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Executive Summary
The Impact of Cement Manufacturing on Economic Growth
In the Cape Fear Region
Craig S. Galbraith, Ph.D. and Curt H. Stiles, Ph.D.
February 6, 2012
This study examines the nature of the Wilmington regional economy, and the impact of a cement
manufacturing plant as proposed by Titan Cement Company on economic growth in the Cape Fear
region. The following represents our major findings.
1) Currently the Wilmington MSA represents a very unbalanced economy of a) low technology/heavy
industry sectors and b) amenity and ambience driven industry sectors including leisure visitors and
permanent/vacation resident immigration and associated construction. Compared to the heavy
industry sectors, generally amenity based and ambience driven sectors have significantly greater value
added activities, significantly greater indirect positive impacts on the economy and employment,
significantly greater positive impacts on “non‐economic” social activities related to education and
charities, and significantly greater inducement for the attraction of other firms into the region, such as
high technology firms, service based businesses, and financial sector enterprises.
2) There are strong "dispersive forces" associated with heavy industry such as cement manufacturing
that actually repel existing establishments, potential business entrants, current residents, and potential
future residents.
3) Without including potential "dispersive forces" the 160 new jobs announced by Titan is predicted to
create a total net increase in annual employment within the broad Wilmington MSA of 366 jobs
(including the 160 direct jobs at Titan). Employment for New Hanover County (versus the broader
Wilmington MSA) would be significantly lower.
4) Including potential "dispersive forces" the 160 new jobs announced by Titan is predicted to create a
total net increase in annual employment within the broad Wilmington MSA of only 110 jobs (less than
the 160 direct jobs at Titan). Net employment for just New Hanover County would be approximately
48 jobs. This analysis is based upon the impact of the establishment of an average "heavy industry"
firm from prior research. The potential for large scale environmental damage related to cement
manufacturing may actually create even greater dispersive economic forces for the local community.
5) Analysis of similar cement manufacturing in Florida indicates that likely wages paid in the
Wilmington area would be approximately 16% lower than that announced by Titan. Prior studies of
plant locations has shown that actual employment is typically only 86.2% of announced employment
for new plants; this suggests that Titan might hire only 138 employees (not 160 as announced).
2|Pa g e
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Detailed Executive Summary
The Impact of Cement Manufacturing on Economic Growth
In the Cape Fear Region
Craig S. Galbraith, Ph.D. and Curt H. Stiles, Ph.D.1
February 6, 2012
This study examines the impact on economic growth in the Cape Fear region of the physical
presence of a cement manufacturing plant. The Cape Fear region is defined by the U.S. Census Bureau
to be the Wilmington Metropolitan Statistical Area (MSA), consisting of Brunswick, New Hanover, and
Pender Counties. The “cement industry” is defined by the U.S. Bureau of Economic Analysis as NAICS
32731 Cement Manufacturing and more broadly as NAICS 327 Non‐metallic Mineral Products. Titan
Cement Company SA of Athens, Greece, announced in 2008 that it would build a cement
manufacturing plant on the south bank of the Northeast Cape Fear River in New Hanover County,
North Carolina. The plant would be located approximately 15.5 miles to the northeast of Wilmington,
NC, population 106,476 in 2010. At the time Titan forecasted annual sales of $350 million and stated
that it would hire 160 people at an average wage of $75,000 per year. Titan also stated that they
would have an initial investment of $450 million. None of these numbers were verified at the time.
A quick impact analysis date April 16, 2008 (and short report) was performed by the Center for
Business and Economic Services (CBES), UNCW and addressed to Scott Satterfield of Wilmington
Industrial Development. In this report, it is stated that the Titan cement plant would create a total of
720 new jobs for New Hanover County on an annual basis. The methodology for obtaining these
numbers is not described in the short CBES report other than, "These impacts are based on newly
acquired 2006 data on the structure of the New Hanover County economy. All dollar figures are in
early (first quarter) 2008 dollars. These impacts were estimated with the assistance of a New Hanover
County economic impact model developed with the IMPLAN® software."
These results were
subsequently presented to the New Hanover County Board of Commissioners.
Economic growth is defined to mean the expansion of 1) regional output measured in current
dollars and 2) regional employment measured by numerical count. Impact is defined to mean a change
in the rate of growth, and a meaningful measure of impact would capture the possibility of both
positive and negative rates of growth. Before determining the economic impact we examined the
detailed economic structure of the Wilmington MSA and found that the Wilmington MSA economy is
both narrow and unbalanced, essentially concentrated in three primary sectors: Sector 1: Retail trade,
recreation, arts and entertainment, accommodation and food services; Sector 2: Manufacturing and
utilities, and Sector 3: Real Estate and construction. It is weak in other sectors, such as information,
1

Dr. Galbraith and Dr. Stiles are on the faculty of the Cameron School of Business, University of North Carolina Wilmington
where they specialize in regional and institutional economics, entrepreneurship, and corporate strategy.
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professional services, scientific activity, and the various sectors generally described as "high/mid‐
technology." After determining the base Wilmington MSA economic structure, and the relationships
between sectors within the MSA, a three model analysis is undertaken to understand the potential
economic impact of the cement manufacturing plant proposed by the Titan Cement Company. This
report only examines the long‐term operation of Cement Manufacturing on regional employment, and
does not examine the construction phase. It is impossible to estimate the impact of the construction
phase since it is unknown whether construction crews, materials, equipment, and supplies will be
locally acquired or imported from other regions and states.
Model 1: Traditional Input‐Output Analysis. A detailed analysis of input‐output relationships
was undertaken with the software IMPLAN (Version 3.0, November 2009). Using input‐output
relationships is the traditional method to examine the direct (and multiplier based indirect) positive
impacts of employment in a local economy. The analysis used for Model 1 is similar to the vast
majority of impact studies done by economic consultants to show large positive impacts of economic
activity. This analysis most probably directly compares with the earlier CBES analysis done in 2008.
Model 2: Net Impact Analysis. The type of traditional analysis presented in Model 1 (and
typical of most impact studies) inevitably overestimates the true positive impact of an industry sector
or firm. Practitioners often use multipliers incorrectly by computing the impact of a sector’s output
instead of the impact of final demand – this exaggerates the impact by double and triple counting in
what is known as the "endogenous effect." For example, some new businesses may simply "displace"
other businesses, thus adding little "net" economic impact. Other industry sectors, such as
transportation, do not really create much final demand for goods/services, and exist primarily because
of other economic activity. In model 2 we therefore consider whether or not the cement plant
represented by Titan is an “exogenous” (adding to final regional demand for goods/services) or
“endogenous” activity to the MSA. This will examine whether or not the direct, and multiplier effects
related to inputs, are actually caused by Titan’s activity; whether or not the additional cement output
generated by Titan will induce greater economic activity within the MSA; whether or not the industries
that would typically provide inputs to Titan are likely to expand employment to capture the potential
for Titan’s purchases; and the ease of entry of new sectors to supply Titan’s purchase demands.
Model 3: Incorporation of Spillover Effects and Continuous Externalities. By its very nature,
traditional input‐output analysis often cannot capture the overall impact of a plant location or
expansion. This is because certain industry sectors have significant spillover effects, both positive and
negative. As Georgia State University’s regional economist Kelly Edmiston2 notes, “traditional regional
economic impact analyses, based on input–output models, account for some of the positive effects,
specifically supply linkages and induced spending, but are unable to account for other positive forces . .
. . Further, traditional regional economic impact analyses cannot account for the ways in which large
plant locations and expansions might repel existing establishments or other potential entrants”
2

Edmiston, K., 2004. The net effects of large plant locations and expansions on county employment. Journal of Regional
Science, 44(2), 289‐319.
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(Edmiston, 2004, p. 291). Based upon Edmiston’s study of overall impacts of new plant locations, we
estimate a potential net impact of the Titan cement facility on employment in the Wilmington MSA.
This analysis does not rely upon traditional input‐output relationships, but rather on empirical
observation of average employment impacts of new plant locations over a five year period in Georgia.
The Edmiston study represents the most complete, large‐scale empirical study to date that examines
the impact of plant locations and expansions on actual regional and local employment.
Results‐ Impact on Employment of Titan Cement’s Proposed Plant in the Wilmington, NC MSA
Model 1: Traditional Input‐Output Analysis: Net increase in employment between 410
additional jobs and 545 additional jobs (including the 160 announced by Titan). This number is
significantly less with the earlier estimate of 720 announced in the April 16, 2008 report by the CBES.
In addition, the early CBES study states it is for just "New Hanover County." Our estimates are for the
impact on the broader Wilmington MSA. Estimates of the economic impact for just New Hanover
County would be substantially lower.
Model 2: Net Impact Analysis: Net increase in employment of 366 jobs (including the 160
announced by Titan). As mentioned above this method still only used the IMPLAN approach, but now
incorporates the availability in the Wilmington region of inputs typically used by a cement
manufacturing.
Model 3: Incorporation of Spillover Effects and Continuous Externalities: Based upon
Edmiston’s (2004) study of the overall impacts on regional employment of the establishment of new
heavy industry plants, a net increase in employment of only 110 additional jobs to the Wilmington MSA
is calculated, including the 160 job announced by Titan. In this analysis, the direct annual net
employment throughout the Wilmington region of the Titan facility is actually less than the direct
employment announced by Titan. This indicates that "non‐Titan" related jobs will either leave the
region, or otherwise not come to the region because of the Titan. The 110 net job estimate of Model
3 is based upon the average impact of heavy manufacturing plant location, and there is a strong
possibility that the Titan facility may actually have a greater than average negative impact due to
environmental and size issues. In addition, we calculate a total net impact of only 48 additional jobs if
we limit our analysis to New Hanover County versus the broader Wilmington MSA using Model 3.
It should be noted that the above analysis does not include several major sources of concern
regarding the Titan facility that could negatively affect employment in the Wilmington MSA. These
concerns include:
Concern/Caveat 1: Currently the Wilmington MSA represents a very unbalanced economy of a)
low technology/heavy industry and b) amenity and ambience driven industry sectors (businesses,
leisure visitors and permanent resident immigrants attracted by a combination of the community’s
recreational opportunities, the attractiveness of the streetscapes, the availability of parks and
historical sites, and the proximity to an established, vibrant downtown and arts community). The
5|Pa g e
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economy of Wilmington may thus be described as inconsistent, almost contradictory. A major question
for economic research and policy makers is whether a strong amenity economy can coexist with a
heavy manufacturing economy within a relatively small geographical region. Generally amenity based
and ambience driven sectors have significantly greater value added activities, significantly greater
indirect positive impacts on the economy and employment, significantly greater positive impacts on
“non‐economic” social activities related to education and charities, and significantly greater
inducement for the attraction of other firms into the region, such as high technology firms, service
based businesses, and financial sector enterprises. The striking concentration of the Wilmington MSA
in the "amenities" driven industries clearly demonstrates the potential for building an economy on
travel and leisure, or attracting industries/firms that incorporate significant "quality of life"
components in their location and expansion decisions.
Concern/Caveat 2: Our analysis does not take into account the potential economic damage
that might be caused by an environmental disaster. To some extent, Model 3 incorporates this on a
probabilistic model; however certain industries may have a greater chance of an environmental event
(and resulting economic damage) than the average heavy industry firm. Model 3 only examines the
"average" impact of a new heavy industry operation.
Economic Lessons from Cement Manufacturing in Florida
There are no cement manufacturing plants in North Carolina in the year 2009. NAICS 32731
Cement Manufacturing has Output and Employment values of zero for North Carolina. Thus the
structure of the industry cannot be examined with data from North Carolina. We therefore also
examined the structure of Cement Manufacturing in the State of Florida, where different plants
operate in different counties. Florida is a major manufacturer of cement, and Titan has operated a
plant there since 2006. Several conclusions can be drawn from the Florida analysis. First, overall
Cement Manufacturing employment is relatively small when compared to the total economies of the
different counties. Thus the overall impact in terms of simple employment is relatively small. It should
also be noted that this does not take into account possible “negative externalities” such as pollution,
excessive noise, and traffic congestion, that might be caused by cement plant manufacturing that is not
captured in simple employment numbers. Second, the Cement Manufacturing industry does pay good
wages when compared to the average wages within the country. However, the wages appear to vary
depending on the county. Third, applying the average premium paid in Florida for Cement
Manufacturing wages to the Wilmington MSA indicates an average wage for Cement Manufacturing in
the Wilmington MSA of $63,136 (versus the $75,000 claimed by Titan in their 2008 announcement).
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The Impact of Cement Manufacturing on Economic Growth
In the Cape Fear Region

Section I: Introduction
Titan Cement Company SA of Athens, Greece, announced in 2008 that it would build a cement
manufacturing plant on the south bank of the Northeast Cape Fear River in New Hanover County,
North Carolina. The plant would be located approximately 15.5 miles to the northeast of Wilmington,
NC, population 106,476 in 2010. Titan forecasted annual sales of $350 million and stated that it would
hire 160 people at an average wage of $75,000 per year.
This study examines the impact on economic growth in the Cape Fear region of the physical presence
of a cement manufacturing plant. The Cape Fear region is defined by the U.S. Census Bureau to be the
Wilmington Metropolitan Statistical Area (MSA), consisting of Brunswick, New Hanover, and Pender
Counties. The “cement industry” is defined by the U.S. Bureau of Economic Analysis as NAICS 32731
Cement Manufacturing and more broadly as NAICS 327 Non‐metallic Mineral Products.
Economic growth is defined to mean the expansion of 1) regional output measured in current dollars
and 2) regional employment measured by numerical count. Impact is defined to mean a change in the
rate of growth, and a meaningful measure of impact would capture the possibility of both positive and
negative rates of growth. But no simple measure can reveal a negative impact. The addition of 32731
Cement Manufacturing to the industrial structure of the Wilmington MSA by the building of a cement
plant will increase the aggregate dollar value of output of the MSA by the amount of the dollar value of
sales of the plant and will increase aggregate employment by the number of employees hired at the
plant.
In the analysis of the economic impact of the location and presence of a cement manufacturing plant in
the Wilmington Metropolitan Statistical Area (MSA) there are several issues to be considered. In
particular, the location of any business can have both positive impacts and negative impacts on the
local economy. The issues related to the impact of business location are:

Issue 1: Potential Positive Impacts of Firm Location
1) Direct Impact ‐ Any business has the potential to add employment to the local economy in
three different ways. Any business has the potential for directly adding to local employment
and economic growth by a combination of 3 factors: a) direct employment through the hiring
and employment of workers by the business ‐‐ the direct impact of Titan Cement (according to
7|Pa g e
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Titan’s press releases) on the Wilmington MSA is to raise aggregate output by $350 million
(1.6% of total regional output) and to raise aggregate employment by 160 jobs (0.09% of total
regional employment) and b) the multiplier effect of local purchases of goods and services,
which in turn supports local employment in these input industry sectors, and c) the retention of
any profit from the business in the local community.
2) Indirect Impact ‐ Technology, R&D, professional service and financial sector businesses have
high regional agglomeration benefits. Certain industries tend to have significant
agglomeration effects. Location decisions by technology firms, R&D, professional service and
financial firms have much higher levels of agglomeration effects than other industry sectors. In
other words, there are spillover effects from the existence of other technology firms, R&D,
professional service, and financial sector firms that attracts other businesses in the same or
related sectors to a particular region.
a. There are two major positive impacts that technology firms, R&D, professional service,
and financial firms have on local regional economic development: a) benefits directly
related to their ability to add employment and b) benefits indirectly related to the
spillover effects that attracts other businesses to the region.
b. Regional location decisions by technology firms, R&D, professional service, and financial
firms are strongly influenced by a combination of intellectual resources, social, and
equity capital networks (Baptista 1996; Cumbers, Mackinnon, & Chapman 2003; Drejer
2005; Dorfman 1983; Jarboe 1986; Malecki 1984; Saxenian 1991, 1994; Sorenson 2003
Stuart & Sorenson 2003; Suarez‐Villa 2002) and factors related to ambience, culture,
beauty, and personal life‐style issues (Baptista 1996; Galbraith 1985; Gripaios, Bishop,
Gripaios & Herbert 1989; Hall, Breheny, McQuaid & Hart 1987; Jarboe 1986; Schmitt,
Gleason, Pigozzi & Marcus 1987) (references available upon request).
c. For technology firms, R&D, professional service, and financial firms, the location and
expansion decision is two staged. The first stage represents the decision to locate or
expand within a particular region (the region‐specific decision) which is heavily
influenced by spillover effects such as intellectual resources, social, and equity capital
networks, and factors related to ambience, culture, regional beauty, and personal life‐
style issues. These issues attract high value added manufacturing, R&D, and service firms
to a particular region or area. The second stage is the site‐specific decision (that is, which
industrial park or specific site to locate in), which is influenced by more production
function input factors, such as rent, transportation availability, and utility costs.
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3) Indirect Impact ‐ Heavy manufacturing and industrial firms have low regional agglomeration
benefits. Location decisions by manufacturing/industrial firms are a trade‐off between various
forms of increasing the returns/profit to the firm and different types of mobility costs. Because
of the lack of spillover effects of information and technology between manufacturing/industrial
firms, manufacturing firms tend to have far less agglomeration effects than technology, R&D
and financial firms. In other words, the existence of a heavy manufacturing or industrial firm is
not likely to directly attract other related businesses to a region because of spillover effects.
a. The major positive impact heavy manufacturing/industrial firms have on the local
economy is directly related to their ability to add employment (point 1 above)

Issue 2: Potential Negative Impacts of Firm Location
1) Regional development is strongly influenced by the “negative externalities” of existing
businesses. Negative externalities are those factors that a local business creates that: a)
negatively affect the utility function of individuals living within the region (residents), or
individuals that may desire to visit the area (leisure travelers). The negative externalities
include issues related to noise pollution, environmental pollution, visual impacts, congestion,
criminality, and social problems that make a regional less attractive for the leisure visitor or less
livable for the region's residents; and b) negatively affects the production function of other
local firms or businesses, such as increasing the cost of transportation, market crowding,
increasing other input factors, and traffic congestion. Negative externalities can include a)
continuous negative effects, such as increased congestion, noise pollution and visual impacts,
or b) specific “event” related effects, such as an environmental spill.
2) Different firms and different industry sectors have very different negative externalities
associated with their business activities. In other words, some types of business create, or
have the potential to create, higher levels of negative externalities than other types of
businesses. Negative externalities, in turn, will create an incentive for other local firms to
relocate outside the region or lower their expansion expectations. In addition, negative
externalities of an existing firm can discourage other potential firms from locating into a
particular region when otherwise, they might have located their business.

Issue 3: Impact of Business Location on the Leisure Visitor
1) A region’s special traits, such as proximity to the ocean, scenic views, historic districts,

architectural beauty, and cultural and recreational opportunities are the key factors that
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attract leisure visitors to a particular region. Another source of economic development to a
particular area that supports regional business activities such as restaurants, lodging, and
tourist oriented is the leisure visitor. The leisure visitor is an important source of economic
activity for many regions, such as Wilmington, since this represents an "import economic
activity;" that is, funds are imported into the region and spent locally. Leisure trips to
metropolitan statistical areas (MSAs) have been shown to be a measure of consumers' revealed
preferences for local leisure‐oriented amenities. Research by the Federal Reserve Bank of
Philadelphia of MSAs throughout the U.S. has shown that leisure visitors are attracted by an
area’s special traits, such as proximity to the ocean, scenic views, historic districts, architectural
beauty, and cultural and recreational opportunities. It has also been shown that these are
some of the very characteristics that attract individuals to a particular region in order to make
their permanent homes (Carlino and Saiz, 2008)3.

Method of Analysis
Given the above understanding of regional economic analysis, a three step (model) analysis is
undertaken4.
Model 1: Traditional Input‐Output Analysis. A detailed analysis of input‐output relationship is
undertaken. Using input‐output relationship is the traditional method to examine the direct (and
multiplier based indirect) positive impacts of employment in a local economy (Point 1, Positive
Benefits). Our model 1 analysis is similar to the analysis undertaken in the vast majority of cases where
an industry, or an organization, wants to make an argument for its “importance” to the local
community and economy. This however, must be considered only the starting point for the analysis
for two reasons. First, traditional input‐output relationships used in economic impact studies generally
over‐estimate the impact since many industries do not create a separate impact by themselves
(exogenous), but rather are in existence due to other industry and economic characteristics. Second,
input‐output analysis cannot capture all of the potential impacts of a plant location, such as the
positive impacts from indirect agglomeration factors or the “repelling” “impacts of potential negative
externalities commonly associated with a plant location.

3

Carlino, G., and A. Saiz 2008. City beautiful: Leisure amenities and urban growth (working paper 08‐22). Federal Research
Bank of Philadelphia: Philadelphia.
4
This report only examines the long‐term operation of Cement Manufacturing on regional employment, and does not
examine the construction phase. It is impossible to estimate the impact of the construction phase since it is unknown
whether construction crews, materials, equipment, and supplies will be locally acquired, or whether imported from other
regions and states.
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Model 2: Net Impact Analysis. The type of traditional analysis presented in Model 1 (and typical of
the most impact studies) inevitably overestimates the true impact of a sector, even without
considering spillover effects and externalities. As Oosterjavem and Stelder (2002)5 recognize,
“The main problem with this traditional approach is the claim that each and every sector
is economically more important than its own share in the total employment or value
added indicates. Naturally, this cannot be true. When the claims of all sectors in an
economy are added an (implicit) estimate of the total size of the economy will result
that is many times larger than its actual size” (p. 534).
This is called the “Sin of Exaggerating Sectoral Impacts”. For example, a sector may have significant
linkages with other sectors, either on the input side or on the output side. But such linkages, no
matter how large, do not explain whether or not that sector is passively receiving impulses from other
sectors or if the sector is creating these interactions by itself. Linkages, the key to the traditional
impact study described in our Model 1, tell little about whether or not the sector is actually creating
these impacts. Oosterjavem and Stelder (2002) note,
“To be labeled a key sector, a second criterion has to be satisfied. The sector at hand,
besides having large linkages to pass on growth impulse, needs to generate these
growth impulses itself,. Thus, the growth in this sector needs to be considered as largely
exogenous from the rest of the economy.” (p. 534).
Without this condition there is a danger of double and triple counting a sector’s, or organization’s,
positive impact on the regional economy.
For example, in general, the retail industry is not
exogenous to the local economy since sales and employment in the retail sector is determined by
personal income of the local community, purchases from other industry sectors, and other factors.
This can be seen when a new large retailer moves into the area. In this case, the demand for retail
products simply shifts from existing retailers to the new retail outlet, thus there is almost no additional
economic benefit and employment. A similar issue is seen with sectors that are “embedded” into the
economy, such as with the transportation sector (buses, taxis, etc). While transportation may employ
a significant number of people, by itself the sector does little to create final demand in the economy,
that is, the transportation sector must be considered “endogenous” to the economy and not an
“exogenous” factor. As de Mesnard (2002)6 argues, “practitioners use multipliers incorrectly by
computing the impact of a sector’s output instead of the impact of final demand – this exaggerates the
impact by double counting the endogenous effect” (p . 545). The final issue is one of that traditional
5

Oosterhaven, J., and D. Stelder. 2002. Net multipliers avoid exaggerating impacts: With a bi‐regional illustration for the
Dutch Transportation Sector, Journal of Regional Science, 42(3), 533‐543.
6
de Mesnard, L. 2002. Note about the concept of “net multipliers”. Journal of Regional Science, 42(3), 545‐548.
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impact studies assume a constant ratio in a sector’s employment relationships with other sectors. This
may not be the case. For example, a factory that relocates to a particular area may need to purchase
energy from a local utility – but this does not necessarily mean that the increase in demand for
electricity increases the employment within the local utility, particularly if the utility produces more
electricity than is currently needed locally.
Our second analysis thus attempts to examine the “net” impact incorporating the issues raised above.
Model 3: Incorporation of Spillover Effects and Continuous Externalities.
Edmiston (2004)7 notes,

As regional economist

“Traditional regional economic impact analyses, based on input–output models, account
for some of the positive effects, specifically supply linkages and induced spending, but
are unable to account for other positive forces, like the attraction of additional activities
seeking to take advantage of external scale economies. Further, traditional regional
economic impact analyses cannot account for the ways in which large plant locations
and expansions might repel existing establishments or other potential entrants . . . “
(Edmiston, 2004, p. 291)
The limitations of input‐output analysis to capture spillover effects and the negative externalities of
industrial location are well recognized by regional economists. (see, for example, Economic Impact of
Mining on Levy County, 2010 by Richard Weisskoff8 that identifies the various negative impacts on the
local economy of mining in Levy County, Florida beyond the results of traditional input‐output analysis)
In the third step we therefore incorporate the results of published empirical studies that examine the
actual impact of different types of plant expansion and location on the local and regional economy.
The results of these empirically based studies are then used to augment our input‐output analysis from
Step 1.

7

Edmiston, K., 2004. The net effects of large plant locations and expansions on county employment. Journal of Regional
Science, 44(2), 289‐319.
8
Weisskoff, R. 2010. Economic impact of mining on Levy County, Florida: A strategic view. Report available
http://thenewscaster.com/pdf/economicimpact.pdf
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Section II: Detailed Economic Profile of Wilmington MSA
Population Size In population, the MSA is moderately small, and in wealth it is moderately prosperous.
Out of fourteen MSAs in North Carolina, Wilmington in 2009 was the tenth in population. With a
population of 354,525, it was only 20% the size of the largest MSA, Charlotte‐Gastonia‐Concord,
with a population of 1,745,524. Wilmington had a per capita income of $33,478, only 80% of
Charlotte’s $41,848.
Growth in Population and Income The Wilmington MSA is growing fast in both population and wealth.
Between 2002 and 2009, the Wilmington MSA grew more rapidly in both population and income
than North Carolina. All three counties of the MSA grew, with Brunswick and Pender growing the
fastest. But the Wilmington MSA remained unbalanced, with over half of the population and
income located in New Hanover County.

Population
(2009)
Wilmington MSA
New Hanover
Brunswick
Pender
North Carolina

354,525
195,085
107,062
52,378
9,380,889

Population
Growth %
(06‐09) (02‐06)

Personal
Income (000)
(2009)

Income
Growth %
(06‐09) (02‐06)

2.90
2.28
4.25
2.57
1.97

$ 11,869,960
$ 7,108,618
$ 3,308,141
$ 1,452,198
$323,203,900

5.44
3.79
9.08
6.38
4.41

3.37
2.55
5.10
3.39
1.66

8.17
7.74
9.48
7.76
5.93

Narrowness of the industrial structure: The economy of the Wilmington MSA can be considered
relatively narrow and unbalanced.
The Wilmington MSA economy consists of only 259 industries out of the 436 industries that
constitute a complete economy according to the U.S. Census; the three counties have even fewer
industries. Approximately seventy percent of all economic activity is in New Hanover County,
70.2% of output and 69.2% of employment.
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Wilmington MSA
New Hanover
Brunswick
Pender
North Carolina

No. of
Industries

Value of
Output (000)

259
222
182
146
423

12,019,453
8,436,018
2,775,928
807,506
376,667,575

%

Employment

%

100.00%
70.19%
23.10%
6.72%

188,164
130,137
43,648
14,380
5,178,695

100.00%
69.16%
23.20%
7.64%

Imbalance of the Industrial Structure: The narrowness of the economic structure of the Wilmington
MSA is accentuated by its lack of balance.
The economic output of the MSA is concentrated in a relatively few industries. Table II.1 shows the
concentration of 2‐digit NAICS industries in North Carolina and in the Wilmington MSA. The two
columns show the ratios of the percent of total output that originates in each industry sector, for
North Carolina and for the Wilmington MSA, to the percent of total output that originates in the
same industry sector in the US economy. If North Carolina and the Wilmington MSA have the same
percent of their economic output in each sector, using the US economy as the norm, then the ratio
will be 1.00. In other words, any number less than 1.00 in the Wilmington MSA column indicates
that this sector is less important to the total economic output within the Wilmington MSA versus
that sectors contribution to the economic output for the U.S. in general.
Table II.1: Output by Broad Sectors – North Carolina and Wilmington MSA
NAICS
2‐digit

North Carolina vs. the US

11

Agriculture, Forestry, Fishing, and Hunting

21

Mining

22

Utilities

23

Construction

31‐33
42

Manufacturing
Wholesale trade

44‐45

Retail Trade

48‐49

Transportation and Warehousing

51

Information

52

Finance and Insurance

53

Real Estate and Rental and Leasing

54

Professional, Scientific, and Technical Services

55

Management of companies and enterprises

56

Administration and Support and Waste Management and Remediation

61

Educational Services

62

Health Care and Social Assistance

71

Arts, Entertainment, and Recreation

1.21
0.13
0.65
2.11
1.26
0.98
1.00
0.87
0.65
0.97
0.77
0.72
1.36
0.87
0.88
0.90
0.79

Wilmington MSA vs.
the US

0.75
0.04
2.20
3.13
1.08
0.82
1.27
0.60
0.74
0.47
1.48
0.84
0.30
1.01
0.30
0.88
1.30
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72

Accommodation and Food Services

81

Other Services (except Public Administration)

92

Public Administration

0.93
0.93
1.09

1.36
0.98
0.95

The North Carolina economy is somewhat unbalanced. It is concentrated in agriculture, construction,
manufacturing, and management of public and private enterprises. It is generally weak in the more
modern industries, including information technology and scientific services.
The Wilmington MSA economy is even more unbalanced than that of North Carolina. It is virtually
overwhelmed by three broader industry sectors,
1) Sector 1: Retail trade, recreation, arts and entertainment, accommodation and food
services. This importance of this sector (ratios > 1 in Table II.1) is largely due to the leisure
visits of tourists. This introduces the economic concept of “amenities,” attractions of
lifestyle based on the attractiveness of location, or “place.”
2) Sector 2: Manufacturing and utilities. These would be considered the traditional industrial
activities. The utility component is largely related to utility product on the local power plant
facilities. It should be noted that the Wilmington MSA has a slightly less concentration of
manufacturing the overall North Carolina economy.
3) Sector 3: Real Estate and construction. Notably, and in sharp contrast to utilities and
manufacturing, it is also concentrated in the broad real estate sectors. This represents the
population growth in the area. Residential growth may be related to several different
issues. One factor is that prior research has indicated that both residential and job growth
is correlated with the number of leisure visits, that is the same amenities that attract the
leisure visitor also attracts the 2nd home buyer and permanent resident (Carlino and Saiz,
2008).
Using the same ratios, Table II.2 reveals the size of the manufacturing industries that comprise the
economies of North Carolina and Wilmington.
Table II.2: Output by Manufacturing Sectors – North Carolina and Wilmington MSA
NAICS
3‐digit

North Carolina vs. the US

Wilmington MSA vs. US

311

Food and Kindred Products

0.798

0.111

312

Beverages and Tobacco Products

5.291

0.138

Textiles

5.043

0.381

315

Apparel and Accessories

0.860

0.994

316

Leather and Allied Products

0.538

313‐314
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321

Wood Products

1.346

0.761

322

Paper

1.113

0.349

323

Printed Matter and Related Products

0.628

0.361

324

Petroleum and Coal Products

0.275

5.162

325

Chemicals

0.163

1.154

326

Plastics and Rubber Products

0.666

327

Non‐metallic Mineral Products

1.436

0.973

331

Primary Metal Manufacturing

0.472

0.161

332

Fabricated Metal Products

0.798

0.585

333

Machinery, except Electrical

0.838

0.510

334

Computer and Electronic Products

0.999

335

Electrical Equipment, Appliances, and Components

0.888

0.171

336

Transportation Equipment

0.566

1.012

337

Furniture and Fixtures

2.375

0.419

339

Miscellaneous manufactured commodities

0.570

0.245

Table II.2 provides an aggregated view of the structure of manufacturing in North Carolina and
Wilmington.
North Carolina Economy: From Table II.2, North Carolina manufacturing is essentially concentrated in
six industries:
1. 312 Beverages and Tobacco Products
2. 313‐314 Textiles
3. 321 Wood Products
4. 322 Paper
5. 327 Non‐metallic Mineral Products
6. 337 Furniture and Fixtures
These are old industries, for which North Carolina has long been known.
From Table II.1, North Carolina economy is weak in
22 Utilities,
51 Information,
54 Professional, Scientific, and Technical Services, and
71 Arts, Entertainment, and Recreation
From Table II.1 and Table II.2, the Wilmington MSA economy is even more unbalanced. It is
concentrated in
22 Utilities,
23 Construction,
31‐33 Manufacturing (particularly Chemicals, Transportation Equipment, and Petroleum
Products)
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44‐45 Retail Trade,
53 Real Estate and Rental and Leasing,
71 Arts, Entertainment, and Recreation, and
72 Accommodation and Food Services.
The heavy presence of 22 Utilities is in sharp contrast to its light presence statewide; a disproportional
amount of North Carolina’s power generation is concentrated in the Wilmington MSA. The extremely
heavy presence of 23 Construction reveals that a disproportional amount of North Carolina’s over‐
indulgence in construction is concentrated in the Cape Fear region; this is confirmed by Wilmington’s
heavy presence in 53 Real Estate and Rental and Leasing. The heavy building of residential and
vacation housing in the Cape Fear region is consistent with its status as a life‐style attraction. The
attractiveness of the region is further confirmed by the heavy presence in 44‐45 Retail Trade, 71 Arts,
Entertainment, and Recreation, and 72 Accommodation and Food Services.
The striking concentration of the Wilmington MSA in the lifestyle industries clearly demonstrates the
potential for building an economy on travel and leisure. This introduces the economic concept of
“amenities,” attractions of lifestyle based on the attractiveness of location. Cement manufacturing is
not an amenity industry; it is a manufacturing industry. So Titan Cement’s location decision cannot add
anything to Wilmington’s potential for developing an amenity based economy.

Conclusions Regarding General Economic Structure of Wilmington MSA
The economy of Wilmington is narrow and unbalanced. It has relatively few industries and is
therefore dependent on those few.
The economy of Wilmington is inconsistent, almost contradictory. It has components of heavy
industry and components of an amenities based economy (businesses, leisure visitors, and permanent
resident immigrants attracted by a community’s amenities and overall ambience/beauty). A major
question for economic research is whether a strong amenity economy can coexist with a heavy
manufacturing economy within a relatively small regional community.
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Section III: Wealth Generation and Wealth Distribution
The amount of economic wealth created, called the “value of output,” is important to the growth and
development of a defined region. Equally important is the question of where the wealth goes.

Distribution of Value of Output to the Components of Value Added
Economic wealth can go to the working public in the form of “wages” or to small business owners in
the form of “proprietor’s Income” or to passive stockholders in the form of “dividends.” And it can go
to local government in the form of business “taxes.” In fact, it goes to any and all of these parties in
varying percentages, percentages that vary by industry. Total payment to the four parties is called
“value added.” Payments to value added are a percentage of total value of output; the remainder of
total value of output goes for the purchase of inputs, i.e. materials and component goods used in the
creation of output.
The U.S. Census Bureau collects detailed information about all economic transactions within the United
States. It is the only reliable source of measures of the actual amounts paid by each industry to
components of value added. The measures of amounts paid are made available broken down by
industry in each state and MSA.
United States Value Added
The economy of the United States is accepted to be complete and balanced. It provides the norm for
industrial structure. Table III.1 shows the payments for the United States for industries defined at the
2‐digit level.
Table III.1: Value Added, United States
US
VA/Output

Wages/VA

Proprietor
Inc/VA

Property
Inc/VA

Taxes/VA

11

2‐digit NAICS
Agriculture, Forestry, Fishing, and Hunting

0.378

0.355

0.272

0.331

0.042

21

Mining

0.599

0.230

0.184

0.492

0.093

22

Utilities

0.704

0.213

0.084

0.542

0.161

23

Construction

0.521

0.691

0.207

0.089

0.012

Manufacturing

0.254

0.597

0.051

0.319

0.033

Wholesale trade

0.674

0.526

0.036

0.219

0.219

44‐45

Retail Trade

0.659

0.558

0.058

0.176

0.209

48‐49

Transportation and Warehousing

0.543

0.694

0.087

0.168

0.050

51

Information

0.494

0.426

0.084

0.417

0.073

52

Finance and Insurance

0.592

0.563

0.060

0.334

0.042

31‐33
42
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53

Real Estate and Rental and Leasing

0.655

0.127

0.121

0.591

0.161

54

Professional, Scientific, and Technical Services

0.579

0.682

0.200

0.102

0.016

55

Management of companies and enterprises

0.610

0.782

‐0.006

0.208

0.016

56

Administration and Support and Remediation

0.622

0.719

0.080

0.176

0.025

61

Educational Services

0.604

0.888

0.034

0.065

0.013

62

Health Care and Social Assistance

0.613

0.773

0.095

0.120

0.012

71

Arts, Entertainment, and Recreation

0.608

0.598

0.118

0.184

0.100

72

Accommodation and Food Services

0.520

0.628

0.033

0.222

0.117

81

Other Services (except Public Administration)

0.526

0.707

0.102

0.123

0.068

92

Public Administration

0.912

0.895

0.000

0.105

0.000

0.533

0.565

0.076

0.286

0.073

Total United States

Table III.1 reveals how the distribution of value of output differs across 2‐digit industries. An example
is the contrast between two of the 2‐digit industries seen in Table II.1 to be important to North
Carolina. Two‐digit industry 11 Agriculture, Forestry, Fishing, and Hunting pays out 62.2% (1‐0.378) of
all value created to purchase inputs, leaving 37.8% of the total value of output to be divided among
value added. Two‐digit industry 31‐33 Manufacturing pays a larger percentage, 74.6%, (1‐0.254) for
inputs, leaving 25.4% of value of output to be divided among value added. Agriculture pays 35.5% in
wages and 33.1% to property‐type income, leaving 27.2% to be paid to small owners. Manufacturing
pays a larger percentage, 59.7%, in wages but a smaller percentage, 5.1%, to owners.
For example, across the United States the corporate farm is a more significant factor than the family
farm. Small manufacturers in the United States are clearly overshadowed by large corporations, who
receive 31.9% of all value of output.
North Carolina Value Added
Using the United States as the contrasting norm of completeness and balance, significant differences in
North Carolina can be seen. Table III.2 reveals differences between the US and North Carolina in the
two industries 11 Agriculture, Forestry, Fishing, and Hunting and 31‐33 Manufacturing.
Table III.2 Value Added, North Carolina
NC

11

2‐digit NAICS
Agriculture, Forestry, Fishing, and Hunting

21

Mining

22

Utilities

23

Construction

31‐33
42

Manufacturing
Wholesale trade

VA/Output

0.346
0.400
0.692
0.404
0.286
0.674

Wages/VA

0.331
0.466
0.250
0.673
0.523
0.537

Proprietor
Inc/VA

Property
Inc/VA

Taxes/VA

0.461
0.107
0.038
0.198
0.027
0.025

0.176
0.374
0.559
0.116
0.354
0.219

0.032
0.053
0.153
0.013
0.096
0.219
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44‐45

Retail

48‐49

Transportation and Warehousing

51

Information

52

Finance and Insurance

53

Real Estate and Rental and Leasing

54

Professional, Scientific, and Technical Services

55

Management of companies and enterprises

56

Administrative and Support and Remediation

61

Educational Services

62

Health Care and Social Assistance

71

Arts, Entertainment, and Recreation

72

Accommodation and Food Services

81

Other Services (except Public Administration)

92

Public Administration
Total North Carolina

0.650
0.525
0.466
0.612
0.667
0.539
0.596
0.611
0.587
0.612
0.618
0.481
0.495
0.943
0.515

0.561
0.741
0.456
0.468
0.122
0.709
0.778
0.754
0.889
0.796
0.639
0.648
0.737
0.904
0.573

0.068
0.057
0.090
0.030
0.132
0.188
‐0.002
0.074
0.037
0.070
0.091
0.029
0.105
0.000
0.059

0.159
0.164
0.382
0.467
0.580
0.087
0.208
0.150
0.063
0.122
0.160
0.211
0.090
0.096
0.288

0.213
0.038
0.072
0.036
0.166
0.015
0.016
0.022
0.012
0.012
0.110
0.112
0.068
0.000
0.079

Agriculture pays out 65.4% (1‐0.346) of all value created to purchase inputs, leaving 34.6% of the total
value of output to be divided among value added. Manufacturing pays a larger percentage, 71.4%, for
inputs, leaving 28.6% of value of output to be divided among value added. Agriculture pays 33.1% in
wages and only 17.6% to property‐type income, leaving a large percentage, 46.1%, to be paid to small
owners. Manufacturing pays 52.3% in wages but a very small percentage, only 2.7%, to small
proprietors while paying out 35.4% to property‐type income.
For example, in sharp contrast to the United States, the family farm is still a significant factor in North
Carolina, but small manufacturers in North Carolina are even more overshadowed than on the national
level by large corporations. The family farm may be doing well in North Carolina, but the family
manufacturing business is not.
Wilmington MSA Value Added
Table II.2 demonstrated that the Wilmington MSA is built on two broad types of industry that are
different in their structural characteristics. One type can be called an industrial economy and is
dominated by 22 Utilities and 23 Construction with a significant presence in 31‐33 Manufacturing. The
second type can be called a broad amenity economy and consists of amenity and tourist driven
(including second home, vacation, and permanent resident housing construction) sectors such as 53
Real Estate, Rental, and Leasing and 71 Arts, Entertainment, and Recreation.
Table III.3 also reveal important differences in various sectors. In particular, 31‐33 Manufacturing in
the Wilmington MSA has very low value added (20.4%). And what this sector generates in value
added, only a relatively small amount (compared to other potential sectors) are spent on wages (which
stays within the community) and a tiny amount (0.8%) is return in local entrepreneurial profits. A large
percentage (41.9%) is return in shareholder profits (which likely go outside region, since many of the
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employers in this sector are publicly traded firms). On the other hand, other important sectors, such
as 54 Professional, Scientific, and Technical Services, 55 Management of companies and enterprises
(aka corporate headquarters), 62 Healthcare, and 52 Finance and Insurance, have much higher value
added components, and a much greater percentage of the value added goes to wages (and in most
cases to local entrepreneurial profit).
Table III.3 Value Added, Wilmington MSA
Wilmington MSA
VA/Output

Wages/VA

Proprietor
Inc./VA

Profit/VA

Taxes/VA
0.034

11

2‐digit
Agriculture, Forestry, Fishing, and Hunting

0.363

0.353

0.495

0.119

21

Mining

0.542

0.594

0.050

0.314

0.042

22

Utilities

0.798

0.229

0.042

0.584

0.145

23

Construction

0.402

0.689

0.182

0.116

0.013

Manufacturing

0.204

0.545

0.008

0.419

0.028

Wholesale trade

0.672

0.542

0.020

0.219

0.219

44‐45

Retail Trade

0.648

0.582

0.052

0.153

0.214

48‐49

Transportation and Warehousing

0.563

0.749

0.061

0.139

0.051

51

Information

0.414

0.473

0.037

0.377

0.112

52

Finance and Insurance

0.679

0.467

0.027

0.477

0.029

53

Real Estate, Rental, and Leasing

0.686

0.107

0.140

0.581

0.171

54

Professional, Scientific, and Technical Services

0.502

0.768

0.220

‐0.002

0.013

55

Management of companies and enterprises

0.513

0.777

‐0.001

0.208

0.016

56

Administrative and Support and Remediation

0.529

0.625

0.138

0.211

0.026

61

Educational Services

0.528

0.826

0.088

0.070

0.016

62

Health Care and Social Assistance

0.654

0.737

0.111

0.141

0.011

71

Arts, Entertainment, and Recreation

0.536

0.535

0.083

0.261

0.122

72

Accommodation and Food Services

0.470

0.655

0.020

0.212

0.113

81

Other Services (except Public Administration)

0.495

0.740

0.105

0.085

0.070

92

Public Administration

0.931

0.903

0.000

0.097

0.000

0.504

0.531

0.072

0.312

0.085

31‐33
42

Total Wilmington

Leakage—Distribution of the Value of Output Outside of the Defined Region
It is important to the growth and development of a defined region to keep the wealth created within
the region. It is known that much wealth can flow out of a region. Outflows of wealth from a region
are called “leakages.”
Payments to Property‐type Income represent one possible source of leakage. The contrasts in Table
III.2 between North Carolina agriculture and manufacturing provide a case in point. Wages,
Proprietor’s Income, and Taxes are almost exclusively local, and payments to these components of
value added dependably add to the wealth of the local region. In contrast, payment to Property‐type
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Income can typically be payment to stockholders outside of the region; the smaller the region, such as
the Wilmington MSA, the more likely that this is the case.
Purchases of Inputs represent another possible source of leakage. If a supplier of an input lies outside
of the region, then the payment to the supplier will represent a leakage of wealth out of the region.
Determining the percentage of suppliers that lie inside the region is therefore important.
Table III.4 contrasts Wilmington MSA against the U.S. norm on these two sources of possible leakage.
In 22 Utilities, Wilmington pays more to value added, but of this greater amount more is paid to
Property‐type Income. In 23 Construction, 31‐33 Manufacturing, and 71 Arts, Entertainment, and
Recreation Wilmington pays less to value added, and value added payments to Property‐type Income
are higher. These differences indicate that, in these industries, Wilmington is more likely to allow
leakage of wealth out of the region than is the U.S. norm.
Table III.4 Purchased Inputs & Property‐type Income, Wilmington MSA & US.
Wilmington MSA vs. US
Wil MSA
VA/Output

US
VA/Output

Wil MSA
Property
Inc/VA

US
Property
Inc/VA
0.331

11

2‐digit
Agriculture, Forestry, Fishing, and Hunting

0.363

0.378

0.119

21

Mining

0.542

0.599

0.314

0.492

22

Utilities

0.798

0.704

0.584

0.542

23

Construction

0.402

0.521

0.116

0.089

Manufacturing

0.204

0.254

0.419

0.319

Wholesale trade

0.672

0.674

0.219

0.219

44‐45

Retail Trade

0.648

0.659

0.153

0.176

48‐49

Transportation and Warehousing

0.563

0.543

0.139

0.168

51

Information

0.414

0.494

0.377

0.417

52

Finance and Insurance

0.679

0.592

0.477

0.334

53

Real Estate, Rental, and Leasing

0.686

0.655

0.581

0.591

54

Professional, Scientific, and Technical Services

0.502

0.579

‐0.002

0.102

55

Management of companies and enterprises

0.513

0.610

0.208

0.208

56

Administrative and Support and Remediation

0.529

0.622

0.211

0.176

61

Educational Services

0.528

0.604

0.070

0.065

62

Health Care and Social Assistance

0.654

0.613

0.141

0.120

71

Arts, Entertainment, and Recreation

0.536

0.608

0.261

0.184

72

Accommodation and Food Services

0.470

0.520

0.212

0.222

81

Other Services (except Public Administration)

0.495

0.526

0.085

0.123

92

Public Administration

0.931

0.912

0.097

0.105

0.504

0.533

0.312

0.286

31‐33
42

Total
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Section IV
Cement in Florida: A Comparison
There are no cement manufacturing plants in North Carolina in the year 2009. NAICS 32731 Cement
Manufacturing has Output and Employment values of zero for North Carolina. Thus the structure of
the industry cannot be examined with data from North Carolina. Instead, we start our analysis by
examining the structure of Cement Manufacturing in the State of Florida. Florida is a major
manufacturer of cement, and Titan opened a plant there in 2006.
The Census reports that there are eight (8) cement manufacturing plants in Florida distributed among
five counties. The five counties varied by size and prosperity. Table IV.1 compares the five counties
with the state of Florida.
Table IV.1: Five Florida Counties with Cement Manufacturing
State
Florida

Large Counties
Miami‐Dade

Palm Beach

Small Counties
Lake

Citrus

Suwannee

GRP

$712,243,301,500 $107,332,297,465 $59,115,429,622 $6,121,579,386 $2,938,334,387

Total Personal Income

$700,361,000,000

Total Employment
Number of Industries
Population
Total Households
Average Household Income

$718,556,937

$86,430,720,000 $71,806,120,000 $9,275,965,000 $4,493,345,000 $1,070,101,000

9,725,755

1,393,617

750,798

103,870

43,533

431

384

334

235

183

14,335
143

18,537,970

2,500,625

1,279,950

312,119

140,357

40,149

7,285,909

854,656

531,679

129,814

62,011

15,399

$96,125

$101,129

$135,055

$71,456

$72,460

$69,490

Prosperity of Florida households varies from $96,125, or 40.5% above the state average, in Palm Beach
County to 27.7% below the state average in Suwannee County. Among the several measures of size, a
revealing measure is Number of Industries. The U.S. Census Bureau assigns each establishment, such
as a cement manufacturing plant, to one of 440 industries.9 Table I reveals that Florida has 431 out of
the possible 440. Miami‐Dade County has 384 industries, and Suwannee County has only 143
industries. One of the industries found in all five counties is NAICS 32731 Cement Manufacturing.
The classical theory of regional economic growth10 states that an enterprise newly established in a
region will contribute to the overall rate of growth of the region only if three conditions exist:
1. The new enterprise is large enough in size to constitute a significant addition to the total
value of economic output of the region,

9

U.S. Bureau of Economic Analysis, Benchmark Input‐Output Accounts of the United States, 2002.
North, D. 1958. Location theory and regional economic growth, Journal of Political Economy, 63(3), 243‐258.

10
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2. The new enterprise brings wealth into the region by means of sales outside the region, and
3. The new enterprise spends the new wealth within the region and/or contributes to the
spending by others of the new wealth within the region.

Relative Size of NAICS 32731 Cement Manufacturing in Florida
Table IV.2 reveals the size of the five counties relative to Florida and to each other. Column 1 shows
the number of industries in each region. Column 2 shows the rank order of the cement industry,
ranked by employment from largest to smallest. Column 5 reveals the percentage (decimal format) of
total employment provided by the Cement Manufacturing industry. Column 8 shows the percentage
(decimal format) of Total Compensation provided by the cement industry. In all regions, for both
Employment and Compensation, the Cement Manufacturing industry is very small.
Table IV.2 Cement Industry Size ‐ Florida
1

2

3

4

5

Number of Cement, by
Total
Cement
% Cement
Industries order of size Employment Employment Employment
Florida
431
243
9,725,755
928
0.0001
Miami‐Dade
384
146
1,393,617
395
0.0003
Palm Beach
334
261
750,798
15
0.00002
Lake
235
180
103,870
12
0.0001
Citrus
183
135
43,533
8
0.0002
Suwannee
143
54
14,335
52
0.0037

6

7

8

Total
Cement
% Cement
Compensation Compensation Compensation
399,258,099,838
68,390,152
0.0002
59,347,167,161
29,643,101
0.0005
30,517,851,170
1,122,689
0.00004
3,547,414,044
907,517
0.0003
1,520,280,870
460,560
0.0003
381,321,144
3,084,786
0.0081

Table IV.3 reveals the prosperity of the Cement Manufacturing industry compared to the other
industries in each region. Columns 3‐7 from Table II are repeated in Table III as columns 1‐4 and used
to generate columns 5‐7. Column 5 shows the average wage for all industries in the region. Column 6
shows the average wage in the cement industry. In every region, Cement Manufacturing pays a
significantly higher wage. Column 7 shows the premium paid by the cement industry, and in every
region it is very high. The highest premium is in the poorest county; in Suwannee County, NAICS 32721
Cement Manufacturing pays a wage that is 221.3% higher than the average wage in that poor county.
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Table IV.3 Cement Industry Wages ‐ Florida
1

2

3

4

5

Total
Cement
Total
Cement
Average
Employment Employment Compensation Compensation Wage
Florida
9,725,755
928 399,258,099,838
68,390,152 $41,052
Miami‐Dade
1,393,617
395 59,347,167,161
29,643,101 $42,585
Palm Beach
750,798
15 30,517,851,170
1,122,689 $40,647
Lake
103,870
12 3,547,414,044
907,517 $34,153
Citrus
43,533
8 1,520,280,870
460,560 $34,922
Suwannee
14,335
52
381,321,144
3,084,786 $26,602

6
7
Average Cement
Cement % Wage
Wage Premium
$73,666 1.794
$74,989 1.761
$77,072 1.896
$73,693 2.158
$60,886 1.743
$58,874 2.213

Conclusions: Cement Manufacturing in Florida
First, the examination of Cement Manufacturing in Florida revealed several things. First, overall
Cement Manufacturing employment is relatively small when compared to the total economies of the
different counties. Thus the overall impact in terms of simple employment is relatively small. It should
also be noted that this does not take into account possible “negative externalities” such as pollution,
excessive noise, and traffic congestion, that might be caused by cement plant manufacturing that is not
captured in simple employment numbers.
Second, the industry does pay good wages when compared to the average wage within the country.
However, the wages appear to vary depending on the county. Overall for the state of Florida there is
an average premium of 79.4%.
Using the same data source as Table IV.3, currently the Wilmington MSA has an average wage of
$35,193. Applying the 79.4% premium from Florida would suggest an average wage for Cement
Manufacturing in the Wilmington MSA of $63,136 (versus the $75,000 claimed by Titan in their 2008
announcement).
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Section V
Location Decision of Titan Cement: Alternative Structural Responses
Three Analytical Models
Background
Titan Cement Company SA of Athens, Greece, announced in 2008 that it would build a cement
manufacturing plant on the south bank of the Northeast Cape Fear River in New Hanover County,
North Carolina. The plant would be located approximately 15.5 miles to the northeast of Wilmington,
NC, population 106,476 in 2010. At the time Titan forecasted annual sales of $350 million and stated
that it would hire 160 people at an average wage of $75,000 per year. Titan also stated that they have
an initial investment of $450 million. None of these numbers were verified at the time.
Titan Cement is engaged in the production, trade, and distribution of a range of construction materials
such as aggregates, cement, concrete, cement blocks, dry mortars, and fly ash, as well as porcelain
ware. The corporation has operations in Greece and Western Europe, South Eastern Europe, Eastern
Mediterranean and the US. In 2010 it earned a net profit of $102 million on sales of $1.35 billion, for a
Return on Sales of 7.6%. Sales were down 13.9% from their 2006 high of $1.57 billion, net profit was
down 60.6% from its 2006 high of $259 million, and ROS was down from 16.5% in 200611.
Titan Cement operates in three reportable business segments: cement (NAICS 32731, SIC 3241), ready
mix concrete (NAICS 32732), and aggregates (NAICS 32733‐9). The cement segment of Titan Cement
manufactures Portland cement, masonry cement and other cement‐like materials, such as processed
fly‐ash. It also offers various types of blended cements for specific applications. Titan owns and
operates 13 cement plants in the USA, Greece, Bulgaria, Serbia, Albania, Egypt, and Turkey12. Titan
America, a wholly‐owned subsidiary, began to acquire cement producers in the US, beginning in 1992
with Roanoke Cement in Virginia. In 2006 Titan expanded to include operations in Florida. In 2008
Titan announced plans to construct and begin operation of a cement manufacturing plant near the
Cape Fear River in North Carolina on a site previously owned by Ideal Cement and closed since 1984.
Titan acquired this property after the Ideal Cement plant had closed.
A quick impact analysis was performed by the Center for Business and Economic Services (CBES),
UNCW and addressed to Scott Satterfield of Wilmington Industrial Development. In this report, dated
April 16, 2008, it is stated that the Titan cement plant would create a total of 720 new jobs for the
county on an annual basis. The methodology for obtaining these numbers is not described in the short
CBES report other than, "These impacts are based on newly acquired 2006 data on the structure of the
11
12

http://ir.titan.gr/titan/app/cms/menuID/2/componentKey/article.titan.omilos
Datamonitor, “Titan Cement Company SA,” June, 10, 2010
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New Hanover County economy. All dollar figures are in early (first quarter) 2008 dollars. These
impacts were estimated with the assistance of a New Hanover County economic impact model
developed with the IMPLAN® software." The report dated April 16, 2008 listed the following impacts:

From CBES Report, dated April 16, 2008 presented to New Hanover County Board of Supervisors
Impact Measure Impact
Output
Employment
Total Value Added

$235.7 million
720
$ 48.6 million

Total Value Added
Labor Value Added
Wages and Salaries
Self-employment Income
Total Labor Value Added
Dividend, Interest, and Rental Income
County Property Tax Collections

$
$
$
$
$
$

24.3
2.4
26.7
19.5
2.4
48.6

million
million
million
million
million
million

Based on this public information, the New Hanover County Commissioners, in May 2008, ratified the
Titan Cement proposal and granted the company a $4.2 million tax abatement subsidy. The subsidy
was later given up by Titan13, but the remainder of the proposal remains in effect.

Data
A meaningful analysis of the local area economy requires the use of accurate and complete data that
describes a clearly defined area. The data to be used in this study come from measurements taken by
the U.S. Census Bureau and categorized by the U.S. Bureau of Economic Analysis (BEA). Raw data are
taken from two BEA sources, the ”National Income Product Accounts” and the Benchmark Input‐
Output Accounts of the United States, 2002.” The BEA data is refined and provided by the IMPLAN
system.14

Regional Area
The region to be analyzed is defined by the U.S. Census Bureau to include New Hanover, Pender, and
Brunswick Counties and is given by the Census Bureau the name “Wilmington, NC Metropolitan
Statistical Area” (Wilmington MSA). The Titan Cement plant is to be located on the south bank of the
Northeast Cape Fear River, the dividing line between New Hanover and Pender Counties, so both
13
14

The major reason the incentives were given up by Titan was that it would trigger a comprehensive SEPA review.
Version 3.0, 2009, MIG, Inc, Hudson, WI.
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counties physically border on the cement plant. Brunswick County does not physically border on the
cement plant, but it is considered by the Census Bureau to be an integral part of the economic area
consisting of all three counties.

Model 1 – Traditional Impact Analysis
The Place of the Cement Manufacturing Industry in the Industrial Structure of the Wilmington MSA
The establishment of a cement plant in the Wilmington MSA would constitute the addition of the
cement industry to a regional economy that currently has none; the value of output of 32731 Cement
Manufacturing in 2009 is zero ($0.00). This can be seen in Table V.1.
Table V.1 Non‐Metallic Mineral Product Manufacturing Industries in North Carolina and Wilmington
MSA

5‐Digit NAICS, 2009

NC Emp LQ

Wilmington
MSA Emp
LQ
1.54

327 Non‐Metallic Mineral Products
32711

Pottery, ceramics, and plumbing fixture manufacturing

1.51

32712

Brick, tile, and other structural clay product manufacturing

2.47

32712

Clay and non‐clay refractory manufacturing

1.44

32721

Flat glass manufacturing

2.76

32721

Other pressed and blown glass and glassware manufacturing

3.23

32721

Glass container manufacturing

1.67

32721

Glass product manufacturing made of purchased glass

0.98

32731

Cement manufacturing

0.18

32732

Ready‐mix concrete manufacturing

1.10

1.44

32733

Concrete pipe, brick, and block manufacturing

1.70

2.59

32739

Other concrete product manufacturing

0.79

0.53

32741

Lime and gypsum product manufacturing

0.39

6.09

32791

Abrasive product manufacturing

1.10

32799

Cut stone and stone product manufacturing

1.21

32799

Ground or treated mineral and earth manufacturing

0.25

32799

Mineral wool manufacturing

0.21

32799

Miscellaneous nonmetallic mineral product manufacturing

0.93

14.39
11.33

1.47

2.03

As revealed by Table II.1 and Table II.2, 31‐33 Manufacturing is slightly more heavily represented in the
economy of the Wilmington MSA than it is in the U.S. norm, but the 327 Non‐Metallic Mineral Products
component of manufacturing is less heavily represented. Table V.1 reveals that some components of
327 Non‐Metallic Mineral Products are entirely absent, an example of the incompleteness and
imbalance of the economy of the Wilmington MSA.
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Will 32731 Cement Manufacturing be a positive addition to the industrial structure of the Wilmington
MSA? It will increase the value of output by the amount of its sales, and it will increase MSA wealth by
the amount of payments to value added and payments to input suppliers located within the MSA. The
missing payments to value added, lost due to the incomplete structure of the Wilmington MSA, are
displayed in Table V.2.
Table V.2 Wilmington MSA, Value Added Payments, 327 Non‐Metallic Mineral Products
Wilmington 2009

VA/Output

Wages/VA

Proprietor
Inc./VA

Property
Inc/VA

Taxes/VA

0.002

0.288

0.027

327 Non‐Metallic Mineral Products

0.429

0.683

32711

Pottery, ceramics, and plumbing fixture manufacturing

0.803

0.803

0.179

0.018

32712

Brick, tile, and other structural clay product manufacturing

32712

Clay and non‐clay refractory manufacturing

32721

Flat glass manufacturing

32721

Other pressed and blown glass manufacturing

0.699

0.699

0.269

0.032

32721

Glass container manufacturing

32721

Glass product manufacturing made of purchased glass

0.734

0.734

0.002

0.244

0.020

32731

Cement manufacturing

32732

Ready‐mix concrete manufacturing

0.656

0.656

0.004

0.310

0.030

32733

Concrete pipe, brick, and block manufacturing

0.602

0.602

0.006

0.367

0.024

32739

Other concrete product manufacturing

0.691

0.691

0.003

0.285

0.020

32741

Lime and gypsum product manufacturing

0.510

0.510

0.463

0.027

32791

Abrasive product manufacturing

32799

Cut stone and stone product manufacturing

0.863

0.863

0.003

0.111

0.023

32799

Ground or treated mineral and earth manufacturing

32799

Mineral wool manufacturing

32799

Miscellaneous nonmetallic mineral product manufacturing

0.529

0.529

0.029

0.419

0.023

Will 32731 Cement Manufacturing make a positive contribution to growth and development of the
Wilmington MSA? This depends on who receives the payments to value added and on whether the
suppliers of inputs are local.
The U.S. Census Bureau makes careful measurement of international flows of wealth, but the Census
Bureau has not yet developed a method to identify and measure sub‐national inter‐regional flows15.
Census numbers can, however, provide the basis for describing the conditions that tend to make
leakages more likely or a more serious problem.

15

There are a number of admirable scholarly efforts. See Kronenberg, 2009, for an example of one of the more recent
efforts,
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Regional Purchases
The scholarly discipline of Regional Economics has developed a method to estimate the percentage of
payments for the purchase of inputs from inside the region, a measure called the “regional purchase
coefficient” (RPC). The RPC is not a quantity measured by the U.S. Census but is instead an estimate
derived by application of one of a variety of possible mathematical estimation formulas.16 Table V.3
contains the RPC estimates generated by the IMPLAN analysis program for the 32731 Cement
Manufacturing and three other industries in 3273 Cement and Concrete Manufacturing. Table V.3
reveals the unstated facts and assumptions that underlie RPCs and the need for careful interpretation.

Table V.3 Purchased Inputs, Property‐type Income, and Regional Purchase Coefficients, Wilmington
MSA
Wilmington 2009
3273 Cement and Concrete Product Mfg

VA/Output

Property
Inc/VA

0.306

0.325

Wil RPCs

NC RPCs

0.042

US RPCs

32731

Cement manufacturing

32732

Ready‐mix concrete manufacturing

0.656

0.310

0.996

0.003

0.931
1.000

32733

Concrete pipe, brick, and block manufacturing

0.602

0.367

0.994

0.005

0.995

32739

Other concrete product manufacturing

0.691

0.285

0.415

0.002

0.915

The large US values confirm that virtually all the inputs that are needed to manufacture cement and
concrete can be found within the US national borders. The small North Carolina values indicate that
the insignificant output of 3273 Cement and Concrete Products within the state is manufactured with
inputs purchased from other states. The small RPC value for 32731 Cement Manufacturing in the
Wilmington MSA is a result of the fact that no cement is manufactured within the borders of the
Wilmington MSA; it is not exactly zero due to the existence within the MSA of what are called “by‐
products.” Therefore the estimated RPC can reveal little about the impact of a cement plant addition
to the industrial structure of the Wilmington MSA.
Displacement
The large RPCs in Table V.3 of the three concrete producing industries reveal the possibility of a
negative impact of the addition of a cement plant, an example of what is called “displacement.” Table
V.3 confirms that some concrete‐related products are currently being produced in the Wilmington
MSA, even though in relatively small quantities. Table V.4 reveals that cement is the largest purchased
input to all three concrete product manufacturers. The large RPCs in Table V.3 reveal that they are
16

The IMPLAN system currently estimates RPCs by means of a doubly‐constrained gravity model. See Lindall, et al, 2005
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currently getting their cement inputs from local cement suppliers, presumably from the by‐product
producers pointed out above. The amount of the local cement purchases displaced must be
subtracted from the amount by which the value of output increases with the addition of the cement
industry to the Wilmington MSA.
Table V.4 Purchased Inputs of Concrete Product Manufacturers, Wilmington MSA

32731

32732

32732
Ready
Mix
Concrete

32733
Concrete
Pipe

332739
Other
Concrete

Cement manufacturing

0.143

0.100

0.046

Truck transportation services

0.124

0.032

0.022

Sand, gravel, clay, and ceramic and refractory minerals

0.079

Wholesale trade distribution services

0.050

0.051

0.045

Natural stone

0.047

Management of companies and enterprises

0.028

0.039

0.044

Other basic organic chemicals

0.020

Rail transportation services

0.016

Telecommunications

0.011

Automotive equipment rental and leasing services

0.010

All other basic inorganic chemicals

0.010

Natural gas, and distribution services

0.010

Ready-mix concrete

0.011
0.012

0.012

0.046

Purchased Inputs, 32731 Cement Manufacturing
With the value of output by the cement manufacturing industry zero in the Wilmington MSA and near
zero in North Carolina, little is revealed about purchase of inputs. We must look to U.S. Census data
for information about the typical cement manufacturer in the U.S. Table V.5 shows the percentages of
total purchases of inputs by the cement manufacturers from each of the industry’s ten largest
suppliers.
Table V.5 Purchased Inputs of 32731 Cement Manufacturing, US
%
Purchased
Input
1

Electricity, and distribution services

0.151

2

Natural gas, and distribution services

0.150

3

Wholesale trade distribution services

0.050

4

Ground or treated mineral and earth products

0.044

5

Semiconductor and related devices

0.029

6

Refined petroleum products

0.028
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7

Clay and non‐clay refractory products

0.027

8

Rail transportation services

0.026

9

Truck transportation services

0.024

10

All other chemical products and preparations

0.016

11

Printed circuit assemblies (electronic assemblies)

0.013

12

Lime and gypsum products

0.013

13

Wood containers and pallets

0.012

14

All other paper bag and coated and treated paper

0.011

15

Coal

0.011

16

Coated, engraved, heat treated products

0.010

If a cement manufacturer in the Wilmington MSA were to purchase these inputs from suppliers located
within the region, these expenditures would add to the wealth of the region. Table V.6 shows this
analysis.
Table V.6 Growth of Output – Current supplying industries expand output exactly enough to meet
Titan demand and no missing industries enter the MSA economy

Cement %
Purchased
Input ‐ US
norm

Wilmington MSA

Titan $
purchases
of Inputs

Wil MSA
2009 Output

Wil MSA
post‐Titan
output

Growth
of
Industry

1

Electric power generation and distribution

0.151

32,745,758

700,616,211

733,361,968

0.047

2

Natural gas distribution

0.150

32,625,905

92,450,241

125,076,146

0.353

3

Wholesale trade businesses

0.050

10,945,946

855,954,346

866,900,291

0.013

4

Ground or treated mineral and earth manufacturing

0.044

9,529,613

5

Semiconductor and related device manufacturing

0.029

6,399,656

6

Petroleum refineries

0.028

6,181,221

7

Clay and non‐clay refractory manufacturing

0.027

5,896,943

8

Transport by rail

0.026

5,727,904

29,371,950

35,099,854

0.195

9

Transport by truck

0.024

5,216,263

206,308,807

211,525,070

0.025

10

Chemical product and preparation manufacturing

0.016

3,463,157

401,465,637

404,928,795

0.009

11

Electronic assembly manufacturing

0.013

2,886,002

12

Lime and gypsum product manufacturing

0.013

2,829,940

42,239,620

45,069,560

0.067

13

Wood container and pallet manufacturing

0.012

2,569,033

13,622,906

16,191,938

0.189

14

Paper bag and coated and paper manufacturing

0.011

2,380,784

15

Mining coal

0.011

2,359,302

16

Coating, engraving, heat treating and allied activities

0.010

0.072

Total

2,203,122

30,765,268

32,968,390

133,960,548

2,372,794,987

2,471,122,013

Growth
of
Wilm.
MSA

0.021

On the other hand, if missing input industries enter the MSA, then total impact would be higher (Table
V.7)
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Table V.7 Growth of Output – Current supplying industries expand output exactly enough to meet
Titan demand and missing industries enter the MSA economy and begin producing exactly enough
output to meet Titan demand

Wilmington MSA

Cement %
Purchased
Input ‐ US
norm

Titan $
purchases of
Inputs

Wil MSA
2009 Output
700,616,211

733,361,968

0.047

Wil MSA
post‐Titan
output

Growth
of
Industry

1

Electric power generation and distribution

0.151

32,745,758

2

Natural gas distribution

0.150

32,625,905

92,450,241

125,076,146

0.353

3

Wholesale trade businesses

0.050

10,945,946

855,954,346

866,900,291

0.013

4

Ground or treated mineral and earth manufacturing

0.044

9,529,613

9,529,613

5

Semiconductor and related device manufacturing

0.029

6,399,656

6,399,656

6

Petroleum refineries

0.028

6,181,221

6,181,221

7

Clay and non‐clay refractory manufacturing

0.027

5,896,943

5,896,943

8

Transport by rail

0.026

5,727,904

29,371,950

35,099,854

0.195

9

Transport by truck

0.024

5,216,263

206,308,807

211,525,070

0.025

10

Chemical product and preparation manufacturing

0.016

3,463,157

401,465,637

404,928,795

0.009

11

Electronic assembly manufacturing

0.013

2,886,002

12

Lime and gypsum product manufacturing

0.013

2,829,940

42,239,620

45,069,560

0.067

13

Wood container and pallet manufacturing

0.012

2,569,033

13,622,906

16,191,938

0.189

14

Paper bag and coated paper manufacturing

0.011

2,380,784

15

Mining coal

0.011

2,359,302

16

Coating, engraving, heat treating and allied activities

0.010

2,203,122

30,765,268

32,968,390

133,960,548

2,372,794,987

2,506,755,535

Total

Growth
of
Wilm.
MSA

2,886,002

2,380,784
2,359,302
0.072
0.023

1.6% growth of output in Wilmington MSA economy – if local suppliers provide zero percent (0%) of
Titan demand
2.1% growth of output in Wilmington MSA economy – if 1) current supplying industries expand output
exactly enough to meet Titan demand, and 2) no missing industries enter the MSA economy
2.3% growth of output in Wilmington MSA economy – if 1) current supplying industries expand output
exactly enough to meet Titan demand, and 2) missing industries enter the MSA economy and begin
producing exactly enough output to meet Titan demand
Table V.8 indicates the same analysis from a jobs added perspective.
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Table V.8 Jobs added to Wilmington MSA economy – if current supplying industries expand output
exactly enough to meet Titan demand and missing industries enter the MSA economy and begin
producing exactly enough output to meet Titan demand

%
Purchased
Input ‐ US
norm

Wilmington MSA

Cement
Mfg.
purchases
of Inputs

Jobs per
mil $
Output,
Wilm

Jobs
per mil
$
Output,
US
norm

Current
Jobs

Additional
Jobs

1

Electric power generation and distribution

0.151

32,745,758

1.70

1,190

56

2

Natural gas distribution

0.150

32,625,905

0.85

79

28

3

Wholesale trade businesses

0.050

10,945,946

6.17

5,281

68

4

Ground or treated mineral and earth manufacturing

0.044

9,529,613

7.66

73

5

Semiconductor and related device manufacturing

0.029

6,399,656

2.95

19

6

Petroleum refineries

0.028

6,181,221

0.11

1

7

Clay and non‐clay refractory manufacturing

0.027

5,896,943

1.83

11

8

Transport by rail

0.026

5,727,904

2.56

75

15

9

41

Transport by truck

0.024

5,216,263

7.87

1,624

10

Chemical product and preparation manufacturing

0.016

3,463,157

1.73

696

11

Electronic assembly manufacturing

0.013

2,886,002

12

Lime and gypsum product manufacturing

0.013

2,829,940

2.34

99

7

13

Wood container and pallet manufacturing

0.012

2,569,033

8.35

114

21

14

Paper bag and coated paper manufacturing

0.011

2,380,784

5.05

12

15

Mining coal

0.011

2,359,302

2.50

6

16

Coating, engraving, heat treating and allied activities

0.010

2,203,122

Total

4.84

4.08

6
14

125

9

9,284

385

160 Jobs added to Wilmington MSA economy by Titan if local suppliers provide zero percent (0%) of Titan
demand. 160 jobs represent the direct impact.
250 Additional indirect jobs added to Wilmington MSA economy if, 1) current supplying industries expand
output exactly enough to meet Titan demand, and 2) no missing industries enter the MSA economy. Thus from
our traditional model the total direct (160 jobs) and indirect (250 jobs) impact is 410 additional jobs
385 Additional indirect jobs added to Wilmington MSA economy if, 1) current supplying industries expand
output exactly enough to meet Titan demand, and 2) missing industries enter the MSA economy and begin
producing exactly enough output to meet Titan demand. Thus from our traditional model the total direct (160
jobs) and indirect (385 jobs) impact is 545 additional jobs
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Model 2 – Net Impact Analysis
The Place of the Cement Manufacturing Industry in the Industrial Structure of the Wilmington MSA
The type of traditional analysis presented in Model 1 (and typical of the most impact studies) inevitably
overestimates the true impact of a sector, even without considering spillover effects and externalities.
As Oosterjavem and Stelder (2002) recognize,
“The main problem with this traditional approach is the claim that each and every sector
is economically more important than its own share in the total employment or value
added indicates. Naturally, this cannot be true. When the claims of all sectors in an
economy are added an (implicit) estimate of the total size of the economy will result
that is many times larger than its actual size” (p. 534).
A sector, for example, may have significant linkages with other sectors, either on the input side or on
the output side. But such linkages, no matter how large, do not explain whether or not that sector is
passively receiving impulses from other sectors or if the sector is creating these interactions by itself.
Linkages, the key to the traditional impact study described in our Model 1, tell little about whether or
not the sector is actually creating these impacts. Oosterjavem and Stelder (2002) note,
“To be labeled a key sector, a second criterion has to be satisfied. The sector at hand,
besides having large linkages to pass on growth impulse, as needs to generate these
growth impulses itself,. Thus, the growth in this sector needs to be considered as largely
exogenous from the rest of the economy.” (p. 534).
Without this condition there is a danger of double and triple counting a sector’s, or organization’s,
positive impact on the regional economy. For example, in general the retail industry is not exogenous
to the local economy since sales and employment in the retail sector is determined by personal income
of the local community, purchases from other industry sectors, and other factors. This can be seen
when a new large retailer moves into the area. In this case, the demand for retail precuts simply shifts
from existing retailers to the new retail outlet, thus there is almost no additional economic benefit and
employment. A similar issue is seen with sectors that are “embedded” into the economy, such as with
the transportation sector (buses, taxis, etc). While transportation may employ a significant number of
people, by itself the sector does little to create final demand in the economy, that is, the
transportation sector must be considered “endogenous” to the economy, and not an “exogenous”
factor. As de Mesnard (2002) argues, “practitioners use multipliers incorrectly by computing the
impact of a sector’s output instead of the impact of final demand – this exaggerates the impact by
double counting the endogenous effect” (. 545). The final issue is one of that traditional impact
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studies assume a constant ratio in a sector’s employment relationships with other sectors. This may
not be the case. For example, a factory that relocates to a particular area may need to purchase
energy from a local utility – but this does not necessarily mean that the increase in demand for
electricity increases the employment within the local utility, particularly if the utility produces more
electricity than is currently needed locally.
Our second analysis attempts to examine the “net” impact incorporating the issues raised above. In
particular, we consider three net impacts
1) Whether or not the cement industry represented by Titan is an “exogenous” or “endogenous”
activity to the MSA – this will determine whether or not the direct, and multiplier effects
related to inputs, are actually caused by Titan’s activity. Exogenous activity means that that a
particular sector adds to the final demand of products or services within a regional economy by
its own activity. It is the addition of exogenous economic activities that contributes to
economic growth. Endogenous activity (such as retail, transportation, etc.) means that the
demand for that sector is determined by the economic activity of other sectors, thus the
addition of a firm in an endogenous activity will not contribute to economic growth, but rather
simply shift demand around from existing firms in that sector to the new entrant.
2) Whether or not the additional cement output generated by Titan’s will induce greater
economic activity with the MSA.
3) Whether the industries that would typically provide inputs to Titan are likely to expand
employment to capture the potential for Titan’s purchases and the ease of entry of new sectors
to supply Titan purchase demands.

Issue 1: Whether or not the cement industry represented by Titan is an “exogenous” or “endogenous”
activity to the MSA – this will determine whether or not the direct, and multiplier effects related to
inputs, are actually caused by Titan’s activity.
If a firm, or sector, is completely endogenous, then there are generally no net direct or indirect
multiplier effects. On the other hand, if a firm, or sector, in completely exogenous, then the net
impact may be similar to that described in Model 1. Overall, from Table V.9 given that there is
currently no (and very low by‐product production) output related to cement manufacturing in the MSA
the economic activities of the location of a Titan plant must be considered primarily “endogenous”.
Exogenous activity means that that the Cement Manufacturing industry in the Wilmington MSA will
likely add to the final demand of products or services produced within a regional economy by its own
activity (the outputs of the new Cement facility could be either consumed locally or exported out of
the region).
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Table V.9 Wilmington MSA, Value Added Payments, 327 Non‐Metallic Mineral Products
Wilmington 2009

VA/Output

Wages/VA

Proprietor
Inc./VA

Property
Inc/VA

Taxes/VA

0.002

0.288

0.027

327 Non‐Metallic Mineral Products

0.429

0.683

32711

Pottery, ceramics, and plumbing fixture manufacturing

0.803

0.803

0.179

0.018

32712

Brick, tile, and other structural clay product manufacturing

32712

Clay and non‐clay refractory manufacturing

32721

Flat glass manufacturing

32721

Other pressed and blown glass manufacturing

0.699

0.699

0.269

0.032

32721

Glass container manufacturing

32721

Glass product manufacturing made of purchased glass

0.734

0.734

0.002

0.244

0.020

32731

Cement manufacturing

32732

Ready‐mix concrete manufacturing

0.656

0.656

0.004

0.310

0.030

32733

Concrete pipe, brick, and block manufacturing

0.602

0.602

0.006

0.367

0.024

32739

Other concrete product manufacturing

0.691

0.691

0.003

0.285

0.020

32741

Lime and gypsum product manufacturing

0.510

0.510

0.463

0.027

32791

Abrasive product manufacturing

32799

Cut stone and stone product manufacturing

0.863

0.863

0.003

0.111

0.023

32799

Ground or treated mineral and earth manufacturing

32799

Mineral wool manufacturing

32799

Miscellaneous nonmetallic mineral product manufacturing

0.529

0.529

0.029

0.419

0.023

Issue 2: Whether or not the additional cement output generated by Titan’s will induce greater economic
activity with the MSA.
Currently the MSA uses only a small quantity of cement manufacturing output. The net difference in
the Titan output is unlikely to create additional end demand by the sectors that purchase cement. For
example, the construction industry in the MSA is unlikely to grow independently due to the increase of
cement availability in the MSA due to Titans excess production.
Issue 3: Whether the industries that would typically provide inputs to Titan are likely to expand
employment to capture the potential for Titan’s purchases .
Manufacturing and heavy industry plants often use significant inputs from various industries. Many of
these industries are significant “declining cost” industries, where the average cost of delivering their
respective commodities up to capacity is declining sharply. In other words, as additional purchases are
made from certain industry sectors, employment goes up very little.
As Cornell economists
17
Chrisopherson and Siverston (2009) note, often times with IMPLAN studies, “new utility jobs with
natural gas, water, and electricity are often over estimated” (p. 5). For example, do additional
purchases of electricity create an incremental and constant increase in employment with the electricity
17

Christopherson, S., and Z. Sivertsen 2009. Economic development policy makers beware: Estimating the job impact of
public investment in bio‐fuel plants. Cornell University Working Paper Series: Economic Development.
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generating plant.
Chrisopherson and Siverston (2009) also note that in some situations,
transportation jobs are often over‐estimated in an IMPLANT analysis. In Titan’s case much of assumed
indirect positive impact from purchases are in these type of sectors, in particular electrical power and
natural gas distribution. An important issue in this analysis is whether or not the local industry sector
is currently producing more than is being used locally, in which case additional local purchases are
likely to either simply shift employment or in the case of utility related sectors, an expansion would
have little effect on incremental employment. Table V.10 identifies from among the ten largest
suppliers of 32731 Cement Manufacturing those industries that are currently found within the
Wilmington MSA. The output location quotients (LQ) reveal the volume of each industry’s output
relative to the volume that is needed to meet demand within the MSA. An output LQ greater than 1.00
reveals that the industry produces more output than is needed to meet local demand, with the excess
being sold outside of the MSA. An output LQ less than 1.00 reveals that local production is inadequate
to meet local demand, and the balance needed is purchased outside of the MSA. Seven of the
industries can be seen to be entirely absent from the Wilmington MSA.
Table V.10 Industries Supplying Inputs to 32731 Cement Manufacturing
Wilmington MSA

Employment
LQ

Output
LQ

1

Electric power generation, transmission, and distribution

2.631

3.052

2

Natural gas distribution

0.639

0.598

3

Wholesale trade businesses

0.822

0.867

4

Ground or treated mineral and earth manufacturing

5

Semiconductor and related device manufacturing

6

Petroleum refineries

7

Clay and non‐clay refractory manufacturing

8

Transport by rail

0.385

0.484

9

Transport by truck

0.752

0.917

10

Chemical product and preparation manufacturing

8.440

11.473

11

Electronic assembly manufacturing

12

Lime and gypsum product manufacturing

6.090

8.217

13

Wood container and pallet manufacturing

1.855

2.194

14

Paper bag and coated and treated paper manufacturing

15

Mining coal

16

Coating, engraving, heat treating and allied activities

0.939

1.438

Of the 16 sectors shown in Table V.10, Electric power generation has an Output LQ of 3.052. Thus, due

to the fact that electrical generation is a cost declining industry and there is currently a surplus greater
than local demand being created, it is unlikely that additional purchases by Titan in this sector would
create additional jobs (this is highlighted in blue). The other input sectors either don’t have declining
cost characteristics for the LQs are less than 1.0. Table V.11 also identifies several industries (discussed
in Model 1) where the MSA currently does not produce any outputs. In several of these sectors, it
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would be relatively easy for a supplier to open an operation. However, in other sectors it would be
difficult to argue that a new firm in a new sector would start producing due to Titan’s purchases for, a)
scale reasons (such as petroleum refineries, paper bag manufacturing, and electronic assembly plants)
or b) lack of natural resources (coal mining and possibly ground and treated mineral and earth
manufacturing). Government regulations on some of the input industries may also restrict their
development in the MSA. These are noted by the green shading in Table V.11
Table V.11 Jobs added to Wilmington MSA economy – if current supplying industries expand output
exactly enough to meet Titan demand and missing industries enter the MSA economy and begin
producing exactly enough output to meet Titan demand

%
Purchased
Input ‐ US
norm

Wilmington MSA

Cement
Mfg.
purchases
of Inputs

Jobs per
mil $
Output,
Wilm

Jobs
per mil
$
Output,
US
norm

Current
Jobs

Additional
Jobs

1

Electric power generation and distribution

0.151

32,745,758

1.70

1,190

56

2

Natural gas distribution

0.150

32,625,905

0.85

79

28

3

Wholesale trade businesses

0.050

10,945,946

6.17

5,281

68

4

Ground or treated mineral and earth manufacturing

0.044

9,529,613

7.66

73

5

Semiconductor and related device manufacturing

0.029

6,399,656

2.95

19

6

Petroleum refineries

0.028

6,181,221

0.11

1

7

Clay and non‐clay refractory manufacturing

0.027

5,896,943

8

Transport by rail

0.026

5,727,904

2.56

75

15

9

Transport by truck

0.024

5,216,263

7.87

1,624

41

10

Chemical product and preparation manufacturing

0.016

3,463,157

1.73

11

Electronic assembly manufacturing

0.013

2,886,002

12

Lime and gypsum product manufacturing

0.013

2,829,940

2.34

13

Wood container and pallet manufacturing

0.012

2,569,033

8.35

14

Paper bag and coated paper manufacturing

0.011

2,380,784

5.05

12

15

Mining coal

0.011

2,359,302

2.50

6

16

Coating, engraving, heat treating and allied activities

0.010

2,203,122

Total (non shaded)

1.83

11

696
4.84

4.08

6
14

99

7

114

21

125

9
206

Thus based upon a net impact analysis, with the assumption that Titan’s economic activity is primarily
exogenous (thus there is the potential for both real direct and indirect/multiplier effects on
employment) but that there are some input industries that would likely not increase local employment
due to purchases, the additional employment from the Titan location from our net‐effects model 2 is
206. Thus from our net‐effects model the total direct (160 jobs) and indirect (206 jobs) impact is 366
additional jobs
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Model 3 – Spillover Effects and Externalities Analysis
The Place of the Cement Manufacturing Industry in the Industrial Structure of the Wilmington MSA
As regional economist Edminston (2004)18 notes,
“Traditional regional economic impact analyses, based on input–output models, account
for some of the positive effects, specifically supply linkages and induced spending, but
are unable to account for other positive forces, like the attraction of additional activities
seeking to take advantage of external scale economies. Further, traditional regional
economic impact analyses cannot account for the ways in which large plant locations
and expansions might repel existing establishments or other potential entrants . . .”
(Edminston, 2004, p. 291)
The limitations of input‐output analysis to capture spillover effects and the negative externalities of
industrial location are well recognized by regional economists. (See for example, Economic Impact of
Mining on Levy County, 2010 by Richard Weisskoff19 that identifies the various negative impacts on the
local economy of mining in Levy County, Florida beyond the results of traditional input‐out analysis) In
the third step we therefore incorporate the results of published empirical studies that examine the
actual impact of different types of plant expansion and location on the local and regional economy.
Edmiston (2004) points out that there are also dispersive forces, forces that work to dissipate growth;
the forces are of two types, costs and perception. He suggests that there may be upward pressure on
costs due to such things as local input shortages, rising local wages and rents, rising infrastructure costs
due to congestion and pollution, and increases in taxes. These are economic forces that are likely to be
issues in any growing economy. One cost‐type force that might be more specific to Titan Cement is
displacement, but it would appear to be minimal in its impacts on the Wilmington MSA. Perception, on
the other hand, might be very significant to the MSA.
A. Displacement
The scholarly discipline of Regional Economics has developed a method to estimate the percentage of
payments for the purchase of inputs from inside the region, a measure called the “regional purchase
coefficient” (RPC). The RPC is not a quantity measured by the U.S. Census but is instead an estimate
derived by application of one of a variety of possible mathematical estimation formulas.20 Table V.12

18

Edmiston, K., 2004. The net effects of large plant locations and expansions on county employment. Journal of Regional
Science, 44(2), 289‐319.
19
Weisskoff, R. 2010. Economic impact of mining on Levy County, Florida: A strategic view. Report available
http://thenewscaster.com/pdf/economicimpact.pdf
20
The IMPLAN system currently estimates RPCs by means of a doubly‐constrained gravity model. See Lindall, et al, 2005.
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contains the RPC estimates generated by the IMPLAN analysis program for the 32731 Cement
Manufacturing and three other industries in 3273 Cement and Concrete Manufacturing.

Table V.12 Purchased Inputs, Property‐type Income, and Regional Purchase Coefficients,
Wilmington MSA
Wilmington 2009
3273 Cement and Concrete Product Mfg

VA/Output

Property
Inc/VA

0.306

0.325

Wil RPCs

NC RPCs

US RPCs

32731

Cement manufacturing

32732

Ready‐mix concrete manufacturing

0.656

0.310

0.042
0.996

0.003

0.931
1.000

32733

Concrete pipe, brick, and block manufacturing

0.602

0.367

0.994

0.005

0.995

32739

Other concrete product manufacturing

0.691

0.285

0.415

0.002

0.915

The large U.S. values confirms that virtually all the inputs that are needed to manufacture cement and
concrete can be found within the U.S. national borders. The small North Carolina values indicate that
the insignificant output of 3273 Cement and Concrete Products within the state is manufactured with
inputs purchased from other states. The small RPC value for 32731 Cement Manufacturing in the
Wilmington MSA is a result of the fact that no cement is manufactured within the borders of the
Wilmington MSA; it is not exactly zero due to the existence within the MSA of what are called “by‐
products,” products that are the unintended result of the production process of other products.21
Therefore the estimated RPC alone can reveal little about the impact of a cement plant addition to the
industrial structure of the Wilmington MSA.
The large RPCs in Table V.12 of the three concrete producing industries reveal the possibility of a
negative impact of the addition of a cement plant, an example of “displacement.” Table V.13 confirms
that concrete products are currently being produced in the Wilmington MSA, even though in relatively
small quantities. Table V.13 reveals that cement is the largest purchased input to all three concrete
product manufacturers.
Table V.13 Purchased Inputs of Concrete Product Manufacturers, Wilmington MSA

21

32732
Ready
Mix
Concrete

32733
Concrete
Pipe

332739
Other
Concrete

Cement

0.143

0.100

0.046

Truck transportation services

0.124

0.032

0.022

Sand, gravel, clay, and ceramic and refractory minerals

0.079

Wholesale trade distribution services

0.050

0.051

0.045

Pollution and garbage are by‐products for which (at the present time) there is no market.
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32732

Natural stone

0.047

Management of companies and enterprises

0.028

Other basic organic chemicals

0.020

Rail transportation services

0.016

Telecommunications

0.011

Automotive equipment rental and leasing services

0.010

All other basic inorganic chemicals

0.010

Natural gas, and distribution services

0.010

Ready-mix concrete

0.039

0.044

0.011
0.012

0.012

0.046

The large RPCs in Table V.12 reveal that they are currently getting their cement inputs from local
cement suppliers, presumably from the by‐product producers pointed out above. The amount of the
local cement purchases displaced must be subtracted from the amount by which the value of output
increases with the addition of 32731 Cement Manufacturing to the Wilmington MSA. But the small
numbers indicate that the effect of this displacement is small and insignificant.
B. Perceptions
Unlike displacement, dispersive forces could be extremely significant, although their impact is difficult
to estimate. The perceptions concern the reputation and appearance of the Cape Fear region.
The economic base of the Wilmington MSA was discussed in Section IV. The attraction of Titan Cement
lies in its potential to become part of the economic base. The Wilmington MSA economic base
currently consists of twenty‐three (23) industries that can be grouped into seven sectors:
Amenity: (2.6% of MSA employment and 1.5% of MSA output)
Professional: (5.0% of employment and 7.4% of output)
Agriculture and Forestry: (0.6% of employment and 0.5% output)
Non‐metallic Mineral Product Manufacturing: (0.6% of employment and 2.8% output)
Metal Parts and Equipment Manufacturing: (1.3% of employment and 5.8% output)
Chemical Manufacturing: (0.7% of employment and 7.5%)
Utilities: (0.6% employment and 3.3%)
The twenty‐three base industries provide 11.5% of Wilmington MSA employment and generate 28.8%
of Wilmington MSA output.
In Table V.14 the economic base industries are grouped by type. For each base industry and each
industry type, the table displays the number of jobs generated per million dollars of industry output.
Some industries generate a large number of jobs, and other industries generate a smaller number for
the same value of output.
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Table V.14 Base Industries by Type – Output and Employment

Description
Amenity

Employment

Output

4,893

324,950,668

Jobs per
mil $
Output

Pay per
job

1

Other amusement and recreation industries

2,340

123,818,710

18.90

$22,025

2

Scenic and sightseeing transportation and support activities for transport

1,189

81,940,025

14.51

$36,318

3

Hotels and motels, including casino hotels

1,364

119,191,933

11.44

$24,031

Professional

9,432

1,592,520,427

4

Civic, social, professional, and similar organizations

3,065

162,325,195

18.88

$28,352

5

Scientific research and development services

3,937

562,159,912

7.00

$56,963

6

Radio and television broadcasting

384

60,868,389

6.30

$48,207

7

Telecommunications

807,166,931

2.53

$68,496

62,979,378

16.62

$7,555

42,044,250

4.16

$20,051

108,605,095

4.57

$56,666

2,046
Agriculture & Forestry

8

Animal production, except cattle and poultry and eggs

9

Forestry, forest products, and timber tract production
Non‐Metallic Mineral Products Manufacturing

1,221

105,023,628

1,046
175
1,072

605,523,186

10

Glass product manufacturing made of purchased glass

497

11

Ready‐mix concrete manufacturing

147

43,081,848

3.40

$55,887

12

Other pressed and blown glass and glassware manufacturing

268

103,836,243

2.58

$166,800

13

Cement Manufacturing

160

350,000,000

0.46

$75,000

14

Ornamental and architectural metal products manufacturing

322

64,047,348

5.03

$47,648

15

Valve and fittings other than plumbing manufacturing

156

42,471,344

3.67

$57,818

16

Material handling equipment manufacturing

135

41,881,329

3.23

$57,409

17

Motor vehicle parts manufacturing

555

206,038,284

2.69

$68,573

18

Aircraft engine and engine parts manufacturing

1,364

895,059,082

1.52

$142,355

Metal Parts and Equipment Manufacturing

Chemical Manufacturing

2,532

1,249,497,387

1,334

1,599,711,112

19

All other chemical product and preparation manufacturing

696

401,465,637

1.73

$110,175

20

Artificial and synthetic fibers and filaments manufacturing

175

114,913,704

1.52

$106,995

21

All other basic inorganic chemical manufacturing

296

222,278,976

1.33

$94,906

22

Petrochemical manufacturing

861,052,795

0.19

$87,426

1.70

$109,160

167
Utilities

23

Electric power generation, transmission, and distribution

1,190
1,190

700,616,211
700,616,211

Study of Table V.14 suggests that the greatest promise of growth for the economy of the Wilmington
MSA lies in Amenities and Professional services. These industries, already large and growing, have
attractive employment characteristics. They are industries dependent on perceptions, perceptions of
attractiveness and life‐style. These perceptions can be endangered by the mere presence of industries
like cement manufacturing and petrochemical manufacturing. In addition, as mentioned before,
certain industries tend to have significant agglomeration effects. Location decisions by technology
firms, R&D, professional service and financial firms have much higher levels of agglomeration effects
than other industry sectors. In other words, there are spillover effects from the existence of other
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technology firms, R&D, professional service, and financial sector firms that attract other businesses in
the same or related sectors to a particular region. Regional location decisions by technology firms,
R&D, professional service, and financial firms are strongly influenced by a combination of intellectual
resources, social, and equity capital networks (Baptista 1996; Cumbers, Mackinnon, & Chapman 2003;
Drejer 2005; Dorfman 1983; Jarboe 1986; Malecki 1984; Saxenian 1991, 1994; Sorenson 2003 Stuart &
Sorenson 2003; Suarez‐Villa 2002) and factors related to ambience, culture, beauty, and personal life‐
style issues (Baptista 1996; Galbraith 1985; Gripaios, Bishop, Gripaios & Herbert 1989; Hall, Breheny,
McQuaid & Hart 1987; Jarboe 1986; Schmitt, Gleason, Pigozzi & Marcus 1987, references available on
request).
For technology firms, R&D, professional service, and financial firms, the location and expansion
decision is two staged. The first stage represents the decision to locate or expand within a particular
region (the region‐specific decision) which is heavily influenced by spillover effects such as intellectual
resources, social, and equity capital networks, and factors related to ambience, culture, regional beauty,
and personal life‐style issues. These issues attract high value added manufacturing, R&D, and service
firms to a particular region or area. The second stage is the site‐specific decision (that is, which industrial
park or specific site to locate in), which is influenced by more production function input factors, such as
rent, transportation availability, and utility costs.
In addition, oftentimes the high technology, R&D, professional service, and financial sectors tend to be
more resilient to regional economic downturns. For example, during 2011 overall employment has
decreased for the Wilmington MSA, with the exception of the information, financial, education, health,
and professional service sectors, where employment has actually increased during the same time
period22.
To estimate the total impact, we use prior research by Edmiston (2004) that examined the total impact
of both openings and expansion of large industrial plants and facilities upon total employment within
the local economy. The study of plant location and expansion by Edmiston (2004) is considered the
primary source of understanding the total impact on actual local employment (including direct,
indirect, spillover effects, and externalities) of plant locations and expansions. The data sources for
this analyses were 91 firms in Georgia, of which 68 were new locations and 23 were expansions. The
study also examined differences in the impact on local jobs between different types of sectors,
including manufacturing, high‐technology, retail, etc. One of the manufacturing data points for the
study was within SIC 32. The study examined actual employment increases, or decreases, for a five
year period after the location/expansion. Because of the confounding effects of large city, data from
the Atlanta area was excluded. The results of the study indicated only small multiplier effects on
employment and population for heavy manufacturing (from Table 7 and Table 8 in Edmiston (2004), p.
22

12 month % change, December 2010 to December 2011 employment, source: Bureau of Labor Statistics, source,
http://www.bls.gov/eag/eag.nc_wilmington_msa.htm
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310 and p. 312). This results in a cumulative employment multiplier for manufacturing less than unity,
which Edmiston calculates at 0.685. To quote,
“The employment multiplier for manufacturing was less than unity at 0.685. By
contrast, the U.S. Commerce Department’s RIMS II multipliers for manufacturing do
not account for many of the agglomeration forces and account for none of the
dispersive forces . .
. Moreover, there are likely to be few synergies across
manufacturing firms because of less reliance on skilled labor pools and information
spillovers. Thus it is not surprising that manufacturing would come out at near bottom
when I analyze the results by industry” (p. 309).
This means that for every 100 people employed by the new facility, only 68.5 jobs are actually created
in the MSA (surrounding counties in the Edmiston study). For the county the multiplier is as low as 0.30
for a low technology, new plant location. As Edmiston (2004) points out “dispersion forces may be
relatively more important in these types of industries” (p. 309). It should be pointed out that high
technology and services all had employment multipliers much larger than 1.0. Likewise the average
total impact of a low technology plant opening on total population was also less 1.0, suggesting that
residents tend to move away from such activities.
Edmiston (2004) study clearly shows that, “the net impact of large new firm locations generally are
overestimated, as traditional input‐output models generate gross impacts that are always larger than
1.0 . . . the results suggest that local governments are not likely to receive significant long‐term
employment or populations from large new firm locations, where estimated multipliers are on the
order of 0.30” (p. 317).
Using the 0.685 employment multiplier for the 160 proposed jobs by Titan results in a total
employment increase to the MSA of 109.6 jobs. This figure includes both the net effects described in
Model 2 in addition to spillover and externalities effects, and represents a net estimate. The 110 job
estimate is for the total Wilmington MSA. Based upon the Edmiston (2004) study it is also possible to
examine the impact at the county‐level. This results in a net increase of only 48 jobs (using a 0.30
multiplier) for New Hanover County versus the 110 jobs for the broader Wilmington MSA.
As a comparison with high technology, the Edmiston (2004, p. 316) study found that new facility
locations in the high technology sectors produced additional employment in the region at a rate 240%
higher than new facility locations in the low technology sectors. Thus to achieve the same level of total
net employment of 110 in the MSA, a high technology firm locating in the Wilmington area would only
have to employ only 66 employees (versus the 160 stated by Titan).
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Summary and Caveats
The Place of the Cement Manufacturing Industry in the Industrial Structure of the Wilmington MSA
Economic growth is defined to mean the expansion of 1) regional output measured in current dollars
and 2) regional employment measured by numerical count. Impact is defined to mean a change in the
rate of growth, and a meaningful measure of impact would capture the possibility of both positive and
negative rates of growth. In this analysis we examined the detailed economic structure of the
Wilmington MSA and found that the Wilmington MSA economy is both narrow and unbalanced,
essentially concentrated in three primary sectors: Sector 1: Retail trade, recreation, arts and
entertainment, accommodation and food services; Sector 2: Manufacturing and utilities, and Sector 3:
Real Estate and construction. It is weak in other sectors, such as information, professional services,
scientific activity, and the various sectors generally described as "high/mid‐technology."
After
determining the base Wilmington MSA economic structure, and the relationships between sectors
within the MSA, a three model analysis is undertaken to understand the potential economic impact of
the cement manufacturing plant proposed by the Titan Cement Company.
Model 1: Traditional Input‐Output Analysis. A detailed analysis of input‐output relationships
was undertaken with the software IMPLAN (Version 3.0, November 2009). Using input‐output
relationships is the traditional method to examine the direct (and multiplier based indirect) positive
impacts of employment in a local economy. The analysis used for Model 1 is similar to the vast
majority of impact studies done by economic consultants to show large positive impacts of economic
activity. This analysis most probably directly compares with the earlier CBES analysis done in 2008.
Based upon this approach we found a net increase in employment between 410 additional jobs and
545 additional jobs (including the 160 announced by Titan). This number is significantly less with the
earlier CBES estimate of 720. In addition, the early CBES study states it is for just "New Hanover
County." Our estimates are for the impact on the broader Wilmington MSA; estimates of the economic
impact for just New Hanover County would be substantially lower.
Model 2: Net Impact Analysis. The type of traditional analysis presented in Model 1 (and
typical of most impact studies) inevitably overestimates the true positive impact of an industry sector
or firm. Practitioners often use multipliers incorrectly by computing the impact of a sector’s output
instead of the impact of final demand – this exaggerates the impact by double and triple counting in
what is known as the "endogenous effect." For example, some new businesses may simply "displace"
other businesses, thus adding little "net" economic impact. Other industry sectors, such as
transportation, do not really create much final demand for goods/services, and exist primarily because
of other economic activity. In model 2 we therefore consider whether or not the cement plant
represented by Titan is an “exogenous” (adding to final regional demand for goods/services) or
“endogenous” activity to the MSA. This will examine whether or not the direct, and multiplier effects
related to inputs, are actually caused by Titan’s activity; whether or not the additional cement output
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generated by Titan will induce greater economic activity within the MSA and whether or not the
industries that would typically provide inputs to Titan are likely to expand employment to capture the
potential for Titan’s purchases and the ease of entry of new sectors to supply Titan’s purchase
demands. Based upon this approach we found a net increase in employment of 366 jobs (including the
160 announced by Titan)
Model 3: Incorporation of Spillover Effects and Continuous Externalities. By its very nature,
traditional input‐output analysis often cannot capture the overall impact of a plant location or
expansion. This is because certain industry sectors have significant spillover effects, both positive and
negative. As Georgia State University’s regional economist Kelly Edmiston23 notes, “traditional regional
economic impact analyses, based on input–output models, account for some of the positive effects,
specifically supply linkages and induced spending, but are unable to account for other positive forces . .
. Further, traditional regional economic impact analyses cannot account for the ways in which large
plant locations and expansions might repel existing establishments or other potential entrants”
(Edminston, 2004, p. 291). Based upon Edmiston’s study of overall impacts of new plant locations in
Georgia, we estimate a potential net impact of the Titan cement facility on employment in the
Wilmington MSA. This analysis does not rely upon traditional input‐output relationships, but rather on
empirical observation of average employment impacts of new plant locations over a five year period in
Georgia. Based upon this approach we found a net increase in employment of only 110 additional
jobs. This is less than the direct annual employment of 160 announced by Titan, which indicates that a
net 50 "non‐Titan" jobs will leave the region.
It should be noted that the above analysis does not include four major sources of concern.
Concern/Caveat 1: The examination of Cement Manufacturing in Florida revealed several things. First,
overall Cement Manufacturing employment is relative small, compared to the total economies of the
different counties. Thus the overall impact in terms of simple employment (this does not take into
account “negative externalities) is relatively small. Second, the industry does pay good wages when
compared to the average wage within the country. However, the wages appear to vary depending on
the county. Overall for the state of Florida there is an average premium of 79.4%. Using the same
data source as Table IV.3 currently the Wilmington MSA has an average wage of $35,193. Applying
the 79.4% premium from Florida would suggest an average wage for Cement Manufacturing in the
Wilmington MSA of $63,136 (versus the $75,000 claimed by Titan in their 2008 announcement).
Concern/Caveat 2: Titan in 2008 announced that their operations would add 160 jobs, and revenues
would be $350million per year. We used these assumptions in our analysis. However, empirical
studies of plant announcements by various researchers have indicated that actual revenues/jobs
23

Edmiston, K., 2004. The net effects of large plant locations and expansions on county employment. Journal of Regional
Science, 44(2), 289‐319.
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added by new plants on the average are lower than their public announcements. For example,
Edmiston (2004)24 found that actual plant employment on the average was only 86.2% of announced
employment for new plants. The obvious explanation for this is that new firms inflate their statements
in order to appear to have a larger economic impact. For example, applying the 86.2% ratio suggests
that Titan would hire 138 employees (not 160 as announced) and that revenues might be only
$301.7million (not $350million has announced)25. Using these adjusted numbers would significantly
lower our impact estimates by approximately 13.8%
Concern/Caveat 3: Currently the Wilmington MSA represents a very unbalanced economy of, a) low
technology/heavy industry and b) amenity and ambience driven industry sectors (leisure visitors and
permanent resident immigration). The economy of Wilmington may thus be described as inconsistent,
almost contradictory. A major question for economic research and policy makers is whether a strong
amenity economy can coexist with a heavy manufacturing economy within a relatively small
geographical region. Generally amenity based and ambience driven sectors have significantly greater
value added activities, significantly greater indirect positive impacts on the economy and employment,
significantly greater positive impacts on “non‐economic” social activities related to education and
charities, and significantly greater inducement for the attraction of other firms into the region, such as
high technology firms, professional and service based businesses, and financial sector enterprises that
tend to incorporate significant "quality of life" components in their location and expansion decisions.
In addition, examination of the regional economy also suggests many of these sectors are already large
and growing, have attractive employment characteristics, and tend to be more resilient to economic
downturns. For example, while overall employment has significantly decreased during 2011 for the
Wilmington MSA, employment in the information, financial, education, health, and professional service
sectors has actually increased during the same time26. These industries are largely dependent on
perceptions of attractiveness and lifestyle which could be negatively impacted by a large‐scale Cement
Manufacturing plant within the close proximity.
Concern/Caveat 4: Our analysis does not take into account the potential economic damage that might
be caused by an environmental disaster. To some extent, Model 3 above incorporates this on a
probabilistic model; however certain industries may have a greater chance of an environmental event
(and resulting economic damage) than the average heavy industry firm and Model 3 only examines the
"average" impact of a new heavy industry operation. In addition, this analysis only examines the
continuous impact of the cement operations, and not any initial construction related impacts.
24

Edmiston, K., 2004. The net effects of large plant locations and expansions on county employment. Journal of Regional
Science, 44(2), p. 298, Table 2.
25
Assuming a constant revenue/employee ratio
26
12 month % change, December 2010 to December 2011 employment, source: Bureau of Labor Statistics, source,
http://www.bls.gov/eag/eag.nc_wilmington_msa.htm
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