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AUTHORS’ SUMMARY
The US government’s immediate response to the rapidly rising oil prices of the late 1970s primarily
involved demand-side measures such as price deregulation and energy efficiency incentives. Synfuels,
however, were promoted as a supply-side response. Subsidies for the demonstration and deployment of
synfuels – synthetic liquid or gaseous substitutes for conventional petroleum or natural gas products received a rare confluence of support from both parties in government (which wanted to show a
dramatic response to the public), industry (which saw a potentially profitable new market), and energy
experts (Deutch and Lester, 2004). In 1980, the US Congress created the Synthetic Fuels Corporation
(SFC) to use the country’s extensive coal, heavy oil, and oil shale deposits to ameliorate the energy
security and macro-economic consequences of oil import dependence. With cost estimates of only
$60/barrel for the mid-1980s, the development of synfuels production capability was seen as a backstop
or ‘insurance’ against seemingly ever-rising oil prices (Deutch, 2005). Five and a half years later, and
after expenditures of about $4.5 m the long-term legacy of perceived innovation failure.
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1

INTRODUCTION

Following the Iranian Revolution in 1979, oil prices doubled and eventually rose from about $14/barrel
to $40/barrel (in 2008$). As shown in Figure 1, the US Department of Energy (DoE) projected that oil
prices would continue climbing to $80-100/barrel by the mid-1990s (EIA, 2008). And “Project
Independence”, President Nixon’s plan to end oil imports by 1980, was widely acknowledged to have
failed.

FIGURE 1. COST OF US OIL IMPORTS AND SELECTED WORLD OIL PRICE FORECASTS. NOTES: OIL IMPORT COSTS AND
FORECASTS ARE EXPRESSED IN 2008 US$ (EIA, 2010A). OIL PRICE FORECASTS FROM THE EARLY 1980S ARE BY THE US
ENERGY INFORMATION ADMINISTRATION (EIA, 2010B).
This was the backdrop for the 1980s Synthetic Fuels programme in the US. Synthetic fuels - synfuels - are
liquid or gaseous substitutes for conventional petroleum or natural gas products, and in this context are
derived from fossil fuels such as coal, shale or tar sands, rather than from biomass. A federally-funded
R&D programme on synfuels dated back to the 1960s, and was revitalized during Project Independence
with a focus mainly on pilot plants. In 1980, the US Congress passed the Energy Security Act which,
among other things, created the Synthetic Fuels Corporation (SFC) and authorized $12.2 billion (in 1980
US$) for its first phase of operation. An expected second phase of operation never took place.
In the 1970s, both fiscal conservatives and environmentalists had opposed the creation of a large-scale
government programme supporting the commercialization of synfuels because of production cost
uncertainties at a commercial scale and environmental impacts of the processes involved. This strong
opposition disintegrated in the face of high oil prices in 1979 and the introduction of federal incentives
for other alternative sources of energy (including solar and bioenergy).
The SFC’s ambitious mandate was to achieve production of 0.5 million barrels per day by 1987, and 2
million barrels per day by 1992, equivalent to the replacement of over one quarter of US crude oil and
petroleum product imports (EIA, 2010b). To achieve these goals, the SFC was to support private sector
projects selected through a competitive bidding process, or by directly negotiating financial contracts for
specific projects using production price guarantees, purchase agreements, as well as loan instruments
and guarantees (Rothberg, 1983). Commercial and technical viability were the most important selection
criteria, but the SFC also took a technology’s long-term prospects and environmental impacts into
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consideration. Contracts issued effectively created small market niches for synfuel project outputs, with
the US Department of Defense as a principal purchaser.
The SFC was structured as a quasi-governmental organization unlike other federal agencies: its salaries
were higher and operated under a different model, and its budget was not subject to the yearly
appropriations process. This structure was in part motivated by the US Congress’ lack of faith in the
DoE’s capability to run large projects. DoE had already funded synfuel pilot projects that many perceived
to have been unsuccessful (e.g., the Project Gasoline and CO2 Acceptor pilot projects, see Figure 2). In
addition, Congress hoped to insulate the operation from volatilities in the annual budget processes and
use a model that would appear credible to the private sector (Deutch and Lester, 2004).
Over its 4 years of operation from 1982-1986, the SFC issued 9 separate solicitations requesting
proposals for financial assistance to aid the construction and/or operation of synfuels projects, and
received about one hundred distinct proposals (Cohen and Noll, 1991). During its first year of operation,
the SFC gave loan guarantees for two shale projects and a heavy oil project, and provided price
guarantees for two coal gasification projects (Herrick, 2002). Initially, these projects met project cost
and schedule targets. However, once oil prices started to plummet in 1985 (see Figure 2), the cost of
producing synfuels became considerably greater than their market value and serious discussions began
about the continuation of the SFC. Then in 1986, the SFC was terminated.

2
2.1

SYNTHETIC FUEL PROGRAMMES IN THE US
Early History (1925-1978)

The Synthetic Fuel Corporation (SFC) built on a long-standing, federally-funded synfuels development
programme. Between 1925 and 1956, the Bureau of Mines had conducted exploratory research and
built small test units. Germany’s production of synfuels from coal during World War II motivated
Congress to pass the “Synthetic Liquid Fuels Act” in 1944 for the construction and operation of
demonstration plants to produce synthetic liquid fuels from coal, oil shales, and agricultural and forestry
products. This early phase of research and experimentation was characterized by technical difficulties
and escalating and wide-ranging cost estimates. Two small pilot plants were built but subsequently shut
down in the early 1950s as the cost of synfuel development became too high for the government to
bear (US DOE, 2010a).
In 1960, the Office of Coal Research was created to find new markets for the politically powerful coal
industry and promote the utilization of domestic coal resources in the face of dwindling supplies of oil
and gas (Cohen and Noll, 1991). This newly institutionalised programme started by supporting research
and pilot projects on two processes: coal liquefaction, and coal gasification (see Figure 2). Coal
liquefaction consists of the production of liquids such as gasoline, methanol, and fuel oil from coal either
directly (e.g., pyrolysis) or indirectly via coal gasification (producing gas from coal). In both cases, the
hydrogen-to-carbon ratio in coal is increased in the liquid synfuels by putting coal in a hydrogen
atmosphere, sometimes in the presence of catalysts, and using elevated temperatures and pressures.
Coal gasification to produce natural gas substitutes rather than liquid fuels was also supported given the
importance of increasingly expensive natural gas used in residential and commercial heating as well as
industrial process heat and feedstock.
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Attempts to scale up liquefaction and gasification projects from pilot plants to commercial scales faced
several challenges, including: moving and processing large amounts of coal (solids handling), building
components and large reactors to withstand high pressures and temperatures, refining or upgrading raw
coal to liquids or to gas products, and dealing with large amounts of waste materials. These challenges
were exacerbated by the programme’s support for unproven direct liquefaction processes over a proven
indirect liquefaction process using the Lurgi gasifier. This was possibly due to the latter’s incompatibility
with Eastern coals.
Coal gasification
BIGAS R&D (Eastern)

1960 1962

pilot

bad
cancelled
results1 for tests

t

CO2 Acceptor (lignite, Western)

tech. feasibility
cancelled
but expensive

HYGAS (Eastern)

tech. feasibility
demonstrated2

demo
design

1964 1966 1968 1970 1972 1974 1976 1978 1980

Project Gasoline (PG)
SRC*

bad
results3

low yield and
expensive

Char-Oil-Energy Development (COED)
H-Coal R&D
Coal liquefaction

not funded

1982 1984 1986 1988

SFC
SFC
created operational

cancelled
open for tests

not funded

cancelled
for tests

bad
results5

bad cancelled
demo
(SRC+COED) results4 for tests
cancelled
used in SRC
bad
cancelled
results6

pilot

CBFD**

SFC
terminated

Activities
R&D
pilot
demo

cancelled
7

bad
cancelled
EDS***v
results8
* Solvent Refined Coal Pilot
** Clean Boiler Fuel Demonstration
*** Exxon Donor Solvent Pilot
(1) Design complexities. Pilot operated only briefly in 1977, 1978 and 1979. Pilot scale was 120 tons coal/day.
(2) Costs twice as large as those of deregulated natural gas price. Pilot scale of 75 tons coal/day. Demonstration design was for 7,300 tons coal/day.
(3) Gasoline never produced, problems with all components. Pilot scale plant was 20 tons coal/day.
(4) Major cost overruns (greater than a factor of 2) were found. Performance shortfalls were predicted. The size of the demo plant was going to be
6,700 tons coal/day or about 20,000 barrels per day of oil equivalent. The pilot scale plant was 50 tons coal/day.
(5) Low yield and high sulfur content. Pilot scale was 25 tons coal/day.
(6) Twice as long to design and build, and 66% more expensive. Pilot scale was 250-600 tons coal/day, or 1,400 barrels per day of oil equivalent
(7) Conceptual design was never completed. Caking problems not solved. Demo plant design was 50,000 tons coal/day.
(8) Long delay in design and construction and cost overrun of 50%. Pilot scale was about 250 tons coal/day and 500 barrels per day of oil equivalent.

FIGURE 2. MAJOR COAL GASIFICATION AND LIQUEFACTION PROJECTS IN THE US (1962-1986). NOTES: PROJECTS WERE
SUPPORTED BY THE OFFICE OF COAL RESEARCH (1960-1974), THE ENERGY RESEARCH AND DEVELOPMENT AGENCY
(1974-1978), AND THE DEPARTMENT OF ENERGY (1978-1980), BEFORE THE CREATION OF THE SYNTHETIC FUELS
CORPORATION IN 1980. THE TIMING OF THE PROJECTS IS APPROXIMATE. DATA SOURCED FROM: BOHN ET AL., 1980;
COHEN AND NOLL, 1991; DRAVO CORP., 1976; EDGAR, 1983A; EDGAR, 1983B.
Cost overruns were endemic, indicating the severe difficulties with projecting costs at commercial scale.
The Office of Coal Research (as later with DoE) persistently under-estimated the costs of unproven US
gasification and direct liquefaction processes at levels below those of proven European processes
(Cohen and Noll 1991). Figure 3 shows that between 1973 and 1977, the Lurgi fixed bed gasifier, a
proven technology in places as varied as Germany, South Africa, the United Kingdom, Pakistan, and
Korea (Blazek et al., 1979), was expected to be more expensive than newer unproven processes in the
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US such as BIGAS, CO2 Acceptor, and HYGAS. Only in 1978 did the expected cost of deploying the proven
Lurgi technology in the US fall to within the range of these newer processes. The same trend occurred in
cost estimates for coal liquefaction. A RAND report attributed the almost 5-fold increase in costs
between 1971 and 1977 principally to “improved cost estimating capability” based on more detailed
engineering designs and more operational experience (Hederman, 1978).
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FIGURE 3. ESTIMATES OF SYNGAS PRODUCTION COSTS (1969-1978). NOTES: ESTIMATES FROM THE TECHNICAL
LITERATURE AND GOVERNMENT REPORTS OF THE COST IN $ PER MILLION BTU OF PRODUCING SYNGAS FROM COAL USING
DIFFERENT PROCESSES. SYMBOLS IN GREY REPRESENT ESTIMATES OF NEW PROCESSES ONLY AVAILABLE AT THE PILOT STAGE.
SYMBOLS IN BLACK REPRESENT ESTIMATES (STARTING IN 1973) OF THE LURGI PROCESS THAT WAS ALREADY COMMERCIAL.
DATA SOURCED FROM: Cohen and Noll, 1991, TABLE 10A-2.

2.2

From Opposition to a Coalition of Support (1973-1980)

The 1973 OPEC oil embargo highlighted the importance of developing synthetic fuels, and catalysed
President Nixon’s creation of “Project Independence” which aimed to make the US energy self-sufficient
by 1980. In 1975 President Ford set a goal to produce 1 million barrels of synthetic fuels per day (Ahrari,
1987) and established the “Synfuels Interagency Task Force.” The Task Force carried out a cost-benefit
analysis that excluded noneconomic benefits and showed that unless unrealistically low synfuels prices
and very high oil prices were used, the programme’s costs would exceed its expected benefits. Although
the need to develop synthetic coal and gas was clear, the cost and development risks were very high,
and so without government support they would not happen (Synfuels Interagency Task Force, 1975). In
this regard, The Task Force recommended that loan guarantees be used to enable regulated utilities to
access capital markets, and price guarantees be used to remove market risk from future declines in oil
prices.
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A broad ‘coalition of opponents’ opposed a proposed loan guarantee programme on the grounds that it
would involve commitment of enormous resources, highly uncertain outcomes, and excessive
government involvement in the industry (Ahrari, 1987). Two reports released in 1976 by spending
oversight bodies concluded that the loan guarantee policy lacked adequate economic justification and
had been insufficiently discussed (Cohen and Noll, 1991). Environmental groups joined fiscal
conservatives to oppose commercial synfuels facilities because they anticipated “massive environmental
problems, including air pollution, groundwater contamination and disposal of huge amounts of toxic
wastes” (League of Conservation Voters, 1987; McCloskey, 1981).
The tide turned in support of the commercialization of synfuels in October 1978, when Iranian oil
workers went on strike, followed by protests and the exile of the pro-western Shah in early 1979. Iranian
production dropped from 6 to 1.2 million barrels of oil per day within 2 months. In June 1979, a
legislative measure was passed to provide loan guarantees, loans, and price contracts to support the
domestic production of 0.5 million barrels per day of synfuels. In July 1979, President Carter, who had
been criticized for not doing enough, proposed an even bigger 10-year commitment of $88 billion
(1980$), supported by an oil windfall profits tax levied on oil producers in the same year. This federal
spending would be divided into an initial 4-year phase with $20 billion to be disbursed by a proposed
new institution, the Synthetic Fuel Corporation (SFC), and a second phase with the remaining $68 billion
(Time, 1980).
The SFC’s mandate was to achieve production of 0.5 million barrels per day by 1987, and 2 million
barrels per day by 1992, which would have replaced one quarter of crude oil and petroleum imports.
With some modifications, this proposal was incorporated into the Energy Security Act and signed into
law in 1980 (Ahrari, 1987). The creation of the SFC was supported by technical experts and lawmakers
alike (Deutch and Lester, 2004), enshrining their belief that it would be possible to move from
liquefaction and gasification plants processing tens or hundreds of tons of coal per day, to plants
processing thousands and tens of thousands within 7 years. The Energy Security Act also included a
further $6.8 billion (1980$) of funding for synfuels (through the DoE, through Department of Defense
purchase contracts, and for the production of alcohol fuels) as well as $1 billion for solar energy and
conservation R&D (Deutch and Lester, 2004).

2.3

The Synthetic Fuel Corporation (1980-1986)

The short history of the SFC was characterized by high turnover in its administration, slowness in the
processing of proposals, scandal, and falling support - but a relative success in meeting construction
deadlines. Delays associated with a change in government meant the SFC did not become operational
until February 1982 (Raloff, 1982). Between mid 1980 and early 1982, DoE was given about $6 billion
(1980$) to serve as the implementing agency for the SFC (Cohen and Noll, 1991). In 1981, DoE
committed to supporting three projects, two of which were subsequently transferred to the SFC when it
became operational (see Table 1).
SFC solicited more projects and by 1985 had received about 100 distinct proposals of which three were
funded (Cohen and Noll, 1991). The SFC used several criteria to make decisions about projects to
support. Since its goal was to meet its production goals, two major criteria used were commercial and
technical viability (i.e., technically realistic, lowest cost projects), but the SFC also considered the value
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of having a diversity of technological approaches, of good long-term prospects, of low environmental
impacts (including water consumption).
The 6 projects shown in Table 1 differed from those supported during the 1960s and 1970s in that all
were completed on time, and in the case of the three coal gasification projects, all utilized Western coal
and indirect liquefaction, as opposed to direct liquefaction which had been used previously for Eastern
coals.
TABLE 1. NEW SYNFUEL PROJECTS IN THE US (1980-1986). NOTES: ALL PROJECTS MANAGED BY THE SFC EXCEPT GREAT
PLAINS PROJECT. DATA SOURCED FROM BOHN ET AL., 1980; RALOFF, 1986; ANDREWS, 2006; HOLT, 2005; PRIDDY,
2008; THE PACE COMPANY CONSULTANTS & ENGINEERS, 1985.ADDITIONAL INFORMATION ON EXXON-TOSCO PROJECT
FROM BARTIS ET AL., 2005; EXXON, 1982, ON GREAT PLAINS PROJECT FROM UNITED STATES V. GREAT PLAINS
GASIFICATION ASSOCIATES, 1987; US DOE, 2010B, ON UNION OIL PROJECT FROM BARTIS ET AL., 2005; O&G JOURNAL,
1991, ON COOL WATER PROJECT FROM COHEN AND NOLL, 1991, AND ON FORREST HILL PROJECT FROM BAYRER, 1991.
Project

Project Type &
Design Capacity

Contract Type of
Date
Award

Exxon-TOSCO Oil
Shale Project
(Colorado)
- transferred to SFC
from DoE
Great Plains Coal
Gasification Project
(North Dakota)
- not managed by
SFC

Oil Shale

Aug 1981 Loan
guarantee

47,000 barrels per
day
Coal Gasification
(Lurgi gasifier)

Jan 1982 Loan
guarantee

137.5 million
cubic feet syngas
per day
(about 16,000
tons of coal per
day)
Oil Shale
Jul 1981

Union Oil
Parachute
Creek Shale Oil
10,400 barrels per
Project (Colorado) day
- transferred to SFC
Oct 1985
from DoE
Cool Water
Gasification Project
(California)
- SFC project

Coal Gasification
(Texaco gasifier
with GE107E
turbine)

100 MW
(660-850 tons
coal per day)
Dow Syngas Project Coal Gasification

Jul 1983

Price
Guarantee
a
($42.5 per
barrel)
Loan and
Price
Guarantees
Price
Guarantee
a
($12.5 per
million Btu)

Apr 1984 Price

Amount in
$ billion
Brief History
(current
year $)
$1.15 bn
Costs increased up to 200%
associated with production at half
design capacity and falling oil
prices. Terminated by Exxon in May
1982.
$2.02 bn
First use of Lurgi gasifier in the US.
Completed in 1984 on time and
under budget. Operator defaulted
on loans in 1985 due to low gas
prices. DoE took over plant in 1986
then sold it on to Dakota Gas. Plant
still produces syngas and is now
being used to demonstrate CO2
capture.
$0.4 bn
Completed on time. Operated until
June 1991 but at half design
capacity due to performance
problems.
$0.5 bn
$0.12 bn

First integrated gasification
combined cycle (IGCC)
demonstration plant. Completed on
time and under budget. Operated
successfully until closure in 1998.

$0.62 bn

Dow’s gasifier at three times larger

If referencing this chapter, please cite:
Anadon, L.D., Nemet, G. & B.Schock (2012). The US Synthetic Fuels Corporation: Policy Consistency, Flexibility, and
the Long-Term Consequences of Perceived Failures. Historical Case Studies of Energy Technology Innovation in:
Chapter 24, The Global Energy Assessment. Grubler A., Aguayo, F., Gallagher, K.S., Hekkert, M., Jiang, K., Mytelka,
L., Neij, L., Nemet, G. & C. Wilson. Cambridge University Press: Cambridge, UK.

Page 8 of 14

(Louisiana)
- SFC project

(Dow E-Gas
gasifier)

Guarantee
a
($12.5 per
million Btu
for 10 years)

155 MW
(1,580 tons of dry
sub-bituminous
coal per day)
Forest Hill Heavy
Heavy Oil
Sep 1985 Loan & Price $0.06 bn
Oil Project (Texas)
Guarantees
a
- SFC project
1,000-1,400
($40 per
barrel for first
barrels per day
50,000
barrels)
a
adjusted for inflation

3

scale than previous pilot. Operated
from 1987 until 1995

Completed within budget.
Defaulted on loans after 2 years of
operation likely due to price
guarantee not covering actual
production costs, and filed for
bankruptcy.

THE END OF THE SFC AND THE SYNFUELS PROGRAMME

Congressional support for the SFC declined due to a combination of falling oil prices, the increasing
likelihood that synfuels would not be needed, the failure to meet production goals, as well as corruption
involving the SFC president. By July 1985, SFC projects had only produced 2% of the 0.5 million barrels
per day goal (Raloff, 1986), and oil prices had fallen to around $20/barrel, a third of the early estimated
cost of synfuel production. In addition, the SFC was investigated for nepotism and further criticized for
“administrative largesse” - generous salaries and pension benefits for its administrators (Raloff, 1985).
Public support for strong government action on energy seemed restricted to crises. Surveys between
1973 and 1985 found that only in 1974 and 1979, immediately after the two major supply shocks, was
energy considered to be America’s “most important problem” by more than one quarter of the people
surveyed (Ahrari, 1987). Environmental organizations mounted a campaign in 1981 to stop the
development of synfuels and abolish the SFC (Friends of the Earth, 2010). With all of these factors
running against the SFC, the ‘coalition of opponents’ was formed again, and the Synthetic Fuels
Corporation was abolished in January 1986.
The SFC itself only spent $960 million: 60% went on the Dow Syngas project, 29% on other projects, and
11% on administrative expenses (Priddy, 2008). Adding in the $1.5 billion loan default by the Great
Plains Coal Gasification project, the total investment in the US Synfuels programme was $4.5 billion (in
2010$). A further $7.6 billion had been invested in coal liquefaction and gasification R&D and pilot
programs through the 1960s and 1970s. And after the authorization of the SFC, an additional $0.6 billion
were spent between 1982 and 1984. Nevertheless, the goal that had motivated these investments producing 2 million barrels of synthetic oil per day by 1992 - were not achieved.

4

GASIFICATION TECHNOLOGY DIFFUSION AND SPILLOVERS

Although the SFC’s production targets were not met, the three gasifiers used in the coal gasification
projects shown in Table 1 are among the most widely used gasification technologies today. These are
the Lurgi, GE Energy (previously Texaco), and E-Gas ConocoPhillips (previously Dow) gasifiers. In 1984,
there were already 26,000 MWth of installed syngas capacity worldwide, three quarters of which were
produced by SASOL, the South African energy company using the Lurgi gasifier, and further processed
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using Fischer-Tropsch synthesis to produce liquid fuels. By 2007, total gasification capacity globally had
more than doubled to 56,000 MWth (Tennant, 2010). As shown in Figure 4, most of this was produced
by six types of gasifiers of which the three noted above accounted for over two thirds. Most of this
capacity is used to produce chemicals and liquid fuels.
Several factors may have enabled the diffusion of the GE (Texaco) and E-Gas ConocoPhillips (Dow)
designs. First, price guarantees under the SFC created a protected market niche which allowed
experience and data to be accumulated on 12 years of operation of the Cool Water project and 9 years
of operation of the Dow Syngas project. Second, there was relative continuity in the companies engaged
in the projects that then commercialized the gasification technologies and the networks that were
created.
Constructed in 1984, the Cool Water plant was the first integrated gasification combined cycle (IGCC)
demonstration plant in the world. Cool Water was essential to the decision by Tampa Electric company,
with Texaco, GE, and other partners (and supported by DoE), to build the Tampa Polk IGCC plant. GE’s
direct involvement with the Cool Water and Tampa Polk plants allowed it to gain installation and
operational experience with the gasification technology and the integration of the IGCC plants. Cool
Water also enabled subsequent scale up of gasification and IGCC plant integration for other plants,
including two in the US and two in Italy. GE claims that Cool Water demonstrated fuel flexibility (e.g.,
use of coal and fuel oil), and that Tampa Polk proved power and process heat integration.
Similarly, the Dow E-Gas gasifier used in the Dow Syngas project was later used by ConocoPhillips,
having acquired the technology, in the 262MW Wabash River IGCC plant under a 50% cost-share with
DoE. For at least 3 years ConocoPhillips employees worked at the Dow Syngas facility, creating the
opportunity to transfer tacit knowledge (or know-how) in addition to physical infrastructure and
technology. The Wabash River plant has also been used to test components, such as ceramic
membranes, a warm gas clean up process, syngas cooler coatings, and gasifier temperature
measurements (US DOE, 2002).
DoE was a common partner in the Cool Water and Dow Syngas projects, as well as in the Tampa Polk
and Wabash plants, and also served to provide some continuity. The Great Plains project was able to
provide operational data because once the original operators had defaulted on their loan and plant
ownership transferred to DoE, DoE had the incentive to recover some of its costs and use it for testing.
The Oil Shale Symposium proceedings, the Cameron (later named PACE) Synthetic Fuels reports which
date back to 1964, and DoE reports on coal gasification in the early 2000s, all contributed to make more
technical information available to the wider community (e.g., NETL, 2002).
While lack of a counterfactual makes it hard to determine whether the diffusion of these technologies
would not have taken place if the US government had not incentivized commercialization, the actions of
the US government are likely to have accelerated diffusion processes. The gasification technologies
developed and the operational experience gained may also play an important role if the capture of CO2
from IGCC plants becomes an important strategy for reducing CO2 emissions. Spillover benefits can
similarly be identified from the $170 million of support for the two oil shale projects (Parachute Creek
and Forest Hill) and the heavy oil project (Exxon-TOSCO) shown in Table 1. The Exxon-TOSCO project has
provided valuable information regarding the cost, energy consumption, and environmental impacts of
oil shale underground mining. The Parachute Creek project’s performance problems have uncovered
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Syngas capacity (MWth) as of 2007

some of the complexities involved in shale oil retorting, which involves heating the rock at high
temperature to obtain hydrocarbon liquids for further refining (Bartis et al., 2005).
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DATA SOURCED FROM TENNANT, 2010.

5

LESSONS FROM THE SYNTHETIC FUELS PROGRAMME

Was the SFC a mistake? The simplest interpretation of the SFC is that it represents a policy failure
because the projects it funded failed to achieve the programme’s aggregate production targets. Some
conclude that the government’s primary mistake lies in its miscalculation of future oil prices, or in its
decision to promote the demonstration and deployment of synfuels, rather than some other means of
addressing high oil prices. However, given the notoriously poor history of forecasting energy prices
(Craig et al., 2002) a programme like the SFC is better viewed as insurance against high prices in the
future (Deutch, 2005; Schock, 1999). Under this interpretation, just because the insurance proves
unnecessary does not mean it was a bad idea to buy it.
Another set of interpretations emphasizes the SFC’s technical legacy. Projects funded by the SFC, such as
the Cool Water project, established the technical foundations for future IGCC plants (PCAST, 1997; US
DOE, 2009). The Dow Syngas project laid the foundations for the commercial scale use of the E-Gas
gasifier. In addition, the plants served as test beds for new technologies. The Great Plains project, for
example, is still used to test CO2 capture technologies.
In addition, some have suggested that the novel structure of the SFC could serve as a model to support
future large demonstration efforts, as it had the flexibility, tools, and competence not present in other
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US energy-related entities. 1 As an example, the Cool Water project was completed ahead of schedule
and under budget despite being the first IGCC demonstration plant in the world (PCAST, 1997). The
newly established Advanced Research Projects Agency for Energy, or ARPA-E, which provides financial
support for high-risk, high pay-off energy technology projects was modelled after DARPA (an equivalent
agency promoting defense-related research) but has elements that are also common to the SFC.
The criticisms of the SFC that remain most relevant relate to the programme’s overall objective. The
imposition of a production goal independent of prevailing energy market prices and without significant
experience in full-scale synfuel demonstration projects meant that the SFC programme was likely to be
much more expensive, risky, and prone to years of backlash than it would have been if its initial goal had
been to provide information to the private sector on the technical, environmental, and economic
aspects of a synfuels technology (Deutch, 2005). A focus on knowledge generation rather than
production may have resulted in selection of different projects, and perhaps a large number of smaller
projects - although some of the same projects may have still received funding. On the other hand, it’s
unclear that a large set of small projects would have generated the same information and spillover
benefits as six large ones. And in any case, a knowledge generation approach would not have been
consistent with ambitions to dramatically reduce oil import dependence. These expectations for the
programme were excessively high, with the SFC presented by the government as the solution to energy
security concerns. When oil prices collapsed and it became obvious that synthetic fuels were not needed
- at least not in the short to medium term - and that the SFC was nowhere near its goal of producing 0.5
million barrels of oil per day, it became politically impossible to maintain the programme even though
most projects were of technical value. High salaries and corruption exacerbated the SFC’s loss of
support. This ‘boom and bust’ cycle of excessive hype followed by periods of lower support does
not foster a consistent environment for innovation, though it is worth noting the tension between
managing expectations and building political support for large (and long-range) programs like the SFC.
The SFC experience also points to the fact that investing large amounts of money to accelerate
innovation in a particular area does not guarantee results over a short (or any) period of time. As
innovation inputs, time and money are not always interchangeable. Resources at the SFC’s disposal
were large, but its production goals over the short timeframe set by policymakers was not met.
The SFC experience also indicates that having a good management and independent programme
evaluation mechanism becomes essential to reduce government expenditures and backlash as soon as
there is a high level of certainty that a programme will not be cost effective over the necessary
timeframe. This is particularly important in cases like the SFC, because as discussed previously, costs
were tied to the market and expectations were set very high. If the programme, market, and political
developments had been followed more closely, it might have been possible to redefine the SFC goals
without shutting down the whole effort before its continuation became politically unsustainable.
Redefining programme goals might also have reduced the damaging perception of the programme being
a complete failure. This point also highlights the tension between having consistent initiatives and
flexible programs that allow cutting losses.

1

A new institution established in 2007 but funded in 2009, ARPA-E (or Advanced Research Projects Agency for Energy) provides
financial support for high-risk, high pay-off energy technology projects was modeled after DARPA (an agency promoting
research in defense-related topics after which ARPA-E was modelled) but has elements that are also common to the SFC.
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The ultimate legacies of the SFC programme are threefold. First, the perceived failure of the SFC has
imposed costs that go well beyond the $4.5 billion (in 2010$) spent between 1981 and 1986. The
interpretation of technical failure as poor policy has contributed significantly to the US government’s
aversion to large-scale demonstrations. The first large energy technology demonstration project since
the days of the SFC is the controversial FutureGen carbon capture and storage project which was first
announced in 2003 but is not expected to be completed until 2015. Second, the apparent technical
infeasibility of direct and indirect liquefaction is likely to have affected the funding and development of
biomass to liquid conversion technologies in the United States until today - an effort that has been
almost exclusively focused on biochemical as opposed to thermochemical conversion technologies
(Williams, 2007). Third, and more favourably, the SFC improved and accelerated the diffusion of
liquefaction and gasification technologies that are used in many countries, and which have the potential
to address current energy problems. And lessons have been learnt. Current efforts to produce
biologically-derived transportation fuels combine a serious commitment to research with a production
goal that is much less ambitious than that of the SFC.
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