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Exhibit 6
Education and Health Services MSAs

Exhibit 6 analyzes heath and education services MSA employment
growth. It shows some relationship with office stock growth in the mid
1980s and early 2000s, with less cyclical correlation in other time peri-
ods. High growth of four to six percent in health and education and
health services from 1984 through 1989 coincided with high stock
growth in the same period. Significant slowing of office stock growth
from 1993 through 1998 contrasted moderate employment growth of
two to four percent in education and health services employment
growth. Since 2000, employment growth in this industry has trended
more closely with office stock growth.
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Exhibit 7
Information MSAs

Exhibit 7 shows that the information dominant MSAs’ development growth
has cycled relatively closely since the mid-1990s. However, the informa-
tion employment growth line does appear to lead development growth
since the early 1990s, but with different lead times in different cycles. The
increase in information employment from 1993 (the first positive year) to
2000 seems to precede the supply growth from a 1996 bottom to the
2002 peak. The decline in information employment from 2000 to 2002
preceded the decline in six cities by one to two years. While the growth in
information employment has been continuously negative since 2000, sup-
ply has increased since 2006 in many of the cities, thus there has been
little connection in the past few years.
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Source: Property and Portfolio Research

Annual Percentage Change in Office Stock
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Exhibit 8
Office-Using Employment MSAs

Exhibit 8 shows that office-using employment cities’ development
growth has cycled together very closely since the mid 1980s. In addi-
tion, the national office using employment category does appear to
cycle in a similar pattern, but at a three to four year preceding lag versus
a two- year lag.

Graphic Conclusion

Fifty-four MSAs were grouped together by the major employment “eco-
nomic base” industries of the United States using NAICS employment
codes and location quotient analysis. The logic is that major economic
base industry’s employment growth should drive demand for office
space. In most cases, correlations were below 50 percent at the eight
quarter lag, but the graphical charting showed that there were some
cyclical patterns for the city groupings with various degrees of pattern
correlations and lags. The early 1980s seemed to be a time of little cor-
relation between cities for stock growth; however, by 1990, cyclical
patterns seem to have emerged for most groups. An analysis of each of
the 54 individual MSAs with numerous variables and multiple leads and
lags may yield the best results, but is beyond the scope of this paper.



Exhibit 9
Correlation Analysis
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Executive Summary continued

Economic Base Industry Stock Growth Correlations

Exhibit 9 shows the average correlation of stock growth in the four prop-
erty types across MSAs with similar economic base industries. This
analysis is helpful in determining if development in MSAs with the same
economic base industry trend together, and if certain industries have
commercial stock growth that is more highly correlated than others.
Three key points that Exhibit 9 displays are:

1) Natural resources and mining economic base MSAs have the high-
est average correlation in commercial stock growth from 1980 to
2008, with professional and business services MSAs are second.

2) Warehouse stock growth also has the highest average correlation
amongst MSAs with professional and business services as an eco-
nomic base industry.

3) Stock growth in apartments is most highly correlated among MSAs
with professional and business services economic bases, followed
by trade, transportation and utilities.

Average Stock Growth Correlation: All MSAs
Economic Base Industry Office Warehouse Retail Apartment
Government 0.519 0.291 0.242 0.401
Leisure and Hospitality 0.559 0.548 0.312 0.243
Education and Health Services 0.661 0.310 0.483 0.520
Professional and Business Services 0.744 0.605 0.472 0.666
Financial Activities 0.688 0.487 0.334 0.591
Information 0.675 0.531 0.349 0.560
Trade, Transportation and Utilities 0.330 0.367 0.327 0.627
Manufacturing 0.582 0.092 0.451 0.475
Construction 0.490 0.505 0.341 0.515
Natural Resources and Mining 0.906 0.595 0.549 0.561

Average Correlation by Property Type 0.615 0.433 0.386 0.516

Note: Correlations presented in the table above are the average correlations of stock
growth in a property type of all MSAs within an economic base industry. Correlation
is a statistical measure of how two series trend together, in this case, over time.
Correlations range from 0 (perfectly uncorrelated) to 1 (perfectly correlated). The
higher the average correlation, the more stock growth of MSAs within the
same base industry trend together.
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Conclusion

Our analysis of the MSAs with the same economic base industries has
yielded some insight into the drivers of commercial stock growth across
these MSAs. Overall, employment growth in the various economic
base industries yielded the highest correlation with office and ware-
house stock growth, and less so with apartment and retail stock
growth.Of the five economic indicators, the population age cohort of 25
to 34 year olds yielded the high correlations with commercial stock
growth (mainly office, warehouse and apartment) across the different
economic base MSAs. In some cases, gross metro product and popu-
lation growth also yielded high correlations, indicating that these
economic indicators may be leading or coincident indicators of new
commercial stock growth.

Only after assessing all MSAs individually and all the economic indi-
cators available at the local level for each city could a complete
picture of what drives real estate development in each MSA be seen.
Each MSA has its own unique attributes and combinations of domi-
nant economic base industries that should be analyzed when doing a
development forecast. Some economic variables lead new supply in
certain cities while others seem to move in concert with new supply.
It may be that the space must be completed before the employees
can be hired and that is why employment growth does not lead sup-
ply growth in some MSAs.

Our hypothesis is that the economic indicators that are best at predict-
ing commercial real estate development will be slightly different for each
MSA, but that the several indicators that were significant in this study
are a good start at developing metropolitan level models of commercial
real estate growth.
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Full Study

Overview

Part 2 of this economic indicator study focuses on new development at
the Metropolitan Statistical Area (MSA) level. With more than 360 MSAs
in the United States and more than 50 that are large enough to attract
institutional investor interest, this study could create more than 200
models for the four major property types.

To analyze development across MSAs, we group MSAs by employing
location quotient (LQ) analysis to identify the major industries that drive
MSA growth. We use the well accepted premise that MSAs with similar
economic base industries should have similar employment growth and
then assume development trends should also be similar. Therefore, if
any of the available economic indicators are highly correlated with the
development in these LQ-MSA groupings, they should help explain
development growth at the MSA level.

Location Quotient Analysis

Employment growth has been found to be a major determinant of popu-
lation and metropolitan growth over time. Industries make location
decisions for numerous reasons that are too complex to explain in this
paper, but cities have been found to have “Economic Base” industries that
produce goods or services exported outside the local MSA that bring
money into the local MSA and help it grow through the multiplier effect.

Location quotients (LQs) analyze the dominance (and dependence) of
different industries on an MSA’s employment growth. LQs are calcu-
lated by dividing:

The percentage of total employment in each of the major industrial
classification (using the North American Industrial Classification
System – NAICS codes) in each metro area by the national per-
centage of employment in the same industry classification.

A location quotient of 1.2 or higher indicates that a higher percentage
(more than 20 percent higher) of people in a given metro area are
employed in a particular industry than the national average. Therefore,
that particular industry is an economic base for that metro area. As an
example, if financial activities made up 15 percent of total employment
in New York, and on a national level financial activity employment made
up 10 percent of the national employment, New York’s location quotient
for financial activities would be 1.5, indicating that this industry is an
economic base industry for New York. Location quotients for each of the
metropolitan areas are listed below.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009



Full Study continued

The purpose of grouping cities by location quotient is to determine if
development of specific property types occur at the same time in cities
with similar economic base industries. Each economic base grouping of
MSAs is correlated with the employment growth in that MSA in the par-
ticular industry group studied, and shown in the table below. An average
correlation of the development variable across MSAs in each of the
economic base groupings is also shown.

Location Quotients
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Education Professional
Leisure and and Trade, Natural
and Health Business Transportation Resources Office

MetropolitanArea Government Other Hospitality Services Services Finance Information and Utilities Manufacturing Construction and Mining Using

Government 0.84 1.01 0.98 0.78 1.27 1.09 1.62 1.18 0.71 1.03 0.19 1.26
Austin, TX 1.27 0.93 1.06 0.76 1.09 0.99 1.30 0.92 0.79 1.10 0.90 1.08
Baltimore, MD 1.04 1.08 0.91 1.27 1.12 1.01 0.84 0.96 0.53 1.16 0.27 1.06
Boston, MA 0.81 0.91 0.96 1.52 1.22 1.92 1.13 0.78 0.46 0.69 0.04 1.41
Charlotte, NC 0.75 1.14 1.00 0.67 1.19 1.51 1.18 1.09 0.94 1.21 0.64 1.28
Chicago, IL 0.77 1.12 0.89 0.97 1.30 1.27 0.99 1.04 0.99 0.82 0.08 1.26
Cincinnati, OH 0.78 1.03 1.04 1.01 1.13 1.05 0.68 1.05 1.16 0.86 0.29 1.06
Cleveland, OH 0.82 1.03 0.88 1.21 1.03 1.13 0.79 0.96 1.33 0.64 0.54 1.03
Columbus, OH 1.03 0.98 0.96 0.88 1.22 1.30 0.90 1.05 0.81 0.69 0.40 1.21
Dallas-Ft. Worth, TX 0.78 0.92 0.96 0.81 1.14 1.32 1.39 1.09 1.00 1.05 1.42 1.21
Denver, CO 0.85 0.95 1.05 0.78 1.31 1.31 1.77 1.02 0.57 1.23 1.42 1.36
Detroit, MI 0.89 1.13 1.05 1.19 1.14 0.77 0.81 0.99 1.16 0.50 0.20 1.00
Oakland, CA (East Bay) 1.12 0.87 0.85 0.89 1.13 0.97 1.26 0.98 0.89 1.26 0.21 1.10
Fort Lauderdale, FL 0.82 1.10 1.03 0.88 1.24 1.36 1.15 1.15 0.39 1.35 0.03 1.27
Hartford, CT 0.90 0.88 0.79 1.15 0.85 1.91 0.95 0.93 1.20 0.66 0.78 1.16
Honolulu, HI 1.32 1.15 1.43 0.94 1.02 0.83 0.86 0.97 0.26 1.02 0.77 0.95
Houston, TX 0.84 0.92 0.91 0.83 1.14 0.94 0.66 1.05 0.91 1.43 6.28 1.04
Indianapolis, IN 0.82 0.98 0.98 0.94 1.08 1.14 0.83 1.11 1.06 1.05 0.16 1.07
Riverside, CA (Inland Empire) 1.12 0.85 1.05 0.76 0.88 0.65 0.54 1.22 0.93 1.57 0.21 0.78
Jacksonville, FL 0.75 1.14 1.05 0.92 1.14 1.58 0.74 1.13 0.50 1.38 0.12 1.22
Kansas City, MO 0.91 1.02 0.95 0.88 1.12 1.24 1.91 1.06 0.80 0.93 0.43 1.24
Las Vegas, NV 0.66 0.70 2.99 0.52 0.94 0.89 0.56 0.91 0.29 1.97 0.10 0.89
Long Island, NY 0.92 1.07 0.78 1.35 1.17 1.85 1.81 0.89 0.38 0.69 0.07 1.42
LosAngeles, Ca 0.90 0.91 0.99 0.90 1.12 0.98 2.27 1.03 1.08 0.69 0.21 1.20
Memphis, TN 0.85 0.96 1.15 0.90 1.01 0.86 0.51 1.41 0.81 0.72 0.43 0.92
Miami, FL 0.91 1.00 1.00 1.06 1.05 1.19 0.90 1.30 0.44 0.89 0.09 1.08
Milwaukee, WI 0.67 1.23 0.87 1.22 1.01 1.13 0.94 0.92 1.55 0.75 0.11 1.03
Minneapolis, MN 0.83 1.06 0.92 1.06 1.13 1.31 1.08 0.98 1.11 0.72 0.45 1.17
Nashville, TN 0.80 1.00 1.08 1.07 1.00 1.02 1.17 1.05 1.02 1.00 0.35 1.03
NewOrleans, LA 0.95 0.95 1.36 0.93 0.99 0.87 0.64 1.06 0.70 1.16 3.02 0.92
NewYork, NY 0.92 1.07 0.78 1.35 1.17 1.85 1.81 0.89 0.38 0.69 0.07 1.42
Virginia Beach, VA 1.23 1.19 1.12 0.86 1.01 0.89 0.91 0.96 0.73 1.14 0.29 0.97
Trenton, NJ 1.75 1.00 0.58 1.32 1.18 1.20 1.11 0.68 0.34 0.45 0.22 1.18
Oklahoma City, OK 1.23 1.00 1.01 0.96 1.01 1.01 0.98 0.93 0.64 0.90 4.95 1.01
SantaAna,CA(OrangeCounty) 0.66 0.80 1.15 0.71 1.38 1.35 0.94 0.95 1.19 1.25 0.07 1.32
Orlando, FL 0.67 1.32 1.79 0.76 1.39 1.02 1.11 0.96 0.39 1.29 0.05 1.26
West Palm Beach, FL 0.70 1.07 1.28 1.00 1.60 1.13 0.88 0.95 0.32 1.35 0.02 1.39
Philadelphia, PA 0.69 1.11 0.80 1.56 1.21 1.26 1.00 0.93 0.78 0.72 0.71 1.20
Phoenix,AZ 0.79 0.92 1.00 0.81 1.29 1.33 0.75 1.05 0.72 1.56 0.32 1.25
Pittsburgh, PA 0.68 1.17 0.96 1.48 1.03 1.00 0.86 1.01 0.87 0.93 0.80 1.00
Portland, OR 0.85 0.89 0.97 0.92 1.00 1.14 1.09 1.03 1.21 1.16 0.29 1.05
Raleigh, NC 1.14 1.23 0.94 0.72 1.34 0.85 1.45 0.92 0.63 1.35 0.93 1.21
Richmond, VA 1.13 1.22 0.84 0.85 1.19 1.21 0.80 0.97 0.66 1.31 0.60 1.15
Sacramento, CA 1.62 0.81 0.98 0.81 0.94 1.14 1.02 0.88 0.44 1.33 0.16 1.01
Salt Lake City, UT 0.89 0.77 0.91 0.71 1.19 1.35 1.34 1.07 0.91 1.31 0.87 1.25
SanAntonio, TX 1.11 0.87 1.20 1.02 0.96 1.29 1.16 0.93 0.58 1.12 0.80 1.07
San Diego, CA 1.05 0.94 1.26 0.74 1.27 1.00 1.35 0.88 0.78 1.18 0.06 1.20
San Francisco, CA 0.86 0.98 1.28 0.80 1.57 1.50 1.80 0.85 0.45 0.85 0.05 1.57
San Jose, CA 0.66 0.70 0.84 0.84 1.48 0.67 2.01 0.80 1.85 0.94 0.06 1.31
Seattle, WA 0.84 0.85 0.95 0.78 1.12 1.02 2.55 0.95 1.16 1.25 0.14 1.24
Bridgeport,CT(Stamford) 0.67 1.08 0.80 1.07 1.30 1.77 1.29 0.96 0.96 0.71 0.16 1.43
St. Louis, MO 0.77 1.06 1.06 1.15 1.09 0.99 1.03 0.99 0.99 1.05 0.63 1.05
Tampa, FL 0.73 0.91 0.95 0.95 1.72 1.29 1.11 0.93 0.56 1.14 0.09 1.53
Washington, DC 1.41 1.55 0.87 0.80 1.76 0.78 1.44 0.69 0.17 1.04 0.24 1.45
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Financial Activities

The table below shows that correlations between employment growth
and office supply growth with an eight quarter (two-year lag) are not
above 50 percent. However, the graph shows that annual percentage
change in office stock for cities with financial activities as an economic
base industry have generally trended together since the mid 1980s.
Declining financial activities employment from 1986 to 1992 seems to
lead or be concurrent with a majority of the cities decline in develop-
ment growth in the second half of the 1980s and a bottom in 1994. The
employment growth from mid 1995 to 1999 also appears to lead or be
concurrent with stock growth, indicating that employment growth in this
sector has tracked in similar cycles to office development in these cities.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Financial Financial
Activities Activities Correlation

Metropolitan Area LQ 8Q Lag

Boston, MA 1.92 0.394
Hartford, CT 1.91 0.331
Long Island, NY 1.85 0.562
New York, NY 1.85 0.238
Bridgeport, CT (Stamford) 1.77 0.358
Jacksonville, FL 1.58 0.053
Charlotte, NC 1.51 0.076
San Francisco, CA 1.50 0.411
Fort Lauderdale, FL 1.36 0.244
Salt Lake City, UT 1.35 0.142
Santa Ana, CA (Orange County) 1.35 0.460
Phoenix, AZ 1.33 0.421
Dallas-Ft. Worth,TX 1.32 0.555
Denver, CO 1.31 0.180
Minneapolis, MN 1.31 0.129
Columbus, OH 1.30 0.390
San Antonio, TX 1.29 0.494
Tampa, FL 1.29 0.513
Chicago, lL 1.27 0.253
Philadelphia, PA 1.26 0.430
Kansas City, MO 1.24 0.366
Richmond, VA 1.21 0.343
Trenton, NJ 1.20 0.080
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Professional and Business Services

While correlations for the majority of MSAs with professional and busi-
ness services as an economic base industry are not above 50 percent
with an eight-quarter lag in supply growth, their correlations are higher
than the financial activity grouping. The graph shows that these MSAs’
space growth have been mostly trending together since the mid 1980s,
indicating that growth in this industry may drive office development and
there does appear to be some periods when the employment growth
does lead development growth. A peak in professional and business
services employment growth in 1998 is shown to precede peaks in
many of the metros shown above in 2000 and 2001, indicating a pos-
sibility that growth in this industry may partially explain office
development in these cities.

Annual Percentage Change in Office Stock
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Sources: The 2007 U.S. Markets Construction Overview, FMI
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Professional Professional
and Business and Business
Services Services Correlation

Metropolitan Area LQ 8Q Lag

Washington, DC 1.76 0.654
Tampa, FL 1.72 0.180
West Palm Beach, FL 1.60 0.149
San Francisco, CA 1.57 0.265
San Jose, CA 1.48 0.292
Orlando, FL 1.39 0.300
Santa Ana, CA (Orange County) 1.38 0.411
Raleigh, NC 1.34 0.437
Denver, CO 1.31 0.317
Bridgeport, CT (Stamford) 1.30 0.349
Chicago, IL 1.30 0.327
Phoenix, AZ 1.29 0.366
Atlanta, GA 1.27 0.420
San Diego, CA 1.27 0.477
Fort Lauderdale, FL 1.24 0.148
Columbus, OH 1.22 0.177
Boston, MA 1.22 0.435
Philadelphia, PA 1.21 0.427
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Government

Government employment and office growth have very low correlations
with an eight-quarter lag. Looking at the graph, metros with government
as an economic base industry appear to start trending together in the
early 1990s, but their peaks and valleys of supply growth appear to
happen in different years that may be as much as four years apart.
Office stock growth in the 1990s peaked for some markets in 1999,
while some peaked as late as 2004. This economic base industry either
does not drive office development, the government sector is not eco-
nomically driven, or government employment does not use a
substantial amount of rental office space or does not grow at similar
rates in all markets (probably due to the fact that federal, state and local
governments are not tied together and therefore different markets may
have different cycles in their government employment growth.)

Government
Government Correlation

Metropolitan Area LQ 8Q Lag

Trenton, NJ (North-Central NJ) 1.75 0.148
Sacramento, CA 1.62 0.094
Washington, DC 1.41 0.125
Honolulu, HI 1.32 0.083
Austin, TX 1.27 0.069
Virginia Beach, VA 1.23 0.047
Oklahoma City, OK 1.23 0.103
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Other Employment

Other employment (a catch-all category) growth cities have low to mid-
dle correlations to office growth. While the cyclical patterns of supply
growth are similar the peak and trough timing and lengths seem to be
quite different. The employment growth line appears to lead at certain
times, lag at other times and move concurrently at some times.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Other Other Services
Services Correlation

Metropolitan Area LQ 8Q Lag

Washington, DC 1.55 0.351
Orlando, FL 1.32 0.178
Milwaukee, WI 1.23 0.244
Raleigh, NC 1.23 0.509
Richmond, VA 1.22 0.349
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Leisure and Hospitality

Leisure and Hospitality employment growth cities have low to medium
correlations to office growth. Cyclical patterns of supply growth are sim-
ilar in only four of the seven cities. The employment growth line appears
be correlated from only 2000 to 2005.

Leisure and
Leisure and Hospitality
Hospitality Correlation

Metropolitan Area LQ 8Q Lag

Las Vegas, NV 2.99 0.325
Orlando, FL 1.79 0.513
Honolulu, HI 1.43 0.100
New Orleans, LA 1.36 (0.017)
San Francisco, CA 1.28 0.095
West Palm Beach, FL 1.28 0.468
San Diego, CA 1.28 0.284
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Education and Health Services

Education and health services employment growth all have low correla-
tions with office growth at an eight-quarter lag indicating no relationships
are worth pursuing.

There is some relationship with office stock growth in the mid 1980s and
early 2000s, with less cyclical correlation in other time periods. High
growth of 4 to 6 percent in health and education and health services from
1984 through 1989 coincided with high stock growth in the same period.
Significant slowing of office stock growth from 1993 through 1998 con-

Education Education and
and Health Health Services
Services Correlation

Metropolitan Area LQ 8Q Lag

Philadelphia, PA 1.56 0.165
Boston, MA 1.52 0.098
Pittsburgh, PA 1.48 0.083
Long Island, NY 1.35 0.245
New York, NY 1.35 0.221
Trenton, NJ (North-Central NJ) 1.32 0.157
Baltimore, MD 1.27 0.118
Milwaukee, WI 1.22 (0.067)
Cleveland, OH 1.21 0.132
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trasted moderate employment growth of 2 to 4 percent in education and
health services employment growth. Since 2000, employment growth in
this industry has trended more closely with office stock growth.

Information

Information employment cities have both low and negative correla-
tions at the eight-quarter lag level – indicating no leading indicator
ability. The cycle chart shows that these cities development growth
has cycled relatively closely since the mid 1990s. However, the infor-
mation employment growth line does appear to lead development
growth since the early 1990s, but with different lead times in different
cycles. The increase in information employment from 1993 (the first
positive year) to 2000 seems to precede the supply growth from a
1996 bottom to the 2002 peak. The decline in information employment
from 2000 to 2002 preceded the decline in six cities by one to two
years. While the growth in information employment has been contin-
uously negative since 2000, supply has increased since 2006 in many
of the cities, thus there is little connection in the past few years.

Information
Information Correlation

Metropolitan Area LQ 8Q Lag

Seattle, WA 2.55 (0.066)
Los Angeles, CA 2.27 (0.020)
San Jose, CA 2.01 0.192
Kansas City, MO 1.91 0.240
Long Island, NY 1.81 0.163
New York, NY 1.81 (0.064)
San Francisco, CA 1.80 0.244
Denver, CO 1.77 0.295
Atlanta, GA 1.62 0.429
Raleigh, NC 1.45 0.305
Washington, DC 1.44 0.325
Dallas-Ft. Worth, TX 1.39 0.380
San Diego, CA 1.35 (0.002)
Salt Lake City, UT 1.34 0.211
Austin, TX 1.30 0.237
Bridgeport, CT (Stamford) 1.29 0.205
Oakland, CA (East Bay) 1.26 0.308
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Office-Using Employment

Office-using is a category that combines a few economic base employment
categories and should be thebest indicator of office demand.The chart shows
that most 8Q correlations are in the 30 to 50 percent range, which is higher
than any of the other employment sectors, but still not significantly high for an
eight-quarter lag. The graph shows that these cities development growth has
cycled together very closely since the mid 1980s. In addition, the national
office-usingemployment category doesappear to cycle in a similar pattern, but
at three to four year preceding lag versus a two-year lag.

Office Using
Office Using Correlation

Metropolitan Area LQ 8Q Lag

San Francisco, CA 1.57 0.336
Tampa, FL 1.53 0.317
Washington, DC 1.45 0.605
Bridgeport, CT (Stamford) 1.43 0.400
Long Island, NY 1.42 0.441
New York, NY 1.42 0.131
Boston, MA 1.41 0.466
West Palm Beach, FL 1.39 0.221
Denver, CO 1.36 0.337
Santa Ana, CA (Orange County) 1.32 0.544
San Jose, CA 1.31 0.311
Charlotte, NC 1.28 0.303
Fort Lauderdale, FL 1.27 0.238
Orlando, FL 1.26 0.372
Chicago,IL 1.26 0.325
Atlanta, GA 1.26 0.523
Salt Lake City, UT 1.25 0.348
Phoenix, AZ 1.25 0.441
Seattle, WA 1.24 0.337
Kansas City, MO 1.24 0.346
Jacksonville, FL 1.22 0.100
Raleigh, NC 1.21 0.465
Dallas-Ft. Worth, TX 1.21 0.529
Columbus, OH 1.21 0.340
Los Angeles, CA 1.20 0.320
San Diego, CA 1.20 0.540
Philadelphia, PA 1.20 0.467
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Conclusion

Fifty-four MSAs were grouped together by the major employment “eco-
nomic base” industries of the United States using NAICS employment
codes. The logic is that major economic base industries should drive
employment growth and thus demand for office space. Using the
research from the national study, completions of buildings (supply growth)
were used as the proxy for development two years after its start.

Demand growth from any of the economic base employment categories
(financial; professional and business; government; leisure and hospitality;
other; healthcare; information; office using) were used to group MSAs and
their growth was correlated to office space growth with an eight quarter
(two-year) lag. In most cases, correlations were below 50 percent at the
eight-quarter lag, but the graphical charting showed that there were some
cyclical patterns for the city groupings with various degrees of pattern cor-
relations and lags. The early 1980s seemed to be a time of correlation
between cities for stock growth; however, by 1990, cyclical patterns seem
to have emerged for most groups.An analysis of each of the 54 individual
MSAs with numerous variables and multiple leads and lags may yield the
best results, but is beyond the scope of this paper.

Source: Property and Portfolio Research

Annual Percentage Change in Office Stock
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Economic Drivers for Four Property Types
by Metropolitan Statistical Area (grouped by
Economic Base)

To better understand if development is driven by economic indicators at
the MSA level, the relationship of development in the four major prop-
erty types (office; industrial; apartment; and retail) are compared to local
employment growth using economic base categories. Lags of four quar-
ters in stock growth are used for the correlations in apartment and
warehouse, and lags of eight quarters are used for office and retail, con-
sistent with the national model. The correlations for the five best
economic drivers studied in the national section of this research (house-
hold income, retail sales, gross METRO product, total population
growth and the 25-34 age cohort population growth) are correlated with
the development indicators to determine if any local economic indica-
tors are good predictors of development in MSAs.

The correlations of commercial stock change to local government
employment growth are low across MSAs with government as an eco-
nomic base industry. The only exceptions to this are Trenton, New
Jersey’s, high correlation between warehouse stock growth and gov-
ernment employment growth, and Sacramento, Calif.’s, high correlation
between retail stock growth and government employment growth. While
Sacramento’s retail development may be driven by increased overall
employment levels driven in part by government employment, it is hard
to find a logical relationship between government employment and retail
space. As a port city, Trenton’s high correlation between government
employment growth and warehouse stock growth may be due to
increased import officials signaling more goods flowing through the port
and therefore driving warehouse development. We conclude that gov-
ernment employment may not be a large enough share of the overall
employment in the other government cities to be a good indicator of
future commercial real estate development.
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Apartment Office Warehouse Retail
Lag of

Government Stock
Metropolitan Area LQ Growth 4 8 4 8

Trenton, NJ 1.75 0.156 0.249 0.707 0.168
Sacramento, CA 1.62 0.254 0.099 0.065 0.506
Washington, DC 1.41 0.314 0.165 -0.001 0.289
Honolulu, HI 1.32 -0.032 0.250 0.061 0.214
Austin, TX 1.27 0.104 0.071 -0.156 0.076
Virginia Beach, VA 1.23 0.141 0.099 -0.284 -0.067
Oklahoma City, OK 1.23 -0.244 0.103 -0.150 -0.089

Average Correlation 0.099 0.148 0.035 0.156

Government Employment Growth Correlation with Stock Growth
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The economic indicator correlations above show that in fact some
more general measures of economic growth may be better predictors
of commercial real estate development than government employ-
ment in these government economic base MSAs. Of particular note
is the strong correlations between apartment and office stock growth
and population growth of people ages 25 to 34. Gross metro product
also shows to be highly correlated with office and warehouse growth
with average correlations above 50 percent. Total population growth
also has strong correlations with all four property types in most of the
government MSAs, but is almost perfectly uncorrelated with com-
mercial property development in Trenton, New Jersey. The high
correlations of some of the economic indicators hints there may be
strong relationships between specific local economic indicators and
commercial real estate development, but that, at least for the gov-
ernment MSAs, the effect of these indicators is not universal. A
comprehensive study of each MSA and all economic indicators is
beyond the scope of this study, but our initial impression is that
detailed MSA level regression models of economic indicators of
development could be developed that have significant explanatory
power of commercial development on a local level.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Trenton, NJ 0.596 0.542 0.140 -0.019 0.435 0.536 0.390 -0.069 0.378 0.560 0.633 -0.113 0.146 0.001 -0.076 0.318 0.877 0.754 0.209 0.027
Sacramento, CA 0.494 0.339 0.550 0.128 0.483 0.492 0.560 0.329 0.317 0.594 0.624 0.307 0.228 0.307 -0.011 0.460 0.393 0.356 0.266 0.041
Washington, DC 0.310 0.561 0.446 0.111 0.506 0.544 0.617 0.331 0.512 0.694 0.687 0.193 0.493 0.549 0.276 0.540 0.547 0.644 0.794 0.216
Honolulu, HI 0.081 0.000 0.022 0.151 0.384 0.300 0.262 0.191 0.497 0.369 0.543 0.052 0.595 0.449 0.460 0.460 0.712 0.677 0.752 0.275
Austin, TX 0.008 0.174 0.287 -0.016 0.186 0.128 0.604 0.068 0.654 0.649 0.523 0.416 0.771 0.736 0.436 0.620 0.793 0.837 0.294 0.793
Virginia Beach, VA 0.201 0.252 0.431 0.116 0.634 0.624 0.177 0.246 0.356 0.413 0.417 -0.004 0.557 0.444 0.146 0.024 0.763 0.677 0.410 0.083
Oklahoma City, OK 0.288 0.338 0.265 0.119 0.304 0.526 0.378 0.018 0.269 0.822 0.420 0.073 0.706 0.645 0.771 0.097 0.741 0.842 0.776 0.114

Average Correlation 0.283 0.315 0.306 0.084 0.419 0.450 0.427 0.159 0.426 0.586 0.550 0.132 0.499 0.477 0.286 0.360 0.689 0.684 0.500 0.221

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued
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Apartment Office Warehouse Retail
Leisure and Lag of
Hospitality Stock

Metropolitan Area LQ Growth 4 8 4 8

Trenton, NJ 1.75 0.156 0.249 0.707 0.168
Las Vegas, NV 2.99 0.468 0.447 0.071 0.315
Orlando, FL 1.79 0.340 0.688 0.505 0.453
Honolulu, HI 1.43 0.147 0.216 0.160 0.239
New Orleans, LA 1.36 0.143 -0.008 -0.144 -0.088
San Francisco, CA 1.28 0.198 0.199 0.068 -0.111
West Palm Beach, FL 1.28 0.353 0.660 0.576 0.599
San Diego, CA 1.26 0.693 0.493 0.637 0.704
San Antonio, TX 1.20 0.526 0.610 0.313 0.530
Average Correlation 0.359 0.413 0.273 0.330

Leisure and Hospitality Employment Growth Correlation with Stock Growth

With the exception of New Orleans, Honolulu and San Francisco,
employment growth in the leisure and hospitality MSA group have
many correlations with employment growth that are above 50 percent.
San Diego has the highest overall correlations with three of the four
commercial property types, leading the authors to believe that leisure
and hospitality employment growth may be a good predictor of com-
mercial real estate development in three of the four property types. At
nearly three times the average employment share of the national
average in leisure and hospitality, it is surprising that Las Vegas’ com-
mercial stock growth is not more highly correlated with leisure and
hospitality employment. In the case of San Francisco’s very low cor-
relations, it is possible that although leisure and hospitality is an
economic base industry, it does not make up a large enough share of
the total economic output of the city to be a major driver of commer-
cial real estate development, or that one of San Francisco’s other
economic base industries is more dominant.
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The leisure and hospitality MSA group’s economic indicators correla-
tions to commercial stock growth do not appear to have significant
relationships in most cases. However gross metro product, total popu-
lation growth, and 25-34 age cohort growth have correlations that are
above 50 percent with office supply growth. Again, San Diego has high
correlations between commercial stock growth in all four property types
and the five economic indicators studied here. The 25-34 age cohort
growth has an average correlation of 59.3 percent on average for the
group, but is significantly less correlated with the majority of the MSAs’
retail and apartment growth.

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Las Vegas, NV -0.030 -0.010 0.278 -0.086 0.474 0.438 0.114 0.324 -0.096 0.606 -0.018 -0.264 0.356 0.490 0.108 0.312 -0.091 0.164 0.042 -0.200
Orlando, FL 0.244 0.655 0.431 0.387 0.296 0.693 0.553 0.282 0.020 0.686 0.613 0.148 0.342 0.501 0.488 0.196 0.229 0.786 0.774 0.120
Honolulu, HI 0.081 0.000 0.022 0.151 0.384 0.300 0.262 0.191 0.497 0.369 0.543 0.052 0.595 0.449 0.460 0.460 0.712 0.677 0.752 0.275
New Orleans, LA 0.052 0.307 0.051 0.149 0.257 0.249 0.285 -0.052 0.095 0.496 0.589 0.085 0.239 0.453 0.236 0.186 0.700 0.897 0.617 0.428
San Francisco, CA 0.281 0.182 0.417 0.277 0.364 0.442 0.236 0.117 0.042 0.617 0.010 0.139 0.148 0.453 0.279 0.345 0.036 0.513 0.395 0.557
West PalmBeach, FL 0.262 0.540 0.513 0.606 0.481 0.602 0.506 0.644 0.434 0.498 0.486 0.381 0.245 0.646 0.690 0.608 0.487 0.827 0.841 0.752
San Diego, CA 0.616 0.614 0.613 0.559 0.569 0.639 0.509 0.621 0.298 0.737 0.531 0.476 0.640 0.751 0.852 0.845 0.632 0.807 0.847 0.716
SanAntonio, TX 0.353 0.448 0.497 0.175 0.426 0.574 0.234 0.295 0.481 0.626 0.270 0.358 0.589 0.532 0.226 0.678 0.773 0.825 0.475 0.746

Average Correlation 0.233 0.342 0.353 0.277 0.406 0.492 0.337 0.303 0.221 0.579 0.378 0.172 0.394 0.534 0.417 0.454 0.435 0.687 0.593 0.424

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Education and health services employment growth is highly correlated
with office development in New York City and Long Island, but overall
produces relatively low correlations with other property types across the
other MSAs where education and health services is an economic base
industry. Based on these correlations, employment growth in this indus-
try does not appear to be very promising as an indicator of future
commercial real estate development in any of the property types.
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Apartment Office Warehouse Retail
Education and Lag of
Health Services Stock

Metropolitan Area LQ Growth 4 8 4 8

Boston, MA 1.52 0.131 0.133 0.180 0.241
Pittsburgh, PA 1.48 0.096 0.211 -0.266 -0.035
Long Island, NY 1.35 0.361 0.410 0.289 -0.371
New York, NY 1.35 0.155 0.481 0.310 -0.515
Trenton, NJ 1.32 0.292 0.274 -0.012 -0.292
Baltimore, MD 1.27 0.393 0.196 0.376 -0.191
Milwaukee, WI 1.22 0.055 -0.063 0.313 -0.172
Cleveland,OH 1.21 0.179 0.227 0.062 -0.248

Average Correlation 0.226 0.241 0.173 -0.178

Education and Health Services Employment Growth Correlation with Stock Growth
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Population growth of the 25 to 34 age cohort has average correlations
above 50 percent to commercial stock growth for the apartment and
office property types. In contrast, total population growth is negatively
correlated with many of the MSAs commercial stock growth. Again, the
mix of correlations leads to the conclusion that other economic bases in
these cities or other economic indicators may affect the power of these
particular indicators to predict future commercial real estate develop-
ment, but that some of the education and health services MSAs have
promising correlations between commercial development and the five
economic indicators studied here.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Philadelphia, PA 0.389 0.364 0.293 0.265 0.475 0.428 0.498 0.176 0.613 0.378 0.592 0.178 -0.027 -0.009 -0.293 0.161 0.856 0.759 0.676 0.103
Boston, MA 0.263 0.455 0.517 0.201 0.318 0.603 0.547 0.311 0.155 0.487 0.461 0.011 0.014 0.123 0.110 0.056 0.569 0.689 0.788 0.449
Pittsburgh, PA -0.165 0.206 -0.003 0.262 0.059 0.194 -0.387 0.133 0.055 0.574 0.113 -0.132 -0.678 -0.441 0.030 0.045 0.588 0.550 -0.269 -0.505
Long Island, NY 0.226 0.670 0.568 0.245 0.293 0.445 0.406 -0.133 0.296 0.555 0.389 -0.159 0.449 -0.419 -0.403 -0.428 0.162 0.728 0.609 0.163
New York, NY 0.523 0.545 0.499 0.158 0.433 0.121 0.357 -0.120 0.369 0.308 0.429 -0.047 -0.034 -0.358 -0.432 -0.316 0.315 0.585 0.592 -0.076
Trenton, NJ 0.596 0.542 0.140 -0.019 0.435 0.536 0.390 -0.069 0.378 0.560 0.633 -0.113 0.146 0.001 -0.076 0.318 0.877 0.754 0.209 0.027
Baltimore, MD 0.361 0.335 0.315 0.105 0.378 0.498 0.295 0.129 0.289 0.273 0.448 0.080 0.281 0.130 -0.147 -0.040 0.761 0.514 0.606 -0.103
Milwaukee, WI 0.190 0.237 0.133 0.136 0.412 0.367 0.105 0.213 0.237 0.272 0.008 0.096 0.342 -0.355 0.445 0.030 0.383 0.734 -0.165 -0.239
Cleveland, OH 0.092 0.241 0.279 -0.102 0.078 0.156 0.063 0.259 -0.015 0.234 0.210 -0.099 -0.649 -0.670 -0.339 0.384 0.593 0.722 0.066 -0.468

Average Correlation 0.275 0.399 0.304 0.139 0.320 0.372 0.253 0.100 0.264 0.405 0.365 -0.021 -0.017 -0.222 -0.123 0.023 0.567 0.671 0.346 -0.072

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Average correlations show that this LQ grouping is not very significant.
However, the correlations above 50 percent between professional and
business services employment growth and office stock growth in
Washington D.C., San Diego, Raleigh, Atlanta and Boston indicates that
growth in this industry sector could be a good predictor of future office
development in these cities. The rest of the correlations provide mixed
results, as a logical linkage between professional and business services
growth and the other property types is hard to make other than its over-
all positive effect on the local economies and overall employment levels
of these MSAs.

36 Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Professional and Lag of
Business Services Stock

Metropolitan Area LQ Growth 4 8 4 8

Washington, DC 1.76 0.641 0.753 0.659 0.538
Tampa, FL 1.72 0.223 0.274 0.266 0.168
West Palm Beach, FL 1.60 0.240 0.224 0.160 0.291
San Francisco, CA 1.57 0.297 0.305 0.158 0.211
San Jose, CA 1.48 0.008 0.321 0.328 0.157
Orlando, FL 1.39 0.381 0.480 0.352 0.303
Santa Ana, CA (Orange County) 1.38 0.355 0.541 0.345 0.132
Raleigh, NC 1.34 0.377 0.575 0.572 -0.192
Denver, CO 1.31 0.097 0.433 0.333 0.161
Bridgeport, CT (Stamford) 1.30 0.434 0.457 0.420 0.282
Chicago,IL 1.30 0.227 0.486 -0.001 0.410
Phoenix, AZ 1.29 0.566 0.455 0.424 0.420
Atlanta, GA 1.27 0.229 0.524 0.360 0.568
San Diego, CA 1.27 0.575 0.630 0.613 0.585
Fort Lauderdale, FL 1.24 0.410 0.254 0.324 0.263
Columbus, OH 1.22 0.598 0.248 0.454 0.571
Boston, MA 1.22 0.480 0.549 0.520 0.552
Philadelphia, PA 1.21 0.590 0.496 0.463 0.661

Average Correlation 0.374 0.445 0.375 0.338

Professional and Business Services Employment Growth Correlation with Stock Growth
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Again, the professional and business services MSA group shows that
the 25-34 age cohort has average correlations above 50 percent for
apartment, office and warehouse stock growth. The only other correla-
tion above 50 percent was retail sales with office stock growth.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Washington, DC 0.310 0.561 0.446 0.111 0.506 0.544 0.617 0.331 0.512 0.694 0.687 0.193 0.493 0.549 0.276 0.540 0.547 0.644 0.794 0.216
Tampa, FL 0.364 0.559 0.612 0.476 0.464 0.603 0.545 0.527 0.358 0.417 0.462 0.235 0.705 0.867 0.901 0.736 0.561 0.763 0.852 0.648
West Palm Beach, FL 0.262 0.540 0.513 0.606 0.481 0.602 0.506 0.644 0.434 0.498 0.486 0.381 0.245 0.646 0.690 0.608 0.487 0.827 0.841 0.752
San Francisco, CA 0.281 0.182 0.417 0.277 0.364 0.442 0.236 0.117 0.042 0.617 0.010 0.139 0.148 0.453 0.279 0.345 0.036 0.513 0.395 0.557
San Jose, CA 0.385 0.517 0.483 0.488 0.265 0.467 0.392 0.271 0.110 0.467 0.314 0.021 0.211 0.561 0.508 0.314 0.353 0.723 0.806 0.448
Orlando, FL 0.244 0.655 0.431 0.387 0.296 0.693 0.553 0.282 0.020 0.686 0.613 0.148 0.342 0.501 0.488 0.196 0.229 0.786 0.774 0.120
SantaAna,CA(OrangeCounty) 0.481 0.688 0.665 -0.065 0.443 0.637 0.558 0.051 0.270 0.630 0.529 -0.222 0.555 0.721 0.646 0.102 0.547 0.812 0.882 -0.132
Raleigh, NC 0.171 0.414 0.305 -0.180 0.452 0.498 0.485 0.044 0.135 0.183 0.243 -0.531 0.008 0.155 -0.091 0.166 0.713 0.614 0.764 0.055
Denver, CO 0.160 0.556 0.363 0.190 0.137 0.405 0.073 0.040 0.272 0.673 0.461 0.206 0.127 0.296 0.151 -0.049 0.518 0.751 0.551 0.359
Bridgeport, CT (Stamford) 0.401 0.378 0.379 0.007 0.435 0.459 0.423 0.332 0.319 0.373 0.300 -0.095 -0.394 -0.323 -0.215 -0.559 0.865 0.820 0.656 0.524
Chicago,IL 0.165 0.356 0.157 0.238 0.245 0.393 -0.021 0.240 0.245 0.490 0.023 -0.063 -0.809 -0.838 0.004 -0.216 0.537 0.715 -0.382 -0.031
Phoenix, AZ 0.280 0.279 0.401 0.315 0.512 0.436 0.404 0.333 0.128 0.074 0.123 0.027 0.381 0.282 0.248 0.484 0.693 0.691 0.754 0.378
Atlanta, GA 0.330 0.333 0.322 0.504 0.465 0.698 0.436 0.422 -0.033 0.390 0.254 -0.010 0.219 -0.024 0.459 0.630 0.526 0.637 0.419 0.496
San Diego, CA 0.616 0.614 0.613 0.559 0.569 0.639 0.509 0.621 0.298 0.737 0.531 0.476 0.640 0.751 0.852 0.845 0.632 0.807 0.847 0.716
Fort Lauderdale, FL 0.358 0.533 0.557 0.514 0.347 0.435 0.418 0.538 -0.222 -0.017 -0.045 -0.242 -0.406 -0.389 -0.380 -0.268 0.381 0.753 0.658 0.699
Columbus, OH 0.143 0.311 0.052 0.011 0.471 0.107 0.247 0.649 0.264 0.731 0.107 -0.088 -0.197 -0.440 0.209 0.300 0.574 0.623 0.439 0.030
Boston, MA 0.263 0.455 0.517 0.201 0.318 0.603 0.547 0.311 0.155 0.487 0.461 0.011 0.014 0.123 0.110 0.056 0.569 0.689 0.788 0.449
Philadelphia, PA 0.389 0.364 0.293 0.265 0.475 0.428 0.498 0.176 0.613 0.378 0.592 0.178 -0.027 -0.009 -0.293 0.161 0.856 0.759 0.676 0.103

Average Correlation 0.311 0.461 0.418 0.273 0.402 0.505 0.413 0.329 0.218 0.473 0.342 0.042 0.125 0.216 0.269 0.244 0.535 0.718 0.640 0.355

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Financial activities employment growth has average correlations below
50 percent with commercial stock growth across the four property
types, with a few exceptions including Dallas, San Antonio, Tampa and
Kansas City. Interestingly, retail development in New York City is not
positively correlated with financial activities employment growth, but
cities in the southwest (Phoenix, Dallas and San Antonio) have retail
stock growth well correlated with financial activities employment growth.

38 Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Financial Lag of
Activities Stock

Metropolitan Area LQ Growth 4 8 4 8

Boston, MA 1.92 0.427 0.545 0.546 0.416
Hartford, CT 1.91 0.515 0.579 0.584 -0.103
Long Island, NY 1.85 0.570 0.695 0.496 -0.082
New York, NY 1.85 0.454 0.379 0.529 -0.004
Bridgeport, CT (Stamford) 1.77 0.500 0.545 0.633 0.391
Jacksonville, FL 1.58 0.091 0.085 -0.114 0.173
Charlotte, NC 1.51 0.245 0.117 -0.188 -0.092
San Francisco, CA 1.50 0.202 0.529 0.128 0.216
Fort Lauderdale, FL 1.36 0.320 0.378 0.347 0.436
Salt Lake City, UT 1.35 0.386 0.277 0.309 0.420
Santa Ana, CA (Orange County) 1.35 0.504 0.581 0.480 0.073
Phoenix, AZ 1.33 0.526 0.538 0.434 0.679
Dallas-Ft. Worth 1.32 0.692 0.633 0.667 0.825
Denver, CO 1.31 0.174 0.342 0.327 0.255
Minneapolis, MN 1.31 0.372 0.209 0.182 0.263
Columbus, OH 1.30 0.460 0.555 0.284 0.448
San Antonio, TX 1.29 0.670 0.652 0.235 0.793
Tampa, FL 1.29 0.596 0.638 0.554 0.490
Chicago, lL 1.27 0.479 0.458 0.122 0.546
Philadelphia, PA 1.26 0.648 0.536 0.328 0.536
Kansas City, MO 1.24 0.652 0.561 0.246 0.501
Richmond, VA 1.21 0.256 0.487 0.241 0.321
Trenton, NJ 1.20 0.120 0.171 0.317 0.157

Average Correlation 0.429 0.456 0.334 0.333

Financial Activities Employment Growth Correlation with Stock Growth
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Yet again, the 25 to 34 age cohort has average correlations above 50
percent in three of the four major property types. Overall, office appears
to have the highest correlations with economic indicators of the four
property types, which makes sense since the common denominator of
this grouping, a financial activities economic base, is primarily office
using and most of the growth in white collar employment comes from
people who have graduated from college – placing them in their mid-20s.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Boston, MA 0.263 0.455 0.517 0.201 0.318 0.603 0.547 0.311 0.155 0.487 0.461 0.011 0.014 0.123 0.110 0.056 0.569 0.689 0.788 0.449
Hartford, CT 0.190 0.458 0.235 -0.083 0.450 0.377 0.386 -0.036 0.328 0.577 0.320 -0.042 0.699 0.319 0.711 0.347 0.819 0.676 0.710 -0.064
Long Island, NY 0.226 0.670 0.568 0.245 0.293 0.445 0.406 -0.133 0.296 0.555 0.389 -0.159 0.449 -0.419 -0.403 -0.428 0.162 0.728 0.609 0.163
New York, NY 0.523 0.545 0.499 0.158 0.433 0.121 0.357 -0.120 0.369 0.308 0.429 -0.047 -0.034 -0.358 -0.432 -0.316 0.315 0.585 0.592 -0.076
Bridgeport, CT (Stamford) 0.401 0.378 0.379 0.007 0.435 0.459 0.423 0.332 0.319 0.373 0.300 -0.095 -0.394 -0.323 -0.215 -0.559 0.865 0.820 0.656 0.524
Jacksonville, FL 0.339 0.491 0.227 0.185 0.477 0.554 0.255 0.184 0.318 0.593 0.327 -0.141 0.538 0.153 0.150 0.403 0.641 0.710 0.189 0.360
Charlotte, NC 0.333 0.346 0.026 0.152 0.376 0.353 0.130 0.119 -0.001 0.030 0.317 -0.403 -0.061 -0.213 -0.420 -0.141 0.416 0.432 0.631 -0.152
San Francisco, CA 0.281 0.182 0.417 0.277 0.364 0.442 0.236 0.117 0.042 0.617 0.010 0.139 0.148 0.453 0.279 0.345 0.036 0.513 0.395 0.557
Fort Lauderdale, FL 0.358 0.533 0.557 0.514 0.347 0.435 0.418 0.538 -0.222 -0.017 -0.045 -0.242 -0.406 -0.389 -0.380 -0.268 0.381 0.753 0.658 0.699
Salt Lake City, UT 0.148 0.134 0.155 -0.041 0.170 0.325 0.211 0.675 0.116 0.623 0.452 0.356 -0.076 0.103 0.100 0.130 0.271 0.194 0.084 -0.323
SantaAna,CA(OrangeCounty) 0.481 0.688 0.665 -0.065 0.443 0.637 0.558 0.051 0.270 0.630 0.529 -0.222 0.555 0.721 0.646 0.102 0.547 0.812 0.882 -0.132
Phoenix, AZ. 0.280 0.279 0.401 0.315 0.512 0.436 0.404 0.333 0.128 0.074 0.123 0.027 0.381 0.282 0.248 0.484 0.693 0.691 0.754 0.378
Dallas-Ft. Worth 0.348 0.647 0.581 0.395 0.533 0.662 0.533 0.547 0.433 0.750 0.654 0.612 0.710 0.612 0.632 0.764 0.724 0.857 0.817 0.654
Denver, CO 0.160 0.556 0.363 0.190 0.137 0.405 0.073 0.040 0.272 0.673 0.461 0.206 0.127 0.296 0.151 -0.049 0.518 0.751 0.551 0.359
Minneapolis, MN 0.087 0.294 0.325 -0.132 0.298 0.282 0.330 0.178 0.055 0.403 0.425 -0.252 0.057 -0.159 -0.128 0.362 0.777 0.661 0.845 0.196
Columbus, OH 0.143 0.311 0.052 0.011 0.471 0.107 0.247 0.649 0.264 0.731 0.107 -0.088 -0.197 -0.440 0.209 0.300 0.574 0.623 0.439 0.030
SanAntonio, TX 0.353 0.448 0.497 0.175 0.426 0.574 0.234 0.295 0.481 0.626 0.270 0.358 0.589 0.532 0.226 0.678 0.773 0.825 0.475 0.746
Tampa, FL 0.364 0.559 0.612 0.476 0.464 0.603 0.545 0.527 0.358 0.417 0.462 0.235 0.705 0.867 0.901 0.736 0.561 0.763 0.852 0.648
Chicago,lL 0.165 0.356 0.157 0.238 0.245 0.393 -0.021 0.240 0.245 0.490 0.023 -0.063 -0.809 -0.838 0.004 -0.216 0.537 0.715 -0.382 -0.031
Philadelphia, PA 0.389 0.364 0.293 0.265 0.475 0.428 0.498 0.176 0.613 0.378 0.592 0.178 -0.027 -0.009 -0.293 0.161 0.856 0.759 0.676 0.103
Kansas City, MO 0.107 0.239 0.344 -0.007 0.290 0.404 0.100 0.310 0.267 0.524 0.084 -0.202 0.127 -0.085 -0.061 0.649 0.749 0.710 0.400 0.225
Richmond, VA 0.173 0.125 0.217 -0.195 0.379 0.408 0.137 0.005 0.049 0.250 0.512 -0.246 -0.217 0.116 -0.131 0.520 0.335 0.441 0.532 0.096
Trenton, NJ 0.596 0.542 0.140 -0.019 0.435 0.536 0.390 -0.069 0.378 0.560 0.633 -0.113 0.146 0.001 -0.076 0.318 0.877 0.754 0.209 0.027

Average Correlation 0.292 0.417 0.358 0.142 0.381 0.434 0.322 0.229 0.241 0.463 0.341 -0.008 0.131 0.058 0.080 0.190 0.565 0.672 0.538 0.236

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Information employment growth is not highly correlated with stock
growth in the MSAs that have an economic base in this industry.
Exceptions to this are Atlanta with high correlations in office, warehouse
and retail; Dallas with high correlations in office and warehouse; Salt
Lake City with high correlations in warehouse and retail; and Oakland
with high correlations in office and warehouse. The three MSAs with the
highest location quotients in the information industry have some of the
lowest correlations of all the MSAs with information as an economic
base. The employment in this industry – which boomed in the high-tech
era, but has lost jobs since the technology bubble burst in 2000 – is not
a strong indicator of commercial development. This is in line with the
findings of the national study.

40 Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Lag of

Information Stock
Metropolitan Area LQ Growth 4 8 4 8

Seattle, WA 2.55 -0.033 -0.093 -0.056 0.147
Los Angeles, CA 2.27 -0.109 -0.002 -0.042 0.055
San Jose, CA 2.01 -0.087 0.199 0.112 -0.050
Kansas City, MO 1.91 0.230 0.317 0.283 0.275
Long Island, NY 1.81 0.283 0.164 0.115 -0.070
New York, NY 1.81 0.191 -0.006 -0.030 0.073
San Francisco, CA 1.80 -0.007 0.270 -0.214 -0.180
Denver, CO 1.77 0.202 0.372 0.306 0.111
Atlanta, GA 1.62 0.311 0.509 0.485 0.424
Raleigh, NC 1.45 0.094 0.390 0.213 0.047
Washington, DC 1.44 0.228 0.370 0.291 0.086
Dallas-Ft. Worth 1.39 0.186 0.442 0.421 0.273
San Diego, CA 1.35 -0.196 -0.030 -0.094 -0.170
Salt Lake City, UT 1.34 0.003 0.312 0.421 0.422
Austin, TX 1.30 0.238 0.264 0.411 -0.159
Bridgeport, CT (Stamford) 1.29 0.207 0.263 0.206 -0.031
Oakland, CA (East Bay) 1.26 0.239 0.405 0.470 0.242

Average Correlation 0.116 0.244 0.194 0.088

Information Employment Growth Correlation with Stock Growth
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The 25 to 34 age cohort again has 50 percent or greater correlations to
commercial stock growth in apartment, office and warehouse for the
information MSAs. Gross Metro Product and office growth also have
average correlations above 50 percent.

Trade, transportation and utilities employment growth have low average
correlations, but Riverside and Atlanta jump out as having correlations
of more than 50 percent in three of four property types.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Trade, Transp. Lag of
and Utilities Stock

Metropolitan Area LQ Growth 4 8 4 8

Memphis, TN 1.41 0.391 0.780 0.102 0.472
Miami, FL 1.30 0.477 0.276 0.441 0.109
Riverside, CA (Inland Empire) 1.22 0.522 0.455 0.607 0.535
Atlanta, GA 1.18 0.467 0.632 0.551 0.605

Average Correlation 0.465 0.536 0.425 0.430

Trade, Transportation and Utilities Employment Growth Correlation with Stock Growth

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Seattle, WA 0.187 0.241 0.371 0.180 0.546 0.342 0.380 0.445 0.316 0.585 0.424 0.150 0.688 0.258 0.446 0.729 0.626 0.583 0.773 0.471
LosAngeles, CA 0.456 0.679 0.538 0.546 0.342 0.515 0.634 0.555 0.085 0.513 0.596 0.349 0.696 0.754 0.803 0.711 0.591 0.939 0.648 0.544
San Jose, CA 0.385 0.517 0.483 0.488 0.265 0.467 0.392 0.271 0.110 0.467 0.314 0.021 0.211 0.561 0.508 0.314 0.353 0.723 0.806 0.448
Kansas City, MO 0.107 0.239 0.344 -0.007 0.290 0.404 0.100 0.310 0.267 0.524 0.084 -0.202 0.127 -0.085 -0.061 0.649 0.749 0.710 0.400 0.225
Long Island, NY 0.226 0.670 0.568 0.245 0.293 0.445 0.406 -0.133 0.296 0.555 0.389 -0.159 0.449 -0.419 -0.403 -0.428 0.162 0.728 0.609 0.163
New York, NY 0.523 0.545 0.499 0.158 0.433 0.121 0.357 -0.120 0.369 0.308 0.429 -0.047 -0.034 -0.358 -0.432 -0.316 0.315 0.585 0.592 -0.076
San Francisco, CA 0.281 0.182 0.417 0.277 0.364 0.442 0.236 0.117 0.042 0.617 0.010 0.139 0.148 0.453 0.279 0.345 0.036 0.513 0.395 0.557
Denver, CO 0.160 0.556 0.363 0.190 0.137 0.405 0.073 0.040 0.272 0.673 0.461 0.206 0.127 0.296 0.151 -0.049 0.518 0.751 0.551 0.359
Atlanta, GA 0.330 0.333 0.322 0.504 0.465 0.698 0.436 0.422 -0.033 0.390 0.254 -0.010 0.219 -0.024 0.459 0.630 0.526 0.637 0.419 0.496
Raleigh, NC 0.171 0.414 0.305 -0.180 0.452 0.498 0.485 0.044 0.135 0.183 0.243 -0.531 0.008 0.155 -0.091 0.166 0.713 0.614 0.764 0.055
Washington, DC 0.310 0.561 0.446 0.111 0.506 0.544 0.617 0.331 0.512 0.694 0.687 0.193 0.493 0.549 0.276 0.540 0.547 0.644 0.794 0.216
Dallas-Ft. Worth 0.348 0.647 0.581 0.395 0.533 0.662 0.533 0.547 0.433 0.750 0.654 0.612 0.710 0.612 0.632 0.764 0.724 0.857 0.817 0.654
San Diego, CA 0.616 0.614 0.613 0.559 0.569 0.639 0.509 0.621 0.298 0.737 0.531 0.476 0.640 0.751 0.852 0.845 0.632 0.807 0.847 0.716
Salt Lake City, UT 0.148 0.134 0.155 -0.041 0.170 0.325 0.211 0.675 0.116 0.623 0.452 0.356 -0.076 0.103 0.100 0.130 0.271 0.194 0.084 -0.323
Austin, TX 0.008 0.174 0.287 -0.016 0.186 0.128 0.604 0.068 0.654 0.649 0.523 0.416 0.771 0.736 0.436 0.620 0.793 0.837 0.294 0.793
Bridgeport, CT (Stamford) 0.401 0.378 0.379 0.007 0.435 0.459 0.423 0.332 0.319 0.373 0.300 -0.095 -0.394 -0.323 -0.215 -0.559 0.865 0.820 0.656 0.524
Oakland, CA (East Bay) 0.540 0.502 0.486 0.378 0.279 0.505 0.339 0.081 0.164 0.578 0.600 0.106 0.348 0.218 0.551 0.441 0.553 0.718 0.638 0.273

Average Correlation 0.306 0.435 0.421 0.223 0.369 0.447 0.396 0.271 0.256 0.542 0.409 0.117 0.302 0.249 0.252 0.325 0.528 0.686 0.593 0.359

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

The correlations of trade, transportation, and utilities MSA’s stock
growth with commercial real estate again show the 25 to 34 age cohort
as the only indicator with average correlations above 50 percent, but
this time retail is one of the four property types with an average corre-
lation above 50 percent and warehouse is not. This may seem odd, but
previous research on warehouse stock growth shows that markets on
the “Path of Goods Movement” service a wider area than just the local
population and thus warehouse growth is tied to regional and trans-
portation logistic issues.

Manufacturing employment growth provides low average correlations
and mixed results for all four property types.

42 Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Lag of

Manufacturing Stock
Metropolitan Area LQ Growth 4 8 4 8

San Jose, CA 1.85 0.175 0.558 0.511 0.186
Milwaukee, WI 1.55 0.407 0.087 0.318 0.619
Cleveland, OH 1.33 0.070 0.019 0.102 0.455
Portland, OR 1.21 0.715 0.110 0.369 0.612
Hartford, CT 1.20 0.272 0.150 0.244 0.208

Average Correlation 0.328 0.185 0.309 0.416

Manufacturing Employment Growth Correlation with Stock Growth

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Memphis, TN 0.063 -0.352 - 0.083 0.329 0.209 0.410 -0.039 0.260 -0.264 0.155 -0.356 -0.159 -0.053 0.252 0.176 0.565 0.434 0.613 0.078 0.235
Miami, FL 0.245 0.441 0.536 0.328 0.480 0.340 0.343 0.405 0.416 0.616 0.669 0.257 0.302 0.054 0.402 0.227 0.461 0.593 0.560 0.735
Riverside,CA(InlandEmpire) 0.686 0.377 0.346 0.243 0.622 0.450 0.442 0.339 0.382 0.454 0.601 0.264 0.393 0.785 0.597 0.911 0.591 0.921 0.349 0.762
Atlanta, GA 0.330 0.333 0.322 0.504 0.465 0.698 0.436 0.422 -0.033 0.390 0.254 -0.010 0.219 -0.024 0.459 0.630 0.526 0.637 0.419 0.496

Average Correlation 0.299 0.376 0.280 0.351 0.444 0.475 0.296 0.357 0.125 0.404 0.292 0.088 0.215 0.267 0.408 0.583 0.503 0.691 0.352 0.557

Economic Indicator Correlation with Stock Growth
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Average correlations in the manufacturing group are the lowest of all ana-
lyzed and even the 25 to 34 age cohort group has only one average
correlation above 50 percent. Manufacturing employment has been
declining as a percentage of total employment in the United States for the
past 20 years and thus not a big driver of demand for any property type.

Construction is not often thought of as an economic base industry, as
the end product (buildings) is not exportable. Average correlations are
below 50 percent, which was expected.

Metropolitan Predictors of Commercial Real Estate Development NAIOP Research Foundation January 2009

Apartment Office Warehouse Retail
Lag of

Construction Stock
Metropolitan Area LQ Growth 4 8 4 8

Las Vegas, NV 1.97 0.433 0.374 0.078 0.341
Riverside, CA,(lnland Empire) 1.57 0.490 0.293 0.672 0.285
Phoenix, AZ 1.56 0.528 0.266 0.235 0.317
Houston, TX 1.42 -0.023 -0.019 0.199 -0.093
Jacksonville, FL 1.38 0.609 0.616 0.391 0.276
Fort Lauderdale, FL 1.37 0.348 0.084 0.212 0.179
West Palm Beach, FL 1.36 0.390 0.266 0.169 0.388
Raleigh, NC 1.35 0.503 0.467 0.396 0.115
Sacramento, CA 1.33 0.578 0.237 0.314 0.472
Richmond, VA 1.31 0.551 0.578 0.024 0.461
Salt Lake City, UT 1.31 0.371 0.321 0.381 0.688
Orlando, FL 1.29 0.292 0.550 0.358 0.515
Oakland, CA (East Bay) 1.26 0.349 0.177 0.372 0.447
Seattle, WA 1.25 0.597 0.306 0.126 0.477
Santa Ana, CA (Orange County) 1.25 0.534 0.369 0.174 0.389
Denver, CO 1.23 0.066 0.054 0.034 -0.015
Charlotte, NC 1.21 0.628 0.557 0.027 0.250

Average Correlation 0.426 0.323 0.245 0.323

Construction Employment Growth Correlation with Stock Growth

Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

San Jose, CA 0.385 0.517 0.483 0.488 0.265 0.467 0.392 0.271 0.110 0.467 0.314 0.021 0.211 0.561 0.508 0.314 0.353 0.723 0.806 0.448
Milwaukee, WI 0.190 0.237 0.133 0.136 0.412 0.367 0.105 0.213 0.237 0.272 0.008 0.096 0.342 -0.355 0.445 0.030 0.383 0.734 -0.165 -0.239
Cleveland, OH 0.092 0.241 0.279 -0.102 0.078 0.156 0.063 0.259 -0.015 0.234 0.210 -0.099 -0.649 -0.670 -0.339 0.384 0.593 0.722 0.066 -0.468
Portland, OR 0.263 0.266 0.214 0.237 0.555 0.109 0.088 0.488 0.291 0.532 0.441 0.422 0.527 -0.205 0.350 0.224 -0.235 -0.033 0.361 -0.066
Hartford, CT 0.190 0.458 0.235 -0.083 0.450 0.377 0.386 -0.036 0.328 0.577 0.320 -0.042 0.699 0.319 0.711 0.347 0.819 0.676 0.710 -0.064

Average Correlation 0.224 0.344 0.269 0.136 0.352 0.295 0.207 0.239 0.190 0.416 0.258 0.079 0.226 -0.070 0.335 0.260 0.383 0.565 0.356 -0.078

Economic Indicator Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Again the 25 to 34 age cohort provides the only average correlations
above 50 percent, but in only two property types, office and warehouse.
A high construction LQ usually indicates a city that is growing faster
than the United States average and almost all the cities on the list qual-
ify as “sunbelt cities.”
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Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Las Vegas, NV -0.030 -0.010 0.278 -0.086 0.474 0.438 0.114 0.324 -0.096 0.606 -0.018 -0.264 0.356 0.490 0.108 0.312 -0.091 0.164 0.042 -0.200
Riverside,CA(InlandEmpire) 0.686 0.377 0.346 0.243 0.622 0.450 0.442 0.339 0.382 0.454 0.601 0.264 0.393 0.785 0.597 0.911 0.591 0.921 0.349 0.762
Phoenix, AZ 0.280 0.279 0.401 0.315 0.512 0.436 0.404 0.333 0.128 0.074 0.123 0.027 0.381 0.282 0.248 0.484 0.693 0.691 0.754 0.378
Houston, TX 0.366 0.499 0.486 0.269 0.233 0.437 0.507 0.121 0.347 0.570 0.720 0.041 0.736 0.626 0.662 0.446 0.824 0.875 0.796 0.533
Jacksonville, FL 0.339 0.491 0.227 0.185 0.477 0.554 0.255 0.184 0.318 0.593 0.327 -0.141 0.538 0.153 0.150 0.403 0.641 0.710 0.189 0.360
Fort Lauderdale, FL 0.358 0.533 0.557 0.514 0.347 0.435 0.418 0.538 -0.222 -0.017 -0.045 -0.242 -0.406 -0.389 -0.380 -0.268 0.381 0.753 0.658 0.699
West Palm Beach, FL 0.262 0.540 0.513 0.606 0.481 0.602 0.506 0.644 0.434 0.498 0.486 0.381 0.245 0.646 0.690 0.608 0.487 0.827 0.841 0.752
Raleigh, NC 0.171 0.414 0.305 -0.180 0.452 0.498 0.485 0.044 0.135 0.183 0.243 -0.531 0.008 0.155 -0.091 0.166 0.713 0.614 0.764 0.055
Sacramento, CA 0.494 0.339 0.550 0.128 0.483 0.492 0.560 0.329 0.317 0.594 0.624 0.307 0.228 0.307 -0.011 0.460 0.393 0.356 0.266 0.041
Richmond, VA 0.173 0.125 0.217 -0.195 0.379 0.408 0.137 0.005 0.049 0.250 0.512 -0.246 -0.217 0.116 -0.131 0.520 0.335 0.441 0.532 0.096
Salt Lake City, UT 0.148 0.134 0.155 -0.041 0.170 0.325 0.211 0.675 0.116 0.623 0.452 0.356 -0.076 0.103 0.100 0.130 0.271 0.194 0.084 -0.323
Orlando, FL 0.244 0.655 0.431 0.387 0.296 0.693 0.553 0.282 0.020 0.686 0.613 0.148 0.342 0.501 0.488 0.196 0.229 0.786 0.774 0.120
Oakland, CA(East Bay) 0.540 0.502 0.486 0.378 0.279 0.505 0.339 0.081 0.164 0.578 0.600 0.106 0.348 0.218 0.551 0.441 0.553 0.718 0.638 0.273
Seattle, WA 0.187 0.241 0.371 0.180 0.546 0.342 0.380 0.445 0.316 0.585 0.424 0.150 0.688 0.258 0.446 0.729 0.626 0.583 0.773 0.471
SantaAna,CA(OrangeCounty) 0.481 0.688 0.665 -0.065 0.443 0.637 0.558 0.051 0.270 0.630 0.529 -0.222 0.555 0.721 0.646 0.102 0.547 0.812 0.882 -0.132
Denver, CO 0.160 0.556 0.363 0.190 0.137 0.405 0.073 0.040 0.272 0.673 0.461 0.206 0.127 0.296 0.151 -0.049 0.518 0.751 0.551 0.359
Charlotte, NC 0.333 0.346 0.026 0.152 0.376 0.353 0.130 0.119 -0.001 0.030 0.317 -0.403 -0.061 -0.213 -0.420 -0.141 0.416 0.432 0.631 -0.152

Average Correlation 0.305 0.395 0.375 0.175 0.395 0.471 0.357 0.268 0.173 0.448 0.410 -0.004 0.246 0.297 0.224 0.320 0.478 0.625 0.560 0.241

Economic Indicator Correlation with Stock Growth
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Natural resource and mining employment growth provides average cor-
relations above 50 percent for office space. Particularly, Denver’s office
stock growth is very highly correlated (more than 80 percent) with nat-
ural resources and mining employment growth, indicating that natural
resource and mining companies may have used this city to locate many
of their office operations.

The 25 to 34 age cohort has the highest average correlations for three
of the major property types at more than 70 percent correlations in this
LQ group. Retail did not correlate highly. Gross metro product had aver-
age correlations above 50 percent for office and warehouse, while total
population growth had correlations more than 50 percent for apartment
and office property supply growth.
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Median Household Income Retail Sales Gross Metro Product Total Population Growth Population Growth Age 25-34

Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret Apt Off Whse Ret
Lag of
Stock

MSA Growth 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8 4 8

Houston, TX 0.366 0.499 0.486 0.269 0.233 0.437 0.507 0.121 0.347 0.570 0.720 0.041 0.736 0.626 0.662 0.446 0.824 0.875 0.796 0.533
Oklahoma City, OK 0.288 0.338 0.265 0.119 0.304 0.526 0.378 0.018 0.269 0.822 0.420 0.073 0.706 0.645 0.771 0.097 0.741 0.842 0.776 0.114
New Orleans, LA 0.052 0.307 0.051 0.149 0.257 0.249 0.285 -0.052 0.095 0.496 0.589 0.085 0.239 0.453 0.236 0.186 0.700 0.897 0.617 0.428
Denver, CO 0.160 0.556 0.363 0.190 0.137 0.405 0.073 0.040 0.272 0.673 0.461 0.206 0.127 0.296 0.151 -0.049 0.518 0.751 0.551 0.359
Dallas-Ft. Worth, TX 0.348 0.647 0.581 0.395 0.533 0.662 0.533 0.547 0.433 0.750 0.654 0.612 0.710 0.612 0.632 0.764 0.724 0.857 0.817 0.654

Average Correlation 0.243 0.470 0.349 0.224 0.293 0.456 0.355 0.135 0.283 0.662 0.569 0.203 0.503 0.526 0.490 0.289 0.701 0.844 0.711 0.418

Economic Indicator Correlation with Stock Growth

Apartment Office Warehouse Retail
Natural

Resources Lag of
and Mining Stock

Metropolitan Area LQ Growth 4 8 4 8

Houston, TX 6.28 0.455 0.611 0.690 0.169
Oklahoma City, OK 4.95 0.113 0.690 0.305 -0.137
New Orleans, LA 3.02 0.145 0.399 0.480 0.065
Denver, CO 1.42 0.246 0.809 0.567 0.122
Dallas-Ft. Worth 1.42 0.116 0.582 0.309 0.135

Average Correlation 0.215 0.618 0.470 0.071

Natural Resources and Mining Employment Growth Correlation with Stock Growth



Economic Drivers for Four Property Types by Metropolitan Statistical Area (grouped by Economic Base)
continued

Stock Growth Correlation Across MSAs of the Same
Economic Base Industry

In our final correlation analysis of economic base industries, we aver-
age the correlations of each MSA’s property type stock growth with one
another across the different economic base industries, to test if MSAs
with the same economic base industry cycle together with regard to
commercial real estate development. The correlations of each property
type by economic base industry are listed below.

The table shows that natural resources and mining economic base
MSAs have the highest average correlation in commercial stock growth
from 1980 to 2008, with professional and business services second.
Warehouse stock growth also has the highest average correlation
amongst MSAs with professional and business services as an eco-
nomic base industry. Natural resources and mining economic base
industry MSAs have the highest correlation in stock growth of retail
properties, followed by education and health services and professional
and business services economic base industries. Stock growth in apart-
ments is most highly correlated amongst MSAs with professional and
business services economic bases, followed by trade, transportation
and utilities. Office has the highest average correlation of stock growth
amongst all of the economic base industries, followed by apartment,
warehouse and retail.
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Economic Base Industry Office Warehouse Retail Apartment

Government 0.519 0.291 0.242 0.401
Leisure and Hospitality 0.559 0.548 0.312 0.243
Education and Health Services 0.661 0.310 0.483 0.520
Professional and Business Services 0.744 0.605 0.472 0.666
Financial Activities 0.688 0.487 0.334 0.591
Information 0.675 0.531 0.349 0.560
Trade, Transportation and Utilities 0.330 0.367 0.327 0.627
Manufacturing 0.582 0.092 0.451 0.475
Construction 0.490 0.505 0.341 0.515
Natural Resources and Mining 0.906 0.595 0.549 0.561

Average Correlation by Property Type 0.615 0.433 0.386 0.516

Average Stock Growth Correlation: All MSAs
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Conclusion

Our analysis of the MSAs with the same economic base industries has
yielded some insight into the drivers of commercial stock growth across
these MSAs. Overall, employment growth in the various economic base
industries yielded the highest correlation with office and warehouse
stock growth, and less so with apartment and retail stock growth. Of the
five economic indicators, the population age cohort of 25 to 34 year olds
yielded the high correlations with commercial stock growth (mainly
office, warehouse and apartment) across the different economic base
MSAs. In some cases gross metro product, and population growth also
yielded high correlations indicating that these economic indicators may
be leading or coincident indicators of new commercial stock growth.

This study was designed as a first look at economic indicators’movement
with commercial real estate development to determine if there is merit in
monitoring these economic variables to forecast future commercial real
estate development. From this analysis, we can conclude that some of
the economic indicators are highly correlated with commercial real estate
deliveries and therefore may be good indicators of future real estate
development. However the dominant economic base industries in any
given MSA may influence the degree of correlation between the eco-
nomic indicators and commercial stock growth. Only after assessing all
MSAs and all the economic indicators available at the local level for those
cities could a complete picture of what drives real estate development in
each MSAbe seen. Each MSAhas its own unique attributes that should
be analyzed when doing a development forecast.

Some economic variables lead new supply in certain cities while others
seem to move in concert with new supply. It may be that the space must
be completed before the employees can be hired and that is why
employment growth does not lead supply growth. Our hypothesis is that
the economic indicators that are best at predicting commercial real
estate development will be slightly different for each MSA, but that the
several indicators that were significant in this study are a good start at
developing metropolitan level models of commercial real estate growth.
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The following are highlights of completed research projects funded by the NAIOP
Research Foundation. For a complete listing and free download of research reports,
please visit the Foundation’s Web site at www.naioprf.org.

Select NAIOP Research Foundation Funded Research

Measuring the Impact of Hispanic Population Growth on the Location of and
Demand for Commercial Real Estate in the United States (2008)

The Contribution of Office, Industrial and Retail Development and Construction
on the U.S. Economy (2008 Edition)

Green Building Incentives That Work: A Look at How Local Governments Are
Incentivizing Green Development (2007)

Commercial Real Estate in a Flat World, The Implications of Corporate
Restructuring and Economic Globalization for Industrial, Office and Mixed-Use
Property in America (2007)

Exploration of LEED Design Approaches for Warehouse and Distribution
Centers (2007)

NAIOP Terms and Definitions: U.S. Office and Industrial Market (2005)

“The work of the Foundation is absolutely essential to anyone involved
in industrial, office and mixed-use development. The Foundation’s projects
are a blueprint for shaping the future and a road map that helps to ensure

the success of the developments where we live, work and play.”

Ronald L. Rayevich, Founding Chairman
NAIOP Research Foundation
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