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Preface

In 2014, the Australian Department of Defence engaged RAND to
undertake a series of materiel studies and analysis activities.

This report on the economic consequences of shipbuilding is
part of a larger RAND project for the Australian government entitled
Analysis of Australian Shipbuilding Industry and Capabilities. The
larger project is to inform Australian policymakers of the econom-
ics and feasibility of various strategies for the Australian shipbuilding
industrial bases that produce or repair naval surface vessels.

One task under this broader project is entitled Economic Consid-
erations. This task is to assess the relationship between Australia’s mari-
time spending and the nation’s levels of output, employment, and earn-
ings. This report presents what the RAND research team has learned.

Questions regarding RAND Australia should be directed to
Jennifer Moroney, at moroney@rand.org or 61 2 6243 4869.

This research was conducted within the Acquisition and Tech-
nology Policy Center of the RAND National Security Research Divi-
sion (NSRD). NSRD conducts research and analysis on defense and
national security topics for the U.S. and allied defense, foreign policy,
homeland security, and intelligence communities and foundations
and other nongovernmental organizations that support defense and
national security analysis.

For more information on the Acquisition and Technology Policy
Center, see http://www.rand.org/nsrd/ndri/centers/atp.html or contact
the director (contact information is provided on the web page).


mailto:moroney@rand.org
http://www.rand.org/nsrd/ndri/centers/atp.html
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Summary

As part of a larger RAND study on the Australian shipbuilding pro-
duction and repair industrial bases, this report discusses the economic
consequences of shipbuilding in Australia.

This report is built around two different prospective paths for
the Australian government (as well as a prospective hybridization of
the paths). One path would be for the Australian government to pay
Australia-based shipbuilders to build all Australian naval vessels. The
opposite path would be for the Australian government to acquire ships
for the Australian Navy from foreign providers.

We categorize the prospective economic consequences of these
paths under two rubrics:

1. Opportunity cost/displacement: What would individuals
employed in Australian shipbuilding be doing otherwise? If ships
were purchased from foreign providers, those individuals who
would have worked in shipbuilding would have different labor
market outcomes, ranging from possible unemployment to
working in a different type of manufacturing setting in Aus-
tralia.

2. Spin-offs/spillovers: 7o what extent would shipbuilding in
Australia generate favorable spin-offs and spillovers? We use the
term spin-off to refer to a new firm that spins off an established
firm. A spillover is a more general expression for a positive,
perhaps unanticipated, consequence of a project, such as the
firm being able to enter a different industry or trained workers
moving to other employers.
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To address these questions, this report uses analogies from the
United States and Sweden to draw insights about the economic conse-
quences of shipbuilding in Australia.

To inform and prepare for our case studies, we review the exten-
sive literature on economic multipliers.

Economic Multipliers and Their Implications

While there is a sizeable literature on economic multipliers, its implica-
tions for the economic consequences of shipbuilding in Australia are
uncertain.

The basic logic of an economic multiplier is straightforward. Sup-
pose that the government spends $100 buying a good or service from a
shipbuilder. The shipbuilder might then be expected to spend at least a
portion of the $100 on inputs, such as labor or materials. The original
$100 creates a cascade (i.e., multiples) of spending through the econ-
omy. That $100 spent on a shipbuilder results in additional spending
by shipbuilder workers at local restaurants, which then hire additional
workers who rent additional housing, and so forth.

Several studies have estimated economic multipliers associated
with defense spending. Most of the resulting estimates are in the range
of 1.7-1.9—i.e., $100 spent on a shipbuilder ultimately results in $170—
190 worth of additional economic activity in the shipbuilder’s region
(inclusive of the original $100).

Economic multipliers may be lower (i.e., less than 1) if the
increased spending displaces other economic activity. Studies looking
at the Second World War often find multipliers less than 1 because
increased defense spending displaced private sector spending. Deloitte
Access Economics (2014) used a computable general equilibrium
approach that, because of a full-employment assumption, resulted in
an economic multiplier estimate near zero for the Collins program. On
the other hand, if the spending at the shipbuilder results in favorable
spillover effects into the economy, e.g., spin-offs into other industries,
one could find an economic multiplier greater than the 1.7-1.9 range.
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The near-zero multiplier from Deloitte Access Economics (2014)
presents the argument that shipbuilding has no impact. The contrary
argument is that shipbuilding has large-scale beneficial effects (i.e., a
large multiplier), espoused by Roos (2014) and Economic Develop-
ment Board South Australia (2014).

The Australian government faces a trade-off between potentially
higher costs of indigenous ship production and possible economic
multiplier—driven increases in economic activity from such indigenous
production.

Newport News Shipbuilding Case Study

Newport News Shipbuilding (NNS) is the largest private sector
single-site employer in the Commonwealth of Virginia and is a major
economic engine of the Hampton Roads region of the United States.
RAND’s examination utilized extensive interviews with subject-matter
experts, open literature, and publicly available data.

NNS is an “employer of choice” in its region. NNS pays its
employees well and has only limited annual attrition. Shipbuilder jobs
tend to be considerably more desirable than most workers’ next-best
alternative, especially in light of most workers’ reluctance to relocate.

NNS appears to have generated relatively few local spin-offs.
Experts are concerned that the Hampton Roads region, in general,
lacks a heritage of entrepreneurial behavior.

The area immediately proximate to NNS is not economically
vibrant. Experts told us that NNS workers rush to their cars at the
end of their daily shift (15:30) and leave the vicinity as expeditiously
as possible.

Austal USA Shipbuilding Case Study

Whereas NNS is a long-established shipbuilder, Austal operations
in Mobile, Alabama, only developed in earnest in the last ten years.
Austal USA’s scale of operation increased by nearly a factor of five
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between 2009 and 2014 (though it remains considerably smaller than
NNS both in terms of revenue and employment level).

Most Austal employees live in Mobile County or nearby Baldwin
County, Alabama, but a sizeable fraction commute from neighboring
areas of the states of Mississippi and Florida. Given that shipbuilder
jobs are both unique and relatively well paying, we have consistently
found a willingness on the part of shipbuilder employees to undertake
significant driving commutes.

In order to obtain required training for its growing workforce,
Austal USA has relied on the State of Alabama—funded Maritime
Training Center. Between individuals trained at the Maritime Train-
ing Center not ultimately hired by Austal and considerable attrition
at Austal USA, Austal has sizably altered the workforce-skill profile in
the greater Mobile area beyond its current employees. Austal has not
(at least yet) caused the development of a network of proximate local
suppliers.

The Gripen Case Study
Sweden’s JAS-39 Gripen fighter program has been lauded for success-

fully delivering an advanced fighter aircraft while also producing a
significant economic multiplier to the local and national economy.
It has been extensively cited in discussions of Australia’s shipbuild-
ing industry (e.g., Roos, 2014, Economic Development Board South
Australia, 2014). The RAND research team therefore conducted a lit-
erature review and interviewed subject-matter experts to examine the
Gripen program’s wider benefit to Sweden.

Beginning in the early 1980s, the Gripen aircraft was produced
by Saab in Linkoping in central Sweden, about 170 kilometers to the
southwest of Stockholm. The program originally had a target for the
creation of 800 jobs in a region with high unemployment. By 1987, the
program had generated an estimated 1,200 new jobs. Today, the pro-
gram is thought to sustain roughly 3,000 jobs in Sweden, with hopes
to market a “next generation” upgrade of the Gripen through to 2040.
Anchored around Saab, the local technical university, and a number of
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science parks, the wider Linkoping aerospace cluster currently employs
approximately 18,000 workers, approximately one-third of the local
workforce. A number of academics, most notably Eliasson (2010,
2011), have argued that the program has generated significant knowl-
edge spillovers and a variety of spin-off firms, several working in areas
quite distant from aviation. The program is also credited with helping
to sustain such established firms as Volvo and Ericsson. The Gripen
program appears to have had a larger (more favorable) economic mul-
tiplier, estimated by Eliasson (2010) to be around 3.6, than the 1.7-1.9
range more typically found for major defense projects.

Discussion

In terms of what individuals employed in Australian shipbuilding
would be doing otherwise, key issues are the state of the Australian
(and the shipbuilder’s regional) economy and the degree of difficulty
that shipbuilding workers would have finding commensurate alterna-
tive employment.

Our examination of shipbuilders in the United States finds slack
economies in Mobile County and Hampton Roads and considerable
rigidity in workers’ abilities to find commensurate employment. Work-
ers employed in shipbuilding appear to be quite geographically immo-
bile (though willing to incur sizeable driving commutes). Both NNS
and Austal USA are able to attract many job applicants, suggesting
that these workers do not have alternative employment options as desir-
able as working for the shipbuilders. Several experts noted a tendency
for laid-off shipbuilding workers to have prolonged periods of unem-
ployment or underemployment, awaiting recall to the shipbuilder. The
shipbuilders have not displaced high-value activities for many of their
workers.

Regarding the extent to which shipbuilding in Australia would
generate favorable spin-offs and spillovers, the U.S. examples are not
remotely as optimistic as the Gripen example. For example, NNS
appears to have generated relatively few spillovers. Indeed, the entire
Hampton Roads region has been critiqued for a dearth of entrepreneur-
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ial activity. Likewise, no cluster of suppliers has yet emerged around
Austal USA. The Gripen analogy appears to be overly optimistic as
to the magnitude and nature of spin-offs and spillovers that might be
expected from naval shipbuilding in Australia.

The indigenous production of ships in Australia cannot be
expected to have both low opportunity costs and displacements and
high levels of favorable spillovers. Indeed, we believe that these two
objectives trade off against one another.
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CHAPTER ONE
Introduction

This report on the economic consequences of shipbuilding is part of a
larger RAND project for the Australian government entitled Analysis
of Australian Shipbuilding Industry and Capabilities. The larger proj-
ect is to inform Australian policymakers of the economics and feasibil-
ity of various strategies for the Australian shipbuilding industrial bases
that produce or repair naval surface vessels.

Other products from this project will provide much greater detail
on prospective strategies that the Australian government might follow.
For purposes of this report, however, we distill options to two corner
solutions, and we offer a third approach that hybridizes the two corner
solutions.

One approach, emulating the approach of the U.S. government,
would be for the Australian government to pay Australia-based ship-
builders to build all Australian naval vessels. These Australia-based
shipbuilders would also be responsible for acquiring and integrating
the weapon systems used on the ships.!

The opposite approach would be for the Australian government to
acquire ships for the Australian Navy from foreign providers. The ships
could be purchased through a government-to-government transaction
(akin to the U.S. Department of Defense’s Foreign Military Sales pro-
gram), or the Australian government could have a direct contractual
arrangement with a foreign shipbuilder. Irrespective of the exact legal

1" The firms that produce equipment used on the ships may or may not be Australian. Even

U.S. Navy ships have some internationally produced equipment. The prime contractor ulti-
mately responsible for the ship’s performance is indigenous under this approach.



2 The Economic Consequences of Investing in Shipbuilding

arrangement, the Australian government would send funding to a for-
eign government or shipbuilder, and that foreign entity would provide
a ship to the Australian Navy. Under this type of arrangement, Aus-
tralian firms would not participate except if serving (under mandate in
the arrangement or at the foreign shipbuilder’s discretion) as subcon-
tractors to the foreign shipbuilder.

These two corner solutions (build in Australia or purchase ships
abroad) could be hybridized in a number of ways. The Australian gov-
ernment, for example, could decide to purchase certain types or classes
of ships abroad while having indigenous production of other types or
classes of ships. Another hybridization would be for the Australian gov-
ernment to purchase partially completed ships abroad and complete
them in Australia. For instance, Australia might purchase a ship that
can float and operate under its own power, but the installation of its
weapon systems could be done in Australia.

A panoply of technical, industrial base, diplomatic, and mili-
tary issues arises in considering the two corner solutions, as well as the
hybridization option. This report, however, has the narrower task of
assessing the economic consequences of these options. We categorize
these prospective economic consequences under two rubrics:

1. Opportunity cost/displacement. The basic question here is
what individuals who would be employed in shipbuilding in
Australia would be doing if that work were not in Australia. The
opportunity cost and displacement could be very low (e.g., the
worker would otherwise be unemployed) or quite consider-
able (e.g., the worker would be employed in a different type of
manufacturing in Australia, but that alternative manufactur-
ing would be priced out of existence in Australia if it had to
compete with shipbuilding for skilled labor). There is likewise
an opportunity cost associated with spending by the Australian
government. If purchasing a ship abroad saved money, the Aus-
tralian government could use the funding elsewhere or reduce
taxation in the country.

2. Spin-offs/spillovers. We use the term spin-off to refer to a new
firm that spins off an established firm—for example, a group of
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employees decides to leave and set up a new business. A spillover
is a more general expression for a positive, perhaps unantici-
pated, consequence of a project, such as the firm being able to
enter a different industry or trained workers moving to other
employers. Shipbuilding in Australia may have spin-offs and
spillovers into the broader Australian economy.

Table 1.1 presents the broad approaches and questions related to
opportunity cost and displacement and spin-offs and spillovers that
arise in the context of each option. One might view this report as an
attempt to address some of the queries presented in Table 1.1.

To address the questions in Table 1.1, this report uses analogies
from the United States and Sweden to draw insights about the eco-
nomic consequences of shipbuilding in Australia. To inform and pre-
pare for our case studies, Chapter Two reviews the extensive literature
on economic multipliers. This literature suggests considerable uncer-
tainty as to the change in economic activity that will result from a
shipbuilding project. Impacts could be quite favorable (i.e., a large mul-
tiplier) if shipbuilding gives rise to a cluster effect of firms benefiting

Table 1.1
Australian Shipbuilding Alternatives and Questions About Economic-
Consequence Rubrics

Approach Opportunity Cost/Displacement Spin-Offs/Spillovers
Indigenous What would individuals employed To what extent would
production in Australian shipbuilding be shipbuilding in Australia

doing otherwise? generate favorable spin-offs

and spillovers?

Purchase abroad

Hybridization
(buy some ships
or some parts of
ships abroad)

Assuming that foreign-built
ships cost less, what would the
Australian government and/or
taxpayers do with cost
savings?

Which skill sets would be
required in Australia under
the hybridization, and what
would be the opportunity cost

and displacement associated with

these workers?

Could the Australian
government or Australian
taxpayers invest cost savings
in a realm that generates
more-favorable spin-offs and
spillovers?

Are there ways to structure
the hybridization to maximize
the extent of favorable spin-
offs and spillovers?
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from one another in a region. Net impacts, on the other hand, could
be quite minimal (i.e., a multiplier near 0) if shipbuilding simply dis-
places other economic activities. Chapter Two also further discusses
the economic trade-offs associated with indigenous production versus
purchasing ships abroad.

Chapters Three through Five present three different case studies:

* Chapter Three: Newport News Shipbuilding (NNS) in Newport
News, Virginia

* Chapter Four: Austal USA shipbuilding in Mobile, Alabama

* Chapter Five: The Gripen program undertaken by Saab Aeronau-
tics in Linkoping, Sweden.

We chose these three case studies for different reasons.2 NNS is
the largest shipbuilding company in the United States. It has received
sizable funding for many years, and therefore represents a mature case.
Whatever impacts NNS has had on its region should be observable.
By contrast, Austal USA is new to the United States, with operations
in Mobile commencing in earnest within the last ten years. Hence,
Austal provided new-shipbuilder insights that NNS could not provide.
The Gripen program, meanwhile, came to our attention because it has
been discussed considerably in the context of shipbuilding in Austra-
lia (e.g., Roos, 2014, Economic Development Board South Australia,
2014).

A case study methodology of the sort we use in Chapters Three
to Five has advantages and disadvantages. For each of our three cases,
RAND researchers traveled to the locations to see what has happened.
We were also able to conduct in-depth, on-site interviews with subject-
matter experts. Some of these experts were employed by the firms
involved, but others were experts on the local economies not affiliated

2 We additionally conducted interviews and a literature review related to the Bath Iron

Works in Bath, Maine; Ingalls Shipbuilding in Pascagoula, Mississippi; and Marinette
Marine Corporation in Marinette, Wisconsin. Our examinations of these shipbuilders did
not extend to the same level of depth as our case studies. However, we drew inferences and
insights from these additional examples to complement those we drew from our formal case
studies.
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with the firms (e.g., local economics professors, economic development
authority personnel). These interviews provided rich insights into local
economic conditions and the impacts of these major firms.

A concern with a case study methodology is that one is gather-
ing anecdotes, not data. There is validity to this concern. Each case
has its own idiosyncrasies that obviously affect its outcomes. However,
an examination such as this will never be able to draw on a large data
set—there simply are not that many places in the United States or
other industrialized democracies where military ships are built.

There was an additional data challenge that we faced: This proj-
ect’s Australian sponsor is a foreign government, both from the per-
spectives of U.S. shipbuilders and Saab in Sweden. We were not in a
position to make detailed data-related demands on our hosts. Natu-
rally, firms had incentive to present themselves favorably, but we also
had access to government data sources and disinterested experts and
literature to corroborate or refute what we were told.

Analyses of impacts of shipbuilding in Australia, such as the
analysis by Deloitte Access Economics (2014) of Australia’s experience
with the Col/ins submarine program, can draw on more-granular and
more-detailed information about where, for example, the shipbuilder
spent money. Of course, as there are a limited number of examples of
military shipbuilding in the United States, there are yet-fewer examples
in Australia.

Our case studies are regionally, not nationally, focused. Analy-
sis of the national effects of shipbuilding could yield different find-
ings. One possibility is that a shipbuilding project could draw workers
away from other regions, to those regions’ detriments, though we find
little evidence for such an effect, especially not for blue-collar workers.
Another possibility is that the shipbuilding project could invigorate
other regions where suppliers are based. Our thinking, however, is that
maximum effects are likely to be observed at the shipbuilder’s home
location, so our case studies present upper-bound estimates of the pos-
sible economic consequences of investing in shipbuilding.

Chapter Six presents a discussion that synthesizes the findings of
the preceding chapters.






CHAPTER TWO
Economic Multipliers and Their Implications

This chapter provides an overview of the extensive literature on eco-
nomic multipliers.! While the literature is sizable, its implications for
the economic consequences of shipbuilding in Australia are uncertain.
Multiplier estimates vary widely, both in magnitude and sign. The
economic multiplier that will apply to a given project varies with the
economic conditions and specific context in which the shipbuilding
spending would occur.

The magnitude of the economic multiplier from shipbuilding
prominently figures in the economic trade-off that the Australian gov-
ernment faces between indigenous production and purchasing ships

abroad.

The Logic of Economic Multipliers

An economic multiplier is a basic concept in macroeconomics. Sup-
pose that the government spends $100 buying a good or service from
a company or individual. The party that receives the $100 might then
be expected to spend the $100 (or at least a portion of it) on some other
goods and services. The original $100 creates a cascade (i.e., multiples)

I Interestingly, and advantageously from our perspective, the broader macroeconomic lit-

erature often focuses on defense spending examples. The big advantage of defense spend-
ing, from a macroeconomic researcher’s perspective, is that its funding patterns are plausi-
bly exogenous. Military exigency, not the Great Depression, led to the massive government
spending associated with the Second World War, for instance. See Barro and Redlick (2011).
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of spending through the economy. That $100 spent at a shipbuilder
results in additional spending by shipbuilder workers at local restau-
rants, which then hire additional workers who rent additional housing,
and so forth.

The cascade of resultant spending is not going to be infinite,
because recipients at each stage may save some of the money, will have
to pay taxes on it, and may spend some of the money outside the mea-
sured region (outside the country, e.g., imported goods, applies to a
national-level multiplier; outside the region being studied applies to
a state- or local-level analysis). If a leakage (saving, taxation, imports)
rate can be estimated, the economic multiplier represents the sum of a
convergent geometric series. For example, with a leakage rate of 50 per-
cent, the original $100 in spending would result in a total regionwide
spending increase of $200 ($100 plus $50 plus $25 plus $12.50 plus
$6.25, and so on), or an economic multiplier of 2.0. Note that multi-
plier values in this formulation are inclusive of the originating level of
spending.

Many studies have estimated economic multipliers associated
with defense spending. Arena, Stough, and Trice (1996) estimated
a personal income multiplier of 1.7 for spending at NNS. Ironfield
(2000, 2002) finds national output multipliers of 1.95 for her analyses
of both the ANZAC ship and the Minehunter Coastal Project. Hosek,
Litovitz, and Resnick (2011) find multipliers of 1.83 (payments to
defense-employed personnel) and 1.95 (payments for defense procure-
ment) for spending in Hawaii. Acil Allen Consulting (2013) found an
Australian ship production gross domestic product multiplier of 1.78.
The U.S. Maritime Administration (2013) asserted a multiplier of 3.66,
perhaps because the analysis was for the United States—nationwide—
rather than the regionally focused analyses of Arena, Stough, and Trice
(1996) and Hosek, Litovitz, and Resnick (2011).

Economic multipliers are estimated using input-output modeling.
Different categories of expenditures are established, and it is estimated
where a dollar, if spent in a category, is subsequently spent across other
categories. The calculations are, in a sense, a bookkeeping-type exer-
cise. A dollar sent to a recipient (e.g., a shipbuilder) is divided between
categories of usage (e.g., a share to pay workers, a share to purchase
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materials from subcontractors, a share paid in dividends to sharehold-
ers, a share paid in taxes), then each category, in turn, has its own allo-
cation of consequent spending.

Multiplier estimates rely on knowing the categories and estimat-
ing the magnitudes of producer spending. If the technology to be used
in shipbuilding is unknown or different from analogies, multiplier esti-
mates derived from analogies may be inaccurate.

Hosek, Litovitz, and Resnick (2011) used a U.S. Bureau of Eco-
nomic Analysis input-output methodology called Regional Input-
Output Modeling System (RIMS). Arena, Stough, and Trice
(1996) used a similar approach called Impact Analysis for Planning
(IMPLAN). The U.S. Maritime Administration (2013) used the Min-
nesota IMPLAN Group (MIG). Speaking specifically of IMPLAN
(but also applying to RIMS and MIG), Morgan (2010, p. 5), notes:

IMPLAN is a static model and does not capture the dynamics of
how a regional economy might change over time. It assumes, as
most standard input-output models do, that wage levels, prices,
property values, input costs, labor supply, productivity, and other
key variables will remain constant. As such, IMPLAN is not read-
ily suitable for forecasting the effects of public policy changes.

Likewise, Hosek, Litovitz, and Resnick (2011, p. 16) warn readers:

Although the model offers a cohesive framework for viewing these
flows and their relationship to final demand, this is not the same
as identifying the underlying structural relationships or showing
the causal effect of a given change in demand or production. The
model is not designed to estimate the effect of changes in defense
spending on the economy.

Interpretive Limitations of Economic Multipliers

Unfortunately, building on comments from Morgan (2010) and Hosek,
Litovitz, and Resnick (2011), estimated economic multipliers do not
necessarily lend themselves to a plausible and desired usage of the esti-
mate. Just because one has estimated a multiplier of, say, 2.0, it does
not logically follow that a $100 million government expenditure on
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shipbuilding in Australia will result in an increase in economic activity
of $200 million.2

An example from the Second World War illustrates the problem.
The vast defense-related buildup that the United States’ manufactur-
ing base undertook came at the expense of the production of consumer
products. Herman (2012, p. 153) notes:

First came the auto industry, with a drastic cut by more than half.
Then in October [1941] nonessential construction was ordered
halted, to divert materials to defense plant construction. On
October 21 manufacturers had to stop using copper in almost all
civilian products, followed by sharp cuts in refrigerators, vacuum
cleaners, metal office furniture, and similar durable goods.

The total amount of economic activity generated by U.S. manufactur-
ers did not increase by the magnitude of their government defense con-
tracts. Rather, the net change was the value of those contracts less the
value of the consumer products that would have been manufactured
absent the government contracts.

This displacement or crowding-out effect has led other analysts
to estimate much lower defense spending multipliers—e.g., 0.6 (Hall,
1986), 0.5 (Hall, 2009), and 0.4—0.5 within the first year and 0.6-0.7
over two years (Barro and Redlick, 2011). Cohen, Coval, and Malloy
(2011, p. 2) also find “strong and widespread evidence of corporate
retrenchment in response to government spending shocks™—that is,
government spending crowding out private sector spending. Deloitte
Access Economics (2014) used a computable general equilibrium
approach that, because of a full-employment assumption, results in an
economic multiplier estimate near zero for the Collins program.

2 A multiplier refers to how a change in government spending (e.g., a new shipbuilding

contract) changes gross domestic product or some comparable measure of total economic
activity. If the multiplier is 1.0, economic activity increases by the dollar value of the con-
tract, but no more. A multiplier can be zero if the shipbuilding contract completely displaces
private sector activity, netting no change in total economic activity. If one considers tax
effects and reduced economic activity from increased taxation, a government program could
have a negative multiplier.
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On the other hand, Fisher and Peters (2010) and Nakamura and
Steinsson (2013) find multipliers of about 1.5, closer in magnitude to
the Arena, Stough, and Trice (1996), Ironfield (2000), Ironfield (2002),
Hosek, Litovitz, and Resnick (2011), and Acil Allen Consulting (2013)
estimates. Nakamura and Steinsson (2013, p. 2) note that “there is
no ‘single’ government spending multiplier.” Rather, it varies with the
economic conditions and the specific context in which the government
spending occurs.

A key question, therefore, is what activities are displaced by the
government’s shipbuilding contract. The higher the economic value of
the displaced activity, the lower the net economic benefit of the ship-
building contract would be. Or, on the other hand, if the project results
in a commensurate reduction in unemployment, a greater multiplier
would be found.

It would be logical to hypothesize that an economic multiplier
would be higher when there are a larger number of unemployed work-
ers and therefore less displacement and a lower opportunity cost asso-
ciated with increased defense spending. However, Hall (2009, p. 11)
finds: “World War II does not yield a higher estimate of the multiplier
than does the Korean War, despite the fact that the buildup starting in
1940 was from a much more slack economy than was the one starting
in 1950.” Owyang, Ramey, and Zubairy (2013) present the nonintui-
tive finding that multipliers are not higher during times of slack in the
United States, but, for Canada, they find evidence for multipliers that
are substantially higher during periods of slack in the economy.

An additional issue is whether and to what extent an analysis
should consider the tax increases required to finance an increase in
defense spending. If the decision has already been made to invest in a
product and the only uncertainty is whether to purchase it domestically
or internationally, increased taxes to pay for the product are not relevant
unless there is a price premium for the domestically produced product.
Also, if the multiplier analysis focuses on a small city or region in a
much larger country (e.g., Hawaii in the United States), the local effect
of increased taxes is likely to be negligible. But a national-level multi-
plier analysis that also considers increased taxation to fund increased
defense spending could result in a negative multiplier, because of the
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excess burden or distortion associated with generating tax revenue. Or,
in the other direction, reduced defense spending could have favorable
economic consequences when one considers a concomitant reduced
level of taxation (see Barro and Redlick, 2011, and Zycher, 2012).

It is also possible that estimated economic multipliers understate
long-run economic benefits. Suppose, for instance, that the shipbuild-
ing contract leads to skill development in a region that consequently
attracts other industry. Then the economic implications would be larger
than those estimated by an economic multiplier. Manski (2013), for
instance, discusses the possibility of public spending enhancing private
productivity. The “leakage arithmetic” of economic multiplier calcula-
tions does not consider the possibility of favorable economic spillovers
or synergies. Such an effect would argue for use of a larger value as the
applicable economic multiplier.

The near-zero multiplier from Deloitte Access Economics (2014)
presents the argument that shipbuilding has no impact. The contrary
argument is that shipbuilding has large-scale beneficial effects (i.c., a
large multiplier), as espoused by Roos (2014) and Economic Develop-
ment Board South Australia (2014). The latter argument is built on skill
development and technology externalities. We next discuss three theo-
ries of technological externalities presented in the economics literature.

Technological Externalities

A technological externality exists when innovations and improvements
in one firm increase the productivity of other firms without full com-
pensation (Glaeser et al., 1992). We present three different theories of
externalities:

* The Marshall-Arrow-Romer (MAR) theory says that the con-
centration of firms in the same industry in a city helps knowl-
edge spillovers between firms, facilitating innovation and growth
(Carlino, 2001). Examples include the semiconductor and soft-
ware industries in the San Francisco Bay Area’s Silicon Valley
and the automotive industry in Detroit, Michigan (see Klepper,
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2010). The MAR theory notes an advantage to local monopoly
because a “local monopoly restricts the flow of ideas to others
and allows the externalities to be internalized by the innovator”
(Glaeser et al., 1992, p. 1127).

* Porter’s theory also says that the concentration of an industry
helps knowledge spillovers (1990). Examples include the Italian
ceramics and German printing industries.

* Jacobs’s theory says that knowledge transfers from outside an
industry have greater impact than knowledge transfers within
an industry (1969). Jacobs also argues that the rate of innovation
with competitive markets was greater than the rate of innovation
with monopolies.

Feldman and Audretsch (1999) find evidence that diversity of
economic activities in a region (i.e., a region that hosts a variety of dif-
ferent industries rather than specializing in a specific industrial niche)
promotes technological change and subsequent economic growth, and
they find little support for specialization generating innovative activity.
Glaeser et al. (1992) find that industrially diversified areas grew faster
than specialized areas. On the other hand, Carlino (2001) finds little
evidence that industrial diversity was an important factor in determin-
ing the rate of patenting activity in the 1990s.

One scenario that created clustering and even larger economic
multipliers was spin-offs. According to Klepper (2010, p. 16): “With
spinoffs not venturing far from their geographic origins, this led to a
buildup of superior firms in Detroit and Silicon Valley.” However, con-
ditions that are conducive to spin-offs are unknown, and while Silicon
Valley continues to experience growth, the Detroit area has declined
considerably in recent years.

Economic Trade-Off

Australia faces an economic trade-off associated with indigenous pro-
duction versus purchasing ships abroad; in this situation, the economic
multiplier associated with shipbuilding is a key parameter.
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Suppose Australia faces a choice between buying a ship from a
foreign shipbuilder for $1 and paying a domestic shipbuilder $(1 + p)
for the ship. In this case, p is the percentage price premium (or, if nega-
tive, discount) associated with indigenous production. For illustrative
purposes here, we assume that the foreign-produced and indigenous
options are equivalent from a capability perspective.

In order to purchase the foreign ship, the Australian govern-
ment must generate $1 in tax revenue. However, as noted by Barro
and Redlick (2011) and Zycher (2012), there are distortions and costs
imposed from taxation, so the societal loss to generate $1 in tax rev-
enue would be some larger amount $(1 + Z). Taxation can decrease pri-
vate production, decrease consumer and producer surplus, and induce
behavior to evade the tax. Zycher (2012) discusses estimates of L of
0.35-0.5.

If the indigenous ship is purchased, the Australian government
must generate $(1 + p) in tax revenue. With distortion from taxation,
the societal cost of indigenous production would be $(1 + L)(1 + p).

However, indigenous production may also be associated with an
increase in economic activity from the shipbuilding activity, $m,(1 +
), where m_ is the economic multiplier associated with shipbuilding.

Table 2.1 summarizes the trade-off. The challenging scenario in
Table 2.1 is when both 72, > 0 and p > 0. Then the decisionmaker faces
a trade-off between increased tax burden from indigenous production
and increased economic activity from that production.

As the indigenous price premium, p, increases, the relative cost
of indigenous production increases. But so, too, does the local level of
economic activity associated with indigenous production. As L, the
level of distortions and costs associated with taxation, increases, the
relative cost of indigenous production increases (with no increase in

Table 2.1

Trade-Offs Associated with Indigenous Production Versus Foreign Purchase
Approach Tax Cost to Society ($) Change in Economic Activity
Indigenous production 1+00 +p) m (1 +p)

Purchase abroad (1+1) —




Economic Multipliers and Their Implications 15

economic activity), assuming p > 0. As m,, the economic multiplier
associated with shipbuilding, increases, the change in economic activ-
ity from indigenous production increases.

The columns in Table 2.1 are not directly comparable or addi-
tive. The tax cost column denotes an actual cost to society, represent-
ing the payment of taxes plus the distortions inherent in taxation. The
column about the change in economic activity only partially denotes
a benefit to society. A shipbuilder worker, for example, must expend
often physically demanding effort and forfeit leisure as part of his or
her job. Hence, the wage he or she receives is not a pure net benefit.
Rather, it is a gross payment—only a portion of which is a net benefit
to the worker.

Another possibility would for the Australian government to pur-
chase the ship abroad but not change its taxation level to offset the cost
savings. In this scenario, the Australian government would have an
additional p available to spend in other areas it felt worthwhile. Under
this displaced spending argument, the opportunity cost of indigenous
production would not be in the form of increased taxes but rather in
the form of reduced, socially beneficial government spending.

Table 2.1’s tabulation makes several key assumptions:

* Capabilities are the same across the two approaches.

* 'The ship purchased abroad has no Australian content (i.e., from
Australia-based suppliers). If that ship had Australian content, it
would have a multiplier value in the “Change in Economic Activ-
ity” column.

* 'The multiplier , is scaled in proportion to the indigenous ship’s
level of Australian content. To the extent that the indigenous ship
uses non-Australian inputs, 72, would be lower. (Of course, if the
two approaches had the same level of Australian content, they
would presumably have the same multiplier value.)

* Australia’s choice of indigenous versus foreign production does
not affect other Australian firms (e.g., the ability of Australian
firms to export to foreign markets).
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Key Issues for Our Case Studies

This chapter has highlighted some key issues in estimating the ship-
building economic multiplier that we will explore in our case studies.
These issues include

* What were shipbuilder workers doing before they were hired
by the shipbuilder? What might they plausibly be doing if not
employed by the shipbuilder? To the extent that shipbuild-
ing reduces unemployment or underemployment, a larger m, is
implied. If shipbuilding displaces comparable private sector work,
a low or zero m, is implied.

* Has the shipbuilder lost skilled employees to other firms in the
region? High attrition to other employers would have mixed
implications with respect to 7, On one hand, it might suggest
that a shipbuilding job is not much better than or different from
what the worker might otherwise be doing, consistent with a low
value of m,. On the other hand, shipbuilder attrition could be
consistent with favorable economic spillovers (e.g., the shipbuilder
trains workers who then enhance private sector economic devel-
opment in the region).

* Has the shipbuilder generated spin-off firms undertaking non-
nautical or nondefense business? If such a phenomenon were
widespread, it would suggest that the economic benefit of ship-
building is understated by economic multiplier arithmetic.

We begin our case studies in the next chapter by analyzing NNS.



CHAPTER THREE

Newport News Shipbuilding Case Study

Background on Newport News Shipbuilding

NNS, a division of Huntington Ingalls Industries, is the largest ship-
building company in the United States.! Founded as the Chesapeake
Dry Dock and Construction Company in 1886, NNS is the largest
industrial employer in the Commonwealth of Virginia.2 NNS has built
more than 800 naval and commercial ships; however, since the end of
the 1990s, NNS has exclusively built ships for the U.S. Navy. NNS
is the United States’ sole designer, builder, and refueler of nuclear-
powered aircraft carriers, as well as one of two shipbuilders (the other
being Electric Boat in Groton, Connecticut) with the capability to
design and build nuclear-powered submarines. NNS built the world’s
first nuclear-powered aircraft carrier, the USS Enterprise, and all ten of
the Nimitz-class nuclear aircraft carriers and is currently building the
Ford-class nuclear aircraft carriers and Virginia-class nuclear-powered
submarines.

In conjunction with its unique role in the production of nuclear-
powered ships, NNS provides technical support for these vessels. It is
the only shipyard in the United States that can undertake the midlife
refueling complex overhaul (RCOH) of a nuclear aircraft carrier—a
task that it has begun for the Nimitz class. An RCOH is a signifi-
cant endeavor; the refueling of the USS Nimitz, completed in 2001,

! This paragraph and the next draw on Huntington Ingalls Industries (2014) and NNS

(n.d.).

2 Virginia is officially a commonwealth. This term, in U.S. usage, is a synonym for stare.
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took five years of planning and three years of execution. Schank et al.
(2002, p. xiii) described carrier RCOH as one of “the most challeng-
ing engineering and industrial tasks undertaken anywhere by any
organization.”

The U.S. government’s web site USASpending.gov (n.d.) provides
some insight about the volume of U.S. government funding flowing
into NNS. Figure 3.1 shows annual obligations between fiscal years
2000 and 2013.3 Figure 3.1 is, however, misleadingly jagged: The ship-
builder signed several large contracts in fiscal year 2001, but the actual
government funding did not flow to NNS until work was undertaken
a year or more later. On average, however, Figure 3.1 shows that NNS
has received obligations of roughly USD 3 billion per year from the
U.S. government. But not all of these obligations were spent in the
region; NNS has a network of suppliers throughout the United States.

Figure 3.1
U.S. Government Contractual Obligations to Newport News Shipbuilding,
Fiscal Years 2000-2013

1

NNS annual contractual obligations
(billions of 2013 U.S. dollars)
iy

0 | | | | | |
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SOURCE: USASpending.gov, n.d.

RAND RR1036-3.1

3 A U.S. government fiscal year runs from October 1 to September 30. Fiscal year 2000,

for instance, ran between October 1, 1999, and September 30, 2000.
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NNS is located on a 2.2-million-square-meter site in Newport
News, a city with about 182,000 residents. The city runs on a northwest-
to-southeast angle along the James River waterfront; NNS is located
at the southern end of the city. The city of Newport News is part of
the Virginia Beach—Norfolk—Newport News Metropolitan Statistical
Area, a region with a population of about 1.7 million people. The met-
ropolitan area is built around the body of water known as Hampton
Roads, one of the world’s largest natural harbors. See Figure 3.2. The
famous American Civil War naval battle between the USS Monitor and
the CSS Virginia (formerly USS Merrimack), two iron-clad ships, took
place in Hampton Roads on March 8-9, 1862, not far from where
NNS is now located. The Port of Hampton Roads is the deepest and
third-largest port on the East Coast of the United States (Norfolk
Department of Development, n.d.).

The Economic Consequences of Newport News
Shipbuilding

As mentioned in Chapter Two, Arena, Stough, and Trice (1996) esti-
mated a personal income multiplier of 1.7 for spending at NNS. While
that analysis is nearly 20 years old, no one we spoke to, either affili-
ated with NNS or not, felt that underlying conditions in the Hampton
Roads region have changed markedly. NNS was and remains the larg-
est private sector single-site employer in Virginia and a major economic
engine of the Hampton Roads region.

While the Hampton Roads region is home to other defense-
related entities—including Langley Air Force Base, Norfolk Naval Air
Station, and the Norfolk Naval Shipyard (NNSY)—NNS seems to be
largely disconnected from these other entities, with the possible excep-
tion of NNSY. These other defense-related entities” existence in the
region does not imply that it has the type of salubrious clustering that
we discuss in the Gripen example in Chapter Five. Rather, these colo-
cations may, in large part, reflect the desirable geographic location.

The U.S. Department of Labor, Bureau of Labor Statistics (n.d.)
reports a 6.2-percent unemployment rate for the city of Newport
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Figure 3.2
The Hampton Roads Region
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SOURCE: Map created using ArcGIS® software by Esri, with TeleAtlas as the data
source. Copyright Esri.
RAND RR1036-3.2
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News as of September 2014. The Virginia Beach—Norfolk—Newport
News Metropolitan Statistical Area had a 5.6-percent unemployment
rate that month. The Commonwealth of Virginia’s unemployment
rate was 5.2 percent.

As of our analysis, NNS employed approximately 24,000 work-
ers. NNS draws its workers from a broad swath of the region. An NNS
expert estimated that on the order of 1,000 employees live in North
Carolina, driving more than 70 kilometers to NNS. Consistent with
this observation, Table 3.1 presents U.S. Census 2011 data on where
individuals whose primary job was in the private sector in Newport
News lived. Of course, NNS is, by a wide margin, the largest private
sector employer in Newport News, representing about 30 percent of
the city’s private sector employment.*

As is true of other shipbuilders we have examined, NNS is an
“employer of choice” in its region. NNS pays its employees well and has
only limited attrition (estimated at 3—5 percent annually). NNS job
openings elicit a large number of applicants. The only other employer
in the region that is comparable in terms of size and skill requirements
is the U.S. Navy’s NNSY, located in Portsmouth, Virginia. The NNSY
employs about 9,500 workers (McCabe, 2014). The NNSY, one of the
United States’ four naval shipyards, is tasked with the maintenance,
repair, modernization, inactivation, and disposal of U.S. Navy ships
and systems. Currently, the NNSY primarily services nuclear aircraft
carriers and nuclear submarines (see Naval Sea Systems Command,
2012). Key points of differentiation between the NNSY and NNS are
that the NNSY does not build ships and does not undertake RCOHs.
Also, NNSY workers are employees of the U.S. government, whereas
NNS is a private firm. The NNSY has not engaged in large-scale hiring
in recent years, though it has plans for ramped up hiring in 2015
(McCabe, 2014). In recent years, the lackluster regional economy has
allowed NNS considerable selectivity in its hiring, we were told.

4 In Chapter Four, we present data about where Austal USA workers live that we can then

juxtapose with the type of U.S. Census data presented in Table 3.1. The Austal data suggest
that U.S. Census data underestimate shipbuilder workers’ commuting distances. We there-
fore view Table 3.1 as a lower bound on the residential dispersion of NNS’s workforce.
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Table 3.1
Residence of Private Sector Employees in Newport News, 2011

Residence Number Percentage
City of Newport News 23,459 29.4
City of Hampton 12,533 15.7
York County 6,006 7.5
City of Virginia Beach 3,935 49
City of Chesapeake 2,954 3.7
Gloucester County 2,915 3.6
Isle of Wight County 2,900 3.6
City of Suffolk 2,835 3.5
James City County 2,689 3.4
City of Norfolk 2,409 3.0
City of Portsmouth 2,120 2.7
City of Poquoson 1,332 1.7
Chesterfield County 812 1.0
Elsewhere in Virginia 10,481 13.1
North Carolina 1,677 2.1
Maryland 321 0.4
Other 489 0.6
Total 79,867

SOURCE: U.S. Census Bureau, Center for Economic Studies, n.d., which
uses Longitudinal Employer-Household Dynamics Origin-Destination
Employment Statistics data (beginning of quarter employment, second
quarter of 2011).

NOTE: The primary employment of these workers was in Newport News.

NNS has several accession pathways. NNS works with local com-
munity colleges to provide applicants with valuable skills (e.g., welding
training). Additionally, for many years, NNS has had an apprentice
school. NNS credits the apprentice school with providing many of the
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shipbuilder’s leaders (see, for instance, Haun, 2014; Lessig, 2014; and
Lessig, 2015). Mourshed, Farrell, and Barton (2013, p. 65) describe
the apprentice school as a “huge cost saver for the company; by invest-
ing up front in acquiring talent, it saves down the line on expenses
related to retraining and vacancies.” A new building for the school was
recently constructed near NNS; see Figure 3.3. Cooper (2013) notes
that the Commonwealth of Virginia provided USD 25 million for the
new building for the school, while the City of Newport News provided
USD 17 million to buy the property and construct its garage and infra-
structure. The developer Armada Hoffler invested USD 30 million for
the residential and retail components, shown on the right of Figure 3.3.

For white-collar workers (NNS uses the vernacular nonproduc-
tion), NNS recruits information technology, computer science, and
engineering graduates from around the United States. Experts told us
that many of these white-collar workers—much more so than blue-

Figure 3.3
The Newport News Shipbuilding Apprentice School

SOURCE: Irina Danescu, 2014.
RAND RR1036-3.3
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collar (production) workers—probably would not be living in the
Hampton Roads region were it not for NNS; they would work and live
elsewhere.

NNS also recruits extensively among former members of the U.S.
military, for both production and nonproduction positions.

Echoing a point we heard at other shipbuilders, NNS has not
hired many workers who previously worked at other U.S. Navy—funded
shipbuilders. Rather, both in the context of NNS and other shipbuild-
ers, we were told that shipbuilder workers are generally highly attached
to their localities and reluctant to relocate (though willing to incur siz-
able daily driving commutes).

NNS has not had a trades-based layoff since 1999. However,
NNS experts have a heuristic that they could rehire half of laid-off
employees one year later, if they so desired. Subject-matter experts in
other shipbuilder regions suggested an even greater ability to rehire
laid-off employees. Shipbuilder jobs tend to be considerably more desir-
able than most workers” next-best alternative, especially in light of most
workers’ reluctance to relocate.

As mentioned, NNS has had limited attrition. As a result, while
we heard anecdotes of NNS alumni (in several cases, retirees) setting
up their own businesses, these anecdotes appear to be exceptions. We
likewise heard an anecdote of a few workers who relocated from NNS
to the Marinette Marine Corporation in Wisconsin, but the story was
salient to the expert who relayed it exactly because of its unusual nature.

A broader concern raised by Koch (2014, slide 54) is that the
Hampton Roads region lacks a heritage of entrepreneurial behav-
ior (e.g., start-ups, spin-offs). In recent years, the region has ranked
last among Virginia regions in per capita new business start-ups (see
Bozick, 2014).

The area immediately proximate to NNS (depicted in Figure 3.4)
is not economically vibrant (see Figure 3.5)—for example, there are
a number of boarded-up buildings, a lack of busy businesses, and a
nearly complete absence of pedestrians in the middle of the day.

Experts told us that NNS workers rush to their cars at the end of
their daily shift (15:30) and leave the vicinity as expeditiously as pos-
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The Immediate Vicinity of Newport News Shipbuilding

Figure 3.4
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Figure 3.5
A Lack of Economic Vibrancy near Newport News Shipbuilding

SOURCE: Edward G. Keating, 2014.

RAND RR7036-3.5

sible. Indeed, fee-based parking lots for NNS workers appear to be a
major usage of property near the shipbuilder (see Figure 3.6).

The northern part of Newport News, farther away from NNS, is
more economically vibrant. However, the Regional Studies Institute
at Old Dominion University (2014) criticized a major hotel and con-
ference center complex (see Figure 3.7) in the northern part of the
city for being driven by public funding while not requiring any public
accountability (e.g., any requirement for a minimum number of new
jobs to be created).’ It is unclear whether this facility would have been
built absent a reported USD 26 million in governmental assistance.

5> The hotel’s Newport News Marriott at City Center moniker is potentially misleading.
The hotel is located in the northern part of the city, approximately 13 kilometers from the
downtown area near NNS.
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Figure 3.6
A Parking Lot near Newport News Shipbuilding

SOURCE: Irina Danescu, 2014.

RAND RR1036-3.6

Insights for Shipbuilding in Australia

Table 1.1 posed questions pertaining to shipbuilding in Australia. The
NNS case study provides responses to some of those questions, as pre-
sented in Table 3.2.

Next, we discuss Austal USA shipbuilding in Mobile, Alabama.
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Figure 3.7

Newport News Marriott at City Center

SOURCE: Irina Danescu, 2014.
RAND RR1036-3.7

Table 3.2

EEENEEEEE

Insights for Australian Shipbuilding from the NNS Case Study

Opportunity Cost/Displacement

Insights from NNS Case Study

What would individuals employed
by NNS be doing otherwise?

To what extent has NNS generated
favorable spin-offs/spillovers?

Subject-matter experts felt that NNS white-
collar employees would likely live in other parts
of the United States and probably would not
work in the shipbuilding industry. NNS blue-
collar workers might still live in the region, but
some would have lower-skilled, lower-paid
positions.

The spin-offs and spillovers are very limited.
While NNS workers have diffused income

over a broad area, the entire Hampton Roads
region has been criticized for a paucity of
entrepreneurial activity. NNS has suppliers
throughout the country without a pronounced
local clustering. NNS has had low attrition.




CHAPTER FOUR

Austal USA Shipbuilding Case Study

Background on Austal USA Shipbuilding

Austal USA is the American branch of the Australia-based shipbuilder
Austal. Its 670,000-square-meter site, opened in 1999, is located on
Blakeley Island and adjoining Pinto Island in Mobile, Alabama.
When the facility opened, it produced commercial ships (includ-
ing two ships for the now-defunct Hawaii Superferry).! These ships
leveraged Australian Austal technology in building aluminium high-
speed ferries using a catamaran design. Since 2009, Austal USA has
shifted to solely designing and building U.S. Navy vessels; it has con-
tracts for ten Joint High Speed Vessels (JHSVs), of which four have
been delivered, and 12 Littoral Combat Ships (LCSs), of which two
have been delivered. Austal USA’s experiences with the two aluminum
ferries clearly helped the firm win the JHSV and LCS contracts.
Whereas USASpending.gov provided insight on the volume of
U.S. government funding flowing to NNS, this data source is less
useful for Austal USA. Austal’s first two LCSs were officially contracted
to Bath Iron Works in Maine, with Austal USA as a subcontractor.
Austal has only been the prime contractor from Austal’s third LCS (the
Jackson, LCS 6—Austal has built even-numbered LCSs) on, a require-
ment for contract obligation data to appear on USASpending.gov.

1 Subsequent to the bankruptcy of Hawaii Superferry, the U.S. Navy ended up acquiring

these ships. They are now the USNS Guam and the USNS Puerto Rico. See U.S. Department
of Defense (2012).
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A more informative (though still imperfect) way to understand
Austal USA’s growing level of business is to use Austal annual reports’
presentations of revenue from operations in the United States. See
Figure 4.1.

Figure 4.1 should be viewed as an approximation. Austal’s annual
reports present values in Australian dollars. We used annual January
1 U.S. dollar—Australian dollar exchange rates to translate the annual
reports’ July 1-June 30 revenue values into U.S. dollars.? Volatility in
that exchange rate (which has been considerable) necessarily makes
using a mid—fiscal year exchange rate an approximation.

There are two key points from Figure 4.1. First, Austal USA’s
scale of operation has escalated considerably, with revenue increasing

Figure 4.1
Estimated Austal USA Annual Revenue, 2009-2014
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SOURCE: Austal Limited annual reports, 2009-2014.
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2 Por example, Austal Limited’s annual report from 2010 states that Austal USA’s revenue

for that year was AUD 267 million. On January 1, 2010, USD 1.000 was worth about AUD
1.114 (per Oanda Corporation, n.d.). Hence, Austal USA’s 2010 revenue was approximately
USD 240 million. But then we used the gross domestic product price deflator from the U.S.
Department of Commerce, Bureau of Economic Analysis (2014), to put Figure 4.1 into con-
stant 2013 dollars, so the 2010 Austal USA revenue total is approximately USD 253 million
(in 2013 U.S. dollars).
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by nearly a factor of five between 2009 and 2014. Second, even at its
2014 revenue level, Austal USA’s operations are considerably smaller
than NNS’s (about USD 800 million in Austal USA revenue versus
roughly USD 3 billion in annual contractual obligations for NNS).3
Likewise, Austal’s current employment level of about 4,200, while
markedly increased from about 800 in late 2009, is well below NNS’s
roughly 24,000.

Mobile, Alabama, is a city on the Gulf of Mexico with an esti-
mated population of about 195,000 for 2013 (U.S. Census Bureau,
2014b). The broader Mobile metropolitan area has an estimated popu-
lation of about 415,000 (U.S. Census Bureau, 2014a).

Austal USA’s facility is located on Blakeley Island and adjoining
Pinto Island, immediately to the east of downtown Mobile. The Mobile
River separates the Austal facility from the downtown area; there are
two tunnels and a bridge connecting the islands to the mainland. To
the east of Austal is Mobile Bay, which is connected by two bridges to
Baldwin County, Alabama. Figures 4.2 and 4.3 provide maps of the
area at different scales.

Figure 4.4 shows a photo of the under-construction LCSs 6 and
8 in the Mobile River.

Figure 4.5 is a photograph of downtown Mobile, taken approxi-
mately where the photograph in Figure 4.4 was taken, but facing the
opposite direction. Austal USA’s shipyard is very proximate to down-
town Mobile, but they are separated by the Mobile River.

In Chapter Three, we noted our concern with the economically
challenged area adjacent to NNS. Austal USA’s geography averts this
problem to a considerable extent. There is no housing on Blakeley
Island or Pinto Island; the islands are used for industrial purposes,
as well as hosting the USS Alabama Memorial Park, which is east of
the Austal facility on Blakeley Island. The Ingalls shipyard in nearby

Pascagoula, Mississippi, has a similar arrangement, with the shipbuild-

3 There is clearly a timing difference between contractual obligations (see Figure 3.1) and

revenue (see Figure 4.1). A contractual obligation should eventually generate revenue, but
there could be a lag of multiple years. Our point here, however, is simply that Austal USA’s
scale of operations, while having grown considerably, remains sizably below NNS’s, whether
measured in dollar-value terms or employment levels.
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Figure 4.2
The Mobile, Alabama, Region
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SOURCE: Map created using ArcGIS® software by Esri, with TeleAtlas as the data
source. Copyright Esri.
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Figure 4.3
The Immediate Vicinity of Austal USA Shipbuilding

5

SOURCE: Map created using ArcGIS® software by Esri, with TeleAtlas as the data
source. Copyright Esri.
RAND RR1036-4.3
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Figure 4.4
A View of Austal Shipbuilding from Downtown Mobile

SOURCE: Edward G. Keating, 2014.
NOTE: LCS 6, Jackson, is on the left, and LCS 8, Montgomery, is on the right.

RAND RR1036-4.4

ing industrial area separated by water from other economic activity
and housing.* Such an arrangement appears to be preferable to NNS,
which abuts the city of Newport News. It is difficult for a retail busi-
ness that requires access for customers in automobiles to operate adja-
cent to a shipbuilder, given the shipbuilder’s surge of traffic in and out
at shift changes. Likewise, it could be unpleasant, due to noise, odors,
and traffic, to live next to such an industrial facility. Separation by
water mitigates these issues.

4 Ingalls’s water separation from the city of Pascagoula is relatively new. The original

Ingalls shipyard on the cast bank of the Pascagoula River was adjacent to the city and its
housing. Today, Ingalls’s operations are solely on the west bank of the river, separated from
inhabited areas.
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Figure 4.5
Downtown Mobile, Alabama

SOURCE: Edward G. Keating, 2014.
RAND RR1036-4.5

The Economic Consequences of Austal USA Shipbuilding

Chang (2013) presents data on where Austal USA employees live (see
Table 4.1). Not surprisingly, most live in Mobile County or Baldwin
County, east across the bay. But there are also a sizable number from
the state of Mississippi (Pascagoula, Mississippi, is roughly a 45-minute
drive to the southwest of Mobile), as well as some workers who live
in the panhandle region of the state of Florida (Pensacola, Florida, is
roughly an hour drive to the southeast of Mobile).

Reflecting the fact that shipbuilder jobs are both unique and rela-
tively well paying, we have consistently, across all the shipbuilders we
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Table 4.1

Where Austal USA Employees Lived
in 2012

Residence Percentage
Mobile County 60.7
Baldwin County 25.4
Elsewhere in Alabama 2.3
Mississippi 7.9
Florida 3.0
Other 0.7

SOURCE: Chang, 2013.

have examined, found a willingness on the part of shipbuilder employ-
ees to undertake sizable driving commutes.>

In light of its ramp-up in hiring, Austal USA has considerable
recent experience with accession pathways. (A billboard on Interstate
10 notes that Austal is hiring) While Austal USA has hired some
workers with prior shipbuilding experience (e.g., from Ingalls in Pasca-
goula), even those with prior experience needed considerable training,
since Austal ships are aluminum and require aluminum-welding rather
than steel-welding expertise. Indeed, most new Austal hires, we were
told, lacked any shipbuilding experience. Many lacked any experience
in an industrial setting.

To obtain required workforce training for production employ-
ees, Austal USA has relied on the State of Alabama—funded Maritime
Training Center, shown in Figure 4.6. This facility is located immedi-
ately adjacent to the Austal property.

> 'The Austal data in Chang (2013) also provided us with an opportunity to assess the

applicability of the U.S. Census Bureau approach in Table 3.1 (Chapter Three) to ship-
builder workers. According to 2011 U.S. Census Bureau data, 71.8 percent of private sector
employees in the city of Mobile lived in Mobile County, with 11.9 percent living in Baldwin
County, 11.9 percent living elsewhere in Alabama, 2.1 percent in Mississippi, and 1.3 percent
in Florida. Shipbuilder employees are more geographically dispersed than the average private
sector worker.



Austal USA Shipbuilding Case Study 37

Figure 4.6
Alabama Industrial Development Training Maritime Training Center

SOURCE: Edward G. Keating, 2014.

RAND RR1036-4.6

The State of Alabama provides an Austal-designed six-week pre-
employment training course to qualified individuals who aspire to
work for Austal USA. We were told that Austal USA has ultimately
chosen to hire about 60 percent of these trainees. One Austal expert
described this state-funded training period as “basically a six-week job
interview.” Additionally, Austal uses the Maritime Training Center to
provide posthiring training and certifications to its new hires.

Perhaps reflecting Austal USA’s newness in the local labor market,
Austal has experienced considerable annual turnover. We were told that
Austal USA has averaged 20-percent annual attrition (which it hopes
to reduce to about 15 percent).

Between the roughly 40 percent of state-trained individuals at the
Maritime Training Center who are not hired by Austal and individuals
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who leave Austal employment, Austal has had the effect of considerably
altering the workforce-skill profile in the greater Mobile area beyond its
current employees.

There is some evidence of an “Austal effect” in Mobile-area eco-
nomic data. Figure 4.7 shows U.S. Department of Labor, Bureau of
Labor Statistics, data on the change in Mobile manufacturing employ-
ment since September 2009. We also inserted a line based on the
fact that Austal USA told us that its net employment has grown by
about 3,400 workers (from about 800 to about 4,200) since late 2009.
Austal’s employment growth appears to represent a considerable major-
ity of Mobile manufacturing employment growth since late 2009.
However, the fact that Mobile’s manufacturing growth since late 2009
has exceeded Austal’s growth (the red series over the blue line) suggests
that Austal’s employment growth has not displaced other manufactur-
ing in the region.

Since 2004, Mobile’s unemployment rate has roughly tracked the
U.S. unemployment rate, as shown in Figure 4.8.

Figure 4.7
Change in Mobile Manufacturing and Austal USA Employment Relative to
September 2009
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SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, n.d.; and interviews
with Austal USA representatives.
RAND RR1036-4.7
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Figure 4.8
U.S. and Mobile Unemployment Rates
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Indeed, as shown in Figure 4.9, Mobile’s unemployment rate was
somewhat higher than the U.S. unemployment rate in 2014.

As of November 2014, Airbus was constructing an A320 aircraft
final assembly line in Mobile at the Brookley Aeroplex, about 10 kilo-
meters to the southwest of the Austal facility. This assembly line is
scheduled to open in 2015 and will employ around 1,000 people (see
Dugan, 2013).

Austal USA has made purchases from local suppliers, but Austal
USA’s presence has not (at least yet) caused the development of a cluster
of nearby suppliers.

The regional economic development experts we interviewed
contrasted Austal’s effects with those of automobile manufacturers
(Mercedes-Benz, Honda, Hyundai) in central Alabama (see Amaz-
ing Alabama, 2014). The presence of automobile manufacturers in
Alabama, we were told, has caused their various suppliers to build
plants near the manufacturers’ facilities. A straightforward explana-
tion for this phenomenon in the automobile industry is volume: A
car manufacturer building hundreds of thousands of vehicles per year
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Figure 4.9
Mobile Unemployment Rate Relative to U.S. Unemployment Rate
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needs a commensurable number of seats, headlights, doors, and other
parts from suppliers. It is highly advantageous for those suppliers to be
located proximate to the automobile manufacturing plant.

By contrast, Austal USA produces a few ships per year. Lacking
numerical volume, there is no huge logistical advantage for a supplier
to be located near the shipbuilder. Chang’s analysis confirms that a
large majority (in dollar-value terms) of Austal USA’s purchases are
from suppliers located outside Alabama (2013).

Insights for Shipbuilding in Australia

Table 1.1 posed questions pertaining to shipbuilding in Australia. The
Austal USA case study provides responses to some of those questions,
as presented in Table 4.2.

A very different, and much more extensive, supplier clustering
effect is discussed in the next chapter’s case study, the Gripen program
in Sweden.
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Insights for Australian Shipbuilding from the Austal USA Case Study

Opportunity Cost/Displacement

Insights from Austal USA Case Study

What would individuals employed by Austal USA has hired many workers without

Austal USA be doing otherwise?

To what extent has Austal USA
generated favorable spin-offs and
spillovers?

previous experience in a manufacturing
setting. These workers have increased

their skill levels and, hence, economic
opportunities by dint of experience at Austal
USA.

While no cluster of suppliers has emerged
proximate to Austal USA, the State of
Alabama and Austal USA have trained a
number of workers who no longer work
(and, in some cases, never worked) for Austal
USA. These skill-augmented individuals

have provided benefits to other industrial
employers in the region, we were told.







CHAPTER FIVE

The Gripen Case Study

This chapter examines the issue of spillovers in a different industrial
sector, providing an overview of Sweden’s JAS-39 Gripen fighter pro-
gram from Saab Aeronautics. This program has been lauded for suc-
cessfully delivering an advanced, but affordable, fighter aircraft while
also producing a significant economic multiplier within the local and
national economies. The possibility of transferring lessons from this
apparently successful aerospace project has garnered attention in dis-
cussions of Australia’s naval shipbuilding industry (e.g., Roos, 2014,
Economic Development Board South Australia, 2014).

Limitations with available data and uncertainty with opportunity
costs and indirect spillovers make it difficult to quantify the exact value
of Gripen to Sweden’s economy. However, our on-site interviews made
it clear that the Gripen program brought employment to the city of
Linkoping in central Sweden, helped anchor a wider aerospace cluster
around Saab in the region, and contributed to technological innovation
both within major established companies and new firms. Significantly,
by focusing on a research and development (R&D) and systems inte-
grator role, Saab was seen to act as a “private technical university,” pro-
viding knowledge and talent spillovers to the Swedish economy while
diffusing a significant portion of the blue-collar manufacturing work
across a global network of suppliers (Eliasson, 2010).

Drawing on expert interviews and a literature review, this chap-
ter provides a description of the Gripen program’s success, as well as
Saab’s place in the wider commercialization ecosystem of government,
academia, and business in Linkoping. This chapter then informs the

43
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discussion in the final chapter of this report as to the lessons that might
be applied to the Australian naval shipbuilding context.

Gripen Program Background

The decision to produce a Swedish-made fighter aircraft in the early
1980s was strongly influenced by the country’s policy of armed neutral-
ity during the Cold War, by political considerations, and by a particu-
lar desire to raise employment in scarcely populated areas (Brandstrom,
2003). The aircraft was produced by the Saab-led IG JAS consortium
in Linkoping in central Sweden, about 170 kilometers to the southwest
of Stockholm, the nation’s political capital and economic center (see
Figure 5.1). The program has also been argued to have produced eco-
nomic spillover throughout Sweden. The project combines elements of
the mature NNS example and the more recent growth seen with Austal
USA in Mobile. Saab has been present in Linkoping since before the
Second World War but never previously pursued a development project
of the complexity of the JAS-39 Gripen.

While Saab’s site in Linkoping provided the lead on product
design, R&D, and final assembly, many systems and subsystems were
contracted to suppliers elsewhere in Sweden or overseas, spreading
economic spillovers beyond the immediate region. As Carlsson (2010,
p. 27) notes, this Saab experience is typical of the aerospace sector,
where major aircraft developers are “essentially system integrators[,] . . .
[while] manufacturing is instead outsourced to various suppliers in the
value chain.” The portfolio of suppliers has changed with each Gripen
variant and with the differing industrial obligations of the offset agree-
ments signed with foreign customers for the aircraft. For instance,
whereas around 35 percent of the Gripen has been produced in the
United Kingdom (UK Defence Committee, 2012), future production
of the Brazilian Gripen NG is expected to see up to 80 percent of
the aerostructure manufactured in Brazil (Stevenson, 2014), including
final assembly of 15 of the 36 aircraft ordered (Thisdell, 2014). Major
subsystems have been produced in other countries, including France,
Germany, South Africa, and the United States.
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Figure 5.1
The Linkoping, Sweden, Region
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In 1980, a “stretching” requirement was placed on industry by the
Swedish government to produce a lightweight and inexpensive fourth-
generation fighter aircraft to replace the country’s Viggen and Draken
aircraft fleets.! The first test flight of a Gripen took place in 1988, but
a number of setbacks initially affected the program, including fatal
accidents that resulted in urgent revisions to the aircraft’s fly-by-wire
software. The first deliveries to the Swedish Air Force occurred in 1993;
the first-unit F7 wing, based at Satenas, declared initial operating capa-
bility in September 1997. While the Swedish government originally
ordered 300 aircraft, it ultimately purchased 204, in the post—Cold
War climate, with deliveries ending in 2005. A small number of these
aircraft flew combat reconnaissance missions over Libya in 2011 as part
of Sweden’s contribution to the international enforcement of a no-fly
zone (DefenceWeb, 2011).

Saab has subsequently worked to upgrade Gripen avionics and
weaponry, producing a number of improved single- and two-seat vari-
ants for both domestic and foreign buyers. These aircraft have provided
the basis for an even more advanced, network-centric “next-generation
Gripen,” as well as the ongoing development of a carrier-borne “sea
Gripen” and an optionally manned variant (IHS Janes, 2014).

In addition to sales to the Swedish military and Brazil, Saab has
exported the aircraft to the Czech Republic, Hungary, South Africa,
and Thailand, as well as the United Kingdom’s Empire Test Pilots’
School. The company is also in discussions with the Malaysian gov-
ernment and has received expressions of interest from Argentina and
Botswana. Lennart Sindahl, head of Saab Aeronautics, has set a target
of worldwide sales between 300 and 450 Gripen C/D/E aircraft over
the next 20 years—equal to 10 percent of the accessible global market
(IHS Janes, 2014). While, in the early 2000s, Saab derived around
70 percent of its revenues from the Swedish government and 30 percent
from overseas, that ratio has been reversed in recent years (Morrison,
2012).

In 1996, the Swedish government budgeted around 60 billion
Swedish krona (SEK) for the program, which translated into about

U This paragraph draws on material from IHS Janes (2014).
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100 billion SEK in 2007 terms.? The program experienced around
9.3 billion SEK in cost growth to 2002 (IHS Janes, 2014), with pro-
gram costs totaling 122 billion SEK by 2007 (see Table 5.1). Further
development funding has subsequently been used to develop the Next
Generation Gripen, with academic analyses of the spillover effects from
Gripen stopping at this transition point in 2007 (Eliasson, 2010).

Spillovers

While the experts we interviewed for this study stressed that direct
employment is not the most significant metric indicating a project’s
spillover success, job creation was an important political consideration
in the original decision to proceed with Gripen. The initial 1982 agree-
ment between the Swedish government and IG JAS, a Saab-led indus-
trial consortium, set a target for the creation of 800 jobs in a region
with high unemployment (Skons and Wetterqvist, 1994, p. 229). By
1987, the Gripen program had generated an estimated 1,200 new jobs

Table 5.1
Gripen Program Costs, 1982 to 2007

Period and Category Costs (billions of 2007 SEK)

1982 through 1992
R&D 32.4
Manufacturing 5.6
1992 through 2007
R&D 44.6

Manufacturing 39.6

SOURCE: Eliasson, 2010, p. 257.

2 As of December 2014, the SEK was trading at about AUD 0.15 and USD 0.14. Hence,
Table 5.1's values sum to about AUD 18 billion. However, the translation is imprecise
because the SEK—Australian dollar exchange rate has varied sizably over time.



48 The Economic Consequences of Investing in Shipbuilding

(Statens offenstliga utredningar, 1993, p. 119; Ahlgren et al., 1998). As
Brandstrom (2003, p. 18) notes:

As the largest industrial project undertaken in Sweden, the JAS
project directly supported the development of civil aviation and
was calculated to indirectly “spill-over” into other vital parts of
Swedish industry. The spillover effects included enhancing pro-
ductivity and production in other parts of the economy. Employ-
ment prospered in several parts of the aircraft industry and hence
some of the new employment opportunities were located in the
more sparsely populated areas.

Saab currently has about 700 industrial workers tasked on the
Gripen in Sweden, though there are hopes to create 1,000 new jobs in
Linkoping over the next 20 years to manage exports of Gripen E and
other next generation models (SvD Naringsliv, 2014). Stefan Folster,
chief economist at the Confederation of Swedish Enterprise, calcu-
lates that 3,000 jobs have been created in Sweden as a direct result of
Gripen (Saab, n.d.). The wider Linkoping “aerospace cluster” currently
employs around 18,000 workers, one-third of the city’s labor force
(Flyghuvudstad.se, n.d.). Eliasson (2010, p. 5) stressed:

A small industrial country such as Sweden with nine million
inhabitants has been capable of developing one of the world’s most
advanced combat aircraft systems without draining its industry
of engineering resources. . . . The spillovers from the Gripen proj-
ect have been so large and have represented such a large resource
input in production that neither society nor industry suffered. On
the contrary, both . . . benefitted[,] . . . perhaps several times over.

Interviewees noted that the intention of the Swedish government
from the outset was to use the program to incentivize wider economic
growth—Dbringing intangible benefits in terms of knowledge spillovers,
talent development, and new industrial partnerships, not just the more
readily apparent creation of jobs. As Berkok, Penney, and Skogstad
(2012, p. 4) note:
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Sweden’s acrospace industry—and the Gripen program in
particular—has acted as the country’s main driver in defence
systems development and innovation. This particular pro-
gram has always relied on the smart and cooperative procure-
ment approach with a long-term partnership in mind where the
purchaser participates in development. Accordingly, Swedish
defence industrial policy is geared toward supporting domestic
developers through the use of subsidies to [small and medium-
sized enterprises] and offset policies with elements of technology
transfers and cooperation in R&D.

In addition to new civilian production by existing companies,
technology spillovers from the Gripen program fed into a number of
technology companies being spun out. Both expert interviewees and
academic literature attribute a varying portion of the value created in a
number of new firms to the Gripen project (Eliasson, 2010). The com-
plex engineering problems posed by a high-technology aircraft acted as
a spur to innovation, along with the exchange (both formal and infor-
mal) of knowledge and talent between Saab and its industrial partners
in Sweden and abroad. Developing Gripen necessitated a number of
innovations in design methods, project management, machining tech-
niques, composite materials, and advanced electronics that have proved
to have commercial applications, in some cases far outside aviation (see

Table 5.2).

Table 5.2

Firms That Emanated from the Gripen Program

Firm Business Description

MX Composites Composite materials for engine components

Nobel Biocare Advanced solutions for tooth implants (derived from

Gripen materials)
Biosensor Applications Artificial “nose” for detecting drugs or explosives
Combitech Traffic Systems Aviation traffic management and software

SMM Medical Treatments for cardiovascular diseases (derived from
flight suits)

SOURCE: Eliasson, 2010.
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In addition to spin-offs, interviewees and the academic litera-
ture emphasize that major Swedish companies captured a significant
value of innovation internally, developing a range of new product
lines and production methods as a result of lessons learned from the
Gripen program. In the case of Volvo, for instance, the firm’s role in
developing engines for the IG JAS consortium is seen as highly signif-
icant to its subsequent move into the civilian aviation engine market.
Eliasson (2010) and expert interviewees assert that Gripen was par-
ticularly important to Ericsson, whose global success in mobile tele-
communications came after the development of significant expertise
in military communications for the Gripen.

In its systems integrator role, Saab itself captured a number of
spillover technologies, developing a range of complex design, produc-
tion, and computer modeling techniques that have subsequently been
applied to other products. In addition to producing a range of new
product lines, such as visors for firefighters (derived from the Gripen
canopy), new engines, and control software (Eliasson, 2010), Saab’s
emphasis on lightweight materials for Gripen enabled the firm to repo-
sition itself as a tier-1 supplier of lightweight materials and components
for commercial aircraft for Airbus and Boeing.

Interviewees told us that Saab’s involvement in offset deals with
foreign Gripen customers has also helped it and the wider Linkop-
ing cluster establish strategic partnerships with firms and governments
overseas. The Mjardevi Science Park in Linkoping, for instance, was
involved in establishing similar innovation campuses in South Africa
as part of Saab’s offset obligations with that country. Swedish compa-
nies, such as Electrolux, have established factories in the Czech Repub-
lic and Hungary (Saab, n.d.), while Saab is hosting 100 Brazilian engi-
neers and their families in Linkoping as part of a sale of 36 Gripen NG
aircraft to that country (Corren.se, 2014).

The Gripen Program’s Economic Multiplier

Perhaps not surprisingly, in light of the program’s reported success-
ful spillovers, the Gripen program appears to have had a larger (more
favorable) economic multiplier than most of the cases discussed in

Chapter Two.
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Eliasson (2010) estimates that the total Swedish government R&D
investment in the program was about 130 billion SEK in 2007 terms.?
That R&D investment then resulted in about 340 billion SEK in what
he terms “net social value creation”—that is, value on top of the deliv-
ery value of the aircraft itself—an estimate Eliasson produced through
the aggregation of estimates of the value added in a large sample of
Swedish companies and spin-offs. Using the multiplier formulation
employed by the literature discussed in Chapter Two, this implies that
the program had an economic multiplier of about 3.6:

3-6:(34O+130j
130

Interviewees emphasized the challenges and uncertainties latent
in a multiplier estimate of this sort. The commercial benefits of knowl-
edge spillovers from a project may only become apparent years later. It
is also difficult to distinguish the influence of Gripen from a range of
other necessary factors that contribute to commercial or technological

breakthroughs.

Gripen Program Discussion

The Gripen program’s apparent economic success provokes two key
questions. First, what actions by the Swedish government and char-
acteristics of the program can be credited with this success? Second,
to what extent is the Gripen program an analogy that is relevant to
Australian shipbuilding? In the remainder of this chapter, we discuss
the first question—i.e., how and why the Gripen program seems to
have been so successful. The discussion in Chapter Six will tackle the
second question, the applicability of the analogy (for all three of our
case studies).

3 'This 130 billion SEK total is somewhat higher than the sum of the totals in Table 5.1;
this is because Eliasson (2010) additionally included a 4-percent real interest rate into this
calculation.
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We divided explanations for Gripen’s success into three categories
that we will discuss in turn:

* the importance of advanced R&D as a high-intensity spillover
multiplier

* the need for a wider commercialization ecosystem to capture spill-
overs

* the central role of government as an “advanced customer,” both
in setting stretching requirements for the Gripen and in foster-
ing the wider infrastructure to harness the resultant spillovers of
knowledge and talent.

The Importance of Advanced R&D

Subject-matter expert interviewees and the academic literature both
place significant emphasis on the product-development phase as the
key driver of spillovers from the Gripen program. The manufacturing
work that came subsequently had a much lower multiplier (Eliasson,
2011, p. 258). This finding is consistent with Moretti (2002), who
argued for the importance of complex design problems in generating
knowledge and innovation.

As a company, Saab invests some 20 percent of its revenue in
R&D. Its workforce demographics reflect that emphasis, with more
than 75 percent of Saab staff classified by the firm as white collar at the
height of the Gripen program and about 20 percent of employees pos-
sessing postgraduate degrees (Saab, 2004, p. 29). Interviewees told us
that the challenge of making Gripen lightweight and affordable neces-
sitated a particular focus on research in materials science and computer
modeling that has benefited Saab’s emergence as a supplier of compos-
ite components to Airbus and Boeing.

Gripen’s high proportion of white-collar employees is very differ-
ent from NNS and Austal USA. Both shipbuilders have labor forces
dominated by blue-collar or production workers. This workforce mix
difference may be a broader point of contrast between the aerospace
and shipbuilding industries.

A significant portion of Gripen manufacturing work has been dif-
fused across Saab’s supply chain, both throughout Sweden and inter-
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nationally. Saab’s strategy of making technology-transfer and offset
deals regarding employment a central part of its offer to foreign Gripen
customers has compounded this trend, with Saab committing to job-
creation targets in many customer countries (IHS Janes, 2014). In
Hungary, for instance, Saab claimed to deliver more than 10,000 new
jobs through a combination of greenfield investments and new export

projects (Saab, n.d.).

The Need for a Wider Commercialization Ecosystem

Another key lesson of the Gripen program is the significance placed
by both the literature and expert interviewees on establishing a fertile
commercialization ecosystem in which spillovers from a major indus-
trial project can be nurtured and captured for the local and national
economies. Eliasson (2010, 2011) emphasizes the need for the local
economy and government to have sufficient competence to commer-
cialize the opportunities presented by knowledge spillovers, noting that
Saab acted as a “private technical university” in supplying innovations
to the Swedish economy without being able to capture more than a
small portion of the wider value.

Linkoping’s aerospace cluster has been the subject of a number of
studies that underscore the importance of these local commercializa-
tion networks. Klofsten, Jones-Evans, and Scharberg (1999) refer to
a “triple helix” model in Linkoping, charting a series of overlapping,
mutually reinforcing partnerships between industry (including, but
not limited to, Saab), Linkoping University (LiU) and local govern-
ment. It is important to stress that this triple helix represents the end-
point of a long-standing, iterative process, stretching back to Saab’s
decision to establish aviation industry in Linkoping in the 1940s.
Successive Saab aircraft programs, such as the Draken and Viggen,
helped anchor—and were in turn supported by—the development of
the wider technical and commercial competence of the local area. Of
particular significance was the establishment of LiU in the 1960s and
1970s (following lobbying from Saab), with interviewees noting the
university’s vocational approach, support for entrepreneurship, and
focus on then-nascent fields, such as computer science. The key has
been developing an extensive knowledge base that can be utilized by



54 The Economic Consequences of Investing in Shipbuilding

other actors when attempting to capture the economic value of tech-
nology spillovers for the local economy. Such bodies as LiU not only
helped provide Saab with a pool of skilled labor but also created a criti-
cal mass of support across local industry, academe, and government for
fostering spillovers through joint investment in the necessary physical,
regulatory and financial infrastructure. As Klofsten, Jones-Evans, and
Scharberg (1999, p. 125) note, “The development that has taken place
over the last thirty years can be linked to a spiral where success begets
success to foster a positive entrepreneurial climate.”

In addition to more-informal channels of circulating knowledge
and talent between local entities, Saab maintains formal ties, espe-
cially with LiU, with funding for teaching, research, industrial PhDs,
and adjunct professors (Klofsten and Jones-Evans, 1996). A number
of local bodies exist to encourage spin-offs and new technology start-
ups, including the Technology Bridge Foundation, the Foundation
for Small Business Development, and the Centre for Innovation and
Entrepreneurship. The Mjardevi Science Park’s LiU Entrepreneurship
and Development (LEAD) incubator, with funding and support from
LiU, has won awards as one of Europe’s leading sites for developing
new technology-based businesses.

Internally, Saab maintains its own organization, Saab Ventures, to
promote spin-off technologies from Gripen and its other projects. Saab
Ventures has invested USD 35 million in developing Saab spin-offs
with three companies—C3 Technologies, A2 Acoustics, and Combi-
tech—with combined revenue of around USD 120 million in 2012
(Konda, 2012). Successful spin-off companies now work in diverse
fields, such as soundproofing, video surveillance, and medical equip-

ment (NuLink, n.d.).

The Central Role of Government

Eliasson, the program’s prominent advocate, credited the Swedish gov-
ernment for its role as what he terms “an advanced customer.” The
Swedish government had the dual role of both purchasing the military

platform and trying to maximize favorable spillovers from it. Eliasson
(2010, p. 166), notes:
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First, the government should encourage the development of a
competent local commercialization industry. Second, however,
the government also carries the responsibility to act as a substi-
tute customer of privately demanded public goods and services
that will not be supplied in the market without that mediation.

He argues that investment decisions should be made in such a way as
to move beyond a traditional customer-supplier relationship and take
into account not only immediate acquisition goals (e.g., to acquire a
high-quality platform at low cost) but also the complex and cascading
effects on wider industry. This requires market intelligence about exist-
ing linkages, or lack thereof, between the triple helix of government,
academia, and industry, in addition to a detailed, realistic understand-
ing of the commercialization capacity of the local region hosting the
project.

Interviewees noted the willingness of the Swedish government to
promote the commercialization of advanced R&D on the Gripen pro-
gram. This approach offers synergies with the country’s avowed aim
to maintain core sovereign capabilities in defense production as part
of Sweden’s neutrality policy. Interviewees also stressed that Sweden
learned from unfavorable experiences in the 1970s, when the Swed-
ish government lost large amounts of money attempting to support its
civilian shipbuilding industry that had become uncompetitive relative
to East Asian producers.

As one interviewee noted, the Swedish government has taken an
active and intelligent role as the primary customer for Gripen. The gov-
ernment understood the technical requirements and industrial chal-
lenges well enough to push Saab to a point where it was forced to
innovate and develop R&D spillovers. At the same time, the Swedish
government did not push so far that Saab was asked to provide systems
or components that were beyond its competence levels. Instead, such
systems and components were subcontracted to foreign suppliers. The
project emphasized Swedish industry’s strengths in advanced R&D
and complex systems integration, promoting sovereign capabilities, but
not at the expense of affordability.



56 The Economic Consequences of Investing in Shipbuilding

Insights for Shipbuilding in Australia

Table 1.1 posed questions pertaining to shipbuilding in Australia. The
Gripen case study provides response to some of those questions, as pre-

sented in Table 5.3.

Table 5.3

Insights for Australian Shipbuilding from Gripen Case Study

Opportunity Cost/Displacement Insights from Gripen Case Study

To what extent has the Gripen  Gripen generated very significant numbers of
project generated favorable spin-offs and spillovers across a number of realms,
spin-offs and spillovers? including nondefense.

Are there ways to structure a The Gripen program largely employed white-
hybridization to maximize the collar workers with skills in such areas as system
extent of favorable spin-offs/ integration, complex design, computer modeling,
spillovers? composite materials, and advanced electronics.

A hybridization that concentrates on high-end
skills might generate greater levels of spin-offs/
spillovers.




CHAPTER SIX
Discussion

Table 6.1 reprises Table 1.1, enumerating Australian shipbuilding alter-
natives and questions raised against different economic consequence
rubrics.

In terms of what individuals employed in Australian shipbuilding
would be doing otherwise, key issues are the state of the Australian (and
the shipbuilder’s regional) economy and the degree of difficulty these
workers would have finding commensurate alternative employment.

Table 6.1
Australian Shipbuilding Alternatives and Questions About Economic-
Consequence Rubrics, Reprisal

Approach Opportunity Cost/Displacement Spin-Offs/Spillovers
Indigenous What would individuals To what extent would
production employed in Australian shipbuilding in Australia

shipbuilding be doing
otherwise?

generate favorable spin-offs
and spillovers?
Purchase abroad

Assuming that foreign-built Could the Australian

Hybridization
(buy some ships
or some parts of
ships abroad)

ships cost less, what would the
Australian government and/or
taxpayers do with cost savings?

Which skill sets would be
required in Australia under the
hybridization, and what would
be the opportunity cost and
displacement associated with
these workers?

government or Australian
taxpayers invest cost savings
in a realm that generates
more-favorable spin-offs and
spillovers?

Are there ways to structure the
hybridization to maximize the
extent of favorable spin-offs
and spillovers?

57
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Our examination of shipbuilders in the United States found slack
economies in both regions and considerable rigidity in workers’ abili-
ties to find commensurate employment. Workers employed in ship-
building appear to be quite geographically immobile (though willing
to incur sizable driving commutes). Both NNS and Austal USA are
able to attract many job applicants, suggesting that these workers do
not have alternative employment options as desirable as working at the
shipbuilders. (For both NNS and Austal USA, the central challenge
has not been in the number of applicants but in their skill sets.) Sev-
eral experts noted a tendency for laid-off shipbuilder workers to have
prolonged periods of unemployment or underemployment, awaiting
recall to the shipbuilder. The shipbuilders have not displaced high-
value activities for many of their workers.

Regarding the extent to which shipbuilding in Australia would
generate favorable spin-offs and spillovers, the U.S. examples are not
optimistic. For example, NNS appears to have generated relatively few
spillovers. Indeed, the entire Hampton Roads region has been critiqued
for a dearth of entrepreneurial activity. Likewise, no cluster of suppliers
has yet emerged around Austal USA. Eliasson (2010, Table 5.2) has no
analog in shipbuilding in the United States, to our knowledge.

One inhibitor of clustering or spillovers is the limited produc-
tion volume in shipbuilding. While an automotive supplier has strong
incentive to minimize logistics costs by locating near the manufac-
turer, the proximity incentive is far less in low-volume shipbuilding.

In contrast to Gripen’s success in the aviation industry, several
experts we interviewed suggested that shipbuilding tends to have fewer
creative spillovers. While the aviation industry has developed such
technologies as composite materials and advanced adhesives, analogs
in shipbuilding are hard to identify (though one expert noted consider-
able progress in paint technology in shipbuilding). The Gripen analogy
appears to be overly optimistic as to the magnitude and nature of spin-
offs and spillovers that might be expected from naval shipbuilding in
Australia.

If the Australian government wished to pursue a hybridization
approach, from a spin-offs and spillovers perspective, it would be desir-
able to hold onto the “Gripen-like” aspects of shipbuilding. We were
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told that outfitting and systems integration are the sorts of more high
technology— and R&D-oriented activities that have provided so many
favorable spillovers in the Gripen context. Blue-collar activities appear
to be less prone to generate favorable spillovers.

A high technology—oriented hybridization would not be without
concern, however. In particular, if the goal is to hybridize in a manner
that minimizes opportunity cost and displacement, it is exactly the
blue-collar workers—who were but a minor portion of the Gripen
workforce—who appear to benefit most directly from ship production
at NNS and Austal USA. One of our subject-matter experts suggested
that NNS’s white-collar workers would probably live and work else-
where in the United States in other industries—i.e., the opportunity
cost of shipbuilding employment is considerable. Instead, it is often the
blue-collar or production workers who have the greater incremental
gain and lower opportunity cost from employment at the shipbuilder.

Table 6.1’s opportunity cost and displacement and spin-offs and
spillovers columns may therefore trade off against one another. Indeed,
NNS and Austal USA rate much better against opportunity cost and
displacement metrics; the Gripen program rates better against spin-
offs and spillovers metrics. Indigenous production of ships in Australia
cannot be expected to have both low opportunity cost and displace-
ment and high levels of favorable spillovers.






Abbreviations

AUD
IMPLAN
JHSV
LCS
LiU
MAR
MIG
NNS
NNSY
R&D
RCOH
RIMS
SEK
USD

Australian dollars

Impact Analysis for Planning
Joint High Speed Vessel
Littoral Combat Ship
Linkoping University
Marshall-Arrow-Romer
Minnesota IMPLAN Group
Newport News Shipbuilding
Norfolk Naval Shipyard
research and development
refueling complex overhaul
Regional Input-Output Modeling System
Swedish krona

U.S. dollars
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The Economic Consequences of Investing in Shipbuilding: Case Studies in the
United States and Sweden assesses the economic consequences of shipbuilding—
that is, the economic impacts that a shipbuilder has on its local community and
region. This report is part of a larger project to inform Australian policymakers of
the economics and feasibility of various strategies for the Australian shipbuilding
industrial bases that produce or repair naval surface vessels. The authors utilize

a case study methodology to examine Newport News Shipbuilding in Newport
News, Virginia, and Austal USA shipbuilding in Mobile, Alabama. They
complement and contrast analysis of these shipbuilders by examining the impact
of the Saab Aeronautics Gripen program on Linkoping, Sweden. Both shipbuilders
have had favorable effects on their local economies. Neither shipbuilder shows
evidence of sizable adverse displacement effects; the shipbuilders appear not

to have deprived other local firms of labor. On the other hand, neither
shipbuilder has given rise to the Silicon Valley-type ecosystem of favorable
spillovers and spin-offs that appears to have emanated from the Gripen program.
The research therefore stakes out a middle-ground position in the Australian policy
debate. The authors accept neither a “shipbuilding has no impact” argument nor
a “shipbuilding will have large-scale beneficial effects” argument. The indigenous
production of ships in Australia cannot be expected to have both low opportunity
costs and displacements and high levels of favorable spillovers. Instead, these
two objectives seem to trade off against one another.
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