale probably have an important impact 

upon price only in bulb sleeves. General Electric, GTE Sylvania, 

and Westinghouse are the sole domestic producers of tungsten 

wire, but the Big Three's power to set supracompetitive prices is 
, ..... a ___ • 

limited by the ability of the other firms to obtain the wire 

abroad. Tungsten wire has a high value per pound so tnat 

shipping costs affect price very little. Similarly, only the Big 

Three participate in the manufacture of lamp bases, but the 

production process is relatively simple (metal stamping), and 

many other firms' produce similar items. 
-. 

The Big Three as well as Corning Glassworks manufacture 

glass tubing. General Electric has four plants producing glass 

tubing for its lamp operations, Westinghouse has two, and GTE 

Sylvania, one. The rest of the industry is supplied by Corning 

Glassworks. The number of plants suggests that economies of 

scale are not overwhelming. Some of the firms have built glass 

plants at places which facilitate their lamp assembly operations. 

While perhaps not one of the smaller lampmakers has the volume to 

justify a glass tubing plant, the pricing power of Corning is 

somewhat attenuated by the ability of (1) the larger lampmakers 

1 The author visi ted plants owned by General 
Sylvania, North American'Philips, and Durotest. 
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to sell tneir tubing to other lamp f inns and (2) other glass 

firms such as Owens-Illinois to enter the industry. 

I n the ma nu fact ur e of bu 1 b sl eeve s fo r incandescent and 

me tal vapor lamps, however, cons iderable economLes of scale 

exist, and the present firms probably have some ability to set 

supracompet i t i ve pr ice s. As noted above, only two firms make 

bulb sleeves: General Electric and Corning Glassworks. The 

former company supplies itself, and Corning supplies the remain-

der of the industry. 

a 

The ribbon machine is used to produce most of the items with 

volume of over 500,000 units 1 a year. Any one of these 

machines can produce a considerable proportion of the lamp- sleeve 

demand for a given year. Table 111-7 shows examples of the types 

of bulbs produced by machines of various pitches and the approxi-

mate hourly and yearly production rat~s. From this table, it is 

apparent that only a few machines are required to produce most of 

the lamps used in the industry. 

The production from one machine worki ng16 hours a day 

accounts for from 21.5 to over 100 percent of the yearly demand 

2 for various bulb types~ The types of lamps listed in 

1 "Only bulbs produced in high volumes (approximately 
500,000/year) are considered suitable for production on a ribbon 
machine." GE response to specif ic questions asked of the 
electric lamp manufacturers, June 10, 1976. 

2 Two caveats are necessary. First, many ribbon mach ines 
work only eight hours' a day. Second, variation in the shape of 
the bulbs wi thin an SIC product class makes it economical for 
firms to use different machines for bulbs of the same 7-digit SIC 
Class. On the other hand, one machine can produce bulbs of 
different shapes when: the molds are changed. Some lamp firms 
pro9ucing peculiarly 'shaped lamps own the molds which are kept 
and used at the Corni~g plant. 
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m.BLE 111-7 

'!be Ap~oximate ProdJction Rates on the Ribbon Machine for Selected 
~s of Lanps Carq:ared to Total Yearly Production for Those Lamp Types 

(ProdUction in thousands) 

Type of 

~ 

Autoootive 
Miniature Lattps 
other than sealed 
beam SIC Product 
Classes 

3641033 

Madlinel 
pitch 

3641034 2.0 in. 

Hooseoold 
General 

LightiR] 
I Incandescent 
~ Lanp SIC 
I Product 

Classes 3641008 
and 365109 

larger 

3.0 in. 

Ap pro x ina te 
oourly 

production 
rate 

110 

60 

Incamescent and High Intensity 
Electric Discharge Lattps SIC 

Prodlct 
Classes 3641012 

aoo 3641052 
1 5 OW-2 0 OW 3.5-4.0 in. 
20OW-IOO~2 5.0-6.0 in. 

25 
15 

App['oxima te 
5-day, 48-week 
yearly rate 

assuming 
8-hr. day 16-hr •. day 

211,200 

115,200 

48,000 
28,800 

422,400 

230,400 

96,000 
57,600 

1btal U.S. 
production 

1974 

558,042 

1,069,908 

. 
• r 

49,577 

Percentage 
accamted for 

by one r ibhon riachine 
8-hr. day 16-hr. day 

37.8 

10.8 

96.8 
58.1 

75.7 

21.5 

193.6 
116.2 

1 The pitch is defined as the distance between the nolds on the lO'ter belt: larger size larrps are macE on 
lat:ger pitch madlines.· ' 

2 Figures are not available for a breaccbm of different bJlb sleeves within SIC 3641012. '!he ~rcentages 
9i ven will tend to undeIState the prop:>rtion of the rrarket handled by one ribbon machine. 

Sources: General Electric and Corning GlasS\ttOrks. GE provided the types, of product for the rrachine' pitdles and 
ComirY:;J prOlJided the tDurly {rodlction rate. For the total prodlctibn figures, the SJUrce is table 
111-3. 
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table 111-7 accounted for over 83 percent of the 1974 production 

of large and miniature incandescent lamps. In order to make 

differently shaped bulbs, each plant usually has more than one 

ribbon machine. For example, General Electric has three machines 

in its Pitney Works. Consequently, it is not surprising that 

. there are only two firms making bulb sleeves in this country. 

The entry of G~E Sylvania and Westinghouse into sleeve pro-

duction is likely because they often appear to be dissatisfied 

wi th Corning prices. At present, onl¥. Corning sells sleeves to 

the small lamp firms. Corning's pricing policy is constrained 

only by the potential entry of GTE Sylvania or Westinghouse and 

by the possibility that General Electric will start selling to 

the other lampmakers. In fact, General Electric officials have 

said that they do sell small numbers of sleeves to other firms. 

Even wi th these' potential competi~ors, Corning probably has a 

wide latitude in pricing. 

2. Scale Economies in Lamp Assembly 

Lamp assembly plants usually consist of a group of 

centralized operations combined with several lamp assembly 

groups. The centralized operations are interfaced with the 

assembly groups so as to mi nimize total cos ts. 

Whether certain operations are centralized depends on the 

situation at the particular plant. For example, if only a small 

volume of a plant's output is coated,l it may be cheaper to 

I On many lamps, the inside of the bulb is coated with a 
kind of paint which changes the color of the light. All 
fluorescent lamps are~ so coated, as are the popular "soft light" 
bulbs and colored decorative lamps. 
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attach a small coater to the machine group making the particular 

lamps. If a large portion of a large plant1s output is coated, a 

centralized coating operation may be most economical. On low 

volume items, it is often more economical to,package by hand, 

whereas on high volume items, it is cheaper to run centralized 

packagi ng machine ry. There are some economies in spreadi ng var i-

ous centralized facilities over a large output, but often the 

capacity of these facilities can be adjusted to the size of the 

output. 
. ~ ... ---. . 

Therefore, it is difficult to make any general statement 

about the influence on plant costs of the centralized facilities. 

The major factors influencing assembly costs are the physi­

cal size, the complexity, and the planned volume of the prodci6t. 

The effect of the first variable is relatively simple. The lar-

ger a product, the more material will be used in its manufacture; 

therefore, the cost' will be higher. -The second factor, complex-

i ty, also has an effect on production costs. The more complex a 

lamp, the more difficult and costly /will be its 
I 

production. For exampl.e, the mercury vapor lamp 

tube and intricate stem 1 is much more costly to 

an ordinary incandescent lamp. 

1 The stem is the part of the lamp on which 
electrode or arc tube is mounted. 
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The volume effect is the most relevant to the subject of 

industry concentration. That the effect is important can be seen 

from table 111-8 where the labor and capital costs of machine 

groups with differing production rates are showD. 

tion rates indicate planned volume because the machine groups are 

designed to operate at a given speed throughout their entire 
"~ ,. 
"-:. 

e conorni c Ii fe • The per unit labor and capital costs of a 2,000 

uni ts· per hour incandescent lamp machine group built by Baddalex, 

Ltd., a Bri tish lamp mach inery manu fa'cturer, are less than 50 .'~ 

percent of the per uni t labor and capi tal costs of a l, 000 units 

per hour machine group. 

For fluorescent lamps, the per uni t capi tal and labor costs 

of a 2,0 00 lamp per hour mach ine group are abou t 60 percent of 

the capi tal and labor costs of a l, 000 lamp per hour machine 

group. Da ta on rna terials cos ts are not available. 

The overhead costs such as buildings, management, and the 

in-house fabrication of. the component;s are not included in the 

cost estimates given in. table 111-8. i It can be safely concluded 

that most of those costs are probably of a less variable nature. 

Management costs as well as the costs of accounting and sales can 

be spread over a larger number of units when machine group capac-

ity is increased. In some of the centralized fabrication func-

tions, scale economies· exist. Given these conditions, it seems 

that the unit cost decreases associated with greater volumes may';); 

be even larger than those shown in table 111-8. 
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TABLE 111-8 

Indexes of Cost Canp:ments of Varioos Machine Groops D2signated 
to Operate at Different Production Rates for Large 

Incandescent and Fluorescent Lamps 

We igh ted average 
Production Fer unit Fer uni t of labor and 

rates labor cost index capi tal cost indexl capi tal indexes 

Large incandescent lamps 

1000 1.00 1.00 1.00 
2000 0.32 0.71 0.40 
3000 0.21 tbt l'bt 

Available . .-" .. _>_ Available 

Fluorescent lamps 

1000 1.00 1.00 1.00 
2000 0.50 0.73 0.60" 

Note: rrhe abo~ indexes ha~ assurred a 10-year depreciation {:eriod, and total 
labor ca;ts of $7 per tour for machine cperators and $10 per tnur for mecnanics. 

1 The capital coot irrlex is based on Badchlex prices for machinery at the exchange 
rate of $1.59 ~r pound. '!he capital costs include only the coot of the ma.d1ine groops 
themselves; buildi~ and other ancillary coots are not included. 

Source: Baddilex, Ltd., a British rnarufacturer of laptp machinety. 

-61-



'l:'here are, howevet-, limits on the volume which machine 

groups can prod uce . Th ere i s a po i n tat wh i c h g rea t e r "rna ch i n e 

speeds can be quickly of fset by increased shrinkage (breakage) 

and maintenance costs and greater depreciation' expenses. ,,1 

Over time, the optimum speed of the machine groups has increased. 

At present, the highest speed appears to be 5,700 lamps per hour. 

As shown in tabfe I 11-9, however, the highest volume mach ine 

groups in general use produce approximately 3,500 units per hour. 
" ..... -.-, 

Perhaps these limits will increase. 

Casual perusal of table 111-9 also suggests that the -high 

volume lamps tend to be made on high volume machines. Moreover, 

data from the Durotest Corporation indicate a significant' c-o'rre-

lation between the highest production rate machine used by 

Durotest and total U. S. 1974 production. 2 And interviews 

with industry experts confirm that planned volume is positively 

associated with machine speed. 3 . 

I 1 General Electric response to specific questions 
electric lamp manufacturers, June 10, 1976, p. 5. 

asked of 

2 The Spearman correlation coefficient between Durotest 
machine speeds and 1974 U.S. lamp type volume for 7-digi t SIC 
classes was .5659. With a computed t-ratio of 2.377 for 14 
observa tions, it was s igni f icant a t the .05 level. I·t mus t be 
realized that while Durotest has a low market share in many SIC 
groups, in some it has a high share. Therefore, the low cor­
relation coefficient is not surprising because Durotest has a 
very small share of the total market. 

3 Interviews were conducted with personnel from General 
E 1 e c t ric, GT E S Y 1 va n i a, No r t h Arne ric a n Ph i lips, Du rot est, 
Baddalex, a lamp machinery firm, and several smaller lampmakers. 
This assertion is also implied in A. A. Bright, op. ci t., pp. 
349, 350. 
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TABLE III-9 

Hourly Production Rates of Machine Groups Making Certain Lamp Types 

'!YPe of lamp 

Large Incandescent 
Lamp 

Sealed Beam Auto­
notive Lamp 

Other Miniature 

Fluorescent Lamps 

High Intensi ty 
E.D. Lamp 

High volum: 
machine group 

3,000 -3,500 D 

600 -9001 B 

~i urn rolurre 
machine group 

1,000 -1,700 0 

2,500 - 3,0001 B 1,5001 B 

2,000 - 3,500 D BOO -,,:,,1,250 D 

1,200 D 

l.cM volune 
machine group 

500 -800 D 

250 - 600 D 

100 -200' D 

Note: Infonnation was not available for photographic lanps. '!he letters B Cind.D 
designate the suppliers of the estimate, B for Baddalex, aoo D for DJrotest. 

1 Baddalex advises they KnON of no faster machines. 

Sources: Baddalex, LtCf., am llJrotes t Corporation. 
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Two factors account for this situation. First, using high 

volume groups for low volume items leads to greater inventory 

cos ts. Second, slower machine groups are usually more flexible, 

and one group can be used to make a variety 'of low volume "i terns 

over a given time period. It is easier to understand these 

effects if they are considered separately. 

First, the inventory effect is described. When one 

increases. the production rate of. a machine group intended to 

produce a given yearly demand volume, one increases the time-

span between producing and selling the product. As the produc-

tion rate of the machine group increases, production time for a 

given demand decreases. This leads to items staying in inventory 

for longer periods of time thereby raising the average inventory 

cost. Therefore, for a given yearly volume, increasing inventory 

costs will often 'more than offset the decrease in costs associ-

ated with increasing rates of production. Figure 111-1 shows 

this tradeoff for three different volumes of lamps. Inventory 

Cost Curve I represents the relationship between production 

volume and unit inventory cost for an item with a low demand 

volume~ Inventory Cost Curve II represents the relationship for a 

medium volume item, and Inventory Cost Curve III, for a high 

volume item. A low cost point is reached at point CIon Total 

Cost Curve I for the low volume item. Here the rising inventory 

costs offset the decreasing production cost. Points CII and CIII 
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are the low cost points for the larger two demand volumes. ítmen

a firm plans its response to market conditions, it will consider

the combined unit production and inventory costs. Given the
volu mes posi ted in figure I I I -l, it would choOse machi nes wi th

production rates of PI, PII, and PIlI.

The second factor leading to the use of slow machine groups

for low volume items is the difference in flexibility between the

fast and slow machinery groups. Generally speaking, as rates of
....

production on machine groups increase, capital is substituted for

labor. For example, most low and medium volume lamps are

packaged by hand, whereas high volume lamps are often packaged by

machines. Similarly, with low volume items, the components often

will be moved from place to place by hand, but with high volume

lamps, components are moved by belts and other mechanical trans-

fer devices.

There is substitution in other 'functions as well. Machines

can usually operate at a much higher speed than can a human;

therefore, it is natural that high speed machine groups will be

more automated. Yet humans can more readily adjust to changes in

procedures than can machines. Consequently, if a firm uses a

machine group to make many types of lamps, the group will tend to

be more labor intensive than a machine group producing only one

type of lamp. For low volume items, firms often will use a

machine group to produce several different lamps, changing the

group from one lamp prOduction to another as demand condi tions

dictate.
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COST 

FIGURL 111-1 

The Trade~Off Between Machine Group Rates, 
Production Costs and Inventory Costs for a Given Volume of LaM~s 

I 
P I 

f 
P II 
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,Z,nother charactEèr1st1c 1n the production process is the

trade-off between flexibility and speed 1n the machines them-

s e 1 ve s . As the speed of the machine is increased, flexibility is

usually sacri ficed. "Flexible" machines are generally m6re

complex than "inflexible" devices. Therefore, making these

complex machines operate at high speeds can be prohibitively

costly. Also the probabili ty of breakdown and the rate of

depreciation will be increased when very complex machines are
.....

made to operate at high speeds. Hence, when making relatively

low volume items, firms will tend to use relatively slower

machines.

Different product configurations result in different optimal

production rates. A firm or plant making a large number of low

volume items will employ slow moving machine groups, whereas a

firm or plant producing a few high volume items will use high

prOduction rate machine groups. Therefore, due to the differ-

ences in flexibility between labor and ~chinery and between slow

and fast machinery, the costs of producing different configura-

tions of product will have a variation quite independent of

inventory costs. Figure 1II-2 illustrates this variation. PCI

represents the cost curve of a machine group configuration

producing only one high volume lamp type (for instance, a 60-watt

household bulb). PCI I represents the curve of a group producing

a few medium volume items (perhaps some commonly used decorative

lamps), while PCIII represents the cost curve of a group

produci ng a la rge number of low volume items. wi th PCI, the
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COST 

FIG U RE I I r -2 

Cost Curve of Machine Groups Making La~ps 
~ith Different Lamp Type Configurations 

1,000 
P III P II 

I 
2,000 

PI 

CI 

I 
3,000 

OUTPUT 

PCI Group Configuration of One High Volume Lamp Produced in a 
Given Year. 

PCII Group Configuration of a Number (say 5 to 10) of Medium 
Volume Lamps Produced in a Given Year. 

PCIII Group Configuration of a Large Number (say 15) of Low 
Volume Lamps Produced in a Given Year. 
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problems of increased breakage, maintenance, and depreciation 

begin to overcome scale economies at· CI, while with PCII and 

PC I I I , t his sit u a t ion is rea c h ed ate I I a n ~ :: I I I, res pe c t i vel y • 

Since labor costs, overhead costs, and capital costs per unit' of 

output are lower on faster machine groups, unit cost at CI is 

less than at ell and unit cost at CII is less than at eIII. 

Overhead cos ts and space requi rements are abou t the same for 

fast· and slow machinery groups. Often faster machines require . ....... . -.-. 

less labor than slower mach ines. Given all these condi tions, 

firms selling various types of lamps have to take into account 

the interaction of the di ffering cost trade-offs' on machine 

groups with the various other costs such as plant overhead, 

inventory, and distribution costs. 

To summarize, ,high speed machine g~oups lead to lower costs 

and are used to produce high volume lamps. 
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3. Plant Entry Barriers in the Lamp Assembly Sectors 

This section examines the ef fect of the machine groups' 

speeds on plant entry barriers in the lamp assembly sector. 

Table 111-10 shows the percentage of total 1974 U.S. production 

accounted for by one high volume machine group for various types 

of lamps. Machine speed data are available for only 17 of the 40 

seven-digit SIC product classes, but the technology for the bulk 

of the other products is similar, and these figures give an indi~ 
" ........ -.-

cation of the influence of machine group scale on the other prod-

uct lines. A high volume machine group can account for from 1.8 

to over 100.0 percent of the production in various SIC product 

classes. Since the paoli ng of overhead cos ts can be importan t, 

column (3) of table 111-10 shows the percentages of product class 

output that can be accounted for by a plant wi th four machine 

groups. These percentages range from 7.2 to over 100.0 percent. 

If Bain's entry barrier classifications are used, and one assumes 

that a one machine group plant is viab~e, then the "entry barriers 

range from not importa"nt to very i~portant.l If one assumes 

that four mach ines ar-e needed in a plant, the entry barriers 

range from moderately important to important. 

The larger the proportion of the market accounted for by a 

new entrant of minimum efficient scale, the greater the potential 

1 Joe S. Sain, Barriers to New Competition, (Cambridge: 
Harvard Press, 1962) p. 81. Bain considers a minimum efficient 
scale of over 10 percent of total industry sales to be a very 
important barrier to entry, a minimum efficient scale of 5 to 10 
percent moderately i"mportant, and a minimum efficient scale of 
less than 5 percent, not important. 
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~ 
to-
I 

SIC code 

3641008 
3631009 
3641019 

- 3641016 
3641017 
3641007 

3641-30-31 
32-37 

3641033-36 
641034 

3641043 
3641044 
3641045 

3641052 

TABLE 111-10 

'!be F\:!rcentaje of Total U.S. 0 1974 ProciJction o AccXJ..tnted 
for by Hi<jl \b1une Grrups for Selected Types of Lanps 

(1) (2) 

Fercentage of total 
High vo1une U.S. prodlction 

hourly accounted for by one 
'tYPe c:£ p:od1ction nem ine on 8(H}oor week 
1~ rate 50-week year 

Incamesoent ~ 

General 1i<jltinq (\Illite) "3500 3.1 
General lightiRJ (other) 3500 2.3 
R-ty~ reflector 30001 51.1 
traffic light 3000 * 
Roucp service 3000 49.9 
D:!oorative lamp 3000 27.0 

Miniature l..antls 

Autonobi1e sea1Erl beam 900 3.9 
other aJ to ligh ts 2500 1.8 
Flash1i<jlts 2250 15.7 

. 
Electric Discha~e Lamps Fluorescent Lamp ~ 

-; 

Slimline 1500 13.0 
BelOi 40 watts 3500 35.6 
40 watts am above 3500 8.4 

other E.D. ~ 

General 1i<jlting 1200 54.5 

(3j 

4 x 

12.4 
9.2 
** 
** 
** 
** 

15.6 
7.2 

62.8 

52.0 
** 

33.6 

** 

* One mam ine grcup makes IOOre than total U.S. prociJction. 
** Four nemine grcups make nore than total u.S. IJ["oduction. 
1 The writer asSl.D1eS, on the msis of plant otBervation, that these types of larrps are made on 
nemine grcups with the given speed. 0 

(2) 

Source: Table 111-9 and U.S. Dept. of Cannerce, Bureau of the Census, CUrrent Iooustrial Re1!rts, 
Series MO 368 (74)-5, Electric Lanp;, Sunmary for 1974, Washirgton, D.C., 1974, p. • 



impact of his entry on prlce. If one needs a sizable portion of 

the market to be cost competitive, entry will be more risky. In 

such situations, potential entrants may take their resources else-

where. From table 111-10 it is apparent that entry' with a/high 

speed machine group would result in a fairly large market share 

in most market segments. Even if a firm were to enter segments 

such as general lighting lamps (other) SIC 3641008, or other auto 

lights, SIC 3641033, where minimum optimal scale is relatively 
,,"" ... ---

low, a four machine group plant would still produce 9.2 and 7.2 

percent of the respective markets. Such percentages would 

probably make the entrant the fourth or fifth largest firm in the 

market segment. It seems likely that prices would be affected if 

a technically efficient firm were to move into those markets. 

The small firms tha~ do exist appear to do so by concen-

trating on specialty items. The usual production plan of these 

firms is to produce one or two house specialties and then, to 

1 obtain orders for short runs of other lamp types. Smaller 

firms manufacture specialty items which the large companies 

either cannot or do not choose to duplicate. Since the consumers 

of these specialty lamps may be look~ng for certain qualities 

that they cannot obtain from the larger firms, they will pay a 

premium. This premium will often be enough not only to cover the 

small firm's higher production costs but also to earn the desired 

1 This statement is based on an interview 
1976, wi th W. J. Worsoell of Baddalex, Ltd., 
Rocheleau of the American Cam Corporation. 
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rate of return. Therefore, a new entrant is likely to be inter-

ested primarily in specialty lamps. 

Since volume is low for specialty lamps, machine groups are 

switched from one item to another. Consequently, the slow 

mach ine groups are the most economical for these i terns. Table 

III-II shows the speeds and percentages of total 1974 U.S. 

production accounted for by the Durotest and Baddalex low volume 

machine groups. Because low volume equipment is more labor 
...... ,; .. ---. 

intensive, there is less need to spread capital over larger 

outputs. There fore, 40 -hour work weeks are common wi th these 

types of machine groups, and the assumption of a 40-hour week is 

made in Table III-II. 

Even low volume machine groups can account for sizeable 

portions of total volume in some market ,segments. In SIC product 

classes 3641015 and 3641016, one low volume machine group 

accounts for over 10 percent of the market. For 10 of the SIC 

product classes, a four mach ine grou~ plant would account for 

o ve rIO pe rce n t of tot at 197 4 U '. S. ou tpu t • There fore, in many 

sectors of the lamp in,dustry, an efficient new entrant would have 

to produce a large share of the market even wi th special ty type 

low volume mach ine groups. Although minimum optimal scale in 

some high volume markets may not appear to account for nearly as 

high a percentage of total output as minimum optimal scale in the 

specialty classes, it must be remembered that there are many 

subcategories in the high volume SIC product classes. In its 

1974 Authorized FSS Lamp Catalog, for example, General Electric 
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TABLE III-II 

The Percentage of Total U.5. 1974 Prc:duction 
Accounted for by Low Volume Machine Groups 

. For Selected Types of Lamps 

(1) (2) / (3) 

Percentage of 
u.S. production 

accounted for by 
one low volume 

Hourly group with a 
Type of production 40-Hour Week 

SIC Code lamp rate SO-week Year 4 X {2) 
",...... ... ---

Incandescent Lamps 

3641008 General Lighting 800 .36 1.44 
3641012 AOOve 150 watt 700 2.82 11.28 
3641013 3-way light 650 3.02 12.08 
3641014 Par Shaped - . 

IEflector 600 4.32 17.28 
3641019 R-Type reflector 600 5.11 20.44 
3641015 Infrared 500 18.80 75.20 
3641016 Traffic Light 800 21.11 84.44 
3641017 lhugh Service 800 6.65 26.60 
3641007 Decorative 800 3.60 14.40 

Electric Discharge Lamp 
Fluorescent 

3641043 Slim-line 450 1.94 7.76 
3641044 Below 40 watt 600 3.11 12.44 
3641045 40 watt & aOOve 600 .72 2.88 

Other E.D. Lamps 

3641052 General Lighting 200 4.54 18.16 
3641053 Miscellaneous E.D. 200 * ** 

* The volwre from running this group full time is greater than U.S. 1974 production. 

** The volume from running this plant full time is greater than U.s. 1974 
production. . 

SOUrces: Baddalex, Ltd.; OJrotest Corporation; and U.s. Dept. of Corrirerce, Bureau of 
the Census, Current Industrial Reports, Series MQ-36B (74)-5 Electric Lamps 
SUItmary for 1974, (Washington, D.C., 1974), p. 2. 
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1 i s t s 1, 1 9 0 type s of inc and esc en t 1 amp s , 7 2 3 type.s 0 f min i a t u r e 

lamps, and 234 types of fluorescent lamps. Consequently, with a 

specialty lamp categorized in a high volume SIC product class 
, / 

such as Incandescent General Lighting (other), entry may have a 

considerable impact on the price of close substitutes. There-

fore, generally speaking, an entrant in the lamp industry must 

obtain a considerable portion of at· least the immediate sub-

market if it is to employ its machine groups efficiently • 
• ,... •• a ___ • 

4. Plant Overhead Cost 

Another important cost cons idera tion is plant overhead. 

Generally, considerable economies can be effected by- puttinq more 

than one machine group in a plant. The extent of plant overhead 

economies tends to vary with circumstances, however, and it is 

difficult to make ·a general statement ~bout them. In order to 

show the effect of plant overhead on entry, total production for 

two plants in. the industry· Is estimated and compared wi th the 

total 1974 production in the market segments in which they oper-
i 

ate. This gives an estimate of the market share required for 

entrants to obtain costs comparable to present producers. Esti-

mates are also made of the market share accounted for by a high 

volume plant for one other general market. Whether the estimated 

market share is in fact the minimum necessary to achieve eff i-

cient scale is not certain and will be further discussed at the 

end of this section. 

The approximate outputs of two high volume lamp plants.a~ 

now estimated. One plant is an actual high volume incande: 

lamp plant and the other an actual high volume fluorescent 1, 
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plant; both are owned by one of the largest lamp firms. Tables 

111-12 and 111-13 show the approximate yearly output of these 

plants. Since the firm preferred not to reveal the actual 

machine speeds or plant production, the total 'f igures are based 

on estimates of the machine speeds. Three estima tes based on 

different speed assumptions were used in the computations for 

each plant. The estima tes of the incandescent lamp plant were 

from 11.5 to 16.0 percent of the total U.5. large incandescent 
"r.· . ---

lamp production in 1974. The yearly production of a similar high 

volume incandescent lamp plant, Westinghouse's at Little Rock, 

Arkansas, has been estimated at between 200 million and 250 mil-

lion lamps per year, respectively 13.1 and 16.3 per cent of 1974 

S d · 1 U • • pr 0 u c t 10 n • It is doubtful such a plant would produce 

very many i terns in the other lamp cate,gories. The three esti-

mates on the fluorescent lamp plant show that the scale barriers 

may be even higher. The range of estimated market share 

accounted for by this plant is between:' 13.0 and 29.7 percent. It 

is apparent that to manufacture lamps on the scale that the large 

firms operate, one would have to enter the industry on a scale 

which might well lead to excess capacity and thus drive down 

prices. 

1 The estimates for the Westinghouse plant were based on 
Testimony of Clinton Turnage, President, Union Local no. 1136, 
International Rrr·· '1erhood of Electrical Workers (IBEW), AFL-CIO 
before the ational Trade Commission in the Matter of 
~ .... ~,...~ ........ : e :nt Lamps from Hungary, August 22, 1978. Mr. 

scent 

:lmp 

t the Li t tIe Rock plant had produced between 
)00 per day during the period between 1962 and 
figures ci ted are based on a 5-day week and a 
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1 

Estimate l 

Low 

Medium 

High 

TABLE 111-12 

Estimates of Yearly Output of an Actual 
"High Volume Incandescent Lamp Plant 

Yearly 
production 2 

168,400,000 

200,200,000 

234,000,000 

~ercentage 
of total large 

incandescent market 

11.5 

13.7 
......... ---. 

16.0 

This lamp plant is divided into three Parts, A, B, and C. 

· ...... _._ .. _ . ..:.:.._ .... _'.:._. 

In Part A are 11 low volume machine groups; in Part B, 8 medium 
volume machine groups, and in Part C, 9 high volume machine _" 
groups. The low estimate is based on the following assumptibns 
about the machine rates for the three parts: Part A, 11 groups 
making 500 lamps per hour; Part B, 8 groups making 1,200 lamps 
per hour; and Part C, 9 groups making 3,000 lamps per hour. The 
medium estimate" is based on'the following assumption: Part A, 11 
groups making 800 lamps per hour; Part B, 8 groups making 1,500 
lamps per hour; and Part C, 9 groups ~aking 3,250 lamps per hour. 
The high estimate assumes: Part A, 11 groups making 1,000 lamps 
per hour; Part B, 8 groups making 2,000 lamps per hour; and Part 
C, 9 groups making 3,500 lamps per hour. 

2 These estimates assume an 80-hour w~ek in a 50-week year. 

Sources: For the plant configurations, the source was the 
firm. The machine speed estimates were based on 
Baddalex and Durotest information and for the 
total U.S., 1974 production, the source was u.s. 
Dept. of Commerce, Bureau of the Census, Current 
Industrial Reports, Series MQ36B(74)-5, Electric 
Lamp Summary for 1974, (Washington, D.C., 1974,) 
p. 2. " 
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TABLE 111-13 

Estimates of the Yearlyl Output of an 
Actual Fluorescent Lamp Plant 

Yearly 
production 2 

PerceI! tage of 
total fluorescent 

1974 production 

Low estimate 36,000,000 lamps 
60,000,000 lamps' 
82,000,000 lamps 

13.0 
21.7 
29.7 

Me diu m est im ate 
High estimate 

1 
This assumes an 80-hour week and a 5~-week year. 

2 
This lamp plant has two horizontal machine groups and nine 

vertical machine groups. Wi th horizontal groups the lamp is in' a 
horizontal position throughout the production process. With 
vertical groups the lamp is in a vertical position when the two 
mounts are put on. The former is the more advanced process., - The 
low estimate is based on the following assumptions: 

1. Five vertical mach ine groups wi th a production of 500, 
and four with a pro~uction of 1,000 lamps per hour. 

2. Two hor izohtal groups wi th a _"production of 2,500 lamps 
per hour. 

The medium estimate is based on an assumption of: 

1. Nine vertical groups with a production of 1,000 
lamps per hour. 

2. Two horizontal groups with a production of 3,000 lamps 
per hour. 

The high estimate assumes: 

1. Nine vertical groups with 1,500 lamps per hour. 

2. Two horizontal groups with 3,500 lamps per hour. 

Source: For the plant configuration, the source was the 
firm. The machine speed estimates were' based on 
Baddalex and Durotest information. For the total 
u.s. production the source was U.S. Dept. of 
Commerce, Current Industrial Reports, Series MQ36 
(74)5 Electric Lamps Summary for 1974, (Washington, 
D.C., 1974), p. 2. 
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Plant estimates are not available for other segments of the 

industry, but the similarities in technology between the large 

and miniature incandescent lamp types are such that estimates of 

a high volume miniature lamp plant can be made. Baddalex est.i-

mates of machine group production rates are used. To construct a 

hypothetical high volume plan t rnaki ng only minia ture lamps, the 

assumption is made that this plant would make both sealed beam 

and other types of miniature lamps •. It,~s _.also assumed that four 

machine groups would be devoted to making sealed beam lamps and 

1 15 machine groups to making other miniature lamps. Table-

111-14 shows three estimates of the production for this l1Y-PO­

thetical plant and the percentages of total U.S. production of 

sealed beam and other mi niature lamps accoun ted for by such a 

plant. The percentages would range from 10.4 to 15.6 for sealed 

beam lamps, and from 13.8 to 20.6 for other miniature lamps. 

Therefore, such a plant would produce a considerable portion of 

the total U.S. production of these pro;ducts. It is obvious that 

with firms operating such large plants those sectors of the lamp 

industry would be concentrated. 

Table III-IS shows the range of the four-firm concentration 

ratios for the large incandescent, miniature, and fluorescent 

1 Not enough informa tion was obtained on photographic lamps 
to make such a plant estimate. High intensity electric discharge 
lamps are produced in such low volume at present that a large 
part of the assembly pr0cess is by hand, and it is not possible 
to construct a model high volume plant based on machine speeds. 
A typical configuration would be difficult to ascertain. 
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TABLE III-14 

Estimates of the Yearlyl output of a 
Hypothetical Miniature Lamp Plant 

Estimate 

Low: Sealed beam lamps 
Other miniature 
lamps 

Medium: Sealed 
beam lamps 
Other miniature 
lamps 

High: Sealed beam 
lamps 
Other miniature lamps 

Yearly 
production 
of lamps 

9 ,6"00 ,000 

120,000,000 

12,000,000 

,,.. .. _ 6 ___ • 

130,000,000 

14,400,000 

180,000,000 

Pe,rcen tage 
of total " 

u.s. production 

10.4 

13.8 

13.0 

14.9 

15.6 

20.6 

Note: This plant is assumed to have 4 sealed beam lamp machine 
groups and 15 miniature lamp machine groups. The low 
estimate assumes the 4 sealed beam groups to have produc­
tion rates of 600 lamps per hour, and the 15 other 
miniature groups to have production rates of 2,000 lamps 
per hour. The medium estimate assumes that the 4 sealed 
beam groups produce 750 lamps per hour and that 10 of the 
15 other groups produce 2,000 lamps per hour, and the 5 of 
the 15 groups produce 2,500 per hour. The high estimate 
assumes the 4 sealed beam group's have production ra tes of 
900 lamps per hour, and the 15 :groups have rates of 3,000 
lamps per hour. 

1 This assumes an 80-hour and a 50-week year. 

Sources: Baddalex, Ltd.: and U.S. Dept. of Commerce, Bureau 
of the Census, Current Industrial Reports Series 
MQ36P(74)-5 Electric Lamps Summary for 1974, 
Washington, D.C., 1975. 

-80-



TABLE III-IS 

. Hypothetical Plant-Justified Four-Firm Concentration 
Ratios in Large Incandescent, Miniature, and 

Fluorescent Lamp Sector 

Type of lamp 

Large Incandescent 

Fluorescent 

Sealed Beam Miniature 

Concentr~tion ratios 
in production 

(percent) 

46.2 

66.5 

41.6 

64.1 

100.0 

62.4 ...... ---. 
Other Miniature 55.2 84.2 

Sources: Tables IV-II, IV-l2, and IV-13. 
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lamp sectors if each of the top four firms in each sector oper-

ated one plant such as those described in tables III-12, III-l3,

a nd I II -l4. Bu t these sectors would probably not be as concen-

trated as they actually were in 1972. Largescale production in
a ny one or eve n a few sectors cou ld not expla i n the presen t con-

centration ratio in sic Group 364l, however. First, although a

firm wi th an efficient plant would have to produce a substantial

share of the output in one sector such as large incandescent
....

lamps, it would not have to produce a subs tan tial portion of the
ou tpu t of other types of lamps. But with the exception of a~to-

motive lamps, the same firms dominate all the subsectors of the

lamp industry. This may suggest some economies to diversification

within the lamp industry.

The second and more important problem with attributing
present concentration merely to plant economies is that the

potential entrant entering with a limited line of lamps might not

build plants as large as those described above. The plants des-

cribed above are typical of the plants in which most lamps are

produced, but a firm could enter specialty markets on a smaller

scale. In fact, both North American Philips and Durotest operate

wi th plants much smaller than the ones described.

The third problem associated with using the above estimate

of plant-justified concentration is that, at present, even the

largest firms do not totally depend on such large plants for all

the ir product ion. The seven largest lampmakers operate 37 lamp

assembly plants in the large incandescent, miniature, and
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fluorescent lamp sectors. Studebaker Worthington, General 

~otors, and Durotest each operate more than one plant. 

Another possible reason for the variety of plant volumes and 

sizes is that there is a great variety of lamp ~ypes. Different 

types of lamps may require different plant sizes. Furthermore, 

specialty items or low volume lamps may require different size 

plants than do other items. The evidence of variety in machine 

group production rates would seem to suggest this. One explana-
....... ---

tion for this size dispersion is that the cost penalty from 

operating a smaller than optimal size plant is not very great. 

In an industry with high profits and the implied high prices, it 

is possible for both large and small firms to operate such plants 

at a prof it. Also many of these plants may have been built when 

supply and demand condi tions were di f feren t. At present, how-

ever, it may still be optimal to produce from these plants rather 

than build new ones since the equipment depreciates slowly. 

5. Multiplant Economies 

Given the multipla-ntcharacter of the largest lamp firms, 

the possibili ty of mul tiplant economies cannot be overlooked. Tw.o 

questions must be answered': first, are there economies for the 

firm in producing one type of lamp in more than one plant? 

Second, are there economies in producing a number of different 

lamps in more than one plant? 

At present, evidence on multiplant economies in lamps is 

scanty or nonexi stent. This is a reflection of the lack of 

public data on the lamp industry and a lack of theory and 
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research on multiplant economies in general. The major facts we 

have on multiplant operations in the lamp industry are that they 

e xi stand tha t they 
. 1 

are extens lve. Just why they exist and 

what the consequences ar~ is not clear. In the,one major gen~ral 

study on multiplant economies, F. M. Scherer et al., list eight 

possible sources of multi plant 
. 2 economles. Some may be rele-

vant to th~ lamp industry. 

First, the selling and promotional advantage of one firm 

may be so great that a multiplant operd~:idh is necessary to meet 

the demand for its products. This could be the case with General 

Electric. Household consumers appear to prefer General Electric' 

lamps, and such preference could at least partially explain. some 

of General Electric's multiplant operation. 

Second, .economies of obtaining capi tal could confer an 

advantage upon a multiplant firm. -La'rge multiplant firms may 

appear less risky to investors and, accordingly, may find capital 

easier to obtain than do small single-plant firms. But this does 
I" 

not necessarily mean that multiplant 'operations within the same 

industry give large firms an advantage. Large conglomerate 

firms, like General Electric, GTE Sylvania, and Westinghouse, may 

have an advantage in obtaining capital due to their overall size, 

but the overall size is only partly explained by their high 

I See tables 111-4 and 111-6. 

2 F. M. Scherer, Alan Beckenstein, Erich Kaufer, and Richard 
D. ~lurphy, The Economics of Mul tiplant Operation: An 
International Comparison Study (Cambridge: Harvard University 
Press, 1975). 
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market shares in lamps. G i ve n eq ua 1 ear n i ng pros pe c t s , a I a rg e 

conglomerate firm wi th a small market share in lamps, such as 

North American Philips, should encounter the same cost of capital 

in lamp production as General Electric or GTE Syl,vania. ' 

Third, multiplant economies may arise through vertical inte-

gra tion. In the procuremen t of bulb sleeves, all the firms 

except General Electric face a monopolist wi th a considerable 

scale ad vantage. If another lamp firm were to integrate verti-
• r.· . ---

cally into bulb sleeves, it would need to produce a considerable" 

volume of lamps. 

For ex ampl e , the General Electric Pi tney works has three 

'bb h' I r~ on mac ~nes. Producing bulb sleeves for househoid 

lamps, the largest single sector, a three-machine plant could 

supply 66 high volume lamp assembly machine groups, each making 

3,000 lamps per hour.' With an 80-hour "week and a 50-week year, a 

firm with such a plant could produce 792 million bulb sleeves a 

year--abou t 54 percent of the total lq.,rge incandescent produc-
I 

tion for 1974. Due to the problems of coordination and labor 

supply in a given area, it is unlikely that 66 groups would be 

most economically' placed in one plant. 

There may be economies from spreading central staff over 

multiplant operations in the lamp industry. Among the economies 

are those of massed reserves when the need for staff service 

I There are economies to putting more than 
machine in the same plant. The most important is 
economies associated wi th' a larger glass oven. 
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fluctuates randomly over time and those of a richer division of 

labor, al.Lowing greater of specialists. 1 Both of the use 

foregoing economies appear to be relevant in the lamp industry. 

Economies of massed reserves may be important in the indl;lstry 

since it employs a group of occupational specialties not employed 

in other industrial sectors. Among these occupations are illu-

minating engineers, ligh ti ng salesmen, and lamp production 

engineers. The production of lamps employs a combination of gas 

flames and high speed indexing rnachine"ry-'-that is used in almost 

h . d 2 no ot er in ustry. Therefore, specialists in these areas 

can sell their services only to lamp manufacturing firms. A 

single-plant lamp manufacturer may not be able to make fu~l~time 

use of such a specialist and, therefore, may be at a disadvan-

tage when competing with a multiplant lamp manufacturer able to 

employ specialized personnel. 

Economies from specialization. may be important in the lamp 

industry because of the importance 9f research and development. 

Historically, General Electric has b~en the technological leader 

in both product deve lopment and production 
. . 3 
lnnovatlon. It 

is questionable whether smaller firms could support an R&D 

program on a scale similar to that of General Electric. Wi thou t 

I F. M. S ch ere ret al., op • cit., p. 3 21 • 

2 Similar technology is used to make radio vacuum tubes, 
that seems "to be a dying industry. 

but 

3 In recent decades, however, GTE Sylvania may have 
the lead in the development of production machinery. 

assumed 
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the support of a multiplant operation such as General Electric, 

it is doubtful that various large, specialized research programs 

on lamps and lighting would be undertaken in the private sector. 

Consequently, a multiplant, multiproduct firm is perhaps nee-<ied 

to support large scale R&D efforts. 

The product-line diversification of the large firms can also 

be explained by some of the same economies associated with multi-

plant operation. Many inputs are common to all types of lamps~ 

Tungsten wire is used for filaments or'~ei~ctrodes in almost all 

lamps. Glass tubing is used for the stems of all lamps and for 

the fabrication of bulb sleeves for fluorescent and most mini-

ature lamps. Similar types of bases are used in a wide varie'ty 

of lamps. Given economies of scale in some of these compon-

ents, it is quite conceivable that a firm would have to offer a 

wide range of products to justify the in-house production of the 

parts. Without in-house production of these components, a firm 

is at present dependent on· one of the trhree large lamp producers, 
I 

plus Corning Glassworks for glass items. 

Specialized personnel can be used to produce all or many 

types of lamps.' The combination of glass bonding by gas flame 

and the use of indexing machinery is found in almost all lamp 

production. Experts in the production of one type of lamp can be 

employed in the manu facture of another type. In fact, the 

production machinery for the newer lamp types, such as floures­

cent and high-intensity metal vapor lamps, was developed by 

personnel with experience in incandescent lamp manufacturing. 
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In ~arketing, illumination engineers and salesmen must often 

choose between different types of lamps to achieve optimal light­

ing results. In order to employ these people fully, a firm may 

have to produce a wide range of lamps. 

Finally, the sales vo lume reg ui red to cover research and 

developmen t may imply tha t a firm must sell a wide range of lamp 

types. Moreover, a successful R&D program may lead firms into 

the· manufacture of other lamp types. The fluorescent lamp was 

deve loped by General Electric, and mO~h -'of the earlier work _ on 

high.;....intensi ty metal vapor lamps was done by Westingho~se. 

Consequently, the R&D effort may both lead to and resul t from 

multilamp firms. The result is probably in the consumers' 

interest. In lamp market segments (such as sealed beam lamps or 

photographic lamps), where, some of the large lamp firms do not 

participa te, the '"pr ice poli cy of the present firms is con­

strained by the potential entry of the other large lampmakers. 

Moreover, the freedom to expand into other lamp market segments 

is a s t r 0 ng inc en t i ve for R& D e f fo r t .: 

6. Lamp Distribution 

There appear to be no significant entry barriers connected 

with lamp distribution other than on the apparent preference of 

consumers for General Electr ic lamps' (discussed below). It is 

true that large conglomerate firms such as General Electric, GTE 

Sylvania, Westinghouse, and North American Philips have nation­

wide warehousing systems. It is also true that their warehousing 

overhead can be spread over a number of products other than 
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lamps. There are, however, numerous independent distributors who 

would be willing to handle a successful new company's lamps. And 

there are also buyers who are constantly looking for new sellers 

in order to lessen their dependence on the established 'firms. / 

7. Summary 

Scale economies appear to be fairly signifi"cant in the lamp 

industry. A plant producing over 10 percent of the output 

appears to be necessary for entry at the minimum optimal scale in 

mos t high volume lamp sectors. 

are of te n made by small f i rrns • 

Yet, lC;~· ';olume specialty item's 

The potential for these small 

firms to expand into high volume items somewhat attenuates the 

market power of the larger firms, but the Big Three probably 

s till have wide la ti tude in pr ici ng. Overhead spreading of 

management, engineering, R&D, and captive input production 

resources probably explain the extent' of mul tiplant operations, 

but it is not known whether the high degree of multiplant 

operations exhibi ted by the existing firms is. necessary to 

achieve such eco'nomies. 

E. Product Differentiation 

The lamp industry sells its output to two general classes of 

buyers: industrial and governmental customers and household con­

sumers. The two groups can be expected to exhibit different pur­

chasing behavior. Whereas industrial and governmental customers 

are likely to use purchasing agents who carefully consider lamp 

specifications and prices, household consumers are likely to 
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find that the cost of gathering such information exceeds the bene-

fits. LL~mps constitute a small part of the typical consumer's 

e ~endi tures. Indeed, the per capita value of shipments for the 

incandescent sector was $1.85 in 1974. 1 V{here items accoun t 

for a small portion of a household budget, economic theories of 

information predict that limited search will take place. 

Limi ted consumer search may have led to a product di f-

ferentiation advantage for certain firms, and it also may have 

led to a system of di stribu tion, wh iciih -enhances the prof i ts- of 

lamp manufacturers and retailers. 

Because of the tendency of consumers to rely on past 

experience and reputation General Electric has at least a limited 

product di f fe ren t ia tion ad va n tage • Due to innovations and 

patents, due to a probably misguided antitrust decision (dis-

cussed below) and,' also undoubtedly ":due to its product quali ty, 

General Electric developed ane~rly lead in incandescent lamp 

manu factur ing • Over the years, General Electric's major patents 
(' 

have expired, and its .coIllpeti tors have developed lamps of equal 

or nearly equal quality. But industry experts note that General 

Electric continues to dominate the household consumer market. 

During interviews, three Washington, D.C. chain stores, Safeway, 

1 It must be realized that the value of shipments is 
actually less than what the consumer paid for lamps due to the 
middleman's markup. In 1976, the gross margin in the supermarket 
sector, where most of the lamps are sold to consumers, was about 
55 percent of the retail price of the lamps. Since the bulk of 
the lamps bought by consumers are incandescent, the analysis in 
this section mainly pertains to them. 
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Lucky, and Grand Union, stated explicitly that consumer brand 

loyalty to General Electric was the reason they would not 

pr iva tely I abel ligh t bu 1 bs . At that time; ~he wholesale price 

of General E lectr ic lamps to re ta i Ie rs was hi Jher than' tha t of 

most other lamps, especially privately labeled lamps. This 

higher price for the nation3l brand is evidence of recognition by 

the manufacturer that the demand for the national brand is 

greater than that for the private label. 

A survey of retail lamp pr ices in eigh t stores in the' 

Washington, D.C. area demonstrated that General Electric • s lamps 

do sell for higher pr ices. 1 Wi th a two-way analysis of vari­

ance to adjust for certain qualitative differences, the price 'of 

General Electric's lamp was found to be significantly higher than 

those of other lamps.2 Since it might be asserted that 

1 
The stores in the survey are Townhouse Food Store (part of 

Safeway ), 2060 "L" St., N. W., Washington, D. C .; Dart Drug, 1200 
19th St., N.W., Washington, D.C.; Peoples Drug, 7th and 
Pennsylvania Ave., S.E., Washington, I'D.C.; S.S. Kresge, 666 
Pennsylvania Ave., S.E., . Washington, D.C.; Sears, Roebuck and 
Co., 2800 Wilson Blvd., Arlington, Va.; Safeway Stores, Inc., 
3713 Lee Highway, Arlington, Va.; and Cherrydale Hardware, 3805 
Lee Highway, Arlington,' Va. Although this sample is not random 
by population, income level, or lamp sales, it does represent a 
wide selection of different types of outlets, and the stores are 
located in areas with differing income levels. 

2 A two-way analysis of variance was used in order to allow 
for differences in lamp qualities. The three qualitative cate­
gories used were white light, long life, and ordinary frosted 
lamps. When the analysis was done, an F value of 8.67 was found 
for the difference in the prices of the different types of lamps 
and an F value of 13.65 was found for the di fferences in pr ice 
between General Electric and other companies' lamps. There were 
16 observations in the s~ple. The findings were statistically 
significant at the .05 level. 
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the lamps of GTE Sylvania and Westinghouse have as much consumer 

acceptance as the General Electric lamps, the smaller firms were 

e limi na ted from the sampl e, a nd another tes t wa s made. Again, 

the price of the General Electric lamps was fnund to be sigpifi­

cantly higher than the price of other lamps.l, 2 

A further result of high consumer search cost may have been 

to facilitate cooperation between the large manufacturers and 

retailers so as to develop a system, whereby they both enjoy high 

prof it margi ns. Robert Steiner of th-e" -University of Cincinnati 

and the Federal Trade Commission hypothesizes that the large 

manufacturers have been able to prevent other smaller firms from 

penetrating the consumer market by allowing stores a large 'r-e'tail 

margin.
3 

In 1976, the margin for lamps was 55 percent of 

1 The F value's in this sample' were 27.06 for the pr ice 
difference between the types of lamps and 15.88 for the dif­
ference between companies bu t there were only 10 observa tions. 
The findings was statistically significant at the .05 level. 
2 ; 

Other evidence shows that whil;e brand loyalty does exist 
in lamps, it is weak. A survey conducted by Charter Publishing 
Company shows that 9 percent of a sample of women shoppers were 
gu ided by brand select ion in choos ing the store w!1ere they 
brought lamps .and el'ectrical accessories. Therefore, while some 
people based their store selection on brand, more did not. 
Almost half, 48 percent, choose the stores where they bought 
lamps on the basis of convenience. Consequently, while a brand 
preference does seem to exist , it, is limi ted. See Charter 
Publishing Company, Charter Publishing Company's 1978 Redbook 
Study of General Merchandise Purchasing Fourth Annual Survey of 
Consumer Attitudes and Actions, (New York, N. Y.: Charter 
Publishing Company, 1978). 

3 This analysis is developed in the forthcoming book, 
Robert L. Steiner, Brand Advertising and the Consumer Goods 
Economy, (Washington" D.C.: American Enterprise Institute for 
Public Policy Research, 1980). 
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retail price, the third highest margin in the non-food part of 

the 1 grocery stores. An interaction between high search 

cos ts, low demand elastici ty, and exclusive distribution may 

underlie the apparent success of this system. 

F. Chapter Summary 

Economies of scale combined wi th the favorable consumer 

acceptance of one firm's product, combined with a peculiar rela-

tionship with retailers have led to a four-firm concentration 
" ........ -.-

level of almost 90 percent in the lamp industry. Although plant 

economies may present rather substantial entry barriers, it seems· 

doubtful that they alone could lead to such high concentration. 

It is possible that multiplant economies are important in· t-h·is 

industry • Bu t ev idence also indi ca tes tha t some of the concen-

tra tion is probably accounted for by General Electric's product 

differentiation advantage and its pOsition with the large con-

surner lamp retailers. 

1 Chain Store Age/Supermarkets, July 1977, p •. 320. The two 
items with higher margins were Sewing Notions and Holiday 
Supplies which had much smaller volumes than did lamps. 
Certainly wi th the latter, special inventory problems exist due 
to seasonal i ty. 
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CHAPTER IV 

Conduct 

A. Introduction 

This chapter first discusses the condu~t that- led to the 

four major antitrust cases in the history of the lamp industry as 

well as the resul ts of these cases. 1 It then turns to the 

subject of innovative conduct by focusing on the introduction of 

the fluorescent lamp. The behavior of the various compantes 

sheds insight into the problems of ·"·acnleving optimal techno­

logical progress in a concentrated industry. 

B. The 1911 General Electric Case 

Although it is the least written about, the 1911 General 

Electric case may have had the most significant long-term impact 

on competition .• 2 The Government's charges were numerous: 

The subsidiary relation of National to General 
Electric, notwithstanding which it was represented to 
the public as a competing organization, was impugned 
by the government. The price-fixing and market-sharing 
agreements with Westinghouse, with National, with the 
members of the Incandescent Lam~ Manufacturers Associa­
tion, and with other lamp producers were attacked as 

1 See u.S. v General Electric Co., (1911) 1 D&J 267; U.S. v 
General Electric Co., u.S. 476 (1926); u.S. v General Electric 
Co., 82 F. Supp. 753 (1949); and u.S. v General Electric Co., 
1973 Trade Cases 1974, (New York: Commerce Clearing House, Inc., 
1974, p. 74942) 

2 One authori ty stated that "the 1911 anti trust action did 
not significantly change the situation in the American lamp 
industry." A. A. Bright, Ope cit., p. 159. This writer 
disagrees. 
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tantalum, and tungsten lamps were rapidly re­
placing the ordinary carbon lamp, an open 
market for carbon lamps was not of much impor-

1 tance .... 

Consequently, General Electric was to continue its dominance of 

the industry through control of the tungsten lamp. But the 

provision that may have had the most important impact upon the 

future of the lamp industry was an order directing General 

Electric to incorporate the National Lamp Company into its lamp 

division. The decision was probably ~nticompetitive. 
,r-.- .. ---. 

The Government contended that General Electric "had combined 

and conspired to restrain commerce by concealed stock ownership . 

of bogus independent companies. .. 2 Although General 

Electric and National Lamp often conspired to fix prices and a 

spiri t of cooperation existed between them, there is evidence 

that National Lamp would have been ~ble to survive in open 

competition with Ge~eral Electric. 3 The evidence can be 

1 Ibid., p. 158. 

2 Commerce Clearing House, Inc., The Federal Anti trust: wi th 
Summary of Cases Instituted by the United States, 1890-1951 
(Commerce Clearing House, Inc., 1952,) p. 86. 

3 By ordering the merger, the decree increased nominal 
concentration level in the lamp industry. The Herfindahl index 
was increased from 33.9 to 65.7. The table below shows the 
market shares of the leading firms before and after the decree. 

Before 

Company 

General Electric 
National Lamp 
Westinghouse 
All Others 

Market share 

4·3% 
37 
13 

7 

After 

Company 

General Electric 
Westinghouse 
All Others 
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restraining trade. The pyramiding of patents on improve­
ments :n machinery and production processes as well as 
on detail improvements in lamp design and on improvements 
in filament materials was alleged to maintain for General 
Electric and its group a substantial monopoly of the 
carbon-filament lamp after the basic patent on it had 
expired. It was also charged that the acquisition of 
patents by General Electric and National was illegally 
suppressing competition in tantalum and tungsten lamps. 
In addition, the dealer contracts tying the distribution 
of carbon lamps to the new metallic-filament lamps were 
attacked. The practice of requiring prices fixed by 
General Electric to be maintained to the retail level 
for both carbon and metal-filament lamps was also com­
plained of as a restraint of trade, as were the 
preferential agreements which had been made with the 
glass, base, and machinery manufact"ure·rs. l 

Even though the Government had a strong case, the companies 

decided to litigate. Later, however, the companies entered into' 

a consent decree enjoining General Electric and the other f frms 

from the following practices: exclusi ve dealing arrangements 

with machinery makers, fixing retail and wholesale prices, allow­

ing price differenc~s not based on q~~lity, tying agreements for 

different types of lamps, tying agreements on discounts and 

patents, predatory price discriminFtion, and resale price 

maintenance. 

The decree did Ii ttle to lessen General Electric's patent 

control of the metal filament lamps. A. A. Bright states: 

1 

••• Moreover, the decree expressly stated that 
patent licenses might specify any prices, terms, 
and conditions of sale desired, although they 
could not fix resale prices. That permission 
left an enormous opening for continued control 
over the incandescent-lamp industry by General 
Electric, and the industry leader took full 
advantage of it in later years. Since the GEM, 

Ibid., pp. 156, 157. 
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d i v ided in to two ca tegor ies : evidence from events before the 

1911 decree and evidence from the resources held by National Lamp 

in 1911. 

As noted earlier, National Lamp was found~d by a group'of 

small firms in order to pool overhead costs such as research, 

engineering, and marketing. Events befor"e 1911 seem to demon-

strate that National Lamp" could have" survived without General 

Electric support or cooperation. Even though General Electric· 
. ~." . ---

had majori ty control and National Lamp did cooperate wi th the 

larger firm, National Lamp was run independently. 

From 1901 to 1911~ entry barriers to the industry were low 

because the manufacturing process was essentially characterized 

~y handicrafts and no important patents were in effect on carbon 

filament lamps. Therefore, several small firms were able to 

exist. While General Electric held onto the largest market 

share, it still had to contend wi th the smaller firms. The 

marketing, engineering, and research facilities at National Lamp 

were of considerable help to the firms affiliated with National. 

Apparently, General Electric considered an investment in 

National Lamp more profitable than an investment in expanding its 

own lamp facilities to obtain a larger market share. "The 

expected investment return would have been predicated to some 

extent on a degree of cooperation between General Electric and 

National Lamp on prices and product development. Nevertheless, 

this cooperation certainly would have been open to National Lamp 
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had someone else financed them because it was in General 

Electric's interest to mitigate competition. The fact that 

General Electric itself financed National Lamp 1S alone evidence 

of National's viability under pre-decree conditions because no 

one understood better than General Electric the requirements of 

success in the lamp business. 

National Lamp Company's resources in 1911 were such that it 

is apparent the firm could have survived in competition wi-th 

General Electric and the other lamp -·-manut"acturers. These 

resources were three types: management personnel, physical 

plants, and claims on patent and research assets. 

That the management personnel at National Lamp were good 'can 

be seen from their subsequent careers wi thin General Electric. 

General Electric ran National Lamp as a separate division until 

1926, and they kept the same m~nagement. The founders of 

National Lamp, F. S. Terry and B. G. Termaine, remained more or 

less in control of the National Lpmp Division. under General 

Electric tutelage until its consoli'dation into the other lamp 

division. Terry closed his career as General Electric vice 

pres ident, and' Termaine, as a member of the Board of Directors. 

After 1925, when one consolidated lamp division was established, 

the first two managers of that division, T. W. French (1926-34) 

and Joseph E. Kernley (1934-45), were former National Lamp 

personnel. Apparently, rather than being a "bogus" firm, 

National Lamp had such good management that General Electric 
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ran it as a unit until 1926, and even when it was consoli-

dated into the General Electric Lamp Division, its managers 

continued to be very influential. 

The major physical resources held by National Lamp in 1911 

were the Nela Park Headquarters and Laboratory, its lamp plants, 

and the Providence Gas Burner Company. Since the latter was the 

principal (if not the only) maker of lamp bases in the country, 

the control that National had on the supply of bases certainly­

would have provided it wi th substantial b~~g·~ining power in nego-

tiations for licenses on General Electric patents. And the lamp 

plants were important assets as well. General Electric continued 

to use many of the National Lamp plants for years after the cori-

solidation, two of them still being in operation. And in 1926, 

the General Electric Lamp Division chose the Nela Park site 

org inally built by "National Lamp as the location for its own 

headquarters. 

National Lamp's research and patent position in ,1911 was not 

weak. National Lamp had a 40 percent interest in the Just and 

Hanaman patent on tungsten filament lamps. And while Coolidge 

was developing a method of extruding ductile tungsten in the 

General Electric laboratory, T. W. French and others at National 

Lamp were also working on drawn wire I tungsten. In fact, 

many of the personnel who subsequently developed the General 

I See P. W. Keating', Lamps for a Brighter America, 
York: McGraw Hill Book C~mpany, Inc., 1954), p. 81. 
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Elect ric resea rch and pa ten t pos it ion were or ig inally Na t ional 

employees. Notable among them was Aladar Pacz, the inventor of' 

non-sag tungsten filaments. While at National Lamp in 1906, he 

de vel ope d a tun g s ten f i 1 am en t sui tab I e for \J s e in' ph ys i c g 11 y 

small miniature lamps. With the Nela Park Laboratory, National 

Lamp would have been in a good bargaining position for General ,<} 

Electric patents. 

Even if General Electric's patent position were superior to 

that of National Lamp, it still migni't" -'have been in General 

Electric's interest to license National Lamp for those patents~ 

Because other firms often have lower production costs, I a 

patentee may choose to license other firms as a means of maximiz-

ing its own income. The fact that General Electric licensed" its 

lamp patents to. Westinghouse and a number of other firms lends 

credence to the assertion that it would have licensed National 

Lamp. 

The contention of the previous p~ragraphs is that National 
I 

Lamp could have been a viable competitor to General Electric and 

Westinghouse, and that the Court could have lessened concentra-

tion by having General Electric divest its interests in National 

Lamp. Whether that would actually have increased competi tion 

cannot be known, but it is possible' that after the various 

patents had expired, four, rather than three, large, wide-line, 

1 See R. A. 
Other Material 
286-288. 

Posne~, Antitrust Cases, Economic Notes, and 
(St. Paul: West Publishing Company, 1974), p. 
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lamp competitors would have emerged. In any case, it is ironic 

that in the year 1911 when the judicial system broke up the' 

Standard Oil and tobacco trusts, it not only sanctioned, but also 

ordered the merger of the two largest firms in the lamp industry. 

c. The 1926 General Electric Case 

The 1926 antitrust case evolved out of an investigation 

initiated at the request of General Electric to clarify the 

legality of its consignment and licensing systems. The Justice 

Department charged that General Electric I s distribution system 

was an illegal form of resale price maintenance and that the lamp 

patent license granted by General Electric to Westinghouse was an 
- . 

illegal form of price fixing. General Electric, which retained 

title to its lamps until they were in the hands of the final con­

sumer replied that "i t had 'the legal right to market its lamps 

and pass them directly to the consumer by such agents. It 1 

General Electric also stated that it had the right to restrict 

its 'patent licenses. The District /' Court ruled in favor of 

General Electric, and the Government I s appeal to the Supreme 

Court failed. 

For two reasons, this is the most frequently cited antitrust 

case involving lamps. First, it set a precedent for other .cases 

involving antitrust and patents. Second, the existence of resale 

price maintenance has puzzled many economists because it seems to 

1 united States vs General Electric Company, 272 U.S. 476 
(1926), p. 193. 
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run counter to economic theory. Both of these issues created 

controversy among antitrust economists and lawyers. 

Two questions have arisen surround ing General Electric's 

patent licensing agreements with Westinghouse., First, why ,did 

General Electric license Westinghouse (and for that matter the 

smaller firms) rather than manufacture the Nation's whole tung-

sten lamp output? Second, wha t was the purpose of the pr ic ing 

restriction on the Westinghouse license? 

Two not necessarily conflicting ext11an'ations have been given .;) 

for General Electric's licensing of patents. The first one, 

given by R. A. Posner, is that Westinghouse was a lower cost 

producer than General Electric in some given segments of -the 

market. Thus, General Electric could extract a higher rent for 

its patent rights by licensing Westinghouse to produce a given 

number of lamps than it could extract~ b~ manufacturing the lamps 

itself. l The second reason given for patent licensing in 

this case is that the patents were so weak that a challenge to 
;. 

them had a high probability of success. Therefore, General 

Electric may have decided to license the firm most likely to 

2 challenge its patents. successfully. Evidence for both of 

these hypotheses exists, but it is not conclusive. 

1 See R. A. Posner, OPt cit., p. 282. 

2 Posner mentions this possibility in the above reference, 
but it is more fully developed in L. G. Telser, "Why Should 
Manufacturers Want Fair, Trade?", Journal of Law and Economics, 
vol. III (October 1960), p. 86. 
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Starting with the Posner theory, the period under question 

was from 1912, when the ductile tungsten lamp came on the market, 

until 1926 when this antitrust case was adjudicated. In th i s 

period, great changes oc6urred in ·the lamp industry on both the 

supply and demand sides of the market. The total volume of the 

industry increased by 527 percent, from 90.8 million lamps in 

1912, to 478.9 million lamps in 1926. And these years were years 

of substantial technological change. Machinery was being 

improved, and the group system was devel~ped. The growing demand 

and technological progress led to a high level of uncertainty-in 

the industry. 

Even though General Electric was the technological l~~d~r, 

its future prof i tabil i ty was not cert·a in. At the time it may 

have seemed possible that a 'continued hold on the entire tungsten 

lamp market could" lead to significant diseconomies of scale. 

Because the company was a multiplant firm, some problems of com-

munication and coordination must ha~e existed. The company 
I 

leaders could not foresee how these problems might increase with 

future growth. Two facts point to these problems. First, when 

National Lamp was merged with General Electric, it continued to 

operate as a separate division until 1926. Second, much emphasis 

was put on developing management personnel and management systems 

during this period. 

General Electric may have fel t that the returns from its 

patent would be more certain if it licensed smaller firms such as 

Westinghouse to make lamps. Since General Electric was already 
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larger than Westinghouse, it would have had a clear idea of the 

smaller firm's cost situation. Therefore, even if General 

Electric patents had been legally invulnerable, licensing other 

firms to manufacture lamps may have been a ratjonal policy g}ven 

the situation of the industry during that period. 

The patents, however, were not invulnerable. A number of 

firms challenged the General Electric patents, and many firms 

infringed on them. The three basic General Electric patents were 

the 1912 Just and Hanaman patent on ,rturl"gsten lamps, the 19-13 

Coolidge patent on ductile tungsten, and the 1916 Langmuir patent 

on gas-filled lamps. General Electric pursued a large number of 

. f . 1 1n r1ngement cases. 

Besides these three basic patents, General Electric had a 

number of lesser patents -which also involved the company in 

litigation. While;no documentary ev~d~nce can be presented, it 

can be inferred that General Electric managers were aware of the 

we~knesses in their patents. For inst~nce, they did know that T. 
( 

W. French at National Lamp was working l on ductile tungsten at the 

same time as Coolidge at General Electric. 2 At the time, it 

In A. A. Bright,' _0~p_. ___ C_1_·t __ ., pp. 
litigation is described. 

1 264-280, some of this 

2 T. W. French was, then, actually one of General Electr ic' s 
managers. 
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may have seemed likely that someone else was working on it. l 

Therefore, a sound strategy might have been to forestall poten-

tial patent infringement suits by granting licenses. Also, the 

licensees may have had valuable patents or othe~ asset~ to sel~~ 

As Telser says: 

Certainly with regard to the Westinghouse 
Electric Company there is little doubt that General 
Electric had a formidable rival. In its 
own right Westinghouse owned valuable and important 
patents and had an active research laboratory.2 

,r-fi' . ---. 

westinghouse also had access to legal resources comparable 

to those of General Electric. For smaller firms, such as Hygrade 

Sylvania Corporation and Consolidate~ Electric Lamp Company, t~is 

analysis would apply with less force because they did not have as 

many resources with which to, bargain. And, in fact, the smaller 

firms received les's favorable licen~sing terms than those of 

Westinghouse. In summary, it probably was uncertainty concern-

ing, first, its own future production costs and, second, the 

viability of its patent position that:. led General Electric to 

license other firms to manufacture tungsten lamps. 

The second question about the patent licensing agreements 

involved the price restrictions on the class A licensee. 

Westinghouse was constrained by its license to sell lamps at 

General Electric designated prices and to distribute them through 

1 Subsequently, in 1929, the Coolidge patent was invali­
dated by the Supreme Court. Moreover, judicial interpretation of 
patent law was (and is) often hard to predict. 

2 L. G. Telser, op. cit'., p. 100. 
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the same type of consignment system as General Electric. l 

WestinghoLse was also allocated a certain percentage of the 

market. Why did General Electric choose to regulate 

Westinghouse's prices and set its terms of sale instead of merely 

setting patent royalties that mandated certain given prices? 

This question is so intertwined wi th the' problem of the General :s~ 

Electric consignment system that it is analyzed with the 

consignment system below. 
. ..... ---. 

The purpose and effect of the consignment system, the second 

aspect of the 1926 General Electric case, has been discussed-by 

many wr i ters. Before going into the various possible explana-

tions for this behavior, a short historical review is in order. 

The 1911 antitrust suit against General Electric enjoined 

the firm from t·he practice 'of resale price maintenance on lamps. 

In 1912, General Electric developed "a consignment system whereby 

its sales were segmented into three classes. The first class 

involved sales to large lamp consumters such as industrial or 
I 

commercial firms and governments with which General Electric 

negotiated directly. The second class invol ved sales by the 

company to other large consumers through distributors called 

class B agents. The lamps were actually owned by the company 

until sold by the class B agents. The company designated the 

1 The class B licensees, on the other hand, were allowed to 
set their own prices and terms of sale, but they were allocated a 
certain percentage of 'the market, and they had to pay General 
Electric higher license fees on lamp sales over their quotas. 
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price and terms of the sales. In som(2 cases it negotiated 

di rectly wi th the large consumer, ordering a class B agent to 

deliver the lamps from its inventory. 

The third class involved sales through c] 3.SS A age'nts to the 

small consumers. These agents were retail outlets, and the lamps 

were owned by the manufacturer until they ~ere ~old to the con-

sumer. Class B agents were sometimes required to supply the 

class' A agents, the former agents being compensated for their 

services to the company. The resul twa';;;' similar to distributing 

lamps through agents under resale price maintenance contracts. -

In most circumstances retail price maintenance seems perv-

erse from a profit maximizing viewpoint. If one assumes thaf'a 

firm has some ability to price monopolistically at one stage of 

integration, it does not bertefit from monopolistic pricing at a 

stage of integration' closer to the corisumer. If the distributors 

had the power to price monopolistically, then the manufacturer's 

output would be further restricted. ~t would seem in the manu-
I 

facturer's interest "that these middlemen • should sell as 

cheaply as possible, and 
\ 

advertise as much as possible their 

cheap sales ... l Therefore, it seems odd that the manufacturer 

would advocate resale price maintenance or set up a consignment 

system whereby prices at the retail level would be set by the 

manufacturer. 

1 F. W. Ta us s i 9 , .. p'r ice 
Review Suppl., p. 170 (1916). 

Maintenance," 
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The explanations given for this behavior fall under three 

different, but not contradictory, categories: the service argu-

ment, the cartel argument, and the price discrimination argument. ~ 

The service argument postulates that under ce~tain conditio~s, a 

manufacturer's profits are maximized when the distributors or 

retailers provide a certain level of service. In order to assure 

the level of service, the manufacturer specifies to the retailer 

the price at which the i tern will be sold in the store, thereby 

setting the retailer's margin • The result can be brought about 

. through ei ther a resale price maintenance scheme or a consign-

ment system. 

The scheme or system could be desirable under certain 

circumstances. When a manufacturer introduces a new product or 

sells a product that is bought only occasionally, it would be 

useful for the re~ailers to educate "the consumers on the uses and 

advantages of the product. ~herefore, the manufacturer may 

desire distributors to obtain on their sales a margin large 

enough to support the provision of these services. Once the 

consumers are educated, it is also necessary to prevent low-

margin, low price retailers from luring business away from the 

high service firms. Because, except in the early history of the 

industry, household lamps were items familiar to consumers, this 

explanation does not seem applicable to the lamp industry. 

Similarly, the consignment scheme can be used to assure a 

proper level of retailing service for a given product. Since the 

manufacturer may know best how to merchandise a given product, it 
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may use devices such as a consignment system to maintain control 

over a" product until it is sold. The control may involve such 

areas as advertising and shelf displays. Often the manufacturer 

desires to operate a coordinated national advertising campaign. 

It is plausible that this problem at least partially motivated 

General Electric. l 

The second argument set forth to explain the consignment 

system or other forms of resale price maintenance is the cartel 
• r •. a _._. 

argument. 2 In all cartels, each member has mixed incentives-. 

On the one hand, if the other firms maintain the going price, it 

is in the interest of each member to shave prices to some 

customers. On the other hand, if all firms lower prices to 

entice customers, the profits of all members decline. If the 

process continues, the result is a competitive equilibrium. 

Cons~quently, the major problem faced by a cartel is the preven-

tion of price shaving. In order- for a cartel to survi ve, a 

method must be developed to enforce tHe cartel price. Enforce-

ment has to involve two activities: detection and retaliation. 

If pr i ce shav ing is to be preven ted, it mus t be de tected, and 

then, sanctions must be taken against violators. 

1 These ideas are most clearly set forth in Ward S. Bowman, 
Jr., Patent and Antitrust Law: A Legal and Economic Appraisal, 
(Chicago: Universltyof Chicago Press, 1973), pp. 131-139. 

2 The major advocate of this position is L. G. Telser. See 
L. G. Telser, OPe cit., p. 86. 
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Telser argues that the combination of the patent licens-

ing and consignment systems adhered to by General Electric and 

Westinghouse provided a means of solving both of these problems. 

First, the agreement certainly lessened the problem of detecting 

Westinghouse cheating. Under the patent licensing agreement, 

Westinghouse had to reveal to General Electric its prices and 

market share, the former being set by the agreement. The con-

signment system made it difficult for General Electric to cheat 

wi thout being detected by Westinghouse." -.- Under the consignment 

agreement, no distributor or retailer could be a consignee - of 

both firms. Therefore, if General Electric attempted to gain 

extra business from a Westinghouse consignee, the consignee'would 

have to swi tch his total lamp business from one firm to the 

other. Any price shaving by either firm would become obvious to 

the other. Also" the fact that retail prices were set by the 

manufacturer somewhat attentuated the incentive of retailers to 

cooperate with a price shaving firm. With retail price already 

set, the retailer could enjoy an increased return only on his 

orig inal volume and could not increase his sales by lowering 

prices. 

Other features of the licensing agreement provided a ,means 

to enforce a cartel agreement through the consignment system. 

The penal ty system for producing over the quota decreased the 

incentive for Westinghouse to increase its market share. The 

license itself provided an enforcement device since General 

Electric had the option' of' suing Westinghouse or withdrawing its 
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1 i cense if West inghouse did not behave as spec i f ied. Nonethe-

less, the relatively strong patent position and legal resources 

of Westinghouse acted to restrain General Electric IS behav ior. 

Wi th the cons ignment system, Westinghouse coula moni tor General 

Electric lamp prices. In fact, Telser stated, ". • • the entire 

system of distribution is a confession of weakness on the part of 

General Electric." 1 Before accepting the Telser theory, how-

ever, one should consider the possibility that other motives fot 

the consignment system existed. 

A third and probably more convincing theory concerning the 

consignment system involves price discrimination. The lamp 

manufacturers sell lamps to a variety of customers, and it is 

possible that the elasticities of demand among classes of users 

vary widely. If, a system of market segmentation could be 

developed, a· firm could increase its return signi ficantly by 

charging different customers different prices. 

That the demand elasticities of :the lamp customers do vary 

can be inferred from certain facts. At the present time, the 

lamp companies give substantial discounts to large users, and it 

seems likely that the practice of discounting large quantities 

has a long history. Early in its history, General Elec~ric 

developed an intensive advertising campaign for its lamps. The 

Mazda trademark was adopted and licensed to Westinghouse. 

as the household consumer may have been favorably disposed 

1 Ibid., p. 101. 
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top u r c has e G e n era 1 E 1 e c t ric 0 r we s tin 9 h 0 use rvl a z d a 1 amp s, the 

1 a r 9 e b u ye reo u 1 d m a k e his 0 W n g u ali t y t est san d buy the 1 amp s 

that fitted his needs. Conseguently, the large buyer might have 

been more likely to buy lamps from the small licensed or 

unlicensed manufacturers. l 

If demand elasticities do differ, it would have been to the 

advantage of General. Electric and Westinghouse to find a means by 

which to segment the markets. Certain features of the General 

Electric consignment system seem des:L~n-ecl to have brought ab_out 

such segmenta tion. The company deal t wi th large users ei ther 

through its own employees or through class B agents. Therefore·, 

it was able to monitor closely the lamps going to. large 

customers. 

The large customers, and class B agents could not sell or 

distribute lamps to other distributors or users without the manu-

facturer's consent. Consequently, the class A agents, the retail 

outlets, had to obtain their supply of lamps from General 

Electric and its class B agents. With the household segment of 

the market segregated from the large user segment, General 

Electric and Westinghouse could charge different prices for their 

products to different buyers and obtain the addi tional prof i t 

this system entails. The Supreme Court seems to have accepted 

1 In fact, the class B patent licenses to small lamp firms 
allowed them to set their own prices and terms of trade. These 
fi rms undoubtedly deal t mainly wi th large customers, and they 
were not a large factor in the household customer market. 
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the price discrimination theory. Chief Justice William Howard 

Taft stated: 

The plan was, of course, devised for the 
purpose of enabling the company to deal 
directly with consumers and purchasers, and 
doubtless was intended to avoid selling the 
lamps owned by the company to jobbers or dealers 
and prevent sale by these middlemen to consumers 
at different and competing prices. l 

The· plan prevented middlemen from broker ing the lamps, thereby 

allowing General Electric and its licensee to price discriminate.· 

Although elements of all three explanations of resale price 

maintenance and the consignment system may have had some rele-

vance in this case, it seems that price discrimination might have 

provided the strongest motivation. In the end, the Court dis-

missed the Government's case, stating that both the Westinghouse 

licensing agreements and the 'consignment system were legal mecha-

nisms for General Electric to obtain the maximum revenue from its 

patents. 

The owner of an article patented or otherwise is· 
not violating the common law or the Anti-Trust 
Act by seeking to dispose of his articles directly 
to the consumer and fixing the price by which his 
agents transfer the title from him directly to 
such consumer.2 

D. The Antitrust Cases in the 1940's 

In the 1940' s, the Government brought two lamp anti trust 

suits: one involving incandescent lamps and one involving 

1 United States 
(1926), p. 194. 
2 Ibid., p. 196. 

vs General Electric Company, 272 u.S. 
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fluorescent 1 lamps. The former was easily the most complex 

and comprehensive case brought in the history of the lamp 

industry. In this section, the substance of these cases is 

described, and their long run impact is analyzed. 

In th e fir s t cas e, the De pa r t me n t 0 f Jus tic e f i 1 ed sui t 

against General Electric and eight other firms with which General 

Electric had allegedly ~nticompetitive agreements. The other 

firms included International General Electric Company, 2 Inc-. , 

N. v. Philips,3 Westinghouse";" . -'-sylvania, Consolidated 

Electric Lamp Company, Chicago Miniature Lamp Works, Tung-Sol 

Electric Lamp Works, Inc.,4 and Corning Glassworks. The 

Government I s complaint can be subdi vided into six alleg"atlons: 

input monopolies, patent licensing and pooling, the agency con-

signment system, foreigri agreements, trademarks, and quality 

control. 5 

The Government claimed that General Electric used patents 

and licensing agreements to monopolize the following inputs: 

1 united States vs General Electric Company, 82 
753; and Unl ted States vs General Electrlc Company, 
(D.N.J.), June 30, 1954. 
2 The international arm of General Electric. 

F. Supp. 
No. 2590 

3 N. V. Philips is a Dutch firm manufacturing lamps and 
other electrical equipment; it is the largest lamp manufacturer 
in Europe. 

4 Tung-Sol Electric is 
Worthington in auto lamps. 

the predecessor firm to Studebaker 

5 See Uni ted States vs General Electric Company, 
753, p. 779-799. 
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lamp machinery, glass machinery and products, lamp bases and base 

machinery, filaments, lead-in wires, and lamp patents. Stating 

that a dominant position was not necessarily monopoly, the Court 

dismissed all of the charges under this heading except those 

related to glass products and lamp base parts. 

In lamp glass products the Court held" that General Electric 

and" Corning Glassworks had illegally attained complete market 

control by pooling patents and knowledge between themselves and-...... -.-. 
N. V • Ph il ips and the American Blank Company, a dummy corpora;.. 

tion. l Similarly, the Court held that General Electric had 

monopolized the lamp base market through illegal patent pooling. 

The last General Electric input monopoly pos ited by" the 

Government was in lamp patents. The Government claimed that 

General Electric perpetuated its dominance of the industry 

through patent pooling with its licensees. The Court upheld the 

Government's contentions and developed a remedy described below. 

The second group of Government /- assertions concerned the 

patent licensing system set up by General Electric. The Justice 

Department claimed that these agreements eliminated competition 

between General Electric and the other firms. Al though the 

Supreme Court had upheld a General Electric Westinghouse 

licensing agreement in 1926, the Government contended and the 

Court agreed that the decision applied only to patents in effect 

I The American 
licensing firm. 

Blank Company was essentially a patent 

-115-



at that time. The Government found most reprehensible the part 

of the agreement that provided that Westinghouse use the same 

distribution system as General Electric. Given similar distribu-

tion practices, it seemed apparent to the Government that this 

system could further facilitate collusion. The Court found the 

evidence for this assertion compelling and declared the agreement 

illegal. 

Class B licenses were also attacked. 1 The major pro-

visions of the class B patent licensing" -agreements were: ( 1) 

that the companies pool their patents, (2) that the licensees' 

production be restricted to quotas (usually percentages of 

General Electric sales), (3) that the licensees not sell the.lamp 

parts or machinery used under license from General Electric, and 

(4) that the licensees not use the GE and Mazda labels. 

The five type B licensees were also restricted to a particu-

lar type of lamp: Sylvania, Ken Rad (formerly Kentucky Electric 

Lamp Company), and Consolidated were licensed to make large 

licensed to make miniature incandescent lamps. It was also 

specified that the lamps made under these licenses could not be 

exported. 2 While the licensing agreements did not specify 

1 The 
as class 
class B. 

license arrangement for Westinghouse was referred to 
A. The arrangement for other companies was designated 

2 This provision I had considerable relevance to the 
Government's allegations with respect to the international lamp 
market. 
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any pr ice rules, Genera 1 Electr ic had some con trol over pr ices 

through production quotas. At the same time, the licensing sys-

tern solved both the perpetual cartel problems. General Electric 

could not only detect price cutting, it could als9 impose penal~ 

tie s u po nth eli c ens e e s who ex c e e de d the i r quo t as. Moreover, 

Ge ne r alE 1 e c t ric had the rig h t tow i th d raw the 1 ice n s e • There-

fore, as with the Westinghouse agreement, the class B licensing 

1 agreements served to facilitate the working of a .cartel. 

The evidence presented by the Government con"vTncedthe Court that 

class B licenses were in violation of the Sherman Act. 

The Government further asserted that General Electric vio-

lated the Sherman Antitrust Act in its relationship with foreign' 

lamp firms. Specifically, the Justice Department contention con-

sisted of two allegations: first, that General Electric tried to 

prevent the importation of lamps and -the purchase by domestic 

firms of foreign lamp parts: and second, that the firm tried to 

acquire important foreign patents for the patent pool~ 
(" 

From the beginning of the lamp i~dustry, General Electric 

and the major foreign companies had participated in licensing 

agreements. These agreements often included provisions that 

would restrict commerce. In 1924, International General Electric 

and the other major European manufacturers organized Phoebus 

S. A. Phoebus was a Swiss firm whose functions included the 

. . . exchange of patents and technical information, and the .. 

1 See page 115 above. 
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division of markets.,,1,2 Although the overseas subsidiaries 

of General Electric participated in this cartel, the American 

General Electric remained aloof. Nevertheless, Phoebus member 

firms did not sell lamps in the United States and Canada where 

the American General Electric Company dominated. Therefore, 

through the sanctions of Phoebus and the various licensing 

agreements, this cartel controlled the bulk of the world's lamp 

output. The Court found that the cartel and General Electric-' s 

patent agreements with the cartel had"·~e~tricted competition - in 

the United States. 

The Government also claimed that General Electric used the 

trademark, Mazda, to restrict competition. First, General 

Electric allowed only itself and Westinghouse to use the trade-

mark; and second, the fir~ persuaded large lamp purchasers such 

as local govern~ents and public utilities 3 to specify in 

their bid invitations that the lamps must be "Mazda types." The 

General Electric attorneys stated that the Mazda lamps were lamps 

made to certain quality specifications and that these specifi-

cations were the result of a program of research and development 

1 G. 
York: 

w. Stocking and M. W. Watkins, 
Twentieth Century Fund), p. 335. 

Cartels in Action (New 

2 The world was divided into three territories: the home 
territories, where only the native firm could sell lamps; the 
British Overseas Territories, where the British firms shared the 
markets with International General Electric and some other 
Europeanfirmsi and common territories, where all firms were 
allowed to sell, usually on a quota basis. 

3 Until recently, many electrical utilities 
to their household customers upon demand. 
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generating information on the art of incandescent lamp manufac-

ture. Only lamps meeting certain standards were eligible to bear 

the "Mazda" mark. General Electric further contended that it had 

the right to sell or not to sell the results of, its research ,to 

anyone. The Court, while agreeing that the company expended much 

money on research and development, maintained that General 

Elec~ric attempts to persuade lamp buyers to specify "Mazda" 

lamps restr~cted competition. 
" ........ -.-. 

On the agency or consignment system, the Government presented 

essentially the same arguments in this case as in 1926, and the 

Court upheld the 1926 decision. 

Because so many practicies were involved, it took a long time 

to resolve the case. In fact, some firms came to separate 

settlements with'the Government. In 1942, Westinghouse settled 

wi th the Government and eventually severed its licensing rela-

tionsh ip wi th General Electric. In 1946, Corning Glassworks 

entered a consent decree with the Government. Sylvania, while 

still defending its case~ entered a counterclaim against General 

Electric and Corning '.Glassworks concerning the sale of glass 

parts. l 

In 1953, a final settlement was reached with the defendants. 

First, the defendants were required to dedicate to the public 

existing patents on lamps and lamp parts and to license present 

1 United States v General Electric Co., Civil Action No. 
1364, District Court of New Jersey, Answer and crossclaims of the 
defendant, Hygrade Sylvania Corporation, 1941. 
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patents on lamp machinery. Second, General Electric was required 

to license its new patents on lamps, lamp parts, or lamp machin-

ery for the next five years for a "fair" fee. Third, General 

Electric was required to provide technological -informa,tion, 

including blueprints, on its production machinery. Fourth, 

General Electric was enjoined from using the Mazda trademark on 

more than one percent of its lamp sales and from licensing any 

trademarks. Fifth, the defendant was enjoined against anticom-

peti tive practices such as allocatingri'ma-rkets and fixing prices. 

Sixth, Philips was enjoined from entering into agreements which 

restricted the import and export of lamps into or from the United 

States. Seventh General Electric was enjoined from usi'ng' its 

stock ownership in foreign firms either to restrict patent 

licensing in the United States or to prevent firms from competing 

in the United States. 

In 1942, a case was brought against General Electric, Claude 

Neon, Consolidated Electric Lamp, and others in the area of 

fluorescent lamps. 1 This case was complicated by a patent 

infringement suit brought by General Electric against 

Sylvania. 2 The Court ruled in favor of General Electric in 

the patent case, but Sylvania continued to manufacture floures-

cent lamps. In 1954, a consent decree was agreed upon. The 

1 United States v General Electric Co., 82 F. Supple 753. 

2 General Electric' v Hygrade Sylvania Corp. , 61 Fed Supp. 
531, 539, 476. 
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decree had most of the provisions of the 1953 incandescent lamp 

decree, including compulsory licensing of patents for lamps, lamp 

parts, and lamp machinery parts. l 

The two antitrust cases above were among the most ~omplex in 

anti trust history. Basically, the Government maintained that 

General Electric and its licensees were able' to control the lamp 

industry through a number of separate, but perhaps coordinated, 

actions and agreements. The provisions of the final, settlement~ 
" .... a ___ • 

seem to indicate that the Court thought the cartel was held 

together by certain actions and that their prohibition would lea-d 

to a more competitive market. 

That many of these actions restricted competi tion seems 

obvious, but there has been no radical change in the structure of 

the industry since the decree. Between 1954 and 1972, the four-
-, 

firm concentration ratio declined only from .93 to .87 whereas 

the eight-firm ratio fell from .97 to .93. These ratios include 

more than the fluorescent and incandescent lamp sectors, but they 

reflect accurately those market segments. 

It might be argued that while the structure of the industry 

has not changed, the elimination of the vari,ous practices and 

agreements has led to a more competitive industry. Indeed, N. V. 

Philips (North American Philips) has entered into the market as 

1 Kevin P. Tighs, Fluorescent 
United States vs Electric 
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has Tungsram of Hungary. Such entry would not have taken place 

1 under the Phoebus cartel. Yet, the relati vely small decline 

in concentration suggests that the effects of the decree may not 

have been substantial. 

There are three possible reasons why the decree did little 

to change the structure of the industry. First, by the mid-

1940's, the General Electric licensing system was already in 

abeyance. The original patents on which it was based either had 

expired or had been invalidated. New 'pa't~-nts led to improvement 

in the quality of lamps, but as time elapsed, the value of each 

new pa ten t became more marg inal • Also, the legal validity of 

some of the newer patents was questionable. Consequentli, the 

value of General Electric licenses declined. The antitrust case 

probably accelerated this decline, but it was inevitable in any 

case. Events in ,the late 1930's -and early 1940's made this 

situation evident. Throughout the 1930's the market share of the 

unlicensed firms increased (from 2. ~ percent in 1928 to 14.3 
I 

percent in 1941). In . 1938, Sylvania was willing' to risk the 

benefits of its class B license for the prospect of higher 

returns in the fluorescent lamp field. When the antitrust case 

was brought in 1942, Westinghouse entered into a consent decree, 

and its class A license from General Electric was canceled in 

1 Whether a Commuhist Hungary 
agreement is an open q~estion. 
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1945. The class B licenses were abandoned in 1944. Consequent-

ly, the license structure, one of the focal points of the 

Government's case, was defunct before the· ca~·~ ~.,as decided. 

A second reason that the case had little effect on structute 

was that the mere decontrolling of patents was not enough to 

attract substantial new entry except by. firms already established 

in other countries. The established firms had advantages other 

than the patents. . ,........ . ---
Knowledge and experience were both decided advantages ~ 

Whereas a new entrant could obtain blueprints of the various 

machines after the 1953 decree, it is doubtful that any could 

actually operate the lamp machinery economically enough to 

compete. Moreover, in some parts of the industry, scale 

economies, rather than patents or secret technology, seem to 

explain the fewness of sellers. An obvious example of this is 

the manufacture ·of glass bulbs. Al though General Electric and 

Corning Glassworks have been obligated ~to supply anyone with the 
I 

plans for a ribbon machine, from 1953 to this day, no firms have 

entered this glass sector. As for lamp bases, the other sector 

the Court called "monopolized," only Sylvania has entered. 

The third reason that the 1949 decree failed to alter the 

structure of the industry was the superior consumer acceptance of 

General Electric lamps. Although the Court objected to the use 

of the Mazda trademark primarily because of alleged abuses in 

dealing with large buyers, there was the possibility that the 

loss of the trademark could reduce General Electric's superior 
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position in the household market. But the post-decree evidence 

is consistent with the General Electric attorneys' contention 

that the symbol, GE, not Mazda, was the source of the company's 

consllmer goodwill. 

While the 1949 and 1954 decisions may well have made the 

behavior of the industry more competitive, they did little to 

alter the structure. The Court could not deal effectively with 

scale economies and product differentiation • 
., ""''' . ---

E. The 1973 General Electric Lamp Case: The Fall of the 
Consignment System 

In 1973, the latest lamp antitrust case was brought by the 

Justice Department. Again, the General Electric consignment plan 

for large incandescent lamps was attacked as a per se violation 

of Sections 1, 2, and 3 of the Sherman Act. l 

Most of the a~guments presented-we~e of a legal nature. The 

controversy centered on whether recent decisions in the area of 

consignment systems overturned the 1926 and 1953 decisions for 

General Electric. 2 This time tne Court decided against "'" 

General Electric, and the consignment system was finally dis-

mantled. After the 1973 decision was handed down, there were 

f 1 t '1 ' 3 reports 0 ower re al prlces. But according to a retailer 

1 Uni ted States vs General 
(1973), p. 731-743. 

Electric Co. , 358 F Supple 731 

2 The arguments involved Simpson vs Union Oil Co., 377 
U.S. 13, 24-25 (1964)"and the United States vs Arnold Schwinn & 
Co., 388 U.S. 365 (1967). 

3 See "General Electric Ends Court Plea, And Agency System 
of Lighting Bulb Sa1es~" Wall Street Journal, April 22, 1974, p. 
22. 
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survey made in 1974, most firms still charged more for General 

Electric lamps than for other 1 lamps. Moreover, retailers 

had to pay a higher wholesale price for General Electric lamps. 

Such evidence is consistent with the hypothe'sis that prod'uct 

differentration, not the consignment system, was the source of 

General Electric's higher prices. 

Generally speaking, the Courts have applied antitrust reme­

dies to the lamp industry on the assumption that the alteration 
., .... - . 

of conduct would change the structure. Al though some of the 

remedies may have led to greater competition, changes in the 

basic structure of the industry have not occurred. 

F. Introduction of the Fluorescent Lamp 

The early history of the fluorescent lamp provides some 

insight into the general innovative proc~ss in the lamp industry. 

General Electric, wi th the help of Westinghouse, developed the 

fluorescent lamp in the 1930's. Nonetheless, once the fluores-

cent lamp was introduced commercialty, it was Sylvania that 
I 

aggressively marketed the lamp.2 In order to understand this 

behavior, it is neces~ary to understand the incentives of, first, 

1 See p. 91, above. 

2 See A. A. Bright and W. R. MacLaurin, "Economic Factors 
Influencing the Development and Introduction of the Fluorescent 
Lamp," Journal of Political Economy, LI (October 1943), p. 429-
449; and A. A. Bright, The Electric Lamp Industry: Technological 
Change and Economic Development From 1800 to 1947, (New York: 
MacMillan Company, 1949), p. 368-439. Much of what follows is 
based on these sources. In analyzing the record of innovation in 
the lamp {ndustry, Bright and MacLaurin focused on two facets, 
the ability of a firm to innovate and the incentives for the firm 
to innovate. 
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the dominant firm, General Electric, and second, the sizable 

challengers, Westinghouse and Sylvania. 

General Electric's posture toward the fluorescent lamp was 

essentially defensive. l General Electric~ realized that 

research on new lighting and lamp production techniques was 

necessary to prevent a new or a smaller firm's upsetting its 

dominant .. 2 posltlon. In fact, it was from such research and 

development that the large company derived its strong position.-
" ... - ~ ---. 

General Electric, therefore, had incentives for carrying on 

technical research and development, and it is not surprising that 

the company undertook the development of the fluorescent lamp. 

Once the new lamp was developed, however, General Electric 

did not promote its rapid adoption. First, General Electric's 

dominant posi tion in incandescent lamps seems to have made the 

firm conservative in the introduction of the fluorescent, and 

many General Electric executives seemed skeptical of the fluo-

rescent's advantages. 

Second, the electrIc utili ty companies, large customers of 

General Electric's other products, feared that the increased 

efficiency of the fluorescent lamps would lead to a decrease in 

1 A. A. Bright and W. R. MacLaurin, OPe cit., p. 441. 

2 The most clearcut example of such a technolog ical revolu­
tion in American history was the dieselization of the railroad 
locomotive. The old locomotive makers, Alco, Lima, and Baldwin, 
were either oblivious to the advantage of the diesel or slow to 
move, and, consequently, a new entrant, General Motors, came to 
dominate the field. See Thomas G. Marx, "Economic Theory and 
Jud icial Process: A· Case Study, " Antitrust Bulletin, Vol. XX, 
No.4 (Winter 1975), p. 775. 
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the demand for their product. This fear proved to be unfounded; 

the total demand for power subsequently increased. Even though 

the worst fears of General Electric proved unimportant, it can be 

argued that a gradual introduction of the fluorescent lamp wou~d 

have appeared to be a rational course for the firm. But the 

actions of Sylvania took the matter out of General Electric's 

hands. 

The licensing agreement between General Electric and­

Westinghouse helps to explain the innovat"'r~e abili ties and incen-

tives of the two challenger firms, Westinghouse and Sylvania. In 

the 1930 's, the former firm had the ability to innovate in the 

lamp area. Westinghouse had a steady stream of profit, a larg"e 

parent organization, and a regular lamp research program. But 

the licensing arrangement with General Electric dampened its 

incentives. 

In exchange for the license to .use General Electric patents, 

Westinghouse not only had to pay a fee/ but also had to license 
i 

General Electric on its own patents. Therefore, the benefits of 

Westinghouse research ",would automatically be shared wi th General 

Electric. The largest disincentive facing Westinghouse was the 

quota whereby it could produce only a given percentage of the 

number of lamps produced by General Electric. The quota included 

not only incandescent but also electric discharge (and therefore 

fluorescent) lamps. The quota alone could explain Westinghouse's 

inactivity in fluorescen~ lamp research. Since its sales were 
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limited to a fraction of General Electric's, the expected 

earnings from a given project would be limited. 

But Westinghouse's position did not totally discourage inno- ~ 

vative activity. With its class A license, Westinghouse enjoyed 

an advantage over the smaller firms. In order to retain its 

position vis-a-vis General Electric, the class A licensee had to 

offer some quid pro quo. Part of this was in the form of special 

Westinghouse research projects which would benefit both firms. 

Another incentive for lamp research a~~{~lty by Westinghouse was 

the need to maintain some ability to sever relations with General . 
Electric. Without some form of research staff, the smaller firm 

would be totally at the mercy of the industry leader. Conse-

quently, Westinghouse did playa minor role in the development of 

fluorescent lamps and slowly started to manufacture them under a 

license from General Electric on a quota basis. 

Licensing agreements also help to explain Sylvania's innova-

tive activity. First, the protection of the license system 

allowed Sylvania to earn a return on its investment sufficient to 

maintain a research and engineering laboratory. But, like 

Westinghouse, Sylvania had to share with General Electric any 

important inventions. Second, Sylvania's class B license allowed 

it to sell only a fixed fraction of General Electric's sales. 

Consequently, like Westinghouse, its incentive to engage in 

innovative activity was somewhat subdued, and Sylvania was 

devoting a substantial' part of its innovative effort to other 

industries such as radio tubes. 
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There was, however, one important difference between the 

class A and B licenses~ the class B license did not cover 

electric discharge lamps. In fluorescents, therefore, Sylvania 

found an opportunity to "grow up" in the industry. 

When it discovered that General Electric had developed a 

fluorescent lamp, Sylvania decided to enter the market segment. 

Apparently, the Sylvania management thought the prospective gains 

were large enough to risk the high profits derived from its-

General Electric license. Thus, Syi;~~la acquired what it 

thought was a defensible patent position and started to manufac-

ture and sell fluorescent lamps. It gained 20 percent of the 

fluorescent market segment (as opposed to its 5.5 percent shite 

of the incandescent market segment) and upset the larger firm's 

plans for a gradual introduction of the fluorescent lamp. 

As the fluoresc'ent lamp episode shows, the threat of innova­

tion by an outsider or a small firm can upset the market leader's 

comfortable position, and this threat gives an industry leader a 
I 

strong incentive to engage in research and development. For the 

challenger, the prospect of high returns from an increased market 

share provides an incentive to invest in innovation. 

If a new innovation such as the fluorescent lamp were to be 

developed today, there are smaller lamp firms that could use the 

innovation to challenge the position of the three leaders, 

General Electric, GTE Sylvania, and Westinghouse. North American 

Philips, Durotest, General Motors, and Studebaker Worthington 
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probably have this capability. The presence of such firms bene-

fits the consumer in two ways. Fi rst, these smaller firms may 

themselves develop a superior lamp and succeed in challenging the 

large firms. Second, to preclude this possi~bili ty,' the 19rge 

firms must remain active in R&D and introduce superior lighting 

as it is developed. The importance of the fluorescent episode to 8 

antitrust policy is the desirability of these smaller, profit-

able, "challenger" type firms. 

G. Summary • .'._ a _._ 

In summary, the various antitrust cases did little to change 

the structure of the industry, but they may have increased com-

peti tion by hastening the demise of the 1 icensing system. -The 

largest change in the structure of the lamp industry was the rise 

of Syl vania in, the late 1930' s and early 1940' s. Sylvania's 

success was the result of a smaller firm's taking advantage of a 

major innovation (essentially developed by someone else) to 

increase its market share of the total lamp industry. The exis­

tence of such firms probably has contributed as much to the 

competitiveness of the industry as the antitrust cases. 
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CHAPTER V 

Performance 

A. ~ntroduction 

In this chapter, two aspects of performante, profitability 

and innovation are examined. 

B. Profits 

Profit data in the lamp industry are scarce because lamps 

are manufactured by large corporatio.nswi th many product lines.-
., ...... ---. 

The major companies manufacturing lamps do not publish profits by 

product line. Since lamps constitute only a small part of these 

firms' activities, it is impossible to cull lamp profits from the 

company statements. 

The best available data are for the smaller firms. In 1966, 

discussions at Inte~national Telephone and Telegraph Corporation 

concerning the possible acquisition of Consolidated Electric Lamp 

Company showed that the lamp· company had after tax returns for 

1965 of 5.30 percent on assets and 6.27 percent on stockholders' 

equity.l Consolidated Electric .Lamp Company, with 1965 lamp 

sales of $12.3 million, was bought by I.T.T. in 1967 and was sold 

to North American Philips in 1973. The only· publicly-held cor-

poration deal ing mainly in lamps is the Durotest Corporation. 

For 1975 and 1974, Durotest had after tax returns on equity of 

1 u.s. House of Representatives, Hearings Before the 
Antitrust Subcommittee of the Committee on the Judiciar~, House 
of Representatlves, 9Ist Congress, on Internatlonal Telep one and 
Telegraph Corporatlon, November 20, 21, 26, and December 3, 1969 
(Washington, D.C.: U.S. Government printing Office, 1970), pp. 
1,343 and 1,345. 

-131-



12.9 and 12.4 percent, respectively. In the periods discussed, 

however, Durotestand Consolidated Lamp were small firms that did 

not enjoy the production cost or product differentiation advan-

tage of the three largest firms. 

Historically, the lamp divisions of General Electric and 

Westinghouse have been very profitable .• · 

In incandescent lamps alone from 1935 to 1939 
General Electric made average net profits of 
between $16,000,000 and S21,000,noo on net sales 
which averaged around $45,000,000 ..... These figures 
represented profits of 64 to 88 percent on costs, 
39 to 47 per cent on net sales, and 20 to 30 per­
cent on invested capital. • • • The profit rate of 
Westinghouse on its average lamp sales of about 
$15,000,000 from 1935 to 1939 was also high although 
not quite so high as that of General Electric, and 
the earnings of the B licensees were above average. l 

In recent years, profit figures have not been available for 

the larger firms, ,but what little information we do have indi-

cates that the profits of the largest firms are substantial. 

During a discussion of th~ Consolidated Lamp acquisition in 1966~ 

an official of International Telephon~ and Telegraph Corporation, 

stated: 

1 

In looking at th~ u.s. Market, we have been interested 
in certain indirect consumer products which experience 
high profit margins, are consumable, and are often 
characterized by one or two industry leaders with con­
siderable fragmentation of the balance. The lamp busi­
ness is a perfect example of such, an industry_ We 
understand that General Electric carries down a pre­
tax net of 27% on its lamp business and that Sylvania's 

A. A. Bright, OPe cit., p. 270. 
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most profitable division is its fully integrated lamp 
operat';'on. l 

Although industry profit data are not directly available 

from the Bureau of the Census, some meaningful measures can" be 

constructed. The most common measure based upon Census data is 

the price-cost margin, an approximation of the ratio of (Price -

Cost)/(Price). The primary defect of the Census price-cost 

margin is that certain components of cost, most notably deprecia-
" ..... ---. 

tion and advertising, are not collected by Census and hence are 

included in the numerator of the ratio. Thus, a Census pr ice-

cost margin might be unusually high either because an industry 

was very prof i table or because the industry incurred very high 

depreciation or advertising expenses. 

The 1967 price-cost margin for S~C Industry 3641 was 45.7 

percent, a margin 82 percent above the average for all manufac-

. . d . 2 tur1ng 1n ustr1es. That the high margin is probably not due 

to high depreciation expenses is suggested by looking at gross 

capital output ratios. Whereas the 1967 gross capi tal-output 

ratio for all manufacturing industries was .4002, the ratio for 

SIC 3641 was only .3484 • Advertising, which accounted for only 

• 83 percent of value of shipment in 1967, does not explain the 

1 u.S. House of Representatives, Hearings Before the Anti­
trust Subcommittee of the Committee on the Judic1ary, House of 
Representatlves, 91st Congress, on International Telephone and 
Telegraph Corporation, Ope cit., p. 1,327. 

2 The price-cost 
Commerce, Bureau of 
1971. 

marg in data are taken from U. S. Dept. 
the Census, Census of Manufactures, vol. 
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high price-cost . 2 margIn. It would only represent 1.8 per-

cent of that margin. The Census data suggest that the electric 

lamp industry may be much more profitable than the average of all 

manufacturing industries. 

c. Innovation 

From the time of its invention until the 1930's, the incan-

descent lamp was rapidly' improved through the efforts of the 

established firms, especially General Electric. Since the 
II~ •• ---

1930's, its quality, if measured in light output and bulb life, 

has improved only gradually. 

It is not appropriate, however, to judge the industry per-

formance by developments in incandescent lamps alone. There is a 

high probability that the limits of improvement on the incandes-

cent lamp were reached in the 1930's. Also, a higher payoff in 

investment may have existed in research on other types of lamps. 

Table V-I shows the improvement in light efficien~y of the vari­

ous types of lamps from their inventiOn to the present time. It 

is obvious that over time the industry not only has found more 

and more efficient lamps but also has greatly improved the older 

lamps. Also, the industry has increased the number of applica-

tions of the various types of lamps. The specif ications and 

conf igurations of already-developed lamps, such as photoflash, 

fluorescent, and incandescent lamps, have been altered to fit 

1 Federal Trade Commission, Brand Advertising 
by SIC Code, unpublished data set, 1975. 
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TABLE V-I 

]mprovements in the Efficiency of 
Various Lamp Types 

Initial Iurrens Typical present 
Type of Lamp Year invented per watt, lumens,per watt 

Incandescent 1879 2 17 
~~ 

MerOJry-Vapor 1934 40 50-60 

F loorescent 1938 40 80 

Lucalox (Ceramic 
Tube Sodium-Vap:>r) 1958 100 ., .... a ___ • 125 

MuIt iVaIX>r 1965 70 80-90 

Source: General Electric Canp:iny. 
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many new situations. Table 11-6 (in chapter II) illustrates this 

phenomenon by showing some of the innovations of General 

Electric. With the exception of the sodium and MultiVapor lamps, ~ 

these innovations have been alterations of older types of lamps 

either to fulfill their functions better or to fit new situations 

better. Other firms have made similar innovations. The smaller 

lamp firms, especially Durotest, focus on specialty lamps for 

unusual situations such as decoration and special color effects. 
, ...... ---

The industry has encountered criticism, however, primarily 

because it may not have provided the household consumer a wide 

enough selection of incandescent lamps. There is an inverse 
-', 

relationship between incandescent lamp life and the amount of 

light given off by a bulb. Until recently, for any given 

wattage, only bulbs at one point on the light-life trade-off were 

available from reg'ular household consumer outlets. Some con-

sumers might prefer a longer life' bulb that gives less light 

output per watt. For example, since one does not need much light 

from a high hallway ceiling fixture, and since it may be dif-

f icul t to replace the bulb, a long-life lamp may be desirable. 

Unless a great deal of time was spent checking with distributors, 
-'" 

however, such lamps were generally unavailable to household 

consumers until recently. 

In the early 1960's, smaller firms started selling long-life 

incandescent bulbs through unconventional consumer outlets such 

as telephone salesmen. 'They would often guarantee the length of 

-136-



the bulb life, but in many cases, they did not explain the life-

lumens trade-off. Furthermore, when the lamp did not live up to 

the guarantee, the consumer did not always get proper recompense. 

The situation resulted in complaints that came to t~e attention 

of the Federal Trade Commission and the Government Activities 

Subcommittee of the Committee on Government Operations, u.S. 

House of Representa'tives (the Brooks Committee). Hearings and 

studies followed. 1 These bodies, focused not only on the 
,,"" ... ---

small, long-l ife lamp sellers but also on the question of the 

proper bulb life for the standard lamp. The House Comrni t"tee 

report shows that on some lamp wattages the life of the incan-

descent lamps sold in ordinary consumer outlets was not as 

long as many consumers would prefer. The outcome of this con-

troversy was the FTC Trade' Rule insti tuted in 1971 relating to 

Incandescent Lamps "(light bulbs). In essence, this rule requires 

lamp manufacturers to reveal on th~ir bulb packages light output 

(in lumens), wattage, and average bulb life. In 1973, General 
I 

Electric introduced a line of long-life bulbs for the household 

consumer. 

Thus, although the industry has been generally innovative, 

certain criticisms about the slow introduction of long-life lamps 

to the household consumer may be valid. 

1 U. S. House of Representatives, The Short Life of the 
Electric Li ht Bulb, Report Pre ared b the Government Activities 
SubcommIttee 0 CommItte on Government OperatIons (WashIngton: 
U.S. Government PrIntIng OffIce, 1966). 
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CHAPTER VI 

Conclusions and policy Implications 

Five generalizations can be made safely about the lamp 

industry. First, the cost structure at the ~plant 'level w9uld 

preclude an atomistic industry. A minimum efficient high volume 

plant would produce from 7 to over 60 percent of the total out- ~~ 

put, depend ing upon the t'ype of lamp produced. Therefore, one 

would have to expect four-firm concentration levels ranging from 

28 to 100 percent at the product leveir·a"t-·-least for the products 

in the widest use. 

The second definite conclusion is that General Electric, due 

to its product differentiation advantage among small house-hold 

buyers and also due probably to its mutually comfortable rela-

tionship with the large fobd and other retailers, dominates the 

consumer sector 6f the industry.l Evidence from experts, 

retailers, price surveys, and literature on retailing confirm 

this assertion. 

Third, the five Justice Department cases relating to this 

industry have left the structure of the lamp industry essentially 

unchanged. Changes in the industry's structure have occurred 

through other means. The basic philosophy of the court decisions 

in these cases was that by chang ing conduct one could increase 

competition in the industry. Whether competition was increased 

or not, structure has changed little due to these cases. 

1 See Steiner, OPe cit. 
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Fourth, although the optimal rate of innovation for the lamp 

industry is not known, the rate of innovation over the years has 

been considerable. Not only has the lamp industry developed and 

introduced several types of new and different lpmps, but it has 

also greatly improved the efficiency and widened the application 

of the older lamps. 

Lastly, it is safe to say that the large lamp firms have 

enjoyed very high profits over time, but present profitability. 

can be estimated only imperfectly from publIcly available data. _ 

Before drawing policy conclusions, it is appropriate to di$-

cuss the areas where our knowledge is inadequate. First, the 

extent of multiplant economies is unknown. While the spreading 

of some overhead costs over more than one plant probably leads to 

some lowering of" costs, we currently do not know the size of the 

cost advantage enjoyed by large multiplant firms. 

Second, due partly to the multiplant economies question, it 

is difficult to ascertain the source o~ the large firms' profit­

ability. Profitability could be due to tacit collusion and scale 

economies, or it could arise from the absolute cost differences 

among established large firms as well as potential entrants and 

marg inal producers. The cost differences could be caused by 

ei ther scale economies or absolute cost advantage of the large 

producers. In differ~nt market segments, either or both of 

these conditions may hold. The identi ty of the sources of the 

profits has an important bearing on the desirability of an 

antitrust case. 
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The third maJor subject on which knowledge IS imperfect is 

the effect of the various antitrust cases upon conduct and 

prof i tabili ty. The conduct remedies may have increased competi-

tive behavior, but it is also possible that th~y have. had little 

effect. Even with the antitrust decrees, the differences in cost 

between the large, established firms and possible entrants may be 

so great that the large, established firms can price at the mono-

poly level. 

The last subject, on which this re's'''e'at-ch effort sheds little 

insight, is the relationship between the firms in the indust~y. 

There is no evidence of price conspiracy; in fact, the lamp firms' 

seem to take precautions not to involve themselves in. such 

activity.l This avoidance of overt price fixing activity, 

however, does not preclude- the possibility that the firms can 

keep prices above the competitive level by conscious parallelism. 

In most segments of the lamp industry, there are only two or 

1 Two anecdotes can. illustrate this policy. .First, across 
the street from General Electric's Pitney Glassworks in Cleveland 
is an electronics plant recently bought by GTE Sylvania. When 
GTE Sylvania purchased this plant, it was found that ,some 
employees of the company and some General Electric lamp division 
employees were close friends and belonged to the same country 
club. Both firms went to considerable trouble to assure the 
Justice Department that these relationships would not lead to 
discussions of product prices. Second, according to the testi­
mony on the famous electrical equipment price conspiracies, one 
General Electr ic employee, George Burens, had been in the lamp 
division. He was reluctant to involve himself in the price­
fixing conspiracy because it was so different from his experience 
in the lamp division where no contacts between companies on 
prices had been allowed. (See U. S. Senate, Hearings held before 
Subcommi ttee on Anti trust and Monopoly of the Cornrni ttee on the 
Jud iciary in the Electrical Antl trust Cases, April 25, 1961, p. 
808. ) 
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three major competitors, and probably five or six significant 

competitors are the most one could find in any given segment of 

the industry. Therefore, because the pricing actions of only a 

few competitors need to be 'watched, a policy of conscious paral-

lelism is possible. 

Both the areas where our knowledge is certain and the sub-

jects on which our knowledge is inadequa te have a bearing upon 

future antitrust policy in the lamp industry. First, the impor­

tance of plant scale economies preclude t~e·Pbssibility of break-. 

ing up the industry into an atomistically competitive market. To 

produce at minimum cost, only a few firms could operate in each 

market segment. Nonetheless, the multiplant nature of the lar~-

est firms suggests that it is possible for more firms to operate 

in some segments., Some evidence, though it is by no means con-

elusive, suggests that reductions in ·the market shares of the 

first and second largest firms can improve industry perfor­

mance. l 

Second, the produc.t differentiat'ion advantage, of General 

Electric would have to be addressed. Even if divestiture were 

ordered, for example, the firm retaining the GE name would proba-

bly retain a strong posi tion in the household consumer area. 

Wi th this advantage, it might be able to reestablish the tradi-

tional relationship with 'the retailer where the combination of 

I John E. Kwoka Jr., Market Shares, Concentration, 
Competition .in Manufacturing Industries, Staff Report to 
Federal Trade Commisslon~ August 1978. 
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high retail margins and exclusive brand merchandizing seem to 

lead to a mutually profitable position. If the old situation 

is reestablished for this sector, little will have been accom-

plished. On the other hand, breakup of the manufact~rer-

retailer relationship may result in lower prices even without 

major structural changes in the industry. This may be a 

promising area for public policy action. 

The impact of antitrust policy upon innovation must also be 

considered. A disproportionate share 'O'f" -the research and devel-

opment has been done by the larger firms, especially General 

Electric. Smaller firms may not have the ability to carry out-

proportionately as much research as the larger firms. Fina-lly, 

the issue of mul tiplant economies of. scale must be considered. 

If such economies are important, the potential for divestiture, 

for example, may be limited to a very few market segments. 

Otherwise, antitrust action could actually increase costs to the 

consumer. 
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