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Questioning Industrial Policy

Why Government Manufacturing Plans Are Ineffective and
Unnecessary
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Scott Lincicome is aenior fellow in economic studies at the Cato Institute and a Senior Visiting Lecturer at Duke
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Executive Summary
In the wake of the COVIEL9 pandemic and rising U-Ehina tensions, American
policymakers have again embraced fAindustri al
predecessor, as well as legislators from both parties, have advocated a rangelduppera
for American manufacturers fx perceived weaknesses in the U.S. economy and to counter
Chinabs growing economic clout.
Theseand other industrial policgdvocates, howeverutinely leave unanswered important

guestions aboutU.$.ndustri al policybés efficacy and nece

What is Al ndusSdvdadt e ladfcyi?zndustri al pol i c
term, thus permitting them to ignore past failures and embrace false successes while
preventing a legitimate assessmentotliu st r i al policiesdb costs a

i ndustri al policybés history of debate and



elements el ements that reveal most fAindustri al
policyo at all

What are the mmmon obstacles to effective U.S. industrial policy3everal obstacles

have prevented U.S. industrial policies from generating better outcomes than the market.
This includes |l egislatorsdéd and bureaucrats
allocatepubl i c resources (Hayeko6s fAiKnowl edge Pr
political system (Public Choice Theory); lack of discipline regarding scope, duration, and
budgetary costs; interaction with other government policies that distort the market at

issue; and substantial unseen costs.

What #dAprobl emd wil | Themwst mmon prdblempsqpurpodedly s ol v
solved by industrial policy proposals are less serious than advocates claim or unfixable

via industrial policy. This includes allegaton of wi despread U. S. dde
and a broader decline in American innovat:.
erosion of middleclass living standards; and the destruction of American communities.

Do other countr i esmandiUs.dndussttial goley? Theol i ci es de
experiences of other countries generally cannot justify U.S. industrial policy because

countries have different economic and political systems. Regardless, industrial policy

successes abroador example, in Japan, Koread Taiwari are exaggerated. Also,

Chinabs economic growth and industrial pol
consideringthemarkétt a s ed reasons for Chinadbds rise, t
costs, and the systemic challenges that couldadlé¢ | Chi nads future gro

geopolitical influence.

These answers argue strongly against a new U.S. embrace of industrial policy. The United

States undoubtedly faces economic and geopolitical challenges, including ones related to China,



butthesolutia | i es not i n -dowmpopriomigplaging. rRaadtys in taat, prgues

much the opposite.

Introduction

American policymakers on the | eft and right
address fix alleged U.S. market failuresandmunt er Chinaés own economi
of t hi s p aeppansidew legrslation sapgartingpecificdomestic industriesouldi
with vocal support from the White Housgass Congress later this year. Unfortunately, the
public discourshasthusfare | i ded several essential questi ons
actuallyis; how past U.Sattempts at industrial policy (properly definddjve faregdwhether
proposed industrial policies today can fix gmnomigroblemsthey target; ad whether the
industrial poliges of other countriek particularly Chind demandhat theU.S.government
follow suit.

This paper will systematicallynawereachof these questionaddressing boteconomic
theory andpractice(as demonstrated throughhmerous historical and current exampdé$).S.
industrial policy in actioh Overall, these answersveal numerous problems tlzyue strongly
against the adoption of new U.S. industrial poli@ad establish a high bar for future

government action.



What | s Al ndustri al Pol i c\
Assessing the necessity and efficacy of U.S. industrial policy requires first defining the term.
Without this definition, industrial policy advocateanclaim that past failures are not, in fact,
industrial policy, while other policies tangentially reldtto government action are clear

industrial policy successes. There also is the risk, as pointed out by economist Herbert Stein in

the 1986 bookT he Politics of Industrial Polict 0 fadopt so | oose and s we
industrial policy thatibecomes virtually synonymétus with ov
precluding a |l egitimate assessment of industr

As fellow economist Mancur Olson stated in the same book, often industrial policysptep
Afare so vague that they invite the reaction t
idea, but no idea at al 1 Ipshorthifeeverything isiindusttah e gr i n

policy, then nothing is.

l ndust r i &eéquidteoHlemenis 6 s

Fortunately, industrial policyds I ong histor
United States establishes several requisite elerttetsombined can identify whether past or
proposed government initiatives are properly adresir e d f i n dauFotekampld,inp ol i cy
examining U.S. industrial policy efforts in the 1920s and 1930s, economic historian Ellis Hawley

explained

By industrial policy | mean a nationpblicy aimed at developing
or retrenching selected industriesatthieve national economic
goals. In this usage, | follow those who distinguish such a policy,
both from policies aimed at making the macroeconomic

environment more conducive to industrial development in general



and from the totality of microeconomic interntions aimed at
particular industries. To have an industrial policy, a nation must
not only be intervening at the microeconomic level but also have a
planning and coordinating mechanism through which the
intervention is rationally related to national gga general pattern

of microeconomic targets is decided upon, and particular industrial

programs are worked out and implemer@ed.

As the Mercatus Qerimrréds2@d@amamThierey Hawl ey
t h aatgetdd and directed effotts plan for specific future industrial outputs and outcomes is at
the heart of a proper understanding of industrial paiffcf uch fiout puts and outc
also occur within national borders: government procurement of fere@gte semiconductors,
forexampl e, cannot be @i ndus tiginherdntly patidnaligtwth. o Thu
government support for domestic industry eitinelirect€.g, t ar i f f s, quotas, ar
Amer i cano man d@ subsdips fay Amedcanrcempdsjgabs, or investments).
Finally, industrial p commercrain Ratutef dstinguishing d o ut c O
them from both basic scientific research and defense procuremgntighter jets). The former
has no targeted or strategic commercial application. The latter, as explained by economists
Richard Nelson and Richard Langloistive 1980s, is categorically different from commercial
oriented industrial policies because (1) as the sole consumer of such goods, the federal
government has a unique and deep knowledge of the products or technology at issue and its own
needs therefor, agell as a strong and direct interest in obtaining fgghlity deliverables; (2)
the public strongly believes in the |l egitimac
minimizing politicization and shoitermism); and (3) commercial spillovers are amtamded

benefit, as opposed to the main purpose, of government action.



Similar definitions and policies were offered by industrial policy advocates themselves in the
1980s and 90s, the last heyday of U.S. industrial policy. This includes former Clinton
Administration official Robert Reich ifihe Next American Fronti€f 983; Historian Otis L.
Grahamin Losing Time: The Industrial Policy DebaE992Y; and former Commerce
Department official Erik Pages Responding to Defense Dependefi@96)2 More recently,
the Carnegi e Endbawne ntthées Huirdis obdaduwnssh i t ut eds Ar
2006 paper by economists Howard Pack and Kamal phagge echoed these historical
definitions?©
Thus, both advocates and critics coalesce ar

policyo:

1 A focus on manufacturing, to the exclusion of services and agriculture;

1 Targeted and directadicroeconomigfirm or industryspecific) supporfe.g.tariffs
or subsidiep , as opposed t-oreddriomywidezoliceséagl , 0 sect o
corporate tax rate reductions or patents)

1 Agovernmentplantb i x fmar ket failureso (including
therebyachieve in targeted industries/companies clear, specific, and measurable
commercialbutcomes, such as jobs, investments (R&Djtabpxpendituresetc.),
output, or productghat arebetterthan what the market could provihethe absence
of indugrial policy; and

1 A requirement that these marketating commercial outcomes be generated within

national borders.

As Duke University economist Michael Munger explaifiethdustrial policy isnotaimed at

making the macroeconomic environment more condui industrial development in general



targetingthe levelsof research or jobs or even industrial activity we have generally in the United

States, oevencorrecting perceived or real shortcomings of markets by any means necdssary

is dictating thespecificcompositiorof commerciaindustrial activity within thenation to

achieve a broader national gdalThus for example, industrial policy @snot s ay fdAwe need
| ower carbon emi ssi ons oordnondiacrimirfatory corsxmemp | e, a
subsidy pairedwitbni | at eral free trade i n ¢orlowerr onment a

carbon emissionBy subsidizing or protecting American solar panel companies and workers

What I ndustri al Policy | snot

Manyoft he Aindustrial policiesd that advocates
often thse sameindividuab dd events or transactions that ceé
policyo without r eApbadustialgolitysyenposia hostedibyithet i | e .
conservative think tank American Compass, for exangoletaingpr oposal s f or r esh
digital technologieso; subsidies for biopharm
local content restrictions on electrical grid equipiand medical goods. All seek to
encourage domestic production of targetethmerciaindustriespursuant to a broader national
strategyandthereforequ al i fy as Aindustri al policyo right
symposi um a da markétgpality; emvieoamehtal regulatory reform; an
infrastructure bank; World Trade Organization reform; and vigorous antitrust action by a new
fiDepartment of Economic ResilienoeY et while each might tangentially benefit domestic
manufacturing, naadirectly supports a specific industry or targets specific mdr&ating
commerciabutputs.

This confusion permeates the current debate over industrial policy here and abroad. In fact,
many (fnotmostpf t he MAsuccesses o0 tihnadtu sptrroipaolanepna|si cryad
often border on the absur@his includesApple and the smartphone (and almost every piece of

7



essential hardware that it contains); Microsoft Windows; Google, Google Maps, and the entire
internet; supercomputers; semicondustand semiconductor lasers; digital optical networks; the
graphical user interface; GPS; LCD screens; LED screens; plasma displays; artificial intelligence
and speech recognition; videoconferencing; closed captioning; Linux and cloud computing;
nanotechnlogy; renewable energy (lithium batteries, wind power, solar panels); nuclear energy;
fracking; seismic imaging; LED lighting; airbags; the civilian aviation industry, and jet engines
in particular; the phar maceutsitcalnnaonwdthivet eahu
(including HIV/AIDS treatments and mRNA technology); magnetic resonance imaging;
advanced prosthetics; the human genome project; hybrid corn; and fxetosslk!'4

Yet few of these modern marvels #ne direct resultofi i n d upsotiriicaylo i n any | e
sense. For example, proponents routinely cite the U.S. Defense Advanced Research Projects
Agency (DARPA) support for (or even fAinventio
of industrial policy success. However, leayaside the missing manufacturing nexus, DARPA

did nothave a plan for, or even anticipate, the intefneth e r e wa s -omemedi mi s si on

directionalitydo to the government support pro
or early emailabroade c ommer ci al success (instead of sim
facilities doing defense e | at ed wor ko). Indeed, a decade ear
terminatedd esearch by the Air Force into Amthdecentr
traditional telephone, o and those involved in
have funded a computer network in order to fa
Overall, ARPANETOs contributions to the comn

email) were just thai contributions as were private sector efforts such as earfyragio and
TV technologies, Xetfoxamnsd eRairedmpedired Buleinhie 197 0

Board System'’ around the same tint€. Just as surely, government funding has supported



various research that was later applied by private companies to produce commercial information
technology successes. But none of these scattershot government contributions to one part of an
eventual commec i al success can properly be considere

This conclusion may sound obvious, but the argument is common, especially in the tech
sector!® As noted, for example, it is routinely asserted that the U.S. goveriimenta fAi ndust r
policieso developing core compomeens eadd’dt hien a
However, as documented by researclose Luis Ricon Fernandesach assertions equate as
Al ndustri al policyo any government support at
companybs creation and assi gnlinpattitulacckeedi t f or
Al ndustri al p o | i-touchdsceEnenagdactuekiilational Stiemee Foundationi
and CIA funding for basic research at the University of Delaware into an entirely different field
(neuromorphic systems), and the researchers independently developed theudllsystem to
aid their statdunded research. Meanwhile, another private company (Bell Labs) was
developing a similar technology without state supp®he connection between the state and
several othecore smartphongchnologiesvas similarly attenuated and unplanned, with foreign
or private alternatives emerging in parall@lrthermore, taite funding for Apple was just a
small, government secured loan issued by a private figmdementingubstantial private
startup capital thahe companyad already gathered. Inotherwondsh p pl e was st eami
ahead before the involvement of the [stadeked loan] and given what we know, it is most
reasonable to assume that it would have continued to do so hadn't there been government
invol védment . o

Leaving aside evetine wholly private inovation of packagg all of these technologies into

the iPhoneitselhnd making it all affordable, crediting



renders the term meaningless. Economist Alberto Mingardi has found that such problems
routinely plagughe muchkh er al ded examples of Ame®ican indu:
The Space Program is also often cited as an industrial policy success story, but, as economist

John Kay explains, its lessons are limited at best:

Apollo was a success because the dbjeavas specific and

limited; the basic science was well understood, even if many

subsidiary technological developments were needed to make the

mission feasible; and the political commitment to the project was

sufficiently strong to make budget overrum®ast irrelevant.

Centrally directed missions have sometimes succeeded when these

conditions are in place; Apollo was a response to the Soviet

Uni onbs pioneering | aunch of a human 1in
achievement of the USSR was the mobilisatioregburces to

defeat Nazi Germans?.

It's unfathomable to think that the U.S. governmeahd American voters will have the
political wild!l for another such Amoonshot, 0 e
spaceexploration lack a traditioal government nexus. Furthermore, produetg,(athletic
shoes and baby formula) developed from fispace
plan but were instead the result of decentralized, private actions utilizing directionless,
governmat-funded research.

Finally, heCOVID19 vaccines developed under nOperat.i
heralded as a triumph of American industrial paffchut the firstvaccine to market

(PfizerBioNTech disproves the assertion. BioNTech waSeamancompany that had been

10



working on mRNA vaccines for years and began its collaboration with Pfizer (based on an

earlier working relationship) months before the U.S. government began OWS in May 2020 or
contraced with the companies for a vaccine in July of that same year. (Management actually
predicted in April 2020 that distribution of finished doses would occur in late 202@)

companies famously refused government funds for R&D, testing and prodiuetifomts that
insteadeveraggdP f 1 z e r 0 s presexidtisgt).&. manufacturing capacitgs well as

multinational research teams, global capital markets and supply chains, and a logistics and
transportation infrastructure that had developed over dechuéasct,the Trump

admi ni strat i on 6was ordimsheda-dAapproved vacciRefdosesemly and

expressly excluded from government reaskentially all stages of vaccine developn{eet
Aactivities that Pfiefaminganddil @ntimudltd gedfdnm Witlroute b e e
use of Goverfmbatefusdemgn)some evidence that
materials to participating companies (some of which still have not produced an approved

vaccine) may have impedednpnar t i ci pant Pfizerd6s ability to
and expand production after the vaccine was appréved.

Surely, some state suppoetd, supportfor mRNA research and largevaccine purchase
commitment) was involveldoth before and ding the pandemic, but it all lacked the necessary
commercial, strategic, or nationalist el ement
Katalin Kariko actually left her governmessiupported position @he University of Pennsylvania
fibecause shwas failing in the competition to win research grantsa n dimoved to she
BioNTech company, where she not only created the Pfizer vaccine but also spurred Moderna to
competitive imitation®?” The NIH grant supporting her early work actually came thhohier
coll eague, Drew Weissman, and @h#Oothenefforts,i r ect

such as Modernadts mRNA vaccine, had more stat

11



shows that it was not a necessary condition for producing a wildgessful COVID19

vaccine.

What Obstacles Must Industrial Policy Overcome in the United
States?

U.S. industrial policies face several obstacles that prevent their effective implementation.
This section provides the most common of thalsstacles, as well as real world examples of
how they have plagued past U.S. industrial policy effioaad thus why new industrial policy

proposals should in general be opposed.

The Knowledge Problem

Perhaps the mostidespreadndustrial policyobstacla s t he fAknowl edge pr ot
Use of Knowledge in Society, o0 economist F.A.
secure the best use of scarce national resour
but solely as the dispersbids of incomplete and frequently contradictory knowledge which all
the separate individuals possesschangingBentahuse t
pl anners cannot discern it via aggrdgpadse, r et
and services is maintained by constant deliberate adjustments, by new dispositions made every
day in the light of circumstances not known the day before, by B stepping in at once when A
fails t deliver. o

Thus, decentralized, markkased econorniactivity in general produces better outcomes
than centrallyp | a n rmyode a(tliority for the whole economic systeprctivity because the

former better mobilizes the diffuse knowledgeia price signals and millions of individual, real

12



time, dynamicransaction$ needed for economic actors to make relevant decisions (production,
investment, purchases, sales, etc.). Because no single actual person possesses all such
knowledge inreat i me |, economic planners must ttéhow how
interactions of people each of whom possesses
unavoidabl e i mperfection of mandés knowledge a
knowl edge is constant]l 3 Thewranelywdo.i cat ed and acqu

Acor e part of industrial policyds knowledge p
constantly evolving, the facts (products, investments, supply and demand, etc.) on which an
industrial policy is designed will inevitably be different than the facts that &ixibe time it is
approved, and they will likely change again (and again) upon implementation. History
repeatedly has shown that the fAcritical techn
Acritical o tomorrow.

Past U.S. industrial policy effortate often struggled to surmount the Knowledge Problem,
particularly in high technology goods. As technology exdeatsick Windham, Christopher T.
Hill, David Cheneyn ot ed i n 2 0 2WS, effortin the d 99@s opdereitgritical
technologieédid not succeed, partly because it is hard to predict which technologies will be
most valuable in the futuréd The Car negi e End o wnodes thésseffats mes L .
amongthe U.Sit e ¢ h n o n afdilures n thd 1080@md 1990s. He documents how past
Uu.S. efforts to support dAcritical technologie
Panel 0) through trade an dndipublegrigate comgortia faileds t r i c t
because the governmédntvorried about Japan at the timeould not foresee how the
marketplace would developrhey therefore focused on current national champions like
Motorola and Toshiba and misskedw the internewvould transform mobile andigital

technologies n @timdlatethe rise of internet titans like Google, Amazon, or the modern

13



version of Appléwh o tpdsagedsis some of the worl ddés most
more than most governments do to push new boundaries and accelerate change through design

and systemitegrationo® After noting another U.S. government miséuseeing Japan as an
unstoppable technological powerhoiisec hof f expl ains that AU. S. fi
their ability to innovate and compete effectively, not because of such tecionaiiat or

protectionist measures.

Even if policymakers pick the right industry, moreover, they can struggle to identify and
support the right product in that industris Lincicomeexplained in a 2017 Cato Institute
policy analysisfor exampleU.S. semiconductor policy in the 1988®mvDynamic Random
Access Memory (DRAM) chipascentral tonational security anthe future of U.S. global
technology leadershjand believed trade restrictions woeldcourage new U.S. entrants in the
DRAM market. Yet no such i nvestAmentdnsompanieswere actdallyp e ¢ a u ¢
exiting the DRAM market, having already discerned that their future was notdnigte
volume, lowprofit commoditpbut in advanced microprocessors, specialtys;hapd desigo*

Similar problems plagued contemporaneous U.S. supercomputer policy, which targeted older
technol ogy and Avectoro supercomputers produc
products were losing out to nwector supercomputers, @as the supercomputer industry was
undergoing major structural changes that rendered trade protection oBsdettheAmerican
Enterprise Instituteds CHighuTdch Pr&ectiohisme R&Vi ¢ hpl ai
supercomputers, as with semicatbrs and flat panels, government officieither never
understood or willfully ignored the structure of the industry and the nature of worldwide
competition in the sectgand] seemed blissfully unaware of the technological trajectories of the

industryo3®

14



Examples of Knowledge Problem failures are not limited to history books. For example, the
Trump administration idMarch 2020nvoked the Defense Production Act (DPA)pash
domestic manufacturers to mak®reventilators, which were deemed essenbdightingthe
coronavirus at that timeBy the summer, however, medical professionals determined that
ventilators were not as critical as once thought, but producers continued to churn them out under
government orders, | eadiingg tuop Oor epnorat sstorfattehge c
donated to Acountries t3hAcdordidgdonthistDecengber@020 r cand
reportfrom the U.S. International Trade Commissionot her DPA funded medi c
production will only come online afte mi d38 (\ith thelpandemic firmly under control)

even though there was evidence of a domestidical goodglut in late January®

Public Choicei Especially in the American System

Government industrial policy plans also face obstacles inheréme jpolitical system that
produces and implements those policies. As detailed in the work of Public Choice Theory,
political actors act not in t hanterdgpandthususe i nt er
the political systems in which theyperate to make themselves, not the general public, better off.
El ected official s 0 -efedationméareas bgreaactats strsve to ddeance foro r e
protect) their own careers.

Public choice distorts both the design and implementation aktnidl policies. On the
former, elected officials frequently advance legislative policies that confer concentrated benefits
upon small, homogenous, often local interest groups and impose diffuse (but larger) costs upon
the public, because only the formggoups have sufficient motivation to follow the issues closely
and apply political pressure (lobbying, campaign contributions, and votes) based thereon.
Because the public is Arationally ignoranto a
or contributions to them), elected officials act rationally in supporting them, even when the

15



policiecsar e known to produce net | osses for the <co
only generates HfApor k blagmwlingdbabgaipsyirowhiehegislatorY of t e n
trade votes on each otherdéds pet project), but
exceedingly difficult, regardless of their efficatdy.

The same political pressures that distort el
similarly distort the federal bureaucracyodos w
t hat government agenci es 0 embgreaftieacengresbian@ n mi rr o
committees that primarily oversee thérmembers that often actively seek out these committee
assignments to affect the regulatory agencies beneath them. Similarly, studies show that
agencies can bec o mespécialdnferest grorims ¢or tiey electedt | vat ed
benefactors) who use the agency to further th
expensé! Even where political pressure is limited (often by design), capture can occur where
bureaucrats lack the sarnewel of specialized knowledge as the entities they regulate and thus
grow to rely on those entities for both information and manpower.

The U.S. political system amplifies the public choice hurdles facing industrial policies for
two key reasons. Firstaige segments of Congress are replaced (or threatened with replacement)
every two years and the president -teevremiys nioo uarn.d
uncertainty into the decisionmaking process, but also makes elected officials maeerss
and focused reelection instead of the ldeign national interest. Thus, as Mancur Olson
explained in 1986, #Alt is precisely in the ar
industries that private venture capital has the greatest adeaatago v e r  ¢2cTki r n ment .
dynamic has likely worsened since the 1980s, for example because of longer presidential
campaigns that far exceed those in other courfifi€epresentatives today essentially start

campaigning for the next election shortlyeaftvinning the last one.

16



Second, the U.S. has a wdkveloped lobbying and interest group system, which would
inevitably affect (and likely deteriorate) the design and implementation of any significant
i ndustri al policy. Asi@OGgsomgexplzadneat ebescsas
influence any industri al policy, #Aproposals f
capital on preferential terms to new firms in emerging industries with special promise must
explain how they would esure that the lobbying power of established and often declining
industries and firms would be kept at bayo su
strong lobbying presence could prosffeiThe effect of interest group pressure on federal
industrial policy formation and implementation has doubtless increased since Olson first opined
on the issue 35 years ago.

Past U.S. industrial policy efforts show how
intentions. For example, Windham, Hill and Cheneye that, along with the aforementioned
Knowledge Problemissues, Ufscr i t i cal ef d ohnsl o i deparsel 990s f ¢
decisions about R&D funding priorities inevitably become political, as groups and leaders vie to
have their favorites suppteddi aprocesghatfresults in a broad list that pleases everyone but
is largely useless as a guide to poléy.

When policies are implemented, moreover, politics often interniergsn in systems
designed to be implemented from the political precekS. supercomputer policy in the 1990s
was essentially cliergervice for one U.S. company, Cray, and its computer model while
ignoring other American market entrants, such as IBM, Hewlatkard, Intel, and Sun
Microsystems that offered different, aacjuably better, product8.To block a potential
National Science Foundation purchase of a sup
the Houseof Representativedpassed legislation sponsored by Rep. David R. Obeyi(®),

whose district includga Cray facility, that would virtually ensure the contract goes to, Ctay

17



and the Commerce Department imposed resetting antidumping duties of 454% on Japanese
supercomputer imports in 1997. The latter pressured NEC to agree, in exchange for Cray
dropping the case, to invest $25 million in Cray and give it exclusive tigisesll NEC's

fivect or 0 super co mfThiskegalsextdrtion sthemetwasdll tigtmare lerazen,
given that Cray did not even make a Avectoro
model was settled.

Today,supposedly impartidC o mme r ¢ e D edpuserofttha &.8.tar@tidumping law
which permits remedial duties on Adumpedo i mp
workers,is common practice T h e a g e mesult it duties that godan keeyond the levels
needed to resdy, as the law intends, injurious dumpimdnile alsorevealing a U.S. agency
captured by domestic interest groups (especially the steel industry), unconcerned with the views
of diffuse consumers (including other manufacturers), and unburdened by cmgess
judicial checks on its authority.

More recent U.S. government efforts to support clean coal and carbon capture technology
(CCT) have also fallen victim to politics. A
Hart of 53 energy technologyetnonstratiorprojects funded by the 20@9merican Recovery
and Reinvestment AARRA) andadministeredy the U.S. Department of Ener( OE)
revealedthatcoal el at ed C Gomingi¢d]dhp modfalis from a fiscal perspectée
accouning for about five out of every six dollars allocated to enestgynonstration projects
during the Obama erad yThleoeweresubject to more lenient private cestaring requirements
and overoptimistic government expectations as to whether they would dtitkat-on private
i nvest ment and wethedendfits shat eacmsectot magtit resoralnty efpect to
receive from a project’® Meanwhile, technologies with more potential, such as nuclear power,

renewablesand gadired electricity plantsyere ignored.

18



The governmentds speci al treat ment of CCT pr
polticsies peci ally when it came to the | argest pr

quarter of all government funding), FutureGen:

This megaproject, which dates back to 2003 and was terminated

for the first time in 2008, was revived through ARRA funding

earmarked for its Illinois site. President Obama, then a senator

from lllinois, had vowed during his 2008 campaign to support

clean coatechnologies, and the state of Illinois (which had

invested its own funds in the project) and its representatives in

Congress (and those of surrounding states) pushed to include it

among threeddshoveliojects eligible for the
like theClinch River breeder reactor demonstration pr@eche

local fiscal benefits of FutureGen apparently weighed heavily in its

vampirelike rise from the deaet

Another federallyfunded clean coal projettthe demonstration plant in Kemper, Mississippi
ifwas excluded fr om tHadradifesent umdimd spuscie?006CGleara u s e i
Coal Power Initiatve but t hi s fimodel of President Obamadgd
public choiceproblems??

Then, of course, there isthe caseofySeld r a and t he Obama admini st
|l oan program funded by the ARRdRugyeXxgaingagdhe Mer c
Solyndra sperslmost$1.8 million on lobbyists, employing six firms with ties@ongress and
the White House, whelDOE reviewedits loanapplication. Overall, almo$4 billion in DOE

grants and financing went tmmpanies with connections tdficials in theObama
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administration S h e a d desarly 80partent bf the 1705 loan guarantees went to subsidize
projecs backed by large, politically connected companies including NRG Energy Inc. and
Goldman Sachs*

Two separate analysédgrom the Reason Foundatifrand Georgetown Universityi found
a significant connecti on theirrecigieetnd Sleacl b yinn gl 7ef5f
These results are consistent with recent research finding that politoalhected firms (as
measured by contributions to homes state el ec
ARRA grant and receive 10 percentlg er gr ant s econhestedicompanibseyet, | e s s
A s t-levél employment creation associated with grants channeled through politically connected
f i r ms %0 jAsalyses hlave also found that the Section 1705 and other AfRR¥ed loan
guarantee pgrams administered by DOE suffered from other political problems, such as
conflicting statutory mandates, time constrgintauneconomimbjectivessuch agob protection
and ABuy Am¥ricanod rul es.

Most recently, &ew York Timesvestigation into Mandnd vaccine manufacturer
Emergent Biosolutionsa Al ongt i me ¢ o uthathasspent muctcobthetlastanot o r
decades cornering a lucrative market in federal spending on biodefeiosmd that the
company invested heavily in lobbying while igmg various safety and manufacturing best
practices; had effectivel y BibmedigatAdvareatl0o t he gov
Research and Development Authoriythorized to disburse and monitor pandereiated
contracts; yet, despite repeated coningcfailures, was rewarded with$628 million contract to
manufacture Covid9 vaccinesE mer gent 6 s actions wultimately in
Johnson & Johnson vaccines and weakehedtrategic National Stockpiby monopolizing its
fihalf-billi on-dollar annual budget throughout most of the last decade, leaving the federal

government with less money to buy supplies needed in a pand®mic.
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These examples show not only how public choice can undermine, if not actively work
against, industrial paly objectivesbut also that even systems designed to be governed by
neutral arbiters and be insulated from political pressures have nevertheless become distorted by

politicsi just asPublic ChoiceTheory predicts.

Lack of Discipline

American industriapolicies can also suffer from a lack of discipline regarding scope,
duration, and budgetary cos$teftendue to public choice issues. Unlike private actions, the
success or failure of which is usually adjudicatexten ruthlessly by the market, govament
policies often live or die based on political considerations rather than their actual efficacy. As
the Brookings I nstitutionds Linda Cllhéhen and

Technology Pork Barrel

The second difference between pulaiid private decisionmaking

Is the institutional structure in which decisionmakers are evaluated.
Although retrospective evaluation of R&D is difficult and

imperfect in the private sector, it is facilitated by the shared
recognition that R&D is intended fwovide financial returns to the
company and by the presence of quantitative, quite easily
observed, indexes of success, such as sales, unit costs, accounting
profits, and evaluation of the firm in capital markets. In the public
sector, the ultimate extemhtest of an R&D program is its ability

to generate more political support than opposi&én.

The author§ sympathetic to U.S. industrial poli¢yexamined six federal industrial policy

programs originating in the 1960s and 1970s and intended to deegtopercial technologies
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for the private sector: the Supersonic Transport, the Applications Technology Satellite Program,

the Space Shuttle, the Clinch River Breeder Reactor, Synthetic Fuels from Coal, and the

Photovoltaics Commercialization Program. (Tloayit basic research and defense projects from

their retrospective codtenefit analysis fothe sameeasons discusséud the section above on

def i ning #i.@) dhegdeemedonly gneprogrand ASASGs sateldsite acHt

Awort h tt,hoe beuftf oirt was kill ed before being comp

unqualified failures, o0 costing billions, crow

enduring long after fiscal, technological, and commercial failure was establishedrvival

owed to political pressure (especially financial benefits accruing to numerous congressional

districts) and captured regulators. They con

commer cialization programsé i s éearavegr al IsuftjcLes

skepticism about the wisdom of government programs that seek to bring new technologies to

commer ci al practice. o0 This is because fiAmeric

systematic biases into R&D programs so that, onngalagovernment projects will be

susceptible to performaBlce underruns and cost
George Mason Uni ver s iTechndogy Pdrk Batrgirgblemnimbis i zed t h

2018 papead

Once a project's spending spigot is turned on, its geographically
concentrated fiscal benefits attract political support without regard
to technological payoffs or commercial viability. Large projects
are particularly attractive to legislators whether ot the
technologies being demonstrated are ready to be scaled up, and

even if cost, schedule, and performance targets are consistently
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missed. According to this view, white elephants are a virtually

inevitable outcome of the U.S. political systé.

Numerasms ot her i ndustri al policy projects just.

optimism that these forces might be controlled. For exadnple

1 The Jones Act (Section 27 of theerchant Marine Act of 1990estrics domestic
shipping services to U.Built, -owned,-flagged, andstaffedvessels, in order to
foment a stronglomestic shipbuildinghdustryand a ready supply of merchant
marinersduring wartime, yet has presided over the kergn degradation of botheh
industryandthe oceangoing merchant marine fl&eDespite these failures, the law
has not only persisted for a century, but actually been made restrictivan recent
decade$ in large part due to the walleveloped lobbying machine that is the&SU
shipbuilding industry, maritime unions, the Jones Act fleet, and other groups
(including at | east one foreign governmen
existence’

1 The U.S. ethanol program has also lasted for decades despite humeross studie
showing corrAbased ethanol to impose substantial economic and environmental
damage, while raising food prices amtlerminingU.S. climate goal&? Yet these
mandates are championed by almost every presidential candidate visitingVena
the prederagulation Trump White House expanded them in 2@18 gbolititians of
both parties are conspiring to keep it alive despite knowing full well what its
problems ar@®®

1 The U.S. antidumping law has been subject to widespread and démaglesiticism

from economists, legal scholars, and trading partners, and various aspects of its
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administration have been ruled repeatedly illegal by federal courts and adjudicatory
panels under U.S. trade agreemeatg,(the World Trade Organizatioand North

American Fredrade Agreemelf® Yet the law not only continues to be in foiice

accounting for hundreds special duties totléyt has been repeatediypandedy

Congress to achieve desired protectionist results and to permit even greater abuse in

the future®” TheU.S. government also routinely ignores WTO rulings against

Commerce Department antidumping abuspsactices that are becoming

increasingly commof®

Clean coal megaprojects FutrureGen and Kemper persisted in the face of repeated
failures and numerous sboverruns because of their political value (and political

problems in case of failure). As thiew York Timewr ot e of Th&systegmer , A
of checks and balances that are supposed to keep such projects on track was

outweighed by a shared and powerfulantive: The company and regulators were

eager to qualify for hundreds of millions of dollars in federal subsidies for the plant,
which was also aggressively promoted by F
lobbyist before becoming the governor of Msssppio®® As noted above, FutureGen

was actually revived from the dead because of its importance for President Obama

and his home state of lllinois. That it and other DOE projects were ultimately

canceled, Hart notes, likely resulted fromaunique coefn ce of At empor ar
the ARRAG6s 2015 expiration date for fund
austerity, and partisan Republican opposition to Obaraandustrial policy

projects’® Only the first item might be replicable today. Exelm e i s utheces s o o
Petra Novarojectiisuffered chronic mechanical problems and routinely missed its

targets before it was shut down i n *&lthdughit fAdemonhet r at e[ s]
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difficulties carbon capture and storage as a whole will face to achieve operational

stability and economic viability’d DOE remains committed to clean coadlay "3

Surely, not every U.S. industrial policy boondoggle lasts as long as the JonestAlag, b

examples abovie and many otherk reveal that the risk is significant and problems pervasive.

Interaction with Other Policies/Distortions

|l ndustrial policiesd i mplementation is also
that may have distore d t he mar ket at i ss u8&hantaDewrajanhe Br oo
explained

The analytical case for industrial policies is based on the idea that
there is a market failure that is preventing industrialization and so
some form of government intemvion, such as a subsidy, is
necessary to correct that failure. The case is usually made in the
form of elegant economic models that portray the market failure
and show how intervention can lead the economy to higher growth.
Most of these models assumetttiee relevant market failure is the
only distortion in the economy. In the real world, however, these
economies are full of distortions, such as labor market regulations,
energy subsidies, and the like. In this setting, correcting the market
failure assoiated with industrial policy may not promote
industrialization; in fact, it may make matters worselnstead of
relying on simple models that assume away all other distortions,
governments would do better to identify the biggest distortions in

the economyssuch as energy subsidies) and work on correcting
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them. And if the biggest distortion cannot be moved, then
governments need to take that into account in identifying the next

biggest distortion to be addresséd.

Conflicting U.S. subsidies are a commonlgem in the United States. Asscussed ithe
following sectionon i ndust r i afdrexpnplesomaeD@OEsfidndirgy dos GCT was
allocated tesubsidized, politicaljpowerfulethanopr oducer s, despite the p
obvious shortcomigs Without government suppdidr ethano] other energy demonstration
projectsmighthave been funded instead, perhaps with better results.

Then there are the U.S. laws and regulations that makstrial policyprojects slower and
more costly. DOHoan guarantee applicants, for example, must comply with the {Bagsn
Act (mandating high wagemnd favoring labor union@ndifiBuy Americam | (@angating
domestic conterdnd favoring U.S. manufacturgisboth of which increase project costs and
pgperwork®’ Buy American restrictions also can | i mit
materials or lead to project delays, and they confounded ARIRded infrastructure projects
intended to boost the U.S. manufacturing setofhese same projects alsachto comply with
the National Environmental Policy Act (NEPAgs well as similar laws at the sté®el, which
requiregovernmenteviewand approvabf federal action§i s i gni f i c @dthé | y af fect.i
environmentA recent assessment of NEPA IBly Dourado of the Center for Growth and
Opportunityfound that publication of NEPA equi red Aenvironment al I mp
takes an average of 4.5 ysekgectoarouncthl®3,000hNEPA ARRA
reviews including over 7,200 environmental assessments and 850 EISs. During the time the
reviews were being performed, no funds for the projects could be disbursed and no work could

begino’’
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Bipartisan efforts to overhaul NEPA have thus far proven unsaftdeand Democrais

who currently control the U.S. governmérttave expressed a desire to apply both Buy

American and Davigacon to future industrial policy initiative8. In fact, both were included in

the bipartisan U.S. Innovation and Competithxt, which passed the Senate in June 2021 and

seeks to subsidize semiconduct &r production a
Theseentrenched, policgriven distortionsand otherganturn projectedndustrial policy

successes into costly failuregxacerkting market failures rather than fixing them.

Policymakers should therefore focus on correcting distortions caused by current policies before

adding another layer of distortion via new industrial policy.

High Costsi Seen and Unseen
Finally, industrial plicies impose substantial costs beyond the budgetary line item assigned
to a specific project. This includes not only substantial cost overruns but also numerous unseen

costs imposed on other parts of the U.S. econibrosts that often underngmn induwstrial

policyds own objectives.
Seen Costs
As discussedbove regarding.S. industrial polic e s 6 | a ¢ k projdcts fleguerdly pl i ne,

fall victimtofic o st  owelebeyond misabbudget projectiong8orrowing costs (given the

perpetual U.S. budg deficit)alsomagnify ths expense. For example, DOE in 2014 claimed

that its green energy |l ending programs are fAm
interest costs that U.S. taxpayers paid to fi

Marron explained at the ti me, DOEOGs alds$ eged $
when Treasuryods bor riwhierntprest ratsstare cuwentty at recondc | u d e d

lows, they will almost certainly not stay that wiayhus raising indstrial policy project costs
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Furthermore, it often takes years to determine whether a project merits its cost. For example,
DOE in 2014 congratulated itself at the opening of the subsidibedgoacellulosicbiorefinery
in Hugoton Kansas, but that plamtas shut down in 2015 and sold off at a severely discounted
price as part of a 2016 bankruptcy proceedirigy 2018, the entire U.S. cellulosic biofuel
industry was on the rop&sand the Hugoton facility still sits idle tod&jy.

Finally, cherrypickedndustrial policy successes often obscure a wider portfolio of failures
(and thus higher costs per success). For exa
projects found that only three of ten CCT projects, which accounted for 82 percent (8&#49 bi
of $4.24 billion) of all funding, were active
the failures* Since then, the Petra Nova power project was mothballed after suffering frequent
outages and missing its carbon sequestration §o#scher Daniels Midland Hlinois
Industrial Carbon Capture and Storage Prdbtich capture CO2 as a byproduct ofethanol
production), is still operating but has reached only half of its annual emissions storagé%arget.
Only Air Products and Chemical sdé carbon captu
from DOE) can be considered succes&fulas it worth the total CCT portfolio cost of $3.5
billion?

Other industrial policy portfolios raise similar issué#hile Teslafamouslypaid back its
$485 million loan under th&dvanced Technology Vehicle ManufacturiGg§TVM ) program,
Fisker Automotive went bamgptwithout payingoffi t s $529 mil |l i on | oan; F
|l oan and Ni ssan 0 s refdin odtstaBdingf iPtedurnably, théyovidl Ippaich | s o

back but this story remains unwritten.

Unseen Costs
Beyond these seen cosi® themanyhidden ones that even government industrial policy
AsuccessesoO | mpose mdrectcbhses paddy private gartiesj deaciweight i n g
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costs to the economy; opportunity costs; misallocation of resources; unintended consequences;
moral hazard anddverse selection; and uncertainty.

Indirect costs paid by others Industrial policies that restrict access to goods and services
from disfavored (usually foreign) suppliers raise prices for both the restricted items and their
favoredcompetitors, imposing significant costs on consuming companies and individuals. For
example, tariffs that President Trump implemented to boost the U.S. steel and aluminum
industries have been repeatedly found to raise foreign and domestic steel prgesything
downstream U.S. manufacturers and reducing@DPer vasi ve fiBuy Ameri can
generally restrict government contracts to domestic producers, have similarly been found to act
as a barrier to entering the U.S. market and to raise dicrpeises in the same way that a tariff
does®

Deadweight costsTrade restrictions or taxation to fumustrialsubsidiesalso impose
deadweight costs on the economy. For example, by raising domestic gacésnat only
redistributes to producesoney t hat consumers used to save W
imports but also reduces domestic consumption overhis portion ofthdic onsumer sur pl
is simply destroyed afi d e a d w e i tigatmiakes tlre dJsitéd States as a whetese off in
the amount of wealth destr oye davé saed mvuestedborat co
spent on othethingg. Ecoromists have repeatedly found that import restriction impose
substantial deadweight costs on the U.S. ecoriomitey reason why so few economists support
them?! High tax rates have been found to impose similar ¢8sts.

Opportunity costs. Industrial poliy programs that entail government spending also entail

opportunity costs, as explained by St. Louis federal Reserve Economist Michelle Clark Neely:

Each subsidy given to an industry or firm generates an opportunity cost: the cost

of foregone alternative#n other words, to correctly evaluate a policy, you need
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to know not only what you're getting, but also what you're giving up. Based on
industrial policy experiments in several countries, most economists have little
confidence in the government's abilityrheasure these benefits and costs

properly?3

Given that both time and federal budgets are finite, government industriaépodiplace
efforts and money that could have been spent on other priorities, potentially imposing significant
opportunity costin the process. lithe Technology Pork Barrdbr example, Cohen and Noll
explain that the Clinch River Breeder reactor
technology that it probabl y %Gherauceaprojectsv er al |
and the Space Shuttle likely had similar, net negative effeds. noted above, more recent
governmentoves pendi ng on Emergent BioSolutionsd pri
available to purchase other medical goods, such as N95 nhaisktee $rategic National
Stockpile thus contributing to its shortages wr@®VID-19 arrived in 202(¢

These opportunity costs are sometimes mentioned when government industrial policies
publicly fail, but must a lAsDukelp®mfessddamiel Grdssr ed f o
explained we cel ebrate that Worl d Wafromihatewerhi ft ed 1
work theyodre doing before to instead Aibto&caus t h
difficult to know, andeasy to overlook, what we might have also left belbfid.

Once opportunity costs are considered, fAsucc
undermining the U.S. economy and various strategic national objectives.

Misallocation of resourcesindustial policies also often distort private investment
decisions, pushing resources away from productive transactions, busioegsasstries. When
the Trump administration pushed automakers to produce ventilators that were never needed, their

efforts occupied mdmnery, labor and capital that could have been used to make cars that
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subsequently were in short domestic supply. The sianeeled $765 million loan to turn
EastmarKodak i nto a pharmaceutical ingredient cor
1900percent, and itenarket capitalizatioriballooned more than twentyfold, to about $2.2

billion at one poih *871 private capital that could not be invested elsewhex (n actual U.S.
pharmaceutical ingredient producer Fuijifilm). Even after the govent loan was stymied, and

without any new plan for lorterm financial viability (along with continued poor financial

perfformanc®) , t he companyo6s sthfaurtienestheitprébah t raded at
announcement price, thus diverting for severahths (if not longer) hundreds of millions of

private investment dollars away from other compatfiés.

Industrial policies can also discourage private investment in industries that the government is
actually trying to pr omoanedwihrespecttbithe Qbaraead 6 s J o0 S
DOEOGs gr een e iiheempynous scdlesof tlokipublkec jnvestment appears to have
crowded out and replaced most private spending in this arpegrdaare capitalistsjvaited on
the sideline to see where the palfunds would gé . Rather than being stimulated, cleantech
hasfallen from 14.9% of venture investments in 2009 to 1.5% of capital deployed in the first
nine months of 2016 With respect to th&TVM program in particularWiredmagazine
found in 200 h dhts mé&issive government intervention in private capital markets may have
the unintended consequence of stifling innovation by reducing the flow of private capital into
ventures that are not anointed bythe DO and t hen pr ovirydhng!®exampl e

Finally, potential industrial policy beneficiaries can divert resources from their actual
business to obtaining federal benefits (lobbying, gveriting, etc.), thus undermining the
former. Wiredn ot es, f or AmexaaMotprs hastaigyldd ¢his yedr to raise money to
fund production of the Aptera 2e, its innovative aerodynamic electkioeler, recently laying

off 25 percent of its staff to focus on pursuing a DOE loan. According to a source close to the
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company @ll of theengineers are working on documentation for the DOE loan. Not on the
vehicle itselfd '8° Kodak spent almost $800,000 on lobbying before it received its DPA loan,
and Emergent BioSolutions has spent millions on lobbying and winning federal contracts.
Overdl, countless millions of dollars dollars that could have been spent on producing better
productsi have instead been spentalitical efforts by companies in the st&¥] shipbuilding,
ethanol, and other industries that are common U.S. industrialy/galigets.%®

Unintended consequencesndustrial policies produce consequences that notwatg
unforeseen by government plannersddsbu nder mi ne t he policiesd own
noted, U.S. subsidies intended to spur various energy innovations repeatedly discouraged them.
Steel protectionisrhasboostedess productive and innoveefimsdé | ob byiamdg ef f ort s
financialreturrs, thus discouraging overall innovation (R&D spending and creative destruction)
in the industry%®

Numerous other examples aboundlS. semiconductor policy in the 1980s and 1990s sought
to boost domestic producer s dinggheimlapanesec o mpet i t i
competitors) buinstead enriched apanese chi pmakers (vi-a quota T
backed collusion) ankelped to turrKorean companieisito global leader$®” Jones Act
shipping restrictions, intended to bolster national securéye pushedmericanenergy
consumers to buy from Russian produaard American shippers to use Chinese shipyards for
repairs Restrictions on imports of machine tools from major producer countries in the 1980s
fueled the gr owt h indéstry®hHtharelGusbsides andh mandatesthave | s
reducel cropland, increaskfood prices, and haredthe environmeni Buy A mer i cano
restrictions tied to federal transportation subsidies raised the price of domegtiodilced
transit buses and discoged the purchase of more efficient foreigiade buses, thus lowering

the quality and use of public transit (frequency and coverage), increasing traffic congestion, and
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harming the environmen® Outside of the United States, European innovation poliayisty
innovatiort*®, while Japanese industrial policy slowed productivity groWthThe list goes on
and on.

Moral hazard and adverse selectionindustrialpolicies also can generate moral hazard
(i.e., encouraging actors to engageirerly-risky behavior by protecting them from the
consequences) and adverse selectiien the tendency to attract the riskiest or laasponsible
actors). Research shows, for example, that governmengl@aanteethatinsurelenders
against incuing losses from defauttan encourage banks to taker@ky borrowersdiscourage
them from undertaking standard due diligeteapply for credit guaranteesndattracta
disproportionate share agky borrowersthusresuling in inefficient resourceallocation
overall1?

In the United States, the poster child for these problems was the Section 1705 loan guarantee
program and the $535 million loan to solar panel manufacturer Solyndra that it supporsd.
explained by economist Ryan Yonk, the starwith Solyndra was not that the company failed,
but that its loan applicationwhich a 2015 Inspector General report found was plagued with
deficiencies and misrepresentations about a company with pukifiolyn problems#i was
ever approved in therfit place!® In a comprehensive assessment of all DOE loan and loan
programs i mplemented between 2009 and 2016,
projects r ou taiedhoerpaniet thah dowldrnet durvivg eveh with the federal
gov er n me n,t0d sa nhde | apdatheGdvernnheat Accauftability Office (GAO) and DOE
Office of Inspector General reports identify that the loan programs were fraught with
inefficiencies, lack of due diligence, and inadequate oversight and managgéthent.

Uncertainty. Industrial policies often generate uncertainties due to their inherent political

nature (frequent elections, program lapses, etc.) and potential to generate trade disputes or
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retaliation from foreign trading partners. Numerous studies x@mple, have shown that U.S.

tariffs during the Trump administration increased trade policy uncertainty and thereby decreased
investment and economic growtH. These results are consistent with the general economics

literature showing policy uncertainty tindermine investment, employment, and economic

growt h. As University of Chicagobs Steven J.
evidence that high (policy) uncertainty undermines economic performance by leading firms to

delay or forego investmé&nand hiring, by slowing productiviignhancing factor reallocation,

and by depressing consumption expenditures. This evidence points to a positive payoff in the

form of stronger macroeconomic performance if policymakers can deliver greater predictability

in the pol i ¢%Bothktheory and pratteenshowdvhy it is difficult, if not

impossible, for U.S. industrial policies to achieve such predictability. These outcomes not only
undermine the common ar gumentortt e amitheyjére st r i al
similarly afflicted (if not moreso)i but also impose significant economic harms.

Almost all of these seen and unseen costs arose in the 2009 government bailout of General
Motors and Chrysler, which was deemed an industrial pélisyuc cess 0 by t he Oban
administration because they orilyc o taxpayers abow#10 billion (the difference between the
curentd ol | ar value of funds t he 9 blowevernthisdatat i nv e
ignored the true (interest adjusted) cost to taxpayers, which the Congressional Budget Office
estimates was 40 percent higher ($14dni).%°

Furthermore, as Daniel Ikenson explained in a series of Cato Institute affajysem this
| arger cost figure ignores all of thethail out
$61 billion allocated to these large corporatiamosld have been better spent at the time (for
example, via direct paymentsdad retraining foautonvorkers);thelong-termcosts to GMand

Chrysler because theyere notreorganizediia standard bankruptcy proceedintig costge.qg,
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lost businessincured byFord and other I$.-based automakers who didtreceivespecial

treatmentas well ashe costs tdJ.S. consumers artle economp e cause t hese comp:
betterproducts andbusiness models wemdtrewardedvith additional businesshe moral

hazardsthat resulted fronencouraging the continuationofh e ¢ o mmpanitéhsed uni onds
irresponsible practices; the costs to bdwadblers and other investors wtil not receive the fair

value of their holdingsalong with the longerm effects of shostircuiting U.S. bankruptcy law;

the political costs of protecting political favorites (here, unions); and the cost of uncertainty

about whetheand wherpolitical actors will again decide to intervene in the market and legal

system citing the bailout as pcedent

These costs are large and never mentioned.

If It Creates One Tesla?

Some industrial policy advocates argue that these seen and unseen costs are an expected but
necessary part of backing ventures too risky for private capital and are worth ¢éinsexghe
project ultimately supports one bigwinnetd, Tesl a Mot or s) . Even ass
story is fully writtenor that electric vehicle proliferation benefits average Ameridamsever,
this argument must have limits: would governreadking of Tesla be worth 1 trillion dollars
worth of waste, failure, and cronyiism? Two tr
individuals and the economy overalwvould be too much, even if the government picked one
Awi nner 06 i n t h eicfalures might aso un@eonsne puplic gonfitbehce in the
government and support for future federal policies, industrial or othervjesgardizing the
next Tesla (or more worthwhile targets) rather than nurturing it. Solyndra did this very#hing.

These arguments, as well as other industrial policy defenses, also require quantifying the
benefits that alleged successes confer upon not merely recipient companies and workers (a low

and obvious standartut the U.S. economy more broadRositive extealities, markebeating
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R&D spillovers, and faster economic growth are often claimed, but these benefits are rarely
supported with hard evidence and thorough empirical analysieed, aoretheme of

Mc Cl oskey and TWeMythafrthe ErépsenduriaicSkatas the lack of rigorous

and systematic empirical analyses of the over
to whetherspecific projectachieved certaideliverables).Pack and Saggi examined the issue

in 2006 and explaed a key hurdle to such an analysis:

Although there are cases where governni@etvention coexists
with success, there are many instances where indysttiey has
failed to yield any gains. The most difficult issue is that relevant
counterfactualsre not available. Consider the argument that
Japands i ndu®ucial forits suqgess. Becayse wado
not know how Japan would have fared unldessezfaire policies,

it is difficult to attribute its success to its industrial policy. It might
have done still better in the absence of industrial pélicy much
worse. Given thidasic difficulty, only indirect evidence can be
obtained regarding the efficacy of industipalicy. Direct
evidence that can fAhold @@nstanto all t
would be done in a welpecified econometric exercise) does not

exist and likely never wilt?3

The authors nevertheless conclude at that ti
sectoral targeting h &sSintethennliterptare reviewsintluglingl y ef f e
that of Angel ZafigaVicente, et al in 20145, Lane in 202878 and KarlsonSandstrénand

Wennberg that same yé&ti have come to essentially the same conclusions: the few empirical
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studies of industrial policy tend focus on specific transactions and issues (as opposed to the
aggregate, economyide effects of industrial policypften suffer from methodological or data
limitations andhave produced mixed, courtspecific resultsTheytherefore cannot permit
strorg conclusions about the success or failure of industrial polityarge

Finally, one must also consider whether an industrial policy success would have occurred in
a market without the supporting program at issue. Often, subsidized successes perform no better
than their ursubsidized competitors. The most obvious exampleeiBtoNTech/Pfizer vaccine
achieving the same or better results than vaccines with far more government support, but many
ot hers exist. Yonkds 2020 assessment of DOE
Ai[t] he early evi denc e xstueghgleesdt st hfagw woawd#®ds not o

He add8é

Most Section 1705 funding has gone to large corporations who
already have access to capital for investments in research,
development, and deployment. Recipients of LPO guarantees
include mutiple Fortune 200 companies, utility companies, and
multinationals. Many are wholly owned by yet larger companies.
The application process itself all but ensures that only large,
established companies will be capable of participating in the
program. Appli@ants can expect to pay between $150,000 and

$400,000 in fees before even being considered.

As notedabove other analyses of the program have come to the same general conclusion.
Semiconductor consortiu@ EMATECHG6s wor k has al so been foun

deliverables that the market could have provided (and did previously without government
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assistancg&). An 2020 analysis of 25 cleantech startups funded by 18eAdvanced Research

Projects AgencEnergy (ARPAE)i n 2010 f ound @ noardedskparfiormevi denc
differently from similar cleantech startups as a whole in terms of acquisition/IPO, survival or VC
funding postaward within 101 5 yr of f ounding. o As a result,
program did not achieve one of its primarygdqats, t o gener ate fAan increa
success (measured in different ways) for ARPA st art ups compared to sim
The authors found that awardees did obtain more patents trarbaidized competitors, but
couldnotruleoutthat hi s fAsuccess e waesnchwe atgd nNJRRAvar dees

choosing Ato fund compani e $3Rnallytheauthd® gher pro

€ also examined the impact of funding from other government
sources. They found that rafi-the-mill Department of Energy
funding from the Office of Energy Efficiency and Renewable
Energy had no impact on either patenting or follmafunding.
Meanwhile, Small Business Innovation Research awardees

patented at a lower rate than the average fim.

The ARPA-E program was therefore the best of the bunch. However, the bar is low, and
success istill no better than what the market could produce. As one supporter of -&RJA
i tone widuld hope to see stronger evidence of the impact of ARBépport nobnly on
follow-on funding, but also on product introductions, sales and other downstream

commercialization variables over a longer time spdh.Alas, no such evidence exists.

Wh at AProbl emo Wil | |l ndustri a
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Industrial policy advocates alsoutinely fail to demonstrate the existence of the specific
economic problem that their proposed policies will solve. Evidence shows that the most
common problems without which new industrial policy would not be necesgaaye much less
serious than aacates claim or cannot be fixed with industrial policy. This includes allegations
of widespread U.S. fAdeindustrialization, 0 dec

the erosion of middle class living standards, and the destruction of Amedoamunities.

fiDeindustrializationo ?

The supposed fideindustrializationo of the Un
policies. As explainedih i n c i danumas @021 Cato Institute policy analysis, there is little
merit to the common arguent that the U.S. industrial base has been dismantled by decades of
free market Afundament al i*¥ BothdeclmidgUiSndustrial p
manufacturing jobgFigure 1)a n d t h eshrimkengshavero©GDRFigure 2)primarily
r e f | e terim glbbal trendshared by most industrialized nations aigtonnected from

specificfederale conomi ¢ policies, whether Afree market

Figure 1
Share of employment In manufacturing In selected advanced economles
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Source: Robert Z. Lawrence, “Recent US Manufacturing Employment: The Exception That Proves the Rule,” Peterson Institute for Intemational Economics
‘Working Paper no. 17-12, November 2017 .
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Figure 2
Manufacturing share of gross domestic product In selected advanced economles
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Source: United Nations data, hitps://unstats.un.org/unsd/snaama/Downloads.

Overall,as Figures 3 and 4 shothg historicaltrends in U.S. manufacturing jobs and GDP
share are a standard story of economic development that all countries eventually expsrience

they get richer

Figure 3

Manufacturing share of total employment vs. gross domestic product (GDP) per caplta
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Source: “GDP per Head vs Share of Industry in Employment, 1801 to 2015, Our World in Data, https://ourworldindata.org/grapher,/gdp-vs-manufacturing:
employment?time=1801..2015.
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Figure 4

Manufacturing share vs. per caplta Income (country panels)
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Source: Francisco J. Buera and Joseph P. Kaboski, “Scale and the Origins of Structural Change,” Journal of Economic Theory 147, no. 2 (March 2012).

Given that these lontgerm, systemic trends were experienced in counteigs Japan and
Germany) with both trade surpluses and activenmrehensive industrial policies, there is little
to suggest that new U.S. industrial policies would change the same trends in the United States.
FurthermoreTable 1 and Figures 5 through 7 show thatU.S. manufacturing sector
remains among the most piective in the world and has expanded since the ¥@0stinuing

earlier period trends in output, investméedpital expenditures and R&Pgndfinancial

performance:
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Table 1
Top manufacturing countries, 2018 (mlllions of dollars, unless otherwise noted)

Count Manufacturing | Merchandise | Manufactures Infl FD: FDI Inflows Manufacturing value-added
DETEY value-added exports exports ?t chl‘} {manufacturing) per worker (dollars)
China $3,884,451 $2 486,695 $2,318,153  $138,305 n/a $29,188
gted $2,300,398  $1,663,982  $1176498 $253,561 $166,889 $177,127
Japan $959,243 $738,143 $641,106 $9,858 $13,242 $92,448
Germany $746,485 $1,560,539 $1,364,575 $73,570 $12,826* $96,632
pouth $427,724  $804,860 $528.991  $12,183 $5,245 $94,841
India $409,087 $324,778 $223,265  $42,156 n/a $7,169
Italy $289,160 $549,527 $452,134 $32,886 58,481 $73,292

United

Kingdom $279,298 $486,439 $468,817 $65,299 $4,058% $108,223
France $260,321 $581,774 $462,086 $38,185 $20,128 $100,938
Mexico $214,789 $450,685 $362,608 $34,745 $16,318 $29,931

Sources: United Mations Conference on Trade and Development; Werld Trade Organization; Conference Board; Organisation for Economic Co-operation
and Development; and author's calculations.

Motes: FDI = foreign direct investment. Gross domestic product value-added figures were provided in 2015 dollars and have not been adjusted. All other
figures are in 2018 dollars. Organisation for Economic Co-operation and Development data were not provided for “n/a” countries. Germany FDI inflows
imanufacturing) is 2017, and UK FDI {manufacturing) is 2015 (the latest data available).

Figure 5

U.S. manufacturing output and value-added, 1997-2018
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Source: “GDPby-Industry,” Bureau of Economic Analysis, updated December 10, 2020, https://apps.bea.gov/Table/index_industry_gdplindy.cfm.
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Figure 6
U.S. manufacturing sector financlal performance, 2001-2018
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Source: “Quarterly Financial Report (QFR): Manufacturing, Mining, Trade, and Selected Service Industries,” U.S. Census Bureau,

https:/ /wew.census.gov/econ/qfr/.

Deflator: “Table 1.1.9. Implicit Price Deflators for Gross Domestic Product.” Maticnal Income and Products Accounts, National Data, Bureau of Economic
Analysis, https://apps.bea gov/iTable/Table.cfm?reqid=19&ste p=3&isuri=1&192 1=surnvey&1903=13#reqid=19&step=3&isuri=1&1921=suney& 1903=13.

Figure 7

U.S. manufacturing Investment, 1999-2018
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Sources: “Research and Development: U.S. Trends and International Comparisons,” Science and Engineering Indicators, Mational Science Board,

https:/ /ncses.nsf.govy/ pubs,/nsb20203, u-s-business+-d; and ~2019 Annual Capital Expenditures Survey Tables,” U.5. Census Bureau, December 16,
2020, https://www_census.gov/data,/tables/2019/econ/aces/2019-aces-summary_html.

Deflator: “Table 1.1.9. Implicit Price Deflators for Gross Domestic Product,” National Income and Product Accounts, Mational Data, Bureau of Economic
Analysis, https://apps.bea.gov/iTable/iTablecim?reqid=194&step=3&isuri=1&1921=sumnvey&1903=13#reqid=194&step=3&isuri=181 92 1=sunvey&1903=13.

As shown inTable 2 andrigures 8 and 9 moreover, ieR&D spendingrendsfor theU.S.
manufacturing sector generally track those of the nation oyedaith hit alttime highs in R&D

spending as a share of GDP and inflataijusted dollars spent
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Figure 8
U.S. R&D expendltures as share of GDP (1954-2018)
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Notes: Data for 2019 are estimates; some of these data may later be revised. The gross domestic product (GDP) data used reflect the Bureau
of Economic Analysis's comprehensive revisions of the National Income and Product Accounts of August 2020,
Source: National Center for Science and Engineering Statistics, National Pattems of R&D Resources {annual series).

Table 2
U.S. R&D expenditures by type of work, selected years (2000-2018)
(Constant 2012 dollar bllllons)

Experimental development

B86.7
91.7
2019a 584.4 96.1

Note a: Data for 2019 are estimates and will later be revised.
Source: National Center for Science and Engineering Statistics, National Patterns of R&D Resources (annual series).

44



Figure 9
R&D Intensity: Gross domestlc expenditure on R&D as a percentage of GDP, 2000-19
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Figure 10
Gross domestlc expendlture on R&D, 2000-19
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As documented by economist Donald Schneider, moreover, numerous experts have
concluded that overatietinvestment in the U.S. nonfinancial corporate sedter few
investment minus depreciation) has not declined in real termsasustiown in Figure 11

reached an alime high on a peworker basis in the mi@010s, leveling off thereafter:
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Figure 11
Real net Investment In the U.S. non-financlal corporate sector ($), 1961-2019
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Source: Donald Schneider, Comerstone Macro, using Bureau of Economic Anabsis data

Research from University of Houston economist Dietz Vollrath, Schneider adds that a causal
connection betweetotal U.S. business investment and economic growgappears after
accounting for slowing population growittsurely not something industrial policy can #X.

These topline data underscore that any new American industrial policy would require
targeting specific industrieg., semiconductors) to changeh e s ect or Ghetthec o mposi t
horizontal tax or educational policies that s
while somemanufacturing industrigdsave undoubtedly declined over the last several decades,
these changassuallyreflect furdamental shifts in U.S. and global markietdriven by trade,
technology, changing consumer habits, and other tieadopposed to faveald manufacturing
sector.Thedeclinesalso have beeoffset by gains in other industrigsarticularly durable goods
industries(see Figure 12)uch as transportation and aerospace, andvaigie nondurable

goods industries like chemicals and engfbgble 3:
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Figure 12
Real U.S. durable goods manufacturing output and Investment
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Sources: “Gross Dutput by Industry,” Bureau of Economic Analysis, September 30, 2020, https:/ /www.bea.gov/data/industries/gross-output-by-
industry#: ~:text=What%20is% 20Gross%200utput®20by,inputs%20n0t%20counted%20in%20G0P); and “Annual Capital Expenditures: 2017, U.5.
Census Bureau, March 13, 2019, https://www.census.gov/library/publicaticns,/ 2019/ econ /201 7-aces-summary.html.

Deflator: “Table 1.1.9. Implicit Price Deflaters for Gross Domestic Product,” Mational Income and Product Accounts, Mational Data, Bureau of Economic
Analysis, https://apps.bea.gov/iTable/iTable.cfm?regid=19&step=3&isuri=18&1921 =survey&1303=138&reqid=19&step=3&isuri=1&1921=survey&1903=13.

Table 3
Change In U.S. nondurable goods manufacturing output, total and select Industries

Percentage change In real value- Percentage change In real gross
added (1997-2018) output (1997-2018)

Total nondurable goods 0.2% 3.53%
Food and beverage and tobacco products 8.3% 12.5%
Food manufacturing 45.6% 27.9%
Beverage manufacturing 86.2% 22.2%
Tobacco product manufacturing —-72.7% -70.1%
Textile mills and textile product mills —38.9% -51.5%
Apparel and leather and allied products —65.4% -81.6%
Paper products —36.3% -22.4%
Printing and related support activities 5.6% -30.1%
Petroleum and coal products 13.0% 21.5%
Chemical products 14.2% 4.9%

Nondurable goods (excluding textiles, apparel,

paper, printing, tobacco) 22.9% 10.3%

Source: “GDP-by-Industry.” Bureau of Economic Analysis, updated December 10, 2020, https://apps.bea.gov/iTable/index_industry_gdplndy.cfm.

These and other U.S. manufacturing data reveal a flexible and dynamic sector that is
generally responsive foeemarket force$ forces that are important for the health of the U.S.
economy overall, not merely the manufacturing sector. Furthermordfsherang or
automating of lowwage, lowskill industries in the apparel, furniture, and other manufacturing
industriesi while undoubtedly difficult for the workers directly affecteds an important part of

a healthy, dynamic econonayid an essential gaf U.S. economic development, moving
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resources from les$o moreproductive domestic enterprises. This is true regardless of whether

said enterprises are in manufacturing or other sectors.

Manufacturing Jobs

Manufacturing jobs also cannjoistify a new U.S. industrial policy push. As noted in the
previous section, it ieighly questionable to assume that the significant declifectoryjobsin
the 1990sand2000scould have been reversed via industrial poliegause those same trends
were happening in all industrialized nations, including those with robust industrial politi®s
policy could in theory produce a otiene increase in overall manufacturing employmeéntthe
long-termdownwardtrend would continueFurthermore, as shvn in Tablel above and Figure
13 below, U.S. manufacturing workers continue to be among the most productive in the world,

even accounting for a slowdown since the Great Recession:

Figure 13
Real value added per hour worked in manufacturing, annual percent change (1990-2018)
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Source: The Conference Board Intemational Labor Comparison program, January 2020

However altering the composition of the 1:8illion-person Americamorkforceto include

an additional one or twaillion U.S.manufacturing jobsvould not necessarily be better for the
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workforce or for the U.S. economy overadicausenanufacturing jobs are notcontrary to the
conventional wisdorin sufficiently special oeconomically beneficial as to warrant government
industrial policy interventions (even assuming that such interventions would be successful).
AstheCatol n s t iRyan Boerdetocumented in 2018, manufacturing jobs aneot
significantly morestable orsecurehan jobs in other sectorsespecially for lowskilled workers
whose manufacturing jobs have been disappearing for decades and are most exposed to
automation and tradeAs shown in Figure 14, for examp#mnual pb creation in manufacturing

has been lowgince the 1960s, and themasnet job destruction from the 1960s through 2010

Although manufacturing jobs have increased since the Great Recession, the Bureau of Labor
Statistics projects that the sector wdsume its longerm trend of shedding manufacturing jobs
(444,800 of them, to be exact) over the next decade due to international competition and
productivity-enhancing technologiéd’ On the latter issuepf examplethe number of man

hours required tproducea ton of steel in thelnited States dropped from 10 in 1980 to
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