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ABSTRACT

This thesis study examines public perceptions of manufacturing careers in New
England.The rebirth of the American manufacturing sector is a commonly
discussed topic in the public discoerslowever, there is little primary research
studying the public perception of those jobs and whether people consider them
viable career optiongarticularly in New England, which was the first region in

the nation to experience both industrialization amblsequent de

industrialization This study traces the industrial history of New England over

time, as well as the historical policies aimed at boosting manufacturing in the
region. The study also examines how states are currently working to attraet peopl
to manufacturing careers today and how the survey results could inform policy

action going forward.
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The Public Perception of Manufacturi@areers

in New England



Chapter 1. Introduction

Lately, much attention has been paid torétarth of the manufacturing
sector in America. Tdugh as a whole, the country remains grounded primarily in
aservice andknowledgebased economy, states and regions all over the &S. ar
seeking to grow and diversify their economic bases to include more
manufacturing, and New England is no exception. In the case of New England,
which historically had one of the earliest and npyssperousnanufacturing
economiesboostingpresertday manufacturing is seen as a way to help reclaim
some of theegionOs historical preeminence before widespread deindustrialization
took holdin the regionToday,many formerly industrial cities and towns in New
England still faceonsiderablehallenges reled totheindustrialdeclinethat
began many decades agdies like Springfield, Massachusetts, New Haven,
Connecticut and Bristol, Rhode Islahdve all had experienced significant
disinvestment in the pesgtdustrial era and foregone thenypositive
externalities produced by a robust manufacturing sector and diversified economy.
These are just fewexamples of the many neighborhoods, towns and cities
negativelyaffected by deindustrialization; there are countless others that have
struggled to regairconomicvitality.

In 2011, The Manufacturing Institut@n industry advocacy group,
commissioned a study to learn more aboufptiigic perception of manufacturing
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jobs nationwideThey hired Deloitte, aonsultingfirm, to conduct a nationwide
survey ofpublic opinions on manufacturintp the survey, nly 35% of parents
indicated that thewould Oencourage their children to pursue a career in the
manufacturing industryO yet twioirds of Americanslo believehat the United
States is strongipositionedo compete globally in manufacturing and that
manufacturing is a key component of national prospe@tffiand DeRocco

2012. These statistics hint at a broad disconnect between the jobs we envision
our children having, the jobs that are available,thedobs that they are actually
seeking.

Building off of the Manufacturing Institute studyi¢ thesisaimsto reveal
public opiniondn New Englandand help elucidate the challenges and
opportunities related to attracting people tanufacturing career®oing so may
help inform boh policy makers and manufacturers on ways to increast®r
employmentMany parties have a vested interest in this issue. For policy makers,
the desired outcome is ensuring ttigir states have a diversified economic base
that employs residents witkell-paying, stable jobd-or employers, the goal is
making sure there is a pipeline of skilled and willing workers to apply for
manufacturing jobs. Without such workettsere is little justification to locate a

manufacturing fant in a given area.

Significance of the Topic
In his 2014State of the Union speech, President Barack Obama devoted

considerable airtime to threnaissancef manufacturing. Just prior to that, he
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announcedhe Advanced Manufacturing Partnership (AM&hew federal

initiative to develop manufacturing research facilities all over the United States,
modeled off a successfudimilarprogram that exists in Germany. In his
announcemergpeech, hstated

For generations of Americans, manufacturing wasitketto a good middle
class life. We made stuff.And the stuff we made like steel and cars and
planes- made us the economic leader of the wowahd the work was hard, but
the jobs were goodAnd if you got on an assembly plant in Detroit or isteel
plant in Youngstown, you could buy a hom¥ou could raise kidsYou could
send them to collegeYou could retire with some securitAnd those jobs
didnOt just tell us how much we were worth, they told us how we were
contributing to the societgnd how we were helping to build America, and gave
people a sense of dignity and purpo$éey saw a Boeing plane or one of the
Big Three cars rolling off the assembly line, and they said, you know what, |
made that.And they were iconicAnd people uderstood thatOs what it meant
for something to be made in America.

YouOll hear some people say, well, why are manufacturing jobs so special, and
this is a service economyobody believes that weOre going to duplicate all the
manufacturing jobs that exexl back in the O40s and the O50s just because the
economy has changetf.ou go into an auto plant now, itOs different then it

was. Fewer people can make more cars.

But keep in mind that when we have manufacturing in this country, what ends up
happenings that, first of all, there are a whole lot of suppliers to those
manufacturers, so that one plant may be deceptiwvdoesn't tell you all the
companies all across the country that are working on behalf of those
manufacturersThe services that arequided to those manufacturers, the
advertising that's connected to it, and the architects and the designers and the
software engineers all those things may not be counted as manufacturing, but
by us having those hubs of manufacturing, it has a ripfdetehroughout the
economy.

The PresidentOs statemeagtues muctof theprevailingsentimentelated to the
importance of manufacturing. Laterthis speech he also emphasizes the
importance opartnershipsvith universities to leveragiheir existingresearch

and developmennfrastructurdan order to facilitatennovatiors in manufacturing



This ideais aproposn New Englandwhere there is well-knownconcentration
of colleges and universities.

The Federal Advaced Manufacturing Partnershipjug one example of
myriad initiativesdeveloped in recent years with the intention of stabilizing
bolsteing the manufacturing sectdgtate and local governments across New
England have also taken on a role in developing policies aimed at increasing
marufacturing jobgthese existing policies are outlined in ChapteR&latedly,
educatiorpolicies aimed at preparing the workfotoeenterthese jobs have been
at the forefront of educatigoolicy in recent yearswith growing emphasis on
science, techrlogy, engineering and math (STEMQucation, technical skills and
public-private collaborations that prepare students for jobs directly after high
school. While many of these policies address critical isst@sdworkforce
development and employmehem hoping to explore whether they sufficiently

address theerceptionpeople havef manufacturing jobs.

Research Questions

The purpose of this research study isltiglatepublic perceptions of
manufacturingobsin New England and/hether those opions are reflected or
addressed in policies, programs and initiatives intended to bolster training and
education for manufacturing careers. The research summaritteziol 2
Manufacturing Institute study indicated tipetople generally have negative
percetions of manufacturing careers, but this thesis aims to reveal in further

detail what perceptions are in the New England region and how they break down

5



along demographic lines of age, gender, and level of education. Furthermore, the
study aims to evaluatehether current workforce development policies in New
England address the perceptions of manufacturing jobs. If so, how do they
accomplish this and is it effective? If not, how might they better align their goals

and objectives to reflect the percepti@isnanufacturing careers?

Thus, the central research queries in this study are:

What are the perceptions of manufacturing careers in New England?
What education and workforce development policies and programs related
to manufacturing currently exist ineM/ England?

How do those policies and programs match with perceptions of

manufacturing careers?

Geographically, this inquiry will focus ddew England because the regmmce

had robust manufacturing in various industries iamdaking astrongeffort to
reclaim that distinction. Additionally, Massachusetts and Rhode |steehtly
hadnew Governorsake office making this an opportune time to examine the
past, present and future of manufactupagjcy. New political leadership in

office may help spuaction or rechart a course required to promote change in the

future.

Statement of Personal Interest



When | read about the 2012 Manufacturing Institute studgsdinated
me and prompted me to further consider how public perceptions of an industry
might affectemployment in that sectarwas inspired to continue similegsearch
andsubsequently decided to develop this topic into my MasterOs thesis. | have
tailoredit specifically to Nev England since | live and work in the asaal feel
personally inested in understandiregonomicandworkforce development
policies in this regionThisthesis provides an opportunity fooncentrated
research and analysis into a timely challenge facing the stateOs legislators and

decisionmakers.

Outline and Organiation

Chapter 2 consists of the LiteratiReview, which dives deeply into the
history of industrialization and subsequent waves of deindustrialization in New
England as largscale economic shiftsccurred and legacy manufacturiiimgns
migrated to otheparts of the countrylhe literature review also consideng
impact ofhistoric policy responses to those shifts and summarizes paesent
policies intended to bolster manufacturing employm@hapter 3 details the
methodology for the studyncludinghow the survey was developed and
administered onlineChapter 4 will present the survey results. Chapter 5 will
consist of synthesis and analysidlué researchincluding implicaions the
research has for polieapakers and manufacturets Chapter 61 draw
conclusions from the studpppendices include charts of raw survey data and

results.



Chapter 2. Literature Review

This literature review broadly covers the history of early industrialization
in New England (encompassing Massachusetts, Rhode ISlandgecticut, New
Hampshire, Vermont and Maine) as well as the regionOs initial policy responses to
declining manufacturing sectors, which began as early as 1920. This background
research provides historical context that helps inform the current state of
manufacturing and manufacturinglated public policies in New England. The
literature review also traces the relevant history of economic development policies
at the federal, state and local levels. Finally, the literature review also summarizes
existing research on the public perception of manufacturing careers and major

recent policies and programs intended to promote manufacturing careers.

What patterns of industrialization and deindustrialization have occurred in
New England?

New England holds a pronent position in American industrial history.
The countryOs very first successful modern factory, a cotton mill, was established
in Pawtucket, Rhode Island in 1793 (Koistinen 2013). Twenty years later, Boston
manufacturers developed automated weaving thatidake place at the same
site where the cotton spinning occurred. Following that industrial achievement,
many efficient, higkcapacity mills were established in the region, concentrated

along the Merrimack River in Massachusetts (Koistinen 2013, 1Ex. Qg next



century, the region excelled at pioneering industrial methods, leading to a robust
manufacturing economy. In addition to cotton textiles, which became one of the
nationOs biggest industries and was based almost exclusively in New England,
numenpus other sectors flourished as well. The metalworking industry developed

in locales such as Worcester, Massachusetts, Springfield, Massachusetts,
Providence, Rhode Island and Hartford, Connecticut. Boots and shoes were also a
significant cluster sector agell, with New England factories responsible for
producing 60% of the value of the output of the entire U.S. footwear industry,

with half of the production in Massachusetts alone (Koistinen 2013, 11). During
this prosperous period, which lasted throughbet1800s, New England was a

hotbed of industrial innovation. The region boasted more patents per capita than
anywhere else in the country (Koistinen 2013, 11). In his 1952 study of New
EnglandOs economy, Harvard economist Seymour Harris wrote, Owith ah a
12,000 square miles, Southern New England alone produces $7 billion of
manufactured goods and is one of the great manufacturing OnationsO of the worldO
(Harris 1952, 7).

However, the regionOs strengths and capabilities in manufacturing and
producton would eventually be tested. As the first area of the country to
industrialize on a broad scale, New England was also one of the first regions to
experience industrial decline. This is notable because many parts of the United
States did not begin to gnale with serious deindustrialization until the 1970s.

New England experienced its first wave of serious industrial decline shortly after

World War |.



Once deindustrialization began in New England, the decline of the textile industry
was particularly drast. From 19191947 New England lost 158,000 textile jobs

(! of total 1919 employment). Meanwhile, the rest of the country gained 237,000
jobs. However, decline was not experienced evenly in all industrial sectors across
New England. Connecticut fared sigo#ntly better than Massachusetts, with
manufacturing employment actually increasing 21% in those years (compared to
Massachusetts where it declined 11%). This could be attributed to the fact that
ConnecticutOs manufacturing sectors were more diversifieéss dominated by
textiles and shoes. 62% of manufacturing activity in Connecticut produced
highervalue durable goods (compared to 40% in Massachusetts and 24% in
Rhode Island). Additionally, the stateOs geographic proximity to large markets in
the middle-Atlantic (including New YorkCity) protected it from early
deindustrialization (Harris 1952, 17). However, in time even ConnecticutOs
resiliency was thwarted; the stateOs manufacturing economy eventually fell victim

to industrial decline as well.

What caused New EnglandOs deindustrialization?

New EnglandOs early wave of deindustrialization could be attributed to
various causes. Cotton textile production was particularly susceptible to relocation
because it utilized very simple technology, neededivels unskilled labor and
required little capitainvestmenbverall to set up a production facility. As a
result, a cotton factory could easily be established in a less developed, less

expensive region of the United States like the South (Koistinen 2@8).3The
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Southern economy was the greatest beneficiary of New EnglandOs early industrial
decline and held numerous competitive advantages over New England. Labor
arbitrage was a driving factor in the redistribution of mills and factories from New
Englandto the South. The lower cost of labor was the most significant factor
differentiating the two region#s agriculture declined in the South, many

Southern workers found themselves unemployed and were subsequently willing
to work for much lower pay than wars in the north. Furthermore, unions in the
region were also very weak, so the workforce commanded wages typically one
third to onehalf of what New England workers were paid (Koistinen 2013; Harris
1952). Additional factors such as lower distributiostsalue to the proximity to
Southern cotton fields, lower taxes, lower construction costs to build factories and
lower energy prices all made the region very appealing for industrialists
(Koistinen 2013; Harris 1952). These economic-oégiroduction deteminants

were all substantial factors that drove industrial investment into the South (Harris
1952).

In A Common Thread: Labor, Politics and Capital Mobility in the
Massachusetts Textile Industry 188834 author Beth Anne English provides a
detailed lod into the forces that motivated New England mill owners to relocate
to the South as well as the actual relocation process. Many owners employed a
gradual relocation strategy, where they first opened southern branch subsidiaries
in addition to their primarplants in New England. Over time, as the southern
plants became more productive and profitable, the benefits to full relocation

became clearer and the New England plants were shuttered. The Dwight
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Manufacturing Company followed this process in a grath@le from Chicopee,
Massachusetts to Alabama City, Alabama between 1894 and 1927 (English 2003,
15). English studied historical records and corporate documents from the Dwight
Manufacturing Company in order to fully understand what provoked the company
to move from New England to the South. Her case study revealed there were
additional intangible factors motivating plant owners to move in addition to the
more tangible and quantifiable casftproduction factors such as wages, taxes

and construction costsoFexample, Southern politicians actively recruited New
England cotton mills to their municipalities, employing various regional

promotion strategies and fostering a perception among mill owners that the South
was OfriendlyO to industrial investment wtikeNorth, with itOs labor regulations
and taxes was OhostileO to it. This Osouthern industrial booster rhetoricO emerged
as a predominant view among plant operators in this time period and also helped

facilitate the relocation of New England factorieshite South (English 2003, 12).

What was the effect on workers, unions and towns?

As industrial employment steeply declined across New England, many
cities and towns were left ravaged by the economic loss. Deindustrialization had
broad negative impacts aities and towns. The loss of jobs and factories left
barren manufacturing facilities across the physical landscape, diminished
municipal finances, and impacted the mental and physical health of workers in
these locales. Towns that experienced signifidemtdustrialization had higher

crime and higher incidences of mental illness and suicide (Koistinen 2013, 20).

12



The psychological ramifications and financial impact on workers who were not
able to transition their skills to other sectors could linger émades.
Additionally, real estate values plummeted in cities where industry declined,
shrinking the tax base and decreasing the property tax revenues for the
municipality. Increased foreclosures and deteriorated vacant properties also
prevailed in these ties and towns, along with a general sense of malaise among
inhabitants (Koistinen 2013, 20).

When a factory closes, the loss of jobs often extends far beyond just the
shuttered plant. Ifhe Deindustrialization of AmericBarry Bluestone and
Bennett Harnison describe the closing of a cutlery manufacturing plant in New
Jersey in 1978. An economic impact assessment conducted after the closing
indicated that the closure resulted in a direct loss of 760 manufacturing jobs and
an additional 468 jobs in thers&e sector (such as banks, restaurants, pubs and
other businesses that would normally serve employed workers) (Bluestone 1982,
68). This study helps illustrate the multiplicative effect that industrial jobs have
on the larger economy and how broadly lties of those jobs may be felt across
other sectordue to these ripple effectssagle plant closure could transform a
oncebustling city into a desolate and bleak environment.

This situation was even captured in a contemporary work of Pulitzer Prize
winning fiction published in 200Empire Fallsis set in a fictional town of the
same name, situated along a river in central Maine. Decades ago, it was a
guintessential New England factory town that prospered due to a large textile and

clothing factory avned by the Whiting Family. In time, the mill and factories
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were Osold to multinational corporations so they could be pillaged and then
closedO (Russo 2001, 23). Today, the town is now a relic of industrial New
England. The closing of the factory precigeth a decline in the entire town that
prevails today, where job opportunities are limited tnadtownOs inhabitants are

perpetually dispirited.

How did early industrial decline influence public perceptions of
manufacturing in New England?

Much of the higorical primary research on perceptions of manufacturing
from this time come in the form of journalistic investigations conducted for
newspapers and magazines. The condition of New EnglandOs economy actually
received national attention as early as the $4R0istinen 2005). In 1931, Louis
Adamic wrote an expose in HarperOs Magazine describing conditions in declining
mill towns throughout New England. He found dejected workers who were
anxious about their future work prospects from Rhode Island to New Hamps
and numerous places in between. There was considerable disdain for plant owners
in mill towns, who were viewed as selfish and exploitative. In Haverhill,
Massachusetts, a town that had once prospered by specializing in the production
of shoes, residés viewed the shoe industry as Oan evil we can not get along
without,O reflecting both a critical need and a degree of hostility toward factory
work (Adamic 1931, 758).

While there is no historical survey conducted on public opinions of

manufacturing caexs in New England, one can surmise that the drastic upending
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of industries in the region had a marked impact on inhabitantsO perceptions of
manufacturing work. The instability foisted upon them by factory relocations and
the prospect of being without woand income for months on end would certainly
weigh heavily on those who were surrounded by it for years without reprieve.
Furthermore, in a region so densely concentrated with and heavily dependent on
manufacturing firms, there was a dearth of alternameloyment options. Other
sectors were not heavily developed at the time nor were they accessible to the
many workers who lacked a secondary education. The quote above from a
Haverhill resident embodies this sense of resigned acceptance that manufacturing
work was viewed as their only viable option. Watching employment opportunities
in this sector dry up could wreak havoc on the workersO collective psyche.
While the New England workersO perceptions of manufacturing were not
widely studied at the time, tmeanufacturersO views of New England were. The
Federal Reserve Bank of Boston issued a survey to executives and business
owners nationwide after World War Il to learn about perceptions of New
EnglandOs economy. The results of the survey were alarmingegitreds
boosters and others who were committed to improving the industrial climate.
Many business owners perceived of New England as being Oin decline, that its
business managers were wedded teabtate practices, that its workers were
intractable andverpaid and that many public officials in the region harbored
anti-business attitudesO (Koistinen 2005, 8). These notions largely reflected the
views propagated through media reports about the region. While many cities and

towns were indeed experiencidgastic economic decline, many regional backers
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believed the media reports were overblown. They were concerned that the media
reports would reinforce negative perceptions and make it even harder to attract

out-of-state investment the region so desperateded (Koistinen 2005).

How did New England leaders address deindustrialization?

After decades of industrial prosperity in New England, the poor condition
of deindustrialized cities and towns was alarming. The regionOs economic woes
and the negative peptions surrounding it served as impetus for policymakers,
business leaders and workers to begin devising ways to bolster the regionOs
industrial economy. These early policy experimentations are important to study,
as many present day industrial retentiaticies still bear a fundamental
resemblance to them. There were three principal policy responses to
deindustrialization put forth in this time period: retrenchment, federal assistance
and economic development (Koistinen 2013). Each possessed its owmitagesa
and disadvantages and had varying levels of success in stemming early industrial
decline in New England.

Retrenchment was the practice of Ocutting social legislation and taxesO and
was heavily favored by manufacturers who viewed these regulasansentral
obstacle inhibiting their profitability and growth (Koistinen 2013, 30). The
Massachusetts state legislature had been particularly active in enacting labor
regulations as the regionOs industrial sectors developed. State laws regulating
working hours, child labor and safety conditions were all enacted in this time; by

the start of the 20th Century, Massachusetts had the Omost rigorous and detailed
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system of industrial legislation and enforcement of any state in the nationO
(English 2003, 43). Riae Island and Connecticut also enacted comprehensive
legislation during this era, though Rhode Island was somewhat slower to action
and less inclined to establish regulation than Massachusetts and Connecticut. In
Rhode Island, the employment of childrenamtile mills was particularly

widespread and accepted throughout the nineteenth century; in 1830, it was
estimated that 40% of the manufacturing workforce in Rhode Island was between
the ages of six and seventeen (Towles 1908, 11). The state did natigass

banning the employment of children under fourteen until 1903, long after
Massachusetts and Connecticut had done so (Towles 1908, 50).

In time, all three states enacted comprehensive labor regulations that many
manufacturers viewed as burdensome garead to the unregulated Southern labor
market (Harris 1952). Retrenchment was sought in an effort to curb regulation
and ameliorate the financial onus on manufacturers that resulted from labor
regulation and state taxation. Many manufacturers believéNdva England
policy-makers would feel threatened by the rise of the industrial South and
therefore more likely to make ptmusiness concessions. However, in reality,
retrenchment efforts were generally unsuccessful, particularly those aimed at
reducing soial regulations on labor (Koistinen 2013, 4). H&wdght labor
protections were actually increased in the 1920s and 1930s, despite widespread
plant closures at the time. This reflects the staunchiatror political climate in
New England. Additionallyresearch showed that industrialistsO campaigns to

reduce limitations placed on workersO hours in Massachusetts (such as the ten
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hour workday maximum) may have been misguided anyway. OClose analysis of
factory operating rates shows that in the depresseklahconditions of the time
the regulation had little impact on the stateOs cotton makersO (Koistinen 2013, 27).
Retrenchment efforts to reduce taxes on industrial businesses were somewhat
more successful after World War I. OThe political context macohment on
business taxes much easier to achieve than cutbacks in social legislationO
(Koistinen 2013, 54). At the city level, many municipalities drastically reduced
their property tax assessments on textile plants in the late 1920s. Additionally, at
the state level in Massachusetts, the state set forth a law exempting manufacturing
machinery from property taxes (Koistinen 2013, 54). Later in the 1950s, state
requirements on unemployment insurance were greatly reduced to appease
business owners. Howevéhese reforms Ohad no real lasting impact on the
competitiveness of Massachusetts industryO (Koistinen 20139291

Another tactic aimed at shoring up the regional industrial economy in the
early 1900s was a call for federal assistance. One examigldestl assistance
was the proposal of national policies that would regulate labor standards across all
states, thus equalizing the cost of labor between the North and the South. These
policies were generally supported by unions and their liberal alilesdre
staunchly opposed by business and conservative voices. Like retrenchment
efforts, calls for federal assistance to address regional cost disparities were not
very successful (Koistinen 2013). Gaining political support for such an endeavor
solely toprovide economic assistance to one distressed region of the country

proved challenging at the time. However, as the entire country experienced
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widespread economic decline during the Great Depression, which began in 1929,
these measures gained additionglpsart under the leadership of President

Franklin Delano Roosevelt and other Orefarided Democratic legislatorsO on

the national stage (Koistinen 2013, 57). Many New Deal policies did in fact help
establish greater parity between the labor climate itNtréh and South. The

New Deal agenda sought to modernize the southern economy, develop its
infrastructure and exert Oupward pressure on wagesO under the premise that low
wages Operpetuated poverty, undermined living standards and health, and
discouraged evelopmentO (Wright 2010, 70).

Requests for different types of federal assistance continued to evolve in
subsequent decades; in the 1970s there was a renewed call for federal trade
protections that would make it more difficult for lex@st overseas prodeis to
export manufactured goods to the United States. New England Governors acted in
a coordinated effort through the Conference of New England Governors. They
pushed for quotas on textile imports from Japan as well as a commitment not to
cut tariffs on toth. While they were successful in meeting these objectives, in
practice they did little overall to help stabilize the downtrodden New England
textile industry, which had been declining for almost fifty years at this point. The
failure of both retrenchmemfforts and federal assistance to impact the regional
economy Oserved to demonstrate how little officials could do for these locations
given existing policy toolsO (Koistinen 2013, 194). Studying this slate of
ineffective policy responses to industriglatine makes it evident that a more

inventive and vigorous approach was needed to improve the regionOs economy.
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Fortunately, that would come in the form of comprehensive economic
development and workforce development initiatives.

The most successful coenteffort to the decline of New EnglandOs
industrial sectors was a series of economic development initiatives. Economic
development is broadly defined as a positive Ochange in employment and/or per
capita income that is sedustainedO (Mathur 1999, 20Bhese policies sought to
regenerate New EnglandOs industrial economy by strengthening remaining sectors
and fostering new ones in order to compensate for the declining industries
(Koistinen 2013, 3). New England companies in the service sector, suctkas ban
utilities and railroads all widely supported economic development since Othe
prospects of these companies depended on the overall level of economic activity
in New EnglandO (Koistinen 2013, 115). Economic development initiatives would
strategically foas on promoting the regionOs strengths and capabilities that a
Odeveloped region does possess, such as experienced management, skilled labor,
numerous research facilities, and abundant financial resoufieisiinen 2013,

5). These promotion efforts wecarried out by not only state and local
governments, but also private groups of business leaders (such as the New
England Council, an influential business association which still exists today). In
fact the public sectorOs capacity to lead economic devemfunctions was

fairly limited until after World War Il and the New Deal era, allowing the private
sector to play an outsized role in developing early practices to help curb regional
deindustrialization (Koistinen 2013, 5). This was in accordance hatiloverall

political climate; private associations and large businesses preponderated at the
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time and were entrusted over the public sector to improve the regional economy
(Koistinen 2013, 21219).

Numerous economic development initiatives were speaeldeiachis
period with considerable success, helping to offset some of the losses sustained by
the decline of textiles, shoes and other less advanced industries in New England.
Improving access to capital for new firms in the region was one of the most
suaessful initiatives pioneered in this time. The New England Council set up a
venture capital organization that would encourage banks to lend to emerging
industrial businesses on favorable terms. This practice helped promote a fledgling
electronics sectottarting in 1940 in Massachusetts (concentrated in the suburbs
of Boston). Many of these companies grew rapidly and led to the Bastan
becoming Othe best known locus of technologically advanced industry in the
worldO prior to the development of Silicgalley in California (Koistinen 2013,
160-161). This is an exceptional example of how economic development efforts
effectively achieved regional industrial growth by supporting and developing a
newer, cuttingedge manufacturing sector. That said, the elaats sector near
Boston also eventually declined starting in the 1980s as a result of competition
from abroad and rapid technological shifts that the early electronics companies
were ill-prepared to keep pace with (Saxenian 1996, 88; Koistinen 2013, 206)

Though private industry took the lead on early economic development
initiatives, the statesO roles evolved and advanced over time. In Massachusetts, the
state founded an Industrial Commission in 1929. It studied the stateOs economy,

industrial developmd efforts in other states and mounted a publicity effort to
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counter the notion that Massachusetts industries were failing and tout the stateOs
competitive advantages. OTo attract outside investment, the Commission
distributed promotional material, maimaid information on the industrial
possibilities in each municipality, and on at least one occasion-diatd
manufacturers in other states about the advantages of transplanting to
MassachusettsO (Koistinen 2013, 134). After World War Il there was an
Ontensification of growtipromotion efforts led by state governmentO which
entailed setting up a State Department of Commerce, which was more robust and
had greater capacities than the Massachusetts Industrial Commission that was
founded earlier (Koistiner},99-200). As the twentieth century progressed, state

led economic development efforts became even more focused, innovative and
effective beginning in 1970s. OWhile the commonwealthOs public efforts in this
domain had begun decades earlier, state leadaugltt noteworthy energy and
imagination to the growtpromoting task beginning in the mi®70s. So diverse

and significant were its efforts in the field that one set of scholars termed
Massachusetts Oa national leader in creating new roles for stanQarp

economic development policyO (Koistinen 2013-212). Some of the practices

put forth in this time included expanded lending and financing vehicles for upstart
firms, greater efforts to attract foreign direct investment in Massachusetts, and a
mgor effort to fund and facilitate research partnerships between businesses and
universities to develop new advanced products and technologies that could be

manufactured in Massachusetts (Koistinen 2013;213).
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Did these policies successfully curb deingtrialization?

Despite formidable efforts to stabilize New England®s manufacturing
sectors via economic development, industrial decline continued in cycles
throughout the twentieth century. Though there were notable periods of growth in
New England thatould be attributed to large defense contracts local firms
received at the start of the Cold War and the rapid growth of the aforementioned
electronics industry in the 1950s, manufacturing employment overall continued to
sink in the latter half of the twéath century. (Koistinen 2013; Bluestone 1982).
Furthermore, at this stage, industrial decline was no longer isolated to New
England; it gripped the United States more broadly due to widespread
international trade liberalization and heightened competitan overseas
(Bluestone 1982). Nationwide employment in manufacturing dropped 14% from
19771986 (Koistinen 2013, 222). Once deindustrialization became a more
widespread phenomenon, it garnered further attention from political leaders on
the national sige. Many of the policy responses first formulated in New England
earlier in the century were expanded and applied nationally, including calls for
retrenchment, federal assistance and economic development (Koistinen 2013).
Economic development policies foer matured starting in the late 1980s onward
and moved toward a contemporary paradigm that merges-basted demand
side economic development efforts (i.e. attempts to attract industrial employers)
with simultaneousupply-side efforts to develop the wdorce (HarperAnderson
2008). Studying this evolution more closely aids in understanding présgnt

efforts to improve the perception of manufacturing careers.
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When did sectorbased, demaneside economic development policies begin to
connect more fludly to workforce development?

New EnglandOs early policy responses and initiatives designed to combat
deindustrialization highlight some of the strategies that the region employed in
order to make itself more appealing to manufacturers. This is uselatin t
helps frame the context through which states work on business attraction
strategies, which was often geared toward gelmotion and touting competitive
advantages over other states, regions or countries where those firms might
otherwise locate. Heever, this thesis study and survey is centrally focused on
New England workersO perspectives of manufacturing careers, not manufacturersO
or policy-makersO perspectives of the New England industrial climate. They are
critically related, because businegsdtion decisions create employment
opportunities for residents, and any sound business attraction strategy must assure
prospective employers that the region has a labor supply that iskotgl and
willing to fill those jobs. Recognition of this faanhang policymakers has served
to strengthen the link between economic development and workforce
development in recent decades.

Over time, economic development policies have become more aligned
with workforce development policies, which focus on develogegworkforce
to take industrial jobs. OThe call for greater connection between workforce
development and economic development includes both economic and social

justifications. Most fundamental from an economic standpoint is the equilibrium
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logic of a maket economy where efficiency is achieved when the labor supply
produced by workforce development meets the labor demand created via
economic development. From a macroeconomic standpoint, recent globalization
trends have heightened the importance of a-figgdity workforce with needed

skills in creating regional economic competitiveness, implying that those engaged
in economic development now have a greater incentive to pay attention to the
development of their regionOs workforceO (Hakpderson 2008, 12LClark and
Gaile 1998).

Though the Massachusetts example exhibited the strong role the private
sector once played in economic development efforts, the federal and state
governments are the now the primary agent of economic and workforce
reinvention. Begining in the 1970s, state and local governments took on a bigger
role in workforce development programs (due to the 1973 Comprehensive
Employment and Training Act, 1982 Job Training Partnership Act and 1998
Workforce Investment Act). These federal progravese all established to
provide funds to states for training and education programs for youth, adults and
dislocated workers (Schrock 2013, 164). Today, programs funded through the
Workforce Investment Act Oare now required to focus training dollars on
occupations that are in demand in each local area, creating a direct link between
the jobs being created and the skills workforce for which agencies are training
clientsO (Harpetnderson 2008, 121). This quote further explicates the
increasing connection tveeen economic development and workforce

development.
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In recent years, industrial workforce development has become transfixed
by the notion of a pervasive skills gap in manufacturing. The Oskills gapO is the
disparity between the skills employers need tedskills held by the workforce
in a particular area. This mismatch is purported to be a major inhibitor of
manufacturing employment (The Manufacturing Institute 2015). However, the
issue of a skills gap is somewhat polemical. Numerous academics aodhésten
contend that the skills gap is inflated (Giloth 1998). Still, industry and
governmental research studies of manufacturersO needs have acknowledged a
perceived misalignment in skills manufacturing employees need to fill open
positions compared to ttkills possessed by the typical jebeker. In 2005, one
workforce development organization in Chicago, the Chicago Workforce Board
(CWB), convened summits in various sectors including manufacturing and a
common theme emerged: a Opersistent shortagesiiskdled workers led local
officials to look for new ways to augment and align existing workforce training
resources with employer demandO (Schrock 2013, 167). More recently, The
Manufacturing InstituteOs 2015 survey of manufacturers indicated thaf 84% o
executives believe there is a skills shortage in the United States (The
Manufacturing Institute 2015). Recent trends in workforce development in New
England (and nationwide) have supported this theme by studying the skills gap
and devising strategies ewercome it. This often comes in the form of efforts
directed at modifying educational systems and supporting curricula in both
secondary schools and higher education that provide students with the opportunity

to learn vocational skills that would be higtduited to manufacturing careers
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(Giloth 1998). For older workers outside of the educational system, the system
focuses on réraining options to support the development of skills needed in the
advanced industrial sectors that now dominate New Englarat@satturing
activities. A full listing of current programs and initiatives in New England is

included at the end of the chapter.

How has the perception of manufacturing careers emerged as a policy issue
recently?

The journalistic explorations of declimg New England factory towns in
the early twentieth century shed light on both workersO negative perceptions of
factory work as well as business ownersO negative perception of the New England
business climate. These pieces are relevant but generallyromlgex anecdotal
evidence as to how people felt about manufacturing at the time. The absence of
largescale surveys or idepth interviews with residents in those New England
towns leaves many unanswered questions about historical perceptions of
manufactuing. Having this data would serve as a useful benchmark in order to
look back and see how those perceptions have or have not shifted over time.
Fortunately, in a more current context, the public perception of manufacturing
jobs has become far more widegsearched and discussed. Several recent studies
of the manufacturing sector have elucidated disinterest and negative public
perceptions related to manufacturing careers.

As noted earlier e Manufacturing Institute, a ngumofit industry

association adhcating for American manufactureconducted a largecale
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national survey in 2011 in order to gauge public perceptions of manufacturing. It
found that 86% of respondents believe that manufacturing is very important to our
national prosperity. However, yn59% of respondents agreed with the statement,
OManufacturing jobs are interesting and rewarding.O Furthermore, only 33%
agreed that they would encourage their children to pursue manufacturing careers
(Giffi and DeRocco 2012 The disparity in these respses suggests a potential
disconnect between the value Americans place on manufacturing careers and the
interest they actually have in pursuing them or encouraging their children to
pursue them.

Additional contemporary research on the public opiniomsafiufacturing
aligns with The Manufacturing Institu@s 2018tudy. A report on a survey of
Connecticut Manufacturing Workforce Needs conducted in 2014 cited both the
perception issue and the skills gap, noting, Orelatively few young people are
interestedn pursuing careers in manufacturing, and those who do frequently fall
short in either (or both) the technical and basic skills necessary to succeedO
(Survey of Connecticut... 2014). That same study of manufacturers further stated
that Omany employers ackviedged that companies like theirs fail to adequately
explain and market manufacturing career opportunities to young people and their
parents. Several of them also contended that launching an aggressive
marketing/branding effort is the most valuable tble state can playO (Survey of
ConnecticutE 2014). This study of Connecticut manufacturers typifies the desire
of manufacturers to receive assistance from state partners when it comes to

promoting manufacturing careers. Furthermore, a 2012 study of the
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Massachusetts manufacturing economy also surveyed manufacturers and found
that Owe need to do more to promote manufacturing in the Commonwealth, and
we need to get more young people interested in entering the indBitrg€igne

et al2012, 110). New Englarstates have generally answered this call with a full
slate of inventive new programs designed to improve perceptions and spur interest
in manufacturing. These programs and initiatives are summarized in a chart at the

end of the chapter.

What is the ecormmic importance of having an active manufacturing sector?

Researching the history of policies intended to promote manufacturing in
New England is only useful if it is cleamythe region sought to protect and grow
its manufacturing sector. There are intfenultitudes of compelling reasons to
support manufacturing. OAny region would want an economy of firms that are
very good at producing the highestlue goods and services. These firms pay
high wages and contribute to a rising standard of living fodeess of their
regionsO (Giloth 1998, 90). In Massachusetts, the average annual salary in
manufacturing in 2010 was over $75,000, reflecting high levels of education,
skills and productivity Bluestone et @2012). Additionally, manufacturing jobs
have adrge additive effect on the economy; a recent study from The
Manufacturing Institute showed that manufacturing has a stronger multiplier
effect than any other sector. The multiplier effect measures Obackward linkages,O
or the extended growth sustained they industries through backward

connections in the supply chain to other firms that support manufacturing (for
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example, the labor and goods required to make a component that goes into a
manufactured product). The larger an industry’s multiplier effect, the broader
impact its success (or failure) has on the larger economy; this principle was
mentioned prior in Bluestone and Harrison’s study of the impact that a factory
closure had on service-sector jobs outside the factory as well as President Barack
Obama’s 2014 State of the Union address (as referenced in Chapter 1). As of
April 2014, Manufacturing’s multiplier was $1.33 for every one dollar of output
of manufactured goods, compared to $1.11 for the next highest sector (agriculture,
forestry, fishing and hunting) (The Manufacturing Institute; U.S. Bureau of
Economic Analysis 2014).

The benefits of manufacturing noted above make a strong argument for
regions to promote manufacturing jobs. Furthermore, states wishing to draw in
manufacturing often attempt to attract not just one company or plant but an
assortment of related firms in a particular sector. This is known as a cluster,
defined as a “geographically-bounded concentration of similar, relate and
complementary businesses, with active channels for business transactions,
communications and dialogue, that share specialized infrastructure, labor markets,
and services, and are faced with similar opportunities and threats” (Giloth 1998,
96). The tendency to cluster is a “critical source of economic advantage. Dense
concentrations can reduce the costs of transactions, stimulate supportive services
on an economical basis, and enhance the market visibility of all firms in the
region” (Giloth 1998, 96; Porter 1990). The textile firms concentrated

geographically around the Merrimack River in New England one hundred years
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ago exemplified this phenomendoday firms still derive benefits from €o

locating in a common region.

What is the current manufacturing climate in New England?

While understanding the history wfanufacturing in New England is

certainly important, this thesis is ultimately focused on perceptions of

manufacturing today, making it important to atlscribethe currenstate of

manufacturingn the region. tlis alsousefulto rememberthatNew Enghandis not

one monolithic entity. Though the six states share common elements of history,

culture and politics, each state, and evee<#nd areas within the statddfer

from each other inariousways. An exhaustive survey of preseialy

manufactumgin each singular area is not possible in this study; however, this

section aims to providan overview of manufacturing employmestatistican

each stateThe chartdelowoutline currentfigures and trends in manufacturing

across the regiohese fgures araliscussed in more detail in Chapter 6 under

data synthesis and analysis.

Table 1: Manufacturing Employment by State (as of April 2015)
Total employed in Total employees
. .| on nonfarm % employedn
manufacturing (in . )
payrolls (in manufacturing
thousands)*
thousands)
Connecticut 160.9 1685.4 9.5%
Maine 49.6 608.4 8.2%
Massachusetts| 249.3 3470.4 7.2%
New
. 66.9 652.3 10.3%
Hampshire
Rhode Island | 41.6 481.3 8.6%
Vermont 31.3 315.0 9.9%
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Source: Bureau of Labor Statistics, D-1 Monthly Tables. April 2015.
N.B. Employment totals are seasonally adjusted.'

The table above shows that manufacturing employment in New England states
ranges from 7.2% in Massachusetts to 10.3% in New Hampshire. In the United
States as a whole, manufacturing represents 8.2% of nonfarm employment (as of
April 2015) (Bureau of Labor Statistics 2015). The average manufacturing
employment across all six New England states is 8.95%. This is only slightly
higher than the national share of manufacturing employment, indicating that
today, manufacturing is a relatively average economic output in the region
compared to other parts of the country. The Midwest and South now possess far
larger shares of national manufacturing employment (Scott 2015). New England
no longer holds the same dominance it historically had in manufacturing in the

early twentieth century.

What are current education and workforce development policies related to

manufacturing in New England? How do these policies address perceptions?
A wide variety of programs, policies and initiatives currently exist across

New England that are intended to support the manufacturing industry. These run

the gamut from state-issued industrial revenue bonds to finance physical

' Additionally, it should be noted that the total employed in manufacturing does
not only include those who work in production of manufactured goods but also
support staff and others in administrative roles (i.e. sales and marketing staff for a
manufacturing firm).
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manufacturing plants to targeted educational programs aimed at boosting public
perceptions of manufacturing careers. For the purpose of this study, the latter
types of programs are most relevant and have been researched and summarized
here. Various entities have led the development and implementation of these
policies, including state governments, non-profit advocacy organizations and
universities, or combined partnerships of those groups that have joined together to
share resources and efforts.

When the 2011 Manufacturing Institute study was published it elucidated
low public opinions of manufacturing nationwide; this also effectively catalyzed
support and spurred the development of several initiatives aimed at improving the
image of manufacturing careers. The Manufacturing Institute has taken on a
primary role in developing policies and programs to this end. Their two hallmark
activities in this area are called “Dream It. Do It” and “Manufacturing Day,” each

of which is summarized below.

33



Figure 1: Sample messaging developed by The Manufacturing Institute for the
Dream It. Do It. program

B A |
' ]y
The higkest Satary and
“benefits of any industry
hin America belong to

manufacturers;.

Source: http://lwww.themanufacturinginstitute.org/Image/DréaBo-1t/Dream
It-Do-It.aspx

Dream It Do It. (DIDI)

Dream It. Do It. was founded by the Manufacturing Institute in 2005 as an
advocacy and recruitment program to heghorr interest in manufacturiragnong
young peopldy reforming negative perceptions of manufacturing caréées
program shares resources, best practices and strategies fanrestamong a
network of individual staterganizationghat carry out thevork on a more
localizedlevel. DIDI provides those members with access to industry expert
guidance via training and webinapspfessionally designemarketing materials,
technical assistance for program development and marketing support to help
promote heir DIDI activities ( ODream It. Do [t0he target audience of these
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efforts is not just youth but also parents and educateitecting the important
role parents and teachers may have in career decisions

Fourstates in New England have Dream It. IDPometwork member
organizationgConnecticut, Rhode Island, Maine and Vermofitje Connecticut
chapter, which is run by the Connecticut Cefide Advanced Technology, Inc. (a
non-profit economic development organizatiopwps recently recognized for
developing an innovativerogramcalled the Young Manufacturers Academy
(YMA) under its DIDI bannerThe YMA was developed after the state noticed a
sharp decrease in students apmyto technical high schools, whestidents
acquire the skills needed foranufacturing careers. TV@MA program was
designed to appeal to middle school students, and exposes thandsoih
manufacturing projects araisite visits to manufacturing firm# is intended to
spur interest in manufacturing careers and boostlarent in technical high
schools After launching, he Connecticut prograsuccessfullyachieved a 26%
increase in enrollmem manufacturing programs at stéigh schools and has
been granted funding to help expand the model nationally to other Dream It.

It. organizations (OYoung Manufacturers AcademyO).

Manufacturing Day

While the Dream It. Do It. program was developed over ten years ago,
another initiative called OManufacturing DayO was born more directiythe
resultsof the 2011 surveyManufaduring Day,held on tle first Friday of each

October, is an Ooccasion during which manufacturers open their doors to
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showcase the potential of modern manufacturing and foster interest in
manufacturing careersONlanufacturing DayOManufacturing Day i®rganized

by the Manufacturing Institute along with severalspmnsors who helprogram
andpromote events surrounding the dalie Manufacturing Institute provides
extensive guidance to firms on planning and marketing a successful
Manufacturing Day evenitt also includes a comprehensive directory of events on
the website MFGDAY.com. In 2014, over 1,600 Manufacturing Day events took
place nationwid€including all six New England statesndattracting over

100,000 visitorsiationally(OManufacturing DayO)

Additional Programs

Aside from Manufacturing Day and Dream It. Dodther organizations
and events throughout New Englamdrk toward promoting manufacturing
careers as well. One notable example of such wa@kN4P It Up!, an initiative
created in Missachusetts by MaBgvelopmentthe stateeconomic development
agency OAMP It Up!O is an umbretite for a diverse series of activities
designedo help publicize manufacturing in Massachusétisluding promoting
the entire month of October as OMfacturing MonthO as well psoviding
grants tdocal organizationshat provide technical skills and trainit@AMP It
Up!O)

In summary, there are existing programs in all six states that were
designed to promote manufacturibgit questions remain regding wheter or

not they are effectivdn order to track their achievements, these programs cite
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benchmarksargelyrelated to how many eventhey are holding artitbw many
people are attending themvhich may serve as a proxy to understanding whether
they are actually shifting public perceptions on manufacturldgwever, a

regular survey of palic opinions of manufacturingould certainly provide a

morereliable way of benchmarking and tracking success.

Table 2: SampleListing of Manufacturing Programsand Initiativesin New
England

State Program Leading Organization

Connecticut Dream It. Do It.| Connecticut Center for Advanced
Technology, Inc.

Maine Dream It. Do It.| Maine Manufacturing

Massachusetts AMP It Up! MassDevelopment

New Manufacturing | New Hampshire Manufacturing

Hampshire Week Extension Partnership

Rhode Island | Dream It. Do It.| Rhode Island Manufacturers
Association

Vermont Dream It. Do It.| Associated Industries of Vermont

Note: This is merely a sample of some notable progransndt exhaustive or
comprehensive.
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Chapter 3. Methodology

It became clear early in the development of this research study that a
survey would allow me to collect valuable primary data on New EnglandersO
opinions of manufacturing. Since my research inliteeature review confirmed
that there were no existing studies on contemporary perceptions of manufacturing
specific toNew England, a survey fills this gay supplying primary datal his
chapter outlines in detail the methodology behind the developphémd survey

and the process through which it was administered.

Survey Design

Since | endeavored to survey people all across New England, | realized
early on that conducting a paper ofpi@rson survey would not be feasible in such
a large geographiaea; this led me to developing an online survey tool, allowing
me to capitalize on the power of the internet for this research. Before launching
the survey, | spent considerable time reseagcsurvey methodology,
formulating the questions, piloting anefining the tool. An overview of that
processs provided below

From the start, developed the survey with the intention of maximizing
the participation rate as much as possitégring in mind thagdventhe best
designed survey is ineffective if pee@re not willing to answer it. Research has

shown that the expected length of an online survey correlates negatively to the
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participation rate (Galesic and Bosnjak 2009). Furthermore, questions placed
toward the end of a long survey receive less attetitim those at the beginning.
Thus, when developing the survey instrument | focused on keeping it short and
succinct and made sure every question would add value to the data yielded. My
goal was for the survey take no more than three minutes for the averag
respondent. | tested the length of time it took respondents to answer the survey in
a pilot phase and then advertised to potential participants that the survey took only
one to three minutes to complete in order to boost participation rates.

The surveyintentionally repeats several questions from the 2011 survey of
national opinions on manufacturing careers. Doing so provides the opportunity to
directly compare responses and data in order to see how the opinions of survey
respondents in New England compé#o those from the national survey. If the
survey is repeated again at a future time, mirroring previously used questions
allows the researcher to see whether opinions have shifted over time. For this
reason, the practice of repeating existing questiosarvey research is a well
supported practice (Sudman and Bradburn 1982). In addition to questions
repeated in from The Manufacturing InstituteOs 2011 survey, other questions were
modified or newly developed in order to expand the scope of the results.

Incentives are an important tool for increasing survey response rates. This
survey was administerexhline through a sitthat made it easy to providesmall
monetary payment to each respondent. The platform also requires unique user IDs
and payment infianation for each completed task, eliminating the risk of one

person filling out the survey multiple times for financial gain.

39



Distribution Strategy

The survey was distributed via an online platform called Amazon
Mechanical Turk (MTurk). MTurk is a tweided network where requesterspo
short webbased tasks (knowas HITs, an acronym for OHuman Intelligence
TasksO) and workers (known as Turkers) complete the HITs for a fee. People all
across the world have registered as Turkers and regularly compkestimple
tasks. MTurk is widely used for public opinion surveys and academic research; in
fact over 50% of tasks posted on the platform are surveys, polls or questionnaires
(Ross et al 2010). The advantage of posting this survey on MTurk is that the
survey could be distributed to a large, heterogenous population in a very short
period of time. Had | recruited respondents through personal networks, the data
collection could take months to gather and respondents would almost certainly
skew toward a specifidemographic. The MTurk platform also provides an
advantage in that | was able to impose a simplepadification step where the
system checked whether the Turker resided in the New England study area (based
on the address they originally registered wWitbchanical Turk). The HIT would
only appear in the queue of Turkers who resided in the study area. Additionally,
using MTurk made it very easy to entice participants to take the survey using a
small token payment. Amazon handles all the administrator& related to
collecting tax information for subjects. They ®m makes it simple for
requestes to place funds in their account and MTurk will automatically disburse

payments to participantsO accounts upon completion of the task.
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Though recruiting surveparticipants from an anonymous online platform
for academic research might sound unorthodox, the Turker population has been
studied in detail and is representative of the general populé@ohrmester et al
2011; Paolacci et al 2010). These studies kalidated the use of Mturk as a
reliable method to conduct public opinion research. Given the lower cost and
shorter timeframe MTurk offers compared to other forms of traditional surveying
such as phone polling or-person survey administration, it is avgerful tool for

collecting public opinion data.

Survey Tool

| built out the actual survey using Qualtrics, an online survey design
platform. Qualtricss a useifriendly survey development totiat allows custom
questionformatting to suit the researaiids needk.integrates seamlessly with
Mechanical Turk angrovides detailed analysis of results in an easily
comprehensible format, helping to facilitate insights at the conclusion of the

study.

Below is a copy of the survey along widbmments oitherationale for the

inclusion of each question.
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Survey Title: What is your opinion of manufacturing careers?
What is this survey?

Thank you for participating in this brief study. This survey is part of an academic
research project on the public percepthn of manufacturing careers. All data
collected in this study are for research purposes only. You will be asked about you
opinion of manufacturing careers as well as basic demographic characteristics (ag
gender, ZIP code, and level of education). Youranticipation is voluntary and you
may discontinue participation at any time by closing the browser window or the
program to withdraw from the study. Partial data will not be analyzed.

Instructions:
The entire survey should take only 43 minutes. Upon competion, make sure you hif]
Osubmitd in order to generate a unique completion code. You must enter this cod
into MTurk in order to verify completion and receive compensation.

Compensation:
For successfully completing the survey, you will receive $.15 comysation in your
MTurk account.

Privacy and Confidentiality:
No identifiable personal information will be collected. Survey responses will remair
completely anonymous. MTurk worker IDs will only be collected for the purpose of
distributing compensation andwill NOT be linked to survey responses and will
NOT be shared with anyone.

Annie Burtoff
Principal Investigator
Annie.Burtoff@tufts.edu

Lara Sloboda, Ph.D.
IRB Administrator
SBER@tufts.edu

Part 1. Demographics

Please identify your age range:
18-24

2534

3544

4554

55-64

65+

Please identify your gender.

D =

N

MorF
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What is your highest level of education completed?
Some high school

High School graduate or equivalent

Some college

Associate Degree

BachelorOs Degree

Graduate or Professional Degree

The denographic categories above all mirror the demographic categories in the
Manufacturing Institute survey from 2011.

What is your ZIP code? (five digits)

The purpose of this question isatiow analysis of results based on geographic location

of respondentdt also ensures that participants originate from the New England stu
area.

Part 2: Career Questions

Question 1: Do you currently work in the manufacturing field?

Note: Manufacturing is defined as any position which involves the process of activ
converting raw materials, parts or components into finished goods.

Answer: Yes / No
Subquestion: IF NO: Have you ever worked in the manufacturing field?

The purpose of these questions is to gather baseline metrics as to how many resp
actually have bect experience working in manufacturing (based on this particular
dictionary definition of manufacturing, which is quite broad).

Question 2: Do you have any close friends or family members who currently or for
worked in the manufacturing field?

dy

LA
<

pndents

merly

The purpose of this question is to enable comparisons that show how respondentg feel

about manufacturing careers vis a vis having personal connection to someone who

currently or formerly worked in manufacturing.

Question 3: Rank the order in which you wopidfer to work in the following industrie
if you were beginning your career today:

Retail Industry

Financial Services Industry
Manufacturing Industry
Energy Industry
Healthcare Industry
Communications Industry
Technology Industry

1 - Most Prefer
7 - Least Prefer
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This question provides a mechanism to understand respondentsO preference to w
various industries. It helps to show the relative strength of the respondentOs intere
disinterest in manufacturing compared to other sectors. This ia glgestion from the

2011 Manufacturing Institute survdyrepeats the same categories of industries use
the Manufacturing Institute survey in order to allow comparisons between the two
surveys.

Questions M: Please state whether you agree or disggwith the following statement
Likert Scale: Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree

Q4: Manufacturing careers are both interesting and rewarding.
Q5: I would encourage my child to pursue a career in manufacturing.

These twaquestons establish how respondents feel about manufacturing careers. T

are both repeated from the 2011 Manufacturing Institute survey.

Q6: If | were starting my career now, | would be interested in entering a manufactu
skills vocational program if givethe opportunity.

The purpose of this question is to understand whether respondents have an intere
entering skillshased programs aimed at improving the education and readiness of
workforce to enter manufacturing careers. Because the secottiranesearch
guestions in this study relate to actual initiatives and programs aimed at increasing
manufacturing employment, it is very important to inquire about sentiment related 1
of these programs.

Q7: Manufacturing jobs are available and asséle within thirty miles of where | live.
The purpose of this question is to understand whether respondents® perceptions

availability matches with reality. This is similar to a question on the R0driufacturing
Institute survey, whiclstated OMaufacturing jobs are available and accessible.O

Q8: Manufacturing jobs are clean and safe.
The purpose of this question is to establish how respondents feel about manufacty
careers. This is a question from the 2011 Manufacturing Institute survey.

Q9: Jobs in manufacturing are stable and secure relative to jobs in other industries.

The purpose of this question is to establish how respondents feel about the stabilif]
manufacturing careers. This is a question from the 2011 Manufacturing Institudg.su

Q10: The manufacturing industry is very important to my regionOs economic prosy

The purpose of this question is to establish how respondents feel about the manuf
sector more broadly as well as its economic value. This is similar testigu from the
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2011 Manufacturing Institute survey.
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Survey Sample

The survey was first piloted among 10 colleagues, friends and family
members, who took it and provided feedback on the clarity, length and design of
the survey tool. After incorporatirthat feedback, the survey was first launched
on Mechanical Turk on April 2, 201bposted the survey using a call to action
thatstated (B minute survey needs youpiaion!O This tagline was used to

emphasize the brigfature of the survey and draw in ra@articipants.

Figure 2: Copy of the HIT for the Survey
("3 minute survey needs your opinion!
Requester: Annie Reward: $0.20 per HIT HITs available: 1 Duration: 30 Minutes
Qualifications Required: Location is US ,
Location is one of US-CT, US-ME, US-MA, US-NH, US-RI, US-VT ,
HIT Approval Rate (%) for all Requesters' HITs greater than or equal to 80

Once a Turker clicked on the link, they would see further details about the survey
and how to complete it. Theyere instructedo follow ahypetink to Qualtricsto

take the actual surveand eturn to Mechanical Turk after completiitign order

to pastetheir unique completion codgmdreceive payment. Posting the survey on
the separate Qualtrics platform helps ensure anonymity of participants and is
common practice among academic surnibgsrecruit participant®n Mechanical

Turk.
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Figure 3: Further Details about the HIT visible to Turkers

We are conducting an academic survey about the public perception of manufacturing careers. Select the
link below to complete the survey. At the end of the survey, you will receive a code to paste into the box
below to receive credit for taking our survey. Estimated completion time is 1-3 minutes.

Make sure to leave this window open as you complete the survey. When you are finished, you
will return to this page to paste the code into the box.

Te I note for s - To verify that Workers actually complete your survey, require each Worker to
enter a unique survey completion code to your HIT. Consult with your survey service provider on how to
generate this code at the end of your survey.

https://tufts.qualtrics.com/SE/?

Survey link: SID=SV_eyvuK0OcVxZh8PTT

Provide the survey code
here:

The original goal wato attract 600 responses in order to attain statistical
significance at a 95% confidence levetalculated thi®ased on the ovall
population of New Englandsing 2014 census datdowever, it became clear
upon launching the survey that garnering that many responses on the platform
would be extremely difficult. Responses trickled in very, very slowly
(approximately 1 per day). bBn attempt to bolster the response rate, | tested
payment increases (from .15 originally.2® to.25) and found only a small boost
in the response quantity. As days passed, the response rate dwindled even further
(as the survey was undoubtedly pusheth& and farther down as new tasks
were launched on the platform by other requestors). At this stage, | considered
alternative recruitment methods, such as personally reaching out to industry
groups and other targeted organizations in order to ask theistribute the

survey. However, doing so would likely skew the survey responses towards those
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who already work in manufacturing or are invested in its growth and could
introduce bias. Ultimately, | expanded the survey on MTurk to residents of all six
England states (including Vermont, New Hampshire and Maine beyond the
original study area of Massachusetts, Connecticut and Rhode Island) in order to
attract a broader sample of qualified workers. Still, the survey closed on April 16,
2015 with just 56 respoas. While the final survey response is far short of
achieving statistical significance, the results still help to illustrate public sentiment

around manufacturing careers in the New England region.

Institutional Review Board

Because this research studyolved collecting data through interaction
with human subjects, Tufts University imposed a set of guidelines and a process
for proving that the study did not pose any threats to participants and maintained
their anonymity. The UniversityOs InstitutioRalview Board (IRB) reviewed the
study protocol and granted an exemption from full IRB review on December 12,

2014. The exemption certificate is posted\ppendixA.
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Chapter 4. Results

As noted in Chapter 3he survey yieldefar fewer results than | lna
initially endeavored to dkect. However, the fiftysix responses generated provide
an interesting, albeit small, glimpse into how New Englanders feel about
manufacturingSince the study sample was not large enouglotouctany
statistically significat analyses, | chose to analyze the results using relatively
simple crosgabulationsand distributionsn Microsoft Excel to show comparative
relationships in the data. While a larger sample would have certainly resulted in a
much richer analysis, | belie that giverthe small sample | had, it was best to
proceed with a simple comparative analyslsre sophisticated statistical tests
would simply not be valid given a sample silzethis chapter, havestarted by
providinga snapshot of the basic chasatstics of the respondents using the
aggegated demographic informatipnovided followed by tables and graphs
highlighting some of the more interesting survey reskkplanations and
selected summary statistics are provided below each chart or firdpbr

detailed analysis and discussion is provided in Chapter 5.
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Descriptive Characteristics

Table 3: Descriptive Characteristicef Survey Respondents

Question

Response=56)

What is your gender?

31 (55%) = Male
25 (45%) = Female

What is your ste of residence?

14 (25%) = Connecticut
27 (48%) = Massachusetts
7 (13%) = Maine

4 (7%) = New Hampshire
1 (2%) = Rhode Island

3 (5%) = Vermont

What is your age range?

11 (20%) = 1824
28 (50%) =25-34
9 (16%) = 3544
6 (11%) = 4554
2 (4%)D55-64

0 = 65+

What is your highest level of educatit
completed?

0 = Less than High School

4 (7%) = High School

20 (36%) = Some College

5 (9%) = AssociateOs Degree

22 (39%) = BachelorOs Degree

5 (9%) = Graduate/Professional Degr{

Do you currently work in
manufactuing?

If not, have you ever worked in
manufacturing?

Total respondents who currenthork
OR previously worked in
manufacturing

7 (13%) = Yes
49 (87%) = No

10 (18%) = Yes
39 (70%) = No

17 (30%)

Do you have close friends or family
members who currenthyork OR

previously worked in manufacturing?,

29(52%) = Yes
27 (48%) = No

These descriptive characteristindicate that the survey sample veasnprised of

afairly diversepool of peopleThoughthe respondentsere more likely to be
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male, under thirtyffive, and college educated compared to the general population,

| believe the response pool is varied enough to provide useful insights into general
perceptions of manufacturing. Looking at residency of respondeistgvident

that some states were maepresented than others in the samidawever, he

table below includes the distribution of New EnglandOs population between the
six statesand provides important context

Table4: Survey Responses by State of Residence

State Number of Percemof Total | StateOs Percent
Respondents Survey Total New
Respondents England
Population*

Connecticut 14 25.00% 24.50%
Massachusetts | 27 48.21% 45.95%
Maine 7 12.50% 9.06%
New 4 7.14% 9.04%
Hampshire

Rhode Island |1 1.79% 7.19%
Vermont 3 5.36% 4.27%
Notes: n=56

*Population based on 2014 ACSygar Estimates

From this reference datane can see that the distribution of survey responses
roughlyaligns with the population distribution across those six states. Rhode
Island is the one example where residents are egtyaimderrepresented in the
data. Additionally, the low number of total responses from both Vermont and
New Hampshire makes it inadvisable to run any cross tabulatiotisose three

states.
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Summary Survey ResulBerceptions of Manufacturing

Table 5 Rankings of Industy Preferences
Industry Average
Ranking*
Technology Industry| 2.23
Healthcare Industry | 3.43
Energy Industry 3.86
Communications 3.93

Industry
Financial Services | 4.32
Industry
Manufacturing 4.64
Industry
Retail Industry 5.59

*Lower average responses represent higher preference to work in that particular industry.
Industries are listed from average highest preference to lowest prefé@ndep to
bottom
The tableaboveshows th@esponses to the questi@Rank the order in i
you would prefer to work in the following industries if you were beginning your
career today.@ lower scoresuch as a first place rankinigdicatedthe
respondentbiad ahigherpreferenceo work inthat industryandhigher scores
such as a sevenfilace rankingindicatedtheresponderstpossessed lawer
preference to work in that industrill fifty -six responses were averaged to show
overall sentiment and placed in the tadb®ve

The results above indicate that the technology industry,thattowest
average score, was a highly popular choice among respondents. The retail
industry, by contrast, has the highest average score, indicating that it was
generally less preferred among respondents. Manufacturing has the second
highest average scoliedicating a low level of preference compared to the other

industries. However, it is worth noting that there was a great deal of variation
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within individual responses. Every industry received at least one top ranking and
at least one bottom rankirigpm respondents

The justification for including these seven specific industries was simply
that they were used in the 2011 Manufacturing Institute survey, and | wanted to
have to the ability to compare the responses from the two surveys. However, one
could ertainly questiothow respondents perceived each of the industry
classifications in their own minds. OTechnology Industry,O for example, is
extremely broad. You could work in OtechnologyO in any number of industries,
including manufacturing.searched trmugh the Manufacturing InstituteOs survey
methodology in order to see if they included a justification of why these specific

industries were included and was unabldatermine their rationale.

Table 8 Rankings of Industry Preferences by Gender

Indudry Male Female
Average Average Response
Response n=25
n=31
Technology Industry 2.10 2.40
Healthcare Industry 3.84 2.92
Energy Industry 3.68 4.08
Communications Industry | 4.16 3.64
Financial Services Industry | 4.35 4.28
Manufacturing Industry 4.55 4.76
Retail Industry 5.32 5.92

Above, the average responses were calculated separately according to whether the

respondents identified as male or female. Again, a lower score indicated the
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respondents had a higher preference for an industry and a higherrslicated a
lower preferenceCompared to malesgiales gave higher average scores to
Retail, Manufacturing, Energy and Technologgustries indicating bwer
preference to work in these industries than the male respondents (though the

differenceis very small in some cases).

Table 7 Rankings of Industry Preferences by Occupat@rHistory

Industry Never worked | Currently works or
in formerly worked in
manufacturing | manufacturing
Average Average Response
Response n=17
n=39

Technology Industry 2.05 2.65

Healthcare Industry 3.31 3.71

Energy Industry 3.92 3.71

Communications Industry | 4.13 347

Financial Services Industry| 4.26 4.47

Manufacturing Industry 4.92 4.00

Retail Industry 541 6.00

The table above once again shows average resportbesitomerical rankings,

but these have been separated out according to whether respondents have ever
worked in manufacturing or not. The most relevant piece of information here is
how these populations ranked the Manufacturing Industry. The group that had
never worked in manufacturing assigned higher scores to manufacturing
compared to the group that had worked in manufacturing (respondents currently

employed or previously employed in manufacturing were grouped togekher).
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suggests that people with ditavork experience in manufacturing have a more

positive opinion of the industry compared to those who have never worked in it.

Figure 4: Distribution of Rankings of Industry Preferences
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n=56

The table above shows the distribution of rankings for ewhrstry. For

example, over 40% of respondents listed "Technology" as their highest preferred
industry(assigning it "1") Over 40% of respondents ranked "Retail" as their least
preferred industryassigning it "7") Almost 60% of respondents ranked
manufcturing in their bottom three slota.the case of retail, that percentaggs

80% of respondents placing it in their bottom three.
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Table8: RespondentsO Perspectives on Manufacturing

gw O )
o3| @ 5 23| =z =
D D c =5 9| J ®
S3l & 5| sgga| P 8
3<| 8| & °°<
Manufacturing jobs are both 3 9 15 |23 |6 |0 |3.36

interesting and rewarding.

| would encourage my child to pursu| 6 11 |21 |14 |3 |1 |3
a career in manufacturing.

If | were starting my career now, | 11 |15 |11 |15 |4 |0 |2.75
would be interested in entering a
manufacturing skills vocainal
program.

Manufacturing jobs are available an¢ 2 4 9 32 |9 |0 |3.75
accessible within thirty miles of wher
| live.

Manufacturing jobs are clean and sg 3 16 |25 |11 |1 |0 |284

Jobs in manufacturing are stable an(¢ 5 13 |16 |20 (2 |0 |3.02
secure relative tbs in other
industries.

The manufacturing industry is very | 3 7 15 |25 |6 |0 |3.43
important to my region's economic
prosperity.

n=56

The table above provides raw data responses to survey quesfipndi¢h
sought to gauge the respontiperceptions of manufacturing in further detail.
The response scale was coded numerically from one to five, with Strongly

Disagree represented as "1" and Strongly Agree represented as "5". Therefore a
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higher mean can be interpreted atrangeilevel of agreement with each given

statement.

Figure 5: Distribution of Respondents' Perspectives on Manufacturing

100% 2% . 4% -
11% 5% fr : 11%
16%
80% —
60%
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20%
16%
Manufacturing I would If T were Manufacturing  Manufacturing Jobs in The
jobs are both  encourage my starting my jobs are jobs are clean  manufacturing manufacturing
interesting and  child to pursue  career now, I available and and safe. are stable and  industry is very
rewarding. a career in would be accessible secure relative  important to
manufacturing.  interested in within thirty to jobs in other ~ my region's
entering a miles of where industries. economic
manufacturing I live. prosperity.
skills
vocational
program.

® Strongly Disagree ™ Disagree ™ Neutral ™ Agree " Strongly Agree N/A

The chart above shows distributions of responses to each statement. For example,
74% of respondents either agree or strongly agree that nctumirig jobs are

available and accessible within thirty miles of where they live. This statement also
received the lowest percentage of "Neutral" responses, potentially indicating a
respondents had a greater level of confidence in their answers to timsesta

compared to the other statements.
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It is notable here that 52% of respondents agree that manufacturing jobs
are both interesting and rewarding and 56% believe manufacturing is important to
their regionOs economic prosperity. Yet only 30% of regmsevould
encourage their children to pursue a manufacturing career and 34% would be
interested in entering a manufacturing skills vocational programalsas
interesting that almost thrdeurths of respondents belietreat manufacturing
jobsare avalable and accessible near them. This indicates there may be a
disconnect between the perceived supply of manufacturing jobs versus the
demand or interest in filling those joldshis will be discussed further in Chapter

5.
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Table 9 Respondents' Perspteges on Manufacturing by Gender

Male

n=31

Female

n=25

% Strongly
Disagree or
Disagree

% Strongly
Agree or Agree

% Strongly
Disagree or
Disagree

% Strongly Agree
or Agree

Manufacturing
jobs are both
interesting and
rewarding.

16%

61%

28%

40%

| would
encourage my
child to pursue a
career in
manufacturing.

2%

32%

32%

28%

If | were starting
my career now, |
would be
interested in
entering a
manufacturing
skills vocational
program.

3%

42%

56%

24%

Manufacturing
jobs are available
and accessible
within thirty

miles of where |
live.

6%

77%

16%

68%

Manufacturing
jobs are clean
and safe.

32%

23%

36%

20%

Jobs in
manufacturing
are stable and
secure relative to
jobs in other
industries.

26%

48%

40%

28%

The
manufacturing
industry is very
important to my
region's
economic

prosperity.

10%

61%

28%

48%
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The table above shows responses to Questi®separated by the respondents'’
reported gender. Several notable dispardiesevident in this daté1% of males
agree or strongly agree that manufacturing jobdath interesting and

rewarding, while only 40% of females agree or strongly agree with this statement.
42% of males agree or strongly agree that would be interested in entering a
manufacturing skills vocational program; however, only 24% of females agre
strongly agree with this stateme#8% of males agree or strongly agree that jobs

in manufacturing are stable and secure relative to other industries; however, only
28% of females agree or strongly agree with this stateffikatdata suggests a
sizabde gap in how males and females perceive manufacturing careers.

implications of theseesults will be discussed and analyzed further in Chapter 5.
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Table 10: Respondents’ Perspectives on Manufacturing by Occupational

History

Never worked in manufagting

n=39

Currently works OR previously
worked in manufacturing

n=17

% Strongly
Disagree or
Disagree

% Strongly
Agree orAgree

% Strongly
Disagree or
Disagree

% StronglyAgree
or Agree

Manufacturing
jobs are both
interesting and
rewarding.

26%

51%

12%

53%

| would
encourage my
child to pursue a
career in
manufacturing.

31%

28%

29%

35%

If | were starting
my career now, |
would be
interested in
entering a
manufacturing
skills vocational
program.

54%

26%

29%

53%

Manufacturing
jobs are available
and accssible
within thirty

miles of where |
live.

10%

72%

12%

76%

Manufacturing
jobs are clean
and safe.

31%

23%

41%

18%

Jobs in
manufacturing
are stable and
secure relative to
jobs in other
industries.

26%

41%

47%

35%

The
manufacturing
industry is very
important to my
region's
economic

prosperity.

23%

54%

6%

59%
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The table above shows a summary of responses to Questosspérated by

whether or not the respondent had ever worked in the manufacturing industry.
There isoverallless eviationin the subgrops'opinions categorized in this

manner compared to thesponses categorizbg genderHowever, there are

several notablstatistics For example, 41% of respondents who have experience
working in manufacturing disagree or strongly disagree that manufagiobs

are clean and safe; among people who have never worked in manufacturing, only
31% of respondents disagree or strongly disagree that manufacturing jobs are
clean and safé his might suggest that those without experience working in
manufacturingoerceive those jobs to be cleaner and safer than they actually are.
Among these subgroups, it is also interesting to calculate the percentage of neutral
responses to the given statements. One might hypothesize that the population with
experience workingni manufacturing would tend to have fewer neutral answers to
the statements. The table below summarizes this information and shows that on 4
out of 6 statements, the group with manufacturing experience did select fewer

neutral responses.
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Table 11 Responlents' Percentage of Neutral Responses by Occupational
History

Never worked | Currently works
in OR previously
manufacturing | worked in
manufacturing

n=39 n=17
Manufa_lcturlng jobs are both interesting and 23% 350%
rewarding.
| would encourage my child to pue a career 41% 29%

in manufacturing.

If | were starting my career now, | would be
interested in entering a manufacturing skills | 21% 18%
vocational program.

Manufacturing jobs are available and access

within thirty miles of where | live. 18% 12%

Manufacturing jobs are clean and safe. 46% 41%

Jobs in manufacturing are stable and secure

: . . . . 33% 18%
relative to jobs in other industries.

The manufacturing industry is very important

. . . 23% 35%
my region's economic prosperity.
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Table 12: Respondents' Papectives on Manufacturing by Educational
Attainment

Highest Level of Education Highest Level of Education
Completed: Less Than High Completed: Bachelor's Degree,
School, High School, Some Graduate or Professional Degre€
College, Associate's Degree
n=29 n=27
% Strongly % Strongly % Strongly % Strongly Agree
Disagree or Agree or Agree | Disagree or or Agree
Disagree Disagree

Manufacturing
jobs are both
interesting and
rewarding.

| would
encourage my
child to pursue a | 17% 28% 44% 33%
career in
manufactiring.

If | were starting
my career now, |
would be
interested in
entering a
manufacturing
skills vocational
program.
Manufacturing
jobs are available
and accessible
within thirty

miles of where |
live.
Manufacturing
jobs are clean 41% 14% 26% 30%
and safe.

Jobs in
manufacturing
are stable and
secure relative to
jobs in other
industries.

The
manufacturing
industry is very
importantto my | 17% 48% 1% 63%
region's
economic
prosperity.

24% 48% 19% 56%

31% 45% 63% 22%

7% 79% 15% 67%

24% 45% 41% 33%
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In the table above, responses to QuesticBsade grouped according to level of
educationOnly 22% of respondents with a Bachelor's degree or higher would be
interested in entering a manufacturing skills vocational progfrédmy were
starting their careetsday, while 45% of those with less than a Bachelor's degree
would be interested in entering such a program. Interestingly, only 14% of the
less educated group agrees that manufacturing jobs are clean and safe, while more
than double that amount (30%) aggevith that statemeit the more educated
group This seems to suggest that a low level of perceived cleanliness and safety
may not be an impediment to generating interestanufacturing careers

The tables and charts in this chaptere intendedaprovide a summary
snapshot of some of the data yielded in the sui®@bgpter 5 will delvenore
deeply into the analysis of this data, and also explores how these results compare
to the 2011 National Manufacturing survey, from which many of the survey
guestions were derive@hapter falso connects this data back to the research
conducted ompresentday education and workforce developmpaliciesin New
Englandandsynthesizes thimformationin anattempt to answer thaird
research questianitially presented in Chapter 1: how education and
workforce development programs in New Englamatch with perceptionsf

manufacturing caree?s
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Chapter 5. Analysis

Though some preliminary analysis was presented in the prior chagxter,
| intend todive deeper into the survey results in ordemterpret the results and
explorewhat they may suggest about New EnglandersO opinions of manufacturing
careersaand how that connects to manufacturing programs and policidss
Chapter, I will als@assess howhis datacompared to theesultsof the 2011
nationalstudy onmanufacturingopinionsconducted by The Manufacturing
Institute

In general, the survey data revealed some encouraging and positive
perceptions of manufacturing careers. For example, diily & respondents
disagreethat manufacturing jobs are both interesting and rewarding. Only 18% of
respondents believe that manufacturingasimportant totheir region's economic
prosperity. A mere 11% of respondents believe that manufacturing jobstare
available and accessible within thirty miles of thdinese facts suggest a positive
overall view of manufacturing work, as well as its economic valuegandral
availability in New England.

However, a divide becomes evident when you lodk@jpecentage of
respondents who would actually be interested in entering manufacturing skills
programs or encouraging their children to doGoly 30% of respondents would
encourage their children to pursue a career in manufacturing and 34% of
respondents theselves would be interested in entering a manufacturing skills

program. Though people seem to have decent opinions of the industaji
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they are personally not interested in pursuing these careers. This is consistent with
the ranking of preferred indusés where manufacturing placeery low relative
to other industries (only retail was ranked lower). This data seems to embody a
sentiment that "manufacturing jobs are great for others, but not for my kids or
me." This theme, and its implications will iether discussed in Chapter 6.

In the survey, intentionally collected information about location (using
ZIP codes), gender, education, age and occupational history in order to create a
set ofdemographiwariables | could ust filter the survey rgponses and
compare results. In some cases, the small survey sample presariteshalysis.
For example, it would have been ideal to have the ability to look at how responses
differed among residents of the six states, but there were not enough response
from New Hampshire, Rhode Island or Maine to do so. A larger survey sample
could have provided even more granular data thanistaé | could have
segmented ZIP codes to look at individual regions or cities in New Endiaisd.
locational data woulddovaluableto know in relation to the statement
"manufacturing jobs are available and accessible within thirty miles of where |
live." It would be interesting tanalyzehow particular areas or regions perceive
the availability of manufacturing jobs diffamtly and then overlay data showing
the actual availability of job® reveal whether those perceptions are actually
accurateFurthermore, using ZIP code information, | cotildn takecensus data
to explore area median household income and d#m@ograpic datatied to ZIP

codes in order to analyze even more variabfdhis study were repeated and re
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designed to achieve a larger sample, this would be an interesting avenue to

explore.

Gender

In other cases the demographic variables provided very interesting
information for the analysis. Gender was one of the most compelling subsets
shown in the data. Table 9 shows that the female respondents generally felt less
agreement with all of the statements compared to men. In some cases the disparity
was striking. For example, 61% of the men believe manufacturing careers are
interesting and rewarding while only 40% of the women respondents agreed with
that statement and only 24% of female respondents would consider entering a
manufacturing skills vocational program (compared to 42% of men). This data
suggests there may be significant work to do in improving the perception of
manufacturing careers among women.

It is also necessary to consider why it might be worthwhile to improve
women's perceptions of manufacturing. Though manufacturing appears to skew
toward men (only 27% of the workforce is female), surely other industries skew
toward higher sector participation rates among women (2015 Women in
Manufacturing Study). What might the rationale be for closing this gap in the
manufacturing industry? As stated in Chapter 2, average annual salary for
manufacturing jobs in Massachusetts was $75,000 as of 2010, considerably higher
than the median. Attracting women to these higher-wage careers could help erode

the wage gap between men and women. Furthermore, for the manufacturers who
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are looking to fill jobs, females represent half the human capital and talent in the
workforce overall. That untapped labor pool is an immense resource for
employers. Finally, a national study of women who currently work in
manufacturing commissioned by The Manufacturing Institute in 2015 found that
70% of women who currently work in manufacturing state that they would choose
to work in the field again if they were starting their careers today, suggesting that
women who actually work in manufacturing feel positively about the field (2015
Women in Manufacturing Study).

This information could be used to inform policy in New England in a
variety of ways. While the six states already have a variety of programs in place
such as Manufacturing Day and Dream It. Do It., a coordinated outreach
campaign embedded within those programs might reach more females and
increase participation. There is significant precedent for this type of action.
During WWII, when factories desperately needed workers to fill roles as millions
of men were dispatched overseas for military service, manufacturers recruited
women using posters with an image of a female factory worker with an
encouraging "We can do it!" slogan plastered across the top. The featured worker
would become widely known as "Rosie the Riveter." Over time, the ubiquitous

image evolved into a cultural icon and symbol of female economic empowerment.
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house poster of ""Rosie the Riveter'"
We Can Do |t!
0 o
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Artist: J. Howard Miller
Source: https://commons.wikimedia.org/wiki/File%3AWe Can Do It!.jpg

Level of Education

Respondents' level of education also provided an interesting variable in
the response data. Only 14% of respondents with less than a college degree
believe manufacturing is clean and safe, while 30% of those with at least a
Bachelor's degree agree with that statement. Only 18% of those who actually have
direct experience working in manufacturing agree that those jobs are clean and
safe. If one assumes that the group with direct working experience has more
realistic perceptions, what might be leading the more educated group to believe
manufacturing jobs are cleaner and safer than they actually are? It is possible that
the higher educated group is less-informed about manufacturing because they
have never considered it as a suitable career for themselves, as their degrees and
education tracks have steered them toward career opportunities in other sectors. It
is also possible that this response sheds light on the segmentation of type of jobs

within the manufacturing field. The higher-educated respondents may be more
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familiar with the types of manufacturing jobs commonly known as "advanced
manufacturing." Advanced manufacturing represents the type of manufacturing
enabled by technology. Jobs in this field are often require advanced degrees in
engineering, and are more likely to find work in front of a computer or a
fabrication lab than an assembly line (which might be associated with the type of
classic industrial work perceived as less clean and safe).

This is one instance where the survey revealed perceptions of
manufacturing that are already generally positive. All of the programs and
policies summarized in Chapter 2 are seeking to raise awareness of manufacturing
careers by exposing participants to them, but what if participating in those
programs actually diminished a participant's perception of manufacturing? This
raises an interesting point; just how important are one's perceptions and
expectations of cleanliness and safety when choosing a career? If those
perceptions turn out to be wrong, how much does it matter? A detailed study of
the people actually participating in initiatives like Dream It. Do It. would allow us
to gauge just how much those programs change perceptions and impact people's

career choices.

Statistical Correlations

In order to evaluate whether the relationships in the variables were due to
actual differences between demographic groups rather than sample error, I created
a linear correlation matrix in Excel. I ran the test across the demographic variables

described previously (level of education, age, gender and occupational history) in
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relation to the statements in Questions 4-9 in order to test the statistical
significance of the relationships and the strength between them. The output of this
test is a Pearson’s coefficient, which indicates the strength of either a positive or
negative correlation for each set of variables. Full results from the test are
included in Appendix B.

Using a standard 95% confidence level, several of the relationships in the
data are statistically significant. Level of education, for one, is negatively
correlated to the statement, “If | were starting my career now, [ would be
interested in entering a manufacturing skills vocational program.” For each higher
level of education the respondent reported having attained, they are less likely to
agree with that given statement. However, the strength of the relationship is
relatively weak, as shown by the R value of -.189. Age also has a statistically
significant relationship to the statement “Manufacturing jobs are available and
accessible within 30 miles of where I live.” The older a respondent, the less likely
they are to agree with that statement. The R value of -.51 indicates a moderate,
negative correlation in these variables. Thirdly, respondents who did not report
having any close friends or family members who have worked in manufacturing
were less likely to agree with the prior statement as well. The R value of -.32
indicates a weak to moderate relationship between these variables. Aside from
these three relationships, the full matrix is Appendix B shows that none of the
other demographic traits had statistically significant correlations to the answers to

Questions 4-9.
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The fact that most of the relationships between variables were not
statistically significant does not negate the analysis in this study. While the small
sample size is not ideal for statistical analysis and made it difficult to draw strong
conclusions from this data, I proceeded in a cautious manner to explore what the

results might suggest and what the subsequent policy implications might be.

Comparison to National Public Perceptions of Manufacturing

The intentional repetition of questions on this survey from the national
Manufacturing Institute survey on public perceptions of manufacturing gives us
the ability to see how the responses from the small New England sample compare
the national results from three years prior. The table below illustrates several key

statistics from the surveys.
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Table 13: National and Local Perspectives on Manufacturing

% Agreement % Agreement
from National from New
Survey* England Survey

I believe the U.S. manufacturing 61% 52%

industry provides careers that are

both interesting and rewarding

I believe jobs in the U.S. 56% 22%

manufacturing industry are both clean

and safe

I believe manufacturing jobs in the 32% n/a

U.S. are increasingly available and

accessible

Manufacturing jobs are available and | n/a 56%

accessible within thirty miles of
where I live

U.S. manufacturing jobs are stable 43% 40%
and provide job security relative to
other industries

Manufacturing is important to our 90% n/a
economic prosperity

Manufacturing is important to my n/a 56%
region's economic prosperity

I would encourage my child to pursue | 35% 30%

a career in manufacturing
All figures represent percentage of respondents who "agree" or "strongly agree" with the
given statement

*Source: The 2012 Manufacturing Institute Report on Public Perceptions of
Manufacturing

The table above shows both notable differences and similarities in the
responses. While the majority of respondents believe manufacturing careers are
both interesting and rewarding in the surveys, significantly fewer respondents
would encourage their children to pursue careers in manufacturing. The
Manufacturing Institute concluded in its report that "Americans want
manufacturing jobs...for someone else," as a key takeaway. This is consistent with

the themes expressed in the survey of New Englanders. From a policy standpoint,
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it may indicate that improving the public perception of manufacturing careers
needs to be more targeted on parents.

There was a large disparity in the percentage of respondents who agree
that manufacturing jobs are both clean and safe. In the national survey, 56% agree
with this statement; in New England, only 22% agree. It is hard to pinpoint what
might be leading to this variation in responses. Furthermore, at 56%, the
perception of accessibility and availability of manufacturing jobs in New England
is significantly higher than the national survey, where only 32% of respondents
agreed with that statement (though the wording and inclusion of the word
"increasingly” in the national survey statement might be responsible for the
difference). In reality, New England's manufacturing employment is only slightly
higher than the national average (as discussed earlier in Chapter 4). It is possible
that the New England respondents are overestimating the supply of regional
manufacturing jobs, or that the national respondents were underestimating the
supply of manufacturing jobs, or perhaps a combination of both scenarios.

Timing could also be a factor in the two studies. The Manufacturing
Institute’s survey was conducted in 2011 and they issued their report the
following year in 2012. It is possible that national opinions of manufacturing have
shifted in the four years since that survey was conducted. A more current national
survey would enable more valid direct comparisons to the survey of New

Englanders.
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Why Don’t People Want to Pursue Manufacturing Careers?

One of the most substantial takeaways from the survey was that in New
England, people generally do not want to pursue manufacturing compared to
careers to other industries as evidenced by the ranking responses in Question 3
(see Table 5). Though this study alone cannot explain exactly why that may be the
case, it allows us to draw on other contemporary research to analyze a potential
connection to theories around the desire for “meaningful work™ that have emerged
recently. The Work Foundation conducts research on this topic and has posited
that in affluent societies, people have become more likely to view work as a
“source of personal fulfillment” over time, thus desiring more “meaningful work”
(Overell 2008). While the designation of “meaningful work™ is certainly
subjective, it is possible that manufacturing careers have weaker associations on a
larger scale with “meaningful work” than other industries, such as education,
healthcare, non-profit careers and public service, just to name a few. If this is true,
it suggests that the manufacturing industry could do a better job of explaining
how manufacturing is meaningful to both individuals and society. For example,
manufacturing careers that involve producing new types of pharmaceuticals or
advanced medical devices could in fact provide the type of “meaningful work”

many job seekers are interested in pursuing.
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Limitations of the Study

As noted in Chapter 4, it was exceedingly difficult to attain a large survey
sample. This prevented a much richer statistical analysis. The low number of
responses seems to suggest that MTurk is best used for surveys that are not
narrowly targeted to a specific population (such as national or global public
opinion surveys). It is also possible that the large number of workers Amazon
claims it has signed up on the MTurk platform is inflated or that the number of
Turkers actively completing tasks each day versus the overall population of
enrolled users is much, much lower.

As with any survey, semantics can play a large part in how survey
participants respond to questions. The distinction between a “career” and a “job”
is one linguistic area that warrants discussion here. In order to be consistent, I
used the term “manufacturing careers” throughout this study (which was also used
in the 2011 national survey); however, it is quite possible the results would have
changed significantly had I used the term “manufacturing jobs.” To some,
“manufacturing careers” might imply a more professional, long-term, better-paid
type of opportunity compared to a “manufacturing job.”

In summary, there is a great deal of information that is hard to capture in a
brief survey. The survey was intentionally designed to be very short in order to
attract more respondents. However, there are many more salient questions that
could have been posed had the survey been longer. Additionally, surveys in

general do not lend themselves to the type of nuanced opinions you might glean
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from an interview or focus group. Taking these limitations into account, Chapter 6

includes a discussion of areas of opportunity for further study on this topic.
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Chapter 6. Conclusion

Summary of Research Findings

Overall, the results of the thesis survey indicated that most New
Englanders are not interested in pursuing manufacturing careers themselves.
Compared to other industries, it ranks quite low in terms of preferences (see Table
5). However, they feel positively about the general economic value of
manufacturing and believe those jobs are an important part of the region’s
prosperity overall. Additionally, perceptions of manufacturing vary significantly
among different demographic groups. These results suggest that policies and
programs aimed at improving perceptions of manufacturing might be more
effective if they were micro-targeted on specific populations, such as girls and
women or parents.

What might such a program look like? Any program would have to be
developed with the input of people from those demographic groups, who are in
the best position to tell policy-makers what would or would not impact their
perceptions of manufacturing careers. Many of the current programs focused on
this question seem geared toward exposure to modern manufacturing jobs.
Programs like Manufacturing Day enable people to visit manufacturing firms,
speak with employees and see the work they are actually doing. The efficacy of

these programs is untested as of yet; however, the Manufacturing Institute just
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announced an effort to conduct a study of those who participated in 2015
Manufacturing Day events in order to see whether participation impacted their
opinions of manufacturing and whether they would consider it a viable career
option (“New Study to Determine Impact of Manufacturing Day”). More studies
like this focused directly on evaluating impact and outcomes could yield valuable

data and help determine which programs are most effective.

Recommendations for PoliGhangesand Developne

The results of this study and the early research in the literature review can
be synthesized to help inform the development of policies and programs intended
to boost interest in manufacturing careers. First, as noted above, the established
programs such as Dream It. Do It. and Manufacturing Day are due to have their
efficacy tested and analyzed by evaluating people’s opinions of manufacturing
both before and after participating in those programs. If they are working
successfully, they should be more widely promoted across New England. If not,
the Manufacturing Institute, legislators, and other vested parties should work to
alter them so that they achieve better outcomes.

Secondly, notable disparities appeared in the survey data among various
demographic groups’ opinions of manufacturing. While the statistical
significance of the survey results were limited, if the survey was expanded and
these disparities held up among a larger sample, it would be compelling evidence
that a more nuanced approach is required to reach different populations. For

example, a gender-specific campaign targeted toward middle-school age girls
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might pair them with female mentors in the manufacturing industry in order to
expose them to the work and dispel any misconceptions thgyhave about the
industry.

Any additionalpolicy developmentvould need to reflect the many
stakeholders involved in educatjngfluencing,and developing the workforce t
pursue manufacturing careefhis might includeprospective employees, current
manufacturing employees, employers, advocacy organizations such as the
Manufacturing Instituteand federal, state, or local workforce development
agencieslnput from diverse affiliated populatiossich as these may lead to
better policies with broader spgrt on all sides of the issue.

In summary, the three substantial recommendations here are:

1. Test the outcomes and analyze the efficacy of existing programs
and policiesaimed at improving the public perception of
manufacturingBased on that informatioejther expand the
existing programs or alter them until the prodbeéer
outcomes.

2. Developnew approaches tailored to specific demographic groups
where public perception of manufacturing is particularly low.

3. Involve all stakeholders in the developmentefw policies and
programs in order to ensure multiple perspestiare being

taken into account and objectives are being met.
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Areas of Opportunity for Further Study

There are many ways this survey could be improved and expanded in
further iterationsQOver time, public perceptions of manufacturing may change. As
such, in order to study thispic infurtherdetail, it would be valuable to repeat
the survey over time in order to gauge whether opinions are shifting. A larger
survey sample would also proeitietter opportunities to assess opinions against
different variables (such as age of respondents or urban versus rural dwallers)
conduct statistically significant analyses on the results.

As noted earlier, surveys have inherent limitations intthet present a
specific set of answers from which respondents can choose. A-metabds
study, which also includes interviews or focus groups might reveal more detailed
opinions and provide more guidance as to why people answered the survey the
way thatthey did.

This survey focused on a very broad definition of manufacturing (defined
asany position which involves the process of actively converting raw materials,
parts orcomponents into finished goods). In reality, there are many different types
of marufacturing jobsand careetssuch as those known as Oadvanced
manufacturing® which was the primary focus of the PresidentOs 2012 State of the
Union excerpt provided in Chapter 1. It would be very interesting to better
understand just how people perceiveatted manufacturing versus other types
of manufacturingAdditionally, it might allow the opportunity to explore how
people respond to the idea of a manufacturing OcareerO versus a OjobO as

discussed in Chapter 5. A future survey could better defineméatifacturing
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careers actually look like (using pictures or perhaps even videos) in order to see

how participant responses change when presented with a visual accompaniment.
In the broader schemthis study serves as an exploratgoydeto analyze

how public perceptions factor in to someoneOs career chaicy given sector.

This type of inquiry is not limited to manufacturing; it could be repeaied

expandedo any number of industries, such as finance or education or medicine.

This studyis merelya starting point to gaining a better understanding of how

public perceptions impact oneOs career choices and how those play into to larger

conversations around workforce developmericg@and economic development

frameworks
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Appendix B
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