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Summary of Study

This report estimates the prospects for job creation through expanding green locomo-
tive manufacturing at the Westinghouse Air Brake Technologies (Wabtec) Corporation’s
Lawrence Park facility in Erie, Pennsylvania. We consider the employment effects of three
types of green locomotive manufacturing activities at Wabtec’s Lawrence Park site: 1) Tier
4 diesel-electric locomotives; 2) battery-electric locomotives without onsite battery pro-
duction and 3) battery electric manufacturing with onsite battery production.

We estimate employment creation under 2 scenarios: an initial Phase 1, in which Wabtec
produces 500 green locomotives per year at Lawrence Park and a Phase 2 in which produc-
tion at Lawrence Park expands to 1,000 green locomotives per year. As of 2008, Wabtec
had been producing locomotives at the Phase 2 level of about 1,000 locomotives per year.
Phase 2 would therefore just return the Lawrence Plant facility to its earlier level of manu-
facturing activity.

We estimate that by producing 1,000 green locomotives per year at Lawrence Park, em-
ployment creation would range as follows, depending on which specific locomotive pro-
duction activities are operating at the plant:

= 3,400 - 5,100 jobs at Lawrence Park itself;
®m 3,060 - 5,100 jobs in Erie County outside of Lawrence Park;
® 9,860 - 14,960 in the U.S. economy overall.

About 800 people are currently employed at Lawrence Park directly involved in locomotive
production. Expanding production to 1,000 locomotives per year would therefore pro-
duce a net increase in employment at the facility by between roughly 2,600 — 4,300 work-
ers.

Expanding green locomotive manufacturing production at Wabtec’s Lawrence Park facility
will produce major gains in employment conditions in Erie County. This will be true both
through the increase in the number of job opportunities relative to the 126,000 people
that currently comprise the area’s labor market, and through the relatively high compensa-
tion levels associated with jobs at the Lawrence Park facility itself.
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Introduction

This report estimates the employment impact of expanding green locomotive manufactur-
ing production at the Westinghouse Air Brake Technologies (Wabtec) Corporation’s Law-
rence Park facility in Erie, Pennsylvania. We consider two categories of locomotives that can
be accurately considered to be “green” locomotives. The first category is the so-called “Tier
4" diesel-electric locomotive. The Tier 4 designation refers to the emissions requirements
established by the Environmental Protection Agency for locomotives built after 2015." The
emissions generated by Tier 4 locomotives are between 50 — 90 percent lower than those
produced by the first regulated “Tier 0” models. The second category of locomotives are
fully battery-electric vehicles. With battery-electric locomotives, emissions during opera-
tion can be cut to zero if the power source for the electricity is renewable energy.

Wabtec’s Lawrence Park facility in Erie has been operating since 1907. Its current produc-
tion facilities are capable of producing Tier 4 diesel-electric locomotives. Wabtec is also
currently developing battery-electric locomotive technology. The company’s website
states as follows:

Wabtec is leading the transition to a low-carbon rail network with FLXdrive. The world’s first
heavy-haul, 100 percent battery-electric vehicle....With haulage capabilities comparable

to its diesel equivalent, the FLXdrive locomotive is designed to replace a diesel locomotive
within a consist, unlocking new levels of operational flexibility.?

The capacity for large-scale growth in manufacturing production at Lawrence Park is
substantial. Scott Slawson, the President of Local 506 of the United Electrical, Radio, and
Machine Workers of AmEriea (UE) describes, as of April 2023, the resources available and
potential for growth at Lawrence Park as follows:

As recently as 15 years ago, the Erie locomotive facility employed a workforce of about 4,000
manufacturing workers producing as many as 20 locomotives a week, or up to 1,000 per year,
for both domestic and international railroads. The plant currently can have over 40 locomo-
tives in the build process at the same time but has significant excess capacity due to a severe
downturn in the purchase of new locomotives by U.S. railroads, resulting in a current hourly
workforce of about 1,400. Given that the facility encompasses over 900 acres, ramping up
production is simply a matter of increasing the workforce to shorten the cycle times neces-
sary for the build.?

In short, there is, at present, an extensive base of underutilized resources at Lawrence Park.
These underutilized resources will serve as a benchmark for the estimates we will generate
as to the potential for job creation through a major expansion of green locomotive manu-
facturing at the plant.

With respect to manufacturing battery-electric vehicles specifically at Lawrence Park, we

estimate employment creation under two scenarios. In the first scenario, we assume that
the batteries for the locomotives are manufactured outside the Lawrence Park facility. At
present, the existing equipment at Lawrence Park does not include capacity for manufac-
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turing batteries. However, there is at the plant enough warehouse space that could be
converted to battery manufacturing production. In addition, the tax credit provisions of
the 2022 Inflation Reduction Act (IRA--Section 45X) include support for battery manufac-
turing. Wabtec will be able to qualify for this subsidy opportunity to lower the costs for
installing its battery manufacturing line.

Under either the first or second scenario, Wabtec will spend approximately the same
amount of money on the batteries they install in the battery electric locomotives they
produce at Lawrence Park. But job creation will be significantly higher under the second
scenario, since battery manufacturing itself will take place onsite, rather than elsewhere.

Generating Employment Estimates

We generate our job creation estimates at Lawrence Park based on two considerations.
The first consideration is our estimate of how much employment would be generated
through producing green locomotives at the plant for any given level of spending by
Wabtec. For example, how many jobs would be created if Wabtec spends $1 million on
manufacturing green locomotives? The second consideration is our assessment as to how
much the Lawrence Park plant is capable of expanding its green locomotive manufactur-
ing activity. Our estimate of the potential for job creation at the facility will follow from our
figures on: 1) job creation per $1 million in spending on locomotive manufacturing; and 2)
the capacity for expanding manufacturing at the plant. We now proceed to estimate these
two sets of figures.

Job Creation per $1 Million in Spending

We generate estimates on job creation for a given spending level, such as $1 million, on
green locomotive manufacturing on the basis of an “input-output” statistical model. An
input-output model traces the interrelationship between all activities in an economy,
showing the range of inputs, such as raw metals, glass, engine components as well as
workers, that are utilized to produce any given output, such as locomotive trains. Within
the framework of this input-output statistical model, we are able to generate employment/
output ratios—i.e. for a given total amount of spending, such as $1 million, channeled into
the economy to produce an output, such as a locomotive, the employment/output ratio
shows how many workers this spending employs.*

Spending on green locomotives, as with every other activity in the economy, creates em-
ployment through three channels: direct, indirect, and induced effects. These three chan-
nels can be described as follows:

m  Direct effects: the jobs created by manufacturing the locomotive engine and body. This
category will correspond closely to the job creation at a given production site for any
specific project. That would include, in this case, the Lawrence Park facility itself.
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®  ndirect effects: the jobs associated with the industries that supply intermediate goods
for this manufacturing, such as raw metal products, glass, and engine components.
Indirect effects, in other words, refer to the employment created through the ‘supply
chain’ of goods that are required for manufacturing locomotives.

= Induced effects: the expansion of employment that results when people who are newly
employed to build locomotives—through either the direct or indirect employment
channel—in turn spend their income on any and all goods and services in the economy.
Induced effects are also referred to as ‘multiplier effects’in standard economic analysis.

In Table 1, we show our estimates for direct, indirect, and induced employment creation
for manufacturing green locomotives at the Lawrence Park facility in Erie County, Pennsyl-
vania. We report these figures for manufacturing both diesel-electric and battery-electric
locomotives. We also break out employment creation into four geographic categories.
These are:

®  Jobs created at the Lawrence Park facility itself;
®  Jobs created within Erie County outside of Lawrence Park;
®  Jobs created within the state of Pennsylvania outside of Erie County; and

®  Jobs created within the United States, outside of Pennsylvania.

As Table 1A shows, considering first manufacturing of Tier 4 diesel-electric locomotives, we
estimate that there will be 1.5 direct jobs created at Lawrence Park when Wabtec spends
$1 million on manufacturing diesel-electric locomotives at this facility. This level of spend-
ing by Wabtec will also generate 0.5 indirect jobs and 0.9 induced jobs in Erie County
beyond the Lawrence Park facility. In addition, 0.4 jobs will be created elsewhere in Penn-
sylvania, and another 1.2 jobs in U.S. states other than Pennsylvania. Total job creation
throughout the U.S. generated by Wabtec through manufacturing diesel-electric locomo-
tives at Lawrence Park will therefore be 4.5 jobs per $1 million in spending.

As we see in Table 1B, our estimate of job creation per $1 million in spending will be lower
for manufacturing battery-electric locomotives. We estimate that total direct employ-
ment at the Lawrence Park plant will be 1.0 jobs per $1 million in spending. Another 0.9
jobs will be generated within Erie County outside of Lawrence Park. Including the rest of
Pennsylvania and rest of the U.S., we estimate that total job creation will be 2.9 jobs per $1
million in spending.

The major factor causing the lower level of employment creation through manufacturing
battery-electric locomotives versus diesel-electric locomotives is that, with battery-electric
locomotives, producing the battery itself represents a significant share of the overall
manufacturing operation. We therefore present in Table 2 our estimate of the employ-
ment impact of producing the batteries that power locomotives. In Table 2A, we show our
estimate for battery production itself, assuming that Lawrence Park plant is producing the
batteries onsite. Table 2B then shows the full employment impact of Wabtec producing
both the battery and the full locomotive at Lawrence Park.
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TABLE 1. Job Creation per $1 Million in Spending on Locomotive Manufacturing at
Lawrence Park Facility, Erie County, Pennsylvania

1A) Job Creation for Tier 4 Diesel-Electric Locomotives

1) Direct Jobs 2) Indirect 3) Induced 4) TOTAL:
[=Jobs at Jobs Jobs Direct + Indirect +
Lawrence Park] Induced Jobs
1) Lawrence Park 1.5 0.0 0.0 15
2) Erie County outside 0.0 05 0.9 14
of Lawrence Park
3) Pgnnsylvanla outside 0.0 02 02 04
of Erie County
4) US. out5|vde of 00 0.7 05 12
Pennsylvania
5) Total Job Creation
throughout U.S. 15 14 16 4>

1B Job Creation for Battery-Electric Locomotives without Onsite Battery Manufacturing

1) Direct Jobs 2) Indirect 3) Induced 4) TOTAL:
[=Jobs at Jobs Jobs Direct + Indirect +
Lawrence Park] Induced Jobs
1) Lawrence Park 1.0 0.0 0.0 1.0
2) Erie County outside 0.0 03 06 0.9
of Lawrence Park
3) Pgnnsylvanla outside 0.0 01 01 02
of Erie County
4)US. out5|.de of 0.0 05 03 08
Pennsylvania
5) Total Job Creation
throughout U.S. Ll o U 2

Source: IMPLAN.

As we see in Table 2A, we calculate that the battery manufacturing operation at the Law-
rence Park site will generate 0.5 direct jobs at Lawrence Park per $1 million in spending on
battery-electric locomotives by Wabtec. In addition, battery manufacturing will generate
0.1 indirect jobs and 0.5 induced jobs within Erie County itself, for a total of 0.6 jobs per

$1 million in Erie County outside of Lawrence Park through spending on battery-electric
locomotives. Battery manufacturing at Lawrence Park will also generate a total of 0.2 ad-
ditional jobs per $1 million in spending in the rest of Pennsylvania and 0.2 jobs in the U.S.
outside of Pennsylvania. Overall, battery manufacturing at Lawrence Park will generate 1.5
jobs per $1 million in spending.
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TABLE 2: Job Creation per $1 Million in Spending with Onsite Battery Manufacturing at
Lawrence Park Facility, Erie County, Pennsylvania

2A) Job Creation for Battery Manufacturing

1) Direct Jobs 2) Indirect 3) Induced 4) TOTAL:
[=Jobs at Jobs Jobs Direct + Indirect +
Lawrence Park] Induced Jobs
1) Lawrence Park 0.5 0.0 0.0 0.5
2) Erie County outside 0.0 0.1 05 06
of Lawrence Park
3) Pgnnsylvanla outside 0.0 01 01 0.2
of Erie County
4)US. out5|.de of 0.0 0.1 0.1 0.2
Pennsylvania
5) Total Job Creation
throughout U.S. 05 03 07 15

2B) Job Creation for Battery Manufacturing + Battery Electric-Locomotives (figures from Tables 1B + 2A)

1) Direct Jobs 2) Indirect 3) Induced 4) TOTAL:
[=Jobs at Jobs Jobs Direct + Indirect +
Lawrence Park] Induced Jobs
1) Lawrence Park 1.5 0.0 0.0 1.5
2) Erie County outside 0.0 0.4 11 15
of Lawrence Park
3) Pgnnsylvanla outside 0.0 02 02 0.4
of Erie County
4)US. out5|.de of 0.0 06 0.4 10
Pennsylvania
5) Total Job Creation
throughout U.S. 15 12 17 44

Source: IMPLAN.

Table 2B combines the results from Table 2A with those from Table 1B. In other words,
Table 2B shows our estimate of job creation assuming that Wabtec manufactures both bat-
tery-electric locomotives and the batteries for these locomotives onsite at the Lawrence
Park facility. We estimate that this combination of manufacturing activities will generate,
per $1 million in spending, 1.5 direct jobs at Lawrence Park, as well as another 1.5 indirect
and induced jobs in the rest of Erie County. Beyond these, the $1 million in spending will
generate 0.4 jobs within Pennsylvania outside of Erie County, and 1.0 jobs in the U.S. out-
side of Pennsylvania. Total job creation throughout the U.S. will therefore be 4.4 jobs per
$1 million for manufacturing battery-electric locomotives and batteries at Lawrence Park.
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Expanding Locomotive Manufacturing
at Lawrence Park

Working with our estimates on job creation per $1 million in spending, we still need to
establish, by assumption, two sets of figures on Wabtec'’s spending level at Lawrence Park in
order to estimate job creation prospects generated through the facility’s expanded green
locomotive manufacturing activity. These two sets of figures include 1) the extent to which
green locomotive manufacturing can expand at the Lawrence Park facility; and 2) the aver-
age costs of producing green locomotives at Lawrence Park. We consider these in turn.

As noted above, about 1,400 people are currently employed at Lawrence Park. About 700
- 800 of these workers are directly involved in locomotive production. Working with the
higher end current employment figure of 800, our estimates for job creation at the facility
will include these workers currently employed at the facility. We will therefore be able to
estimate from this base of 800 currently employed workers the extent of new job creation
through expanding green locomotive manufacturing at Lawrence Park.

Expanding production activity. We have noted above that the capacity for expanding
manufacturing activity at Lawrence Park is substantial. According, again, to UE Local 506
President Scott Slawson, the Lawrence Park facility produced up to 1,000 locomotives

per year as recently as 2008. It is therefore reasonable to allow that Wabtec is capable of
expanding green locomotive manufacturing back to this approximate production level of
1,000 locomotives per year.

Of course, returning production at Lawrence Park to this previous level will create a range
of significant challenges, even as the physical resources to undertake such an expansion
are mostly available onsite. Our approach is therefore to estimate job creation potential at
Lawrence Park under two scenarios, occurring in sequence: a Phase 1 scenario, in which
production expands by 500 locomotives per year over the current production level for an
initial 2 — 3 year period; and a Phase 2 scenario, in which, after the 2-3 year initial phase in,
production increases to 1,000 green locomotives per year over the current level.

Average production costs. According to a 2022 Forbes article, the average price for pur-
chasing a battery-electric locomotive is $4 million. According to UE Local 506 President
Slawson, the costs to purchase Tier 4 diesel-electric locomotives is somewhat lower, rang-
ing between $3 - $3.5 million.”

These figures for purchase prices include the manufacturer’s mark-up over its production
costs. According to Wabtec’s 2022 Annual Report, the company earned profits that year of
14.4 percent over their production costs.® Thus, if we assume that Wabtec's average pro-
duction costs for locomotive manufacturing are 86 percent of their sales price, that would
imply that production costs would range between $2.6 - $3 million for manufacturing
diesel-electric locomotives and $3.4 million to manufacture battery-electric locomotives.
For the purposes of our estimates, we will assume, through rounding upward modestly,
that production costs average $3 million for diesel-electric and $3.4 million for battery-
electric locomotive production.
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Job Creation Estimates Based on Assumed
Production Levels and Costs

In Tables 3 and 4, we report a range of estimates for job creation through producing both

500 green locomotives per year in Phase 1 (Table 3) and 1,000 green locomotives per year
in Phase 2 (Table 4) at Lawrence Park. For both Phase 1 and Phase 2, we report 5 different
production scenarios at Lawrence Park:

1. Diesel-electric production only, at $3 million/locomotive;

2. Battery-electric production without battery manufacturing only, at $3.4 million/loco-
motive;

3. Battery-electric production with battery manufacturing only, at $3.4 million/locomo-
tive;

4. Combined production: 50 percent diesel-electric and 50 percent battery-electric with-
out battery production; and

5. Combined production: 50 percent diesel-electric and 50 percent battery-electric with
battery production.

In Table 5, we then show the range of our job creation estimates under the five scenarios.
We report separate job creation ranges for Lawrence Park itself, Erie County outside of
Lawrence Park and total job creation, including all of Pennsylvania and the overall U.S.
economy. Of course, our job creation estimates for Phase 2 are simply twice those of our
estimates for Phase 1. This follows from our assumption that under Phase 2, locomotive
production at Lawrence Park doubles from 500 to 1,000 locomotives per year.

The summary figures in Table 5 convey clearly the broad job creation prospects under the
alternative scenarios we have estimated. As we see in Table 5, with production at 500 lo-
comotives per year during Phase 1, between roughly 1,700 - 2,500 jobs will be generated
at Lawrence Park itself. Another roughly 1,500 - 2,500 will be generated in Erie County
outside of Lawrence Park, and about 4,900 - 7,500 jobs will be created in total throughout
the U.S.

The doubling of locomotive production at Lawrence Park to 1,000 locomotives per year
during Phase 2 will then produce: between about 3,400 — 5,100 jobs at Lawrence Park
itself; between about 3,000 - 5,100 jobs in Erie County outside of Lawrence Park; and be-
tween about 9,900 - 15,000 jobs overall throughout the U.S. economy.

Focusing on Lawrence Park itself, we show in row 2 of Table 5 net increase in employment
at the facility, i.e. after factoring in the roughly 800 workers who are currently directly
involved there in locomotive manufacturing. As we see, we estimate this net increase in
employment to be between 900 - 1,750 jobs with annual production at 500 locomotives
per year and between 2,600 - 4,300 with annual production at 1,000 locomotives per year.
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TABLE 3. Total Job Creation under Phase 1:
Lawrence Park Production at 500 Green Locomotives per Year

3A) Job Creation through Single Manufacturing Operation at Lawrence Park Facility

1) Diesel-Electric
Annual production costs =

2) Battery-Electric
without Battery

3) Battery-Electric
Locomotives with

S1.5 billion Manufacturing Battery Manufacturing
Annual production costs = Annual production costs =
$1.7 billion S1.7 million/locomotive
1) Lawrence Park 2,250 1,700 2,550
2) Erie County outside 2,100 1,530 2,550
of Lawrence Park
3) Pgnnsylvanla outside 600 340 680
of Erie County
4)US. out5|.de of 1,800 1,360 1,700
Pennsylvania
5) Total Job Creation 6,750 4,930 7,480

throughout U.S.

3B) Job Creation through Multiple Manufacturing Operations at Lawrence Park Facility

1) 50% Diesel-Electric
Locomotives; 50% Battery-
Electric Locomotives without
Battery Manufacturing

2) 50% Diesel-Electric

Locomotives;50% Battery-
Electric Locomotives with

Battery Manufacturing

1) Lawrence Park

2) Erie County outside
of Lawrence Park

3) Pennsylvania outside
of Erie County

4) U.S. outside of
Pennsylvania

5) Total Job Creation
throughout U.S.

Sources: See Tables 1 and 2.

1,975

1,815

470

1,580

5,840

2,400

2,325

640

1,750

7,115
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TABLE 4. Total Job Creation under Phase 2:
Lawrence Park Production at 1,000 Green Locomotives per Year

4A) Job Creation through Single Manufacturing Operation at Lawrence Park Facility

1) Diesel-Electric 2) Battery-Electric 3) Battery-Electric
Annual production costs = without Battery Locomotives with
$3 billion Manufacturing Battery Manufacturing
Annual production costs = Annual production costs =
$3.4 billion $3.4 million/locomotive
1) Lawrence Park 4,500 3,400 5,100
2) Erie County outside 4,200 3,060 5,100
of Lawrence Park
3) Pgnnsylvanla outside 1,200 780 1360
of Erie County
4)US. out5|.de of 3,600 2720 3,400
Pennsylvania
5) Total Job Creation
I 13,500 9,860 14,960

4B) Job Creation through Multiple Manufacturing Operations at Lawrence Park Facility

2) 50% Diesel-Electric
Locomotives;50% Battery-
Electric Locomotives with

Battery Manufacturing

1) 50% Diesel-Electric
Locomotives; 50% Battery-
Electric Locomotives without
Battery Manufacturing
1) Lawrence Park 3,950
2) Erie County outside
of Lawrence Park 3,630
3) Pennsylvania outside 990
of Erie County
4)US. out5|.de of 3.160
Pennsylvania
5) Total Job Creation
throughout U.S. Uty

Sources: See Tables 1 and 2.

4,800

4,650

1,280

3,500

14,230
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TABLE 5. Job Creation Ranges for Phases 1 and 2

Phase 1: Phase 2:
Production at 500 Production at 1,000
Locomotives/year Locomotives/year
1. Lawrence Park 1,700 - 2,550 3,400 - 5,100
2. Net Job Creation at
Lawrence Park
(=row 1 - 800, with current loco- 900-1,750 2,600 -4,300
motive manufacturing at ~ 800)
3. Erie County outside of 1,530 - 2,550 3,060- 5,100
Lawrence Park
4. Total 4,930 - 7,480 9,860 - 14,960
(=rows 1+ 3)

Sources: Tables 3 and 4.

Impact on Erie, Pennsylvania Employment
Conditions

Employment Level. As of February 2023, the overall labor force in Erie County, Pennsyl-
vania was 126,000. Of that total, 119,200 people were employed and 7,000 were unem-
ployed. This amounts to an unemployment rate in the region of 5.5 percent.®

A gain of roughly 2,000 jobs at Lawrence Park itself and another roughly 2,000 jobs in Erie
County under Phase 1, with Lawrence Park producing 500 locomotives per year, would
represent an increase in employment in the area of over 3 percent. Considered relative

to the area’s current pool of 7,000 unemployed workers, the increase of about 4,000 jobs
would be equivalent to a nearly 60 percent reduction in this pool of unemployed workers.

The impact on the regional job market would be greater still under Phase 2, with Lawrence
Park manufacturing 1,000 locomotives per year. Relative to the current Erie County labor
market, the roughly 4,000 jobs at Lawrence Park itself and the additional 4,000 jobs in

Erie County would be equal to an employment expansion in the region of over 6 percent.
The total of roughly 8,000 new jobs in the area—including those at Lawrence Park and
throughout the county—would be larger than the current overall pool of 7,000 unem-
ployed people in Erie County.

It is notable here that, as of 2008, at the time when Wabtec was producing about 1,000
locomotives per year, overall employment in Erie County was at 134,000—i.e. 15,000 more
people were employed in the county than at present. The area’s labor market should not
face major difficulties to expand back to its 2008 level in conjunction with Wabtec increas-
ing locomotive manufacturing at Lawrence Park back to roughly its 2008 production
level.
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Compensation Levels. Based on current labor market conditions, the newly created direct
jobs at the Lawrence Park facility would be high-paying relative to other economic sec-
tors in Erie and throughout Pennsylvania. The average employee compensation (wages
and benefits) in direct jobs at the facility is $114,837. Of course, there are also wide pay
differences at the facility between the more highly paid engineers and the various craft
positions. Table 6 reports estimates for the ten most common occupations involved in roll-
ing stock manufacturing. All occupations pay well above the median 2021 wage in Penn-
sylvania of $44,570.° All but two of the listed occupations pay 1.5 times or more than the
Pennsylvania median wage. Newly created indirect jobs within Erie County currently pay
well below the figures for locomotive manufacturing. The indirect jobs within Erie County
currently pay an average of $63,517 in total compensation and the average for induced
jobs is $48,521.

Overall then, expanding green locomotive manufacturing production at Wabtec’s Law-
rence Park facility will produce major gains in employment conditions in the area. This will
be true both in terms of the increase in the number of job opportunities available in the
area and especially in terms of the compensation levels associated with jobs at the facility
itself.

TABLE 6. Average Wages and Compensation (wages and benefits) for the Most Common
Occupations at the Factory in Descending Order of Number of Jobs

Annual Annual
Occupation Wages Total Compensation
Metal Workers and Plastic Workers $74,550 $93,748
Assemblers and Fabricators $69,458 $87,352
Other Production Occupations $73,698 $92,556
Material Moving Workers $50,223 $62,281
Vehicle and Mobile Equipment Mechanics, Installers, and Repairers $81,660 $101,469
Engineers $142,661 $179,025
Business Operations Specialists $90,709 $112,120
Other Installation, Maintenance, and Repair Occupations $87,477 $109,005
Supervisors of Production Workers $116,958 $146,965
Motor Vehicle Operators $49,403 $61,081

Sources: IMPLAN.
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Accounting for Labor Productivity Gains over Time

Our estimates on employment creation, per $1 million or $1 billion in spending, respec-
tively, are based on the U.S. Commerce Department’s most recent survey figures on pro-
duction methods used for manufacturing locomotives in the Erie, Pennsylvania region.

To provide a broader set of results on employment creation prospects through expanding
green locomotive manufacturing at the Lawrence Park facility, it will be useful to consider
how the trajectory of employment at Lawrence Park could proceed over time. To illus-
trate this, we consider a scenario in which, extending our Phase 2 scenario over a decade,
Wabtec produces 1,000 green locomotives per year over this 10-year period.’ As Wabtec
maintains this manufacturing operation over a decade, it will certainly incorporate some
improvements in its production methods. These improvements will translate into gains in
labor productivity. This means that, over a decade, Wabtec will be able to produce 1,000
new diesel-electric and/or battery-electric locomotives through employing a smaller num-
ber of workers. We can estimate how much employment creation will decline through
gains in labor productivity by working with an assumption as to what the average rate of
productivity growth is likely to be over the decade.

Between 2010 and 2022, Wabtec reported an increase of 2.6 percent per year in labor pro-
ductivity."" If we assume as a lower-end approximation that labor productivity at the Law-
rence Park facility improves at an average rate of 2 percent per year between 2023 - 2032,
that implies that labor productivity in 2032 will be approximately 16 percent higher than it
was in 2023. It correspondingly means that, by 2032, Wabtec will be able to operate with
16 percent fewer employees in order to produce a given number of green locomotives—
e.g. 1,000 locomotives per year under our Phase 2 scenario.

We see the results of this illustrative pattern of labor productivity gains in Table 7. As the
table shows, the range of job creation falls as follows:

®m At Lawrence Park: from a range of 3,400 — 5,100 jobs per year in 2023 to 2,845 — 4,267
in 2032;

= |n Erie County outside of Lawrence Park: from a range of 3,060 — 5,100 jobs per year in
2023 t0 2,560 — 4,267 in 2032; and

= Throughout the U.S. overall: from a range of 9,860 — 14,960 jobs per year in 2023 to a
range of 8,250 - 12,518 jobs in 2032.

Of course, Wabtec could choose to increase production above our assumed level of 1,000
locomotives per year between 2023 and 2032. In that case, the fall in employment be-
tween 2023 - 2032 would be diminished in proportion to the increased production level.
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TABLE 7. Phase 2 Job Creation in 2023 and 2032 with 2 Percent Annual

Labor Productivity Growth

Phase 2 Lawrence Park Production at 1,000 Green Locomotives/year

2023 2032
Employment Employment
Occupation Range Range
Lawrence Park 3,400 - 5,100 2,845 - 4,267
Erie County outside of Lawrence Park 3,060 - 5,100 2,560 - 4,267
Total 9,860 — 14,960 8,250-12,518

Sources: See Tables 1 and 2.

Endnotes

1 For the most part, Tier 4 standards require the use of exhaust gas aftertreatment technologies, such as
diesel particulate filters and urea-SCR. However, some commercial locomotive engines were able to meet
Tier 4 standards without aftertreatment (Air Resources Board, 2016; Dieselnet, 2023).

2 SeeWabtec (2023a). For detailed general background on the viability of battery electric locomotives, see
Casey (2021) and Popovich et al. (2021).

Personal correspondence with authors, 4/18/23.

4 The input-output table that we use for generating estimates in this study are based on survey data provid-
ed by the U.S. Commerce Department. The survey data that we utilize here are focused on input-output
data specifically for Erie County, Pennsylvania, as well as for the remainder of the Pennsylvania economy
and the rest of the United States. A detailed discussion of the strengths and weaknesses of input-output
(I-0) models and their application to estimating employment can be found in Appendix 4 of Pollin et al.
(2014).

5 See Ohnsman (2022); the Slawson estimate is from personal correspondence with authors, 4/19/23.
6 https://irwabteccorp.com/static-files/d44caffd-48b4-4378-9a99-c3c5ffabead9.

To be more specific, this result depends on assuming that the relationships between inputs and outputs

in our model are linear. This means that the employment/output ratios that we report in Tables 1 and 2
will remain fixed regardless of whether the spending level for these activities is $1 million, $1.5 billion, $1.7
billion, $3 billion, $3.4 billion or any other figure. The viability of working with this linearity assumption is
discussed, among other places, in Pollin et al. (2014).

8 SeeBLS (2023).
9 See Census (2023).
10 We also assume that the purchasing power of this spending will remain constant in 2023 dollars.

11 More precisely, they reported an average annual increase in revenue per worker between 2010 and 2022
of 2.6 percent. We calculated this from data provided in the Compustat data files.
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