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@ 5. Real GDP Growth sy U.S. Real GDP Growth
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Annualized Real GDP

Real GDP will grow at a rate between 2.1% Growth=2.1%
to 2.5% in 2017. 3.0 - 2010 to 2016

* Asis usually the case, personal

consumption will drive real GDP growth

in 2017. It will increase at a rate slightly
greater than the rate of growth for the 15 -
GDP.

* Business investment will increase if
corporate tax rates are lowered.
Stronger investment will benefit the

economy in many ways. 0.0
* Government spending will see a slight
e pending g Annualized Real GDP
' Growth = 1.8¢
» The trade deficit will increase as a result row /o
the 2000s
of the lack of demand caused by a 15 -

strong dollar.

GDP = Consumption + Private Investment +
Government Spending + Net Exports

-3.0 -
2000 2002 2004 2006 2008 2010 2012 2014 2016

Source: Bureau of Economic Analysis, cher.co, chained in 2009 dollars.
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® United States Manufacturing Shipments

All Industries vs. Nondefense Capital, Excluding Aircraft

1992= 100 Manufacturing Shipments
2.10 -
Between 1993 and 2003 the shipment of nondefense capital goods
200 1 (red) grew at a faster rate than manufacturing shipments for all
1.90 -+ Industries (blue). That trend reversed in 2003. Shipments for all
180 - industries declined between Q3 2015 and Q2 2016.
1.70 -
1.60 -
1.50 -
140 -
1.30 -
1.20 -
Nondefense Capital Goods, Exc Aircraft 2015 average monthly shipments for
1.10 - :
—All Manufacturing manufacturing shipments for all Industries
1.00 1 were $468.6 billion.
0.90 T T T T T T T T T T T T
Jan-92 Jan-94 Jan-96 Jan-98 Jan-00 Jan-02 Jan-04 Jan-06 Jan-08 Jan-10 Jan-12 Jan-14 Jan-16
Source: FRED, SA. U.S. Bureau of the Census, cber.co. Note: Not adjusted for inflation.
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ISM PMI Composite Indices
Manufacturlng vs. Non-manufacturing

50= Neutral ISM Manufacturing vs. Non-Manufacturing Composite Indices

70

Since the end of the Great Recession, the Manufacturing Index (blue) has been more volatile than
65 - the Non-Manufacturing Index (orange). The Manufacturing Index was below 50 between October

2015 and February 2016. It has been positive since March, with the exception of August. In other

words, non-manufacturing businesses have been more optimistic than manufacturing businesses
60 - and both are optimistic,

“\
55 - A
o) 7
AW A
0 , Ve v A\
45 - = |SM Manufacturing Index
==|SM Non-Manufacturing
40 - Index (Composite)
35 -
Values > 50 points represent an expansion and values <50 points
represent a contraction. A value of 50 is neutral.
30 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Sources: Institute for Supply Management (ISM), FRED, cber.co.
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.Consumer Price Index

@(CPI)
O

The Denver-Boulder-Greeley CPI (red
bars) is sometimes used as a proxy for
Colorado inflation.

It has been greater than the U.S. CPI 12 of
18 times between 2000 and 2017. Five of
the six years that Colorado inflation was
lower were between 2003 and 2009.

Recently, higher housing prices and
medical costs have caused Colorado to be
a more expensive place to live.

The Denver-Boulder-Greeley CPI is
expected to rise by 2.8% in 2016 and 3.0%
in 2017.

Source: Bureau of Labor Statistics, cber.co.

-0.5

-1.0

Colorado vs. U.S. Consumer Price Index

1982-84=100

5.0 -

— = U.S.

= Colorado

4.5 1
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® The Global and U.S. in 2017

® Factors that Will Affect Manufacturing

Improved global economy (real GDP growth), 2.9%.
Stronger real GDP growth for the U.S., 2.2% t0 2.4%.
Nationally, 1.9 million to 2.1 million jobs added.

The Fed is optimistic about the economy, interest rates will
continue to rise in 2017.

Increased inflation 2.5% in the U.S. and 3.0% in CO.

6. After being down, manufacturing shipments are trending
upwards.

7. Strong surge in optimism from the purchasing managers.
8. The dollar with continue to be strong.

B~ =

o
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2017 will be a year of extremes - both
good and bad.

There is more upside potential than
downside risk.

There is a much smaller pool of
potential workers.



Basics of Colorado Economy
Employment, Unemployment, Population
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@Annual Employment Annual Change in Colorado Employment

. Thousands
.Change in Colorado 105.0 - Aol Ch
=3 Annual Change
Employmen
ployme t 90.0 - ] B —— Average for Decade
75.0 - - 10 | -
The 2017 forecast assumes that Colorado B - —
added 74,900 jobs in 2015 and 57,000 jobs 60.0 - -
in 2016. ] = T -
45.0 - | — ] B
For the first 8 years of this decade, 30.0 i i E |
Colorado has added an average of 51,400 ] i
| ]
0.0 ! ! !
The state will add 57,000 to 63,000 jobs in |_|
2017. Colorado employment will increase 150 7
by 2.2% to 2.4%. Average annual change (red lines) B
-30.0 1 by decade are as follows: B
450 | ° 47,700 jobs from 1970 to 1979. L
e * 26,400 jobs from 1980 to 1989
600 | ° 65,000 jobs from 1990 to 1999.
e * 11,300 jobs from 2000 to 2009.
750 4 ° 51,400 jobs from 2010 to 2017.
-90.0 -
-105.0 - —

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: Bureau of Labor Statistics, cher.co.
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¢ Projected Job Changes

2017 Forecast

Health Care
Accommodations and Food Services
Construction
Retail Trade

Professional and Scientific

K-12 Education

Local (Not K-12 Education)

Personal (Other) Services

Higher Education

B-to-B (Not Employment Services)
Arts, Entertnmt, and Recreation (AER)
Employment Services

Wholesale Trade

Private Education

Transportation, Warehousing, and Utilities
State (Not Higher Education)
Manufacturing

Corporate Headquarters (MCE)
Federal Government

Information

Natural Resources and Mining

Source: cber.co.
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Financial Activities

Job Change All Sectors

About 61.8% of total jobs will be added in the top five sectors.
These sectors are projected to increase by 3.2% in 2017.

Approximately 17.5% of all jobs will be added in leisure and
hospitality (AFS + AER). These sectors are projected to
increase by 1.1% in 2017.

About 7.5% of total jobs will be added in the PST, manufacturing, and
information sectors. These sectors are the source of primary and advanced
technology jobs. They are projected to increase by 2.4% in 2017.

There will be 2,656,800
Colorado wage and salary
employees in 2017.

2.0 4.0 6.0 8.0 10.0 12.0 14.0

Thousands (Average)
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Unemployment Rate

Unlted States vs. Colorado

Percent United States vs. Colorado Unemployment Rate

10.5 -

10.0 7 The natural rate of unemployment is an U-S- Unemployment Rate
95 1 academic concept. It is reached when the The 2016 year-end
9.0 1 labor market is in equilibrium. In most cases unerr_lployment rate for the
8.5 | this rate is between 4.5% and 5.5%. At rates U.S.is 4.7%. The estimated
g0 | aboveand below this level, the economy rate for Colorado is 3.0%.

' operates inefficiently - for different reasons. The unemployment rate for
7.5 1 Colorado will be in the range
7.0 - of 3.4% to 3.8% in 2017.

65 Colorado Unemployment Rate
A\
6.0 - Vel "
5-5 7 \~_~‘
5.0 - | Natural Rate of Unemployment
457 Since 2001 Colorado’s unemployment rate has
4.0 - usually been below the U.S. rate. At present, the
3.5 - Colorado economy is not operating efficiently
3.0 - because of challenges caused by its low rate of
2 5 T T T T T T unlemployllT]ent. T T T T T T 1
2001 2003 2005 2007 2009 2011 2013 2015

Source: Bureau of Labor Statistics, SA, cber.co.
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® Colorado Population
¢ Components of Change

The population increases and decreases are a result of the
natural rate of change (births minus deaths) and the

change in net migration (people moving into the state Thousands
minus people moving out of the state). 140.0

Change in Colorado Population 1991 - 2016

Over the past 272 decades the natural rate of change (red

bars) varied from a low of 29,145 in 1995 to a peak of 120.0 -
41,124 in 2007. For the past 10 years it has been slightly
above 30,000. 100.0 -

Changes resulting from net migration (blue bars) are
closely tied to the strength of the economy and the change
in state employment. For example, there were five years,
from 1986 to 1990, when net migration was negative (not 60.0
shown on this chart). More people moved out of state than

moved into the state to escape a regional recession. During  40.0
the past two recessions, net migration declined, but did not

turn negative. It was difficult for people to move anywhere 20.0
to escape the downturn.

80.0 -

Net Migration
Natural Change

The Colorado population will increase by about 100,000 in 0.0
2015, 2016, and 2017. In 2017 the state’s population will 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018
increase by 1.8% to 5.655,403.

Sources: State Demography Office and cber.co. 12
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® The Colorado Economy in 2017
® Factors that Will Affect Manufacturing

1. Modest, but diverse job growth There is a much small pool of potential
2. Construction will be solid workers.

3. Extractive industries are on solid ground again.

4. Strong population growth How will businesses and

5. State government has budget challenges manufacturers react to the small

talent pool.
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The Colorado Economy

Manufacturing — Size of Manufacturers, Establishments,
Employees, Wages, GDP, Location Quotient
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® U.S. Establishments and Employment
® Total Employment vs. Manufacturing (2015)

65.0% -
60.0% -
55.0% - m US Total Establishments
50.0% - m US Total Employment
45.0% - m US Mfg Establishments
m US Mfg Employment
40.0% -
35.0% - , . .
»  88% of establishments have <20 workers (blue), 27% of the employees work in these companies (red).
30.0% - »  72% of manufacturers have <20 workers (grey), 11% of the manufacturing employees work in these companies (purple)
» 2% of establishments have 100+ workers (blue), 42% of the employees work in these companies (red).
25.0% - » 8% of manufacturers have 100+ workers (grey), 64% of the manufacturing employees work in these companies (purple)
20.0% -
15.0% -
10.0% -
5.0% -
0.0% -

<6 5t09 1010 19 20t0 49 50to 99 100t0249 25010499 500 to 999 1,000+

Source: Bureau of Labor Statistics, cber.co.
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® Colorado Establishments and Employment
® Total Employment vs. Manufacturing (2015)

65.0% -
60.0% -
55.0% - m CO Total Establishments
50.0% - ® CO Total Employment
450% - m CO Mfg Establishments
m Co Mfg Employment
40.0% -
35.0% +  88% of establishments have <20 workers (blue), 29% of the employees work in these companies (red).
. »  78% of manufacturers have <20 workers (grey), 16% of the manufacturing employees work in these companies (purple)
30.0% - » 2% of establishments have 100+ workers (blue), 36% of the employees work in these companies (red).
25 0% * 4% of manufacturers have 100+ workers (grey), 55% of the manufacturing employees work in these companies (purple)
.J/0
20.0%
15.0%
10.0%
5.0%
0.0%

<6 5t09 1010 19 20t0 49 50to 99 100t0249 25010499 500 to 999 1,000+

Source: Bureau of Labor Statistics, SA, cber.co.
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® Number of Establishments
® Colorado vs. U.S. Private Sector
Total and Manufacturing

2001=100

Number of Private Sector Establishments

125.0

120.0 -

115.0 -

110.0 -

105.0 -

100.0 -

95.0 -

90.0 -

85.0 -

2015 Number of Private Sector Establishments
U.S. Mfg. (Blue) 340,615

U.S. (Red) 9,224,336
CO (Grey) 182,722
CO Mfg. (Purple) 5,665

Annualized Rate of Cha
2001 to 2015

U.S. Mfg. (Blue) -1.1%
U.S. (Red) 1.3%

=={.S. Manufacturing
=—U.S.

=== Colorado

= (0O Manufacturing

CO (Grey) 1.4%

80.0

CO Mfg. (Purple) -.0.6%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Bureau of Labor Statistics, cber.co.
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® Number of Employees
® Colorado vs. U.S. Private Sector
Total and Manufacturing

Number of Private Sector Employees

2001=100
115.0

2015 Number of Private Sector Employees
110.0 - U.S. Mfg. (Blue) 12,291,676
U.S. (Red) 118,307,717

1050 1 c0 (Grey) 2,097 611

100.0 | CQ
95.0 -

9.0 -

85.0 -

80.0 - Annualized Rate of Change
20010 2015

75.0 - U.S. Mfg. (Blue)-2.0%
U.S. (Red) 0.6%

70.0 | CO(Grey) 0.8%

=U.S. Manufacturing
=—U.S.

=== Colorado

== (0 Manufacturing

CO Mfg. (Purple) -1.8%
65.0 9. (Purple) -1.8%

Source: Bureau of Economic Analysis, cber.co.. Note: U.S. real GDP is summary of states GDP.
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® Average Annual Wages
® Colorado vs. U.S. Private Sector
Total and Manufacturing

AAW Average Annual Wages
$69,000
$66,000 - ——{J.S. Manufacturing / $66,483
—U.S. 54,305
$63,000 | ——Colorado 5
e (G0 Manufacturing
$60,000 -
| The gap between Colorado and U.S.
$57,000 AAW for manufacturing has decreased. $54 518
54,000 - D4,
: $52,876
51,000 -
$48,000 -
Annualized Rate of Change
$45,000 - 2001 to 2015
i U.S. Mfg. (Blue) 2.9%

42
$42,000 U.S. (Red) 2.8%
$39,000 - CO(Grey) 2.6%
$36,000 - CO Mfg. (Purple) 2.4%

Source: Bureau of Labor Statistics. cber.co.
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® Change in Annual Real GDP

® Colorado vs. U.S. Private Sector
Total and Manufacturing

Annual Change in Real GDP
2001=100

155.0
2015 Real GDP ($ billion)

150.0 'S, Mg, (Blue) $1,912

145.0 - U.S.(Red) $14.144

CO (Grey) $253 —_

140.0 7~ comfg. (Purple) $21 Colorado Manufacturing Real GDP was flat from 2007 to 2013.

135.0 Annualized Rate of Change
130.0 -| 200102015

U.S. Mfg. (Blue) 1.7%
125.0 1 US. (Red) 1.6%

CO (Grey) 1.7%

120.0 1 ¢ Mfg. (Purple) 3.0%

115.0

110.0 - e .S Manufacturing
—].S.

105.0 - === Colorado
== (0 Manufacturing

100.0 7 T T T T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Bureau of Economic Analysis, cber.co. Note: U.S. real GDP is summary of states GDP.
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® Manufacturing Location Quotient
® Employment, Establishments, GDP

Manufacturing Location Quotient

1.2
MSA Location Quotients Total CO Workers 140,800
1.4 - GCreeley 1.41 Greeley 12,700
Boulder 1.17 Boulder 17,600
1 0 Fort Clo”ins 1.06 L] L] L] L] L] L] L] L] F()rtICOHinS I13'000 L] L]
' Pueblo .92 Pueblo .4,500
09 - Total Four City MSA Workers 47,800
0.8 -
0.7 -
0.6 - E——
== FEmployment
0.5 - e Fstablishments
e Real GDP
0.4

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: Bureau of Economic Analysis, cber.co. Note: U.S. real GDP is summary of states GDP.
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Questions
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cber.co Colorado Manufacturing Update

This analysis is for informational purposes only. Any opinions or interpretations of data are
those of the presenter. As such, they do not represent the viewpoints of any group or
particular organization.

For further information contact Colorado-based Business and Economic Research (cber.co).
©Copyright 2017 by cber.co.

Data contained in the tables, charts, and text of this presentation is from sources in the public
domain. With appropriate credit, it may be reproduced and shared without permission.
Please reference, “Colorado-based Business and Economic Research” (cber.co). Additional
presentations are available at http://cber.co.

For additional information contact cber.co at cber@cber.co.
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lead for the photonics/electronics cluster in OEDIT’s early stage and proof of concept grant programs.
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