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2 CALIFORNIA: C O M M O N SENSE W I N D ENERGY 

We have it in our power to begin the world all over again. Thomas Paine (1737-1-
in Common Sense, 1774 

After the Second World War, the pent-up demand for consumer goods, combined with 
America's efforts to rebuild Europe and Japan, resulted in a tremendous expansion of 
the u . s . economy. California benefited. The state became a major tourist center, 
agricultural producer and food processor, as well as a base for light and heavy manufac
turing. California's three private and two municipal electric utilities entered into a 
golden age of steady growth. Each company possessed a monopoly franchise to con
struct facilities and provide power to a specific geographic region. Pacific Gas and 
Electric (PG&E) - one of the world's largest private utilities - served most of the 
northern two-thirds of California. The investor-owned utilities (10 us) Southern 
California Edison (SCE), and San Diego Gas and Electric (SDG&E) operated in the 
South. The two public systems were the Sacramento Municipal Utility District 
(SMUD), and the Los Angeles Department of Water and Power (LADWP) - the largest 
municipal electric utility in the nation. 

In the first half of the century, competing companies had fought for service areas, 
and these five electric companies had remained from the territorial battle. Now that it 
become clear that a company could no longer grow by expanding its service area, the 
utilities campaigned even more vigorously to increase electricity demand, and investor-
owned electric utility sales escalated at an annual rate of more than eight percent 
(Hyman 1988: 193). In return for their monopoly position, the private utilities were 
subject to regulatory authority. The administrative body responsible for regulating 
utilities - the California Public Utilities Commission (CPUC) 1 - required that the 
utilities provide safe and reliable service to all customers in its service area at "just and 
reasonable" prices. At the same time, the rates were supposed to provide the owners and 
stockholders of these utilities a fair return on their investment (CPUC 1993: 7-10). In 
essence, the Commission's role was to balance the public interest and utility share
holders' expectation of a fair profit on investment (Bell and Price 1980: 248). 

The primary objective of the electric industry was the achievement of lower costs and 
greater reliability of supply. The private utilities added the profit motive. Within the 
industry, an implicit consensus maintained that the proper business strategy was to 
expand electricity sales and construct new, bigger and more efficient central power 
plants. Both scale economies2 and improvements in thermal efficiency rendered gradual 
cost reduction, and provided utilities with a way to both raise their profits as well as 
lowering electricity costs. Besides, by the economics of new power plant construction, 
this so-called grow-and-build strategy was supported by the industry's regulatory system 
(cf. Fenn 1984: 26; C P U C 1993:10, 26). First, the trend toward lower cost electricity 
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caused regulators to sit quietly on the sidelines and interfere as little as possible. From 
time to time, usually at the request of the utility, they allocated the benefits of declining 
costs. By preventing lower costs from being passed on immediately to consumers 
through lower rates, regulatory lags served to fatten company profit margins. At the 
same time infrequent rate proceedings prompted utilities to be efficient and market 
their product. Utility growth was further motivated by the rate design philosophy. 
Utilities were allowed a rate of return on their investment. Consequently, if a utility was 
already earning its allowed profit margin, it could increase profits only by building new 
power plants.3 Finally, the utility industry was encouraged to grow and build by its 
"duty" to serve. This feature of the traditional regulatory compact required utilities to 
maintain sufficient generating capacity to meet all anticipated customer demand. 
Utilities traditionally chose to be conservative in their forecasts and err on the side of 
overbuilding rather than risk being caught short of generating capacity by an unex
pected upswing in electricity demand growth. Industry regulators routinely approved 
the utilities' plans, as "it was a matter of faith that the utility industry was the best judge 
of the state's need for electricity." (Mazmanian 1992: 197) 

2.1 T h e A r r i v a l o f t h e £ - w o r d 

Mercy Mercy (The Ecology) 

Mercy mercy me 

Things ain't what they used to be, no no 
Where did all the blue skies go? 
Poisson is the wind that blows from the north and south and east 
Mercy, mercy me, mercy father 
Things ain't what they used to be, no no 
Oil wasted on the ocean and upon our seas, fish full of mercury 
Mercy, mercy me 
Things ain't what they used to be, no no 
Radiation under ground and in the sky 
Animals and birds who live near by are dying 
Mercy, mercy me 
Things ain't what they used to be 
What about this over crowded land 
How much more abuse from man can she stand 

Marvin Gaye, ipji 

Around the time California became the nation's most populous state, the benefits of 
unbridled growth began to be challenged. The issues of expansion - more schools, 
freeways, houses, industrial parks, power plants,4 and shopping centers - became a 
matter of public debate. In 1962, the impact of pesticide and other chemical pollution 
on the biota were first documented for public consumption by Rachel Carson. The 
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publication year of Silent Spring is probably the best starting point for modern 
environmentalism in America (Dowie 1995: 23). In the same year California Tomorrow 
printed a little book called California Going, Going...'' The pamphlet was the first real 
outcry about what was happening to the landscape, water, air and civilization of the 
Golden State. California Tomorrow served as a sort of think-tank and agenda-setter for 
the planning and conservation movement in California (Hart 1984). 

The old conservation movement, represented by the Sierra Club and the Audubon 
Society, had worked to preserve forests and establish national parks. California Tomor
row broadened the scope of those concerns in the state and claimed as its subject the 
'whole environmenr.' By the late 1960s, the environmental crusade peaked in California 
as it did across the country. The first Earth Day in 1970 - the largest one-day outpour
ing of public support for any social cause in American history (Dowie 1995: 24) -
demonstrated that environmental quality had become a broad-based concern. Several 
environmental disasters, such as the Santa Barbara oil spill off the coast of California in 
1969, had advanced the environmental initiative. Lawmakers responded to polls that 
showed strong public support for both state and federal protection of environmental 
health. In 1970, the National Environmental Policy Act (NEPA) became the ultimate 
landmark of the new movement. Slightly stronger legislation was enacted in California. 
Governor Ronald Reagan, no friend of the harp seal or the redwoods, nonetheless 
signed the California Environmental Quality Act (CEQA) into law. 

Not only did California Tomorrow raise an outcry about the assault on the Califor
nia environment, it also pushed the idea of better planning and better government 
machinery as the means of turning things around. With the establishment of the 
Coastal Commission and California Energy Commission, in the early 1970s, the 
planning movement seemed on the verge of achieving much of its program. In the 
energy field, environmental and planning aspects had concentrated on the power plant 
siting issue. During the 1960s, the electric utilities met difficulties in implementing 
what they considered vital building plans. They complained about the size and poorly 
organized process of licensing. As many as thirty federal, state and local permits could 
be required before a utility could begin construction of a new plant (CEC 1977: 1). In 
1965, the State Power Plant Committee was established in the California State 
Resources Agency to promulgate siting guidelines. But the permits and approvals 
needed, continued to increase as the word environment entered the American vocabu
lary. 

The apparent need for new power plants led to popular protest. The electric utilities 
planned to build new nuclear power plants near the coast, in order to use ocean cooling 
water.6 The magnificent coastline, however, is one of the most earthquake-prone parts 
of the American continent. Conservationists - concerned about coastal land use, 
seismic safety of nuclear plants, and water pollution - argued that the rapid rise in 
electricity should be dampened and required stringent regulation of utility companies. 
Although expressing different grounds for dissatisfaction, both conservationists and the 
electric utilities called for coordinated planning. The Assembly Committee on Planning 
and Land Use responded to these demands and contracted the Rand Corporation to 
carry out a comprehensive study. In late 1972, three reports were released.7 Rand 
strongly criticized the grow-and-build straregy of the electric utilities and questioned 
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the magnitude of the utilities' growth forecast. It captured the specter of electricity 
growth, by estimating that if the utilities effected their building plans, California's 
thousand-mile coastline would harbor a power plant every eight miles by the year 2000. 
This became a screamer headline across the front pages of California newspapers. The 
consultancy firm - having no ties with the power business - advised the creation of an 
agency to coordinate power plant siting, estimate future electricity demand, implement 
measures to slow the growth in electricity consumption, and manage a research and 
development (R&D) program for new power technologies (Ball 1972: xiii). 

The three Rand reports had an appreciable impact on the Assembly, particularly on 
Charles Warren (D, San Jose). As a member of the Planning and Land Use Committee, 
Warren received responsibility for chairing an Energy Subcommittee and soon began 
hearings on long-term energy policy. The Public Utilities Commission's bias in favor of 
the growth-happy utilities became strongly criticized and its ability to fulfill its respon
sibilities was questioned. In early 1973, a bill emerged from these hearings proposing the 
creation of a demand-side planning authority, that would substantially reduce the 
power of the c p u c. At the same time, pro-nuclear Senator Alfred Alquist (D, Santa 
Clara) introduced a siting bill for creating an efficient "one-stop" siting procedure for 
new power plants. Eventually, Alquist's supply-side bill and Warren's conservation bill 
were combined. This marriage of convenience at best, was passed by the Legislature, 
but vetoed by Governor Ronald Reagan in October 1973. The veto reflected the con
cerns of local government officials and industry about the creation of a powerful new 
state agency that could override existing power plant siting authority (CEC 1977: z).s 

2.1.1 T h e 1973 WEcs W o r k s h o p 9 

As you also know, a wind machine built in 1940 at Grandpa's Knob, Vermont, 
generated about 1.25 megawatts of electricity but had to shut down because of the 
fatigue failure of one of the blades. We've come a long way since that time in our 
materials and structural design capability. I am sure we have methods available today 
that would have solved those problems. So there is a clear opportunity to pick up 
where the technology stopped and move forward with deliberate haste. Let's con
centrate on keeping the capital cost down. Alfred J. Eggers,Jr. (National Science 

Foundation), içjiIO 

On the national level, the National Science Foundation (NSF) had become worried 
about America's energy future. In the early 1970s, projections of the u . s . energy 
demand showed a strong growth, and it was generally expected that a significant 
portion of this increase would be derived from nuclear energy and fossil fuels. Concerns 
about increasing dependence on imported petroleum, and about negative environ
mental, health, and safety impacts of this forecast, had caused the NSF to stress the 
importance of assessing the potential of solar energy - including wind energy - as a 
national, inexhaustible, and non-polluting resource. For this purpose, the Solar Energy 
Panel was organized jointly by the NSF and the National Aeronautics and Space 
Administration (NASA), in January 1972 (NSF/NASA 1972: 1). One of the Panel's con-
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elusions was that solar energy could economically provide up to 20 percent of the 
electricity requirements by the year 2020. In case the Federal government took the lead 
in implementing a research and development program, wind energy systems could play 
a major role in achieving this {ibid. 5).11 It had been decided to hold a 'wind energy 
conversion systems' (WECS) workshop in 1973 "to try to determine what was the state 
of the art of wind energy systems technology and what direction the future efforts 
should take." (NSF/NASA 1973: iii) 

The June workshop had a mixed audience: utility and industry representatives, 
university members, and government policy makers with active interest in the field of 
wind power, but also pioneers. Among the wind power pioneers were figureheads of 
both small-scale farm windmills, and large-scale wind generators. Marcellus L. Jacobs, 
founder of one of the most successful manufacturers of homestead-size wind generators 
in America, attended the workshop.12 Beauchamp E. Smith spoke about the 1250 kW 
experimental Smith-Putnam wind turbine at Grandpa's Knob in the mountains of 
central Vermont. He told the audience that on October 19,1941 - 17 months after his 
company had accepted the risk of manufacturing the test unit — for the first time in 
history, synchronous wind power was fed directly to a utility electricity grid and that 
the project thus proved "by actual demonstration the feasibility of generating electricity 
in useful quantity from the wind." {ibid. 6)13 

In his welcoming address, Seymour C. Himmel set the tone for the workshop. The 
NASA representative stated "In the development of practical wind energy systems ... 
there are no technological barriers to overcome. There are no breakthroughs that have 
to be made other than a very vital one: the economics of wind energy systems." He 
added, "The problem must be approached in a systems engineering fashion, which I 
always like to describe as solving your problems subject to a number of boundary 
conditions."14 {ibid. 4) Looking back in wisdom, these two points of view characterized 
the outlook of most of the wind energy proponents who attended the workshop. There 
was a general feeling that developing the technology would be straightforward, and that 
the essential question was how to harness the wind economically. 

It was 'enthusiastically received' that the "best way to get the most power per dollar 
out of the wind" was by "selecting and trading off configuration candidates." {ibid. 215) 
The two basic balancing factors were the height of the tower and the diameter of the 
rotor. William Heronemus, for example, was indifferent about the size of the rotors as 
long as they were mounted on very high towers. He reasoned that to get the wind "we 
must go where it is, namely high up, more than 500 feet above the ground." {ibid. 198) 
In contrast, Ulrich Hütter claimed that "the costs are minimum for the shortest tower 
and that, since the energy extracted varies as the square of the rotor diameter, the rotor 
should be as large as possible." {ibid. 207) Professor Hütter's mathematical argument 
had the beauty of simplicity and was met with general agreement. 

It was also the consensus of the workshop that a 100-kW machine was state-of-the-
art technology. An R&D program should start off with that size, and then "scaling laws" 
could be used "to generate larger prototypes from the performance of smaller 
machines." (cf. ibid. 211, 216) It was expected that in such a "normal engineering 
development program" it "should be feasible in the next few years" to develop a wind 
turbine with a rotor diameter larger than a hundred meters {ibid. 215-216). Based on the 
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workshop recommendations, Joseph M. Savino from NASA Lewis Research Center, 
Louis V. Divone and a few others drew up a five-year wind energy proposal for the 
NSF. The objective of this program was "to develop reliable and cost competitive wind 
energy conversion systems that are capable of rapid commercial expansion to produce 
significant quantities of energy on a national scale." {ibid. 242) At the time, few politi
cians showed interest in the energy topic, let alone in sponsoring the development of a 
wind energy technology, and the draughtsmen anticipated that their plan would soon 
be forgotten. The oil crisis, however, saved the R&D proposal from oblivion. 

2.1.2 T h e O i l E m b a r g o ' s B r e a t h o f L i fe 

I've lived through both of these oil-crises in this country. It fundamentally changed 
the way Americans thought about themselves, not only in terms of energy use. We 
were vulnerable for the first time. I mean, standing in a gas line for an hour waiting to 
fill your car was about the most un-American thing imaginable. It had never hap
pened. It was the loss of, apparently a false, sense of security. Jan Smutny-Jones (IEP), 

Interview Oct 31, 199$ 

A few weeks after Governor Reagan had vetoed the Warren-Alquist bill, the Arab oil 
export embargo hit the American public by surprise, and there was a sense of panic. In 
California, lines snaked down city streets for blocks and tempers rose around the gas 
pumps. Energy suddenly preoccupied every level of government. In Washington, 
President Nixon unveiled 'Project Independence', a policy aimed at making the United 
States absolutely independent of any source of energy outside it borders by 1985. The 
policy appealed to patriotism and the ideal of self-sufficiency. It was designed to 
stimulate the development of domestic energy sources and to relax environmental 
regulations that might hinder the extraction or the utilization of these resources. Wind 
energy also received a piece of the action. Divone15 remembers "we laid out a plan, not 
expecting too many people to pay too much attention to it, and then the Arab oil 
embargo hit. Anything that had the word energy in it - it didn't matter what the 
adjective in front was - got funded."1 

In 1975, Congress launched the Energy Research and Development Administration 
(ERDA). Its Division of Solar Energy carried on NSF'S Solar Program. In the mean
while, NASA17 was testing a 5-kW commercial farm windmill, and Westinghouse had 
finished the construction of the advised 100-kW prototype (McCormack 1975: 75). The 
latter turbine with a rotor 38 m in diameter was designated Mod-o and was ready to be 
used as an engineering test bed for evaluating advanced-design concepts and validating 
the analytical methods and computer codes used to design later-generation utility 
machines. Westinghouse, was subsequently hired to build an uprated version, the Mod-
oA (200 kW, 38 m diameter). Four of these engineering test machines were planned to 
be installed to provide information on long-term performance, component reliability, 
and maintenance requirements of utility-size machines. A year later, NASA had scaled 
up this configuration and hired General Electric to build the Mod-i (2 MW, 61 m 
diameter). The main goal of the Mod-i was to obtain early operating experience with a 
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megawatt-scale machine. Furthermore, a test facility started at Rocky Flats to test farm 
and rural use wind systems. 

California's immediate response to the energy problem was less dramatic than the 
Federal one. The heightened general awareness of an 'energy crisis,' revitalized the 
comprehensive energy planning theme. The Warren-Alquist bill was revived in the 
Legislature and Governor Reagan - not cool to the idea of state planning - reluctantly 
signed it into law in May 1974. It created the Energy Resources Conservation and 
Development Commission (later called the California Energy Commission). The 
Commission — a by American standards "unprecedented experiment in centralized 
energy planning" (Hart 1984: 282) - was given the responsibility to research and 
forecast future energy needs, to decide on power-plant siting, to regulate the electric 
power consumption of appliances, to set standards for energy-saving features of new 
buildings, and to speed along the development of'alternative' energy technologies (CEC 
1977: 3-4)-

2.1.3 The Nuclear Power Issue 

In the aftermath of the first oil price shock, orders for light water reactors reached a new 
peak in the United States. The utility industry considered nuclear power as necessary 
and cheap, and welcomed the Rasmussen report as the final confirmation of the safety 
of nuclear power.18 By 1976, however, a dramatic decline in the fortunes of the nuclear 
industry took place and evidence accumulated that neither the economic nor the safety 
case was as clear-cut as the 'nuclear camp' indicated. The turnaround stemmed from 
the downturn in growth of electricity consumption, significant time and cost overruns, 
and increases in regulatory requirements, which frequently necessitated costly 
retrofitting. In addition, there was significant public opposition to nuclear power in the 
United States (Evans and Hope 1984: ch. 2). 

In 1976, California nuclear opponents - consumer and environmental advocacy 
groups, with Ralph Nader at the fore — organized an anti-nuclear initiative.'9 The focus 
of the campaign was on plutonium, high level wastes, and the risks of sabotage and 
nuclear war. The problems of reactor safety receded, but reactor closure and a mora
torium on new building remained a chief object of agitation (Burn 1978: 91). Among 
the nuclear supporters were the leaders of organized labor, who saw the anti-nuclear 
vote as "a gtave threat to our national security, to our precious energy supplies, and to 
this state's expanding employment." In addition to the utility companies, the majority 
of the Energy Commission publicly opposed the proposition. Commission Chairman 
Maullin and Governor Edmund G. "Jerry" Brown, Jr. kept a cautious silence on the 
matter (Hart 1984: 284). 

The result in California - a 2:1 majority in favor of nuclear energy - was in line with 
national polls, but it had not been taken for granted. Beforehand, many legislators 
feared the Proposition would pass and nuclear development be curtailed. As a result, 
pronuclear representatives joined ranks with environmentalists — including Warren 
again - to author three nuclear safety bills. Although generally less stringent than 
Proposition 15, the bills did require real safeguards. They required that, before authoriz-
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ing construction of a nuclear plant, the California Energy Commission must determine 
that a demonstrated technology for the disposal of high-level nuclear wastes exists 
(Rubin 1979: 204). After the statutes were adopted, the initiative failed. Pronuclear 
legislators expressed regret that they had supported the three "nuclear fuel cycle" bills, 
but the laws were on the books. 

2.2 S o l a r C a l i f o r n i a 

The first five commissioners of the California Energy Commission (CEC) , appointed by 
newly elected Governor Brown in the spring of 1975, had been primarily development 
oriented, and by and large pronuclear. Shortly, however, after signing the fuel-cycle 
bills in 1976, Governor Brown began to respond to complaints from environmentalists 
about the pro-development stance of the Energy Commission, and at the end of 1977, 
both the CPUC'S and CEC'S list of friends and enemies had turned topsy-turvy. Three 
political key events help to explain this shift of policy. The first major event was the 
coincidental outcome of the anti-nuclear struggle. The second and probably main 
factor was the growing public complaint about increasing electricity costs. The decade 
before, declining electricity prices had put antitrust sentiments on ice, but as soon as 
electricity rates rose and inflation struck again during the 1970s this argument against 
the monopoly position of the electric utilities took on new force and received massive 
media coverage. As a result, the utilities were not only blamed for being unresponsive to 
public demand for environmental protection, and for choosing risky technologies, but 
were also accused of being callous in passing along fuel costs' increases without the 
accountability of efficiency, and sometimes even of endangering California's supply 
security. 

Although Jerry Brown had few hard and fast notions about energy policy, the 
political crisis atmosphere surrounding the energy issue convinced him that it was 
necessary to experiment and improvise. In search of intellectual stimulation and 
creativity, he became inspired by the book Energy for Survival (Clark 1974), and hired 
its author Wilson Clark to become his personal energy advisor. Wilson Clark and 
Amory Lovins had very similar philosophical ideas.20 The latter had become the focal 
point of the national energy debate since the fall of 1976, when Foreign Affairs pub
lished his watershed essay, "Energy Strategy: The Road Not Taken?" In this article 
Lovins lumped together the above wave of criticism in terms of opposing the 'hard' 
energy path - which consisted of conventional energy sources, and was favored by the 
electric utilities - , and a proposal for a 'soft' energy path. Like Clark, Lovins held that 
the United States should begin a transition to an exclusive reliance on renewable energy 
sources. In 1977, the 'energy whiz kid' spent most of his time in the Golden State, 
where his work became widely known. As an invited lecturer at u c Berkeley, he 
attended debates across the state, and personally briefed Governor Brown about his 
energy strategy. Jerry Brown became inspired by the potential of renewable technol
ogies to make new nuclear power plants redundant, to lower California's dependence 
on foreign fuel, and to generate electricity at competitive prices. 

The problems connected with conventional energy sources, combined with the 
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potential bright future of the soft energy path, led Brown decide to pay lip service to 
conservation and renewable energy supply technologies, to appoint 'soft energy' 
advocates to the CEC and C P U C , and to establish the Office of Appropriate Technology 
(OAT). Moreover, he encouraged his administrators to try new things. Jan Hamrin 
recalls that the Governor said to them "I want you to try anything new. Whatever we 
have been doing hasn't worked that well. If you can think of some new way to do 
something, try it. That's what I want in my Administration. I want people to try new 
things."21 This innovative style attracted young PhD progressive types into govern
ment, and, combined with Brown's common sense approach, created an atmosphere of 
positive support for renewables, and led to a chaos of experimentation and a flood of 
legislation and state programs that, however, lacked much ideological consistency. 

2.2.1 Disagreement about the Utilities' Role in Promoting Renewables 

As Brown appointees trickled into the C P U C , its position towards utility policy and on 
conservation slowly altered. The sense that changes were on the way, was first signaled 
in a September 1975 decision. Although PG&E was naturally given its demanded rate 
increase, the still Reagan-dominated, pro-utility Commission nevertheless found itself 
saying in its official voice, "We regard conservation as the most important task facing 
utilities today." It went on to say, that "unchecked proliferation of power plants," 
could not be allowed to continue (CPUC 1993: 46). By 1978, California i o u s had still 
made little efforts to promote conservation. Furthermore, they had made little progress 
toward building cogeneration power plants, let alone toward building renewable power 
plants. There were many forces against the utility-use of these alternative sources. 

First, the utilities did not take much interest in the new options. The dramatic 
changes in the electric utility business environment during the 1970s had little impact 
on their basic strategies. The California utilities continued to follow a strategy based on 
expected growth in electricity usage and additional investment in new central-station 
generating facilities. Pursuing conservation, renewables and cogeneration was not in 
line with their grow-and-build strategy, since it was expected that conservation and 
cogeneration would result in a loss of revenue, and small-scale electricity generating 
systems were perceived as costly. 

Secondly and more surprisingly, an intense argument over the role of the utilities in 
the development of new energy forms, spread discord within the Brown Administration 
and thwarted concrete political action. Soft-energy proponents held that utilities should 
be barred from the business of small-scale benign energy sources. They championed the 
view that solar and conservation should rest on community effort, and should be 
reserved to small entrepreneurs or self-service.22 Stressing the importance of a new social 
outlook, these advocates assumed that in due time, an informed public would get 
involved in solar power, to free itself from utility dominance. The stance of mainstream 
environmental groups was quite different. Major organizations, like the Sierra Club and 
the Natural Resource Defense Council ( N R D C ) , were so intent on achieving conserva
tion that they applauded utility intervention for its scale and efficiency. The solar 
industry took the view in the middle. The California Solar Energy Industries Associ-
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ation (CAL SEIA) was interested neither in undermining the utilities' monopoly, nor in 
their involvement in conservation. Its sole concern was that the utilities would 'take 
over' the solar industry. 

All three opinions found some support within the Brown Administration. The 
orthodox theory was thought to have the Governor's ear (Roe 1984: 121). The basic 
challenge of his OAT was to empower people with the knowledge, resources, and 
freedom required to solve their own energy problems. Initially, also the CPUC was 
fearful of letting utilities get involved with financing solar installations, and "wanted 
that young, evolving industry to make it on its own." (Leary 1980: 223) In contrast, 
CEc's wind program attempted to stimulate utility participation and include utility 
funding in the wind project. 

2.2.2 The CEC'S C o m m i t m e n t t o W i n d Power 

The most compelling reason for an aggressive State of California wind program is the 
critical element of time. James Lerner and Mat Ginosar (CEC), 1979: i}2 

When the CEC wind energy program was established in 1976, California had no 
historical connection with wind energy and lacked industrial activity in this field. As a 
result, wind energy was viewed as a relatively minor element of the solar energy pro
gram (CEC 1980:1). This judgement drastically changed over the next two years. The 
CEC became curious about the 'overwhelmingly optimistic' federal projections on the 
potential market for wind turbines. And when an initial wind resource assessment 
indicated that California had some excellent wind power sites (cf. Miller and Simon 
1978) its enthusiasm quickly rose. The Commission realized that the federal wind 
energy program in several aspects might have great relevance to the CEC program. 

First, California's rationale for becoming involved in wind energy was similar to that 
of the national government. Wind technology was seen as environmentally benign, and 
capable in the short term of reducing the severity of oil price escalation and ultimate 
scarcity. Also, the ideas on how best to achieve this corresponded. Both DOE and CEC 
envisioned "large scale wind systems located at remote high wind sites, integrated with 
the utility network, and owned and operated by utilities" (Lerner and Ginosar 1979: 
139). Within this view, wind energy comprised just another generating option open to 
the utilities, and implied no changes in the utility system itself. Accordingly, it was self-
evident that the CEC showed interest in, for example, the Mod-2 project, which had 
just started and aimed at developing the first wind machine for general utility use with a 
competitive cost-of-energy.23 

Secondly, the last few years the federal program had met with growing political 
enthusiasm and financial support. In August 1977, the Carter Administration's new 
Department of Energy (DOE) absorbed the ERDA and gave wind power its own Federal 
Wind Energy Program (FWEP) . Congressmen showed their faith in technological 
progress, and had accelerated the wind energy budget from $1.5 million in fiscal year 
1974, and almost $8 million in fiscal year 1975, to approximately $25 million in fiscal 
year 1977. The CEC expected to qualify for a part of the federal budget. In its effort to 
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get support from D O E , however, the agency "received enough Catch-22 responses to 
write a novel about it." (Johnson 1979: 48) Underlying all this was President Jimmy 
Carter and Governor Brown's longstanding disagreement over nuclear power. The 
intergovernmental conflict between the wind and solar alternatives, and the dream of 
centralized unlimited nuclear energy, reached its height in November 1978, when the 
Carter Administration published a national energy study, which told that California, in 
effect, needed thirty-two nuclear power plants to meet its energy needs by the year 
2000. The Brown Administration resisted federal pressures to go nuclear (Rubin 1979: 
204).24 The lack of support from Washington placed California in a vulnerable front-
runner position, treading new paths with no guidance from the national level. 

A year before, the proposed CEC wind program had already been a clear statement 
from the Brown Administration that its views on energy policy significantly differed 
from that of D O E . Although the intention of the CEC plan resembled that of the federal 
program, its sense of urgency and level of commitment essentially differed. The overall 
year 2000 program goal was to generate at least ten percent of California's electricity 
from wind resources - meaning ten thousand megawatts of installed wind power. It was 
estimated that this would result in tremendous oil and monetary savings.25 These 
rewards were believed to justify a sense of urgency in the development of wind electric 
power, not only in California, but also in the United States. It was argued that the 
potential benefits of saving time and the immense costs associated with delay dictated a 
'parallel development' philosophy. A 60 million-dollar start-up program was proposed 
to develop three different large scale wind turbines. The machines would be specifically 
designed to operate reliably and economically in the California wind regime.26 A severe 
criticism of the D O E program could be heard in the proposal. 

First, it was claimed that an adequately funded federal program, aimed at developing 
several designs for various wind and environmental conditions, would make the 
California program redundant. 

Second, it was held that the federal program suffered from an 'R&D syndrome,' 
which meant that it was overly technology development oriented. According to the 
CEC, an adequate technology base already existed, and it was badly needed to gain 
operational experience as soon as possible, D O E politely disregarded this appraisal. In 
March 1978, George P. Tennyson (1978:156) acknowledged that "In fact we have 
probably produced more paper than energy."27 Still, he immediately added "But this is 
the year when that is changing." The FWEP manager noticed that the coming years 
would be critical for the F W E P , but reassured the scientific community by revealing 
that the first Mod-oA machine was already operating, and that the first-generation 
Mod-i would be up late that year. Furthermore, he announced that the Boeing Mod-2, 
designed for quantity production, was almost leaving the drawing boards, and that the 
second-generation machine's first turn was expected in late 1979 or early 1980. 

Third, the federal program was scolded for its minor interest in wind site prospect
ing. By the way, it must be added to the latter two points that the CEC argued that both 
involving utilities and locating and confirming sites for wind power development, were 
tasks ill-suited to the federal program. Unlike research, development and demonstra
tion (RD&D) of wind technology, these responsibilities could best be coordinated at the 
state level. 
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Finally, the DOE program was criticized for the fact that its principal involvement 
was with the aerospace and electrical industry, with minimal interfacing with electric 
utility companies (Lerner 1978: 13). 

2.2.3 The Achilles Heel of the FWEP 

The federal wind program's contractors shared this point of critique. During the past 
two years, they had learnt that it was impossible to "finance a production line out of a 
development contract or out of a bank until you have got data that says you are practi
cally bound to get a production order soon ... [or] ... a signed order." The phenomenon 
that utilities were not inclined to buy wind power projects on an experimental basis was 
not an unexpected event. Several industry and utility representatives had pointed out 
during the first WECS workshop that the utilities "are not used to this. They are used to 
an industry coming to them with a working model with the cost available." (NSF/NASA 
1973: 230) But now the contractors had experienced it the hard way. The utility com
panies' inertia had become a serious and real-life threat to their plans of becoming 
multimegawatt size wind turbine manufacturers. However, expecting some fine test 
results in the near future that would have direct appeal to the utilities, the FWEP 
manager reassured the contractors by saying "We are working on studies to give you 
data, and toward efforts that will lead to signed orders." (Tennyson 1978: 156) 

The utility industry was also handled with velvet gloves with respect to its policy 
toward small power producers. Prior to PURPA, most utilities charged discriminatory 
rates for backup service, and purchased excess power from home wind systems for only 
a fraction of the retail rate (Gipe 1983: 56). Indicating that these practices put up serious 
barriers for the widespread use of small wind systems by home owners or farmers, the 
federal administrator acknowledged in guarded terms that the existing regulatory 
structure "was not set up to handle or favor the recent developments in alternative 
energy power sources." (Tennyson 1978:159) This was no reason, however, for the 
FWEP and the small wind turbine manufacturers to take an adversary stance. Instead, 
he impressed on the members of the American Wind Energy Association (AWEA) -
which represented a growing party of small home owner windmill manufacturers — 
"We must do it by stating that we have something to offer that the consumers, utility 
organizations, and the state utility commissions all need, that we want to cooperate ... 
We want to work with them and arrive at acceptable and profitable solutions to prob
lems, acceptable and profitable for everyone involved." (ibid. 160) 

Why did the FWEP manager go so gently? Tennyson was convinced that the wind 
machine was 'a better mousetrap,' and that, in the end, wind energy would be the least 
expensive form of alternative energy. Its economics would prove attractive to taxpayers 
and politicians, and would put the utilities on the spot. But in the meantime, the 
utilities' involvement in wind energy was based on the companies' own free will, and at 
odds with the existing regulatory system and technological conservatism of the utilities. 
Consequently, their voluntary and kind commitment formed the Achilles heel of the 
F W E P , and explains why its supervisor did not want to put the utilities' back up. 
Moreover, the intense debate between the utilities and the soft energy proponents had 
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multiplied the risk of rubbing the utilities the wrong way. This theoretical dichotomy 
surrounded the FWEP with tension in several ways. 

First of all, the ideological tone given to the energy debate jeopardized the external 
support for the program; both the bipartisan political support and the anticipated 
voluntary utility support. From the beginning, the engineers and administrators 
involved had described the energy problem in terms of economic and ecological criteria, 
and had supposed an R&D program to try out technological solutions to solve it. 
Solving the energy problem through technical fixes was broadly supported by most of 
the politicians. They wanted the rapid development of new, cleaner and cheaper supply 
technologies to meet the expanding energy demands and secure the future stability of 
the American society. Furthermore, the program harmonized with the utilities' supply-
oriented perspective. Politicizing either the FWEP or alternative technologies would 
likely decrease its present political support and minimize its chances for support from 
the utility companies in the near future. 

Secondly, the technological issue posed a threat to the internal structure of the 
program. The nuclear controversy had not only stirred up the debate about whether 
energy technologies should in principle be hard or soft, but also whether they should be 
large or small, complex or simple. The FWEP goal was to achieve the wide-scale use of 
wind energy, in principle regardless of size. The program distinguished large 
multimegawattt scale systems, hundred kilowatt scale systems, and farm and rural use 
systems. The technological issue added a different political flavor to each part of the 
program. The taste of the intermediate systems component was bland. 

The 'small is beautiful' proponents associated the large wind systems portion of the 
program with "multinational construction and manufacturing firms, large private 
utilities, and the military-industrial complex, all of which had a vested interest in 
perpetuating and elaborating the large technological systems already in place." (Pursell 
1993: 633) This argument was valid. In fact the 'suspected' involvement of key purveyors 
of generation equipment, was a resolute attempt to make wind energy become a normal 
option for the energy industry. For example, the first two contractors within the Mod-
program, General Electric Company and Westinghouse Electric Company, stood out 
in the turbine-generator business and dominated the U.S. nuclear industry. Wind 
generation technology would complete the set of generation technologies their utility 
customers could choose from. The utility managers also had a different perspective on 
what was big or small. The soft energy advocates held that the draughtsmen of the wind 
power program envisioned wind turbines of giant proportions. Their yardstick was the 
electric power individuals used. For the utilities who served millions of customers, the 
proposal of a 3-MW machine was peanuts, and it reminded them of the small steam 
turbines that Westinghouse and General Electric had offered them at the beginning of 
the century.28 

The small wind system element was encouraged by the soft energy advocates because 
of their theoretical interest in small-scale, decentralized energy production.19 Small 
machines would increase social choices and their use would improve energy conscious
ness. Most of the utilities did not take the megawatt size turbines serious, not to 
mention the small wind machines. Nevertheless, as a result of the soft versus hard 
energy controversy, the budgeting of the federal program received explicit political 
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meaning. The soft energy set criticized the FWEP'S emphasis on the development of 
large turbines and argued that the program supported the present electricity power 
structure and hegemonic technological culture. Vice versa, the utilities felt that an 
increase in the funding of the development and testing of small wind turbines was 
threatening their monopoly position, and damaging their image as a public servant. 

2.2.4 The Me l lo W i n d Bill Taken to the Cleaner's 

Assemblyman Henry Mello (D) was prepared to sponsor a bill that would require the 
Energy Commission to implement a state wind energy program, which would be 
"oriented towards testing and demonstrating the most cost-effective wind technol
ogy."30 The Mello Wind Bill was referred to the Committee on Resources, Land Use, 
and Energy, which denounced the idea of a state-planned program. The Committee 
abandoned the initial R&D objective. Instead, it wanted a program "to speed 
commercialization of wind electricity systems."31 This thwarted the aggressive wind 
power initiative that CEC had prepared. The Committee amendments made it entirely 
clear, that California lawmakers — despite their commitment to alternative energy -
were not keen on funding large-scale prototype development and testing. They 
abhorred state involvement in developing technology, and found this should be left to 
the market. Of the anticipated 80 million dollars for the six-year development phase, 
the Senate voted in favor of only about 800,000 dollars over a three year period. This 
amount was to be allocated chiefly to wind resource development, which was seen as a 
proper state task.32 

It can be concluded that the California wind program proposal was CEC'S indict
ment of the half-hearted and failure-prone federal D O E program. It was a strategic 
move in the 'cold war' between the Carter and Brown Administrations. The political 
fencing was part of "a major federal-state confrontation over the control and direction 
of energy policy, the kinds of energy alternatives that will receive financial priority and 
regulatory approval, and ultimately, the kind of society we want in the 21st Century" 
(CEC 1979: 7). The California Legislature did not support the Administration in this 
intergovernmental conflict. The reverse was true. It strongly opposed aggressive state 
action to speed up the development of alternative energy technology. Therefore, the 
legislators took the sting out of the original CEC proposal, which imposed centralized 
state planning. Nevertheless, California lawmakers did promote the decentralized use 
and commercialization of renewable energy, in particulat solar energy. 

2.2.5 The O r p h a n W i n d m i l l 

With its abundant sunshine, the Golden State had a long history of successful solar use. 
From the turn of the century until the 1930s, several thousand solar water heaters were 
sold in California, mostly in the Los Angeles area (CEC 1981: 30). At the end of 1960s, 
backyard inventors, tinkerers and do-it-yourselfers breathed new life into the California 
solar thermal business. In the mid-1970s, the infant industry provided more than two 
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thousand jobs and started to lobby for the maximum feasible solar implementation in 
the state.33 Many politicians started to see switching to solar as a way to create jobs and 
to build a strong decentralized energy industry. The government effort, therefore, 
championed "actions by private businesses and local groups working toward a 'Solar 
California' - such as local solar utilities, community-run solar enterprises, local solar 
codes, small solar businesses, community planning efforts, and community-based solar 
education programs." (SolarCal Council 1979:10) 

In 1976, the Private Energy Producer Act (PEPA) was enacted, which was designed to 
encourage private producers - including consumers, companies, cities, counties, 
districts, and public agencies - "to competitively develop independent sources of 
natural gas and electric energy ... solely for [their] own use."34 A year later, 
Assemblyman Hart proposed a measure to promote the private use of solar energy: a 55 
percent income tax credit to individuals who purchase solar systems.35 Interestingly, 
wind technology was overlooked. Several reasons can be discerned. First, just like the 
utilities had placed their hope on the development of nuclear breeder reactors to sustain 
the centralized high-energy society, the soft-energy advocates promoted solar technol
ogy as a backstop technology. In an intellectual and speculative sense, the absolute solar 
solution was more attractive than the modest contribution wind energy could offer. 
Furthermore, at the time the extent of the wind resource was unclear. Finally, whereas 
the wind industry was a marginal business, the solar industry had a certain magic to it, 
and was politically very active. 

The arguments for the solar energy tax credit revolved around multiple issues -
lessening the state's dependence on imported oil, the labor intensiveness of renewable 
energy, and the obscene subsidies being dished out yearly to support conventional fuels 
(Mirviss 1983). At the time, the fact that a five-billion-dollar surplus existed in the state 
General Fund facilitated political experiments, and the proposal was easily accepted. 
This mood of financial generosity deteriorated rapidly as a result of a 'taxpayers' revolt,' 
that started in June 1978 with the approval of Proposition 13. This ballot measure 
severely restricted local property taxes, which immediately reduced local-government 
income by almost 60 percent, an amount exceeding seven billion-dollar. Governor 
Brown and the legislature decided to underwrite the local governments through the 
state surplus. In fiscal year 1978-1979, the state distributed close to five billion dollars to 
counties, cities, and special districts, keeping local budgets at 90 percent of their 
previous levels. In short, Proposition 13 implied budget cuts and program reductions on 
all levels of government. Politically, it signaled a new conservatism in the state, a 
movement toward economy in government (Harvey 1985: 217-219). 

A program to accelerate solar space and water heating escaped the 'spirit of the new 
austerity.'36 There was a strong belief that the technology was expensive and still 'just 
around the corner' from being really cost-effective (Drager 1979: 393). Nevertheless -
spurred by business people and active citizen lobbying - the legislature enacted a 
comprehensive set of legislation for its promotion. The September 1978 solar legislation 
comprised issues like financing, job-training, utility-involvement, solar rights, and a 
measure protecting consumers from fraudulent businesses (CEC 1981:11-12). Further
more, since it was realized that California possessed some excellent wind sites, the 
coverage of the solar tax credit was expanded to wind,37 to stimulate a market for small 
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scale (1-15 kW) and medium scale (15-100 kW) wind turbines. These machines were 
believed to operate in a variety of applications including rural residences, water pump
ing, remote small communities, farms, ski resorts, and certain industries. 

In contrast to the 1977 solar tax credit law, which had mainly stemmed from the 
infant solar business community that aspired to grow, the need for the 1978 solar/wind 
tax credit was defined within the CEC, and the state Office of Appropriate Technology. 
Despite Proposition 13, the solar tax credit expansion was 'easy to sell,' because there 
was no noticeable wind power development at the time. Hamrin, who wrote the law 
when she was at the Energy Commission, vividly recalls that Legislators thought "You 
want one, you can have one. There is no one building anything. No big deal!"38 

Experiencing no noticeable activity in the field of wind energy, the Legislature refrained 
from adjusting the rest of the solar legislation to wind. 

2.2.6 The Office of Appropriate Technology 

Since the mid-1960s, the Farallons Institute in California had developed a critique of 
American domestic technology. When Small is Beautiful became a rallying cry, atten
tion to the problem of technology choice rose quickly. In his similarly titled book, 
subtitled Economics as if People Mattered, the British economist Fritz Schumacher 
argued that the sophisticated, highly capital technology of modern industry was 
"inherently violent, ecologically damaging, self-defeating in terms of non-renewable 
resources and stultifying for the human person" (1973: 163). Contrary to this, "inter
mediate" or "appropriate" technologies were defined as those that are cheap enough to 
be accessible to nearly everyone, simple enough to be easily maintained and repaired, 
suitable for small-scale application, compatible with man's needs for creativity, and self-
educative in environmental awareness (Pursell 1993: 632). 

The rise of Appropriate Technology was part of a broad counter cultural movement 
that pointed to a gap between the ideals and the reality of post-war liberalism. The 
technocracy of the American power elite, its slow response to racial injustice and the 
humiliating military defeat in Vietnam, the corporate economy, the stalemated labor 
movement, the energy crisis, and Watergate - these all led to a loss of establishment 
credibility evident throughout America during the 1960s and 70s. As part of the 
broader crisis in the power structure of American society, the motives and integrity of 
leaders in the electric power industry were maligned. The oil shock and regular black
outs, combined with the perils surrounding nuclear power and rapidly rising utility 
rates, turned a well-established trait in the national character — the distrust of authority 
- against the power industry (cf. IEEE 1974). According to the Appropriate Technology 
movement the energy problem was "but one manifestation of a far more fundamental 
crisis involving nothing less than the future course and/or survival of industrialized 
society." (Robinson 1982: 33) It criticized the American growth machine for causing a 
rapid depletion of natural resources, and scolded industrial society's narrow focus on 
economic efficiency. It claimed that, "the roots of many of our problems ... are in 
concentrated power by a few over natural, technological, political and economic 
resources." (OAT 1981: 6) It therefore concluded that "an essential function of U.S. 
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energy policy should be to break down the political power base of the major energy 
companies, either through the strict application of antitrust laws, or the reduction of 
special privileges to the industry, such as oil depletion allowances and specially tailored 
tax benefits." (Clark 1975: 128) 

The movement passionately argued that 'local action' and 'community self-reliance' 
would do an even better job in decentralizing control over production and resources. 
They envisioned a democratic, cooperative society in which local producers would use 
local resources to satisfy local needs, the response of individuals on a community level 
to the energy and material shortages of the future" was regarded to be "crucial to 
survival" {ibid. 581). In short, Lovins and company believed that onsite solar collectors 
and wind generators were appropriate and resource efficient technologies, that could be 
tailored to the needs of the community. The use of small scale and decentralized energy 
technologies was a means to free the community from utility dominance, and to 
achieve energy self-reliance. Moreover, the sharing of these energy resources was 
thought to promote solidarity between community groups. Renewable energy technol
ogies were seen as liberating technologies, which would guide community development 
and lead to the preservation of community values. 

Governor Brown established the Office of Appropriate Technology (OAT) in 1976. 
The OAT comprised his most outspoken political experiment, as it was a serious effort 
to mobilize the ideas of the Appropriate Technology movement and develop appropri
ate technology. The OAT was responsible for small wind energy conversion systems, 
which was regarded as an ingredient in the 'quiet movement toward community self-
reliance,' that was perceived to be taking place in some cities and towns in California 
(cf. OAT 1981). The Governor's Office worked very closely together with the CEC'S 
Solar Office on this issue, and its approach was very practical. The OAT wanted to take 
"the mystery out of what needs to be done to get a wind system up and working." (Park 
and Obermeier 1982: 1) For this reason the state Office managed a few demonstrations. 
Its main emphasis, however, was on the dissemination of knowledge "to simplify the 
process of planning the construction of a wind energy machine" {ibid. 5). 

Besides technical data, the state Office provided information on dealing with 
economic, legal, and social issues. For example, to encourage local governments to 
bring wind technologies in, the OAT and CEC developed a Model Wind Ordinance for 
small wind systems. Their 1979 publication Common Sense Wind Energy (Park and 
Obermeier 1982) was widely distributed to Californians interested in wind energy. This 
guide was primarily intended for the individual user of wind energy. Small scale wind 
systems permitted "individuals to be more closely in touch with their energy needs," 
and fostered "an ethic of energy conservation." (Lerner and Ginosar 1979: 140) But 
most readers were impressed neither by this ethic of self-constraint, nor even by the 
notion of'energy self-sufficiency producing savings.' Instead, they were intrigued by the 
opportunity of becoming a commercial energy producer. This possibility was created 
due to congressional adoption of the National Energy Act in October 1978. 
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2.3 Independent Power 

PURPA is downright revolutionary. When pondering its potential, one cannot help 
but wonder how a law such as this passed the congressional gauntlet of special inter
ests. It is enough to revive one's flagging faith in democracy. Paul Gipe, iç8y. $4 

In the spring of 1977, Jimmy Carter appeared on television, and told the American 
people that the era of cheap and abundant energy was over. He warned that the transi
tion to a period of costly and scarce fossil fuel would bring hardship. Declaring this 
effort as 'the moral equivalent of war,' the President spurred Congress into enacting the 
nation's first attempt at a comprehensive energy policy. After nearly a year and a half of 
deliberation, the National Energy Act (NEA) passed. The NEA aimed at decreasing 
America's oil imports.39 It was composed of five bills covering every aspect of the energy 
sector from conservation to production and distribution. Of those statutes, the Public 
Utilities Regulatory Policies Act (PURPA), and the Energy Tax Act (ETA) played a 
crucial role in the development of the renewable energy industry in California. In 
addition to the California solar/wind tax credit, ETA'S energy tax credits created an 
additional financial incentive for private investment in alternative generating technol
ogies. 

Addressing the problem of rising utility rates, PURPA attempted to reform utility 
pricing and policy. It became most widely known for section 210 that enabled indepen
dent power producers to break up the utility monopoly on electric power generation. 
Funnily enough, this revolutionary provision received very little attention from either 
the public or private sector at the time the NEA was passed.40 In essence, section 210 
required electric utilities to buy power from qualified cogenerators and small power 
producers up to 30 megawatts, and to sell power to these 'qualifying facilities' (QFS) at 
just and reasonable rates. In one step, PURPA removed three major institutional bar
riers. 

First, it assured small system users of backup power at fair rates. Second, the law 
mandated that the rates for purchases from QFS were not to exceed utility 'avoided 
costs.' In other words, the rates paid to small power producers for the electric energy 
they feed into the power lines, were not to surpass the costs the utility 'avoided' by not 
having to generate the power itself. Finally, it exempted QFS from laws, which regulated 
large-scale power producers, PURPA'S implementation on the state level caused a 
political and analytical battlefield. Congress had left the interpretation of PURPA largely 
in the hands of the state regulators. The California Public Utilities Commission's 
favorable interpretation of PURPA was a major contribution to the wind power devel
opment in California.41 

2.3.1 Third-Party Wind Turbine Enterprise 

It is still a mystery how PURPA'S section 210 came about, and the fact that it barely 
received attention from either coalition at the time the NEA was passed adds to the 
puzzle (Starrs 1988:115). Some have argued that the public clamor over high rates had 
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forced utilities to permit interconnections, e.g. with home wind systems, and saw 
PURPA as a 'goodwill gesture.' (cf. Gipe 1983: 54) Others believe that Congress passed 
PURPA to promote the local use of renewable energy sources, and saw section 210 as the 
federal equivalent of the Private Energy Producer Act in California.42 Section 210, 
however, went beyond the California law. The latter was indeed aimed at self-produc
tion and only required the utilities to transmit power on the behalf of the private energy 

producer. In addition, section 210 obligated utilities to purchase power from qualifying 
small power producers at the avoided costs. The private energy producer was thought to 
be a producer and a consumer at the same time, a so-called prosumer. In the provisions 
of PURPA the connection between energy production and consumption was lost. 

The probably unintended consequence of PURPA was that it opened up the utility's 
monopoly in the electricity generation market, and created chances for independent 
power producers. Some people seized the opportunity and said, "this looks like this 
could be good business! I am going out there and I am going to build something."43 On 
the new small power producer market, several options were offered. Businesspeople and 
engineers alike proposed everything: cogeneration plants, geothermal power plants (cf. 
Willen 1980), small hydro plants (cf. Rios 1981), et cetera. Wind farming was another 
niche market that was anticipated to evolve. It was an imaginative market, a speculative 
market of expectations about new technological developments. It was built on the 
prospect that the still-untested "wind turbine technology would be developed in plenty 
of time."44 

In short, the ideal of local development of renewable resources implicit in PURPA 
contested the ground with another, even stronger ideal - the notion of opportunity, of 
career, of the self-made man. These forces unleashed in the field of wind energy an 
entrepreneurial zeal, a rage for business, for profits, and for opportunity, PURPA created 
a new type of player within the field of alternative energy: the QF project developer. 
Contrary to the utilities who had taken a 'wait and see' attitude, the third-party wind 
power developers believed that an adequate technology base existed to start using wind 
machines on a large scale, and were strongly motivated to make wind energy 'happen.' 
They acted as central nodes in the wind power market of early promises, by attracting 
the attention of investors who were willing to assume the financial and technical risks 
necessary to make wind farming a reality. They negotiated for a power purchase 
agreement with the utility companies. Furthermore, they selected manufacturers who 
produced wind turbines. Simultaneously, their ideas and planning efforts defined a 
future market for wind technology. Trading on it, many small and new firms entered 
the wind turbine manufacturing business. Last but not least, appreciating the fact that 
the wind power market is a political market, they built up a network of valuable 
contacts within the Legislator and the Administration. They lobbied to protect their 
interests and funneled money into campaign donations. 

Basically, there were four strategies for making things happen. Wind farm developers 
could either invest in large wind turbines - already under construction by the federal 
program for five years - or in small wind turbines. Moreover, they could either buy 
these wind machines from manufacturers or choose to build their own. All these 
approaches were practiced to a certain degree, and shifts from one strategy to another 
occasionally occurred. 
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2.3.2 Pursuing Large-Scale Wind Farms 

In 1978, Windfarms Limited (WFL) started to pursue large-scale wind projects, antici
pating the following scenario (cf. Flavin 1981: 24-25; Slichter 1982). Firms just like itself 
would enter the wind energy business, raise money and set up projects. This would 
create a growing market for wind energy machines. Wind turbine manufacturers, eager 
to capture their share of the market, would be spurred on to reduce their turbine costs. 
Cheaper turbines would allow an even more rapid expansion of the market. And at a 
certain point in time, the scale of investments would justify manufacturers' use of large-
scale production and assembly techniques in the wind turbine industry. Mass produc
tion of wind machines would bring the costs of wind electric power down to a level 
competitive with conventional sources of energy. 

This scenario had not appeared out of the blue. Huge corporations like Boeing and 
Lockheed that were involved in the federal wind energy program anticipated the same 
type of market development, and published studies that predicted even stronger cost 
reductions (cf. Lerner 1978: 3). They, however, had experience that as long as perfor
mance and reliability data were scanty or nonexistent, the utilities chose not to specu
late on future developments and imminent low cost. Instead, the electric power indus
try preferred to "wait for the kinks to get worked out."45 The utilities' refusal to commit 
themselves to the development of wind turbines ran counter to the above commercial
ization theory, which implied both user and manufacturer motivation. Taking advan
tage of the need for motivated users, WFL declared that they would fill the "gap 
between the manufacturers and the utility companies." (Flavin 1981: 32) The announce
ment put an end to the innovation deadlock that had existed since the beginning of the 
federal wind program, and gave the potential manufacturers of large scale wind turbines 
new hope. 

In mid-1980, WFL contracted with the Hawaiian Electric Company to construct an 
80-MW wind farm made up of 4-megawatt turbines built by Hamilton Standard, which 
represented "the first large wind energy project undertaken jointly by an investor-
owned utility and private-sector financing." (March et al. 1982: 18) Showing faith in its 
own product, the wind turbine manufacturer both took an equity position in the 
project, and provided guarantees on the performance of its WTS-4 turbines {ibid. 19). 
Nevertheless, the privately funded prototype WTS-4 proved a lemon, and the firm left 
the wind business in 1981 (Serchuk 1995: 231). WFL was not deterred by Hamilton 
Standard's retreat. Furthermore, together with the Denver-based Aero Turbine Energy 
Company, the firm was not put off by the meager test results of the Mod-i machine.46 

Both led by the opinion of the FWEP administrators that the Boeing machine was "a 
complete design with very careful cost estimation worked out" (Tennyson 1979b: 2) as 
well as by the trustworthiness and technological reputation of its manufacturer, the two 
wind farmers determinedly shifted their ambition and expectations toward the federal 
program's Mod-2 turbine. 

In the meantime, the investor-owned utilities in California seemed to have lost their 
serious skepticism about the technological potential and economical feasibility of 
renewable energy technologies. In 1980, Southern California Edison (SCE) stunned the 
industry by committing itself to a corporate strategy based on renewable resource 
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development. In a letter to all company employees, SCE chairman William R. Gould 
wrote "As a result of some significant successes in a number of research and develop
ment areas, we now believe that some forms of power generation [wind, geothermal, 
solar, fuel cells, and small hydroelectric] which a few years ago were speculative or 
unproven have progressed to the point that they can be aggressively developed and 
relied upon to provide a significant part - perhaps about 30 percent - of the electricity 
to supply the additional needs of our customers later this decade." (quoted in Fenn 
1984: 89) In 1981, PG&E announced that it too would concentrate on the development 
of renewables. SCE planned to add 120 megawatts of wind power to its grid by 1990, 
but PG&E considered an even more ambitious goal. In 1981, the P G & E signed a letter of 
intent with WFL to undertake the joint development of a 320-MW wind farm to be 
located in a windy pass in Solano County (March et al. 1982: 20), which was thought to 
be sufficient to give the Boeing Company enough incentive to set up an assembly line 
(cf. Harding 1982). 

Apart from supplying the location, PG&E did not take any chances. First, by con
tracting with Windfarm Limited, the investor-owned utility shifted the economic risk 
to the third-party developer. Michael Russo of PG&E'S planning department explained 
"We have benefits from this in the power which we will be getting and in the elimi
nation of capital costs we would otherwise have to pay if we wanted to handle such a 
project ourselves." (quoted in Fenn 1984: 92) Second, the power produced would 
mainly substitute for oil-fired electricity, PG&E intended to pay the wind farm devel
oper the same price it would normally pay for oil-based generation of electricity. In 
addition, there was a guaranteed market for the wind power. The state's Department of 
Water Resources agreed to buy the electricity generated during off-peak times for 
pumping purposes. In fact, the wind farm project was at the risk of WFL. The electric 
utilities confined themselves to investigating the wind energy potential in their service 
territories, to wind turbine design testing,47 and to keeping an eye on private developers 
erecting wind turbines. 

Although, in practice, the utilities' actual involvement in wind energy was not 
particularly impressive, the utilities' apparent shift toward renewables suggested that 
they were making a major break with traditional utility planning concepts (Fenn 1984: 
89). The dissolvement of the CPUC'S objection to utility involvement in the field of soft 
energy technologies towards the end of the 1970s, serves as an important explanatory 
factor. The Environmental Defense Fund (EDF) , a national environmental organi
zation, played a key role in weakening CPUC'S opposition against utility involvement 
and changing utility's attitude toward small-scale power plants.48 

5.3 EDF'S Businessman's Approach Toward the Use of Renewable Resources 

For most environmental groups, conservation was a virtue. Since virtues do not seek 
profit, it was perceived and accepted that conservation would be necessarily expensive. 
The EDF contested the truism, 'It doesn't pay to save the world.' Led by economist 
Zach Willey, EDF argued that conservation-mindedness would profit both consumers 
and utility's shareholders (Roe 1984: 59). David Roe argued that Willey's perspective 
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had "the soulless texture that is the economist's trade mark ... If it had any ideology at 
all, it was the ordinary ideology of capitalist industry." (ibid. 12) In industry's terms, 
EDF combated utility-plant-building as economically disastrous in repeated rate 
hearings before the C P U C . Its position gained much sympathy in the upper reaches of 
the c p u c after its claim had been strengthened by computer calculations. In 1978, EDF 
first used its so-called ELFIN model in a PG&E rate proceeding.49 The investor-owned 
utility was fined for 14 million dollars (ibid. 165). The CPUC criticized PG&E'S manage
ment for its "minimal level of support" for the development of cogeneration.50 EDF'S 
computer model showed that the principles that the electricity industry preached for its 
own parish did not lead to giant power plants, but instead to the very things that the 
utility industry was vigorously trying to fend off. It revealed that a 'renewable and 
alternative energy supply' strategy might be more profitable, for both the public and the 
utility, than the conventional grow-and-build strategy. Small was no longer merely 
beautiful, EDF'S argument was that it was also cheap (ibid. 119). 

The rate of return penalty imposed on PG&E was the first indicator that the CPUC 
was losing its objections to utility involvement. Severe changes in the economic condi
tions of the electricity sector caused the Brown Administration to stop its policy of 
keeping back the 'soft energy solution' from the utilities. Throughout the decade, rising 
fuel costs and inflation had weakened the financial health of America's electric industry. 
By the end of the 1970s, the financial position of the California utilities was so precari
ous, that state regulators could no longer afford the luxury to deny EDF'S claim. 
Tremendous pressure to balance the financial health of utilities and protect consumers 
from unreasonable cost increases, pulled Jerry Brown from the ideological barricades. 
The CPUC announced that it would use its authority to direct utilities into large-scale 
conservation. According to its President, this effort to redirect the focus of energy 
regulation toward conservation "is a very fundamental change, reflecting the economies 
of the energy supply."51 In addition to its venture into energy conservation, the C P U C 
declared itself in favor of both dispersed producer, and utility investment in alternative 
sources of energy. These moves deprived communities and small entrepreneurs of their 
privilege to political support on conservation and solar energy. The unexpectedly low 
growth of solar energy in the last years made insiders around Governor Brown realize 
that time was too short for a surge of popular interest to pay off. 

In retrospect, the soft energy intellectuals had anticipated that the masses would 
share their convictions as a matter of logic and principle. They had assumed that a 
whole number of communities and small entrepreneurs would get involved to make 
conservation and solar work. As a result, their expectations on the development of 
conservation and solar energy systems had been high. On top ofthat, the idea that 
hardware would follow ideology had led the energy specialists in the Governor's office 
to believe that extensive political action was superfluous.52 In due course, however, their 
common climate of'absolutist enthusiasm' became disturbed. 

First, Brown's advisers discovered that public awareness of solar development was 
low. This violated their Jeffersonian faith in participatory democracy as the best means 
to solve the energy production problem. Moreover, they saw an explosion of corporate 
interest in solar energy. This was contrary to their expectation that the widespread use 
of understandable alternative technology would restore honest competition in the 
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energy business. The fact that, along with small manufacturers, big oil companies had 
been moving into the solar business refuted the notion that appropriate technology 
'runs up against the brick wall of vested interests'. The very complexity of the historical 
process itself had proven the orthodox soft energy doctrine wrong. The soft energy 
advocates in power were among the first to admit this. Time had played a dirty trick on 
them. At one moment in history, the rise of the Appropriate Technology movement 
had seemed to coincide with the rise of the utility industry's problems. More than just 
offering a solution, the movement's ideal program of reform had been thought to make 
the existing utility monopoly obsolete.53 But history had not moved in a straight line. 
The quandaries of the industry had kept on growing, but the support the reform 
movement found had not. This had broken the assumed symmetry between the 
industry's problems and the movement's solution. The Environmental Defense Fund 
had used this stalemate to promote the 'soft energy path' as a technical solution to the 
problems of the electric utilities, rather than an ideological one. 

In short, the orthodox soft energy advocates had championed appropriate technol
ogy as a means to guide community development and minimize resource depletion. 
They had criticized industrial society's focus on economic efficiency, and expected that 
common sense and action at the local level would compensate for the inability of its 
institutions to adapt to changing conditions. The pragmatic 'soft' energy proponents 
shared the 'loss-of-flexibiliry' criticism, but didn't blame capitalism for it. They held 
that economic self-interest was a powerful argument. These 'hard' 'soft' energy 
advocates54 argued that the 'hard-headed principles' based on 'the ordinär}' ideology of 
the capitalist industry' would impose the alternative energy solution to the utilities (cf. 
Roe 1984: 12, 79). 

The investor-owned utilities reluctantly adopted the businessman's approach of 
EDF. Their construction plans were substantially off track, and caused serious cash flow 
problems. Four nuclear power generating stations were behind schedule, with no assur
ance they would ever begin operating. For example, PG&E'S Diablo Canyon nuclear 
project at San Luis Obispo was supposed to have been completed in 1973 at a cost of 
350 million dollars. But, by the turn of the decade, its cost had quadrupled, and the two 
1,100-megawatt reactors were still unlicensed. Moreover, the near meltdown at Three 
Mile Island on the East Coast in Pennsylvania in March 1979, had triggered a nation
wide chain reaction, complete with protest rallies, confrontations, and political clashes 
(Rubin 1979). The construction delays led to serious financial problems, and spread 
concern about capacity shortages.55 

With the Legislature, the CPUC and the CEC on their back, the California utilities 
reluctantly admitted that, "The age of the dinosaur - the large, central power plant 
with a ten-to-fifteen-year lead time - may have been passed." (Fenn 1984: 92) The 
grow-and-build strategy was no longer perceived as the cheapest and most reliable way 
to meet the growth of customer demand. Aside from the regulatory environment, the 
major reason for the growing interest in renewables was that their small scale and 
modularity were thought to give utilities greater flexibility and reduce financial risks 
[ibid. 88-94). Photovoltaic plants, geothermal and biomass plants, and wind farms, 
could all be built in two or three years. Both trying to please the regulators, and seeing 
renewables as a potential business opportunity, the utilities started to set up research 
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and development programs. Maybe more important, these efforts were attempts to 
restore their public image. Christopher Flavin (1981: 30) of the Worldwatch Institute 
commented that " P G & E and SCE seem to be playing a game of leapfrog as each 
attempts to one-up the other in a fight for leadership and public recognition in wind 
energy development." 

2.3.4 Oil Prices and Investor Confidence 

For each wind farmer, raising capital for development work was of vital importance. 
Encouraged by the state government56 and charmed by the potential for financial 
success, California's financial community showed itself willing to invest in commercial 
wind development. There were several approaches to raising capital (cf. March et al. 
1982: 20). WFL - founded in 1978 by Wayne Van Dyke, a venture finance specialist -
arranged for debt and equity financing from such conventional sources as insurance 
companies and investment banks. The San Francisco-based firm expected to use large 
multimegawatt turbines purchased from manufacturers such as Boeing and Hamilton 
Standard (see above). The company anticipated that once the turbines were manufac
tured in quantity, wind farms would generate electricity for 4-6 't/kWh, compared to 
the at the time average utility oil cost of 6-7 <t/kWh (Slichter 1982). Thus, the profit 
potential of large-scale wind farms seemed formidable. Furthermore, their rate of return 
would not be subject to state regulatory authority (March et al. 1982: 81-82). On the 
widely held assumption that oil prices would keep on rising, WFL'S method proved 
successful. By 1982, the company had contracts with three oil-dependent utilities for 
more than 450 megawatts. 

The wind farms were expected to begin generating power around 1985, but, for 
various reasons, have never materialised. The most straightforward reason was that the 
technology was lacking. The Mod-2 technology soon turned out to be troublesome.57 

The chances that an aggressive federal R&D program would correct its serious faults had 
disappeared with the arrival of the Reagan Administration. Arguing that "the technol
ogy was proven and economic, and deserved no further support," the Administration 
reduced the budget from 89 million to 19 million dollars for fiscal year 1982 (Slichter 
1982: 49). Boeing engineers had already started to modify the Mod-2, but the Boeing 
management felt hesitant about the quality of its own product. Experiencing a strong 
decrease of political support for alternative technologies, Boeing Aerospace Company 
judged that it was too risky to further its plans of moving into the business of manufac
turing megawatt scale wind turbines, WFL proved to be a go-getter. The firm decided to 
set up its own R&D program, and succeeded to arrange 105 million dollars for it. In 
1984, however, the prices of oil started to fall. Eventually, the disastrous effect of falling 
oil prices on the cost-competitiveness of wind technology caused the impressive deal to 
collapse (Serchuk 1995: 231). 
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2.3.5 Tax Credits and Investor Confidence 

The Department of Water Resources has associated itself with private industry in 
ways that set precedents and open new and exciting possibilities for future cooper
ation between the private sector and government for meeting energy needs. 
Huey D. Johnson (California Secretary for Resources), 1979: si 

The vast majority of the wind developers opted for smaller sized wind turbines, and 
chose a different method to raise capital for building wind farms. Their strategy was to 
attract individual investors interested in sheltering taxable income. In this approach the 
individual investor purchased a wind turbine, which the wind farm developer installed 
in one of its wind farms. The investor next entered into a management contract with 
the developer to service the equipment and to arrange sale of the power to the utility. In 
this way, the investor's income is derived from income produced by the sale of electric
ity and from the benefits of the tax shelter. 

This approach was pioneered by the Massachusetts-based firm u. s. Windpower 
(usw). The company became known as the lone wolf of the wind power business, 
because of its clear-cut, and 'stubbornly self-sufficient' course of vertical integration: 
operating its own turbines in its own development projects (Davidson 1989a).58 In 1979, 
the firm developed the nation's first PURPA-protected wind farm. It was located in 
New Hampshire and had twenty 30 kW turbines. The project turned into a big flop, 
but its failure did not upset the company. Paul Gipe remembers that "When they put 
up the first 40-foot diameter machine the thing broke, but they were already designing 
the next one, the 56-50, and they were already raising money for that."59 

The money actually was raised in the Golden State, where the Department of Water 
Resources (DWR) was playing an important pioneering role in advancing private 
renewable energy projects. Headed by Ron Robie, DWR was already engaged in several 
geothermal energy projects, and became also inspired by usw's artist concepts of the 
Altamont Pass covered with thousands of small wind turbines, like flowers on a 
meadow.60 Excited by the futuristic pictures, the largest single user of electrical power 
in California decided to enter into an association with u s w "for power from what may 
develop into the first large-scale commercially feasible wind project in the country." 
(Johnson 1979: 51) This venture caused u sw to move westwards in 1980, where the 
private company started to erect its new 56-foot diameter, 56-50 kW machines for the 
ioo-MW project. The technology was disappointing and very unreliable, but after 
solving many technological troubles and more than seven hundred turbines and sixth 
versions later, the company eventually developed a dependable and high performance 
machine before the end of 1983: the 56-100 (56 foot diameter, 100 kW). 
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2.4 The Wind Farm Rush 

America has a tradition of individual and corporate independence in times when our 
government fails to provide real leadership and seems impotent in dealing with crisis 
situations which affect all parts of our society. ... In California alternative energy 
options are being converted from dreams to realities and from drawing board to 
operating hardware in a number of significant and exciting instances. 
Huey D. Johnson (California Secretary for Resources), 1979: $0 

The possibility of putting up wind farms using small wind turbines proved to be an 
inspiring and attractive idea. In 1982, some fifteen companies were already developing 
projects, and only two years later this number had doubled. The entrance of wind 
turbine manufactures on the California market kept pace with this increase. * Farm 
windmills had been optimized with respect to the consumption of one family or one 
small factory. This effectively limited the capacity of these little mills to approximately 
20 kW. Wind farm developers were not bound by size. In contrast, economies of scale 
favored larger turbines,62 and caused a strongly growing demand for medium-sized 
turbines. In 1982, more than a thousand wind turbines were installed and during the 
'gold rush' period almost five thousand machines were installed annually. 

Governor Brown's Administration judged favorably on the efforts of the private 
industry. State administrators had tried to convince the Legislature, the Congress, and 
the Department of Energy that renewable technologies could innovate faster. Their 
attempts, however, had not been successful. The Californian lawmakers had rejected 
the idea of an ambitious centrally planned wind power program. Secondly, the federal 
government was spending only five percent of its R&D budget to various forms of solar 
energy. Finally, they had not succeeded to get aid for wind energy from D O E . Disap
pointed by the lack of political support, the Brown Administration was "excited to see 
that the alternative energy options neglected by politicians and federal administrators" 
were "picked up by private industry, concerned individuals and organizations." 
(Johnson 1979: 50) Dying to suit hard action to their soft energy words, the Brown 
administrators took advantage of the new feverish activity induced by PURPA. They 
offered services and information to the QF developers, and strongly stimulated wind 
developers to capitalize California's ideal sites for wind energy production. In short, the 
Brown Administration became a mother to the burgeoning solar and wind industry, 
and made it feel at home in the Golden State. 

2.4.1 The Burgeoning Wind Industry's Technological Problems 

The vast majority of the wind farm developers had a background in financing. They 
were interested in making money, and setting up wind farms was a way to do that. The 
tax benefits attracted a lot of investment money from rich individuals to wind energy 
projects. Therefore, the demand-side existed for both individual investors who were 
interested in a short-term tax shelter and who were not concerned about wind turbine 
technology, as well as wind farm developers who were unsophisticated with respect to 
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the technology.63 On the supply-side there was only a handful of American manufac
turers in the early eighties who could deliver wind turbines larger than 20 kW.64 The 
technology these companies sold was weak and underdeveloped.65 The influx of capital 
to inexperienced and unknowledgeable wind farm developers created a demand for 
untested and immature technology. The regulatory system did not do much to prevent 
the commercial development of low performance, uneconomic technologies with poor 
longevity. 

First, although the solar tax credit had been expanded to wind in 1978, the Brown 
Administration had not adjusted the rest of the solar legislation to wind. In particular, 
measures for protecting consumers from fraudulent businesses and bad products, which 
had been introduced with regard to solar energy technologies, were lacking in the field 
of wind energy. The main reason for this was that it was anticipated that solar technol
ogies would come in at a rapid speed, while wind energy was expected to show a slow 
development. In retrospect, the administrators overestimated the development of solar, 
and underestimated the development of wind energy.66 

Secondly, the tax credit system tied the level of the subsidy to capital investment 
rather than to energy production. The fact that proponents, for fear of its abolishment, 
were kept from raising this matter, prevented improvement of the tax credit program. 

Thirdly, until 1985 the Administration made little effort to provide up-to-date 
factual and reliable data on the quality of the technology. The whole wind business 
suffered from a serious lack of trustworthy technological information. 

While the murkiness of the market enabled competition on an unreal basis, the 
fierce competition between American manufacturers seemed to justify it. The techno
logical naivete of most of the wind developers, the lack of authoritative product infor
mation, combined with the cut-throat mentality that characterized the American 
business culture, created a market where manufacturers were competing on numbers 
that did not mean anything. Or, as Paul Gipe expressed it, "They were competing on 
dollars per kilowatt of installed capacity, and on fancy color pictures."67 The absence of 
institutional mechanisms that would have protected consumers from buying bad 
technology, combined with very favorable public subsidies, caused a form of unbridled 
competition and prevented a style of competition based on technological merits. At the 
root of all this was the fact that all actors in favor of wind energy - policy makers, 
politicians, wind turbine manufacturers, and wind project developers - failed or feared 
to acknowledge that an appropriate and sufficient technology base was lacking to start 
up rapid commercialization. 

During the 1970s, most manufacturers had lacked the means to achieve their goals of 
reducing the cost and improving the reliability of their small turbines. The sales had 
been so low that producers "could not even afford to introduce improvements they 
knew could greatly boost performance." (Flavin 1981: 22) Once wind farm developers 
started to express their need for intermediate systems, many manufacturers of residen
tial wind machines had not even been able to match the performance of the 1930s era 
windchargers {ibid.). This unforeseen demand for medium-sized turbines made the 
inadequacy of the manufacturer's technology even more succinct. The technology not 
only lacked reliability and longevity, and was not only too expensive, all of a sudden it 
also was too small. On the positive side, money poured into the capital-starved indus-
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try, which enabled manufacturers to advance the changes they had wanted all those 
years, and incorporate them in the design of their medium sized turbines. They were 
confident that by pushing "the state of the art as far as was practical in the direction of 
high speed, low solidity wind turbine design," they would kill two bifds with one stone. 
The use of'slender lightweight, fiber glass blades,' 'high-speed turbine design,' and 
'flexible towers' were believed to lead to bigget, less complex and more cost-effective 
wind turbines (cf. Flavin 1981: 21-22; Heymann 1992: 21). 

Thus, although in the early eighties, the manufactuters had barely been able to 
bridge the technological gap that existed between their products and the machines 
of their predecessors from the 1930s, they were already getting ready to use new tech
nological concepts for building wind systems at three or more times the size than 
they were used to. In other words, they wanted to start dancing before they had 
learned to walk. Moreover, attracted by the potential for financial success of such a 
risky and ambitious technological approach, investors and wind developers were 
willing to assume the financial and technical risks necessary to make wind farming a 
reality. This cash enabled manufacturers to wipe the slate clean with regard to the 
technology, and to start fulfilling their dreams in all respects; from a technological, 
economical, and sometimes political point of view. In this way, technology needs and 
technology promises began to reinforce each other and filled the California air with 
high hopes. 

The initial wind farms were nearly all experiencing severe blade fatigue problems. 
The perception that these first failures were start-up difficulties and just normal grow
ing pains of a young industry (cf. Flavin 1981: 22; Tyler 1982: 107) prevented a timely 
contest of the belief that applying 'known materials and known technological concepts' 
to wind machines would result in fast technological progress. Consequently, several 
U.S. companies were already backlogged two years on machine orders before all kinds 
of mechanical, electrical, and aerodynamical problems showed up on all sides, and 
revealed that the nascent American turbine industry was undergoing structural prob
lems (Tyler 1982: 107). In theory, the richly filled order books provided the means for 
rapid technological innovation, but, in reality, had a stranglehold on the 'successful' 
American companies. To meet the demand, manufacturers put most of their effort and 
capital into putting up new production lines, as their first priority was to deliver their 
turbines to their sponsors, namely the wind farm developers, on time. Because the latter 
agreed that the optimum size would be in the 100-500 kW range, the producers' second 
priority was to scale up their turbines for the near-future market. 

Strangely enough, technology development to a certain extent was of no direct 
concern to the manufacturers. It was only third rank, because it was felt that technology 
was related to the future market. Although urgent technological problems were solved 
on an incidental basis, more structural technological problems were often shelved, 
because the process of analyzing problems and redesigning wind turbines was very time-
consuming. Since ignorant wind farm developers did not have the expertise to value 
proper solutions, structural solutions did not directly lead to more profit. The full order 
files of the 'better' American companies also gave lower-performance and even non-
performing turbines an effortless market share, and provided American and foreign 
newcomers a relatively easy access to the California wind turbine market. 
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2.4.2 Tax Credits under Fire 

Assembly G O P leader Robert Naylor, and other Republican lawmakers, have been the 

greatest surprise allies. Although renewable energy advocates have argued for years 

that the issues (decentralization, small business development, national security, etc.) 

are all 'conservative' issues, this is one of the first times in California that Republicans 

are taking a leadership role. Alan H. Mirviss (Director SolarCal Council), iç8y. 3 

T h e arrival of Republican Administrations in Sacramento and Washington brought 

fresh topics to the political debate, which placed the tax credits under fire. In 1980, the 

newly elected President Ronald Reagan made his first attack on the federal tax credits, 

but his effort was turned back by bipartisan support of the emerging industry.68 Three 

years later, George Deukmejian replaced Governor Brown and surprised the industry 

and the Legislature with a proposal to retroactively eliminate California's tax credit. 

Pointing at the one billion-dollar state budget deficit, Deukmejian had promised the 

voters to undo the 'damage' brought to California by Brown. T h e new Republican 

Governor gave an early indication of the new political climate both by abolishing the 

Office of Appropriate Technology and by proposing to eliminate the solar tax credit 

that had been two proud symbols of his predecessor's soft energy policy. However, as 

occurred at the federal level, a bipartisan coalition of legislators turned back the Admin

istration proposal. 

T h e surprising support from the Republican lawmakers reflected the material and 

political change the renewable communi ty had gone through during the last years. At a 

time of severe unemployment , the wind (solar) industry employed more than 750 

(20,000) Californians and, in the meant ime, rang up about a hundred million (one 

billion) dollars in annual investments (Mirviss 1983). By promot ing themselves as "a 

new breed of capitalists, using the market to propagate an environmentally sound and 

virtuous energy option — and to enrich themselves in the process" (Hamrin quoted in 

Serchuk 1995: 245), the California QF-developers broadened the moral space of the 

renewable energy community. T h e renewable energy field was no longer the sole terrain 

of activists opposing the established electric system. It became invaded by Republican 

businesspeople who set hard-nosed short-term goals and whose greatest wish was to 

increase their companies ' credibility within the financial and utility communit ies . 

Lost in anti-Jerry Brown rhetoric, Deukmejian had overlooked these changes. 

Criticizing the ex-Governor for being anti-business, the renewable energy 

businesspeople confronted him with their view that it was "ironic that Deukmejian 

would say he supports business in California and then as one of the first acts sends these 

businesses packing to other states." (Mirviss 1983) Considering his extreme vulnerability 

to such charges, the new Governor felt he could not ignore the bipartisan support of the 

credit. His power politics, however, impeded a constructive political debate and limited 

the options to either extending or abolishing the tax credit program. 

It was clearly a missed opportunity, since the two fundamental problems with the 

structure of the credits were already widely acknowledged at the time, by bo th oppo

nents and proponents (see Starrs 1988: 140-145). T h e first problem was that the credits 

rewarded capital investment (in wind turbines and associated equipment) rather than 
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production of energy. The second problem was the tax sheltering qualities of invest
ments in wind energy. Investment opportunities were tailored to individuals who could 
invest perhaps $150,000 so as to benefit from tax credits totaling $75,000 in the first 
year alone.69 As a result, wind farm developers particularly solicited funds from people 
in the upper-income brackets, who were seeking a write-off on their federal and state 
income taxes. This practice nourished the idea that wind farms were no more than tax 
scams, caused the conservative financial periodical Forbes to sneer about "the great 
windmill tax dodge" (Paris 1984), and made the state's top income tax collector call the 
solar credit "welfare for the wealthy." (Walters 1983: 256)70 

Proponents were well aware of the tax credit program's flaws. Especially the CEC 
looked on the credits sadly, because investors obtained tax benefits whether the equip
ment performed adequately or not. The CEC principally favored an immediate legisla
tive solution that tied the level of the subsidy to energy production of the wind turbines 
rather than to their cost. But recognizing that "reopening the legislative issue before the 
credit's new 1986 sunset" was "like opening Pandora's Box," the Commission chose a 
moderate administrative response, and developed a program that called for voluntary 
industry reports on the performance of their installed machines (Edson 1983: 227).7I 

When the program started in 1985, the damage was already done. It is doubtful whether 
the program would have prevented abuse of the tax credit. Because the expected 
revenue from the sale of electricity was a small fraction of the initial return from the 
investment, investors had little incentive to ensure that the wind farms were designed 
and constructed properly. 

2.4.3 The Interim Standard Offer 4 Contract 

We were supposed to deliver in five weeks. For four weeks of it we argued about the 
basis of the price and we got nowhere, just absolutely anywhere. The utilities used this 
gas-forecast. I said 'You should be using a coal-plant proximity, because that is what 
you have in your resource plans.' We got no agreement. Then finally, somebody put a 
screen of numbers on the table in front of me, and said 'No, we want this based on 
the gas-forecast!' I looked at the numbers and I said 'Timeout, a minute.' I talked to 
the people I represented, and said 'I don't think it matters what the basis is, I think 
we've got a number we can do business with.' Jan Hamrin (Former Executive Director 

IEP), Interview Oct 2$, ipp; 

Besides the tax credit programs, PURPA played a key role in the development of the 
wind energy industry in California. Section 210 had required the Federal Energy 
Regulatory Commission (FERC) to establish rules forcing utilities to purchase power 
from qualified facilities, at the utilities' avoided cost. After FERC had promulgated its 
final rules in the beginning of 1980, the California Public Utilities Commission careful
ly monitored the quarterly figures for energy payments and the utilities' latest proposed 
offers for cogenerators and small power producers (Bryson 1980: 70). Despite PURPA'S 
mandate, and while they were paying lip-service to a corporate strategy based on 
renewable resource development, the utilities in California were slow to comply with 
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the F ERC rules, and failed to negotiate power purchase agreements with third-party 

power producers. Driven by c o m m o n frustration, several independent power producers 

recognized the need for a trade organization. In April 1982, the Independent Energy 

Producers ( I E P ) association - a contradiction in terminus - was founded and started to 

intervene in the C P U C process, with notable success. 

T h e C P U C ' S response to the utilities' laxity was twofold. At the end of 1982, it 

penalized S C E for misusing their monopoly position; in other words for abusing their 

negotiating advantage as the sole buyer of electricity.72 Secondly, the C P U C had 

required the utilities to develop Q F contracts, or Standard Offers, based on both short 

and long-run avoided cost ( C P U C 1993: 65-67). T h e utilities submit ted three short-run 

standard offers, which were approved by the Commission in December 1982.73 Both the 

I E P and the C P U C were "somewhat surprised that so few independent power projects 

signed up . " ( I E P 1993: 9) Because the technologies had no track record and there was 

little experience with put t ing up projects under the short- term contract provisions, 

these projects were extremely difficult to finance due to "leery lenders concerned about 

uncertain revenue flows." {ibid.) 

T h e C P U C was easily convinced by the I E P about the fact that a long-term contract 

was essential to bolster the fledgling industry. To speed up the development of con

tracts for long-run avoided costs, the C P U C abandoned its customary litigation process 

and instead ordered the utilities and I E P to negotiate an ' interim' long-term contract 

option in the Spring of 1983 that would at least allow the independent power producers 

to do business. T h e Brown appointed commissioners planned to have a regular pro

ceeding after the settlement " to look at all the methodologies, and to figure out the 

correct way to do all this stuff."74 Furthermore, the utilities were given a deadline. Jan 

Hamr in , who represented I E P at the negotiations, recalls that " T h e C P U C told all three 

California investor-owned utilities, 'You come back in five weeks and you have a long-

term contract or else we will give you one, and you probably like what you would do 

better than what we would do ' . " 7 5 

Helped by this big stick, the negotiations - though difficult - bore fruit. From them 

emerged the standard contracts based on the utilities' own forecast of future gas 

prices.76 In September 1983, the Commission approved these contracts, and called them 

Interim Standard Offer N u m b e r 4 ( i s o 4 ) . It was expected that no more than one 

thousand megawatts of Q F projects would sign is 0 4 contracts, but for a variety of 

reasons, conventional wisdom underestimated the market response to IS04 . 7 7 T h e 

availability of the interim contract in combinat ion with the energy tax credits caused a 

real investment boom. By 1984, the state had more than ten thousand megawatts of 

capacity on contract; by 1985 the number exceeded fifteen thousand. In 1986 these small 

power projects, particularly gas cogeneration projects, were producing approximately 6 

percent of California's electrical supply (Starrs 1988: 135). 

This resounding success became a subject of concern for the utilities. Facing a 

capacity shortfall in the early 1980s, the "utilities had desperately wanted that Q F power 

and it was worth every penny that they were paying for it. ... They were signing up 

contracts and being fairly cooperative."78 But once the utilities finally brought their 

nuclear units on line, and therefore the risk of being caught short of generating capacity 

faded away, the "conflict and war between the utility and the independent power 

producers" started.79 In the utilities' eyes, the independent power producers changed 
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from 'ministering angels' to serious and dangerous political and business competitors. 
Firstly, the successful and rapid development of small power projects made the utilities 
really nervous about the possibility that the regulators might decide to disallow their 
current billion dollar investments in the nuclear plants. In addition, the exponential 
growth of QF contracts represented a serious threat to their future market share, i.e. the 
quantity of capacity the utilities can make money on. 

However, things were not as bad as they looked for the utilities. Unexpectedly, their 
call to suspend the IS04 subscription became supported by the I E P . The explosion of 
contracts had made the trade association worry that the attractive contract would incite 
its members to sign more contracts than they would be able to deliver, and thought that 
it was in the industry's best interest to get it suspended.80 Justified by both sides, the 
Commission suspended 1S04 in April 1985.8l 

2.4.4 The Danish Dominance 

Although the financial incentive programs were effective in attracting investment 
funding for the wind industry, they were not efficient and permitted "fly-by-night 
operators to compile fraudulent investments, that were clearly at odds with the policy 
goals of the credit." (Starrs 1988: 140-141) The media's often negative image of wind 
energy as a tax shelter, and fraudulent and even criminal cases, combined with the 
industry's poor performance record, had thwarted the high expectations of the early 
eighties, and had squandered the trust of the private investor in the American wind 
energy business.82 The Danish wind turbine industry escaped the credibility crisis in a 
miraculous and inventive way, and actually managed to change the situation for the 
better. 

The import of Danish turbines during the second half of 1982 caused the market 
conditions in California to change. This was initiated by the availability of the superior 
technology of the Danes. More important in the long run, however, the business 
climate in California altered because of the gradual introduction of the Danish style of 
doing business and the Danish way of managing wind technology. On the Danish 
home market, only certified turbines qualified for subsidies. Moreover, the buyers of 
wind turbines were committed to wind energy, and were primarily interested in the 
price per kilowatt-hour performance of the technology. In fact, the production data of 
almost every single wind turbine was registered and published quarterly by the windmill 
owners association. The transparency of the Danish wind-turbine home market had 
forced manufacturers to compete on performance figures. On the obscure California 
market their certifications and production projections came in handy to provoke some 
first minor delivery contracts. Experiencing poorly performing wind farms, and realiz
ing that the American manufacturers were not able to live up to their promises, some 
serious wind developers were looking for alternatives, and were willing to try some 
'exotic' European wind turbines. 

Although, initially, the Danish turbines suffered from many of the same problems as 
the American machines, the acquaintance with the Danish technology was a relief for 
many wind farm developers.83 The main reason for this was the higher endurance of the 
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more robust Danish machines that stood the test of time in the rough wind climate 
several times better than their American competitors. Paul Gipe comments, "Sure, 
maybe the Danish machine would only wotk for three years before it needed some 
major fix, but the U.S. turbines would work for only one year or even shorter, before it 
needed a big fix. To me it means three times better."84 While repairing American 
turbines was like swimming against the tide, the Danish machines gave both the 
developer and their manufacturer just enough space to take two steps forward before 
they had to take one step down. 

In short, while the American producers slowly faded away in the technological 
swamp they had created for themselves during the days when the one-eyed man was 
still king in the country of the blind, their Danish competitors succeeded in keeping 
their heads above water and managed, by the skin of their teeth, both to gradually 
improve on their apparently just sufficient technology basis, and to build up a steady 
relationship based on trust with several American wind farm developers. 5 As a conse
quence, the Danes gradually came to dominate the wind turbine market in California. 
In 1983 and 1984, their market share was 11 and 33 percent, respectively. In 1985, at the 
peak of the California wind boom, the Danes supplied three thousand of the approxi
mately five thousand turbines that were installed. 

The dominance of the Danish industry did not result only from their relative 
technological supremacy. The availability of the 1 s 04 contract and their confidence in 
the quality of the national wind industry, made Danish banks and institutional lenders 
intetested in putting their money in commercial wind farms in California. After 1984, 
the major part of the Danish export was financed by Danish investment money. The 
support and faith of the Danish financial world enabled the Danes to use so-called 
package deals to sell their wind turbines. They offered the wind farm developer not 
only their machines, but also proposed "project financing, insurance, a 5-years product 
guarantee, a 3-year guarantee on the main components, and service contracts." (Karnoe 
1991: 218) In short, the Danish industry not only shipped their turbine technology 
overseas, much more it exported its whole so-called 'accumulation system,' including 
investment and insurance structures, to California. 

.5 The Expiration of the Federal and State Tax Credits 

During the 'wind boom', the view that the government had made wind investment too 
good a deal gradually got the upper hand, and soft energy proponents were not able to 
convince Congress to keep intact or at least to gradually phase out the federal tax credit. 
This caused the abrupt termination of the support at the end of 1985. The renewable 
energy business community, however, succeeded on the federal level in getting transi
tional rules written, which allowed developers in case they both had a signed power 
purchase contract and a wind farm site in stock to still get the federal tax credit after its 
expiration date. They heaved a sigh of relief since this meant that most of the projects 
based on the favorable 1 s04 contract could be put in place in due time, and still qualify 
for the 'expired' federal tax incentive.86 The federal pressure was off, but pushed on by 
the realization that according to the schedule the state tax credit would be abolished at 
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the end of 1986, the unsteady wind industry put on a laborious finishing spurt. The 
turbine sales nevertheless plummeted to 2300, of which no less than 2000 were Danish 
machines (see Kjaer 1988: 25; Karn0e 1991: 217; and, Serchuk 1995: 252). 

2.5 Entrepreneurial Modernization87 

The CPUC was proud their concept of standard power purchase agreements had 
worked so well in aiding the development of the nascent independent power industry. 
Singing the praises of their initiative, its President Stanley Hulett stated that "Under 
PURPA, cogeneration and renewable resources have helped defer construction of some 
new utility plants. ... Renewables are displacing oil and gas consumption units, and 
cogeneration units are burning gas more efficiently than utility plants. ... PURPA has 
spurred the development of new, alternative energy sources, improving the diversity of 
California's resource mix and reducing the risks of over-dependence on any single 
technology."88 Despite its success on several key policy issues, the C P U C recognized that 
- in its enthusiasm - it had made two 'classic economic blunders'. 

Thompson explains "It was volume and prices. We did not adjust the prices and we 
did not restrict the volume that could sign up. So, we got all the supply at the same 
price. Maybe the prices were right for that first block of megawatts, but we should have 
recalculated the fixed prices and the fixed capacity value in let say 200, 300 megawatt 
blocks. ' 9 The Commission's economical naivete and political opportunism had caused 
two major problems. First of all, the large number of PURPA contracts using IS04 
combined with the utilities' new plant capacity created the problem of over-capacity. 

Second, at the time of the negotiating conference, the utilities - like most experts -
predicted continuing price increases over time. In contrast to the utilities' own fore
casts, however, beginning in 1984, the oil and gas prices started to fall. The widening 
gap between the fixed i s04 contract prices and the utilities' actual avoided cost caused 
the problem of overpricing (CPUC 1993: 69; Starrs 1988:135). Admitting it had made a 
'handful of mistakes,' the Commission chose to shift toward a more market-based 
policy. The C P U C decided to complete the development of Final Standard Offer 4 
(FS04), and to develop a two-year competitive bidding process to allocate these long-
term power purchase contracts. Starting in 1986, it took no less than eight years before 
the Commission finally approved the rules under which competition should occur. 

2.5.1 The Long and Winding Road from IS04 to FS04 

For several reasons, setting up the bidding procedure turned out to be a complex and 
time-consuming process. First of all, the CPUC was in no hurry because of the situation 
of over-capacity. Secondly, their monopoly position made investor-owned utilities very 
reluctant players. Disliking competition, they used any kind of procedural means to 
slow down the decision making process. Thirdly, and related to this, Thompson 
explains that "Because the regulators recognized that the utilities would have every 
motivation to manipulate the way they evaluate bids, so that less independent power 
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would be developed, it was the C P U C ' S desire to make an entirely transparent bidding 

and evaluation process; an entirely rigid contract process."9 0 In particular, the Commis 

sion spent a lot of t ime on setting up policies governing pricing and access to utility 

transmission services by non-util i ty generators (cf. Halligan 1993: 7-9)-

T h e allocation of F s 0 4 contracts to Q F S was supposed to take place in a three-step 

process. T h e first step was for the C E C to determine how much new generation capacity 

each of the three investor-owned electric utilities in California would need to add in the 

next eight years. Every two years, the C E C would come up with such a plan, the so-

called Biennial Report. Next, the C P U C would utilize that document in terms of telling 

the utilities whether they needed or not go out to bid for new resources. T h e utilities 

would decide what facilities they would build, and would determine the cost of power 

from these new facilities. T h e third step was for independent producers to offer electric

ity from alternative facilities, and to try and beat the benchmark bid by the utilities. 

The first t ime this planning process - named the Biennial Resource Plan Update 

( B R P U ) - w e n t into play, the C E C concluded that no new electrical capacity was 

needed. Two years later that changed. In 1990, the CEC identified a need for approxi

mately 1350 megawatts of new resources. As a result, the C P U C initiated an administra

tive proceeding to determine the B R P U bidding rules. Representing renewables busi

nesses (e.g. C A L SEiA, u s w , and Zond) and non-profit organizations (e.g. E D F , N R D C , 

Sierra Club, and u c s ) , the Center for Energy Efficiency and Renewable Technologies 

( C E E R T ) was much involved in this, both directly through filings and testifying at 

CPUC hearings, as well as indirectly by legislative lobbying. 

In 1990, C E E R T played a key role in developing and passing Assembly Bill 3995,91 

adding Public Utilities Code Section 701.1, which required the CPUC to place values on 

the costs and benefits of environmental impacts, and resource diversity, and explicitly 

consider them in its resource planning decisions. A year later, the lobbying arm of 

C E E R T was successful in getting the Legislature to support the so-called 'renewable set-

aside' law,92 which demanded that a specific port ion of the future electrical generating 

capacity would be reserved for renewable resources until a procurement merhodology 

that values environmental and diversity costs and benefits associated with various 

generation technologies would be completed. O n June 23,1993, the C P U C gave its final 

approval for the state's three major electric utilities ( P G & E , S C E , and S D G & E ) to issue 

requests for bids for new power plants to be supplied by competing independent energy 

producers. To ensure diversity in the B R P U results, the C P U C had set aside nearly 300 

megawatts of the new power for bidding by renewable technologies only. 

2 America's Need for a 5-Cent Cigar93 

u s w concluded that the political situation in the United States is so practically 

hopeless that the only way to make a really big business out of this - a General 

Electric or Westinghouse size industry - was to have a windmill so cheap, that you 

would be stupid to buy anything else. They began this great publicity campaign about 

the 5-cent per kilowatt-hour windmill. In my book I mention then a vice president of 

the United States, who said many years ago, "What this country really needs is a 5-
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cent cigar." I paraphrased that and said "We need a good 5-cent windmill." That is 
what Gerry Alderson's [former CEO & President of us w] campaign essentially was all 
about. I understand the necessity for doing that. We here in the United States have to 
take the cost down, lower, and lower, and lower. Because it's the country we live in. 
We want everything cheap here. We don't care about quality. If it is cheap, it is good, 
quality doesn't matter. Just give it to us cheap. Paul Gipe, Interview Nov 2, içç; 

As oil and natural gas prices decreased in the mid-1980s, many of the legislative, tax and 
regulatory supports for alternative energy facilities had been repealed or allowed to 
expire. The backlog of IS04 power purchase agreements enabled surviving wind farm 
developers — like u sw , Zond, SeaWest, and Flo Wind - to continue to develop and 
operate wind power plants. Linked to the expiration of the federal tax credits in 1985, 
and state credits in 1986, a decline in new capacity appeared from 1986 to 1989, fol
lowed by a development rush during 1990 and 1991 to install projects before the 
expiration of IS04 contracts. Although the developers were all running around building 
new projects, there existed a widespread doubt about the future market potential of 
wind power. Whereas political support was absolutely needed to make wind turbines 
cost competitive with fossil fuel generating facilities, it was also rather inconceivable 
during the Reagan era. 

Since the late-i970s, the goal of u sw had been "to reach that point in time where 
wind power is considered a generally accepted utility technology." (Kenetech 1993: 2) 
While the political and economical environment had altered, the company's goal 
remained unchanged. In 1986, the management of America's only surviving manufac
turer of medium-sized turbines, perceived that the above goal could only be reached by 
developing "a technology of utility stature." u sw managed to get support from the 
utility-funded Electric Power Research Institute (EPRI) in Palo Alto to find out the 
requirements of such a technology. In 1987 a group of experts, including representatives 
from California's P G & E , and several power corporations from other states, was estab
lished to conduct a feasibility study. Carl Weinberg explains that " P G & E had an 
interest in being involved in alternative energy, because that was part of the direction in 
which the State of California was going."94 

Moreover, PG&E'S management saw wind power as a potential business opportunity. 
In fact, access to usw's next generation technology, was expected to give the utility the 
possibility to out compete the independent wind power developers in its territory -
including u sw - by undertaking utility-scale wind projects itself, EPRI thought that 
"the cost of energy from a wind power plant owned by an independent power producer 
could be 30 to 40 percent greater than that of energy from the same plant if owned by a 
utility."95 Such a scenario would restore the utility's monopoly position in the electric
ity generating business and force u sw to abandon their old business strategy of operat
ing its own wind turbines in its own development projects, and concentrate on wind 
turbine manufacturing, building projects for third parties, constancy, and operation 
and maintenance (O&M) activities. Indeed, two years later, usw adopted such a new 
"open door strategy." (Davidson 1989a) 

The utility partners gave u sw an appreciation for the necessity of an advanced 
electronic system that would not send objectionable current distortions back onto the 
utility lines. In addition, in order to minimize the O&M costs, they wanted the turbine 
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to be easily erectable in the field, and that components would be easily accessible.9 For 
usw, the main aspiration was to show that a next generation wind turbine could be 
cost effective without subsidies. Eric Miller explains "Our entire focus was actually in 
convincing [utility] people that wind power was competitive. Any kind of message that 
you need to be subsidized - at least in the United States - completely undermines that 
message. Our message had to be 'We are competitive. We are competitive. We don't 
need subsidies. We don't need assistance,' because of the bigger picture of people taking 
us seriously."97 The wind company thought to achieve this by developing a variable 
speed machine. Weinberg98 recalls that the variable speed aspect was not a demand 
from the utilities, but was picked because "Theoretically it was expected that the 
variable speed would provide you with a lot more energy capture and better control of 
the machine. Furthermore, it was believed to lessen the requirements on the geartrains 
and all of the mechanical components." The latter would make lighter designs possible, 
and thus lower the cost of wind electricity.99 

Guided by these constraints, and the R&D lessons from the early 1980s, which had 
shown that it was wise "to stay away from making quantum leaps," it was decided to 
develop a 33 meters, 300-kW variable speed turbine. This so-called 33M-VS machine, 
which - except for the variable speed part - was a sort extension of their very successful 
100-kW machine, was expected to produce electricity for a record low cost of 5 't/kWh, 
given an average wind speed of seven meters per second. Pleased with this outcome, 
PG&E engineer Bill Steeley commented "This is the first time everybody - developers, 
utilities, and industry researchers - has sat down together, and come up with something 
everybody wants."100 As a result of the feasibility study a consortium - formally called 
the EPRI-Utility-USW Advanced Wind Turbine Program - was formed in Autumn 1989, 
to cover the initial R&D costs.101 The first prototype of the 33M-VS machine was erected 
in Spring 1991, and two years later, the turbine was launched on the commercial 
market. 

Carl Weinberg notes that "The development of the 33M-VS turbine stimulated the 
rest of the wind industry in the United States to look at the next generation machine." 
It created a new atmosphere of technological optimism, which revived the interest of 
Congress in restarting the federal R&D program. The National Renewable Energy 
Laboratory (NREL) , ' 0 2 an arm of D O E located in Golden, Colorado, received funding to 
start the Advanced Wind Turbine (AWT) program, u sw wondered why the Govern
ment should give their competitors money to compete against them, and fought very 
hard to stop the program. In early 1990, NREL selected turbine designs, which accord
ing to some industry observers reflected "an emphasis on lightweight, high-tech designs 
typical of the 'American approach.'" (Davidson 1990a) One of the winning proposals 
was a redesign of the ESI-8O. '° 3 This idea came from Bob Lynette, a former Boeing 
engineer, who had worked on the Mod-2 turbine. In 1993, R. Lynette & Associates, 
together with Flo Wind, started to market the resulting AWT-26; a 275-kW turbine, 
which employed blades that were designed at NREL (cf. Gantenbein 1994). 

Zond's Z-40 wind turbine later also became equipped with NREL-designed airfoils. 
Spurred on by the development activities in the rest of the industry, Zond's manage
ment decided in 1992 to develop their own turbine. Up till then, the firm had always 
used Vestas machines for their wind farm projects. The Danish firm, however, was 
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focusing its R&D effort on developing larger turbines, which were expected to be more 
attractive for their European utility customers. One result of this strategy was "a 
surprisingly steady state in cost of energy ... between the years 1988 and 1995."104 The 
market conditions in America differed from those in Europe. In the u . s . it was believed 
that reducing the cost of electricity was the key to success. As a consequence, the 
products offered by Vestas no longer suited Zond's demand. Although somewhat 
disturbed by usw's 'unrealistic' publicity campaign about the 5 <t/kWh wind turbine 
(cf. Gipe 1995: 226-227), Zond nevertheless felt forced to develop such a machine 
themselves for the American market. Starting off with the Vestas design,105 the com
pany developed the z-40 turbine, with a 40-m rotor and 550-kW generator, in less than 
two years. This was done in collaboration with NREL as part of their cost-shared Value 

Engineered Turbine program, which was established under political pressure to fund 
'practical' designs {ibid. 82). NREL provided some 25 percent of the development costs, 
and reviewed and tested the design.106 

2.5.3 FERC'S Opposition against the BRPU Competition 

Meanwhile, the wind farm developers, had been busy leasing land, measuring winds, 
doing conceptual designs, and entering into a certain amount of permitting to put the 
bids together for the BRPU auction, which was finally issued by the CPUC in the Fall of 
1993. Just before, u sw had gone public. The company was expecting to do well on the 
BRPU and needed money to finance the production of the new 33M-VS turbine.107 

The CPUC had made the bidding process transparent in order to reduce the amount 
of manipulation the utility could exert in the process. The rigidness of the bidding 
protocol enabled the IEP to put software together that reflected the rules that had come 
out of the nearly four-year negotiation process. Eric Miller recalls "We had a total of 48 
different bid-packages. We bid a little over 1,200 megawatts. ... We were modeling all 
these different projects. We had software that would simulate the bid scoring right into 
the model. So, we were constantly playing with pricing, and figuring out what would 
give us the best bid score."'08 The result of the bidding was that the independent power 
industry beat utility prices by an average of 33 percent (CEERT 1994). More surprising
ly, the wind project developers did extremely well. In ranked order, the ones that were 
winning most of the contracts were usw, SeaWest, Zond, and the next one in the line 
was FloWind.109 The result brought the California wind developers in the first flush of 
victory. DiVirgilio recalls "We were happy at Zond. We had some good land, and good 
projects. We were going to go for it, and develop the projects."110 Miller remembers 
"usw's stock went up very high, and everyone was very excited."1" 

The delight, however, was short-lived, SCE and SDG&E refused to sign contracts 
with the winning bidders, and pursued administrative appeals to halt the bid process. 
Hamrin explains that the way in which - in particular SeaWest, and u sw - had put 
together their bids "definitely allowed the utilities to come in, and legitimately question 
what was going on." She continues "My personal opinion is that the industry sab
otaged itself. Some of the bids that were done and submitted were so inconsistent with 
the spirit of how it was supposed to be done. Even if the rules didn't exactly say you 
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couldn't do that, everybody understood how the game was supposed to be played.""2 

The c p u c realized that the transparency of the BRPU had caused more problems than 

that it had prevented. Nevertheless, the Commission chose to go on with the bidding, 

and decided in June 1994 to open hearings to look whether or not people were actually 

cheated. 

Not satisfied with this ruling, SCE and SDG&E went to Washington for relief. Both 

filed petitions before the Federal Energy Regulatory Commission (FERC) in January 

1995, arguing that the bidding process violated PURPA. The Southern California 

utilities criticized the fact that the BRPU was a QF-only bidding, and claimed that the 

State of California had no authority to require electric utilities to account for air quality 

impacts or accommodate clean technologies (Jablonski 1995). The FERC bought both of 

these arguments, and declared the bid illegal on February 22,1995. 

Although the FERC ruling was just an advisory opinion, it was hard for the CPUC to 

disregard it, because the utilities could take the CPUC to federal court and have that 

FERC ruling applied. As a result, the CPUC recognized the invalidity of the contracts, 

but also encouraged the utilities and QF-developers to negotiate, and to modify the 

power purchase agreements.1'3 At first, the wind developers resisted this idea, but 

gradually they realized that they were fighting a losing battle, and entered into the slow, 

and difficult settlement discussions with the utilities, unsure about whether this would 

result in some new wind turbines being installed in California this decade. 

2.5.4 The Electric Utility Restructuring Debate 

The main reason why the developers gave in was that they started to appreciate the 

change in political climate that had taken place. Since 1993, the electric utility restructur

ing debate had gained momentum, and had changed the BRPU into an anachronistic 

regulation. This debate was triggered in the early 1990s, by the high price of electricity 

in California during a period of deep recession."4 Within the C P U C , some Commis

sioners were getting frustrated with the ever-increasing complexity of the regulatory 

process, and placed the problem of price in a wider context. Their analysis was that 

"The regulatory process did not give good outcomes, because it was grounded in a 

monopoly legal framework from 70 years ago, when in fact the industry had just 

changed dramatically, and was becoming increasingly competitive.""5 In September 

1992, the Republican Commissioners directed the Division of Strategic Planning to do 

a study about the historical development of the regulatory process, and its future. A 

month later, Congress passed the Energy Policy Act (EPA), which allows for wholesale 

competition in electricity generation, with the wholesale price of electricity determined 

not by cost (as it was until then) but through a competitive auction (Fuchs 1995: 6). 

The Division of Strategic Planning regarded EPA as the key development, and 

expected that, eventually, competition would be extended to the energy retail market. 

In that situation, energy consumers would be able to enter into bilateral contracts with 

producers, third-party providers, or utilities of their choice. The transition to such a 

competitive electricity market would require a redefinition of the regulatory compact, 

since "utilities no longer enjoy an exclusive franchise, nor do they retain the duty to 
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serve customers, who elect to procure services independent from the utility." (CPUC 
1993: 5). Together with three less radical scenarios, the strategy promoting a competitive 
market for electric services, was described in a staff document, known as the Yellow 

Book (CPUC 1993). After the report was released in February 1993, the CPUC had 
hearings and comments, which did not attract much attention from the Legislature. 
The Commission draw back with all the information gathered, and after a lot of 
internal discussions came out in April 1994 with the outline of a plan to begin restruc
turing in the electricity industry. 

The so-called Blue Book (CPUC 1994a) proposal received enormous (political) 
interest throughout the State and the nation, and triggered a heated debate over the 
market structure. It was realized that some fundamental political changes were in the 
wind. These winds of 'change woke up the normally 'very technical, sleepy industry.' 
Suddenly, the IEP and investor-owned utilities - the two archenemies within the 
energy debate over the last two decades - understood that they could no longer ignore 
or condemn each other and left their trenches to seek for compromise. The Governor's 
office provided a forum for the two very reluctant parties. The difficult negotiations 
resulted in a.Memorandum of'Understanding (MOU) that shows the intent to rapidly 
establish a vigorous competitive market in the supply of generation services."6 

In response to the M O U , a diverse set of public, environmental, and consumer 
groups came up with a document called Framework for Restructuring in the Public 

Interest.117 On the basis of these two proposals and the resulting hearings, the CPUC 
issued a final restructuring order on December 20, 1995. The decision established a 
wholesale power pool, and a five-year phase of direct access for all classes of retail 
electricity customers, who wish to negotiate their own power arrangements. For 
renewable resources, the CPUC seemed to support a Renewable Portfolio Standard (RPS) 
which would secure that a minimum percentage of all electricity sold each year in 
California be generated from renewable resources."8 In an intense battle over 
renewables policy in California, the renewable energy advocates lost the RPS policy, but 
secured some funds to maintain the existing base of renewables in California."9 

2.5.5 A n d T h e r e Is W i n d ' s O l d B u g b e a r : R e l i a b i l i t y 

And there is wind's old bugbear: reliability. Although the three main u.s . turbines 
hitting the market - the 33M-VS, the AWT-26, and the z-40 - all have substantially 
better engineering than turbines built 10 years ago, they are nonetheless unproven in 
long-term commercial applications. Douglas Gantenbein, 1994: 84 

The wind companies had been focused on the BRPU, and on developing breakthrough 
wind turbine designs that were expected to redefine the market (Karnoe 1993: 73). In 
the past, the wind developers had built projects, owned them, and just sold power to 
the utilities primarily under IS04 contracts. This had been adversarial, because the 
utilities felt that those contracts had been forced on them. Now it was felt, however, 
that the time was ripe to develop a domestic utility wind turbine market, since it was 
expected that "the u . s . utilities would be interested in investing themselves in owning 
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and operating wind facilities, as a sensible part of their resource mix."110 usw's 50-MW 
deal with the Sacramento Municipal Utility District (SMUD) at the end of 1993, was the 
first time a u . s . utility had committed itself to own a commercial scale wind project, 
and gave strength to the new market strategy (Asmus 1993). Moreover, utilities through
out the United States followed SMUD'S lead, and started to express interest in the latest 
developments in the field of wind technology. 

The sudden arrival of the restructuring debate, however, abruptly changed the 
mindset of the utilities, and stopped them from looking at any long-term purchases. 
The deadlock on the American market forced the wind companies to explore the 
international market, basically without having a clear strategy, without much experi
ence on foreign markets, and lacking the organizational capacity to do so. Moreover, 
the apparently restored confidence in American wind energy technology again took a 
terrible knock when the 33M-VS machines in usw's newest wind projects in Minnesota 
and Texas encountered widespread blade and generator failures. Because of "an inabil
ity to meet maintenance and warranty obligations, as well as a lack of capital, repair 
costs, deregulation of the electricity market, sales declines, and a difficulty in re-sched
uling contract obligations," (Davidson 1996) the company filed for bankruptcy in May 
1996. Meanwhile, the rest of the American wind industry is anxiously looking for ways 
to survive within the forthcoming competitive electric energy market. 




