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Executive Summary

The University of Southern Mississippi was commissioned by the Southwest Mississippi
Partnershipand Entergyto conduct a cluster analysis of the oil and gas industryhén
southwestern region of Mississippi and eastern regidroaisiana This report focusson the
petroleum extraction industry and the related petrochemical induasting regionthatincludes
the Mississippi counties of Adams, Amite, Claiborne, Franklefferson, Lawrence, Lincoln,
Pike, Walthall and Wilkinsorand the Louisiana parishes Ghtahoula, Concordia, East Baton
Rouge, East Feliciana, St. Helena, Tangipahoa, Tensas, Washington, West Baton Rouge, West
Feliciana, Ascension, Livingston and Stammany. This study was conducted in order to
understand the industries in the region, the clustering effect opetieleum extraction and
petrochemical industriegnd identify gaps in the clusters that can be filled through industrial
recruiting or irternal development. It will follow the methodology developed by Mayer (2005)
along with a gap analysis using input/output tabl€élis report is primarily based on secondary
data analysis and further primary data analysis is needed to present a colugleteanalysis
for the region.

The team found that there significant potentialor anoil andgas clusteto exist in the
region particulaty with the advent ofracturing technology.Key findings are provided at the
beginning of each sectioand sumrarized at the beginning of the repaoat assist decision
makers in determining thgpes of companies thahould be attracted or developed in the region
to fill gaps in the clustersAdditionally, the team makes recommendations for policies, actions,

andinfrastructure development thateimportant for economic development.
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Summary of Findings

guantitative cluster analysis of
that crude petroleum and natural gas extraction industry, naturéijgasindustry, all
other basic organic chemical manufacturing indudtave the indicators of being
nationally competitive clusterdore qualitative analysis is needed to confirm this.

A shift share analysis revealed that the hydraulic fracturing indumsthe study region is
growing slightly faster than expected, and the growth rate for the retég (s higher
than the national growth raté%p).

The following cluster map is useful for understagdthe components of a fuyll

t he

developed oil and gasuster.
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1 There are implications for industry attraction including:
0 Support Activities for Oil and Gas Operations (213112) had positive growth for

the study region (26%) but far less than the comparative regions (141%, 262%) so
this is a potential arearfalevelopment. This sector is strong in parts of Louisiana
sothese companiexuld be recruited to the study area.

Economic developers and decision makers should consider attracting service
companies, including drilling, mud logging, and trucking.

Oil and Gas Pipeline Structures (23712) has a high regional LQ and low job
growth so demand appears to need time to catch up with supply for this sector.

r
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o Chemical manufacturing, especially for products in which natural gas is a
feedstock, could be attracted the region. The top five include 1) phosphate
fertilizer manufacturing, 2) polish and other sanitation good manufacturing, 3) all
other miscellaneous chemical product and preparation manufacturing, 4) plastics
bottle manufacturing, 5) and all other rubpeoduct manufacturing.

Economic developers should meet regularly with local community college and WIN job
center leaders to develop a rapport and become familiar with the details of relevant
programs. Learning about the strengths and weaknesses giregchm will help better
match companies with workforce training. This will allow the Southwest Mississippi
Partnership to:

3 Maitch graduates with hiring companies

3 Develop customized training as an incentive for attraction efforts
3 Assist community collegesith improving their programming
Economic developers should conduct existing industry surveys annually with local oil
and gas companies. While this study failed to garner the interest of local companies,
practitioners must create open communication betwleemselves and their businesses.
This will allow the Southwest Mississippi Partnership to:
3 Educate company leaders on incentives available to them
3 Learn about current issues and problems with the local industry
3 Foster an environment of collaboration ieithbusiness community
Economic developers should begin a strategic marketing campaign for the oil and gas
industry in Southwest Mississippi. This campaign should include:
3 Consistent branding
3 Trade show attendance and sponsorship
3 Advertisements in industrpublications
3 Literature outlining local assets to relocating or expanding companies
Economic developers should create a periodic meeting between business leaders and
elected officials. This will allow the Southwest Mississippi Partnership to:
3 Engage thie companies in the community
3 Voice local concerns to policy makers
3 Establish further credibility with both business leaders and elected officials
Workforce Development;
3 Due to the potential growth in oil and gas productiomigsaged around the study
areaandbecauséhere is a need for adequate supply of skilled labareas such
as transportationtraining of work force in trucking and pipeline transportation
systemsmakes senseThis can be done by organizing formal training by
collaborating with terary institutions and organizations in the area.
3 Hydraulic fracturingled to lots of employment growthBy the second half of
2012 the industryas slowed down some in other regig¢dge to the historically
low price of natural gas and not due to any gowexnt environmental



regulations). In Texasthey are now seeing some contraction (layoffs) in the
natural gas fracking industry. Labor marketades always backward looking so
that needs to be considered in this analysis.

3 There needs to be programs tartrand attract locals to the oil and gas industry.
In Texas, the workers are a mix of @ftstate workers with limited experience
who move in looking for a job and local workers who get limited OSHA safety
training and other training at their local comriyncollegei and the worker
turnover rates for both groups are especially high.

1 Collaborative Resear@nd Leveraging Regional University Research

3 There is a need for coll aborative resea
advance materials amablymer clusters, together with the TMS. This research
should bring together institutions of higher learning and relevant organizations to
seek and find out best wapé$ improving the economic viability of the regions

resources.
3 Examples of University Resirch that could be leveraged.
1 The National Center for Intermodal Transportation for Economic

Competitiveness (NCITEC)s sponsoring apr oj ect OEf fective
|l nnovation Techniques within Mississipp
thatentils summits, which focusn enhancing the professional workforce within
Mi ssi ssippi 6s t.iTleMsgssippitSeate University, dniverstyt r y
of Southern Mississippiand Innovate Mississippi Inccould hold asummit
specifically for the trasportation issues of the Tuscaloosa Marine Shale (TMS)
and the oil and gas cluster of the region can be held to proffer answers to the
transportation challenges of region.
i The National Center for Freight and Infrastructure Research and
Education CFIRE) is planning to modethe impact of the increased use of
hydraulic fracturing (fracking) in domestic energy production on freight
transportation (highway, rail, marine, pipeline) distribution patterns

1 Regulatory Emironment;

3 The industry concerned in this study deals principally with hazardous or toxic
products, or products that could degrade the environment. A critical look at the
transportation means and their effects on the environment is required. There is a
neal for an effective regulatory environment of the cluster and the TMS.
Regulations to minimize spillage by transponodes and incentives for eco
friendly transportation could be effective in improving environmental safety in
relation to transportation.

1 Transportation Infrastructure Development;


http://cfire.wistrans.org/

3 There is a need to devise optional sources of funds for road improvement at the
TMS. Instruments as road tolls for the excessive truck traffic and public private
partnerships for infrastructural development couldiable options.

Tie incentives on severance tax to state resident employment for a two to five year
period

Incentivize companies that would support or benefit from the oil and gas industry

Institute a 1% impact fee for transportation, water and sewgopes (applicable after
capital investment is recovered)

Localities should consider instituting an impact fee for local resources that are accessed
Require disclosure of chemical and fluids used in the extraction process

Track Federal legislation thatowld benefit or negate the industry and build on those
proposals



Introduction

This project, while having multifaceted research and reporting requirements, is
principally aimed at providing policy makers, economic developers, scholars and other
stakehatlers with upto-date information about theetroleum extraction and petrochemical
industries located in th&tudyregion The researckeamwill use cluster methodology fwovide
information for economic developers and other stakehold&apsidentified in the potential
clusteraid in determiningindustrial recruitment strategieand internaldecision making in the
region.

AThe concept of industry clustepgylutalssa not
way to organize and conduct policies andgpams that involve certain principles for cluster
based economi c d,e008,Ip.o4p)meElustebasedécdhanyicalavelopment is
built on the theory that as firms mdustries locatéen the same geographical area and undertake
certaincommonactuities in alignment with one anothesutput generated from the regitmads
to increasing return to scale (H&l Brennan, 2000 Michael Portei(1998)defineda cluster as
the interdependenaanonga group of companies and associated institutions createdresult

of geographical proximity.
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Hi stori cal Background of the Regiono
James Dickens

Research has shown that clusters have an historical path dependency. To understand
where a cluster is going, economic developers need to undetistatrénds of the past (Miller,
Richard,& Arora, 2011). History matters for cluster development because over time patterns of
knowledge specialization evolve. The outcome of the economic development process depends on
its past history, on the entire semee of decisions made by agents and resulting outcomes, and
not just on contemporary conditions. The economy in the geographic region included in this
study has a rich historical past driven by &
transporation advantages, and low government regulation. These are the historical
characteristics of the region in which economic developers and key decision makers need to
build upon or attempt to redirect.

Key Points of this section:
1 Timber, agriculture, anchipping ushered the region into the Twentieth Century.
1 Federal funding directed at increasing processing capabilities along the lower Mississippi
supplemented rapid economic growth in oil and gas.
1 The region has the required building blocks of petrochdeitoanclude: salt, water, oil,

and natural gas.

T The Mississippi Riverds rapid discharge r a
regulations following the Federal Water Quality Act.
f Louisianads focus on it s onnedwithsmalaessandr e al

more easilftransport goods.
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The Mississippi Ri ver has | ong been a key
economic ventures. By the 1820s, the lower stretch of the Mississippi River region had
established itself as theothern commercial cent§Reed, 1963) Driving the agricultural
success was climate and soil well suited for growth of cotton, sugar, and rice along the
Mississippibanks. The growth of the agricultural industry and the Yoelted port ballooned
NewOreans® popul ation into the fourth | argest
New York for the leading exporter title by 184Reed, 1963)Growth brought to the region
through shipping, ti mber, and agromg imbther e co
twentieth century, but the introduction of oil and gas extraction set the region on a path of
accelerated economic growth.

Oil and gas extraction arrived in Louisiana in the early 1900s in the form of production
and refineries (Allen2006; Cdten, 2012; Ko& Day, 2004). The implementation of oil and gas
into the region had a large economic impact. In fact, only Alaska has historically produced more
than Louisiana (Ko & Day, 2004) . The regiono:
Great Depression better than other areas and sectors ofatlumal economy. Following the
economic woes of the 1930s, the petrochemical industry grew rapidly during World War 11 in
| arge part due to federal f undi ctgaloagithreéder at i n
Mi s s i qQoitep, 2012) The infrastructure buildup from the 1942970s placed the region
in a unique position to take advantage of later oil and gas discoveries and new technologies
needed to harvest them.

Through the 1960s, thdevelopment of the Louisiana chemical cluster and its rapid
growth was attributed to a robust <collection
| ocal government, the devel opment of transpor

11



investments in the regiofAllen, 2003) Petrochemical production required salt, water, oil, and
natural gas, all of which were found in the region. Another major advatitagime Louisiana
cluster possessed was the Mississippi River and its rapid disaladegdat made pollution less

of a concern after the 1966 Federal Water Quality Act. The high volume of water discharged
allowed companies to locate to the area with less fear of future regulations.

Hydraulic fracturig, commonly referred to as frackinggnd horizontal drilling
improvements and innovations have propelled the United States towards more energy
independence by releasing more domestic energy potential. In a mere decade, the nation has
gone from importing natural gas posturing itself to expt This economic transformation can
be seen in places like North Dakota and promises to transform the global market place. The
Tuscaloosa Marine Shale stretches across the Louisiana parishes of Ascension, Catahoula,
Concordia, East Baton Rouge, East Ratia, Livingston, St. Helena, Tangipahoa, Tensas,
Washington, and West Feliciana. It also encompasses the counties in Mississippi of Adams,
Amite, Claiborne, Franklin, Jefferson, Lawrence, Lincoln, Pike, Walthall, and Wilki(esma

Figurel).
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Figure 1. Shale Coverage and Oil/Gas Well Density in Study Region
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The Tuscaloosa Marine Shale deposit and its estimated seven billion barrelg offiioi
Jones, Moncrief, Bourgeois, & Harder, n.ik) welcome news from theepspective of job
creation and energy independence in the study region. According to the Department of Energy,
natur al gas production is steadily rising anc
domestic fossil f u el oonnleMid coscarns withGrdcking,. natDaé gap | t e
releases only around half the carbon dioxide as coal and is seen by many as the bridge to a more
environmentally friendly and renewable energy future (Marsa, 2011).

Oil and gas extraction along with chemicald$ypaers is a possible route for the region to
overcome its economic problems. The area has higher than average unemployment levels (See
Figure 2) and needs an economic strategy that is suitable for its workf@/ith. proper
community leadership and carefalanning, the region appears to be poised to build on its assets

and follow a path to equitable and sustainable development.

15



Figure 2. County Unemployment Rates as of April 2013
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Methodology
Daniel Assamah

Industry clister analysis serves as a tootleveloping economic development plans and
strategies providing el evant i nformation about a regionsd¢
employed by Mayer (2005) wassedin this study. Figur& showsthe research plan usén the
southwestMississippiclusteridentification andanalysis.

Figure 3. Ma y e Mebhsdological Framework for Analyzing Industry Clusters

Define Region

Identify Key Partners

Quantitative Analysis
Qualitative Analysis Competitive Analysis

/

Identify Economic Development Policies & Actions

The methodology framework identifies data sources, identifies candidate clusfergntidtes
types of clusters, and suggests economic development strategies.
The first step in the framework is to define the regiéigure 4 provides a geographic

representation of the defined region of whitle Southwest Mississippi Partnersimgluded

17



these counties in Mississippi: Adams, Amite, Claiborne, Franklin, Jefferson, Lawrence, Lincoln,
Pike, Walthall and Wilkinson. The following parishes were included inr¢lgeon: Catahoula,
Concordia, East Baton Rouge, East Feliciana, St. Helena, Thogipdensas, Washington,

West Baton Rouge, West Feliciana, Ascension, Livingston and St. Tammany.

18



Figure 4. The StudyRegion
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The second step of the framework is dentify key partners shcas trade associatigns
professional networks, educational institutions, and venture capitafestilitate the process of
gathering key information needed to determineaifcluster exists Some companies and
associations contacted for this cluster gsiglinclude Southwest Mississippi Partnership, U.S.
Oil and Gas Association, Mississippi Development Authordgd Louisiana Oil and Gas
Association.

After identifying key partnersthe next steps to identify candidate clusterthrough
guantitative aalysis Candidate clustergonsist of ndustry sectors thathave competitive
advantagebased on wages, employment amdustrygrowth rats. Mayer (2005) outlined three
criteria for cluster identification and analysis. For an industry to be a candidatercit must
meet the criteria below.

1. Location quotient must be greater than 1.25

2. Average wage should be above 10 percent of national.wage

3. The industryds growth rate in growthrateegi on
These criteria were uséd the Southwestississippi Partnershipluster identificationThe data
analysis sectiomf this reportgives more detadld resultsand analysi®of these measure$his
step revead the important industries th&all into four categories of classifigah: industries
that require attention important growth industriesindustries of little promiseand lastly
potential emerging industries.

The quantitative analysis step is limited to describing the industries at the broad North
American Industrial Clasfication System (NAICS) level.hle next step in théramework model
definesthe needfor a qualitative analysisn which researchrs collect primary data through
interviews or surveyswith industry representativesThe qualitative analysistep allows

20
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researchers to differentiatemongexisting clustersemerging clustersand target industries.
This stage providesa more in-depth understandingabout individual firms andtheir
interdependenceithin a given industry
The Mayer 6s Cl us tefemes hd-corapetive analigsis stage wherd the

researchercompare the study region to ottemilar regions Mayer (2005)identifies different
variablesthat carbe used for the comparison

1 Gainin employment (shift share analysis)

1 Knowledgecreation agvidence by patents

1 Major firms and their products

1 Venturecapital investment

1 Newfirms started

1 Entrepreneuriahctivity

1 Federalfunding for science and technology

1 Dataanalysison talent.
For the purpose ohts study researchers focusedly on the slift share methodology to analyze
the growth rate between the local economy (study region) and the national ec@stailg. of
the shift share methodology apeovidedin the overall quantitative sectiomdeally cluster
analysis helps to:

1. Understand theconomy

2. Build better relationships among firms

w

Identify the strength of a local economy

4. Understand the economic geography by varying industry

21



5. Attract required labor into the economy
6. Promote a healthy relationship between the private sectothendublicsector, which
fostess good leadership.
Through cluster analysis, decision makers learn from gaps and missing links among firms to

determine policies and actions that can be adopted to address such deficiencies.

22



Quantitative Analysis of RegionalClusters
Daniel Assamah

The cluster identificationis based on the thregigit North American Industrial
Classification Systen{NAICS). Employment data for all the industries in the regwwas
extracted from Economic Modeling Specialist International (EMSI at)apgftware system
After extracting employment data for the region, the quantitative analysis was condugpstc
broad stroke determination of the major types of industries that exist within the begied on
location quotient, average wages, armtustry growth rate
Key Points of this section:

1 At the three digit levelationally competitivelusters where identified in utilities,
construction of building, heavy and civil engineering, specialty trade contractors, wood
products, petroleum and cqaloducts, building materials and garden equipment and
supplies, general merchandise, and water, as well as, pipeline transportation.

9 Clustering was identified in the following industrig@stper manufacturing, warehousing
and storage, waste management@mdediation services, and state governmehtch
have high location quotient but their growth rate is lower than that oitin.

1 A more detailed analysis of the industries (at the six digit level) showed that crude
petroleum and natural gas extrantiodustry, natural gas liquid industry, all other basic
organic chemical manufacturing industry are alabonallycompetitive
Thequantitative analysismdicated that the following industries might ddesters:

utilities, construction of building, la&y and civil engineering, specialty trade contractors, wood
product, petroleum and coal products, building material and garden equipment and supplies,
general merchandise, water transportation, and pipeline transportation.
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Within the study regiomtherindustriesdid not indicate a cluster because tiheyelow
growth rate compared tdhe nation These industriehave location quotients greater than 1.25
but less than 3.0. These industries paper manufacturing, warehousing and storage, waste
managemenand remediation services, and state governnidmy appear to not be good target
industries for cluster development.

The following hdustrieshave average wages oven percent of the national wagas
arenot highly concentrated in the regiohheseare furniture and related product, miscellaneous
manufacturing, wholesale electronic markaatsl brokersbroadcasting, data processing, hosting
and related services, monetary authorities, securities, commodity contracts and other financial,
insurance caiers and related activities, funds, trusts and other financial vehicles, and lastly real
estate. These industries were not included because either their location quotient is less than 1.25
or their growth rate is lower than that of the naticas.

Figure 5 is a bubble chart pictorially revealing tiheost competitivandustrial clusters
found in the study region. Theaxis represents the average wages whereasdkis yepresents
the location quotient. The size of the bubble is a representation ntithieer of employees in
that industry. Using the criteria outlined in the methodology section, petroleum and coal products
is an existing cluster because it has high average wages and high location quotient. Other
clustering industries include water trangpation, pipeline transportation and utilities. The
construction industry for stance, though its average wageencouraging, has a low location

guotient.
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Figure 5. Competitive Clusters in the Study Region
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The guantitative analysis of the regional industries gives more details to the varioessdlust

the study regin, and the full numbers for this analysis can be founGaible 1
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Table 1 Three Digit Level Employment AnalysiEMSI 2013)

NAICS Indugrial Growth Rae of Indusrlia Grqvvlh Rae off 2012 Bnings(9) 20;2 Satg 2012 miond % Difference between % Difference bewgen
Code Changg in Southwest Region| Indudries Nationd Earnings($) Earnings($) SWMP and Sate SWMP and Ntion|
324 -0.08 0.02 -0.01 191,745 193,845 195,323 -1.08% -1.83%
483 0.20| 0.15 0.02| 104,798 100,680 103,753 4.09% 1.01%
237 -0.14 0.00) -0.02 74,881 68,016 75,441 10.09% -0.74%
13 -0.28 -0.05 -0.04 45,133 47,680 50,298 -5.34% -10.27%
486 -0.04 0.10 0.00) 105,867 105,185 147,749 0.65% -28.35%
902 0.02 0.00) 0.00) 63,209 60,643 67,840 4.23% -6.83%
325 -0.18 -0.04 -0.02 144,849 115,306 114,681 25.62% 26.31%
562 0.15 0.05] 0.02 55,836 53,967 64,569 3.46% -13.53%
321 -0.41 -0.05 -0.06 45,284 49,188 48,341 -7.94% -6.32%
236 -0.23 -0.02 -0.03 78,274 62,579 68,047 25.08% 15.03%
213 0.81] 0.07] 0.07] 80,868 88,016 93,615 -8.12% -13.62%
221 -0.08 0.00 -0.0 103,987 98,723 129,481 5.33% -19.69%
447 -0.10 -0.02 -0.01 22,424 21,631 22,906 3.67% -2.10%
238 -0.19 0.02 -0.02 56,740 53,301 58,851 6.45% -3.59%
322 -0.33 -0.06 -0.04 99,583 82,915 77,208 20.10% 28.98%
488 0.0 0.00 0.01) 60,51 72,219 60,789 -16.219 -0.46%
493 0.27] 0.0 0.03] 46,184 50,467 52,251 -8.49% -11.61%
452 0.10 0.02 0.01] 25,644 25,182 27,026 1.83% -5.11%|
444 0.01 0.02 0.00) 34,035 35,991 37,213 -5.43% -8.54%
532 -0.25 -0.02 -0.03 56,129 63,154 53,655 -11.12% 4.61%
624 0.36] 0.07] 0.03] 20,700 21,396 28,354 -3.25% -26.99%
81l -0.07 0.00) -0.01 47,925 45,132 44,840 6.19% 6.88%
441 -0.09 0.01] -0.0 47,829 47,023 51,530 1.71% -7.18%
451 -0.1 0.04 -0.01 22,176 21,971 24,484 0.93% -9.43%
903 0.05 0.01) 0.01) 49,867 47,617 59,515 4.73% -16.21%
722 0.16] 0.03] 0.02 15,739 16,743 18,673 -6.00% -15.71%
621 0.38 0.05 0.04 60,104 60,891 67,856 -1.29% -11.42%
446 0.05i 0.02 0.0 37,273 40,566 42,500 -8.12% -12.30%
515 -0.16 -0.01 -0.02 70,263 54,204 91,864 29.63% -23.51%
453 -0.21] -0.02 -0.03 29,369 29,126 29,069 0.83% 1.03%
713 0.08] 0.00) 0.0 22,706 23,964 23,920 -5.25% -5.08%
312 -0.11 0.02 -0.0 69,260 59,413 78,980 16.57% -12.31%
442 -0.19 -0.01 -0.02 34,709 34,012 37,163 2.05% -6.60%
448 0.02] 0.00) 0.00) 18,981 19,553 23,870 -2.93% -20.48%
812 0.03] -0.01 0.00) 24,454 25,789 217,809 -5.18% -12.06%
423 -0.11 0.00) -0.01 68,720 63,134 77,809 8.85% -11.68%
524 -0.03 0.04 0.00| 81,151 72,687 89,507 11.64% -9.34%
445 -0.04 -0.01 0.00| 24,785 24,400 27,835 1.58% -10.96%
522 -0.02 0.00) 0.00) 56,916 53,327 78,436 6.73% -27.44%
443 -0.09 0.05] -0.01 36,416 37,379 50,357 -2.58% -27.68%
551 0.12) -0.0 0.01] 83,899 84,121 124,327 -0.26% -32.52%
424 -0.04 -0.01 0.00) 56,781 58,703 70,201 -3.27% -19.12%
622 0.17] 0.05] 0.02 52,792 56,625 67,530 -6.77% -21.82%
533 -0.18 0.1 -0.02) 76,621 73,370 101,458 4.43% -24.48%
327 -0.33 -0.01 -0.04 56,207 57,676 64,173 -2.55% -12.41%
517 -0.39 -0.02) -0.05) 70,497 67,392 96,441 4.61% -26.90%
484 -0.06 -0.03 -0.01 56,566 53,787 56,267 5.17% 0.53%
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332 -0.20 -0.03 -0.02 63,654 64,237 63,541 -0.91% 0.18%
541 0.12 0.03] 0.0 73,368 70,573 95,004 3.96% -22.77%
623 0.19 0.00 0.02 29,089 28,856 33,877 0.81% -14.13%
425 0.39 0.00) 0.04 93,276 81,885 99,816 13.91% -6.55%
999 -0.32 0.37 -0.04 32,798 43,775 62,191 -25.08% -47.26%
518 -0.22 0.03 -0.03 78,927 66,069 104,050 19.46% -24.15%
487 -0.11] 0.19 -0.01 43,840 37,981 36,017 15.43% 21.72%
561 -0.01 0.01) 0.0 36,349 33,843 40,141 7.40% -9.45%
531 0.03 0.02) 0.00 39,092 38,026 55,616 2.80% -29.719

31 -0.09 -0.03 -0.01 34,766 38,973 51,932 -10.79% -33.05%
813 0.03 0.01) 0.0 38,929 38,982 43,597 -0.14% -10.71%
485 0.1 0.09 0.02 21,363 28,720 32,265 -25.62% -33.79%
611 0.35 0.06) 0.03 33,968 46,095 52,884 -26.31% -35.77%
721 -0.02 0.00 0.00 20,220 30,093 31,661 -32.81% -36.149

492 -0.13 -0.01) -0.01 51,525 50,963 56,717 1.10% -9.15%
21 0.38 -0.01) 0.04 188,030 138,651 179,928 35.61% 4.50%
331 -0.32 -0.04 -0.04 82,421 78,283 79,782 5.29% 3.31%
336 -0.28 0.05] -0.04 63,409 72,933 88,738 -13.06% -28.54%
112 0.14 -0.02 0.01 38,135 36,858 36,630 3.46% 4.11%)
212 -0.03 -0.02 0.0 52,929 73,233 86,738 -27.73% -38.98%
339 -0.19 0.00 -0.02 64,875 54,921 80,988 18.12% -19.90%

323 -0.39 -0.01 -0.09 49,085 43,783 54,932 12.11% -10.64%
712 0.14 0.03] 0.02 20,508 30,468 37,047 -32.69% -44.64%
511 -0.27 -0.02 -0.03 55,553 49,234 104,300 12.83% -46.74%
512 -0.01 0.04 0.0 19,209 49,058 80,010 -60.84% -75.99%
315 -0.64 -0.18 -0.11] 37,556 35,626 46,183 5.42% -18.68%

314 -0.49 -0.02 -0.09 33,875 35,285 45,124 -4.00% -24.93%
901 0.04 0.00) 0.00 89,317 96,081 108,354 -7.04% -17.57%
326 -0.29 -0.05 -0.04 52,862 58,354 59,938 -9.41% -11.81%
454 -0.10 -0.06 -0.01] 43,274 42,087 58,595 2.82% -26.15%
333 -0.23 -0.04 -0.03 68,694 67,202 79,760 2.22% -13.87%
523 -0.02 -0.01 0.0 141,224 126,104 222,963 11.99% -36.66%
115 0.06 -0.06 0.01 42,216 44,349 32,990 -4.81% 27.97%
491 1.2§ 0.00 0.10 24,565 28,936 37,560 -15.11%) -34.60%
525 0.03 0.07] 0.00 126,314 99,556 206,466 26.88% -38.829

111 -0.09 -0.09 -0.01 33,023 30,631 31,537 7.81% 4.71%
u 0.06 -0.06 0.01 30,106 80,844 90,704 -62.76% -66.81%
337 -0.49 -0.04 -0.07 43,636 38,217 48,565 14.18% -10.15%
814 0.48 -0.06 0.04 25,509 23,142 17,641 10.23% 44.60%
313 -0.64 -0.03 -0.11] 48,629 53,090 48,825 -8.40% -0.40%
114 -0.29 -0.07] -0.03 23,130 35,525 88,114 -34.89% -73.75%
481 -0.26 0.03 -0.03 81,094 77,276 83,540 4.94% -2.93%
334 -0.37 0.01] -0.09 66,972 65,220 120,054 2.69% -44.22%
519 0.4 -0.08 0.04 51,942 56,615 129,333 -8.25% -59.84%
335 -0.34 0.02 -0.04 66,973 65,566 84,470 2.15% -20.71%
521 -0.19 -0.02 117,270 71,591 114,441 63.81% 2479
316 -0.51 0.00 -0.08 52,978 48,046 47,492 10.27% 11.55%
482 1.12) 0.09 61,316 -100.00%
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NAICS Indugria Growlh Rae of Induﬂr_i&s Grqmﬂh Rae of 2012 Banings(9) 20_12 Sate 2012 Nationd % Difference between| % Difference bawt_am
Code Changd in Southwest Region| Indudries Nationd Earnings ($)| Earnings ($) SWMPand Sat SWMP and Nationf
324 -0.08 0.02 -0.01 191,745 193,845 195,323 -1.08% -1.83%
483 0.20 0.15 0.02 104,798 100,680 103,753 4.09% 1.01%
237 -0.14 0.00) -0.02 74,881 68,016 75,441 10.09% -0.74%
113 -0.28 -0.05 -0.04 45,133 47,680 50,298 -5.34% -10.27%
486 -0.04 0.10] 0.00] 105,867 105,185 147,749 0.65% -28.35%
902 0.02) 0.00 0.00 63,209 60,643 67,840 4.23% -6.83%
325 -0.18 -0.04 -0.02| 144,849 115,306 114,681 25.6294 26.31%4
562 0.15) 0.05 0.02 55,836 53,967 64,569 3.46% -13.53%
321 -0.41 -0.05 -0.06) 45,284 49,188 48,341 -7.94% -6.32%
236 -0.23 -0.02 -0.03 78,274 62,579 68,047 25.08% 15.03%
213 0.81] 0.07] 0.07, 80,868 88,016 93,615 -8.12%4 -13.629%
221 -0.08 0.00 -0.01 103,987 98,723 129,481 5.33% -19.69%
447 -0.10 -0.02 -0.01 22,424 21,631 22,906 3.67% -2.10%
238 -0.19 0.02 -0.02 56,740 53,301 58,851 6.45% -3.59%
322 -0.33 -0.06) -0.04 99,583 82,915 77,208 20.10% 28.98%
488 0.0 0.00 0.01] 60,511 72,219 60,789 -16.219 -0.46%
493 0.27, 0.01) 0.03) 46,184 50,467 52,251 -8.49% -11.61%
452 0.10] 0.02 0.01) 25,644 25,182 27,026 1.83% -5.11%)
444 0.01f 0.02 0.00] 34,035 35,991 37,213 -5.43% -8.54%
532 -0.25) -0.02] -0.03 56,129 63,154 53,655 -11.12% 4.61%
624 0.36) 0.07] 0.03 20,700 21,396 28,354 -3.25% -26.99%
81 -0.07] 0.00 -0.01 47,925 45,132 44,840 6.19% 6.88%
441 -0.09 0.0 -0.01 47,829 47,023 51,530 1.71% -7.18%
451 -0.11] 0.04 -0.01 22,176 21,971 24,484 0.93% -9.43%
903 0.05| 0.01 0.01) 49,867 47,617 59,515 4.73% -16.21%
722 0.16 0.03) 0.02] 15,739 16,743 18,673 -6.00% -15.71%
621 0.38 0.05 0.04 60,104 60,891 67,856 -1.29% -11.42%
446 0.05| 0.02 0.0 37,273 40,566 42,500 -8.12% -12.30%
515 -0.16 -0.01 -0.02 70,263 54,204 91,864 29.63% -23.51%
453 -0.21 -0.02] -0.03 29,369 29,126 29,069 0.83% 1.03%
713 0.08 0.00 0.01] 22,706 23,964 23,920 -5.25% -5.08%
312 -0.11] 0.02 -0.01 69,260 59,413 78,980 16.57% -12.31%
442 -0.19 -0.01 -0.02 34,709 34,012 37,163 2.05% -6.60%
448 0.02] 0.00] 0.00] 18,981 19,553 23,870 -2.93% -20.48%
812 0.03 -0.0Y 0.00 24,454 25,789 27,809 -5.18% -12.06%
423 -0.11 0.00 -0.01 68,720 63,134 77,809 8.85% -11.68%
524 -0.03 0.04 0.00) 81,151 72,687 89,507 11.64% -9.34%
445 -0.04 -0.01 0.00] 24,785 24,400 27,835 1.58% -10.96%
522 -0.02 0.00] 0.00] 56,916 53,327 78,436 6.73% -27.44%
443 -0.09) 0.05 -0.01 36,416 37,379 50,357 -2.58% -27.68%
551 0.124 -0.01 0.0 83,899 84,121 124,327 -0.26% -32.52%
424 -0.04 -0.01 0.00] 56,781 58,703 70,201 -3.27% -19.12%
622 0.17} 0.05 0.02 52,792 56,625 67,530 -6.77% -21.82%
533 -0.18 0.11 -0.02| 76,621 73,370 101,458 4.43% -24.48%
327 -0.33 -0.0 -0.04 56,207 57,676 64,173 -2.55% -12.41%
517 -0.39 -0.02 -0.05 70,497 67,392 96,441 4.61% -26.90%
484 -0.06) -0.03 -0.01 56,566 53,787 56,267 5.17% 0.53%
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332 -0.20) -0.03 -0.02] 63,654 64,237 63,541 -0.91% 0.18%
541 0.12) 0.03 0.01] 73,368 70,573 95,004 3.96% -22.77%
623 0.19 0.00 0.02 29,089 28,856 33,877 0.81% -14.13%
425 0.39) 0.00 0.04 93,276 81,885 99,816 13.91% -6.55%
999 -0.32 0.37] -0.04 32,798 43,775 62,191 -25.08% -47.26%
518 -0.22] 0.03 -0.03 78,927 66,069 104,050 19.46% -24.15%
487 -0.11 0.19 -0.01 43,840 37,981 36,017 15.43% 21.72%
561 -0.01 0.01] 0.00 36,349 33,843 40,141 7.40% -9.45%
531 0.03] 0.02) 0.00) 39,092 38,026 55,616 2.80% -29.71%
31 -0.06 -0.03 -0.01 34,766 38,973 51,932 -10.79% -33.05%
813 0.03} 0.0 0.00) 38,929 38,982 43,597 -0.14% -10.71%
485 0.16] 0.09 0.02) 21,363 28,720 32,265 -25.62% -33.79%
611 0.35] 0.06] 0.03] 33,968 46,095 52,884 -26.319 -35.77%
721 -0.02 0.00 0.00) 20,220 30,093 31,661 -32.819 -36.14%
492 -0.13 -0.01 -0.01 51,525 50,963 56,717 1.10% -9.15%
21 0.38 -0.01f 0.04 188,030 138,651 179,928 35.619% 4.50%
331 -0.32 -0.04 -0.04 82,421 78,283 79,782 5.29% 3.31%
336 -0.28 0.05] -0.04 63,409 72,933 88,738 -13.06% -28.54%
112 0.14 -0.02] 0.01] 38,135 36,858 36,630 3.46% 4.11%|
212 -0.03 -0.02 0.00) 52,929 73,233 86,738 -21.73% -38.98%
339 -0.19 0.00 -0.02] 64,875 54,921 80,988 18.12% -19.90%
323 -0.39 -0.01 -0.05 49,085 43,783 54,932 12.11% -10.64%
712 0.14 0.03 0.02] 20,508 30,468 37,047 -32.69Y -44.64%
511 -0.27] -0.02] -0.03 55,553 49,234 104,300 12.83% -46.74%
512 -0.01 0.04 0.00) 19,209 49,058 80,010 -60.84% -75.99%
315 -0.64 -0.1§ -0.11 37,556 35,626 46,183 5.42% -18.68%
314 -0.45 -0.02 -0.06 33,875 35,285 45,124 -4.00% -24.93%
901 0.04 0.00 0.00 89,317 96,081 108,354 -7.04% -17.57%
326 -0.29 -0.09) -0.04 52,862 58,354 59,938 -9.41% -11.81%
454 -0.10 -0.06 -0.01 43,274 42,087 58,595 2.82% -26.15%
333 -0.23 -0.04 -0.03 68,694 67,202 79,760 2.22% -13.87%
523 -0.02 -0.01 0.00) 141,224, 126,104 222,963 11.99% -36.66%
115 0.06] -0.06 0.01] 42,216 44,349 32,990 -4.81% 27.97%
491 1.28 0.00 0.10) 24,565 28,936 37,560 -15.11% -34.60%
525 0.03] 0.07] 0.00) 126,314 99,556 206,466 26.88% -38.82%
111 -0.06 -0.09 -0.01 33,023 30,631 31,537 7.81% 4.71%
1 0.06] -0.06 0.01] 30,106 80,844 90,704 -62.76% -66.81%
337 -0.46 -0.04 -0.07 43,636 38,217 48,565 14.18% -10.15%
814 0.48 -0.06) 0.04 25,509 23,142 17,641 10.23% 44.60%
313 -0.64 -0.03 -0.11 48,629 53,090 48,825 -8.40% -0.40%
114 -0.26 -0.07 -0.03 23,130 35,525 88,114 -34.899 -73.75%
481 -0.26] 0.03 -0.03 81,094 77,276 83,540 4.94% -2.93%
334 -0.37 0.0 -0.05 66,972 65,220 120,054 2.69% -44.22%
519 0.46 -0.0§ 0.04 51,942 56,615 129,333 -8.259 -59.84%
335 -0.34 0.02) -0.04 66,973 65,566 84,470 2.15% -20.71%
521 -0.19 -0.02 117,270 71,591 114,441 63.81% 2.47%
316 -0.5] 0.00 -0.08 52,978 48,046 47,492 10.27% 11.55%
482 1.12 0.09 61,316 -100.009
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Cluster Mapping of Benchmark Industries Providing
Support and Education for Oil and Gas Regios
Golda Sharpe
This section usea cluster mapping approach and workforce characteristics to compare
the target regionés oil and gas |l i nkages
compares and contrasts the south Texas Haglg Shale play anthe southwestern Arkansas
Haynesville shale play. These two shale plays are then compared to the Tuddaloosahale
area.
Key Points of this section:

1 There is an abundant concentration of support and supply industries available in the
Eagle Ford ath Haynesuville oil shale areas as well as the Tuscaloosa oil shale area.
Although there have been decreases in certain sectors of the economy, the employment
levels remain relatively consistent.

1 Oil and Gas Field Machinery and Equipment (33132) had tteekt percentage of
growth in Tuscaloosa with 584% growth from 2€@011.

1 Scientific and Technical Consulting (54169) showed significant growth in Haynesville
with 547% growth between 2001 and 2011 as compared to 202% growth in Tuscaloosa
and 175% in Edg Ford.

9 Oil and Gas Pipeline Structures (23712) showed significant growth in Eagle Ford with
378% growth between 2001 and 2011 as compared to 256% growth in Haynesuville.
However, there was an 18% decline in the study region.

1 On the whole, Support Activis for Oil and Gas Operations (213112) had positive
growth for the study region (26%) but far less than the comparative regions (141%,
2629%).
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1 There is an abundant supply of fexgar institutions, community colleges, and technical
schools in the target@a. However, there is a need for partnering with institutions to train
and development a stronger workforce in areas supporting oil shale development.

9 Figure6 shows the components of a fully developedhaillgas cluster for the study

region.

Figure 6. Developed Oil & Gas Cluster Map
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Equipment Repair)
8113 (Canmercial &
Industr ial Machinery)
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Specialize d Institutions
Louisiana State University Agricultural and Mechanical College
Sauthwest Mississippi Community College
Rive Parishes Community College

Northshore Technical Community College
Capital Area Technical College- Baton Rouge Campus
Sowela Technical Community College
ITI Technical College

Overall, there are numerous industries present in the target area to support the production
process of the oil shale industry from exploration and development to distribution through

related suport industries. The economic landscape of related businesses and services

31



significantly contributes to the possibility of creating and sustaining the success of the Eagle
Ford, Haynesville, and Tuscaloosa oil shplays The availability of natural resoces and
presence of supporting industries in the area enables goods to be produced and ultimately
exported to other markets for sale. This section summarizes the supporting industries and
educational pipelines available in the Eagle Ford, Haynesvilld, Taiscaloosa oil shalgays
Additionally, the visual representation of the industries through cluster mapping illustrates the
complete picture of related industriggeFigure 7)and their NAICS code and where an industry

lies in the overall productioof oil and gas.

Figure 7. Cluster Map of Developed Benchmark Oil Shale Clusters

Eagle Ford and Haynesville Oil Shale
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23712 (QOil & Gas Pipeline Structures)
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54162 ( Environmental Mapping) 54161 (Management

Field Machinery &

. 8112 ( Precision
Equipment)

Consulting) Consulting)

54138 (Testing
Laboratories)

!

Equipment Repair)
8113 (Cammercial &
Industr ial Machinery)

54169 (Sdentific &
Technical Consulting)
5614 (Business Support

T Sevices)

Northwest Louisiana Technical College

Northwest Louisiana Technical College

Specialize d Institutions

Coastal Bend College

Laredo Community College
Lamson Institute
St. Phillip s College
Texas State Technical College-Marshall
The Universitv of Texas at San Antonio
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The Eagle Ford and Haynesville have several specialized institutions to continue to train
and supply a highly trained workforce into sectassociated with the oil shale industry. Post
secondary educational institutions in the study area consist of various community colleges,
technical schools, and both public and private fgear institutions. Due to the amount of post
secondary educatioonptions, there is a constant workforce supply available to enter other
intermediate sectors needed in the oil shale industry.

Currently, there are approximately 917 jobs in oil and gas field machinery (NAICS
333132) and equipment manufacturing. Them @so several other specialized technology
services present such as surveying (NAICS 541360) and contracting services (NAICS 54162).
Economic ModelingSpecialistdncorporated (EMSI) software analytical tool identified the 2011
employment data having pmximately 5,0000il and gaselated jobs in the Eagle Ford and
Haynesville areas spread among 826 business establishments.

Additionally, the presence of subcontractors (NAICS 54136, 8112, 8113) also plays a
vital role in supporting the oil shale indost Subcontracting careers include surveying and
mapping, precision equipment repair and maintenance, and industrial machinery and equipment
repair. In the Eagle Ford and Haynesville areas there are 182 people employed specializing in
surveying and mappin There are also over 1,800 people employed in 320 establishments whose

services include repair and maintenance of commercial and industrial equipment.
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Table 2. Comparative Oil Shale Region Employment Growth Rates

Local Industry Growth Rate
National
NAICS Industry
Industry Code GR _Eagle Ford | Tuscaloosa| Haynesville
Site Preparation Contracts 23891 -10% -17% 65% 61%
All other specialty trade
contracts 23899 -10% -10% 61% 37%
Oil and Gas Pipeline Structures 23712 40% 378% -18% 256%
Engireering Construction
Services 54133 9% 35% 43% -13%
Oil and Gas Field Machinery an
Equipment 333132 43% -9% 584% 66%
Environmental Consulting 54162 32% 174% 101% 61%
Testing Laboratories 54138 8% 23% 18% 61%
Surveying and Mapping 54136 29% 113% 248% 78%
Precision Equipment and Repai 8112 -8% 10% -3% -22%
Commercial and Industrial
Machinery 8113 15% 68% 54% 55%
Management Consulting 54161 34% 150% 27% 2%
Scientific and Technical
Consulting 54169 284% 175% 202% 547%
Business Support Services 5614 5% 1% -53% 277%
Support Activities for oil and ga:
operations 213112 96% 141% 26% 262%
Qil transportation 4861 15% | Unavailable| Unavailable| Unavailable
Gas Distribution 2212 -8% -15% -33% 57%
Oil Refining 32411 -5% -22% 10% -91%
Gas Transportation 4862 -14% -16% 141% 239%

In the study region several industries had htgh-yeargrowth ratesOil and Gas Field

Machinery and Equipmer(831132)experienced a 584% growth rate from020o 2011(see

Table 2). There are also about three hundred employedBirteen firms in thestudy region

Environmental (101%) andscientific and Technical Consulting202%) both experienced

positive growth anadonsistof 1,151 employeesSubcontractorgre an important component of
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the oil shale industry, and within thisdustry surveying and mapping had the greatest amount of
growth at 28%. These industries are doing well so might not need extra targeting.

In the TuscaloosaMarine shale region business services sector employs 3,814
individuals with some parts of thisector experiencing growth. However, business support
services in general (5614) shrank 53%, while nationally the sector grew 5% and Haynesville
experienced 277% growth in business support sen@ifgeld and engineering services sector
employs approxirmately 16,000 individuals across 867 established firms. Continuing down the
industry pipeline, the only sector that experienced negative growth was gas distriblitien
regionbés drop in this sectSopportactvitiesdooileandigasr t h an
operations and gas transportation received the highest rates of growth, 26% and 141%
respectively.Comparing the regionébés sectori al gr owt h
areas will be further supplemented by comparing earningjk@eation Quotient (LQS)

According to Mayer (2005), skilled workers in clusters are expected to earn at least 10%
more than the national average, however, none of the sectors in the study region paid more than
10% of the national averagsee Table3). This was similar to the comparative regions where
only the Oil Transportation workers (4861) in Eagle Ford and Specialty Trade Contractors
(23899)in Haynesville methis criterion These three regions appear to have low cost wages for
the time being, buthis is likely to change as dendhfor these workers increases. The wages in
the study region were generally higher than Eagle Ford or Haynesville so this could mean the

TMS region needs to attract workers from outside the area with higher wages.
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Table 3. Comparative Oil Shale Region Sectorial Earnings

2012 Local Earnings as Percentage
National Earnings

NAICS Eagle

Industry Code Ford Tuscaloosa | Haynesville
Site Preparation Contracts 23891 81% 100.6% 98.1%
All other specialty trade contracts 23899 87.80% 101.0% 118.4%
Oil and Gas Pipeline Structures 23712 88.40% 97.6% 72.3%
Engineering Construction Services 54133 74.50% 103.8% 75.7%
Oil and Gas Field Machinery and

Equipment 333132 74.40% 81.3% 54.5%
Environmental Consulting 54162 101% 97.1% 835%
Testing Laboratories 54138 75% 77.7% 88.4%
Surveying and Mapping 54136 70.70% 97.5% 57.2%
Precision Equipment and Repair 8112 78% 83.7% 86.3%
Commercial and Industrial Machinery 8113 94.30% 104.1% 88.8%
Management Consulting 54161 78.60% 52.9% 64.4%
Scientific and Technical Consulting 54169 92.70% 97.5% 68.4%
Business Support Services 5614 81.40% 71.1% 54.9%
Support Activities for oil and gas

operations 213112 84.50% 96.7% 88.4%
Qil transportation 4861 128.60% 85.6% 78.7%
Gas Distribution 2212 75% 59.5% 82.8%
Oil Refining 32411 57% 89.5% 62.7%
Gas Transportation 4862 103.60% 63.0% 69.8%

Location Quotient (LQsare measures of industry concentration and it is expected that
these measures would be large (above 1.25) in developed clusterseh@ven the more
developed Eagle Ford and Haynesville oil shale region, the LQs were low for most sectors.
Only Gas Transportation (4862) am@il and Gas Pipeline Structurg23712) were highly
concentrated in all threeegions (see Tablé). Each regpn had most LQs below expectations.

For the study region, Support Activities for Oil and Gas Operations (213Ra&hess Support
Services(5614), andOil and Gas Field Machinery and Equipment (33318&2je less than the

comparative regions. These aeetors that should be targeted.
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Table 4. Comparative Oil Shale Region Sectorial LQs

Location Quotient
NAICS Eagle

Industry Code Ford Tuscaloosa| Haynesville
Site Preparation Contracts 23891 0.62 1.48 2.77
All other specialty trade contracts 2389 1.1 2.96 1.68
Oil and Gas Pipeline Structures 23712 1.5 13.96 11.83
Engineering Construction Services 54133 1.04 1.66 0.29
Oil and Gas Field Machinery and

Equipment 333132 1.34 1.09 1.82
Environmental Consulting 54162 0.75 2.61 0.64
Testing Laboratoes 54138 0.63 1.21 0.91
Surveying and Mapping 54136 0.86 2.43 2.09
Precision Equipment and Repair 8112 1.05 1.08 0.61
Commercial and Industrial

Machinery 8113 0.88 2.50 2.07
Management Consulting 54161 0.78 0.44 0.26
Scientific and Technical Consinlg 54169 0.33 0.65 0.83
Business Support Services 5614 1.86 0.58 151
Support Activities for oil and gas

operations 213112 3.1 1.04 13.95
Qil transportation 4861 0.25 2.87 | Unavailable
Gas Distribution 2212 0.19 0.63 3.17
Oil Refining 32411 0.74 7.97 0.4
Gas Transportation 4862 4.14 3.04 11.47

Geographically, support service industries are fairly widespread across the region.
However, Louisiana has a concentration of oil and gas extraction (NAICS 211), and Natchez has
a concentration of pipelin&AICS 486) (FigureB). There is a gap in the middle of the region in
Wilkinson and Franklin counties. The research did not clarify why the gap exists, but it could be

due to the presence of the Homochitto National Forest.
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Figure 8. Density of Oil/Gas Extraction and PipelinecCompanies
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Gap Analysis
Wuyang Wang

This section uses input/output iedustry purchasing relationships and cluster maps

developed in the previous sectitm identify supplydemand linkages and gaps footh the

Tuscaloosa Marine Shale and polymer/chemicals cluster in the study region.

Key Points of this section:

T
T

The cluster gap analysis shoimdustry expansionpportunities on exports.

Using the input/output supply chain analysmsjustiesthat provide support services for
oil and gas operations (302@nkatthe topof the suppt chain forTuscaloosa Marine
Shaleregionwith its production outpuamouns of $74.8 million in southwest
Mississippi (2008) and $1 billion in Louisiana (2010).

Refined petroleum products (31li&dustryis the topsupplierindustry for
polymer/chemicalsluster to expand, withroduction outputs in themount of $22
million in southwest Mississippi (2008) and $46 billion in Louisiana (2010).
Industries, whicloffer equipment, tool accessoriggvice manufacturing, adhesives
manufacturingand graphite mnufacturing industrieshould be considered for attraction
to the region

Iron, steel and ferroalloy producdtsdustry(3170) is the togupplierindustry for
Tuscaloosa Marine Shale to attract, watbhduction outputsf $520 thousand (SWMS,
2008).

Carbonand graphite productadustry(3274)is the topsupplierindustry for

polymer/chemical cluster to attract, wighoduction outputsf $1.9 million (LA, 2010)
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Industrial cluster development has been a widely used strategy to genenabeniec
growth aml development. A clustersia geographically proximate group of interconnected
companies and associated institutions in a particular field, linked by commonalities and
complementarities (Porter, 1998, p.199). Regional clusterscamgrised ofbuyersupplier
relationships, commomarketfactors (including infrastructure, knowledge resources and labor),
and common goods marketsu@er, 2007, p. 156). Clusters produce higher synergies through
their geographic proximity and their interdependence (Rosenfe@¥)1R is easier to identify
opportunities for convergence, encourage innovation, and build collaborative effects in a cluster.
The functions of clusters show the concentrations of interconnected companies in a specific
region. This is also called busises 6 aggl omer ati ond ( Weber, 1929) .
both horizontally and vertically, result in significant competitive advantagels asogisticsand
promotion of international trade (laedc he, Ci ochi nt, & Asandei, 201

An industry cluster nobnly refers to companies within a single indusityalsoconsists
of a central industry workga s t h e alahglwithmarey otber support and supply industries
Examples of support industriesclude transportation suppliers, financial institugorand
professional service providers. Examples of supplystrégs include raw material suppliers and
equipment suppliers.

In the ideal circumstance, the companies of the central indostgttheir purchaisg
demandsrbm the complete regional supply chamthin the cluster thakeeps thecapital flow
within the regionln reality, howeverit is not practical to make every dollar stay in the region.
Some of the services and materials have tonperted from other regions.

On one hand, the support and supply industries may not be capable of filling all the
demands of a region due tack of local natural resources, company scale, and volume of

41



production. On the other hand, some of the demaralg mot be satisfied within the region
because the cost of import is lower than the cost of purchasing locally. Therefore, the overall
purpose is not to prevent any impoosing brought into the regidinom the external suppliers
but to reduce the dependgnon imports and the leakage of wealth.gap analysican be
conductedor regional clusterto determine where additional industries need to be added

This sectioraims to identify the missing cluster components from the Tuscaloosa Marine
Shale studyagion Economic developers can target the missing sectors in ordemiplete the
supply chain and strengthen thigpportindustries in the region. In this section, the gap analysis
for polymers/chemicals and Tuscaloosa Marine Shdlebe evaluated inwo steps

Stepl: Use input/output tables to determine what sector associations and linkages would

make up a complete cluster

Step2: Compare to cluster map of developed clusters populated with EMSI employment

data
Stepl: Use Input / Output Tables tddntify Missing Sectors for Complete Cluster

Input/output tables capture the intedustry purchasing relationshigsd commodity
flows from producers to final users. In tlitep IMPLAN industry balance sheets were used to
identify overall supplydemandgaps and disconneciisr a complete clustdn the study region.
IMPLAN Sector20, oil and natural gasxtractionsare used as the output commodity for oil and
gas clustegap analysissMPLAN Sector126, other basic organic chemical manufacturiwgs

used as the output commodity for polymers/chemicals clgsiemanalysis
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Oil and Gas Cluster
Southwest Mississippi

Based on th&MPLAN industry balance sheé¢he supplier chairfor oil and natural gas
industries had high regional input satisfactiaith regional purchase coefficient (RPC) more
than 90 percent (see Tallle The supplier chain consisted of companies particuladyrin
transportation services, pipeline transportation services, monetary authdegesitory credit
services, and sadty servicesThis indicates that there is adequate supply of these industries
within the study region

Table 5. Percent of Input Requirements for Oil and Natural Gas with High Regional Input
Satisfactioni Southwest Mississippi

Commodity o
Description Gross Inputs RPC
Code P P
3332 Air transportation senices $59,193.73| 92.84%
3337 Pipeline transportation senices $43,693.17| 90.53%

Monetary authorities and depository

3354 o - ) $29,186.26| 95.42%
credit intermediation senices
3387 Investigation and security senices $3,125.79| 92.16%
Unit: U.S. Dollar

Rankel by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2008).

Therewere forty-severkinds of commodities and services mostly imported from external
regions. The level of input requirements for these services and conesodére satisfied less
than five percentwithin the region ¢eeTable 6). Most of themconcentraté on equipment,
machinery, and devices supply sooreretail services; and other business and operation support
servicesThese are suppliers to the oil aresgndustry that are mostly coming from outside the

region and therefore could be target industries for attraction or development into the region.
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Table 6. Percent of Input Requirements for Oil and Natural Gas with Low Regional Input
Satisfactioni Southwest Mississippi

Commodity "

Code Description Gross Inputs RPC

3032 Natural gas, and distribution senices $2,769,762.75 0.01%
3113 Printed materials $1,463,684.80 0.59%
3115 Refined petroleum products $1,336,519.12 0.02%
3141 All other chemical products and preparations $779,031.75 0.68%
3149 Other plastics products $745,504.50 0.01%
3160 Cement $627,656.34 0.28%
3170 Iron and steel and ferroalloy products $519,901.51 0.00%
3185 Handtools $436,582.83 0.13%
3193 Hardware $398,392.05 0.01%
3197 Coated, engraved, heat treated products $331,691.50 0.00%
3200 Balls and roller bearings $306,089.82 0.16%
3202 Other fabricated metals $302,231.70 0.00%
3206 Mining and oil and gas field machinery $294,732.09 0.09%
3213 Other commercial and senice industry machinery $252,870.47 4.38%
3216 Air conditioning, refrigeration, and warm air heating equipment $247,499.15 0.01%
3220 Cutting tools and machine tool accessories $229,070.38 0.00%
3226 Pumps and pumping equipment $186,381.34 0.50%
3229 Power-driven handtools $179,698.29 0.01%
3273 Wiring devices $123,435.39 0.46%
3315 Gaskets, packing and sealing devices $105,749.28 0.77%
3320 Retail Senices - Motor vehicle and parts OR BEA ALL RETAIL $100,000.97 0.22%
3321 Retail Senices - Furniture and home furnishings $94,666.94 0.18%
3322 Retail Senices - Electronics and appliances $87,358.37 2.25%
3323 Retail Senices - Building material and garden supply $86,885.55 2.04%
3325 Retail Senvices - Health and personal care $80,185.85 0.05%
3328 Retail Senvices - Sporting goods, hobby, book and music $66,026.71 0.15%
3329 Retail Senices - General merchandise $64,741.66 0.02%
3336 Transit and ground passenger transportation senices $45,170.07 0.06%
3351 Telecommunications $34,703.07 0.06%
3352 Data processing- hosting- ISP- web search portals $31,863.86 0.10%
3360 Real estate buying and selling, leasing, managing, and related senices $20,984.69 4.31%
3368 Accounting, tax preparation, bookkeeping, and payroll senices $15,104.00 0.00%
3370 Specialized design senices $14,071.17 0.00%
3374 Management, scientific, and technical consulting senices $10,399.47 0.00%
3376 Scientific research and development senices $7,857.33 1.52%
3377 Adwertising and related senices $7,296.45 0.20%
3380 All other miscellaneous professional, scientific, and technical senices $7,293.24 0.06%
3384 Office administrative senices $4,031.31 4.65%
3385 Facilities support senices $3,504.12 0.03%
3386 Business support senices $3,149.19 0.61%
3390 Waste management and remediation senices $2,301.50 0.00%
3392 Educati.on from private junior colleges, colleges, universities, and $1.982.63 0.02%

professional schools

3403 Spectator sports $1,866.99 0.00%
3411 Hotels and motel senices, including casino hotels $644.60 0.06%
3414 Automotive repair and maintenance senices, except car washes $465.34 0.12%
3421 Dry-cleaning and laundry senices $149.02 0.12%
3433 Used and secondhand goods $122.99 2.15%

Unit: U.S. Dollar
Ranked by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2008).
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Rank-Score Analysis

The four variables included in the ras&ore analysis are: Gross Inputs (Total Regional

Demand); RC (% of Total Demand Satisfied from Outside the Region); Commodity Exports;

and Commodity Exports as Percentagef Total Commodity Production. The variables are

ranked

on t he

scal e

of

t he

0 hdetgrimieerwhithlidestryp et t e r

sectors are strongest in the regidmmr example, gross inputs for oil and natural gas is the

highest, hence it receivescoreof 6 1 6. The commodity exports amo.l
the second largest among the tem thusit receives ascoreof ¢ 2 Bhe score of all four
variables are added to get a total score to.r&hk total score is ranked @&scending order. The
commodity/serviceget he | owest t oasshbwngialle7.e r anks 010
Table 7: Rank-score Analysis
Gross Inputs RP_I% t(;/lo el (é())(r:g:t(;d:;/ (eRxa;cL(n Total
Commodity Description (Tc_)tal Demand |Commodity| % of Total | variables) Rank Rank
Code Regional ) . ) [sum of | Order
Demand) Satisfied in [ Exports |Commodity| [sum of C.D,G]
the Region) Production| E,F] ”
3029 Support senvces for oil and gas 3 1 3 7 10 14 1
operations
3020 Oil and natural gas 1 8 2 5 7 16 2
3031 Electricity, and distribution senices 4 6 1 6 7 17 3
3106 Paperboard from pulp 7 2 8 2 10 19 4
3107 Paperboard containers 8 5 4 4 8 21 5
3108 Coated and Iam.lnatt.ed paper, packaging 9 3 9 3 12 24 6
paper and plastics film
3039 Maintained and repaired nonresidential 6 4 6 15 25 7
structures
3113 Printed materials 10 9 7 1 8 27 8
3032 Natural gas, and distribution senices 5 10 5 8 13 28 9
3021 Coal 2 7 10 10 20 29 10

For thetop tensuppliers providinghe most inpuinto the region(See TableB), these
suppliers are located outside of the regidhere is thereforea relative low trend of regional

inputs satisfaction for most of the services and products in the top teredibe satisfied most
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of the inpus requirements of support services for oil and gas operations and paperboard from

pulp.

Table 8. Top Input Requirements and Percent of Inputs Satisfied within the Region and

Rank Scorei Southwest Mississippi

Commodity
: . Exports as
t .. mmodit Rank
Commodity Description Gross Inputs RPC Commodity % of Total an
Code Exports . Order
Commodity
Production
3020 |Oil and natural gas $15,596,134.19| 7.25%| $155,342,211.09]  89.99%| 2
3021 |Coal $11,109,796.52| 15.41% $0.00 0.00%| 10
3029  |Support senvices for oil and gas $7,581,288.34| 74.97%| $74,840,510.67|  64.71%| 1
Operatlons
3031 Electricity, and distribution senices $5,370,501.52| 22.37%| $409,831,680.23 76.61% 3
3032 |Natural gas, and distribution $2,760,762.75| 0.01%| $33,678,168.17|  48.91%| 9
semnmces
3039  |Maintained and repaired $2,551,154.85| 36.26%| $16,031,739.50|  24.75%| 7
nonresidential structures
3106 |Paperboard from pulp $2,128,536.94] 70.92%|  $3,686,032.75| _ 99.45%| 4
3107 Paperboard containers $1,842,048.29| 27.89% $38,236,056.71 98.71% 5
3108  |Coated and laminated paper, $1,506,441.24| 49.12% $323,492.07|  98.82%| 6
packaging paper and plastics film
3113 |Printed materials $1,463,684.80] 0.59%|  $5,260,993.02] _ 99.55%| 8
Unit: U.S Dollar

Ranked by the amount of gross inputs

Sour ce:

Oil/natural gas natural gasdistribution services, and printed materials are the three
commodities with the lowestVel of regional inputsatisfactionMany reasonsnay explain the
gap between production and consumption of these commodiies.of the reasons mae
because the regional extraction companies expariéoatural gasto trading companies in

external regios. Then the trading companies restiiéd enduserproductsbackto the region.

Data ar e

from the

Mi

nnesot a

| MPLAN Group

nc.

Further research may need to be conducted to identify the extent of this supplier chain

relationship.

In addition, there is a big regional inprgquirementgap for electricityand electrical

distribution servicegndicating that most of the electrical requirements for the region have to be
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purchased from other regianko address thigap, local economic developers could work with
electriccompanies tdetter utilizesupply andistribution efficiencywithin the region

Support services for égas operationgil/natural gas, and electakdistribution services
are the top three ranked commodities. These three industries are all@igued industries
About ninety percentof regionaly produced oil and naturglaswas exported tootherregions
indicating that it is the leadingexportindustryin the study regionlt must be noted thahe
electricity andelectricaldistribution such as Entergy Mississipjs, not alocally basedndustry
and, therefore, I t . Theshigld éxport rate mdyetesause df the geneeak p o r t
operations of headquarter. Therefore, support services fgawibperations anail/natural gas
industries have potential to be the calade industries for the region to develop for oil and gas
cluster. Further market analysis may be needed to determine the feasibility of industry expansion
and recruitment.
Oil and Gas Cluster

Louisiana

Data from IMPLAN was not availdé for the Louisiana portion of the study region so
IMPLAN for the entire state of Louisiana was used for this secBased on the industry
balance shedbr oil and natural gag Louisiana, most support servisectors-retail services,
catering servies, machinemgquipment rental and maintenance services, and support activities
for transportationhad high regional input satisfaction, with regional purchase coefficient (RPC)
greater thar®0 percent $ee Tabl®). This indicaiesthat these service secs are selsufficient

in meeting the demand for goods and services withisttite of Louisiana.
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Table 9. Percent of Input Requirementsof Oil and Natural Gas with High Regional Input
Satisfactioni Louisiana

Commaodity
Code Description Gross Inputs RPC
3029 Support senices for oil and gas operations $389,747,558.59 96.48%
3039 Maintained and repaired nonresidential structures $351,486,541.75 99.75%
3365 Commer.cial and. industrial machinery and equipment rental $40,064,064.03 98.82%
and leasing senices
3367 Legal senices $26,148,096.08 90.56%
3121 Industrial gas $20,902,223.59 90.89%
3118 Petroleum lubricating oils and greases $9,019,554.14 93.68%
3320 Retail Senices - Motor vehicle and parts OR BEA ALL $1,935,628.53 98.63%
RETAIL
3390 Waste management and remediation senices $1,215,733.41 99.68%
3323 Retail Senices - Building material and garden supply $1,095,214.25 99.72%
3329 Retail Senices - General merchandise $1,079,816.10 98.88%
3325 Retail Senvices - Health and personal care $579,585.19 99.30%
3326 Retail Senices - Gasoline stations $494,576.60 98.70%
3330 Retail Senices - Miscellaneous $452,752.38 98.15%
3334 Water transportation senices $428,952.28 91.90%
3321 Retail Senices - Furniture and home furnishings $239,369.35 95.71%
3389 Other support senices $228,854.49 97.60%
3413 Restaurant, bar, and drinking place senices $193,870.63 97.39%
3338 chpig and sightseeing.transportation senices and support $156,964.45 98.63%
activities for transportation
3417 Commgrcial and industrial machinery and equipment repairs $57,233.57 98.78%
and maintenance
3421 Dry-cleaning and laundry senices $33,187.90 98.41%
3403 Spectator sports $8,766.97 90.50%

Unit: U.S. Dollar
Ranked by the amount gfoss inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2010).

In Table 10, some kinds of tools and hardware and related accessories, equipment and
machineries, plastics products, and motor vehicle parts were imported from external fidggons.
level of input requirements for these services and products were satisfied less than five percent

within the region ¢ee Tablel0).
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Table 10. Percent of Input Requirements for Twenty Extractions of Oil and Natural Gas
with Low Regional Input Satisfactioni Louisiana

Commodity _

Code Description Gross Inputs RPC

3283 Motor vehicle parts $30,502,355.58( 0.98%
3149 Other plastics products $20,685,483.93| 4.59%
3436 Noncomparable foreign imports $13,166,692.73| 0.00%
3200 Balls and roller bearings $10,465,924.26( 0.23%
3230 Other general purpose machinery $8,773,479.46| 0.29%
3216 Air gonditioning, refrigeration, and warm air heating $5.601,753.23| 4.97%

equipment

3228 Material handling equipment $5,223,414.90| 3.84%
3196 Turned products and screws, nuts, and bolts $1,924,415.83| 2.06%
3225 Other engine equipment $1,173,178.20( 1.98%
3229 Power-driven handtools $521,863.82| 1.72%
3150 Tires $370,228.86| 3.35%
3220 Cutting tools and machine tool accessories $309,044.33( 0.29%
3273 Wiring devices $211,102.87| 0.98%
3185 Handtools $199,360.58| 0.91%
3267 Motor and generators $105,511.18( 2.80%
3411 Hotels and motel senices, including casino hotels $104,175.22| 2.51%
3260 Lighting fixtures $69,370.92| 1.64%
3193 Hardware $55,198.07| 1.10%
3252 Totalizing fluid meters and counting devices $14,789.12| 1.85%

Unit: U.S. Dollar
Ranked by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2010).

For the top ten commodities/services with the most input requiremente/eoity
extractiors of oil and natural gas of losiana §ee Tablell), there isa high trend of regional

input satisfaction for most of the services and products in theetop
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Table 11. Top Input Requirements for Twenty Extractions of oil and natural gas and
Percent of Inputs Satisfied within the Rgion and Rank Score’ Louisiana

Commaodity
: Exports as %
Commodit . . Rank
org;ndoe i Description Gross Inputs RPC Commodity Exports of Total Ora(?er
Commodity
Production
3366 :‘n‘:zzg’iglgfa”sc:gga”c'a' $553,752,807.62| 55.69%|  $871,602,763.49 39.29%| 3
3029 f::rg‘;’i’é::mces for oil and gas $380,747,558.50| 96.48%| $1,063,996,982.57 16.60%| 2
3039  |Maintained and repaired $351,486,541.75| 99.75%| $1,378,717,918.09 31.53%| 1
nonresidential structures
3381 gﬂnigiﬁiesrzzm of companies and $145,351,699.83| 60.94%|  $650,086,264.09 17.87%| 5
3020 |Oil and natural gas $144,564.204.24| 13.72%)|  $797,604,328.31 10.26%| 7
3371 SC:::SL“S computer programming $82,421,150.21| 75.86% $21,570,027.82 2.30%| 9
3120 |Petrochemicals $60,044,534.30] 76.97%)| $5,351,985,083.62 37.12%| 3
3031 i‘?\;tcr;c;ty’ and distribution $51,035,863.49| 69.83%|  $39,238,576.88 1.00%| 10
3369 rAerl‘;:'gde?:rr\?'c’ei”g'”ee””g' and $44,607,116.85| 84.05%|  $599,001,983.58 13.96%| 6
3108 :)/Ii'r‘]’qe;nznd fittings other than $41,724,662.78|  6.69%|  $299,169,102.25 88.61%| 8

Unit: U.S. Dollar

Ranked by the amount of gross inputs
Source: Data are from the Minnesota | MPLAN Group | nc.
* Have the same score in the scorecard

The region satisfied most of the inpiquirements of support services for oil and gas
operations, maintained and repaired nonresidential structures, custom computer programming
services, petrochemicals, and architectural, engineering, and related servecegyhThegional
input satisfactio of petrochenwal products, with RPC of 76.97 perceshows that oil and
natural gas extraction industry had good industry linkages with regional chemical manufacturing
companies in Louisiana. The same as southwest $8ipgi, d and natural gas Isaalow level
of regional inputsatisfaction in Louisiana. Relative researchksuldbe conducted to explore
the reasons.

Maintained and repaired nonresidential structures, support services for oil and gas

operations, nonfinancial intangible assets leasargiees, and petrochemicals are the top three
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ranked commodities/services (nonfinancial intangible assets leasing services and petrochemicals
have the same rank score). Among these four kinds of commodity/service, industries that provide
support servicesof oil and gas operations and maintained and repaired nonresidential structures
are cpable of supplying more than 95 percehthe regional demand and exporting more than
one billion dollars commodity/service to external regions. The industry that peovid
nonfinancial intangible assets leasing services has the highest rate of commodity export of 39.29
percent In addition, the industry that produces petrochemicals had the largest amount of export
in the study regionexportingmore than $5 billion in 201 And this industry has potential to
increase its input supply for Tuscaloosa Marine Shale with RPC of 76.97 percent. Therefore,
these four kinds of industries have potential to be the candidate industries for the region to
develop Tuscaloosa Marine Shaiéo anoil and gas cluster. Again, further market analysis may
be needed to determine the feasibility of industry expansion.

Based on theput/outputtables of southwest Mississippi and Louisiana, the industry that
provides support services for oil agds operation63029)is the common candidate industry for
both statesnd had the largest export amow$#4.8 million in southwest Mississippi (2008) and
$1 billion in Louisiana (2010). Industry that provides iretee| and ferroalloy products (3170)
is the top one industry for Tuscaloosa Marine Shale to attract, with inputs requirement of $520
thousand (SWMS, 2008For the other candidate industries, appropriate economic development
measures can be conducted basing on the situation obtehStil, further researckhould be

conducted to determine the feasibility of indysikpansion and recruitment.
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Polymers/Chemicals Cluster
Southwest Mississippi

According to the input/output balance sheet of one hundred twenty six other basic
organic chental manufacturing, input requirements of machinery and equipment maintenance
and repairs services, utility services, some kinds of retail services, products and services of state
and local government enterprises, and services of general and consumeregtaldsad high
regional input satisfaction rate, with RPC more than 90 perseatTabld 2).

Table 12. Percent of Input Requirements for 126 Other Basic Organic Chemical
Manufacturing with High Regional Input Satisfaction 1 Southwest Mississipp

Commodity
Code

3417

Description Gross Inputs RPC

Commercial and industrial machinery and equipment
repairs and maintenance

3033 Water, sewage treatment, and other utility senices $112,694.81| 96.53%
3329 Retail Senices - General merchandise $55,935.73| 92.84%
3432 Produch & senvces of Stf';\te &.Ijocal Gout $48,748.19| 93.16%
enterprises (except electric utilities)
3323 Retail Senices - Building material and garden supply $41,288.31| 90.53%
3326 Retail Senices - Gasoline stations $27,579.86] 95.42%
3363 General and cons.umer goods rental senices except $8,850.86| 90.34%
video tapes and discs
Unit: U.S. Dollar

Ranked by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2008).

$192,793.59| 92.16%

There are sevengight kinds of commodities and servioggh a high level of import
from suppliersfrom external regions (se€able 13). Most of them concentrate on equipment,

machinery, devices, plastics products, and some kinds of organic and inorganic chemicals.
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Table 13. Percent of Input Requirements for 126 Other Basic Organic Chemical
Manufacturing with Low Regional Input Satisfaction i Southwest

Mississippi
Commaodity o

Code Description Gross Inputs RPC

3120 Petrochemicals $17,598,716.74| 0.01%
3115 Refined petroleum products $8,988,142.97| 0.59%
3126 Other basic organic chemicals $7,212,903.50| 0.09%
3125 All other basic inorganic chemicals $626,894.00| 0.10%
3121 Industrial gas $614,938.02| 0.01%
3123 Alkalies and chlorine $610,356.51| 0.20%
3130 Fertilizer $571,007.25| 0.36%
3144 Plastics pipes and pipe fittings $536,322.30] 3.15%
3141 All other chemical products and preparations $349,332.72|  0.22%
3207 Other industrial machinery $346,177.04| 0.81%
3127 Plastics materials and resins $343,717.22| 0.01%
3119 All other petroleum and coal products $260,559.50| 0.00%
3243 Semiconductor and related devices $254,292.55| 0.00%
3315 Gaskets, packing and sealing devices $244,222.60| 0.05%
3246 Printed circuit assemblies (electronic assemblies) $228,656.78| 0.00%
3149 Other plastics products $208,588.38| 0.28%
3252 Totalizing fluid meters and counting devices $164,431.07| 0.06%
3198 Valves and fittings other than plumbing $162,815.15| 0.02%
3214 Air purification and ventilation equipment $151,708.38| 0.00%
3197 Coated, engraved, heat treated products $144,689.47| 0.00%
3107 Paperboard containers $128,925.04| 2.25%
3195 Machined products $118,401.09] 0.13%
3433 Used and secondhand goods $112,111.71| 0.50%
3137 Adhesives $111,578.77| 0.00%
3001 Oilseeds $103,082.10| 1.45%
3332 Air transportation senices $102,741.85| 4.31%
3138 Soaps and cleaning compounds $96,613.88| 0.13%
3122 Synthetic dyes and pigments $87,151.13| 0.05%
3142 Plastics packaging materials and unlaminated films and sheets $82,391.83| 1.18%
3148 Plastics bottles $79,168.83| 0.00%
3283 Motor vehicle parts $64,231.31| 0.68%
3006 Greenhouse, nursery, and floriculture products $58,872.80| 0.47%
3411 Hotels and motel senices, including casino hotels $51,865.28] 0.03%
3274 Carbon and graphite products $49,681.31| 0.00%
3024 Gold, silver, and other metal ore $48,608.07| 0.18%
3157 Other pressed and blown glass and glassware $45,728.21|  0.00%
3244 Electronic capacitors, resistors, coils, transformers, and other inductors $45,669.97| 0.01%
3021 Coal $38,884.03| 0.00%
3136 Paints and coatings $38,597.33]  0.00%
3269 Relay and industrial controls $38,394.12( 0.12%
3170 Iron and steel and ferroalloy products $27,818.60| 0.00%
3242 Bare printed circuit boards $27,769.82|  0.00%
3251 Industrial process variable instruments $25,886.89| 0.01%
3106 Paperboard from pulp $25,070.21| 0.18%
3189 Metal tanks (heaw gauge) $19,184.51| 0.06%
3196 Turned products and screws, nuts, and bolts $18,437.09| 0.02%
3143 Unlaminated plastics profile shapes $17,156.84| 0.01%
3247 Other electronic components $15,770.47] 0.00%
3129 Artificial and synthetic fibers and filaments $14,234.33|  0.00%
3202 Other fabricated metals $12,573.45| 0.46%
3188 Power boilers and heat exchangers $12,256.97| 0.00%
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(Table continues)

3220 Cutting tools and machine tool accessories $11,932.07] 0.00%
3027 Other nonmetallic minerals $11,522.39] 0.00%
3118 Petroleum lubricating oils and greases $7,066.50] 0.16%
3108 Coated and laminated paper, packaging paper and plastics film $6,441.58| 0.06%
3216 Air conditioning, refrigeration, and warm air heating equipment $5,731.26] 0.01%
3113 Printed materials $4,393.50[ 0.12%
3105 Paper from pulp $3,505.88] 4.19%
3128 Synthetic rubber $3,274.73] 0.01%
3146 Polystyrene foam products $2,256.17| 0.01%
3165 Abrasive products $2,030.29] 0.00%
3185 Handtools $1,593.43| 0.06%
3023 Copper, nickel, lead, and zinc $1,495.07| 0.00%
3110 Paper and paperboard stationary products $1,392.83| 0.00%
3353 Other information senices $1,153.38] 4.65%
3228 Material handling equipment $1,113.21| 0.77%
3150 Tires $1,034.90[ 0.00%
3313 Office supplies (except paper) $959.85| 0.00%
3109 All other paper bag and coated and treated paper $824.62| 0.08%
3227 Air and gas compressors $757.15| 0.01%
3124 Carbon black $621.18| 0.00%
3230 Other general purpose machinery $606.95| 0.01%
3266 Power, distribution, and specialty transformers $547.19| 0.02%
3402 Performing arts $457.38] 4.95%
3259 Electric lamp bulbs and parts $390.67| 0.00%
3099 Wood windows and doors and millwork $376.27| 3.12%
3213 Other commercial and senice industry machinery $341.08| 0.12%
3171 Steel products from purchased steel $145.99| 0.02%

Unit: U.S. Dollar
Ranked by the amount of gross input
Source: Data are from the Minnesota IMPLAN Group Inc. (2008).

For the top ten commodities/services with the most input requirerfitenisthe regions
126 other bag organic chemicals manufactur¢see Tablel4), the region satisfied most of the
industry demands on electricity and distribution services and wholesale trade distribution

services, with RPC more than 60 percent.
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Table 14. Top Input Requirements for 126 Other Basic Organic Chemical Manufacturing
and Percent of Inputs Satisfied within the Region and Rank Scorie Southwest Mississippi

Commodity
. . Exports as %
Commodity Description Gross Inputs RPC Commodity of Total Rank
Code Exports . Order
Commodity
Production
3120 Petrochemicals $17,598,716.74 0.01% $699,628.46 99.75% 7
3115 Refined petroleum products $8,988,142.97 0.59%| $22,843,210.14 92.47% 4*
3126 Other basic organic chemicals $7,212,903.50 0.09%|  $53,300,457.29 99.93% 1
3319 Wholesale trade distribution senices $2,209,955.93| 62.12%|  $44,813,026.60 14.36% 4*
3032 Natural gas, and distribution senices $1,893,260.60)] 39.80%| $33,678,168.17 48.91% 6
3020 Oil and natural gas $1,513,654.59| 15.41%)| $155,342,211.09 89.99% 3
33g1  |\ianagement of companies and $1,355,262.76| 22.37%|  $5,282,903.47 14.78%| 8
enterprises
3376  |>clentific research and development $839,700.16|  8.16% $141,025.44 502%| 10
senices
3031 Electricity, and distribution senices $786,368.91| 70.92%| $409,831,680.23 76.61% 2
3125 All other basic inorganic chemicals $626,894.00 0.10% $4,010,145.14 99.51% 9

Unit: U.S. Dollar

Ranked by the amount of gross input

Source: Data are from the Minnesota IMPLAN Group (n€ 0 0 8 ) ;
* Have the same score in the scorecard

aut hor so

The table shows that the chemical manufacturing industry at southwest Mississippi needs
more local supplies of petrochemicals and refined petroleum products, other basic organic and
inorganic chemicals, scientific research and development services, oil and natural gas, and
scientific research and development services. For the input gap of scientific research and
services, there are a lot of good academic institutions and industigradsms in and around the
region that can help with the polymer and chemical technologies and products research and
development. Local economic development organizations can help the companies get linked with
these academic institutions and industry oasgions to satisfy their needo enhance
technologicabhdvance locally.

Among the top ten commodities/services withe highest industry demasdby
chemical/polymer industry, other basic organic chemicals, electricity and distribution services,

and oil aad natural gas ranked at the first three positions. -intkrstry networking can be
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conducted tenhancenter-industry connections to increate regional commodity supply rate.
The industry of oil and natural gas had the second largest amount of caynesqabrt with
more than $155 million exports. It has a very high potential of bringing money into the region. It
provides more evidence that Tuscaloosa Marine Stedethe potential to becomepeomising
cluster The same as mentioned before, electri@nd distribution services is not a good
candidate industry because of the headquarter interference. Therefore, other basic organic
chemicals industry and oil and natural gas industry should be the candidate industites for
region to develop. Again, fther market analysis may be needed to determine the feasibility of
industryrecruitment and expansion.
Polymers/Chemicals Cluster
Louisiana

According to the input/output balance sheet of one hundred twenty six other basic
organic chemical manufacturingn Louisiana, most input requirements of utility and
environment management services, retail services, transportation services, and equipment
maintenance and leasing services had high regional input satisfaction rate, with RPC more than

90 percentgee Tale 15).
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Table 15. Percent of Input Requirements for 126 Other Basic Organic Chemicals
Manufacturing with High Regional Input Satisfaction i Louisiana

Commodity o

Code Description Gross Inputs RPC

3121 Industrial gas $24,204,328.54| 90.89%
3039 Maintained and repaired nonresidential structures $16,634,569.17| 99.75%
3390 Waste management and remediation senices $7,795,779.23]  99.68%
3417 Commercial and industrial machinery and equipment repairs and maintenance $4,955,683.23| 98.78%
3367 Legal senices $4,615,847.11| 90.56%
3033 Water, sewage treatment, and other utility senices $3,544,845.10f 96.01%
3413 Restaurant, bar, and drinking place senices $3,200,217.72| 97.39%
3320 Retail Senices - Motor vehicle and parts OR BEA ALL RETAIL $2,567,764.04| 98.63%
3365 Commercial and industrial machinery and equipment rental and leasing $2.308,960.26| 98.82%

senices
3323 Retail Senices - Building material and garden supply $1,452,888.25| 99.72%
3329 Retail Senices - General merchandise $1,432,461.26] 98.88%
3432 Products & senices of State & Local Gowvt enterprises (except electric utilities) $1,265,703.92| 93.82%
3334 Water transportation senices $1,004,641.18| 91.90%
3325 Retail Senices - Health and personal care $768,865.47( 99.30%
3326 Retail Senices - Gasoline stations $656,094.85[ 98.70%
3330 Retail Senices - Miscellaneous $600,611.75| 98.15%
3389 Other support senices $516,734.42] 97.60%
3321 Retail Senices - Furniture and home furnishings $317,542.34 95.71%
3118 Petroleum lubricating oils and greases $292,321.00f 93.68%
3403 Spectator sports $169,019.52] 90.50%
3363 General and consumer goods rental senices except video tapes and discs $154,748.87] 99.68%
3421 Dry-cleaning and laundry senices $23,327.29| 98.41%
3338 Scenic anq sightseeing transportation senices and support activities for $15,761.14| 98.63%
transportation

Unit: U.S. Dollar
Ranked by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN @Gpdnc. (2010).

Electronic devices, components, and accessories, some kinds of equipment and
machinery, and plastics and carbon products had low level of regional inputs satistetion (

Table B).
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Table 16. Percent of Input Requirements for 126 Otler Basic Organic Chemicals

Manufacturing with Low Regional Input Satisfactioni Louisiana

Commodity o

Code Description Gross Inputs RPC

3243 Semiconductor and related devices $13,281,806.95 0.03%
3207 Other industrial machinery $11,311,548.23 3.48%
3436 Noncomparable foreign imports $11,118,462.56 0.00%
3149 Other plastics products $9,650,577.55 4.59%
3246 Printed circuit assemblies (electronic assemblies) $8,236,415.86 0.12%
3252 Totalizing fluid meters and counting devices $5,296,133.04 1.85%
3214 Air purification and ventilation equipment $5,277,270.32 0.70%
3283 Motor vehicle parts $3,530,567.41 0.98%
3411 Hotels and motel senices, including casino hotels $2,164,618.02 2.51%
3274 Carbon and graphite products $1,924,901.84 0.00%
3244 Electronic capacitors, resistors, coils, transformers, and other inductors $1,589,827.54 1.09%
3242 Bare printed circuit boards $1,129,707.34 1.87%
3196 Turned products and screws, nuts, and bolts $769,355.18 2.06%
3247 Other electronic components $760,779.98 0.04%
3143 Unlaminated plastics profile shapes $691,814.84 1.93%
3129 Artificial and synthetic fibers and filaments $553,025.36 1.09%
3220 Cutting tools and machine tool accessories $342,739.43 0.29%
3216 Air conditioning, refrigeration, and warm air heating equipment $250,812.65 4.97%
3228 Material handling equipment $77,192.34 3.84%
3185 Handtools $61,146.59 0.91%
3150 Tires $51,722.42 3.35%
3230 Other general purpose machinery $30,204.48 0.29%
3266 Power, distribution, and specialty transformers $22,883.09 2.70%
3313 Office supplies (except paper) $10,320.66 0.23%
3259 Electric lamp bulbs and parts $8,418.93 0.47%

Unit: U.S. Dollar
Ranked by the amount of gross inputs
Source: Data are from the Minnesota IMPLAN Group Inc. (2010).

For the topten commodities/services with thmost input requirements by one hundred

twenty six other basic organic chemicals manufacturing in Louissee Table 7), the region

had a high trend of input requirements among the top ten.
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Table 17. Top Input Requirements for 126 Other Basic Organic @emical Manufacturing
and Percent of Inputs Satisfied within the Region and Rank ScorieLouisiana

Commodity
Commodity . . Exports as | Rank
Code Description Gross Inputs RPC Commodity Exports % of Total | Order
Commaodity
3120 Petrochemicals $543,616,577.15| 76.97%|  $5,351,985,083.62 37.12% 2
3126 Other basic organic chemicals $227,872,192.38] 31.10%|  $1,676,295,472.41 47.99% 3
3115 Refined petroleum products $183,386,688.23] 84.89%| $46,405,116,770.82 69.45% 1
3032 Natural gas, and distribution senices $65,298,156.74| 36.47% $201,538,814.20 11.44% 7
3319 Wholesale trade distribution senices $62,216,205.60 74.04% $1,913,478,630.94 17.31% 4
asgp | Management of companies and $51,493,003.85| 60.94%|  $650,086,264.09|  17.87%| 5
enterprises
3376 S;'\j’c‘gzc research and development $34,496,086.12| 10.72% $3,131,681.49 1.09%| 10
3020 QOil and natural gas $27,650,373.46 13.72% $797,604,328.31 10.26%| 8*
3031 Electricity, and distribution senices $26,935,932.16 69.83% $39,238,576.88 1.09%| 8*
3366 Leasing of nonfinancial intangible assets $25,007,423.40 55.69% $871,602,763.49 39.29% 6

Unit: U.S. Dollar
Ranked by the amount of gross inputs
Source: Data are from the Minnesota | MPLAN Group I nc.

Most of the petrochemicals, refined petroleum products, and wholesale trade distribution
services have high level of inputs satisfaction, RPC more than 70 percent. It shows that the
polymers/chemicals cluster is using the advantages of having Tuscaloosa Marinen Shale
region.

The table shows that the chemical manufacturing industry needs more local sopplies
other basic organic chemicals, natural gas and distribution services, oil and natural gas, and
scientific research and development services. For thet igpp of scientific research and
services, the same as southwest Mississippi, local economic development organizations can help
the companies get linked with those academic institutions and industry associations in and
around the region to satisfy theiratls of enhancinthe advance dechnology locally.

Among the top ten commodities/services with highest industry desndnd
chemical/polymer industry, refined petroleum products, petrochemicals, and other basic organic

chemicalsare rankedasthe first three. The industries that produce refined petroleum products
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had the largest amount of commodity exports with more than $46 billion exports. It has the
highest potential of bringing money into the region. It shows more evidence that Tuscaloosa
Marine Shaleshould be a development targetr the region. Also, industry that produces
petrochemicals ranked the second for most of the variables, except gross input as the largest and
export rate as the fourth, also shows the potential of being a candidate ifidugte/ region to
develop. Similar to the situation at southwest Mississippi for chemical manufacturing industry,
the industry of other basic organic chemicals had a high rate of export but low rate of regional
inputs satisfaction. This industry is a gooandidate for region to develop but intedustry
networking is needed to enhance RPC. Still, further market analysis may be needed to determine
the feasibility ofindustryrecruitment and expansion.

According to thenput/outputtables of southwest Missippi and Louisiana, the industry
that provides other basic organic chemi¢als26)is the common candidate industry for both
statesinter-industry connection measure is recommended to enhance RRGtry that
provides refined petroleum products (31 ithe top one industry for polymer/chemicals cluster
to expand, with export amount of $22 million in southwest Mississippi (2008) and $46 billion in
Louisiana (2010Q)Industry that provides carbon and graphite products (3274) is the top one
industry forthe polymer/chemicals cluster to attract, with inputs requirement of $1.9 million
(LA, 2010) For other candidate industries, appropriate econdevelopment measures can be
detemined basedn the situation of each state. Further researches shoulddhected to

determine the feasibility ohdustryexpansion and recruitment.
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Step2: ldentify Missing Cluster Component by Comparing Cluster MapevielbpedClusters
with EMSI Employment @ta in the Study Region

The cluster maps of developed clustersciibe the components that compose a complete
supply chain, from core industry to each support and supply industry. It is a visual portrait of the
sectors, associations, and linkages that maktheigxisting cluster. This tiemompares all the
sectors inthe clustemaps that developed in section fauith the industry employment data of
study region in order to find the missing components in the target clusters in the study region.

Oil and Gas ClusterBasedon the well developed cluster maps portraitto@ former
section, a complete oil and gas cluster is composed by the upstream oil and natural gas
exploration and devel opment, which is the 6dr
natural gas transportation and distribution, oil refiningl ampport activities for oil and natural
gas operations which include oil and gas trading, processing, gathering, and marketing; oilfield
services/engineering and contracting firms, which include equipment suppliers, specialized
technology services, subdoactors, and business services; and specialized institutions like
academic institution, training centers, and industry associations.

For the Tuscaloodslarine Shale in the study region, the core industry, oil and natural
gas extraction and development, asrapidly growing industry. Connecting the cluster
components with regional EMSI employment data, none of the components is missing. The
Tuscaloosa Marine Shale in the study region has adegkloped supply chain with highly
devel oped 0 d marnd vcemplite suppdru ant rsypply industries. The scale of
TuscaloosaMarine Shale in the study region is not as large as the developed Eagle Ford Shale
and Haynesville Oil Shale, but it has a balanced distribution of employoneatch support and
supply irdustry (see Table8).
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Table 18. EMSI Industry Employment in the Study Region (Source EMSI 2011)

NAICS Code Description 2011 Jobs
21 Mining, Quarrying, and Oil and Gas Extraction 3012
2111 Crude Petroleum and Natural Gas Extraction 367
213111 Drilling Oil and Gas Wells 1159
213112 Support Activities for Oil and Gas Operations 1020
2212 Natural Gas Distribution 274
23712 Oil and Gas Pipeline and Related Structures Construction 6063
23891 Site Preparation Contractors 1581
23899 All Other Specialty Trade Contractors 3063
32411 Petroleum Refineries 2306
333132 Oil and Gas Field Machinery and Equipment Manufacturing 301
4861 Pipeline Transportation of Crude Oll 105
4862 Pipeline Transportation of Natural Gas 337
54133 Engineering Senices 5873
54136 Geophysical Surveying and Mapping Senices 167
54138 Testing Laboratories 747
54161 Management Consulting Senices 1450
54162 Environmental Consulting Senvices 837
54169 Other Scientific and Technical Consulting Services 462
5614 Business Support Senices 1902
8112 Electronic and Precision Equipment Repair and Maintenance 432
Commercial and Industrial Machinery and Equipment (except
8113 . . . . 1856
Automotive and Electronic) Repair and Maintenance
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Hydraulic Fra cturing
Josiah Ball

This section examines the role of thedraulic fracturingindustry in the oil and gas
sedor and how theeconomicdevelopment of that industry can contribtdehe formation ofin
oil and gas cluster in thetudy region.

Key Points of this Sction:

1 Hydraulic FracturindNAICS code 213111y a method of oil and natural gas extraction
originated from two combined methods to address inaccessible areas of shale
formation. The boom in Liquid Natural Gas extraction is solely credited to the practice
of fracking.In 2000, shale gas wame percenb f Amer i cabds gas suppli
twenty-five percent United States gas reserves were declining prior to the fracking
breakthroughand prices were exceeding fifteen dollars per million British thermal
units. Today units are four dollars.

1 Fracking revitalized states and regions that were saffeconomically. The fracking
industry was credited with adding 72,000 direct and indirect jobs ttadle of West
Virginia within in a period of two yeard-racking is responsible for North Dakdtaving
one of the natio@ lowest unemployment rate3.2% unemployment.

1 Inthestudyregion the fracking industry is responsible for the second highest number of
jobs added within genyear termlt is topped only by crude and petroleum extraction
and fracking represen8d.5% of all jobs created ihé region.

1 Smaller companies witltoweroverhead willsucceedhelargercompanie®nce they
haveextracted what they can remove profitably.

1 A shift share analysis revealed that the fracking industry isttiuly regionis growing
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slightly faster than exgrted and the growth rate for the region (0.12) is higher than the
national gravth rate (0.04). However, these findings do not guarantee that the industry
will have sustained growth in the region and certainly does not rule out the possibility of
clearcut avoidance of challenges associated with the fracking indUsteyoil and gas
sector for the southwest study region has an overall shift sheBe&6fverses a fracking
industry shift share of 139.14, indicating that the fracking industry possedseisca s
competitive advantage asdstained growth throughout the region.

1 According to cluster mapping and a gap anajykis study region is not missing any key
components for creatiren oiland gas clusteand the fracking industry could serve as a
Adweir o i ndustry when traditional extraction

1 Economic developers can focus on forming partnerships with universities and colleges to
create specialized regional workforce development progrdimsy caralso focus on
assisting the frackinghdustry with research and development to ensure that the existing
fracking companies in the region are proddéth the most innovative, productive and
efficient tools and practices for cost effective extraction of oil and naturallgas.
addition the eonomic developers could strive for policy reform or implementation that
encourages companies to be compliant with environmentally safe practices.

1 Economic developemnd decision makeshould consider attracting service companies,

including drilling, mudlogging andtrucking

This section focuses on the history and trends of the fracking industry. Its sudden impact
originated from a combination of two widely used oil and natural gas extraction methods to

extract deposits that were once perceivednascessible Similar regions have experiencd
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economic developmeriienefits and challengeesultingfrom a sudden frackinpoom Sates,
municipalities and other entitideaveaddressed these challengksthose cases,oficy reform
andprogressive potly innovationwere requirecandwill need to be taken into consideration for
the southwest Mississippi, eastéiwuisianaregion

Finally, this section presents the findings of a shift share analysis apdgsibility that
the southwest region possesa competitive advantage based on the analysis of three distinct
components: proportional shifhdustrial shift and economic growth. This shift share is used to
recognize the potenti&br oil andgas clustedevelopmenin theregion.

Fracking is he process of accessing oil and gas deposits that were thought to be
inaccessible until Texas oil engineers combined two technologies to release natural gas trapped

in shale formationgésee Figur®).
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Figure 9. Hydraulic Fracturing Process lllustrated

Roughly 200 tanker A pumper truck injects a Natural gas flows out of well
trucks deliver water for mix of sand, water and Natural gas is piped
the fracturing process chamicals into the well Recovered water is stored in open
i { 7"y pits, then taken to a treatment lanks to market
— i i plant.
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Hydraulic Fracturing
Hyu'aullc fracturing, or

2000 “fracking.” involves the injection
of more than a million galions
of water, sand and

2000 at high pressure down and

across into horizontally drilled
wells as far as 10,000 feet

Graphic by Al Granberg

Source: Hage, 2012

This innovative technology consists of cambination of horizontadrilling and hydraulic
fracturing with the purpose of separating the natural gas and oil from the éhélde ¢ Fact s
About F r2@ld)kHiorizantal drilling isa pracess traditionally used by oil engineers to
reach wells that turned sideways after reaching a certain.d¢ydhaulic fracturingis a process
in whichwater;sand and chemicals are injected into the well at high pressure
Impact on the United States

This revolutionary method resulted in a new and unexplored process of domestic oil and
natural gas extraction of depositatiwere formerly inaccessibl€igure D exhibits the shale

plays in the United States thate accessiblr fracking.
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Figure 8. U.S. Oil Shale Plays

Source:Hage 2012

The boom in Liquid Natural Ga@.NG) extraction is solely crediteto the practice of
fracking. According to the Wall Street Journaln 2000 shale gas was one
gas suppes, andtoday it istwenty-five percenti The Facts ARGMY.tUnkedacki n
States gas reserves were declining and prices were exceeding fifteen dollars per million British
thermal unitgrior to the frackingoreakthrough. Portsere being builtdr LNG imports Today,
unit pricesare four dollarsand ports are being retrofitted for LNG exports
The Impact of Fracking on Economic Development in Other Regions

During the fracking boom many cities, counties and states experience unprecedented

econanic development to that region. The bodsrcredited with reviving parts of the country
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suffering economicallylt alsoencourages reshoringf many U.S.oil and gasmanufactuers
while offering a persuasive incentive for existing manufacsuiee remain n the countryff T h e
Facts Abou20ll}racking, 0O

The fracking industry has been credited as the economic savior of states such as North
Dakota and Pennsylvania. The Marcellus shale, which extends from upstate New York to West
Virginia, is responsible 072,000 jobs in Pennsylvania during a period oftwoydgarffhe Fact s
About Fr2a@ckli)ng,The emergence of the fracking i
to the nationdés | oHereaetal drllingeintpel oacg theught inaccdssi e .
Bakken formation along the MontaiNorth Dakota border contributed to a 3.2 percent
unemploymentrate in201i(The Fact s A2@dlnt Fracking, O

In recent yearfrackinghas been the target of much scrutiny, regardless of the amount of
job creationit created Critics of the oil and natural gas extraction claim that fracking is
detrimental to the environment. According to the Wall Street Journal prominent
environmentaligt are targeting the fracking industry by making accusations and publishing
studies that argue fracking contaminates drinking waited causes canceearthquakesand
pollution(f The Fact s ARBGMI.tTheserclaimkhave peerd successfully refuted or
immediately addressed.

The argument that fracking causes contaminationrimkithg waterhas been refuted
becausealrinking wells are located hundreds of feet below the surface whereas shale formations
are located thousands of feet below the surféaerl h e Fact s A b 2011} Frac
Environmental Protection Agency (EPA) admirasor, Lisa Jackson, stated in a briefing to the
U.S.Congress thahereisngp | ausi bl e evidence that #Athe frac
for drinking water contaminatiod.S. (AR T h e Fact s A b201i) In &dditeort, K i n g, C
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according to Chesajpke Energyshaleplays are locatedoo deep to corrupt the drinking wells,

at | east A7, 700 the equivalent of morenet han ¢
and a halftimes deeper than the deepest part of the Grand Canyon and motedhgrive
football fields | aid out goa0l2Ip.B.fTkeretare stajeo a | I
mandates in placensuringt hat fracking companies protect f
construction requirements consist of installing multipdgers of protective steel casing
surrounded by cement that is specifically des
(Chesapeake Energ3012 p.3.

Another common challenge presented by fracking is the sudden influx of materials and
producs transporéd by commercialvehicles, whichcauseirreversible damage to roads and
highways. According t&arter (2013)Amite County officials are familiar with the damage the
truck traffic dStaeboona WLCsua rawrt il ry gofficalsndre peedicdirgu nt y
damage to roabasedupon their experience with damage resulting freeent drilling Amite
County Chancery Cl eWHatwRoOnwey eXpelroenlceldds n @& he
is a hundredercent failure of our county roadshéh I tell youone hundregbercent failure, we
have blacktopped roads thag20l33have gone back to

Economic development leadeasming to recruit more fracking industries to the area
should focus on the begbssible infrastructure ensure the greatestu | | f act or . ASt a
infrastructure in place, and especially those that lead in natural gas consumption for electricity
generati on, wi || | i k @00Y parb.e}. Ageinaies iw then stuelyr region ( B a't
should firstconsiderthe cost of preparing infrastructume advanceof a compary Oasrival to

preventunbearably expensiveaintenancand upkeep, whicbanhinder their cause.
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State and local governments in Wyoming and Pennsylvania addressed claims that
fracking rekases toxic or radioactive chemicals, ranging form citric acid (found in soda) to
benzene, by adapting policy to fracking industry practiGte3he Fact s ABOAW.t Fr ac
Wyoming and Pennsylvania requires companies to publicly disclose the chepngssat when
drillers dispose of fracking fluids containing chemicaisTTh e Fact s AR@L)t Frac
Careful public policy planning is needed to be proactive in order to prevent unexpected
environmental protests.

Fracking on Economic Developmehin the Study Region

The primary shale encompassitite Tuscaloosa formation extenffom Alabama to
Texas and includes other notable formations where drilling is currently undefayracking
industry does not have a strong presence in the Tuscaloosaidormalthough there are current
plays such as HaynesvHBossier and Eagle Ford, the formation as a whole is virtually untapped
due to inaccessibility
Preliminary Data Analysis of Hydraulic Fracturing Industry

Hydraulic Fracturing identified by thBAICS Code as 213181Drilling Oil and Gas
Wellso is responsible for 31.5 percent (749) of the total numb&76} jobs created in the oll

and gasndustry betweei tenyear period ofime from 2001to 2011(see Table 9).

Table 19. Hydraulic Fracturing | ndustry Job Creation in Study Region 20042011

Total Total Total Jobs Total Jobs Job Job Fracking
Jobs OIL Jobs OIL (Fracking) (Fracking) Creation Creation Contribution
& GAS & GAS 2001 2011 (0&G (Fracking to job

SECTOR SECTOR Secto) 01-11 Creation in

2001 2011 0111 SW 0&G
Sector

85,054 87,430 410 1,159 2,376 749 31.5%
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The fracking industry is responsible for the second largest job creation in the oil and gas sector
for thestudy region(see Table&0). Also, theindustry growth rate of 0.12 perteas significantly
higher than the national industry growth rate of 0.04 percent.

Table 20. Leading Regional Job Growth Sectors

Industry/Description  Jobs Created Percentage of

20012011 Total Region
0&G Sector

211111/Crude
Petroleum and Natar
Gas Extraction

213111/Drilling Oil and| 749 31.5%
Gas Wells (Fracking)

325312/Phosphatic 251 10.5%
Fertilizer
Manufacturing

The data suggesthat thefracking industry is a leading industry in overall growth
nationally and egionally However only a shift share analysis can accurately determine if an
industry will have a competitive advantage in a localized region.

Shift Share Analysis of theFracking Industry

A shift share analysis disaggregates the growth of an industryténthree contributing
parts economic growth, proportional shift/industrial shift, and differential shift (Blagk&dy0).
Overall industrygrowth/decline has had a&ffecton the study region. In the tgrear period over
fifty percent of theoverall al and gasndusty has experienced a neb loss.However, within
the oil and gas industryfracking technology hagontributed significangrowth overthe same

period of time.

71



The oil and gas sector for the study region has an overall shift sh&.8&&s compared
to a fracking industry shift share of 139.iddicating that this region has a competitive
advantage Typically, similar industries follow the generaéconomic growthtrend of its
respective industrgectorbecause the industries share omnenore similar driving factordf a
particular industry showa behavior contrary to the trenid is usually dueo thepresence of an
outside or environmental factothat should be carefully evaluated for caaseeffect
relationships(Blakley, 2011) There arewo potentialfactorsof this studywhich explain the
significant positive shift in the fracking industry: &)Jvances in technology, 2pgressive and
progressive changes in policy during a relatively short time period.

Advances in technologgontribute to sustained industry growth as a whole by providing
methods to accespreviously inaccessible shale formations. The constant evolution of
technology has also resulted in more efficient and affordable proced\ggeessive policy
changesdisaussedlater in the report arémportant in the strong positive shift because they
allowing fracking industrieso practicewith fewerregulatory standards.

The fracking industry has a faster growth rate/differential shift in the study region (0.12)
than rationally, and it is growing slightly faster than expected when compared to the national
growth rate of 0.04. Furthermore, it is evident that ligdraulic fracturing industry in the
southwest study region has a competitive advantage or at the veryptdaestial for a

competitive advantage.
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Polymer/Chemical Clusters and Economic Development
Molly Egloff

This section examines the polymer/chemicalustryin the study region. Most of the
sector is located in Louisiandut there are pockets in tiseuthwest Mississippi regionThe
polymer/chemical industrys connected to the oil and gas clusteraasecipient of the raw
materials extracted through fracking technology.

Key Points of this Section:

1 Polymer and chemical industry in the Uison the rig due to shale gas
developmentAl r eady, the nationds natur al gas
betweers12.50/MTBU in 2008 to $3.00/MTBU in 2012and they are continuing to
decrease, ( fAShal.chgncalsindusteys2f12)pi ng t he

1 Currenty, the study region is experiencing some growth in jobs fedgjit NAICS
industries considered suibdustries under the threbgit codes, 325, Chemical
Manufacturing and 326, Rubber and Plastics Polymers Manufacturing.

1 The top five includé) phosphéc fertilizer manufacturing?) polish and other sanitation
good manufacturingg) all other miscellaneous chemical product and preparation
manufacturing4) plastics bottle manufacturing) and all other rubber product
manufacturing.

1 To secure a strger cluster, it would be wise for the region to recruit and develop basic
chemical manufacturing firms to support these intermediate to finished chemical product
manufacturing firms.Not only would all of the industries find the easy and-toyst
energy spplies in the area to be attractive, but the close proximity to suppliers would

minimize costs as well.
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1 Policymakers and economic developers should consider consulting with environmental
experts when developing partnerships with chemical/polymer indaigteasure

environmental sustainability for both the individuals living in the study region and for the

future use of these nerenewable fuel sources.

Polymer and chemical firms, especially those that exist or that may be recruited to this
study region m support of oil and gas cluster, are classified under the NAICS Manufacturing
Sector. This portion of the study will specifically focus on, but is not limited to, codes 325 and
326, and the relationship with the oil and gas industries. Their definiacnsrding to the 2012
NAICS, are as follows:

325 Chemical Manufacturing: This subsector is based on the transformation of organic

and inorganic raw materials by a chemical process and the formulation of products. There

are two types of chemical firmsabare distinguished under this coiems that produce

basic chemicals and firms that produce intermediate and final products from the basic

chemicals. An example of a basic chemical production firm would be the $4.1 billion

ethylene cracker and derinasgs complex that is being constructed by the Sasol plant in

Calcasieu Parish in Louisiana. Georgia P

intermediate and finishechemically basegroducts, including tissue products, printing

paper, and corrugatecontainers.

326 Plastics and Rubber Products Manufacturing: Industries in this sector process

plastics materials and raw rubbselling to other companies to create a finished product.

They are a distinguished subsector because they mainly focusasticglor rubber

product production. An example of one of these firms would be Acadiana Plastics

Molding, Inc. in New Iberia, Louisiana.
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In order to provide the most practical information possible, this portion of the study will
also present the most coetjtive industries classified by the gikgit NAICS codes that begin
with 325 and 326. This will provide a more specific description of the types of firms that could
be the strongest supporting industries to retain, expand, or recruit for an oil armasgers
Industry Trends

According to the Texas Chemical Council and Association of Chemical Industry,
chemical firms directly touch more than ninsiy percent of all manufactured goodgivero,

n.d.). This overwhelming percentage shows tie&tuitmen of chemical and polymerompanies
would be a sustainable and smart choice for economic development efforts in an area that would
be conducive to such industries.

What does an ideal location look like far chemical and polymer cluster to eRist
Expers agree that internal factors, such as educational and research institutions, government
support through policymaking, aradskilledworkforce are necessaryAn area that is poised to
host a successful and sustainable polymer and chemical cluster wenuidle fracking
technology capable of extracting raw materials fedrale gas basif®wC, 2012).

Polymer and chemical industry clusters in the U.S. are on théStstt, 2012) Certain
regions in the U.S. have a competitive advantage to grow and segtang polymer and
chemical clusters becaus€an abundance of shale natural gas reserves. Chemical industries in
the U.S use natural gas to produce ethgdine key ingredientised for many forms of chemical
or pol ymer product s er, dias of dhe endjer expdnt ecompetimrs forc | u st
American polymer and chemical industries, relies on imported oil to produce ethikemd.
December 5, 2012 leexceeadthe price of natural gas at a ratio of RBScott 2012). The cost
difference of a founational chemical input for production as seenFigure 11 creates a
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significant competitive advantage for states like Texas, New Jersey, California, and Louisiana

(Scott,2012).
Figure 11. Natural Gas Prices by Region ($/mmBtujSource Scott, 2012)
$18
$16 Pt i
$14 ’l I
$12 = f) /
$10 1 B a Japan ING Import Pri
w— Japan > Import Price
EL I I E— | f{é vV s Enrope Import Prce Index
$6 —Ha—a M A [~ Henry Hub
e
w ffr————————————— A —
$2
$0 . : . .
S SENCRCEN

As illustrated in Figurell, the comparison between the prices for fuels for Japan,

Europe, and the U.S. are telling. Japanods

oil import price index are approximately five to eight times higher thardbke of Henry Hub,

Louisianads natur al gas pipeline subsidi

industry on the national level is known for its innovation, productivity, dgnpwind global

competitiveness.Technologically advanced indussierely on government policies that

encourage innovation, and the chemical industry ranked number seven for the amount of patents

produced in the U.S. in 2007, accounting fiee percentof t he nati onds
2007, p. 25).
Regional Trends

The data fot h e r ehgmicainadds polymer industries according to NAICS three
digit codes 325 and 326 looks bleak compared to the oil and gas industri€sgiBed?2). The

shift-share inFigure 13 indicates that the study regidms extremely dw job growth for
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chemical and polymer manufacturing firms, while it indicates high job growth for industries that
are a p# of an oil and gas cluster.

Figure 12. Job Growth Comparison for Chemical/Polymer Manufacturing and Petroleum
Coal Products Manufacturing for the Study Region
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One glance at the extremely low job growth for chemical and polymer manufacturing in
the study region may deter an economic developer from speculating any clusteiapo Not
only does Figurd?2 show a negative share of jobs for chemical and polymer indyditiest
also depicts little to no growth on the national level as well. A medepth analysis is needed
to accurately depict the industries that locals would know exist and thiikig Wlississippi and
Louisiana.

Based on the sidigit NAICS codes, lie shiftshare analysis of the industries within
Louisiana and Mississippi has indicated some specific local polymer and chemical firms that are
growing ee Figureld). Imminent accesto the supplies of natural gas from the Tuscaloosa

Marine Shale could create the opportunity to recchigmical and polymeindustries already
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growing in the areaAs noted in the previouQuantitativeAnalysis Sectionthe top five most

viable

industrie Wi

t hi

n t he

study

regi on

ar e

compet i

chemica) rubber and plastics polymer manufacturing sectors. These inglhdsphatdertilizer

manufacturing, polish and other sanitation goods manufacturing, miscellaneougcathem

products and preparation manufacturing, plastics bottle manufacturing, and all other rubber

product manufacturingThe growthrate of these industriea comparison to the total national

economy indicates that these five industries have been growihip whe study regiorbut are

not performing as well elsewhere. The industrial mix helps to determine the extent to which

local industries factor into the growth or decline afcluster as indicated by shift-share

analysis.One will notice that each @hese industrieeasgrown to provide a significant portion

of jobs to individuals living within the study region.

efforts could increase those numbers.

Figure 13.

and

Recruitment, retention, and expansion

Sout hwest Mississippi aymdrindustieswithanads C
Regionally Competitive ShiftShare
Region  Region Total Nat'l Total Nat'l
Jobs Jobs Nat'l Jobs Nat'l Jobs Employment Employment Nat'l Industrial
B 2001 2011 2001 B2011 |§2001 B 2011 B Growl vix |8 snift-J&l Change
Phosphatic Fertilizer
325312(Manufacturing 5 266 8064 6906 165430818 176290933 0.98 0.21 253.15 253.93
Polish & Other
Sanitation Good
325612(Manufacturing 1 25 30788 25429 165430818 176290933 0.07 024 2417 24.00
All Other Misc Chem
Product & Prep
325998|Manufacturing 47 153 39419 37392 165430818 176290933 3.09 0.12 108.42 111.39
Plastics Bottle
326160(Manufacturing 19 257 36768 31113 165430818 176290933 1.25 0.22 24092 241.99
All Other Rubber Produ
326299(Manufacturing 5) 77 41875 25219 165430818 176290933 0.33 046 73.99 73.85
(Source: Data from the Mississippi Department of Employment Security, 2012)
The Texas Chemical Council is clearlyogghale natural gas development, as President
and CEO Riverdn.d.)s t a tAecdsst oi shal e gas has the potenti al
Americabds competitiveness and help meet ¢
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global exporté (para. 13. According to the Wall Street Journal, there have bagrteen
propo®d facilities that will serve as Liquefied Natural Gas (LNG) export terminals, but currently
the U.S. is not exporting any LNG,c{ted in Perry 2013. This is a sign of major economic
growth occurring within this study region.

Mississippi GovernorPhil Br yant 6 s temporary severance
horizontally drilling oil and natural gas wells in Mississippi could create an oil rush for incoming
and growing firms that are looking to capitalize on this incentive package. This increase in oll
ard gas development may boost job growth for the already growing polymer and chemical
industries inFigure 14 because of overlapping industry needs and resoutugsallowing the

establisiment of a supporting cluster.
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Figure 14. Density of 25 and 326 NAICS Industries within Southwest Mississippi
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Figure 14 illustratesthe current presence of the chemical and polymer manufacturing
industriesin the NAICS thredligit codes 325 and 326, especially along the Mississippi River.
Although Figurel2 indicates there has been a significant amount of job loss for Chemical
Manufacturing, 325, and Plastics and Rubber Polymer Manufacturing, 326, within the study
region, the sixdigit code shows that there actually has been significant growth withiedranr
Data collection and detailed research baslencedhe development of aail and gas cluster
and a polymer and chemical cluster could complententEconomic developers in the study
region could take advantage of the abundance of natural gamisination with the established
researchnstitutionsand workforce training to create thousands of new jobthfostudy region
(Ketels, 2007).

Research has shown that the | ocation of st
manyfactors necesaryfor fostefng an excellent cluster, (Ketels, 2007, ppl®. The top five
industries inFigure 13 are all considered to be manufacturers of intermediate to finished
consumetready products. The gap analysis indicated that the recruitment andpegat of
basic organic and inorganic chemical manufacturing facilities to both Louisiansoatmivest
Mississippi would be necessary for an excellent polymer and chemical cluster. Basic chemicals
make up close taineteen percentdf all U.S. employmenand offer wages that aten percent
higher than the average for the «asumdreagydés che
to consumerready chemical manufacturing, such as the polish and sanitation manufacturing
industries that have seen job gtbvin the study region, have less than average wages and make
upsixteenperce f t he countryds employment (Ketels, 2

Recruiting basic chemical manufacturing industries to an warta existing, growing
similar companiesvould only boost eanomic growth. A combination of factors can be cited to
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reinforce this claim: the access to significant amounts of natural gas; close proximity to
companies that need basic chemicals, such as alkaline and chlorine for production purposes;
higher educationinstitutions with established programs and research that will encourage
innovation;andcommunity and juniocolleges abléo provide workforce training programs with
state ircentives that cut costs.
Environmental Factors

A combination of both quantitagvresearch and qualitative research should guide the
construction of any policies or incentives related to encouraging a polymer and chemical
industry cluster.The quantitative analysiprovides insight into the initial perspectives of
economic trendsthanay be occurring within the region.
of real economic relationso when merged with
existence of a clusteAlthough some established research argues in favor ofyanpoland
chemical industry cluster in an area lgaithwest Mississippiecision makers must addreke
controversy over the environmental effects from these industries in states with established
clusters. Proper government oversight and enforcemlent avith environmental stewardship
i's necessary. AThe process of e xfrackmgwmhereng nat
fluids and solids and pumped into the well, o
crucial according to River(2013 para. 1). While there are expected to be hundreds of years of
energy resources lying within the Tuscaloosa Marine Shale, these are limited natural resources.
In order to protect nonrenewable fossil fuels, MississippiLouisianamust balance pserving
theenvironment whilecapitalizing on the availability of domestic natural gas.

If a polymer/chemical cluster is developed in this region, policies should be carefully

considered to protect the environment and the people living around the irditgsia Chemical
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industries in the past have argued that strict pollution controls and regulations will réswiein
jobs(Al | en, 2003) . Based on the EPAOGs Toxds Rel e
employment data, Dr. Paul Templet develdpan emissioto-job (E/J) ratio and refutedhe
claim of fewer jobs(Allen, 2003) AThe E/J ratio is derived by ¢
sector of the economy by t liAden,j2@08 . 560 oGniaded by
national levé Dr. Templet found that chemical industries produce the most toxic emissions at
1,859 pounds per job. On a sthiestate basis, the states with low pollution controls and relaxed
regulating agencies have higher E/J ratios than those states that dstrbageantipollution
polices. Further, those states like Texas and New Jersey that take an active role in partnering
with chemical and polymer companies to protect the environment are also coincidentally
considered the number one and number twosstatehemical manufacturing (Allen, 2003).

Texas produces 15.3% of the chemicals by value and has about 8,997 pounds of toxic
waste per job. Following close behind, New Jersey has about 8.4% of the chemical production,
and only 1,084 pounds of toxic waste.uisiana follows New Jersey in third place for the top
chemicalmanufacturing states in the nation. It only produces 6.7% of the national chemical
production, less than half of Texan chemical production, and produces 16,280 pounds of
pollution associatedith each jobAllen, 2003, pp. 5%50).

According toAllen (2003) the lower E/J ratio in Texas and New Jersey shows that these
states have thoroughly distributed environmental harms throughout the pexdtios;therefore
they absorb less pollution pemjoAlso, New Jersey has a low E/J rate because they recruit both
intermediate to finishegroduct chemical manufacturing firms as well as basicmated
manufacturing firmsIf this theory holds true, it only provides more incentive southwest

Mississipi andeasterrLouisiana to recruit, develop, and expand more basic chemical firms in
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addition to supporting the growth of intermediate to finisheatluct chemical manufacturing
firms.

The pollution produced by the chemical companies in Louisiana hascoaeensed
within nine adjacent parishes along the Mississippi river, known as the Chemical Corridor,
making the impacts very visible ambtentially harmful for the residents living nearlfgee
Figure B). Allen (2003) cited that theteavebeen multiplecases of children diagnosed with a
rare, highly malignant, soft tissue tumor called rhabdomyosarcoma within this region. In fact, in
the early 1990s, three children living in Ascension parish were diagnosed with this disease
within afourteeamonthspan. A disease so rare, that it only affects 1 in every 250,000 children
a year in the United States. At another time, four children from Zachary, Louisiana fell victim to
the same aggressive tumor within a short period of time. Alththugloncologist workig with
the children requested a studigey died and no research was ever complgiédn, 2003, pp.
144-145). Policymakers should solicit the help of environmental professionals in aiding with
future economic development decisions to create the mosfiiah chemical and polymer

cluster for the study region.
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Figure 15. Environmental Contamination
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It is estimated that by 2025, shale gas development could add morenéarnillion
workers to theU.S. manufacturing industry. If this comes to fruitiochemical and polymer
firms among other manufacturing firms could see raw material and energy costs lower to over
$11 billion (PwC, 2012). As these firms have already witnessed a significant drop in the price of
U.S.natural gas, the main energy feedstos&difor production, from $12.50/MBTU in 2008 to
around$3.00/MBTU in 2012, it is no surprise that a chemical/polymer cluster development in an
area likesouthwest Mississippi would be discussed (PwC, 2012). Recent government policies
regarding horizontal rilling and fracking, the abundance of shale oil and natural gas, the
availability of higher education institutions, and the established chemical/polymer firms that
have already experienced job growth combine to create an ideal location for an excellent

chemical/polymer cluster.
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Marketing and Business Development Policies and Actions
Alex Pickle

This section focuses on resources available to the Southwest Mississippi Partnership. In
terms of attraction and cluster development, the region and the SMissafsippi are focusing
on the energy sector, which means a particular emphasis on the oil and gas industry. The state
has sever al i ncentives for extraction compa
community colleges and universities offer aiegr of programs applicable to the oil and gas
industry as well as chemical manufacturing and polymer science. Industry trade shows are
abundant in the region and internationally providing a valuable avenue for marketing and
networking. In short, resourcdsr the oil and gas, chemical manufacturing, and polymer
industries are abundant in Mississippi.
Key Points of this Sction:
1T The areads community colleges and wuniversi
oil andgas industriedrom petroleumengineering andvell construction tgolymer
engineering andogistics,trade, andransportation.
1 To develop the oil and gas extraction industry, especially using Enhanced Oil Recovery
and carbon dioxide, specific severance and sales tax incentives havedukeavailable
through the state.
1 A number of organizations, including the Mississippi Development Authority, the
Mississippi Polymer Institute, tHg.S. Oil and Gas Association Mississippi/Alabama
Division, and the Southwest Mississippi Partnership amiiwg to promote oil and gas

and/or offer services relevant to the industry.
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1 Enhancing export efforts with the assistance of MPI and the Mississippi World Trade
Center is a key aspect of cluster development.

1 A comprehensive marketing strategy, includingating a united brand for the region,
establishing a presence at international industry trade shows, and gaining exposure in
industry publications, is needed to guide development efforts.

Skilled Workforce

The workforcein the area is uniquely qualifiedrf jobs in these fields. The Mississippi
Department Employment Services (MDHE®)Ips matchjob seekeraith companiesand with
industry-specific training. Serving as a bridge between employees and educational opportunities,
MDES and the statewide networK WIN Job Centers provide p®mployment and post
employment services to individuals and compa(WSES, n.d.)

The areads community <colleges offer numer
industries and manufacturing industries. Southwest Mispj@isiCommunity College, for
example, offers degrees well construction angrocessoperations thataire specific to the oil
and gas industrgSMCC, n.d.) They also offer avelding andcutting degree and asccupational
safety andhealth degree. Other conmumity colleges in the state, including Mississippi Gulf
Coast Community College, Pearl River Community College, and Jones Junior College, also offer
relevant programs.

In addition to the community college programs, th@vdrsity of Southern Mississippi
offers highly skilled graduates from one of the most highly recognized polymer science
programs in the country. The Universiiy a valuable source of research and development,
whether through the Mississippi Polymer Institute or academic departmentse $outh Mi s s 6 s
Center for Logistics, Trade, and Transportation is also an asset to industries in the state, acting as
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a driver of -eduye, aterdiscipliadry, knowledget andhtgchnologies to advance
|l ogi stics, trade, guifregiont ClahB,pomtcat, of Bi.Ashi drheo
logistics and supply chains are key factors for many companies, this center could provide
valuable information and graduates prepared for jobs in this important. sector

Louisiana State Unarsity in nearbyBaton Rouge, LouisianBas much to offer the oil
and gas industry. The Center for Energy Studies holds a wealth of information on energy and
natural resources althoudfet organization mainly works state. What may be more beneficial
to the region isthaini ver sityés engineering department.
chemical,environmental, angbetroleumengineering, among many others, all of which could be
beneficial to developing the skilled workforce southwest Mississippi LSU College of
Engineering, n.g.
Severance Tax Reduction and Sales Tax Reduction

Mi ssi ssippi Governor Bryant 0s admi-ni str a
Mi ssissippi 06s Energy Roadmap, 60 whichpingutl i ne
Mi ssi ssi ppi 6s Anongethegey goals nsdtbes develppment of the oil and gas
extraction industry, especially using Enhanced Oil Recovery (EOR) and carbon didkide
2013) These technologies are especially pertinent to companies soukiavest Mississippi
region, as theyllow economical access tasthat was previously not feasible to extract.
Specific incentives in new legislation include a severance tax reduction for horizontally drilled
wells and a sales tax reduction on electricity for Enhanced Oil Recovery (fromoe 1%%).
These tax incentives not only help boost the bottom line of existing companies, but they can

additionally help attract new companies to the state. Cutting taxes on these companies will also
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help attract investment into the region, as lower tdaps to maximize investors return on
investment MDA, 2013).
Business Support Services

A number of business support resources are available to companies in the region. The
Mississippi Development AuthoritfMDA), the Mississippi Polymer Institut@Pl), the U.S.
Oil and Gas Association Mississippi/Alabama Division, and the Southwest Mississippi
Partnership are all organizations that are working, at least in part, for the benefit of these
industries in the state. Each of these organizations independeatkets Mississippi to
companies looking to expand or relocate. In addition, they are tremendous assets to existing
businesses in the region. Each organization offers a unique benefit to Mississippi comfanies.
these industries begin to gain even maetion insouthwest Mississippi, even more efforts to
aggressively market the areads. resources wil/|

Some of these, like th®IPI, focus more on technical services. MPI offers contract
research and development work for companneedhg assistance with materials. They can
perform physical testing and do rapid prototyping with 3D printing. Outside of the labs, MPI can
provide Six Sigma Black Belt and Lean Manufacturing certification prog(&tRs, n.d.)

Others, likeU.S. Oil & Gas Association: Mississippi/Alabama Division, are more active
on public policy issues. They provide a united voice for companies in the industry to ensure that
their interests are communicated to policy makers. They host conferences and publistefgeriod
to keep all members informed on current events in the industry. The organization acts as a forum
for member discussion and industry analgseating a great environment for collaborat{ohS.

Oil & Gas Association: Mississippi/Alabama Division, n.d
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Some focus more on economic development in general. The Southwest Mississippi
Partnership and th®MDA each offer general services to Mississippi businesses. Whether the
company has issues with site selection for relocagapansion, or having troublfinding a
quality workforce, these two organizations can assist with these and many other problems.
Bridging the gap between the public and private sector, these economic development
associations can assist in expediting zoning and regulation procedsregll as matachg
companies with public incentive prograf@uthwest Mississippi Partnership, n.d.; MDA, n.d.)

Growing export activity amongompanies in the region has been identified as an
important focus for cluster development. In terms of expoomotion, the MississippiVorld
Trade Center(MSWTC) offers valuable services for making connections and conducting
business abroad. These services include fdedu
briefings on opportunities and how to do busmewith other countries; assistance with
international business plan development; customized market research; consulting and
mat chmaki ng; trade | @8WIC, nadnpdra. i While these serviees er r a |
may not be industry specific, the orgam a t experntigesinexport promotion can certainly
benefit any industry. In addition to tiMSWTC, the MPI can also offer valuable international
opportunities wi t h i ts connection t o t he E u
Initiative for New Maerials and Processes Focused on Clean Technology (WIINTECH). One of
only two places in the United States connected to this Eurapeap; MPI gives Mississippi
co mp a ncomections with over 2,500 European companies in the advanced materials and

energysectors (Arnold2013).

91



Comprehensive Marketing Campaign

Mi ssissippi6s commitment to oil, gas, c he
resources that are available in the southwest region of the state are immesgiseta the
industries in ther@a. These assets must be properly represented to industry leaders outside of the
region to generate outside (wwwafshoreambama.cooobi | e
an initiative run by the Mobile Area Chamber of Commerce, markets the offshdnegdri
industry in Baldwin County, Alabama. The principal idea of marketing a cluster can be applied
to Southwest Mississippi Oil and Gas as well. If the region develops a united brand, it can more
easily market itself and its companies.

Industry trade sh@s and industry publications provide excellent opportunities to market
the region. Southwest Mississippi is well positioned geographically to take advantage of these
events,as many are located in Houston and New Orleans. The Society of Petroleum Efgineers
Annual Technical Conference and Extidn (ATCE) is held in New Orleans, Louisiana
annually(ATCE, n.d.) Houston, Texas home to numerous conferences each year, including
Water Management in Oil and Gas, Oil and Gas Procurement, and Cyber Secudil dnd
Gas, whichwill all take place in 2013dil & Gas I1Q, n.d).

While the relatively local trade shows offer convenience and networking close to home,
to effectively promote the region, drive growth, and stimulaggods Southwest Mississippi
Patnershipmust also look to market itself at international trade shows. With numerous trade
shows on every inhabited continent, it is unlikely that Southwest MissidBgumershipcan
feasibly reach each of these each yé#owever, it is important thahé region establishes a
presence at some of these events. In addition to trade shows, industry publications can be a
valuable method of gaining international exposure. Placing ads in printed periodicals such as the
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Oil and Gas Journalwww.ogj.com)or industry websites like Rigzone.com could be valuable
parts of an overall advertising and marketing strategy. Using these resources to market the region
itself, as well as assisting area companies in taking advantage of these opportunities individually,
will be very beneficial in building the brand sduthwest Mississippi oil and gas indystr
The Importance of Collaboration

Though all of these resources make the region primed for industry growth, and the
marketing opportunitiesre numerous, building the ctas will take a united effort from the
regional industry stakeholders. Company executives, employees, institigimvispnmental
specialiss and economic developers must all be committed to the collaborative success of the
industry in the region. If thegearties are unwilling to join together for marketing and political

efforts, the success of these initiatives will be much harder to achieve.
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Oil and GasTransportation Infrastructure
Faisal Mallum

This section of the report discusses the speciatiztsportation infrastructure needs of

the emerging oil and gas development clustapirthwest Mississippi. It examines all the modes

including trucking, rail, water, and pipelines.

Key Points of this section:

T

The impacton roads fromfracking will be significant so there is need for lerange
planning, especially with a reduced severance tax.

Local landholders irsouthwest Mississippi havbead negative experiencas the past

from small drilling companies ndliving up to their commitments for roadaintenance,
cleanup etc.

Despite the recent explosion in oil and gas production in the country, a number of oll
companies have expressed concerns about profitability due to lack of efficiency in the
transport system. Baker Hughes, an industry leadeoytedd a drop of 6 percent in their
profit for thefourth quarter of 2011, citing shortages of materials and difficulty in getting
equipment and materials to job sites.

Production is originating in regions that have never generated this scalgpot and

must be transported toarkets nevebbeforeserved

Pipeline is by far thdowest costtransportation method for oil, gasfined products,
chemicals etc. Although the state of Mississippi has extensive oil and gas pipeline
connectivity additional pipBnes may be required to accommodate increased industry

activity.
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Flexible pipeline is more economical than truck and more flexible than pipelines because
of its capacity to serve a dual purpose.

Most of the fracking locations are rural areas with a logapacity transportation
infrastructure incapable of supporting current truck traffic. Amite County, Mississippi has
traditionally maintainedoads, whichwere mostly used for the transportation of farm
produce. This has radically changed due to the massigk traffic and excessive truck
weight that is beyond the county road capacity. The roads haverbédeced from
blacktop to gravel. The oil companies, principally Encana Oil and Gas and Goldrich
Petroleum, haveommittedto help replace the damageddea

The decision of the legislators to cut the oil and gas severance tax from 6 percent to 1.3
percent will further affect the maintenance of road faciliveh theanticipation ofmore
investments in the region.

According to reports, upgrading the hvgdy into a four lane highway from McComb to
Woodville will cost approximately $700 million. This is an amount that the state does not
have at its disposal for undertaking such a projéctcording to reports fronthe
Mississippi Department of Transportabn (MDOT) Commissioner representing the
region if moneyis not allocatedor the project MDOT will first focus on building the
section of the Highway 24 from McComb to East FarlpositionMcCombas thehub of

the TuscaloosdMarine Shale playHowever,a bypass around the Amite county seat
would not be constructed until after the highway extension is complete.

Experts have forecasted that the county might see as much as 2\w@eel8r loads per
well. This is a significaty increased number comparexdthe type of road facilitiesow

available.In the future, trucks may be replaced by mecenomicallyviable modes of
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transportationHowever, nany decisionglepend on theuantity of shale gas available

for exploration andhe amountompaniesre willing toinvestin infrastructure.

Water for fracking is usually transported from fresh water sources or ground water
sources to the fracking sites. Wastewater produced at sites has to be transported by trucks
to disposal sites or recycling plants for proaggs The cost of disposing of such
wastewater ranges from a low of $0.002 per gallon to a high of $0.30 a gallon.

Federal agencies including th&.S. Coast Guard, EPA, and Department of
Transportation are currently reviewing the feasibility of transpgftiacking wastewater

by barge

Frackingmethods imoil and gas extractioarea transport intensiveenture, whicHeads

to challengesuch as aadequate workforcef truck drivers within the study areRolicy
makers and stakeholdetberefore, mayeedto developsolutions for filling gaps in the
transportation workforce.

Transportation is the key mechanism in promoting, developing and shaping every

economy. Transportation infrastructures serve as the arteries through which goods and services

are distrbuted from the stocking of inventories by the producer to the supply of finished

products to the final consumer. Transport policies arise because of the extreme importance in

virtually every aspect of economic, sociahd political activities of nationtaes (Slack and

Notteboom, 203). Transportation development in the United States has always been a

collaboration of the private and public sector with the public sector spearheading investments.

Governments seek to promote transportation infrastruchdeearvices where capital investment

or services may not be forthcoming. Shortage of funds for such infrastructural investments has

always been the bane of transport development in the United States and other economies.
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Logistics and transportation cogitay a critical role in the economics of oil and gas
development. Oil and gas must be transported from production locations to downstream
processing facilities and from there to the markets and end users. Despite theapdagrbwth
in oil and gas pragkction in the country, a number of oil companies have expressed concerns
about profitability due to lack of efficiency in the transport system. Baker Hughes, an industry
leader, reported a drop afix percent in their profit for théourth quarter of 2011 citing
shortages of materials and difficulty in getting equipment and materials to job sites (Batson,
2012).

Hydraulic fracturing, a recently introduced gas exploration method, is a transport
intensive venture that requires an extensive transportatioasinicture and network in the
regionsin whichit is held. It is arguake that production is originating in regions that have never
generated this scale of production and must be transported to the areas that habeforver
beenserved (Batson, 2012Batson (2012) contended that while pipeline is by far the looeesit
transportation method for oil, gasfined productsandchemicalsthe construction of pipelirse
cannot keep up with production due to the long lead titresnany casg pipelines arenot
practical solutiors because the life of individual oil wells may not justify the investment nor
support the londerm production volume commitment&lthough the state of Mississippi has
extensive oil and gas pipeline connectivity, additional pipelnag be required to accommodate

increased industry activifsee Figure @).
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Figure 16. TMS Transportation Infrastructure Map
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OO0FI| eex pbl ened6d has increasingly been the
operations, especially for remote locatigBatson, 2012). Flexible pipeline is more economical
than truck and more flexible than pipelines because of its capacity to serve a dual purpose. Both
inbound and outbound freightichas sand, chemicaland equipment are transported to drilling
sites The resulting oil, natural gas liquids, amatural gas (LN®Gproduction is transported from
the wells to processing facilities and markets. Experts also contend that the flexible pipelines
allow the oil producers the flexibility to quickly respond to regibcrude oil price variations
and seek out the begtice market or refineries.

Fracking is also a resouiidatensive operation. It requiressagnificant amounof
materials and supplies frolarge volumes ofand to heavy equipmetatr drilling activities.

According to experts, estimates of the fsmnd market in 201Wereas high as 21.7 million tons
andwereforecasedto increase by at leasftirty percent in 2012However, not all sand is ideal
for the process of fracking according to experts. @és quality fraesand is quarried in
Wisconsin, Arkansas, Minnesota, lowa, Louisiana, lllinarg] Missouri The transportation of
this material will require an efficient mode like rdikucking may be too expensive depending
on the location of the wedland the availability of transport facilitids.addition rail is also used
to transport outbound products produéenn drilling sitesto refineries transportation nodes or
end uses.

Major drill sites located around southwestMississippi have witnessl massive truck
traffic. Most of the locations are rural areas with a low capacity transportation infrastructure
incapable of supporting truck traffic. Amite County, Mississippyral county with a population
of only 13,400 people, is seated on a vgas reserveln previous yearscountymaintained
roads were mostly used for the transportation of farm produce to the market. This has radically
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changed due to the truck weight and massive traffic the county is witne€xingty roads
where not built tacarry weightand trafficat thecurrentcapacity According to Carter (2013), in
thelast year citizens of the county are experiencing failure of the county roads. The roads have
beenreduced fromblacktop to gravel. Carter further stated that oil comgmnprincipally
Encana and GoldricRetroleum, haveommittedto help replace the damaged roads.

One significant concern is the decision of the legislators to cut the oil and gas severance
tax from six percent to 1.3 percent further affect much neededunding to supportthe
maintenance of road facilities in the counfynite County is not the only county affectetis
legislation will also affect Wilkinson and Pike counties.

Mississippi Highway 24 and Oiland Gas Industry Development

Highway 24 is onef the major road networks connectismuthwest Mississippi to other
major road networ and it is the major highway that ppedictedto witness massive truck
traffic due toincreasing oil production in &region. Highway 24 runs seversyx miles from
Fort Adams to an interchange with Interstate 555) and U.S Highway 98 in McComb. It
passes through Wilkinson, Amite and Pike counties, serving the communities of Wooadville,
Centreville, Gloster and Liberty. The road was designed in 1932 to run fostmAdams
easboundto Leakesvilleensuinggravel roads across the southern part of the state. Throughout
the 19®s and 1946, much of the road was paved and realigned. U.S 98 replaced the MS 24
designation from McComb to east of McLain splitting the highwnto two segments. The
eastern segment wasiemedMS 594. The eastern terminus was moved to its current location in

1967 withU.S.98 replacing the part leading into McConsieé Figure 7).
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Figure 17. Mississippi Highway 24
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The need for expanding @meinforcing the road has been a hot topic of the people and
Mississippi Department of Transportation (MDOT). According to reports, to upgrade the
highwayto four lanes from McComb to Woodville will cost approximately $700 million. This is
an amount thathe state does not have at its disposal for undertaking such a proeMDOT
Commissioner representing the regioas reportedf moneyis not allocated for theroject,
MDOT will first focus on building the section of the Highway 24 from McComb ta Eask,
ensuringthe importanceof McCombasthe hub of the Tuscalooddarine Shale play (Carter,
2013).However, a bypass around the Amite County seat would not be constructed until after the
highway extension is completed, according to the MDOT cenis&riad commissioner (Carter,
2013).

Transportation Concerns of the Oiland Gas Manufacturing Region

Mississippi is endowed witlvery good transportation network connectivitguch as

highway systems, railroad netwagyla majorwaterway transport artergnd strategically located
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seaports. The states awholeis poised to efficienthhandleincreased traffiof road, rail, water
and pipeline transportation. The boamshaleextractedgas in recent yeansasraised many
capacityrelatedquestions of traqortation infrastructures. While the state in general haslia

built transportation infrastructure, the region aroundhktbem islagging behindFigure B has

the proximity to transportation modal connections.
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Figure 18. Transportation Feature Acces8ased on 18mile and 5mile Proximity
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