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Abstract 
Rapid technological change is often touted as a fundamental reality of capitalist societies. 
It is also presented as concrete evidence for the supposed progressive improvement of 
material well-being that characterises the capitalist system of social order. Since its 
emergence in the mid-20th century, semiconductor technology in many ways exemplifies 
this view. Yet the rapid advancement of semiconductor technology has also been 
accompanied by social conflict. The history of the technology is as much a story of 
fUeTXeQW gORbaO chiS µVhRUWageV¶ and geopolitical disputes as it is one of exponentially 
growing computational power. The purpose of this study is to examine how the two sides 
of this story²progress and conflict²are linked. Starting from the theoretical political 
economic framework of capital as power, I put organized social power at the centre of 
this inquiry. I examine the behaviour of large semiconductor manufacturing firms in an 
aWWePSW WR XQcRYeU ePSiUicaO UeOaWiRQVhiSV beWZeeQ caSiWaO iQYeVWPeQW, chiS µVhRUWageV¶, 
prices, and profits. Using quantitative and qualitative analysis, I find evidence that 
dominant semiconductor firms have engaged in systematic underinvestment in order to 
control chip prices for differential gain. 
 
 

 
 
1. Introduction 
 
In this paper, I examine the relationship between technical change and capitalist power in the US 
semiconductor business. The theoretical approach used is the capital as power framework, which 
argues that, in their quest for accumulation, capitalists seek to subjugate human creativity²including 
the creative and open-ended processes of technological change²to power. Furthermore, the capital 
as power framework argues that capitalists seek to differentially accumulate power²that is, relative to 
other capitalists²and the primary means of differential accXPXOaWiRQ iV µVWUaWegic VabRWage¶: Whe 
measured disruption of social, creative, and cooperative processes. One implication of this argument 
is that firms developing and selling new technology might accumulate by limiting technical change as 
well as unleashing or propelling it. If this is the case, and semiconductor firms must constantly attempt 
to subjugate technological change to the interests of business, does rapid technological change occur 
because of this fact or in spite of it? 
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Historically, the rapid pace of technological change in the semiconductor business was partly caused 
by limits placed on the ability of dominant electronics firms to sabotage the creative processes 
necessary for technical change. Specifically, a combination of military involvement and anti-trust laws 
preventing the monopolization of semiconductor technology through intellectual property unleashed 
µiQdXVWU\¶ aQd eQcRXUaged fUagPeQWaWiRQ aQd UaSid chaQge RYeU ROigRSRO\ aQd VWagQaWiRQ.1 As a result 
of these restraints on business control, firms differentially accumulated primarily by coordinating the 
strategic limitation of the production volume of new chip technologies as they were introduced.2 The 
lasting result of this strategy is that firms have been able to increase their differential profitability through 
WePSRUaUiO\ iQcUeaVed SUiceV, jXVWified b\ Whe SeUceSWiRQ Rf a chiS µVhRUWage¶. QXaOiWaWiYeO\, dRPiQaQW 
semiconductor firms achieved effective control of semiconductor production capacity primarily through 
lobbying, business-government coalitions, and implicit cooperation between firms. However, the 
evidence suggests that while this strategy had some success, the speed of technological change, while 
SURSeOOed iQ SaUW b\ fiUPV¶ Qeed WR PaiQWaiQ cRPSeWiWiYeness, was more of a problem for differential 
accumulation than an aid. This problem was particularly evident from the mid-1990s to the mid-2000s 
when the growth of new firms increased uncertainty regarding the future earning capacity of dominant 
firms. Finally, in the mid-2000s, dominant semiconductor firms responded to the centrifugal forces of 
technical change through a wave of mergers and acquisitions, resulting in a reduction in the volatility of 
their capitalization and a significant increase in their differential profitability. 
 
 
2. Capital as power: a theoretical introduction 
 
Capital as power diverges from neoclassical and Marxian political economy by arguing that profit is not 
a magnitude of utility or labour time but a manifestation of organized social power. As such, capital is 
not a productive entity but a symbolic representation of the power struggle among different capitalist 
groups as well as between these groups and the rest of the population, where the ultimate goal of these 
capitalist groups is the differential accumulation of social power (Nitzan & Bichler 2009, 218).  
 
Building on the work of economist and social critic Thorstein Veblen, Nitzan and Bichler divide society 
iQWR WZR diVWiQcW \eW iQWeUdeSeQdeQW VSheUeV: µiQdXVWU\¶ aQd µbXViQeVV¶. AccRUdiQg WR VebOeQ, µiQdXVWU\¶ 
consists of the collectively produced knowledge aQd cUeaWiYe acWiYiW\ Rf VRcieW\. µBXViQeVV¶, RQ Whe RWheU 
haQd, iV cRQceUQed RQO\ ZiWh SURfiW. CUXciaOO\, µbXViQeVV¶ XVeV SUiYaWe SURSeUW\ OaZ WR UeVWUaiQ iQdXVWU\ 
² aQ acW Rf VWUaWegic e[cOXViRQ WhaW VebOeQ caOOed µVabRWage¶ (VebOeQ 1908, 534±536). Following 
Veblen, Nitzan and Bichler argue that profit results not from the production of social goods but from a 
fiUP¶V abiOiW\ WR ³VWUaWegicaOO\ OiPiW VRciaO cUeaWiYiW\ aQd ZeOO-beiQg´ (2009, 261).  
 
AOWhRXgh bXViQeVV ³dReV QRW aQd caQQRW Pake iQdXVWU\ SURdXcWiYe,´ iW ³caQ aQd dReV VWiOO µSURSeO¶ iW´ 
(Nitzan and Bichler 2009, 226). What does this mean? For Nitzan and Bichler, the logic of capitalism 
iQdXceV ³hXPaQ beiQgV, RUgaQi]aWiRQV aQd iQVWiWXWiRQV iQWR a VWaWe Rf h\SeUacWiYiW\, cRQVWaQWO\ VhaSiQg 
and UeVWUXcWXUiQg WheiU iQWeUacWiRQV´ (226). IQVRfaU aV WhaW h\SeUacWiYiW\ eQOaUgeV Whe VcRSe Rf hXPaQ 
ZeOObeiQg aQd ³Whe iQWeU-VXbjecWiYeO\ defiQed µgRRd Oife¶´ hRZeYeU, ³iW ViPSO\ becRPeV a SaUW Rf µiQdXVWU\¶´ 

 
1 The meaning of the WeUP µiQdXVWU\¶ heUe iV WakeQ fURP Whe ZRUk Rf ThRUVWeiQ VebOeQ, Zhich iV diVcXVVed beORZ. 
2 In this paper I use the term µchip¶, short for µmicrochip¶, to refer generically to electronic components containing 
VePicRQdXcWRUV. WhiOe Whe WeUP ³VePicRQdXcWRU´ caQ also be used to designate any material that imperfectly 
conducts electricity (like silicon), I use it iQWeUchaQgeabO\ ZiWh Whe WeUP µchiS¶ to denote manufactured semiconductor 
components. Semiconductors in this context are manufactured products that use this conductive property to create 
an electronic on/off switch, called a transistor, which is the physical foundation of binary computing. Some 
semiconductors contain only a few transistors, while the most expensive ones, like microprocessors, can contain 
billions (Brown and Linden 2009, 7). 
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(226). OQ Whe RWheU haQd, VXch µSURSXOViRQ¶ iV RQO\ SURfiWabOe WR Whe degUee WhaW iW ³iQWeUfeUe[V] ZiWh aQd 
SaUWO\ haPSeU[V]´ Whe cUeaWiYe aQd cRRSeUaWiYe SURceVVeV Rf µiQdXVWU\¶´ (226). WhiOe bXViQeVV caQ 
unleash industry to a greater or lesser extent, it does so only in service of the future-oriented goal of 
maintaining or augmenting power over the creative processes of industry.  
 
This hyperactive dynamic is central to understanding how capital accumulation can operate through 
sabotage and, simultaneously, through the rapid propulsion of technological change. For most of the 
history of capitalism, both rapid technological change and the strategic sabotage of technological 
change have existed together.  It is possible that rapid technological change in general is actually one 
effect of the differential struggle for power over technology. In any case, capital as power theory 
suggests that contrary to the claims of semiconductor firms, the race for ever faster and more powerful 
microchips is not and cannot be the central goal of those firms, but only a means to the ends of business. 
 
Because social power is always held and exercised in opposition to other groups, Nitzan and Bichler 
argue that it must be measured differentially, as a relative quantity, instead of in terms of maximization 
(2009, 18). What concerns capitalists, they propose, is the size of their power relative to other capitalist 
groups and relative to the underlying population. A common way to do this is to measure manifestations 
of power, particularly profit and stock price, relative to an average benchmark. The proliferation of 
financial indexes attests to the importance and commonness of this differential approach. Notably, 
differential accumulation can occur under conditions of stagnation as well as expansion. If a given firm 
shrinks 5 percent while the average firm shrinks by 15 percent, that firm has differentially increased its 
social power by 10 percent relative to the average firm. 
 
The primary means of accumulation, Nitzan and Bichler propose, is to sabotage society to just the right 
degree ± enough to earn differential profits, but not so much that earnings decline (2009, 236-237). 
This sabotage tends to generate resistance, and as a result, its strategic implementation often takes 
subtle, obscure, and incremental forms. Generally, the e[SecWaWiRQ Rf aW OeaVW aQ µaYeUage¶ UeWXUQ RQ 
iQYeVWPeQW iV cRQVideUed µQRUPaO¶ iQ caSiWaOiVW VRcieWieV, aQd Whe aVVRciaWed VRciaO VabRWage iQ iWV 
broadest sense becomes largely invisible (242). However, because sabotage is a socially negative 
phenomenon, it must often be justified in terms of some external, unavoidable necessity to minimize 
resistance. 
 
Nitzan and Bichler argue that, in general, strategic sabotage takes two forms. First, business attempts 
to redirect industry toward more profitable ends. This may entail, for instance, investing in individually 
owned, fossil-fuel-dependent car transportation over electrified mass transit; or using proprietary 
pharmaceutical solutions to solve problems that have social or environmental causes that might 
otherwise be prevented (Nitzan and Bichler 2009, 234). These forms of sabotage are challenging to 
quantify and often turn on the assumption of counterfactual arguments (arguments about what might 
have happened if what actually happened had not). Thus, while they remain theoretically and practically 
important, they often make for a more challenging or indirect empirical inquiry. 
 
The second form of sabotage Nitzan and Bichler outline is the systematic under-utilization of capacity. 
This limitation is easier to quantify and often yields surprising and counter-intuitive empirical results. 
This paper will primarily focus on this second form of limitation by examining whether semiconductor 
µVhRUWageV¶ aUe SRVVibO\ a UeVXOW Rf WhiV fRUP Rf VWUaWegic VabRWage. 
 
Two other concepts are essential to our inquiry. Nitzan and Bichler argue that strategies for differential 
accXPXOaWiRQ caQ be cRQceSWXaOO\ decRPSRVed iQWR WZR diVWiQcW caWegRUieV: µbUeadWh¶ aQd µdeSWh¶ (2009, 
328). A breadth strategy consists of expanding the size of the organization faster than the average, 
Zhich caQ be achieYed iQWeUQaOO\ WhURXgh µgUeeQ-fieOd¶ iQYeVWPeQW RU e[WeUQaOO\ WhURXgh PeUgeUV aQd 
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acquisitions.3 Mergers and acquisitions are the more successful and preferred approaches because 
Whe\ e[SaQd a fiUP¶V share of production without increasing the overall level production in the sector as 
a whole (331). In contrast, green-field investment risks undermining differential profitability. If other firms 
competitively increase their output in response, tacit/open collusion between firms can give way to price 
wars (335). 
 
In contrast to breadth, which focuses on the relative size of the organization, the strategy of depth 
cRQViVWV Rf UaiViQg a fiUP¶V UeOaWiYe SURfiW b\ iQcUeaViQg SURfiW SeU ePSOR\ee faVWeU WhaQ Whe aYeUage (RU 
lowering it more slowly). While accumulation through depth is effective in the short term, Nitzan and 
Bichler argue that it is riskier in the long term. The problem is that because depth entails greater conflict, 
it is likely to meet stronger resistance from society and other capitalist groups (2009, 332). In addition, 
prolonged depth creates the opportunity for competitors to gain market share by setting lower profit 
margins. As a result, depth strategies are more often temporary fixes, and can result in unintended 
structural shifts in the landscape of power. This is especially true for the semiconductor business. 
µShRUWageV¶ WeQd WR RccXU Seriodically and for short periods of one or two years. Even so, this systematic 
depth strategy has brought new competitors into the fold and galvanized structural changes in the 
business over the long run. 
 
 
3. Early dynamics of the US semiconductor business 
 
In order to understand the contemporary state of the semiconductor business, it is important to 
understand its historical development. In particular, an analysis of the early years of the US 
semiconductor business offers insight into how the semiconductor business gained such an iron-clad 
reputation for dynamic technological change, and how this occurred in the context of the business logic 
of strategic sabotage. The following historical analysis details the role of the US military and government 
and the part of compulsory licensing of semiconductor patents in fostering a business sector oriented 
towards rapid technological advances ± creating a relatively open and fragmented business landscape. 
 
 
The role of the US military 
  
The military began its involvement in the semiconductor business by creating it. During World War II, 
the military sponsored an extensive research program involving thirty to forty research labs to improve 
the silicon diodes used in radar (Flamm 1996, 29-30). After the transistor was invented in 1947 in Bell 
Telephone Laboratories (a participant in the government program), it became clear that the small size, 
greater reliability, and lower cost of transistors would lead them to replace the vacuum tube amplifiers 
that were widely used in electronics at the time (30). Military involvement in semiconductor research 
was directed through the Signal Corps Engineering Laboratory of the US Army (31). It started in 1950 
aQd gUeZ WR ³20 SeUceQW Rf WRWaO [VePicRQdXcWRU UeVeaUch] funding by 1952, and 50 percent of transistor 
ZRUk b\ 1953«VWa\[iQg] aW WhaW OeYeO WhURXgh 1955´ (31). FOaPP eVWiPaWeV WhaW ³abRXW 25 SeUceQW Rf 
BeOO LabV¶ VePicRQdXcWRU UeVeaUch bXdgeW RYeU Whe SeUiRd 1949-58 was funded by defence contracts, 
and all of Whe eaUO\ SURdXcWiRQ Rf WeVWeUQ EOecWUic, Whe BeOO S\VWeP¶V PaQXfacWXUiQg affiOiaWe, ZeQW WR 
PiOiWaU\ VhiSPeQWV´ (31). The SigQaO CRUSV e[SaQded iWV UeVeaUch fXQdiQg be\RQd BeOO LabV iQ 1955 
and doubled the amount of its semiconductor funding to $1 million a year in 1956 (31). It also gave $50 
million to engineering development between 1952-64, which focused on bringing technology beyond 
Whe SURWRW\Se VWage aQd iQWR PaVV SURdXcWiRQ (31). IQ 1956, ³$15 PiOOiRQ iQ cRQWUacWV ZaV aSSURSUiaWed, 

 
3 µGUeeQ-field¶ investment refers to the internal expansion of production. For instance, this can include investing in 
new plant, property, and equipment, hiring employees, or expanding research and development efforts. 
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with funds flowiQg WR YiUWXaOO\ eYeU\ VePicRQdXcWRU cRPSaQ\ iQ Whe UQiWed SWaWeV´ (31). The SigQaO 
Corps also funded the development of photolithography, which would become a critical process in the 
mass manufacture of integrated circuits (30). In short, the US military funded the research and paid for 
the resulting products at premium prices (24). Government influence was so widespread that a 
cRQgUeVViRQaO UeSRUW eVWiPaWed WhaW ³if XQiYeUViW\ aQd fedeUaO OabRUaWRU\ ZRUk ZeUe facWRUed iQ, aORQg 
with engineering development funds, and indirect R&D funding embedded in contracts to procure new 
deYiceV aW SUePiXP SUiceV« Whe fedeUaO gRYeUQPeQW Said fRU 85% Rf aOO US eOecWURQicV R&D iQ 1959´ 
(32-33). Because the military was interested in creating a large supply of high-performance transistors, 
many individual firms were paid to build factory capacity far in excess of orders (33). 
 
The reliance on military and government funding only increased with the invention of the integrated 
circuit (IC) in the late 1950s.4 While the companies that developed ICs rejected military funding for 
research and development to maintain control over the resulting intellectual property, almost all ICs in 
the early 1960s were used in defence systems and thus, the military, as virtually the only customer, 
remained the primary source of funding for IC development (34).5 Tilton notes that defence production 
as a percentage of total production was 100 percent in 1962, 94 percent in 1963, and 85 percent in 
1964 (Tilton 1971, 91). By 1968, the share was still 37 percent (91). In total, some estimates put federal 
funding at between 40 and 50 percent of all industrial semiconductor R&D from the late 1950s to the 
early 1970s (Flamm 1996, 36). While military funding for R&D dropped sharply off in the 1970s, the 
military remained a critical driving force in developing certain specialized areas of the technology (36). 
In addition, though the government share of semiconductor consumption declined, one source still 
eVWiPaWed WhaW ³iQ Whe Pid-1980s, purchases by defence agencies alone²direct and indirect²
accounted for over one-TXaUWeU Rf US VePicRQdXcWRU VhiSPeQWV´ (37). 
 
Interestingly, the US military during the 1950s and 60s tended to favour new, untested firms (Flamm 
1996, 32). FRU iQVWaQce, ³QeZ fiUms (those with no background in the older vacuum tube business) 
accRXQWed fRU 69 SeUceQW Rf PiOiWaU\ VaOeV, aQd 63 SeUceQW Rf aOO VePicRQdXcWRU VaOeV´ (32). WhiOe FOaPP 
aUgXeV WhiV SUediOecWiRQ ZaV dXe WR Whe PiOiWaU\¶V TXeVW fRU high-performance products, the logic may 
aOVR haYe beeQ WR XQdeUPiQe diffeUeQWiaO SRZeU aQd keeS Whe cUeaWiYe fRUceV Rf µiQdXVWU\¶ UeOaWiYeO\ 
unconstrained (32). 
 
The pervasive influence and role of the US Military had three critical effects on the sector relevant to 
our inquiry heUe. FiUVW, Whe PiOiWaU\¶V eageUQeVV aQd deeS SRckeWV SXVhed fiUPV WR fRcXV RQ high-
performance rather than cost-effectiveness. This meant that the accumulation strategies of 
semiconductor firms were geared towards advancing the technology as quickly as possible in the hopes 
of landing a lucrative military contract. Second, military largesse in R&D funding lowered the risk of 
investment by subsidizing the costs of inventing the technology in the first place. Third, the preference 
for small firms may have undermined the differential power of established electronics firms, in a bid to 
µSURSeO¶ Whe iQdXVWUiaO SURceVVeV Rf WechQRORgicaO chaQge UaWheU WhaQ UeVWUaiQ WheP. AOPRVW QRQe Rf Whe 
dominant vacuum tube firms became dominant in the US semiconductor business. At the same time, 
there is evidence that in Europe, the reliance on established electronics firms irreversibly slowed the 
introduction of semiconductor technology (Flamm 1996, 24-25).6 In effect, the strategies for 
accumulation within the semiconductor business were heavily shaped by the US military's interests, 
making rapid technological change an unavoidable priority. 

 
4 Integrated circuits are semiconductors that contain several components, including transistors, on a single discrete 
chip. 

5 The first major application of ICs was in the Minuteman II guided missile (Flamm 1996, 34). 

6 See Malerba 1985 for an account of the historical development of the European semiconductor business. 

http://www.paecon.net/PAEReview/issue103/whole103.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386


real-world economics review, issue no. 103 
subscribe for free 

 

 31 

The role of anti-trust and compulsory licensing 
 
The second important factor in early semiconductor development in the US was a relatively open 
V\VWeP Rf iQWeOOecWXaO SURSeUW\ (IP) cRQWUROV. IQ DaYid NRbOe¶V America by Design (1979), he argues that 
since the enactment of the Patent Act of 1836, the US patent system has vastly augmented the power 
of large corporations by granting temporary monopolies on new science-based knowledge (84-87). By 
the 1930s, he writes, it was clear that patents benefitted firms over the inventors themselves, whose 
cRQWURO RYeU WheiU acWiYiWieV ZaV aUUeVWed b\ ³Whe cRPSXOVRU\ VigQiQg aZa\ Rf SaWeQW UighWV Rf ePSOR\eeV´ 
(90). In addition, patent pooling between large firms effectively locked out new entrants (93). The result 
was a system that many saw as an impediment to the growth of technical and scientific knowledge and 
the diffusion of valuable technologies. 
 
HoZeYeU, Whe 1940V bURXghW a dUaPaWic VhifW iQ Whe US DeSaUWPeQW Rf JXVWice¶V (DOJ) SRViWiRQ RQ 
aQWiWUXVW aQd ³a QeZ SeUiRd Rf aggUeVViYe SURVecXWiRQ Rf cRUSRUaWe SaWeQW PRQRSROieV begaQ´ (NRbOe 
1979, 88). This general context of strong antitrust enforcement is indispensable for understanding the 
emergence and development of the semiconductor business. Perhaps the most critical event 
symbolizing this era was the anti-trust suit brought against AT&T in 1949, culminating in a consent 
decree in 1956.7 AT&T¶V Oiberal IP policies during and following the suit were instrumental in shaping 
the structure of semiconductor development (Grindley and Teece 1997, 12). 
 
John Tilton offers a detailed account of the situation in The International Diffusion of Technology: The 
Case of Semiconductors (1971). ³DXUiQg Whe eaUO\ fifWieV,´ he ZUiWeV, ³Whe SaWeQW aQd OiceQViQg SROicieV 
of AT&T were the only ones of importance for a firm aspiring to enter the semiconductor 
iQdXVWU\«[becaXVe] AT&T ZaV Whe SiRQeeU, heOd Whe VWUaWegic Satents, and possessed the vital know-
hRZ´ (73). RR\aOWieV befRUe Whe aQWiWUXVW VXiW UaQged fURP 0 WR 5 SeUceQW (74). WhiOe TiOWRQ aUgXeV WhaW 
AT&T did not use its patent position to suppress competition, in the 1940s, the DOJ was pursuing a 
relatively aggressive antitrust program, specifically targeting firms holding large patent portfolios (Hart 
2001, 928). The aQWiWUXVW diYiViRQ ZaV Oed b\ ThXUPaQ AUQROd, ZhR WRRk RYeU iQ 1938 aQd ZhRVe ³VWaWed 
RbjecWiYe ZaV WR cRQYeUW aQWiWUXVW« iQWR a WRRO fRU µbUeakiQg bRWWOeQeckV¶, iQcOXdiQg WhRVe WhaW iQhibiWed 
WechQRORgicaO iQQRYaWiRQ´ (928). AfWeU hiV aSSRiQWPeQW, HaUW VWaWeV WhaW:  
 

AUQROd¶V dUaPaWic e[SaQViRQ Rf Whe XVe Rf cRQVeQW decUeeV« aOORZed DOJ WR eVWabOiVh 
the terms for settlement with defendants and excluded the judiciary from the process 
of resolving many cases. Over the course of the next decade, despite opposition in 
Congress and from big business and the military, Arnold and his followers moved 
antitrust policy in an increasingly deconcentrationist direction. Compulsory patent 
licensing, for instance, for the first time became a common element in antitrust 
settlements in the immediate post-World War II period. (928) 

 
UQdeU AUQROd¶V VXSeUYiViRQ, ³[Whe] DOJ VRRQ fiOed VXiW agaiQVW VRPe Rf Whe QaWiRQ¶V beVW-known high-
technology companies, including Standard Oil of New Jersey, DuPont, General Electric, and Alcoa, and 
focused SaUWicXOaUO\ RQ Whe SaWeQW hROdiQgV Rf VRPe Rf WheVe fiUPV´ (928).  
 
The AT&T suit was opened in 1949 and ended in 1956 in a consent decree ordering Western Electric, 
Zhich PaQaged OiceQViQg fRU AT&T, WR ³OiceQVe aOO e[iVWiQg SaWeQWV UR\aOW\-free to any interested 
dRPeVWic fiUP« aQd aOO fXWXUe SaWeQWV aW UeaVRQabOe UaWeV´ (TiOWRQ 1971, 76). IQ addiWiRQ, WeVWeUQ 
EOecWUic¶V VePicRQdXcWRU PaQXfacWXUiQg RSeUaWiRQV ZeUe UeVWUicWed WR VaOeV WR Whe gRYeUQPeQW aQd 

 
7 Both Bell laboratories and Western Electric were subsidiaries of AT&T. Bell Laboratories was the site of research 
and development, and Western Electric handled manufacturing and licensing. 
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AT&T sister companies, severely restricting the future growth of its semiconductor business (68). Even 
ZhiOe Whe VXiW ZaV RQgRiQg, TiOWRQ aUgXeV WhaW iW ³PXVW haYe iQfOXeQced Whe cRPSaQ\¶V SROic\ Rf VZifWO\ 
diVVePiQaWiQg iWV QeZ WechQRORg\´ (76). FRU iQVWaQce, beWZeeQ Whe RSeQiQg Rf Whe caVe aQd Whe cRQVeQt 
decree, Western Electric lowered its maximum royalty rate from 5 to 2 percent and held several 
symposia in which its representatives exhibited and described the different technologies they had 
developed, including the transistor, diffusion, oxide masking, and other important developments (74-
75). 
 
Another crucial aspect of the consent decree was the stipulation that Western Electric could ask for a 
cross-licensing provision with its licensees (76). Because Bell Laboratories patents were so central to 
semiconductor technology, firms had a strong incentive to share their own patents with AT&T to gain 
access, and the proliferation of cross-licensing agreements only further sped up the process of 
information dissemination. In addition, due to the tough stance of the DOJ, most other semiconductor 
firms adopted a similarly liberal licensing approach out of fear of landing their own antitrust suit. In short, 
cRPbiQed ZiWh Whe cRQVeQW decUee, Whe SUeYaiOiQg aQWiWUXVW aWPRVSheUe had Whe effecW Rf µXQOeaVhiQg¶ 
the creaWiYe aQd cRRSeUaWiYe fRUceV Rf µiQdXVWU\¶ b\ OiPiWiQg Whe VabRWage ZURXghW b\ iQWeOOecWXaO SURSeUW\ 
monopolies. It contributed to a much freer flow of information and know-how, making the semiconductor 
business a more highly fragmented sector than it otherwise might have been.  
 
A final and related factor is the high mobility of engineers, who often leave to start their own firms (Tilton 
1972, 78). BeOO LabRUaWRUieV iV SaUWicXOaUO\ QRWabOe fRU defecWiRQV, aQd ³aV ZiWh SaWeQWV aQd OiceQceV, 
Bell LaboratorieV VeW a SUecedeQW fRU Whe iQdXVWU\¶V behaYiRXU´ (81). BecaXVe iW cRXOd QRW cRPSeWe iQ 
the commercial semiconductor market and could not offer the same lucrative contracts as other 
VePicRQdXcWRU fiUPV, iW WRRk a PRUe cROOabRUaWiYe aSSURach, PaiQWaiQiQg ³fUieQdO\ iQfRUPaO UeOaWiRQV´ ZiWh 
former employees ± compounding the integrative power of its cross-licensing agreements. 
 
To recap: there were two significant reasons for the more collaborative and un-hindered development 
of semiconductor technology and its rapid advancement and dissemination in the early years of its 
deYeORSPeQW. FiUVW, Whe PiOiWaU\¶V VWURQg iQfOXeQce aQd fXQdiQg VhaSed Whe effRUWV Rf Whe VePicRQdXcWRU 
business towards rapid improvements in quality and a focus on high-performance over cost-cutting. 
Even as military spending as a proportion of the semiconductor market shrank in the 1970s, it remained 
an essential support, both through procurement of high-powered computers and in targeted R&D. 
Second, the consent decree imposed on AT&T, as well as the broader atmosphere of strong antitrust 
enforcement against patent monopolies, unleashed industry by making the technological knowledge 
needed to create and design semiconductors a public resource (Grindley and Teece 1997, 13). The 
limitations on AT&T also led it to foster a cooperative, integrative approach to semiconductor research. 
Moreover, the atmosphere created by an aggressive antitrust division of the DOJ under Thurman Arnold 
meant that the consent decree set a precedent that other semiconductor firms would follow. Together, 
though not exclusively, these factors shaped the structure of the US-based semiconductor business as 
one focused on high-performance and rapid technological change, often regardless of the cost, and 
one relatively open to newcomers and to sharing the leading advances amongst one another. 
FXUWheUPRUe, WhiV aQaO\ViV VXggeVWV WhaW Whe µXQOeaVhiQg¶ Rf iQdXVWU\ ZaV SUiPaUiO\ VhaSed b\ facWRUV 
outside and even openly antagonistic to the interests of the business. By restraining the sabotage of 
industry by business through the carrot (military contracts) and the stick (antitrust enforcement), 
different organs of the US government and military laid the foundation for a more fragmented business 
sector that could not help but propel technological change rapidly forward in its attempt to accumulate 
power. As the next section will attempt to show, this structure proved to be an enduring problem for 
differential accumulation. 
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4. Production, profit, and shortage: strategic sabotage in the semiconductor business 
 
In this section, I present quantitative analysis showing the close relationship between chip production, 
capital expenditures, and differential profit. I argue that the price of semiconductors is closely and 
negatively related to the amount of productive capacity made available by semiconductor firms. This 
means that chip prices tend to increase when production capacity decreases ± or, more specifically, 
chip prices fall more slowly when production grows more slowly.  Second, it argues that the most 
SRZeUfXO VePicRQdXcWRU fiUPV, Zhich I cROOecWiYeO\ OabeO ³DRPiQaQW SePicRQdXcWRU CaSiWaO´ haYe beeQ 
able to differentially accumulate by restraining²within limits²the production of semiconductors and 
using the resulting atmRVSheUe Rf µVhRUWage¶ WR jXVWif\ UaiViQg SUiceV.8 Inspired by a similar study by 
NiW]aQ aQd BichOeU RQ Whe UROe Rf MiddOe EaVW cRQfOicWV RQ RiO SURfiWV, WhiV VecWiRQ VhRZV hRZ µVhRUWageV¶ 
tend to follow a period of differential deccumulation when Dominant Semiconductor Capital trails the 
average rate of profitability.9 TheVe µVhRUWageV¶ aOVR WeQd WR be followed b\ a ³UeYeUVaO Rf fRUWXQe,´ iQ 
Zhich fiUPV e[ceed Whe aYeUage (NiW]aQ aQd BichOeU 2002, 236). IQ VhRUW, fiUPV¶ diffeUeQWiaO eaUQiQgV aUe 
largest wheQ Whe\ VXcceVVfXOO\ UeVWUicW SURdXcWiRQ WR Whe SRiQW Rf a SeUceSWiRQ Rf a µVhRUWage¶, Zhich iV 
XVed aV a jXVWificaWiRQ fRU aQ µdeSWh¶ accXPXOaWiRQ VWUaWeg\ Rf diffeUeQWiaO iQfOaWiRQ. 
 
 
Power, production, and pricing 
 
How can it be empirically shown that this thesis is correct, and that Dominant Semiconductor Capital 
can differentially profit by limiting chip production? One starting point for gathering data is the US Bureau 
of Labor Statistics (BLS), which publishes detailed annual production data. Figure 1 uses BLS data to 
compare the rate of change in US semiconductor production volume and the rate of change of the 
VecWRU¶V SUice defOaWRU. The SUice defOaWRU iQfOaWiRQ iV a SUR[\ fRU RYeUaOO SUice chaQge. IW eVWiPaWeV hRZ 
much of the change in the dollar YaOXe Rf SURdXcWiRQ iV a UeVXOW Rf µSXUe¶ SUice chaQgeV, aV RSSRVed WR 
a chaQge iQ µUeaO¶ RXWSXW. 
 
The BLS daWa PXVW be XVed ZiWh caXWiRQ, aV VWaQdaUd PeaVXUeV Rf µUeaO¶ RXWSXW geQeUaOO\ dR QRW 
correspond to an actual quantity of goods but only to the monetary value of those goods, adjusted to 
remove so-caOOed µSXUe¶ SUice chaQgeV. MRUeRYeU, WheUe aUe ceUWaiQ WheRUeWicaO aQd PeWhRdRORgicaO 
SURbOePV ZiWh deWeUPiQiQg ZheQ a SUice chaQge iV µSXUe¶ (i.e., a UeVXOW Rf µVXSSO\¶ aQd µdePaQd¶ facWRUV) 
and when it is the result of a difference in the quality of the product.10 For instance, ICs have relatively 
short product life cycles, with new chips (that can have different physical characteristics and be intended 
for different uses) coming on and off the market in aV OiWWOe aV 18 PRQWhV. AV NiW]aQ QRWeV, ³ZheQeYeU 
Whe QaWXUe Rf Whe cRPPRdiW\ chaQgeV, Whe PeaVXUePeQW Rf VXch chaQgeV iQ µTXaOiW\¶ iV cUXciaO fRU SUice 
aQd TXaQWiW\ caOcXOaWiRQV´ (1992, 156). ThiV PakeV UedXciQg Whe aggUegaWe RXWSXW YROXPe Rf Whe eQWiUe 
manufacturing sector to a single monetary value difficult, if not impossible. In addition, the methods of 
the BLS in dealing with the price/quality question are largely opaque and are approached exclusively 
from a neoclassical economic perspective. This presents a problem for researchers critical of the 
fXQdaPeQWaO aVVXPSWiRQV Rf QeRcOaVVicaO WheRU\ becaXVe ³Whe SUediVSRViWiRQ Rf SUice aQd TXaQWiW\ daWa 

 
8 For a detailed explanation for how I measure Dominant Semiconductor Capital empirically, see the Appendix at 
the end of the paper. 

9 IQ NiW]aQ aQd BichOeU¶V (2002) ZRUk, Whe\ VhRZ hRZ MiddOe EaVW cRQfOicWV haYe SOa\ed a ViPiOaU role to 
VePicRQdXcWRU µVhRUWageV¶, b\ caXViQg Whe SeUceSWiRQ WhaW RiO SURdXcWiRQ iV beiQg RU ZiOO be diVUXSWed aQd, iQ WXUQ, 
jXVWif\iQg Whe UaiViQg Rf RiO SUiceV. UQOike VePicRQdXcWRU µVhRUWageV¶, hRZeYeU, Whe UeVXOWV Rf WhiV VWUaWeg\ haYe beeQ 
immeasurably more tragic. 

10 See Nitzan 1992, Ch. 5 for a discussion of the price/quality problem. 
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toward the neoclassical economic outlook means that these data may not be altogether suitable to test 
the QeRcOaVVicaO RXWORRk agaiQVW cRPSeWiQg fUaPeZRUkV´ (158). FRU e[aPSOe, if µSXUe¶ SUice chaQgeV aUe 
iPSXWed WR µVXSSO\¶ aQd µdePaQd¶ facWRUV, aQd WhiV e[SOaQaWiRQ iV cRQVideUed WR Oack facWXaO iQfRUPaWiRQ, 
what does this mean for the validity of the measure Rf µSXUe¶ SUice chaQge? NRQeWheOeVV, eYeQ afWeU 
heavily discounting the meaningfulness of the data, it is interesting that they still appear to confirm the 
thesis that production and price changes are inversely correlated. 
 
The very tight negative correlation between change in output volume and change in price shown in 
Figure 1 (-.91, note the inverted right scale) suggests that as the rate of increase in production slows, 
so does the rate of downward shift in price. This correlation implies that semiconductor price changes 
have an inverse relation to changes in production volume. 
 
Figure 1. PeUceQW chaQge iQ µUeaO¶ RXWSXW aQd SeUceQW chaQge iQ SUiceV, U.S. VePicRQdXcWRU PaQXfacWXUiQg 

 
If the growth rates of prices and production have an inverse relationship, what about the relationship 
between differential profit and investment in new production? Figure 2 compares the rate of change of 
differential profitability to the rate of change in capital expenditures for Dominant Semiconductor Capital 
(again, note the inverted right scale). Differential profitability is measured here as the percent deviation 
Rf DRPiQaQW SePicRQdXcWRU CaSiWaO¶V UeWXUQ RQ eTXiW\ (ROE) fURP Whe aYeUage ROE Rf Whe CRPpustat 
500.11 (From here on, and unless indicated otherwise, the measures for both Dominant Semiconductor 
Capital and the Compustat 500 are computed as overall weighted group averages.)   
 
  

 
11 The latter measure is calculated as the average return on equity of the largest 500 firms by market capitalization 
in the Compustat Capital IQ North America database. Return on equity is calculated as net income divided by total 
common equity.  
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Figure 2. Percent change in differential return on equity and percent change in capital expenditures, Dominant 
Semiconductor Capital 

 
Figure 2 shows a significant negative correlation between the rate of change in differential ROE and 
the rate of change in capital expenditures (-0.82). The fact that it is negative is counter-intuitive from a 
QeRcOaVVicaO SeUVSecWiYe. If SURfiW iV a µcRVW¶ Rf SURdXcWiRQ, ORgicaOO\ iW VhRXOd iQcUeaVe faVWeU ZiWh a PRUe 
rapid increase in production, and vice versa when production decelerates. In addition, both profit and 
SURdXcWiRQ VhRXOd iQcUeaVe ZheQ WheUe iV aQ iQcUeaVe iQ µdePaQd¶. AccRUdiQg WR QeRcOaVVicaO WheRU\, 
this means that in a perfectly competitive market the growth of profit and production are likely to move 
together. However, whereas neoclassical economics focuses on absolute profit growth, in a landscape 
of shifting prices and antagonistic business relations, what matters is not absolute but relative return on 
investment. What Figure 2 shows is that there is a strong correlation between differential returns and 
restraint on new investment. From a capital as power perspective, this evidence is not as surprising. 
Capital as power theory argues that capitalists seek not absolute but differential returns, and that, 
consequently, they do not primarily seek to expand production but rather to subjugate output to their 
RZQ diffeUeQWiaO gRaOV. B\ VWUaWegicaOO\ OiPiWiQg SURdXcWiRQ (i.e., b\ cUeaWiQg PRUe µVcaUciW\¶), caSiWaOiVWV 
can charge higher prices for their products. Conversely, if production expands too quickly, they are 
liable to lose control of pricing, resulting in lower relative prices and lower relative profits, and often 
lower differential returns. The need to strategically limit production explains the negative correlations 
shown in Figure 1 and Figure 2. 
 
 
Differential profit and the perception of shortage 
 
The next stage of the empirical investigation is to look at the relationship between production and 
SURfiWabiOiW\ iQ Whe cRQWe[W Rf µVhRUWageV¶. If VWUaWegicaOO\ UedXciQg iQYeVWPeQWV iQ QeZ productive capacity 
can result in higher prices and higher differential rates of profits for semiconductor firms, it is plausible 
WhaW µVhRUWageV¶ aUe QRW a SURdXcW Rf a VXSSO\-demand imbalance, as neoclassical theory would have it, 
but a predictable resulW Rf DRPiQaQW SePicRQdXcWRU CaSiWaO¶V VWUXggOe WR diffeUeQWiaOO\ accXPXOaWe. 
 
The fROORZiQg aQaO\ViV, aV ZeOO aV FigXUeV 3 aQd 4, aUe iQVSiUed b\ NiW]aQ aQd BichOeU¶V ZRUk VWXd\iQg 
the accumulation of arms and oil producers in relation to Middle East wars (see Nitzan and Bichler 
2002, Ch. 5). Figure 3 compares the ROE for Dominant Semiconductor Capital and the ROE for the 
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CRPSXVWaW 500, ZiWh OabeOV PaUkiQg µVhRUWage¶ \eaUV.12 The Vhaded aUeaV deQRWe µdaQgeU ]RQeV¶ ZheQ 
Dominant Semiconductor Capital experienced differential decumulation. Figure 4 shows the percent 
deYiaWiRQ Rf DRPiQaQW SePicRQdXcWRU CaSiWaO¶V ROE fURP Whe CRPSXVWaW 500 aYeUage, agaiQ, ZiWh 
PaUked \eaUV Rf µVhRUWage¶. 
 
Figure 3. Return on equity and semiconductor shortages, Dominant Semiconductor Capital and Compustat 500 
average 

 
 
The pattern in Figure 3 is similar to the one found in Nitzan and Bichler (2002, Figures 5.7 and 5.8, 236-
237). If Ze defiQe a µdaQgeU ]RQe¶ aV aQ XQiQWeUUXSWed SeUiRd Rf a \eaU RU PRUe in which Dominant 
Semiconductor Capital firms trail the average ROE, all but one danger zone between 1980-2021 ended 
ZiWh a SeUceSWiRQ Rf a µVhRUWage¶ Whe fROORZiQg \eaU. IQ RWheU ZRUdV, Whe chaQge iQ fRUWXQe fURP WUaiOiQg 
to beating the average is almost always accompanied by an atmosphere of shortage. In addition, most 
\eaUV Rf diffeUeQWiaO accXPXOaWiRQ aUe accRPSaQied b\ µVhRUWage¶ (61%), iQ cRQWUaVW WR \eaUV Rf 
diffeUeQWiaO decXPXOaWiRQ, iQ Zhich µVhRUWageV¶ aUe OeVV cRPPRQ (28%).  
 
  

 
12 For a detailed discussion of hRZ I PeaVXUed µVhRUWageV¶ RU UaWheU Whe SeUceSWiRQ Rf a µVhRUWage¶, Vee Whe ASSeQdi[ 
at the end of the paper. 
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Figure 4. DiffeUeQWiaO SURfiWabiOiW\ aQd VePicRQdXcWRU µVhRUWageV¶ 

 
 
In addition, as shown in Figure 4, there are substantial differences in differential profitability between 
shortage and non-shortage years. From 1980 to 2021, Dominant Semiconductor Capital exceeded the 
average by 46% during shortage years, while during non-shortage years, Dominant Semiconductor 
Capital only barely met the average. Between 1980 and 2009, Dominant Semiconductor Capital 
e[ceeded Whe aYeUage b\ 31% dXUiQg µVhRUWage¶ \eaUV aQd WUaiOed Whe aYeUage b\ -19% during non-
shortage years. The 1980-2009 period is highlighted because, after 2009, there is evidence that the 
differential profitability of Dominant Semiconductor Capital was increasingly the result of a different 
VWUaWeg\, WhaW Rf PeUgeUV aQd acTXiViWiRQV. ThiV WUaQViWiRQ iV e[aPiQed beORZ, iQ Whe VecWiRQ ³CeQWUifXgaO 
fRUceV.´ 
 
The evidence suggests a close relationship exists between the strategic limitation of chip production, 
differential profitability, aQd SeUceSWiRQV Rf a chiS µVhRUWage¶. OQ Whe RQe haQd, iW cRXOd be WhaW a VhRUWage 
is an unintended effecW Rf µRYeU-VhRRWiQg¶ Whe cROOecWiYe UedXcWiRQV iQ chiS SURdXcWiRQ XQdeUWakeQ b\ 
Dominant Semiconductor Capital. On the other hand, the periodic regularity of shortages and their 
correlation with increases in profitability suggest an alternative: that the creation of the perception of 
shortages plays a crucial role in justifying the rise in chip prices from which firms differentially profit. As 
noted above, differential prices tend to generate resistance and reaction because they redistribute 
iQcRPe. FUaPiQg Whe cRQVciRXV UedXcWiRQ iQ iQYeVWPeQW aQd iWV cRQVeTXeQW µVhRUWageV¶ aV aQ iVVXe Rf 
VXSSO\ aQd dePaQd (i.e., RXWVide aQ\ RQe fiUP¶V cRQWURO) RbVcXUeV Whe role of power in this process. 
 
 
5. The 1986 US-Japan Semiconductor Trade Agreement (STA) 
 
Profiting from differential inflation requires a minimum of cooperation, because one firm or group of 
firms can easily undermine the others by lowering prices and expanding market share. One of the most 
significant and well-known historical examples of such cooperation occurred as a result of the US-
Japanese chip war of the 1980s. Recounting this history illustrates qualitatively and concretely one way 
the process of strategic sabotage in the US semiconductor business has unfolded. 
 
While the popular narrative is one of US chip firms valiantly defending US chip production from 
government-backed JaSaQeVe fiUPV, iW ZaV Whe US gRYeUQPeQW WhaW RfWeQ ³aSSeaUed to have been the 
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cause and not just the effect of changes in the competitive conduct of Japanese semiconductor 
SURdXceUV´ (FOaPP 1996, 127). AOWhRXgh Whe OeYeO Rf VWUaWegic cRRSeUaWiRQ Rf fiUPV aQd gRYeUQPeQWV WR 
consolidate control over the production of chips reached a high-water mark in 1986, calls for 
government assistance on behalf of the US semiconductor business began as early as the 1950s (127). 
AV eaUO\ aV 1959, Whe EOecWURQicV IQdXVWUieV AVVRciaWiRQ (EIA) ³SeWiWiRQed Whe Office Rf CiYiO aQd DefeQVe 
MRbiOi]aWiRQ«WR iPSRVe TXRWaV RQ JaSaQeVe WUaQViVWRUV´ (128). The EIA aW WhaW WiPe ZaV VSOiW beWZeeQ 
electronics components producers and consumer electronics producers (129). On one side, 
cRPSRQeQWV SURdXceUV Oike VePicRQdXcWRU fiUPV ³faYRXUed SURWecWiRn against consumer electronics 
imports from Japan²in which the bulk of inexpensive Japanese components entering the US market 
ZaV ePbedded´ (129). On the other, consumer electronics producers were worried about market 
access and were generally more deeply embedded in the Japanese market itself: some marketed 
Japanese products in the US for Japanese partners (Motorola and General Electric), some collected 
royalties from Japanese licensees (RCA), and others had significant ownership stakes in Japanese 
companies or controlled domestic Japanese subsidiaries (129). Thus, in 1968, the EIA ended up 
³WeVWif\iQg RQ bRWh VideV Rf WUade SROic\ iVVXeV´ Oike SURWecWiYe WaUiffV (129). 
 
By the 1980s, trade frictions between the US and Japan were compounded by the fact that, after 
embarking on a large-scale project of technological catch-up, Japanese semiconductor producers had 
surpassed US chipmakers in certain critical areas of production (Flamm 1996, 100). Central to this effort 
was the VLSI project, a series of multi-firP R&D VXbVidieV RUgaQi]ed b\ JaSaQ¶V MiQiVWU\ fRU 
IQWeUQaWiRQaO TUade aQd IQdXVWU\ (MITI) WhaW ³accRXQWed fRU aOPRVW 40 SeUceQW« Rf JaSaQ¶V QaWiRQaO IC 
R&D effRUW iQ Whe OaWe 1970V´ (97-98). Out of the 22 significant results of the VLSI project, the majority 
were improvements in process technology that reduced costs and improved the quality of existing 
technologies (100). Consequently, Japanese chip producers vastly improved chip yield (the number of 
working chips produced in a single silicon wafer), allowing them to make chips at a much lower cost 
than their American competitors, particularly in DRAM, or dynamic random-access memory, 
manufacturing. 
 
The creation of the Semiconductor Industry Association (SIA)²Whe QeZ ³ORbb\iQg aUP´ Rf OaUge US 
semiconductor firms²in 1977 was a direct consequence of the growing awareness by US chip firms of 
the significant gains Japanese producers were making in international markets (Flamm 1996, 138). As 
Irwin notes, the SIA reflected the common interests between otherwise openly antagonistic firms: 
 

Each of these firms competed fiercely with one another on certain dimensions²suing 
each other over alleged patent violations, for example, or even conducting espionage 
against one another²but they could agree on several common policy objectives, such 
as obtaining greater patent protection for chip designs, improving the tax treatment of 
R&D investment, and heightening political awareness of the emerging Japanese 
competition. (Irwin 1996b, 21) 
 

The organization successfully convinced Whe US SeQaWe WR ³RUdeU Whe US IQWeUQaWiRQaO TUade 
Commission (ITC) to launch an informational investigation into the competitive position of the US 
VePicRQdXcWRU iQdXVWU\´ b\ aUgXiQg WhaW Whe JaSaQeVe ZeUe SRiVed WR VWeaO PaUkeW VhaUe fURP US 
producers through illegal trade protections (139). While evidence of illegality was thin, generous political 
donations made by the four largest chip firms during this period no doubt added gravity to the urgency 
Rf WheiU cOaiPV (IUZiQ 1996b, 21). IUZiQ QRWeV WhaW ³disbursements of these PACs [political action 
committees] appear to be related to the trade dispute with Japan: payments totalled $354,318 at the 
peak of the dispute in 1985-86, 40 percent higher than in 1983-84 and 17 percent higher than in 1987-
88 after WUade WeQViRQV had ViPPeUed dRZQ´ (1996b, 22). 
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B\ Whe eQd Rf 1979, dXUiQg a 16K DRAM µVhRUWage¶ iQ Whe US, JaSaQ¶V WhUee OaUgeVW chiS SURdXceUV had 
managed to capture 40 percent of the US chip market (Flamm 1996, 139-140).  The SIA argued that 
the Japanese had achieYed WhiV caSWXUe b\ µdXPSiQg¶ XViQg a WZR-tiered pricing structure: keeping 
SUiceV high iQ Whe JaSaQeVe dRPeVWic PaUkeW aQd e[SRUWiQg chiSV µbeORZ cRVW¶ RU µbeORZ faiU YaOXe¶ WR 
gain market share in foreign markets (141). The evidence for this accusation, Flamm notes, was scarce 
and primarily anecdotal (138). Despite the lack of evidence, US chip producers soon began to complain 
WhaW ³Whe JaSaQeVe ZeUe VeOOiQg beORZ Whe cRVW Rf SURdXcWiRQ iQ both [US aQd JaSaQeVe] PaUkeWV´ 
(Flamm 1996, 142).13 Fearing anti-dumping actions by the US Trade Representative (USTR), Japanese 
producers suspended sales to the US spot market for DRAMs and announced plans to open US 
SURdXcWiRQ faciOiWieV ³iQ a cRPSOePeQWaU\ bid WR UedXce WUade fUicWiRQV´ (143).14 
 
 
Pressuring Japan 
 
Political pressure on Japanese producers to reduce exports to the US and raise prices increased 
steadily through the early 1980s. In 1981, Japanese producers introduced new 64K DRAMS ahead of 
U.S SURdXceUV aQd ³b\ eaUO\ 1982«Whe JaSaQeVe share of the US 64K DRAM market [stood] at about 
70 SeUceQW´ (FOaPP 1996, 148-149). AgaiQ, US SURdXceUV SUeVVed Whe CRPPeUce DeSaUWPeQW ³WR 
iQYeVWigaWe chaUgeV WhaW Whe JaSaQeVe ZeUe VeOOiQg 64K DRAMS beORZ µfaiU YaOXe¶´ (149). IQ UeVSRQVe, 
Washington warned Whe JaSaQeVe gRYeUQPeQW WhaW Whe ³CRPPeUce DeSaUWPeQW PighW begiQ WR µPRQiWRU¶ 
JaSaQeVe iPSRUW SUiceV´ (149). HRZeYeU, aV Whe iQYeVWigaWiRQ ZaV VeW WR begiQ, ³DRAM SUiceV VXddeQO\ 
doubled, Japanese suppliers began rationing US customers, and it was reported that Japanese 
companies were cutting back US exports in order to blunt moves toward trade restrictions on DRAM 
iPSRUWV´ (149). CRPSaQieV cRQfiUPed WR UeSRUWeUV WhaW ³Whe\ ZeUe UedXciQg US e[SRUWV WR aOOeYiaWe WUade 
fUicWiRQ´ aW Whe beheVW Rf Whe JaSaQese (and US) governments (149-150). IQ 1983, aQRWheU µVhRUWage¶ 
appeared within a year after introducing export reductions, and chip prices shot up (151). Ironically, 
following the 1983 price increase, US producers immediately began accusing the Japanese producers 
of collusion and price-fixing, and the US Justice Department opened an antitrust investigation into 
µe[ceVViYeO\ high SUiceV¶ (152). WhiOe Whe caVe eYeQWXaOO\ faded aZa\, Whe Pi[ed aQd cRQWUadicWRU\ 
accusations reportedly left Japanese producers somewhat confused (151). When the 1983-1984 
µVhRUWage¶ VXbVided, cUiWiciVP Rf Whe JaSaQeVe UeWXUQed ZiWh fRUce. AQWidXPSiQg SeWiWiRQV ZeUe fiOed 
against three types of chips, while a private antitrust suit and several complaints of unfair trade practices 
(under the infamous Section 301 of the 1974 trade act) were filed in 1985 (160). All but the antitrust 
case was suspended with the negotiation and signing of the Semiconductor Trade Agreement (STA) in 
September of 1986 (160). 
 
 
TKe µVKRUWage¶ Rf 1987-1990 
 
The 1986 STA established export price controls for several kinds of semiconductors and called for 
extensive monitoring of DRAM and EPROM prices by the Japanese government and a host of other 
products. The agreement stipulated that the Japanese government woXOd ³Wake aSSURSUiaWe acWiRQV 

 
13 One of the most curious charges waV µTXaOiW\ dXPSiQg¶ (Flamm 1996,145). Japanese firms had successfully 
improved their chip manufacturing standards to the point that US chip customers reported defect rates of Japanese 
DRAMV aW ³RQe-half to one-third those experienced with comparable AmericaQ SURdXcWV´ (145). IQVWead Rf deQ\iQg 
Whe WUXWh Rf WheVe UeSRUWV, US chiS SURdXceUV ³chaUged WhaW VaOeV Rf higheU TXaOiW\ JaSaQeVe SURdXcWV aW Whe VaPe 
SUice aV APeUicaQ SURdXcWV UefOecWed a fRUP Rf µdXPSiQg¶´ (145). 

14 A spot market is a more informal market for chips based on short-term contracts and populated by trading firms, 
manufacturing firms, and customers. 
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available under law and regulations in Japan, including ETC [the Export Trade Control ordinance], in 
RUdeU WR SUeYeQW dXPSiQg,´ aQd iPSOePeQWaWiRQ PRYed TXickO\ (FOaPP 1996, 177). MITI VXVSeQded 
new export licences for 256K DRAMs and advised Japanese producers to set export prices at or above 
µfaiU YaOXe¶, Zhich ZaV dicWaWed b\ Whe US CRPPeUce DeSaUWPeQW (177). IW aOVR VeW XS a FRUecaVW 
CRPPiWWee, ³ZhRVe WaVk iW ZaV QRW RQO\ WR SXbOiVh fRUecaVWV bXW aOVR WR heOS iQ µcRUUecWiRQ Rf iPbaOaQceV¶ 
beWZeeQ JaSaQeVe VXSSO\ aQd dePaQd fRU SURdXcWV cRYeUed b\ Whe SUice PRQiWRUiQg fUaPeZRUk´ (177-
178). 
 
AW fiUVW, SURdXceUV fRXQd ³cUeaWiYe PechaQiVPV WR eYade Whe QeZO\ PiQWed MITI cRQWUROV,´ aQd PaQ\ 
firms did not cut back production to the levels encouraged by the Forecast Committee (Flamm 1996, 
179). In particular, TI Japan and NEC, the largest producers Rf 256K DRAMV, ZeUe ³UeOXcWaQW WR fROORZ 
MITI¶V QeZ µgXidaQce¶ RQ SURdXcWiRQ aQd e[SRUW YROXPeV´ (180). HRZeYeU, iW iV SRVVibOe WhaW a WXUQiQg 
SRiQW RccXUUed iQ MaUch 1987, ZheQ PUeVideQW RRQaOd ReagaQ decOaUed WhaW ³SURhibiWiYe (100 SeUceQW) 
tariffs would be iPSRVed RQ $300 PiOOiRQ ZRUWh Rf iPSRUWV fURP JaSaQ« [Whe] OaUgeVW aQd Whe fiUVW 
[XQiOaWeUaO UeWaOiaWRU\ WUade] acWiRQ agaiQVW WhiV US aOO\ iQ Whe SRVWZaU SeUiRd´ (IUZiQ 1996b, 11). AV IUZiQ 
QRWeV, ³Whe VaQcWiRQV ZeUe cUafWed WR hiW Whe e[SRUWV Rf Whe principal Japanese semiconductor 
producers²such as NEC, Toshiba, Hitachi, and Matsushita²but not entail significant consumer 
ORVVeV´ (53). MRUe WhaQ aQ\WhiQg, WheVe PeaVXUeV Pa\ haYe cRPSeOOed JaSaQeVe chiS SURdXceUV WR 
fROORZ Whe µgXideOiQeV¶ VeW b\ MITI.  
 
Eventually, producers began to comply with the pressure. For instance, TI Japan announced it would 
³VOaVh iWV RXWSXW Rf 256K DRAMV b\ 13 SeUceQW WR cRPSO\ ZiWh MITI¶V ZiVheV,´ aQd NEC aQQRXQced iW 
would cut production by 40 percent (183-4). By the spriQg Rf 1987, ³bRWh Whe SURdXcWiRQ aQd e[SRUW Rf 
DRAMV b\ JaSaQeVe cRPSaQieV had beeQ SOaced XQdeU faiUO\ WighW MITI cRQWUROV,´ aQd SUiceV begaQ WR 
UiVe ZRUOdZide (185). AV FOaPP QRWeV, ³aQQXaO UaWeV Rf chaQge iQ SUice hiW aOO-time historical highs in 
1987 aQd 1988, afWeU Whe STA ZeQW iQWR effecW,´ aQd iQ a bXViQeVV defiQed b\ cRQVWaQW faOOiQg SUiceV, 
positive changes were recorded for the first time for memory chips in 1988 (237). Flamm estimates that 
Whe ³µgXidaQce¶ VXSSOied WR SURdXceUV iQ UeVWUaiQiQg iQYestment levels continued at least through early 
1988, aQd WheUefRUe SURbabO\ affecWed VXSSO\ WhURXgh aW OeaVW 1989´ (272). 
 
B\ eaUO\ 1988, UiViQg SUiceV bURXghW cRPSOaiQWV b\ chiS XVeUV, aV ZeOO aV feaUV Rf aQRWheU µVhRUWage¶ ± 
one that was beginning to be perceived in both the US and Europe (Flamm 1996, 192). Even as prices 
cRQWiQXed WR cOiPb, hRZeYeU, ³MITI¶V cRQWURO fUaPeZRUk ZaV e[WeQded iQWR QeZ aUeaV´ (192). FRU iWV 
SaUW, ³Whe iQcUeaViQg VigQV Rf VhRUWage VaWiVfied Whe APeUicaQ gRYeUQPeQW WhaW MITI had acted forcefully 
WR iQcUeaVe chiS SUiceV iQ ZRUOdZide PaUkeWV´ (193). HRZeYeU, WR cRXQWeU SXbOic SUeVVXUe fURP Whe chiS 
XVeUV, ZhR ZeUe cRPSOaiQiQg abRXW Whe high SUiceV, Whe US agaiQ ³VZiWched iWV SXbOic SRVWXUe WR RQe Rf 
encouraging MITI not to restrict chiS SURdXcWiRQ´ (193). IQ WUXWh, hRZeYeU, Whe gRYeUQPeQW ZaV ³OeVV 
WhaQ XQeTXiYRcaO«RfficiaOV ZeUe QRW eageU WR Vee JaSaQeVe fiUPV iQcUeaViQg WheiU chiS caSaciW\ WR PeeW 
Whe ORRPiQg VhRUWage, SUefeUUiQg WR Vee APeUicaQ cRPSaQieV µUe-eQWeU¶ Whe DRAM PaUkeW´ (194). FaU 
fURP acWiQg WR UePRYe OiPiWV, ³APeUicaQ WUade QegRWiaWRUV cRQWiQXed WR SUeVV MITI WR OiPiW iQYeVWPeQWV 
b\ JaSaQeVe fiUPV iQ QeZ caSaciW\ ZeOO iQWR 1988´ (195).  
 
DXe WR iQcUeaViQg cRPSOaiQWV b\ JaSaQeVe chiS XVeUV, ³MITI becaPe cRQVideUabO\ Pore reluctant to 
VSeOO RXW Whe SUeciVe QaWXUe Rf iWV acWiRQV iQ SXbOic´ aQd begaQ WR adYRcaWe fRU fiUPV WR ³e[WUicaWe 
WhePVeOYeV fURP Whe iQcOiQaWiRQ WRZaUd e[ceVViYe cRPSeWiWiRQ´ UaWheU WhaQ UeO\iQg RQ Whe gXidaQce Rf 
MITI (Flamm 1996, 184-185). The idea WhaW iW ZaV ³iQdiVSeQVabOe fRU PaQXfacWXUeUV WR Pake WheiU RZQ 
effRUWV«WR eVWabOiVh SUiceV iQ accRUdaQce ZiWh Whe baOaQce Rf VXSSO\ aQd dePaQd´ ZaV iQcUeaViQgO\ 
SURPRWed bRWh b\ SUiYaWe fiUPV aQd Whe gRYeUQPeQW (186). FRU iQVWaQce, RQe 1987 MITI UeSRUW ³called 
fRU a cRQVideUabOe aPRXQW Rf cRRUdiQaWiRQ aPRQg UiYaO fiUPV iQ Whe VePicRQdXcWRU iQdXVWU\´ aQd 
³VSecificaOO\ caOOed RQ VePicRQdXcWRU SURdXceUV WR cRRSeUaWe iQ SOaQQiQg iQYeVWPeQWV aQd iQ PaWchiQg 
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SURdXcWiRQ WR fRUecaVW OeYeOV Rf VXSSO\ aQd dePaQd´ (187). In effect, both government and businesses 
agUeed WR µSUiYaWi]e¶ Whe SUice aQd SURdXcWiRQ cRQWUROV iPSOePeQWed WhURXgh Whe fUaPeZRUk Rf Whe STA. 
 
 
TKe XQcaQQ\ accXUac\ Rf SURdXcWLRQ µfRUecaVWV¶ 
 
PeUhaSV Whe PRVW RbYiRXV eYideQce WhaW MITI¶V SURdXcWiRQ forecasts acted as semi-compulsory 
guidelines was their remarkable accuracy during the 1987-1989 µVhRUWage¶ \eaUV (FOaPP 1996, 201). 
FRU iQVWaQce, beWZeeQ Whe VecRQd aQd fRXUWh TXaUWeU Rf 1987, ³fRUecaVWV iVVXed fRU 256K, aQd 1M DRAM 
production levels three aQd Vi[ PRQWhV RXW W\SicaOO\ feOO ZiWhiQ 10 SeUceQW Rf acWXaO RXWSXW´ (197). ThiV 
OeYeO Rf accXUac\ cRQWiQXed eYeQ afWeU ³Whe iQYiVibOe haQd, UaWheU WhaQ Whe gRYeUQPeQW¶V, RVWeQVibO\ UXOed 
Whe PaUkeW,´ aWWeVWiQg WR Whe VXcceVV Rf Whe SUiYaWi]aWiRQ Rf SUice controls (197). Some analysts argued 
that the shortages were due to other factors than the purposeful restriction of production toward the aim 
Rf SUice iQcUeaVeV (197). OQe SURPiQeQW aUgXPeQW ZaV WhaW ³XQe[SecWed \ieOd SURbOePV ZeUe a PajRU 
factor in the VhRUWage WheQ deYeORSiQg [iQ 1988]´ (197). HRZeYeU, FOaPP SRiQWV RXW WhaW ³if VXch \ieOd 
SURbOePV, iQ Whe aggUegaWe, SOa\ed a VigQificaQW UROe iQ cUeaWiQg VhRUWageV«iW iV haUd WR Vee hRZ Whe\ 
could have been unexpected, given the accuracy of the MITI forecaVWV´ (200). ³A cRQWiQXRXV hiVWRU\ Rf 
coming within 10 percent of three-and six-PRQWh SURdXcWiRQ fRUecaVWV,´ he UeaVRQV, ³iQ a SURdXcW 
requiring over two months of processing on the production line, suggests that unanticipated yield 
problems could not have beeQ a PajRU iVVXe´ (200). 
 
 
The entrance of Samsung and the second STA 
 
The µVhRUWage¶ aOVR SURdXced ceQWUifXgaO fRUceV: SUiQciSaOO\, iW aOORZed ePeUgiQg SRXWh KRUeaQ chiS 
SURdXceU SaPVXQg, ZhR ZaV ³QRW VXbjecW WR Whe SROiWicaO aQd OegaO SUeVVXUeV faced by Japanese chip-
PakeUV,´ WR XQdeUcXW DRAM SUiceV aQd YaVWO\ e[SaQd WheiU PaUkeW VhaUe. B\ Whe WiPe Whe VhRUWage 
aWPRVSheUe had diVViSaWed, SaPVXQg had becRPe ³Whe OaUgeVW SURdXceU Rf 1M DRAMV iQ Whe ZRUOd´ 
(FOaPP 1996, 222). OQ Whe RWheU haQd, SaPVXQg¶V successful expansion incurred the ire of its 
cRPSeWiWRUV, aQd iQ 1990 MicURQ TechQRORgieV (RQe Rf WZR UePaiQiQg US DRAM SURdXceUV) ³UaiVed Whe 
SRVVibiOiW\ Rf a dXPSiQg VXiW agaiQVW KRUeaQ YeQdRUV´ (226).  Like Whe JaSaQeVe, SaPVXQg TXickO\ 
obliged and cut DRAM SURdXcWiRQ b\ 20% (226). IQ addiWiRQ, ³dXPSiQg caVeV agaiQVW KRUeaQ e[SRUWV 
Rf DRAMV ZeUe fiOed iQ Whe EXURSeaQ CRPPXQiW\ (EC) iQ 1991 aQd iQ Whe US iQ 1992´ (224). ³Faced 
ZiWh VWiff aQWidXPSiQg dXWieV,´ ZUiWeV IUZiQ, ³Whe KRUeaQ iQdXVWU\ aQd gRYeUQPent proposed in January 
1993 a biOaWeUaO VePicRQdXcWRU WUade agUeePeQW faVhiRQed RQ Whe eaUOieU RQe ZiWh JaSaQ,´ iQ Zhich ³Whe 
KRUeaQ iQdXVWU\ SURPiVed WR PRQiWRU SUiceV Rf e[SRUW VaOeV WR Whe UQiWed SWaWeV´ aQd eQVXUe 
³dePRQVWUabOe aQd PeaVXUabOe UeVXOWV in terms of increasing sales in Korea of US semiconductors and 
VePicRQdXcWRU eTXiSPeQW´ (IUZiQ 1996b, 60).  
 
In June 1991, a second STA was signed, replacing the one set to expire the following month (Flamm 
1996, 223). ThiV agUeePeQW UePRYed Whe µfaiU PaUkeW YaOXe¶ SUiciQg fORRUV, iQWURdXced a faVW-track 
antidumping procedure, and retained the extensive price monitoring system. Flamm argues that 
SUacWicaOO\ VSeakiQg, OiWWOe chaQged (224). MITI cRQWiQXed WR cROOecW iQdXVWU\ daWa aQd SXbOiVh µfRUecaVWV,¶ 
aQd ³WhXV a YaUieW\ Rf ZeOO-established mechanisms designed to constrain pricing in world 
VePicRQdXcWRU PaUkeWV cRQWiQXed iQ WheiU RUigiQaO RU UeYiVed fRUP´ (224). 
 
What can be concluded from these events? First, the events of the 1980s show that the notion of 
µVhRUWageV¶ iV XQe[SOaiQabOe ZiWhRXW UefeUeQce WR Whe bURadeU power dynamics of the sector. Competition 
from Japanese producers was countered by coordinated political pressure to reduce competition and 
restrain production (Flamm 1996, 206). While coerced initially, Japanese firms quickly understood that 
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they had as much to gain from higher margins as US producers. As one Japanese executive put it: 
³ViQce Whe SePicRQdXcWRU agUeePeQW, Ze [JaSaQeVe DRAM PakeUV] haYe PRYed fURP cRPSeWiQg fRU 
market share tR PaUkeW VhaUiQg´ (TXRWed iQ FOaPP 1996, 215). The SURfiWV fURP diffeUeQWiaO iQfOaWiRQ 
could only have been achieved through a coordinated effort to curtail production. 
 
Second, the emergence of the SIA and the success of its lobbying efforts marks the emergence of a 
ORRVe µdiVWUibXWiRQaO cRaOiWiRQ¶ (WR XVe MaQcXU OOVRQ¶V WeUP) Rf VePicRQdXcWRU fiUPV aQd gRYeUQPeQW 
organs that coordinated the limitation of production to increase chip prices. If the correlation between 
µVhRUWageV¶ aQd Whe diffeUeQWiaO SURfiWability of Dominant Semiconductor Capital is any indication, the 
development of this coalition was far more critical than any initial profits gained from the DRAM 
µVhRUWage¶ Rf 1987-1990. IUZiQ QRWeV, ³RQO\ WZR US merchant firms (TI and Micron) remained in the 
DRAM market to benefit from the antidumping actions. DRAM sales reportedly accounted for as much 
aV 60 SeUceQW Rf TI¶s SURfiWV iQ 1988, aQd MicURQ¶V VaOeV URVe b\ a facWRU Rf Vi[ beWZeeQ 1986 aQd 1988´ 
(1996b, 11-12). On the whole, the creation of this ongoing government-business coalition was much 
PRUe YaOXabOe WhaQ aQ\ iQiWiaO PRQeWaU\ gaiQV Rf WheVe WZR fiUPV. AV IUZiQ aUgXeV, ³VXch a VecWRUaO 
agreement [as the STA] is attractive from the perspective of virtually any import-competing industry 
because iW YiUWXaOO\ gXaUaQWeeV Whe iQVWiWXWiRQaOi]aWiRQ Rf WUade SROic\ fRU WhaW iQdXVWU\´ (11). MRUeRYeU, 
³RQce Whe agUeePeQW ZaV iQ SOace, iW UeTXiUed PRQiWRUiQg aQd aW VRPe SRiQW, UeQeZaO, RU UeQegRWiaWiRQ« 
[providing] a natural rationale for ongoing contacts between the industry and the government, providing 
the industry with easy access to key policymakers and allowing close industry-government ties to 
deYeORS´ (12).  
 
Third, compounding the cooperation of governments and sanctioned by them is the open exchange of 
SUice aQd SURdXcWiRQ iQfRUPaWiRQ, fRU e[aPSOe, WhURXgh Whe µdePaQd fRUecaVWV¶ SXbOiVhed SeUiRdicaOO\ b\ 
MITI and by organizations like the SIA. Publishing these forecasts allows producers to adjust new 
caSaciW\ iQYeVWPeQWV WR aYRid XQSURfiWabOe µRYeUSURdXcWiRQ¶ ZiWhRXW RfficiaOO\ bUeakiQg Whe OaZ. IQ 
addition, these structures of dominant power tend to recede into the background of the public 
consciousness as the political contention engendered initially by the creation of such a coalition is 
replaced by the matter-of-facW deVigQaWiRQ Rf Whe VePicRQdXcWRU bXViQeVV aV a µVWUaWegicaOO\ iPSRUWaQW¶ 
industry.15 

 
 
6. Centrifugal forces 
 
In their 2002 book, The Global Political Economy of Israel, Nitzan and Bichler track the global shift from 
deSWh WR bUeadWh VWaUWiQg iQ Whe OaWe 1980V (294). ThiV WUaQViWiRQ, Whe\ aUgXe, UeVWed RQ WhUee ³bUeadWh-
UeOaWed SROeV´: capital decontrols²referring to the increasing opening up of national markets to foreign 
investment and ownership, particularly under free trade agreements like NAFTA and the EU²
privatization, aQd e[SaQViRQ iQWR µePeUgLQg PaUNeWV¶ (295). While each of these certainly affected the 
shift to breadth within the semiconductor business, here I focus on a fourth set of factors²the 
centrifugal forces within the semiconductor manufacturing business²and their relation to Dominant 
SePicRQdXcWRU CaSiWaO¶V VhifW WR a bUeadWh VWUaWeg\ iQ Whe Pid-1990s. I argue that centrifugal forces at 
work in the US semiconductor business led to a steady acceleration in the growth of new firms between 
approximately 1985-2005. This growth first destabilized the differential power of dominant 
semiconductor firms, leading to increased uncertainty about their relative power. Subsequently, the 
rapid growth of new firms became the basis for a new breadth period, as large firms accelerated the 

 
15 FRU a diVcXVViRQ Rf ZheWheU RU QRW Whe VePicRQdXcWRU bXViQeVV iV µVWUaWegic¶, Vee FOaPP 1996, Ch. 7. 
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pace of corporate amalgamation, stabilizing their relative power and vastly increasing their differential 
earnings in the process.  
 
As mentioned above, mergers and acquisitions are reliable forms of differential accumulation. As Nitzan 
aQd BichOeU QRWe, PeUgeU aQd acTXiViWiRQ acWiYiW\ ³kiOO[V] WhUee biUdV ZiWh RQe VWRQe: iW diUecWO\ iQcUeaVeV 
differential breadth [organization size]; it indirectly helps to protect and possibly boost differential depth 
(UeOaWiYe SUiciQg SRZeU); aQd iW UedXceV diffeUeQWiaO UiVk´ (2009, 330). IQ addiWiRQ, Whe integrative nature 
of information technology²reliant upon interoperability, the growth of networks, and its capacity to link 
social activity across geographic space instantaneously²lends itself to mergers and acquisitions 
(NiW]aQ aQd BichOeU 2002, 294). DXe WR WhiV iQWegUaWiYe WeQdeQc\, Whe e[SaQViRQ Rf Whe µQeWZRUk¶ 
cRQVWaQWO\ iQWURdXceV ³QeZ SOa\eUV, QeZ fRUceV, aQd QeZ UXOeV,´ Zhich ³if OefW XQaWWeQded, WeQd WR 
deVWabiOi]e eVWabOiVhed SRZeU aQd XQdeUPiQe SURfiW´ (294). NiW]aQ aQd BichOeU aUgXe WhaW ³Whe PRVW 
common way of containing these centrifugal forces is through the centripetal, counter-force of corporate 
amalgamation´ (294-295). Thus, a breadth strategy will be more critical in a rapidly changing and 
expanding business landscape than in one which is more predictable, growing slower, and less 
dynamic. If this is the case, one would expect the semiconductor business to be an early adopter of a 
breadth strategy of mergers and acquisitions. However, it was not until the mid-1990s that acquisition 
spending rose to close to the corporate average (see Figure 5 and Figure 8). Why did it take so long 
for the semiconductor business to adopt such a strategy? 
 
One possible reason is that there were simply too few firms to take over. Before 1982, less than 20 
semiconductor manufacturing firms were listed in the Compustat North America database. High start-
up costs and a small, mostly government market also meant that mergers and acquisitions, when they 
did happen, were minor in relation to other expenditures. In addition, non-US-based chip producers 
tended to be large, vertically integrated consumer electronic firms and government-backed µQaWiRQaO 
chaPSiRQV¶ ± meaning they were too large, legally protected or both. These firms were neither available 
QRU YXOQeUabOe WR acTXiViWiRQ XQWiO Whe 2000V, ZheQ QaWiRQaO ecRQRPieV µgORbaOi]ed¶, caSiWaO cRQWUROV 
were deregulated, and many large coQgORPeUaWeV µVSXQ Rff¶ WheiU VePicRQdXcWRU RSeUaWiRQV iQWR 
separate businesses (McClean 2011, 2-3).  
 
However, despite the initial high concentration of firms, as computing grew in importance to the industry 
as a whole, and as semiconductor firms continued to experience the appearance of periodic shortages, 
important centrifugal forces generated more and more new firms. For one, the frequent appearance of 
shortages, along with higher prices, presented opportunities for new competitors to enter and gain 
market share by undercutting the other large firms (e.g., the case of Samsung). 
 
Second, high prices and concentrated power are strong incentives for institutional chip customers to 
encourage greater fragmentation in the sector, and enterprising computing firms like Apple often 
actively seek to undermine the power of large chip producers like Intel. For instance, in 1987, Apple 
worked with firms VLSI and Acorn to create a jointly owned, independent company to design the chip 
for its Newton personal digital assistant (Nenni and McLellan, 2013, 35). While the Newton was not a 
commercially successful product, the joint venture, ARM, became one of the largest suppliers of 
semiconductor IP and the standard microprocessor architecture in mobile phones (170-171). 
 
Third, the speeds at which semiconductor technology, and information technology in general, were 
developing, presented new opportunities for leading-edge or highly specialized producers to capture 
market share as new industrial uses emerged. For instance, as computing power increased and 
became cheaper and smaller, the range of services to which computation could be put grew. Despite 
these opportunities, large firms like Texas Instruments and Intel, which in the 1980s controlled every 
aspect of the chip-making process from design and manufacturing to packaging and testing, tended to 
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fRcXV RQ PaVV SURdXcWiRQ Rf RQO\ Whe PRVW SURfiWabOe SURdXcWV. The gURZiQg gaS beWZeeQ WheVe fiUPV¶ 
product lines and the diversity of industrial needs opened up opportunities for smaller companies to 
specialize in these riskier and less profitable markets. A result of this increasing diversity of custom 
chiSV ZaV Whe ePeUgeQce Rf µfabOeVV¶ VePicRQdXcWRU fiUPV, ZhR deVigQ bXW dR QRW PaQXfacWXUe WheiU 
chips. The growth of fabless firms, which initially operated by renting excess capacity from existing 
PaQXfacWXUeUV, RQO\ acceOeUaWed ZiWh Whe iQWURdXcWiRQ Rf cRQWUacW PaQXfacWXUeUV caOOed µfRXQdUieV¶. 
Semiconductor foundries do not design their chips but devote their operations to producing chips 
designed by others. The most important of these is the Taiwan Semiconductor Manufacturing Company 
(TSMC), founded as a joint venture between the Taiwanese government and Dutch electronics 
manufacturer Philips²another example of a chip user acting as a centrifugal force²and other private 
iQYeVWRUV (NeQQi aQd McLeOOaQ 2013, 76). TSMC haV becRPe RQe Rf Whe VePicRQdXcWRU bXViQeVV¶V 
largest and most powerful firms (83). 
 
In short, many strong centrifugal forces threaten to destabilize the differential power of dominant 
semiconductor firms.16 The following analysis argues that the acceleration of these forces in the 1990s 
destabilized the power of Dominant Semiconductor Capital, giving rise to the need for a corresponding 
strategy of corporate containment through mergers and acquisitions. Here, again, the rapid pace of 
technological change presented a problem, rather than an aid to the differential accumulation of 
dominant firms, and the solution was to subjugate technical change by buying up²rather than 
competing with²new firms. 
 
The following analysis uses the growth of new firms as a quantitative proxy for these centrifugal forces, 
in order to show their two-fold impact. First, the rise in new firms through the mid-1990s and early 2000s 
undermined certainty about the relative power of Dominant Semiconductor Capital, quantitatively 
expressed as greater volatility in capitalization. Second, the new firm growth created a pool of new 
targets for acquisition, and an external breadth wave of mergers and acquisitions began around the 
same WiPe. AW fiUVW, Whe Sace Rf QeZ fiUPV¶ ePeUgeQce UaQ ahead Rf dRPiQaQW fiUPV¶ PeUgeUV aQd 
acquisitions activity. By the 2010s, the trend reversed, and the increasing pace and size of M&A activity 
significantly reduced the overall number of firms. The result was a massive increase in the differential 
earnings of Dominant Semiconductor Capital and a reduction in the volatility of Dominant 
SePicRQdXcWRU CaSiWaO¶V caSiWaOi]aWiRQ.  
 
  

 
16 These forces also ZRUked iQ SaUaOOeO aQd cRPbiQaWiRQ. FRU iQVWaQce, ASSOe cRQWUacWed eSiOicRQ, Whe fiUVW ³fabOeVV 
ASIC´ fiUP, WR VXSSO\ Whe V\VWeP chiS fRU Whe RUigiQaO iPRd (41). 
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Figure 5. Annual volume of acquisitions by monetary value, semiconductor manufacturing 

 
FigXUe 5 iOOXVWUaWeV hRZ dUaPaWic WhiV µbUeadWh¶ ZaYe ZaV. AcTXiViWiRQV ZeUe QegOigibOe dXUiQg Whe 1970V 
and 1980s but, starting in the mid-1990s, rose to several billion dollars a year. Though M&A activity 
slowed somewhat in the aftermath of the dot-com bust and again during the financial crisis of 2008-09, 
the sector has followed a path of more or less exponential growth in mergers and acquisitions activity. 
 
 
µIQdXVWULaO¶ gURZWK aQd XQceUWaLQW\ 
 
The rise of new firms is, in effect, green-field investment ± by increasing the size of the overall earnings 
pie, it undermines the differential control over production held by Dominant Semiconductor Capital. This 
can be shown quantitatively in multiple ways.  
 
Figure 6. SecWRU Vi]e aQd DRPiQaQW SePicRQdXcWRU CaSiWaO¶V VhaUe Rf Whe UeYeQXe 
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Figure 6 shows the sector size, measured as the number of semiconductor manufacturing firms listed 
in the Compustat database and the share of total revenue for the sector held by Dominant 
Semiconductor Capital. As the number of firms increases, the percentage of total sales captured by 
Dominant Semiconductor Capital shrinks. The tight negative correlation between the two series (-.97, 
QRWe Whe iQYeUWed UighW VcaOe) VXggeVWV WhaW Whe VecWRU¶V RYeUaOO gURZWh XQdeUPiQed Whe VhaUe Rf UeYeQXe 
of Dominant Semiconductor Capital, threatening their relative power. It also illustrates the danger for 
dRPiQaQW caSiWaO Rf µWRR PXch¶ gUeeQ-field investment. As total production expands, Dominant 
Semiconductor Capital must grow faster than the average to maintain the same revenue share. 
However, if the ability to retain a differential profit margin is reliant on tightly restraining the expansion 
Rf SURdXcWiRQ, aQ\ iQcUeaVe iQ SURdXcWiRQ WR keeS XS ZiWh Whe VecWRU¶V gURZWh ZiOO WeQd WR ZRUk agaiQVW 
this strategy. 
 
Figure 7. Sector size and capitalization volatility, Dominant Semiconductor Capital 

 
 
Figure 7 confirms the destabilizing effect of new firm growth on the power of Dominant Semiconductor 
Capital using another way of measuring power: capitalization. According to capital as power theory, 
caSiWaOi]aWiRQ UeSUeVeQWV a V\PbROic eVWiPaWiRQ Rf a fiUP¶V abiOiW\ WR geQeUaWe UiVk-adjusted earnings in 
the future. Capitalization is forward-looking and, in principle, a universal process. Nitzan and Bichler 
ZUiWe: ³if iW geQeUaWeV eaUQiQg e[SecWaWiRQV, iW PXVW haYe a SUice, aQd Whe aOgRUiWhP WhaW giYeV fXWXUe 
eaUQiQgV a SUice iV caSiWaOi]aWiRQ´ (NiW]aQ aQd BichOeU 2009, 158). BecaXVe Whe fXWXUe iV iQheUeQWO\ 
uncertain, and since capitalization is a future-orieQWed SURceVV, Whe YROaWiOiW\ Rf a fiUP¶V caSiWaOi]aWiRQ caQ 
be XQdeUVWRRd aV a TXaQWiWaWiYe SUR[\ fRU PeaVXUiQg caSiWaOiVWV¶ OeYeO Rf ceUWaiQW\ RU XQceUWaiQW\ abRXW 
their estimations of the future. In short, all else remaining the same, the less certain capitalists are of 
WhRVe fXWXUe e[SecWaWiRQV, Whe PRUe chaQge RU YROaWiOiW\ RQe PighW Vee iQ a fiUP¶V caSiWaOi]aWiRQ. 
 
Figure 7 shows the relationship between the size of the sector, measured as the total number of listed 
firms in the Compustat database, aQd Whe YROaWiOiW\ Rf DRPiQaQW SePicRQdXcWRU CaSiWaO¶V caSiWaOi]aWiRQ. 
Volatility here is calculated as the coefficient of variation of the rate of change in the average market 
value of Dominant Semiconductor Capital.17 The correlation between new firm growth and the volatility 

 
17 The coefficient of variation is measured as the standard deviation from the VaPSOe¶V PeaQ. 
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Rf DRPiQaQW SePicRQdXcWRU CaSiWaO¶V caSiWaOi]aWiRQ beWZeeQ 1995-2021 (.90) suggests that as the 
sector expanded through the 1990s, the power of Dominant Semiconductor Capital became more 
uncertain. This pattern makes intuitive sense, as the growth of the number of firms is simply the growth 
in the number of potential challengers or competitors. With each new firm, the future power of current 
dominant firms is potentially diminished by an unknown degree. Therefore, a larger field of play is 
inherently more dynamic and riskier. The rise in volatility suggests that growth in the sector outpaced 
dRPiQaQW fiUPV¶ abiOiW\ WR bX\ XS cRPSeWiWRUV, iQcUeaViQg XQceUWaiQW\ aURXQd DRPiQaQW SePicRQdXcWRU 
CaSiWaO¶V diffeUeQWiaO SRZeU. B\ 2010, Whe WUeQd had reversed: as the number of firms in the sector 
decUeaVed aQd M&A acWiYiW\ Vk\URckeWed, DRPiQaQW SePicRQdXcWRU CaSiWaO¶V caSiWaOi]aWiRQ (Uead: 
estimated relative future earning capacity) became less volatile. 
 
 
Differential buy-to-build 
 
Figure 8 compares the differential buy-to-build ratio and differential profitability of Dominant 
Semiconductor Capital. Differential buy-to-build represents the emphasis of dominant semiconductor 
firms on investment in M&A over the expansion of productive capacity, relative to a benchmark.18 
Differential profitability is measured here as a ratio of the average net income of Dominant 
Semiconductor Capital to the average net income of a Compustat 500 firm.  
 
Figure 8. Differential buy-to-build and differential profitability, Dominant Semiconductor Capital 

 
 
Overall, there is a strong correlation between differential buy-to-build and differential profitability within 
Dominant Semiconductor Capital, particularly during 2010-2021 (.80). Up until the mid-1990s, both 
differential buy-to-build and differential profitability remained fairly level, possibly because of the lack of 
takeover targets in the semiconductor business. Starting from the end of the 1990s, differential buy-to-
build rose steadily, while differential profitability initially rose, then moved sideways/fell through the 
2000s. After 2010, both differential profitability and differential buy-to-build rose sharply, suggesting that 

 
18 FRU PRUe RQ Whe µbX\-to-bXiOd¶ iQdicaWRU, Vee Whe ASSeQdi[ aW Whe eQd Rf Whe SaSeU. 
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the rapid gains of Dominant Semiconductor Capital during this period were caused at least in part by 
their differential pace of acquisitions. 
 
If the creation of new ideas represents one pole of technological change within the semiconductor 
business, then the physical manufacture of the products of those ideas represents the other. On the 
one hand, the rapid pace of change in semiconductor development, combined with the periodic 
differential decumulation of Dominant Semiconductor Capital, suggests a certain degree of failure to 
profitably limit the creation and diffusion of new ideas. On the other hand, the regular appearance of 
µVhRUWageV¶ VXggeVWV WhaW dRPiQaQW VePicRQdXcWRU fiUPV haYe SUiPaUiO\ UeOied RQ Whe VWUaWegic OiPiWaWiRQ 
of the physical manufacture of chips for differential accumulation. The evidence in this section indicates 
that this strategy may have shifted as new design, IP, and other fabless firms emerged as targets for 
mergers and acquisitions. It also confirms the capital as power thesis that, under certain conditions, 
M&A activity is a reliable way to accumulate differentially. 
 
 
A return to depth? 
 
The current trade conflict with China in some ways parallels the conflict with Japan in the 1980s, not 
least because the semiconductor business appears to be implicated at the highest levels. While it is still 
a feZ µSURdXcWiRQ QRdeV¶ behiQd US aQd TaiZaQeVe VePicRQdXcWRU fiUPV, the Chinese ruling elite is 
pouring resources into achieving technological parity, if not supremacy, with the other technological 
superpowers (Capri 2020, 30). China is already the largest purchaser of semiconductors globally, and 
its technology sector is highly integrated with foreign capital (23). The combination of policies designed 
WR eQcRXUage fRUeigQ iQYeVWPeQW aQd Whe deViUe WR gaiQ acceVV WR ChiQa¶V UaSidO\ gURZiQg technology 
sectors have fueled a steady migration of semiconductor business into the country (Chu 2013, 188). A 
2020 HiQUich FRXQdaWiRQ UeSRUW OiVWV 22 VePicRQdXcWRU fiUPV¶ jRiQW YeQWXUeV ZiWh ChiQa beWZeeQ 2014 
aQd 2018, ZhiOe ³iQ ChiQa¶V cRPSXWeU VecWRr, foreign-invested enterprises accounted for 59 percent of 
iQdXVWU\ aVVeWV aQd 57 SeUceQW Rf iQdXVWU\ SURfiWV iQ Whe PaQXfacWXUe Rf cRPSXWeUV´ iQ 2013 (CaSUi 2020, 
34). 
 
AW Whe VaPe WiPe, Whe XQOeaVhiQg Rf iQdXVWU\ XQdeU ChiQa¶V iQdXVWUiaOi]aWiRQ SROic\ has also sparked 
feaUV Rf µRYeUSURdXcWiRQ¶. FRU iQVWaQce, CaSUi eVWiPaWeV WhaW ³Whe SRVVibiOiW\ Rf aQ RYeU-supply of NAND 
aQd DRAM chiSV ZRXOd VeeP OikeO\, aW VRPe SRiQW, Zhich ZRXOd dUiYe dRZQ gORbaO PaUkeW SUiceV´ (2020, 
29). In other words, China appears to be pursuing a similar strategy as Japan did in the 1980s ± a 
strategy of green-field investment that some worry will undermine the differential profitability of other 
fiUPV. AV CaSUi QRWeV, ³QRQe Rf WhiV bRdeV ZeOO fRU Whe ZRUOd¶V e[iVWiQg SOa\eUV´ (29).  
 
It is possible that the trade war is making it increasingly difficult to continue the integration of Chinese 
firms into an increasingly global Dominant Semiconductor Capital. Starting in 2016, the Committee on 
Foreign Investment in the US (CFIUS) began closely scrutinizing M&A activity between the US and 
China and shut down several high-profile cases (46-48). Most notably, former President Donald Trump 
blocked a $117 billion acquisition of semiconductor manufacturing firm Qualcomm by (at the time) 
Singapore-based Broadcom ± a deal which would have been one of the largest in history. Does this 
point to an end to the breadth wave of the 2010s? Since 2020, the world has been gripped by a global 
chiS µVhRUWage¶; iQ WXUQ, chiSPakeUV haYe bRRked UecRUd SURfiWs. Whatever the future holds for the US 
and China, Dominant Semiconductor Capital will likely continue to play a starring role. 
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7. Conclusion 
 
Semiconductor technology and semiconductor firms do not exist in a vacuum ± they are enmeshed in 
complex ways with social forces outside the control of any dominant group. The interests of the 
semiconductor business cannot wholly escape the influence of government and military agencies, 
computer and consumer electronics producers, or the tastes and fashions of computing culture at large. 
Neither are these institutions, individuals and dynamics easily separable from the sphere of 
VePicRQdXcWRU µbXViQeVV¶ iQWeUeVWV. FURP a caSiWaO aV SRZeU SeUVSecWiYe, Whe VWRck SUice Rf SXbOicO\ 
traded semiconductor firms capitalizes the power of global intellectual property rights, Chinese 
government policy, innovations in the computing industry, worker migration and everything else that 
may bear on the future profitability of the company. Each of these is, in turn, shaped by the logic of 
differential accumulation. 
 
ThaW Vaid, iW iV ZRUWh UeWXUQiQg WR LeZiV MXPfRUd¶V ZaUQiQg abRXW eTXaWiQg aOO WechQRORgicaO 
advancement with the development of human potential and well-being. His warning was this:  
 

While any new technical device may increase the range of human freedom, it does so 
only if the human beneficiaries are at liberty to accept it, modify it, or reject it: to use it 
where and when and how it suits their own purposes, in quantities that conform to those 
purposes. (Mumford 1971, 185).  

 
It is not difficult to find examples of how computing technology has failed us in these respects. To name 
a few: the military use of semiconductors in ever more sophisticated and lethal weapons systems has 
undoubtedly made the world a more dangerous place; cheap computing power has led to the rise of 
socially and ecologically destructive practices like digital addiction and cryptocurrency mining; while the 
ownership of mobile phones²devices designed for the widespread and invasive surveillance of 
populations²is now a precondition for obtaining even the most basic social necessities of life. In this 
cRQWe[W, iQ Whe ZRUdV Rf MXPfRUd, Whe SUeVVXUe WR ³fRUegR aOO PRdeV Rf acWiYiW\ e[ceSW WhRVe WhaW caOO fRU 
Whe XQUePiWWiQg XVe Rf Whe µPachiQe¶ RU iWV SURdXcWV¶´ iV SeUhaSV iWVeOf a fRUP Rf social sabotage (329). 
Thus, the conclusion of this paper is not that technological progress, as it stands today, might simply 
be accelerated by removing the profit motive from industrial organization. The solution to restraining 
business sabotage is not to allow the full expansionary dynamics of technological change to run 
independently of human and ecological needs, but to assert greater democratic control over the 
direction of technical change, including restraining technological advancement where it threatens our 
collective wellbeing. 
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Appendix: data and methods 
 
In examining quantitative evidence regarding the semiconductor business, I draw on several concepts 
and procedures developed in the capital as power literature and add a couple of my own. My main 
source of empirical evidence is financial data relating to profit and investment by semiconductor firms. 
My sources are the Compustat Capital IQ financial database, accessed through Wharton Research 
Data Services (WRDS), and the financial database Mergent Online. Data are processed using the 
statistical tools of Microsoft Excel. 
 
 
MeaVXULQg µDRPLQaQW SePLcRQdXcWRU CaSLWaO¶ 
 
The dominant capital concept is central to studying capital as power. While all capitalists are compelled 
to differentially accumulate to survive, our inquiry concerns those that succeed and play a dominant 
role in shaping society. While dominant capital can be understood as an objective social category, 
measuring the bounds of dominant capital is always partly a matter of interpretation and conjecture. On 
the one hand, one only has to think of blue-chip indexes like the Nasdaq or the S&P 500 to evoke the 
idea of dominant capital and the many ways one might define it empirically. Treated as a quantitative 
abstraction, it appears as an index of the most powerful groups in society, comprising a more or less 
integrated coalition of increasingly global firms, owners, governments, and other large organizations. 
On the other hand, any quantitative representation will always inevitably fall short of describing the 
complexity and dynamism of the underlying reality. 
 
Within the capital as power literature, dominant capital is usually measured as the numerical or 
statistical grouping of the top firms by revenue or market value (capitalization). It can be defined as 
either a fixed numerical group (for example, the top ten, fifteen, or one hundred) or a percentage (the 
top one, five, or ten percent, and so on.) of firms within a given social space. I follow this practice, noting 
again that such a measure is only approximate and does not necessarily represent a coherent social 
unit by other criteria. Moreover, because the social space is dynamic and overdetermined by many 
social relations, the quantitative analysis is accompanied by an attempt to qualitatively characterize the 
same power relations in their historical and processual specificity. Firms comprising dominant capital 
may struggle among themselves as much as they protect specific collective interests; the capitalization 
of a given firm may be underpinned by racial violence, national rivalries, and gender inequality; and 
resistance to capitalist power²often subterranean and unpredictable²is always present, though 
difficult to quantify. Nevertheless, if capital, measured differentially, represeQWV caSiWaOiVWV¶ TXaQWified 
estimates of those forces, and to a large extent, these estimations guide capitalist behaviour, then there 
are likely to emerge quantitative patterns that align with the qualitative reality. 
 
IQ WhiV SaSeU, Whe cRQceSW µDRPiQaQW SePicRQdXcWRU CaSiWaO¶ iV XVed aV aQ aSSUR[iPaWiRQ fRU Whe PRVW 
powerful US-listed semiconductor manufacturing firms. To construct this empirical measure, I started 
with the entire North America Compustat Industrial database from 1970-2020. This database comprises 
the largest public firms listed on North American stock exchanges. I then isolated all firms with the GIC 
industry code 45301020, which includes only semiconductor manufacturing firms. Firms that produce 
semiconductors, but either do so solely for in-house use (for instance, IBM) or as unlisted subsidiaries 
of a larger corporation (for instance, Samsung) are excluded from this list. In the first case, these 
producers to not share the same business interests as merchant producers. They do not profit from the 
production of semiconductors directly, but only from the sale of goods containing semiconductors. As 
such, I assume that they do not necessarily share an interest in raising the price of semiconductors 
through strategic sabotage. In the second case, the issue is more empirical than theoretical. It is often 
difficXOW, if QRW iPSRVVibOe, WR deWeUPiQe fURP Whe aYaiOabOe fiQaQciaO daWa ZhaW SURSRUWiRQ Rf a fiUP¶V WRWaO 
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revenue or income is derived from semiconductor manufacture. In the end, I decided that the risk of 
contaminating the analysis with unrelated financial data was greater than the benefit of trying to include 
these firms.  
 
In addition, some of the firms listed in the Compustat database are not US-based companies. However, 
my goal is not to construct a US-only database but rather an approximate index of global semiconductor 
firms that can be easily measured. From the 1980s onwards, Dominant Semiconductor Capital 
increasingly organized itself globally, rather than nationally, even if the power of national governments 
remains a necessary part of the differential power of those firms, and most of the leading members of 
this groups are listed in the US. Significant omissions in this context, due to the scope of the project 
and the availability of data from these regions, are several Japanese and Chinese firms which would 
make the dataset more representative of the global state of the business.19 While this is an unfortunate 
limitation, such additions must wait for a later project. 
 
After constructing the 45301020 (semiconductor firm) database, I created two Dominant Semiconductor 
Capital datasets: one comprising the top ten firms by market capitalization and the other the top 10% 
of firms by market capitalization (reselected annually).20 The results between the two do not differ 
greatly, and so in the interest of readability, I presented my analysis using only the first method. 
 
 
Constructing the benchmark 
 
To create a benchmark against which to measure the differential accumulation of Dominant 
Semiconductor Capital, I constructed a set of the largest 500 firms by capitalization within the entire 
Compustat North America Industrial database (reselected annually). I then calculated the weighted 
average of each relevant data point ± revenue, profit, capital expenditures, acquisitions, etc. This 
benchmark dataset is meant to represent the average large firm, against which dominant semiconductor 
firms might theoretically judge their own accumulation, similar to a measure like the S&P 500. To 
calculate the weighted averages, I divided the total revenue (or profit, capital expenditures, etc.) by the 
number of firms, and used these averages to calculate derived measures, like average return on equity. 
The benefit of this approach (as opposed to using unweighted averages) is that in a weighted average, 
the size of individual firms determines the size of their effect on the calculation of the average. Because 
I am focusing on the behavior of large firms under the assumption that larger firms are large because 
of their distinguishing behavior, giving equal weight to smaller and larger firms could potentially be 
misleading as to the content and effects of that behavior.  
 
 
MeaVXULQg µVKRUWageV¶ 
 
A central theoretical argument of capital as power research is that price changes are manifestations of 
VRciaO SRZeU aQd Whe abiOiW\ WR XVe iW VWUaWegicaOO\. IQ aQaO\]iQg Whe UROe Rf µVhRUWageV¶ iQ Whe 
semiconductor business, the empirical object is two-fold. First, we must determine if there is a relation 
beWZeeQ µVhRUWageV¶, SUice chaQgeV aQd SURfiWV; SecRQd, Ze PXVW eYaOXaWe ZhaW TXaOiWaWiYe SRZeU 
relations underpin these quantitative relationships. 
 

 
19 In the case of Japan, and for the greater part of the period analyzed, most semiconductor manufacturing firms were also 
subsidiaries of larger consumer electronics conglomerates. 

20 The list of firms was recalculated for each year baVed RQ WhaW \eaU¶V leadiQg fiUPV. 
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How do we determine what constitutes a shortage? Unfortunately, this question may, in part, have to 
UePaiQ XQaQVZeUed. PUiQciSaOO\, Whe WeUP µVhRUWage¶ iV SURbOePaWic becaXVe iW iV cRQYeQWiRQaOO\ defiQed 
in terms of neoclassical economic theory. According to neoclassical theory, a shortage is a situation in 
which, at a given price, the quantity demanded exceeds the quantity supplied. The problem with this 
formulation is that neoclassical demand and supply denote the desires of buyers and sellers, and these 
desires cannot be empirically observed. Since no one can tell the difference between these 
XQRbVeUYabOe PagQiWXdeV, WheUe iV QR Za\ WR WeOO Whe e[WeQW Rf Whe UeVXOWiQg µVhRUWage¶. EYeQ if a VhRUWage 
iV deVcUibed iQ µSUacWicaO¶ WeUPV ²for instance, when a greater number of orders is received than can 
be physically manufactured within a given time frame in a given factory²problems of measurement 
and definition still arise. For instance, how does one know whether chip users intend to buy the chips 
Whe\ RUdeU? DXUiQg a µVhRUWage¶, chiS XVeUV can place multiple orders at different firms and then later 
cancel some of them, or buy more chips than necessary, and then sell the surplus (Flamm 1996, 233). 
HRZ dReV RQe deWeUPiQe ZhaW iV UeaO aQd ZhaW iV fake µdePaQd¶ fURP WheVe SRVVibiOiWieV? 
 
SimilarO\, hRZ dReV RQe deWeUPiQe a chiS facWRU\¶V µWUXe¶ WechQicaO caSaciW\? FacWRUieV UaUeO\ ZRUk aW 
µfXOO¶ caSaciW\ aQd aYaiOabOe caSaciW\ XWiOi]aWiRQ PeaVXUePeQWV dR QRW UefOecW technical capacity utilization 
but profitable capacity utilization (Nitzan and BichOeU 2009, 234). A fiUP¶V Qeed WR achieYe a VSecific UaWe 
of return shapes its perceptions about the correct production level, apart from considerations of the 
needs of chip users (which, of course, may be just as difficult to measure). Neoclassical economics 
assumes that full technical utilization and profitable full utilization are equivalent. However, even 
cRQcUeWe aWWePSWV WR defiQe µVhRUWage¶ VWiOO face WheRUeWicaO aQd PeWhRdRORgicaO difficXOWieV if WhiV 
assumption is not granted. Thus, another methodRORg\ iV Qeeded WR e[aPiQe Whe UROe Rf µVhRUWageV¶ iQ 
the semiconductor business. 
 
One empirically observable phenomenon is the perception that there is a shortage. The perception of 
a shortage is relevant because if the actual existence of a shortage is difficult, if not impossible, to verify, 
then it is only the perception that in the end, justifies the raising of prices. Justification is necessary 
because price increases tend to redistribute income from buyers to sellers (provided the level of 
quantities exchanged does not drop so low that the redistribution is reversed), and thus rising prices 
tend to meet resistance. Resistance can be countered by having a good reason for raising prices, 
preferably one that places the blame for higher prices outside the VeOOeU¶V cRQWURO. The SUeVXPed 
e[iVWeQce Rf a VhRUWage fXOfiOOV WhiV VRciaO UeTXiUePeQW, ZheWheU RU QRW WheUe iV a µUeaO¶ VhRUWage. IW iV QRW 
QeceVVaUiO\ a TXeVWiRQ Rf Whe VeOOeU µO\iQg¶ abRXW a VhRUWage ± it can simply be a matter of reducing 
production RU UeVWUaiQiQg iQYeVWPeQW iQ QeZ SURdXcWiRQ caSaciW\ XQWiO a VhRUWage becRPeV µiQeYiWabOe¶. 
By measuring the perception of shortages, we can examine its correlation with prices while avoiding 
the theoretical and empirical problems of measuring the shortage itself, and without losing sight of the 
relationship between shortages and prices as one of justification in the face of resistance.  
 
IQ VhRUW, Whe PeWhRdRORgicaO SURbOeP Rf PeaVXUiQg µVhRUWageV¶ iV SURYiViRQaOO\ VROYed b\ ORRkiQg RQO\ aW 
the perception of shortages. The paper does this by using public mentions of semiconductor shortages 
through news publications as a proxy for the existence of a general perception. Using the Nexis Uni 
online database, I made a targeted search to identify all newspaper articles between 1980 and 2020 
reporting on a semiconductor shortage in either the headline or the body of the text.21 A list of the 
headlines and links to the articles were downloaded into Microsoft Excel and filtered to find all headlines 
mentioning chip shortages, for a total of 83 articles spanning April 1984 to December 2020. For 
expediency, results were not counted for 2021, because the first few pages of results returned over one 

 
21 The Boolean expression used in the search was < (³VePicRQdXcWRU´ OR ³chiS´) AND ³VhRUWage´>, and the search was 
limited to English language publications. 
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hundred headlines mentioning chip shortages. The annual number of mentions is not relevant to the 
study ± one or more mentions in a year is counted as the existence of the perception of a chip shortage. 
 
It is plausible that greater mentions during a given year indicate either a more widespread perception 
of shortage, a perception of greater seriousness of shortage, or both. However, this study does not 
attempt to quantitatively define either widespread-ness or seriousness, labelling years only as having 
a perception of a shortage or not. Finally, the focus on the perception of VhRUWageV RYeU µUeaO¶ VhRUWageV 
does not exclude the possibility of a technical shortage. If it is the perception that a shortage is occurring 
that ultimately justifies the price increase, whether or not a shortage is actually occurring is irrelevant to 
our inquiry. 
 
 
MeaVXULQg µbUeadWK¶ 
 
TR aQaO\]e Whe bUeadWh VWUaWegieV Rf DRPiQaQW SePicRQdXcWRU CaSiWaO, I cRQVWUXcWed µbX\-to-bXiOd¶ 
indicators for Dominant Semiconductor Capital and the Compustat 500. This indicator is intended to 
approximate the relative emphasis on external (M&A) over internal (green-field) breadth. It is calculated 
as the ratio of acquisition expenditures to new capital expenditures (creation of new plant, property, and 
equipment). This indicator, first conceived by Nitzan and Bichler, is a novel measurement related 
directly to capital as power research.22 Whereas green-field investment tends to become unruly and 
XQdeUPiQe diffeUeQWiaO SURfiW, PeUgeUV aQd acTXiViWiRQV iQcUeaVe fiUPV¶ UeOaWiYe Vi]e ZiWhRXW iQcUeaViQg 
the total run of production (Nitzan and Bichler 2009, 335). Thus, the logic behind the measurement is 
that, over time, firms pursuing a breadth strategy will devote an increasing share of investment to 
acquisitions, and dominant firms, in particular, will tend to exhibit a higher ratio of acquisitions to green-
field investment than the average fiUP RYeU WiPe. IQ Whe abRYe VecWiRQ ³CeQWUifXgaO fRUceV´ I fXUWheU 
develop this concept by measuring the differential buy-to-build ratio of Dominant Semiconductor Capital 
compared to the Compustat 500 average. 
 
 
  

 
22 For more on the buy-to-build indicator, see Nitzan and Bichler 2009, Ch. 15; and Francis 2013. 
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