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The North American off highway equipment industry is a significant component of the nation’s manufacturing base
and a leader in providing innovative solutions to the global construction, agriculture, mining and forestry sectors.
The Association of Equipment Manufacturers (AEM) commissioned IHS to quantify the economic contributions of
the North American off-highway equipment and ancillary products' industry to the economies of the United States
and Canada, and provide enhanced detailed understanding of the industry’s extensive supply chain by economic
sector at the national and state/provincial level. The key findings of this study measure the economic contribution
the industry makes in terms of jobs supported, value added (contribution to GDP), sales (output), labor income, and
taxes within the broader economy.

For 2016, the THS estimates there was $31.3 trillion in total sales activity in the United States across all sectors; of that
total, IHS estimates that $416.2 billion in sales was supported by the off-highway equipment and ancillary products
industry’s economic activity. This occurred through approximately $266.5 billion in direct industry sales activity, such
as the sales of equipment like skid steers and combines, which generated additional economic activity as dollars flowed
through the equipment manufacturing supply chain. This multiplier effect drove an additional $94.7 billion in indirect
sales in the supply chain for goods and services such as steel, electronics and banking services. Further, equipment
companies and their suppliers hired and compensated employees, who, in turn, used their incomes to generate
additional economic activity through the purchase of consumer goods and services. These third-order or ‘induced’
effects amount to $55.0 billion in 2016. The following graphic depicts this flow of economic effects.

Flow of US economic impacts from direct spending through income effect

In 2016, the off-highway and ancillary products industry generated $267
billion in output to produce end-use goods and services

\ -

Employee
spending

Meeting this demand generated an

additional $95 billion upstream —
supply chain spending

r Employee spending : >

Employees spent some income in the local economy,
resulting in $55 billion of induced sales activity

Source: IHS © 2017 IHS

The economic activity generated through the sales of off-highway equipment and ancillary products triggers
additional economic benefits—workers must be hired and retained to fill orders for goods and services, companies
reap additional profits and make larger contributions to GDP, and companies and their employees must pay taxes.
Taking those variables into account, IHS estimates that in 2016, the off-highway equipment and ancillary products
industry directly employed nearly 500,000 people between the United States and Canada in the production of off-
highway equipment.

*Includes product accessories, tooling, and other supporting components
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The equipment manufacturing industry in the United States

« The total direct, indirect and induced employment contribution of the US off-highway equipment and ancillary
productsindustryin 2016 totaled 1.3 million workers engaged in the design, production and sale of goods and services
and includes the industry’s supporting supply chain and induced local employment.

- Jobs supported by the off-highway equipment and ancillary products industry represent nearly 1% of the US total
employment base.

Of the 424,000 US employees directly involved with firms engaged in the production of off-highway equipment,
163,000 jobs were tied to the construction equipment industry, 114,000 jobs were tied to the agriculture equipment
industry, and the remaining 148,000 jobs were tied to the mining equipment industry.

Direct off-highway equipment and ancillary productsindustry jobs combined with those supported in the industry’s
supply chain represented more than 7% of the US manufacturing employment base.

Forevery $1millionindirectindustrysales,2.7jobsare supported within theindustry’ssupply chainin the United States.

« The off-highway equipment and ancillary products industry generated $158.8 billion in economic value, which
represented 0.9% of 2016 total nominal GDP in the United States.

The output (industry sales activity) driven by the off-highway equipment and ancillary products industry directly
and through the supply chain represented 5.1% of manufacturing output in the United States.

« Labor income supported by the off-highway equipment and ancillary products industry represented about 1.3% of
US total labor income.

Theaverage USlaborincome perjobwithin the off-highwayequipmentandancillary productsindustry (both producers
of end-use goods and services as well as the supply chain) amounted to just over $78,000—or approximately 58%
above the national average—reflecting the highly skilled nature of the workforce.

Of the total 1.3 million jobs linked to the off-highway equipment industry, the manufacturing sector is the largest
total employment contributor at 39 percent, followed by professional and business services at 23 percent and retail
trade at 13 percent.

Texas leads all states with 16% of total US industry-related employment. Illinois, Wisconsin, and Ohio follow with
9%, 8%, and 6% shares, respectively.

The equipment manufacturing industry in Canada

The industry also makes a significant economic contribution in Canada, where it supports about 149,000 total jobs—
more than 64,000 people directly employed by industries involved in the production of off-highway equipment and
another 84,000 jobs associated with the industry’s supply chain and the income effects of the direct and indirect
employment. In total, nearly $34 billion in sales activity is generated directly or supported by the industry, which
adds nearly $15 billion to Canada’s GDP.2

« The off-highway equipment and ancillary productsindustry supports 149,000 total employees in Canada—including
64,000 direct jobs involved in firms producing off-highway equipment.

« Ontariohasthelargest concentration of directemploymentinthe manufacturing of off-highway equipment, withjust
over 25,000jobs within the province. Albertaand Quebec are home to the bulk of the remaining direct employment,
with 15,000 and 12,000 direct employees, respectively.

2All Canadian impact results are shown in US dollars
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« The equipment manufacturing industry generates $34 billion in total sales activity in Canada, with more than $15.5
billion of that coming from direct industry activity.

« The direct economic contribution driven by the off-highway equipment and ancillary products industry represented
about 4.1% of Canada’s total share of the manufacturing component of Canada’s GDP.

« The 149,000 total jobs supported by the industry generate $9.7 billion in labor income, with an average annual wage
for direct industry employees of $73,500.

« The off-highway equipment and ancillary products industry generated $14.9 billion in economic value in Canada,
which represented 1% of 2016 total nominal GDP.

The North American off-highway equipment and ancillary products industry is a broad complex of firms performing
avariety of functions, including the manufacturing of finished and semifinished goods, raw materials, components,
systems, and platforms. For the purposes of this analysis, the equipment industry is defined by a set of relevant
sectors categorized under the North American Industry Classification System (NAICS) that which includes firms
that produce goods and services for end use by off-highway equipment and ancillary products industry customers,
whereas other subsectors are predominately composed of suppliers that support production.
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AEM industry outlook and trends

Overview

The equipment manufacturing industry is ubiquitous in
the US economy. Every day, across the country, men and
women make use of an array of equipment to help build
roads, bridges, and hospitals; produce energy to fuel cars
and heat homes; and grow and harvest crops to feed the
world. This industry’s diversity reflects the extent to
which machinery powers our modern economy.

The multitude of sectors that depend on equipment
means there are more requirements than ever that
shape demand for types of machinery and affect how
manufacturers in response adjust production and
innovate new technology to meet the economy’s needs.

Asaresult, the equipment manufacturing industry

has most recently undergone significant transition.

The industry’s overall performance in recent years

has struggled owing to declining commodity prices

(for agriculture, oil, gas, and minerals), inconsistent
government support for infrastructure investment, and
declining exports attributable in part to the US dollar’s
strength during a time of relatively weak economic
performance in key export markets.

There are, however, good reasons for a positive
outlook across this important industry whose
mission-critical goods account for about 1% of total
US GDP yet enable so much more economic activity
in the way of new construction, crop production and
energy and mineral extraction.

The 2016 US presidential and congressional election
prompted a noticeable uptick in consumer and business
sentiment, and stock-market indices have surged. Many

—
~) GRADALL

Where Ingenuity Works

Gradall employs 400 people in an entirely unionized
workforce in a single facility in Ohio, where it
manufactures Gradall excavators and Vacall vacuum
and jetting machines.

Allits manufacturing is done domestically, and more
than 80% of its sales stay within North America.

Its supply chain has diversified globally over the years,
but some purchases remain local, such as steel.

(In this industry) “You live and die by new
production and new developments” - Mike
Haberman, president

“Hiring has become a challenge. Skill sets are
drastically different with respect to technology. If
trade schools aren’t staying current with technology,
you have a really hard time hiring good people.”

“Logistics are an advantage for domestic
manufacturing. When you’re talking logistics, you
need to talk infrastructure. As our infrastructure
ages, that’s going to get more difficult. The entire
economy is based on free movement.”

Workforce: “We as a country need to stay ahead of
the curve on workforce. If we want manufacturing
to stay and thrive in this country, we need to stay
up-to-date on workforce and development.”

businesses, including equipment manufacturers, are optimistic that the Trump administration and a Republican-
controlled Congress will cut taxes, roll back regulations, and make it easier to repatriate profits. President Donald
Trump’s pledge to make a major investment in US infrastructure has notably spurred positive business sentiment,

especially among manufacturers of construction equipment.

IHS expects overall US real GDP growth to improve from 1.6% in 2016 to 2.3% in 2017. This outlook reflects an end
to the recent surplus inventory correction as well as a rebound in energy-sector investment. It will take longer for
policy-related changes to impact real GDP growth to become apparent. This forecast makes the core assumption

that elected leaders will reduce the statutory corporate income tax rate from 35% to 20%, partially offset by a scaling
back of tax credits. Even still, the effects of these tax cuts and the effects of any deregulation may not become

apparent until late 2017 or early 2018.

IHS projects real GDP will improve to 2.6% in 2018. Consumer spending growth should pick up in 2017 and 2018,
supported by gains in consumer confidence, employment, real disposable income, and household net worth.

February 2017
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This forecast is based on an analysis of many of those
variables that will drive performance in the equipment
manufacturing industry, including construction

and energy markets, farm income, interest and
exchange rates, and public policies—like tax reform,
infrastructure investment, and changes to global
trading relationships—that shape all of these issues.

The bottom line for the equipment manufacturing
industry is that improving business fundamentals
combined with expected policy actions will allow real
equipment spending to pick up in the fourth quarter
of 2017. We expect spending on equipment will extend
into 2018 and beyond, based on many of the key factors
outlined in the following sections.

Construction markets

Construction equipment manufacturing accounts for
about 38% of the equipment manufacturing industry,
as defined by IHS for the purposes of this report.
Manufacturers of construction equipment directly
employ 163,000 people in the United States and
contributed nearly $31 billion to US GDP. This sector’s
health is shaped by many variables, most significantly
public and private investment in home, commercial,
and industrial real estate construction; mines and
wells; utilities; institutional spending; and traditional
infrastructure projects.

We expect a major infrastructure initiative by the
Trump administration, combined with continued
growth in residential and nonresidential structures,

Kubota manufactures machinery and equipment,
including a full line of tractors, and is headquartered
in Texas, where it moved from California in response
to lower tax rates and the availability of skilled labor.
Kubota also has a significant employment impact
through its 1,100 dealerships scattered across the
nation. Its primary production facilities are in
Gainesville and Jefferson, Georgia. Its Lincolnshire,
Ilinois plant makes OEM engines for all of its
product lines.

Skilled labor shortages are a key concern. “We
have an internship program, where it allows
engineers to work over the summer, and it offers
them jobs at the conclusion of the program.”

- Todd Stucke, Vice President. Finally, Kubota also
opens its doors to technical college classes,
allowing them on the factory floor to see
engineering at work within its facility.

One way Kubota gives back to the community is
through a program that supports veterans
transitioning to farming by giving away tractors
each year through an affiliated charity.

would stimulate additional demand for construction equipment in 2018 and 2019. The resurgence could be
accelerated if Congress enacts any tax reform package, especially if it includes favorable bonus depreciation
provisions. As a result, we have a cautiously optimistic forecast for construction equipment manufacturing that has

even further upside potential.

Housing

Sustained growth in employment and real incomes has supported growing demand for housing. Although mortgage
rates currently remain low, we expect mortgage interest rates to rise as the US Federal Reserve steadily increases
its benchmark rate. However, housing supply is constrained by shortages of labor and available lots. The mismatch
between demand and supply has contributed to rising home prices, and the combination of higher prices and higher
financing costs is reducing affordability and slowing the residential recovery.

Asaresult, the US home ownership rate has fallen to a 51-year low as many new households choose to rent rather
than own. Lean inventories of unsold homes, low rental vacancy rates, and rising prices will encourage builders to
increase construction activity. However, the combination of lower affordability and high college debt loads among
younger households suggests multifamily units will account for one-third of housing starts during the forecast. This
would represent a significantly higher share for new housing construction than we have observed since 2000, but it
also marks a return to the typical pattern of the US housing industry prior to the residential bubble.

© 2017 IHS 11 February 2017



IHS Economics | The Market Size and Economic Contributions of the Off-Highway Equipment Industry

Commercial and industrial

Business spending on structures depends on expected economic growth compared with existing capacity, corporate
profits, and the cost of capital. Efficiency gains such as increased worker productivity or energy savings have also
become increasingly important to businesses as they consider their need for space. Technological advances can also
create the need for new or substantially renovated space.

US employment recovered its pre-recession level more than a year ago, and additional employment gains have
driven construction growth. This has been particularly true within the commercial segment, and especially
regarding offices and hotels within that segment. Hotel construction will subside significantly during the forecast,
but office construction should continue at reduced rates. Retail construction has been a drag on the commercial
sector as electronic commerce has taken share from big-box stores and shopping malls.

By contrast, construction of manufacturing facilities will slow. This segment had seen significant growth as large
downstream petroleum facilities were built to produce ethanol, ammonia, and other byproducts of the shale
revolution. Given rising employment costs, there has also been significant investment in new equipment and
electronics on shop floors, which registers as construction spending because of the renovation often required. Still,
a slowing construction cycle for large projects, combined with increased international production as a result of the
strong US dollar, results in a forecast for some contraction in the industrial construction segment. Tax reform may
rejuvenate investment, although its effects are too premature to forecast.

Mines and wells

One of the construction segments that buoyed the equipment sector post-Great Recession and is set to enjoy the
strongest turnaround since 2014 is mines and wells. The recovery in energy prices in 2016 was welcome news

for oil and gas drilling. As importantly, the downturn in energy prices eliminated weaker players, consolidated
supply chains, and drove more efficient drilling techniques. As a result, the US fracking industry can operate
profitably at lower oil prices. Taken together, we expect a dramatic improvement in activity in 2017 with
continued growth to follow. A cautionary note is that this presents a base effect—a sharp recovery from a very
low level. With a large, idle base of relatively new equipment, there will be a lag before new drilling activity
translates into demand for new equipment.

Institutional spending

Institutional spending is poised for moderate growth. Increased tax revenues at the state and local level will allow
construction of previously deferred projects. However, uncertainty about the Affordable Care Act will weigh
against significant gains in healthcare construction. We are likely to see demand for healthcare offices around new
residential developments and continued growth of specialty care facilities at the expense of large-scale hospitals.

Similarly, weak rates of household formation of recent years, which as a result slows growth in school-age children,
will restrain spending on construction of educational facilities.

Infrastructure investment

Our forecast anticipates the passage of some kind of infrastructure legislation under the Trump administration,
although the scale and financing of such legislation is uncertain. Trump has called for as much as $1 trillion in
infrastructure investment, which could be paid for by methods ranging from bond guarantees to repatriated
corporate earnings to general government revenue. This report projects a package of $250 billion over ten years,
with a roughly level increase. Although the timing may not be exactly linear, this funding commitment would
pump an additional $25 billion into construction spending per year, starting in 2018. This assumption would result
in a discrete jump in growth in the construction market in 2018, when the act takes effect, followed by more
moderate growth at the higher level of spending. Whereas the following table highlights road construction, we
would expect the effects to include airports, seaports, and other public infrastructure.
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Construction spending growth for key structure types (constant 2009 US dollars)

2014 2015 2016 2017 2018 2019 2020
Residential 3.4 11.8 4.7 2.7 3.1 2.5 2.3
Commercial 19.0 10.1 18.0 6.6 5.7 4.6 4.6
Industrial 129 30.8 -4.3 -2.8 -4.3 -6.8 1.2
Mines and wells 5.5 -31.2 -439 42.4 12.8 6.9 6.6
Healthcare =71 10.2 4.7 37 2.3 19 19
Utilities 14.5 -10.6 19 -19 -0.8 -2.2 -19
Highways and streets 1.8 0.6 14 19 6.0 0.4 -0.2
Total 4.7 2.7 1.4 4.2 3.2 2.2 2.0
Source: IHS © 2017 IHS

Agriculture markets

Farm equipment manufacturing accounts for approximately 27% of the equipment manufacturing industry, as
defined by IHS for the purposes of this report. Manufacturers of agriculture-related equipment directly employed
114,000 people in the United States in 2016 and contributed nearly $21 billion to US GDP. A variety of interrelated
variables shape this sector’s health, most significantly the production and prices of major agricultural commodities,
farm incomes, ethanol production, and the current supply of idle equipment that can still be put into service.

Commodity crop production

The US Department of Agriculture (USDA) updated its 2016/17 levels for plantings and yields for the 2016/17

crops in its February Crop Production Report. All wheat area harvest is seen at 43.9 million acres, with corn at

86.7 million acres, sorghum at 6.2 million acres, soybeans at 82.7 million acres, cotton at 9.5 million acres, and all
rice at 3.1 million acres. Given the very conducive planting season, total principal-crop planted area reached 323.1
million acres in 2016/17, up from 319.4 million acres the previous season. The USDA also revised its projected yields
to project new record highs for soybeans and sorghum; projections were reduced for corn, rice, and cotton; and US
wheat yields were left unchanged. The USDA could further raise soybean yield levels in subsequent production
reports since harvest reports imply a very good crop. Corn crops face bigger questions owing to uneven yield reports
from different parts of the United States; nonetheless, a majority of the Corn Belt is on track to witness a large crop,
and from a balance-sheet perspective, even if yields are reduced slightly, residual-use reduction will help soften the
loss of ending stocks. For the remaining crops being harvested—soybeans, cotton, and sorghum—there appears to
be no major concern at this time for harvests moving outside of their respective five-year averages.

For the upcoming 2017/18 planting season, corn plantings are forecast to fall to 89.2 million acres, which is
contingent on prevented plantings moving back closer to average and would assume average delays to plantings that
did not occur in 2016/17. US soybean plantings are estimated at a new record high of 86.4 million acres, as producers
capitalize on stronger soybean price ratios compared with other crops, as well as some level of carryover excitement,
given the 2016/17 yield level. Sorghum plantings are seen rising minimally to 7 million acres but are at risk of
coming in lower if prices are unable to rise back to their more traditional price ratio. A majority of next season’s
growth is centered in Texas, which is always at a greater risk for weather difficulties.

We continue to expect yields to move back toward their respective trends, and with another record year in the
books, the risks have again increased for a below-trend-line yield event for major commodities, adding to the upward
price risk for the end of 2016/17. In 2017/18, US corn yields are forecast at 167.6 bushels per acre, with sorghum at 67.5
bushels per acre, all wheat at 47.1 bushels per acre, all rice at 7,583 pounds per acre, cotton at 831 pounds per acre,
and soybeans at 45.4 bushels per acre.
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Ethanol production

US ethanol production is expected to reach almost 15.1 billion gallons in the 2016/17 marketing year, with
conventional, corn-based ethanol representing almost 98% of that total. US ethanol production is not expected to
change dramatically during the next two marketing years, as exports and domestic demand remain flat. The US will
continue to lead as a net exporter of ethanol in the immediate future, although this could begin to taper after 2020.
The blend wall for ethanol in gasoline sold in the United States is expected to remain at 10% in the short term and

is projected to gradually rise, eventually reaching E-13. US gasoline demand is expected to be flat during the 2016/17
marketing year and may begin to trend lower through 2025 before stabilizing. The US-implied retail ethanol price is
forecast at $2.22 per gallon in 2016/17, $0.09 per gallon higher than in 2015/16.

Commodity prices and farm income

Agricultural commodity prices are expected to rise only slightly in 2017, but energy prices will climb. The result
is that agricultural cash receipts and farm incomes are both likely to be down in 2017, with only small increases
expected in 2018. Demand for new agricultural equipment is a function of farm income, and because of this, we
expect soft domestic demand for farm equipment. Weak domestic demand will be compounded by the strong US
dollar, which will diminish manufacturers’ ability to export products to foreign buyers.

IHS projects net farm income at $64.1 billion in 2016 and $63.6 billion in 2017. The cattle price outlook has become

a bit more bearish as both live cattle and feeders collapsed to lows not seen since 2010 in their respective futures
markets. Texas/Oklahoma cash cattle prices traded at $98 per hundredweight in the middle of October, prices not
reached since October 2010. Livestock markets have followed in crops’ footsteps, and like most bear markets, a

little faster than anticipated. Cattle prices bounced back above $100 per hundredweight at the end of October, and if
strength builds in futures, prices could support a short-term rally.

We expect net farm income will begin to slowly trend higher past 2018, as commodity prices move above recent
lows. Net farm income is finally forecast to push back above $80 billion after 2021. All livestock cash receipts are
forecast at $161.3 billion in 2016 and $169.5 billion in 2017. All crop cash receipts are expected to reach $184.1 billion
in 2016, down from $189.4 billion in 2015, and fall slightly to $182.8 billion in 2017. The larger US soybean crop and
stronger prices have more than offset losses in food grain cash receipts in 2016 and 2017. All cash receipts are forecast
to jump back higher in 2018 as commodity prices bottom out around the 2017/18 marketing year. Livestock cash
receipts will fail to eclipse crop cash receipts until after 2023.

Total expenses have been

. US agricultural recipts improve, but income remains flat in 2017
moving lower and are expected

to be $338.7 billion in 2016 and 450
$336.7 billion in 2017. One of the 400
key drivers for lower expenses 350
is cheaper livestock costs as a £
result of weaker prices. Costs 3 300
associated with property taxes 2 250 4
have moved higher throughout “ﬁ
the forecast period, which 5§ 2007
moderately offset the savings z 150 -
associated with lower fuel
and oil prices. Overall, major 100 1
expense categories such as 50 -
feed, fertilizer, and oil remain 0
under pressure through 2018 as 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
a result of weaker commodity
prices. Following this slump and m Cash receipts Net farm income
Source: IHS © 2017 IHS
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a bottoming out of commodity prices, which also includes oils and fertilizers, total expenses will begin to
trend higher.

There are anecdotal indicators that the several years of very low crop prices and the downward correction in farm
income are beginning to take a toll on farmers. The recent downturn has depleted some farmers’ cash reserves and
they are forced to borrow to get them through any rough spot in their cash flow. Land prices are also starting to
correct. Although the financial difficulties facing farmers are not as grave as during the last crisis, owing to lower
interest rates and restrained inflation, it is worth monitoring as farm incomes remain stalled.

Demand for farm equipment

Demand for agricultural equipment is likely to hit bottom soon, a slump compounded by overinvestment in new
equipment prior to the recent downturn. Farmers will begin to make purchases they had deferred for several years.

Combines are likely to be the first area to return to their normal replacement cycle. Combines historically have

the quickest turn-over interval for the very large commercial farms that represent the core - new combine market.
These farmers replace their units every 1 to 3 years because they have a very low tolerance for down-time. Delays

at harvest can be very costly, crop condition, yields, and future field work all suffer when you can’t complete the
harvest. The severe downturn in the agricultural equipment market caused even the most committed farmers to
delay their replacement cycle, their management process will not allow them to push off replacements much or any
further. The modest turnaround will be limited in part by challenges posed by secondary markets, As the price of
trade-ins fall (used combines are selling for $300,000 or more), the cost to replace widens considerably. Farmers that
buy good/excellent used combines keep them longer than the first owner (the first owner replaces/rotates combines
within one to three years).

For tractors, the bigger they were, the harder they fell—and they continue to fall. There are technologies farmers
want to bring online—plug-and-play prescription farming, seeding, fertilizer, auto steering/navigation, etc. Larger
farms have equipment with these features, but the next level or two down the size class chain of farms cannot yet
afford to buy into these more sophisticated technologies. This is helping prop up the good used tractor market, but it
is hard to counter low commodity prices.

Energy markets Crude oil and natural gas prices

Manufacturing of equipment 140 14
to support exploration and

extraction of oil, gas, and 120 12
minerals accounts for about 35% ,

of the equipment manufacturing | § '%° i i A 105
industry, as defined by IHS for 8 \ p
the purposes of this report. z 80 B B 8 2
Manufacturers of energy- 3 \ r \ / §,
related equipment directly Sl A AV A 1 ’ K ~N~ ° 5
employed some 148,000 people A WA gA r/ 4 a
in the United States in 2016 and /\/./\/ v

contributed more than $26 billion 20 2
to US GDP. Major factors shaping

demand for equipment in this 0 . , , , , , , , : : 1y
sector include the prices of oil, 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
natural gas, and other minerals s Crude oil, WTI (Left scale) Natural gas, Henry Hub (Right scale)

and commodities supported by Source: IHS ©2017 1HS
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Oil and gas

The oil and gas exploration and extraction industries have been a drag on equipment demand since late 2014, owing
to declining prices. However, market fundamentals are improving. OPEC agreed to cut production by 1.2 million
barrels per day (MMb/d) in the first six months of 2017, and non-OPEC countries plan further cuts of more than

0.5 MMby/d. Although actual cuts will likely be smaller, they will be sufficient to drain excess supply and maintain
prices above $50 per barrel. Indeed, with global spare production capacity at only 2 MMb/d, the risk is that any
sustained supply disruption could lead to an oil-price spike. Importantly, US production will begin to recover in early
2017, led by increases in the Permian Basin. The Trump administration has already put major pipeline projects back
on track; reduced regulation, fewer hurdles to further pipeline construction, and a possible opening of public lands
to exploration and production would lead to additional long-run oil and gas supplies.

We expect the natural gas market to tighten throughout 2017 as growth in demand outpaces growth in production.
Arecovery in oil production will lead to associated gas supply increases. Combined with Appalachia pipeline
expansions coming online in late 2017, this will bring the market back into balance in 2018. We do not expect
natural gas prices to decline, though, because industrial gas demand will increase as new capacity at ammonia,
methanol, and ethylene facilities come online. Rising electricity consumption, exports to Mexico, and liquefied
natural gas (LNG) exports to other countries could spur further demand growth. The North American gas resource
base is expanding, and costs are declining, owing to improved resource recovery and new discoveries.

Mining

With oil and natural gas prices expected to rise further during the forecast, we expect growth in spending on
mining structures. The Baker Hughes rig count has rebounded from a 71-year low of 404 rigs in May 2016 to 658
rigs. The biggest challenge for manufacturers of mining equipment is that a large and relatively new inventory of
equipment purchased before the 2014 crash has sat idle and can be put into service as commodity prices rebound.
Thus, we expect increased demand in 2017 to largely absorb existing equipment, postponing any need for new
equipment until 2018. However, we expect demand for new equipment to be strong when it does finally return, and
we anticipate double-digit increases in mining equipment production in 2018, 2019, and potentially even 2020.

Interest and exchange rates and global trade

Interest rates are another key variable affecting the performance of the equipment manufacturing industry.
These rates, in turn, affect exchange rates and global demand for equipment. These factors, combined with
potential changes to trading
rules sought by the Trump

.. . US dollar exchange rate
administration, are another 9

significant variable in forecasting 16
the health of the equipment 15 /7 \
manufacturing industry. '
1.4 +—; J /A

Interest rates o 1.3 ——
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US Federal Reserve (Fed) will 119
further raise interest rates. The
Fed raised rates 25 basis points in
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three more 25-basis-point hikes
in 2017. We expect the Fed will
raise interest rates 75 basis points
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annually during the next three years, bringing the policy interest rate to 3.0% by 2020. Increasing interest rates will
eventually slow investment growth.

Exchange rates

Entering 2017, the US dollar’s strong position relative to other global currencies represents a headwind for
manufacturers seeking to sell products overseas. The inflation-adjusted, trade-weighted value of the dollar for
the broad index of trading partners is expected to increase 3.2% between fourth-quarter 2016 and fourth-quarter
2017. We assume the dollar will reach its peak value in the fourth quarter of 2017, 5.5% above the 2015 average. We
anticipate this steady increase in the dollar’s trading value versus other major currencies will give way to a steady
decline from 2017 through the end of the forecast period, leading to a 14.8% decrease between 2017 and 2026.

Global trade

Approximately 30% of US agricultural equipment production is intended for export, and nearly 30% of US
production of construction equipment is also for export. Slow international growth combined with uncertainty
about trading rules under the Trump administration could act as a drag on the equipment manufacturing industry’s
overall performance.

Although the United States has enjoyed improving growth, much of the world will continue to experience economic
challenges. Economic growth in the Eurozone is projected to slow from 1.7% in 2016 to 1.4% in 2017, reflecting
increased political instability (France, Germany, and the Netherlands) and banking problems in key countries
(Italy). Growth in the United Kingdom will slow as uncertainty surrounding the Brexit process leads to scaled-back
investment and employment plans. Meanwhile, China’s economic growth will slow further because of imbalances
in credit and housing and excess capacity in its industrial sector. The good news is that recessions in Russia and
Brazil will end in 2017, although there is little chance of strong recoveries.

Any steps the Trump administration might take to revisit or exit existing trade agreements could further
complicate the challenging economic environment outside the United States. It is difficult to precisely forecast
how the Trump administration might rewrite existing trading rules, but any steps that make it more difficult for
manufacturers to export their products could hinder growth in the industry.

Industrial production growth in key machinery categories

2014 2015 2016 2017 2018 2019 2020
Construction machinery 54 2.3 -4.2 -12.6 4.1 3.6 2.4
Agricultural machinery -2.8 -10.5 -4.6 -8.7 1.1 39 3.4
Mining machinery 1.1 -13.1 -24.3 -79 16.0 18.3 10.0
Industrial machinery -1.3 8.7 2.5 7.3 5.3 51 2.5
Engine, turbine, power transmission 0.8 0.8 -12.7 1.2 39 3.7 2.4
Source: IHS © 2017 IHS

Workforce development

One of the most significant long-term issues facing the equipment manufacturing industry involves the availability
of skilled labor to fill available positions in the manufacturing workforce. We expect manufacturers’ demand for
skilled labor will continue to grow as the supply of qualified labor continues to decline.

The issue is partly demographic—tradesmen tend to be older, on balance. The American education system has
prioritized postsecondary education in recent decades at the expense of vocational training. As older skilled laborers
leave the workforce, there are fewer skilled workers available to take their place. Additional economic factors have
exacerbated this trend. The Great Recession prompted many skilled laborers to leave the construction trades for
retirement or other occupations. The result is a shortage of qualified workers as the construction industry rebounds.
Indeed, a 2015 Associated General Contractors (AGC) national survey found that 86% of contractors had difficulty
finding qualified individuals for key construction skills.
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Equipment manufacturers face similar workforce
challenges. A 2015 study by Deloitte and the
Manufacturing Institute indicated 84% of
manufacturing executives believed there was a skill
shortage in their industry. The same study said that
the US economy could generate the need for nearly 3.5
million skilled labor jobs in the next decade, but that
2.0 million of those jobs would go unfilled because of a
gap in skills and qualification. As a result, 60% of skilled
production workforce openings are vacant owing to
skill sets. This affects not only production, but also the
ability to implement new technologies.

It may take a comprehensive public policy strategy

to address this persistent shortage in skilled labor.

One key element of this strategy would reinforce the
manufacturing base in the United States through a suite
of tax reforms, trade agreements, regulatory relief, and
education and workforce development policies.

Whereas much of the policy discussion regarding
manufacturing has taken place at a national level,

the most effective programs to address skilled labor
and vocational training often occur at the state and
local level. Many manufacturers are not waiting

for government action and have created their own
internal training and development programs. Many
manufacturers also team with local secondary and
vocational schools, as well as community colleges, to
offer internships, career days, and even specific training
and certification programs to encourage a future career
with the company.

Technological developments

Creative destruction can be a healthy, even if disruptive,
force in any industry, and technology is a principal driver

Grote is a lighting and safety systems manufacturer
based in Indiana. Its 1,200 employees are primarily
within North America, with small facilities in
Germany and China.

Its business is a 50-50 split between OEM and
aftermarket. Within off-highway, it leans toward
OEM 80-20. LED lighting is its specialty.

“The number of regulations are high, but
enforcement must also be consistent.” - John Grote,
vice president, sales and marketing

“Infrastructure investment is critical. We need
better access to the interstate, as roads support
industry. Improved access to our own markets will
allow us to compete with anyone coming from
anywhere in the world. Infrastructure spending
focused on the ports—that spending benefits
importers. Keeping our roads well-maintained and
easily used will have a big impact.”

Data ownership and monetization from telematics
and the move toward higher voltage in the United
States and Europe are key trends Grote is watching.

Grote is working with local vocation school students
to identify and train students who can then
transition to working in its facility.

for change for both the equipment manufacturing industry as well as the customer industries this industry services.

Emerging technologies, for instance, are making construction projects more efficient than ever. Building
information modeling (BIM) changed how buildings are planned, but innovative technologies—big data, machine
learning, drones, robotics, and 3-D printing will change the way they are built. Large-scale construction takes
substantial investment and takes time to come to fruition. To the degree that new technologies can reduce the
time and investment associated with large-scale construction projects, they will help investors, taxpayers and other
beneficiaries of new infrastructure realize their returns more quickly.

Likewise, innovative technologies integrated into farm equipment have helped increase agricultural productivity
while making the industry more sustainable than ever. The proliferation of rural broadband technology helps
sophisticated farm machinery communicate seamlessly with other farm technologies, and innovations in
machinery itself, like precision agriculture technology, have revolutionized the way farmers, the customers of farm

equipment, do their work.

Drones are also increasingly used across end-use sectors that utilize off-highway equipment. Drones may be
used to complete building inspections as construction is ongoing, for instance, or to inspect the health of a

February 2017
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crop by proxy. Manual inspections in both industries
are time-consuming and even dangerous. The use of
drones allows coverage of more details in less time, and
they can record and send data in real time. Combined
with big data, inspection information could be rapidly
combined with specifications to help quickly develop
plans to address any shortcomings. As Internet of
Things (IOT) technology materializes, machine-to-
machine (M2M) connectivity portends a new era

for sectors deploying off-highway equipment with
more data informing equipment applications and new
efficiencies in the operation of ‘smart’ equipment to
drive productivity gains.

The advent of 3-D printing is already revolutionizing
manufacturing, as well. Manufacturers are increasingly
experimenting with how they may use 3-D printing to
produce specialty parts for a piece of equipment; some
manufacturers have even printed entire functioning
pieces of machinery. There are additional applications
for the construction industry; 3-D printing could allow
contractors to “print” concrete structures at a high
speed, which would avoid transportation of large, bulky
items, especially to a congested urban worksite.

Automation—i.e., robots—has been a mainstay of
large-scale manufacturing for years. Manufacturers
already employ robots and automated machinery

to streamline production, and automation is itself
becoming an increasing feature of machinery sold
to end users. Construction equipment can already
be programmed to accomplish repetitive tasks

like bricklaying, excavation, and painting. With
continued improvements to the technology, they

b

Macropaver

VSS Macropaver is a division of Reed International,
and it produces the Macropaver, a production
machine for slurry seal and microsurfacing. It is
based in central California.

“Exchange rates haven’t been a problem, as we have
always built a better machine.” - Jeff Reed, president
and CEO of VSS Macropaver

Regulations remain a primary concern. Specifically,
the regulatory mismatch between California and
the rest of the country has proven difficult.

Skilled labor is a problem, both on the manufacturing
side and on the sales side. “We’ve destroyed the trade
school system in this country—particularly in
attacking the for-profit trade schools. When you
finish at a trade school, you have marketable skills.”

“We support the community through pro bono
construction work and supplying of building
supplies. We’ve worked with the construction
operation that built the local soccer fields and also
donated concrete for special projects and road
repairs (especially in the run-down part of town).”

will be able to take on more complex work in time. Similarly, agricultural machinery may employ automated
planting, spraying, and harvesting technology that improves efficiencies for customers.

Manufacturers will need to continue to evolve to adapt to the new technological environment and their customers’
needs. Machinery must be able to interact with the robotics that will assemble components and even entire
structures. It must be able to communicate with remote technicians that will run the job site or farm of the

future. The machine must be smart enough to recognize mistakes and adapt to situations on the job site without
an operator. The focus of machine technology today is to make equipment that is more environmentally friendly,
conserves energy, and integrates technology such as the global positioning system (GPS) to improve operator
efficiency. The connected machine has already improved the maintenance and operation of equipment thereby
improving the lifespan and economic value of equipment to the end-use customer. The next challenge will be to
develop equipment that can be even more efficient without the operator.

© 2017 IHS
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Approach and methodology
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Defining the industry

IHS performed a detailed analysis of relevant North American Industry Classification System (NAICS) sectors to
ensure all sectors providing components directly to the end users of industry categories were properly identified.
Ajoint review of this list with the Association of Equipment Manufacturers (AEM) was necessary to affirm a

shared understanding of the market, and both AEM and THS conducted an extensive review of the definitions and
limitations of the industry to ensure clarity and consistency in market sizing. The initial spectrum of investigation
included 74 industry sectors. The following are tables outlining the final determination of the 37 NAICS

sectors associated with the equipment manufacturing industry. The result of the industry segmentation was a
comprehensive picture of the size of the equipment manufacturing industry at the national and state level, broken
out by employment for 2016. This data then served as the inputs for the national and state level input-output models
that were used to determine the full economic impact of the equipment manufacturing industry.

Industrial production growth in key machinery categories

NAICS code Description

333120 Construction machinery manufacturing

333111 Farm machinery and equipment manufacturing

333132 QOil and gas field machinery and equipment manufacturing

333995 Fluid power cylinder and actuator manufacturing

333912 Air and gas compressor manufacturing

333613 Mechanical power transmission equipment manufacturing

333612 Speed changer, industrial high-speed drive, and gear manufacturing

333992 Welding and soldering equipment manufacturing

333131 Mining machinery and equipment manufacturing

333996 Fluid power pump and motor manufacturing

333618 Other engine equipment manufacturing

333923 Overhead traveling crane, hoist, and monorail system manufacturing

332912 Fluid power valve and hose fitting manufacturing

333924 Industrial truck, tractor, trailer, and stacker machinery manufacturing

333112 Lawn and garden tractor and home lawn and garden equipment manufacturing

333991 Power-driven handtool manufacturing

333515 Cutting tool and machine tool accessory manufacturing

333922 Conveyor and conveying equipment manufacturing

333911 Pump and pumping equipment manufacturing

332911 Industrial valve manufacturing

332420 Metal tank (heavy gauge) manufacturing

333413 Industrial and commercial fan and blower and air purification equipment manufacturing
332410 Power boiler and heat exchanger manufacturing

333241 Food product machinery manufacturing

333243 Sawmill, woodworking, and paper machinery manufacturing

336211 Motor vehicle body manufacturing

333999 All other miscellaneous general purpose machinery manufacturing

336212 Truck trailer manufacturing

332510 Hardware manufacturing

333414 Heating equipment (except warm air furnaces) manufacturing

333997 Scale and balance manufacturing

333415 Air conditioning and air heating equipment and commercial and industrial refrigeration equipment manufacturing
336360 Motor vehicle seating and interior trim manufacturing

334220 Radio and television broadcasting and wireless communications equipment manufacturing
334419 Other electronic component manufacturing

333511 Industrial mold manufacturing

334513 Instruments and related products manufacturing for measuring, displaying, and controlling industrial process variables
Source: IHS © 2017 IHS
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The foundation of this data was the proprietary IHS Business Market Insights (BMI) service. This is a database
(based off the US Census, County Business Patterns data) of employment and output for all six-digit NAICS
categories for the US down to the zip-code level that is modeled and maintained by IHS industry experts. This
level of sector detail and geographic granularity was necessary to conduct this study while also having a sound
estimate for 2016 employment. In order to derive an accurate depiction of the equipment manufacturing industry,
it was important to have detailed economic data, not only about the affiliate businesses’ classification, but also the
location in which they operate.

The NAICS data, including what share of an industry’s data was determined to be relevant to the equipment
manufacturing industry, were then used as the foundation for a similar analysis of the industry in Canada. In place
of the US and state-based BMI data, StatCan data by industry and province was used as the starting point.

Extending the segmentation

Once direct employment at the national level was established, we then used the same methodology to collect state
data. Since the BMI database is based in NAICS codes, the error of attributing employment to a sector that does not
exist in a given state was diminished. However, in some cases, we have more information than what is provided
owing to lags in reporting or changes that occur in classifications. Any new information provided by AEM or IHS
industry experts was layered into the analysis for a robust understanding of the sector composition in each state.

IHS also supplemented this top-down methodology with a bottom-up approach to truly understand the regional
dynamics within the equipment manufacturing industries. This analysis leveraged AEM’s membership list and
secondary research on employment and output by business location. Totaling up the employment figures for
individual manufacturing plants allowed IHS to fully account for the total economic contributions of companies
that cross state lines.

Measuring the contribution of the equipment manufacturing industry

Business transactions with local suppliers and service providers serve as catalysts that trigger a flurry of economic
activity throughout the United States. For example, when a supplier sells a product or service to a producer of

an end-use good or service, that supplier needs to hire employees (i.e., labor) to transform inputs (raw materials,
energy, intellectual capital) into the final product or service. The inflation-adjusted ratio of sales to employees,
which economists call output per employee, is a measure of productivity.

The models IHS developed to assess the economic footprint of the US equipment manufacturing industry

contain productivity statistics for 440 industry sectors that are produced by IMPLAN, a software package that
measures economic impacts. These sectors are aggregations of six-digit NAICS codes and are used to reduce any
inconsistencies in state-level data. The IHS BMI employment data provided the starting point in assessing the
industry’s direct impact. These data enabled an accurate assignment of jobs for each industry sector in the models.
Industry-specific productivity data could then be applied to quantify the level of output supported by the business
transactions within each industry sector. These contributions occur as a result of direct spending with a tier-1
supplier and are therefore classified as a direct impact.

Sourcing the inputs a supplier requires to produce the product or service ordered by the producer of an end-use good
or service invokes additional rounds of economic impact. Referring to the left side of the following figure, when a
tier-1 supplier makes a sale, that supplier must then purchase the inputs (supplies and services) needed to produce
the final product. Some of these purchases will be imported from outside the US economy and were not included in
this analysis. The remaining purchases, which represent sales for local businesses, remain within the US economy.
Each supplier must, in turn, hire employees and source additional inputs from its suppliers. This effect occurs as a
result of transactions between vendors and their supplier networks (interindustry), and is considered an indirect
economic impact.
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Flow of US economic impacts from direct spending through income effect
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The difference between the value of a sale and the cost of its required nonlabor inputs is known as value added. As
its name suggests, this represents how much more valuable a final product or service is relative to its inputs. The
sum of all of the value added by all industries within an economy is equivalent to GDP. Using value added guards
against the double-counting that occurs when compiling output or revenue data by industry.

GDP is generally considered the broadest measure of the health of a national economy. The models developed by
IHS for this study included value-added statistics for each of the 440 industry sectors, allowing IHS to assess the
contribution of the equipment manufacturing industry to national GDP.

Finally, the direct and indirect employees spend a portion of their incomes in the regional economy on consumer
goods and services. This stimulates yet another round of economic activity, which results in induced effects on
employment, value added, and so on.

The results from the national model yielded employment, value added, labor income, and tax revenue generated

by the equipment manufacturing industry. State-level models were primarily driven by the levels of direct
employment determined in the data analysis and segment breakdown. However, states also experience significant
intermediate activities in support of direct economic activity in other states. These results are captured within the
national model but can fall out of a state-specific analysis that is driven solely by in-state direct employment. IHS
addressed this issue by allocating those remaining intermediate states through our proprietary regional economic
models and BMI data. This process ensures our state-level analysis is in harmony with our national models and
allocates all data based on existing industry supply capacity. The resulting levels of direct and intermediate impacts
then determine the significance of the spin-off impacts for each state. The following graphic highlights the overall
sequence of analysis.
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Diagram of modeling process
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Source: IHS © 2017 IHS

The results of this analysis provided industry-specific income, employment, and value-added data for each state.
IHS maintains broad industry-level data, by state, for employment and gross state product through its US Regional
Economics group. The results of our findings not only capture the overall impact of the industry and by segment
within the proper context of each state’s unique economy, but also highlight the significance of the primary
industries within the overall industry of each state—i.e., the equipment manufacturing industry provides X% of
total manufacturing employment in state Y, while also supporting Z% of professional services employment. Federal
and state tax generation by state was also determined from the economic impact analysis. IHS placed the state taxes
generated into the context of the overall share of state government revenue and also determined the per household
contribution to state taxes the equipment manufacturing industry provides in each state.

The overall process is similar for the analysis done on the Canadian market. There are fewer underlying industry
sectors in the IMPLAN models for Canada and the provinces, but those limitations are primarily outside the key
input manufacturing sectors needed for this analysis, so a similar level of industry detail was still available to
ensure the industry’s impact was properly modeled.
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