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Executive summary
Southeast Louisiana’s emergence as a leading region in managing and adapting to coastal change is an
existential imperative. It also offers one of the region’s most promising routes to economic diversification
and inclusive, sustainable growth. The water management economy, while clearly important, remains
difficult to define in precise terms. On the fifth anniversary of the inaugural publication of The Coastal
Index, this brief examines how we define the economy of water management and coastal protection. First,
the analysis looks back at employment trends for industries in the water management “cluster” to see
how they have responded to “shocks” of spending after the 2005 Hurricanes Katrina and Rita and the 2010
Deepwater Horizon disaster. The focus then turns to examining water management industries through
the lens of three foundational mechanisms that cause related economic activities to cluster together
into regional specializations: sharing, matching, and learning. The conclusion looks forward to argue
for an evolutionary perspective, one that balances the changing geography of coastal change with the
incremental development of a regional specialization over a decades-long time horizon.
One core water management industry in particular, “Other Heavy and Civil Engineering Construction,”
has seen dramatic employment and earnings growth since 2010 and is strikingly concentrated at both the
Super Region and state levels. This industry encompasses the construction of critical coastal and water
infrastructures and likely stands as the bellwether of the coastal restoration economy. Employment trends
among a subset of other “core” and “supporting” construction and business services industries associated
with the water management cluster have been mixed. Unsurprisingly, Engineering Services plays a critical
role in the cross-industry relationships that make up the water management cluster. Though this industry
is locally concentrated, and despite strong earnings growth, employment growth has stalled, especially
when compared with engineering employment in the nation as a whole. Deepening the connections
between the Super Region’s exceptionally strong heavy civil construction activity and its other specialized
industries, which have seen more modest growth, will be crucial to the cluster’s long-term development.
This includes coastal expertise in universities, nonprofits, and government agencies that are not wellcaptured in conventional industry data or cluster definitions.
In key water management industries, the occupational mix is dominated by mid-wage, accessible
occupations and higher-wage specialized occupations. This suggests that water management’s
occupational mix provides good opportunities relative to other sources of labor demand in the
Super Region economy as a whole. Matching workers and small businesses with water management
opportunities continues to be critical in the short term. It is perhaps even more important for promoting
innovation and productivity in the longer-term. Long-term workforce specialization will require targeted
efforts toward inclusiveness for key occupations associated with core and supporting industries.
Inclusively cultivating occupational skills on a generational scale may be necessary to nurture a healthy,
place-attached, adequately skilled labor market over the decades-long time horizon of coastal planning.
Long-run prospects will be shaped by both local and nonlocal geographic factors. These include the
degree to which specialized expertise is embedded in the region, the degree to which key specializations
are “exportable” to other regions, the dynamic landscape of coastal change both in Louisiana and across
the nation, and the timing and sequencing of investment over decades. Although the future spatial
distribution of water management activities is difficult to divine, the time for Southeast Louisiana to
capture “first mover” advantages is now.
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Introduction
In 2014, the inaugural The Coastal Index examined the effect of land loss on coastal
population movements and highlighted the opportunity around the water management
economy. In 2015 and 2017, a revised The Coastal Index explored progress towards that
opportunity with more data, combining administrative data from the Coastal Protection
and Restoration Authority (CPRA) and U.S. Army Corps of Engineers (USACE) with more
conventional measures of clusters and regional innovation systems. This brief picks up
on similar themes. It is intended to stand alongside an updated The Coastal Index web
page (forthcoming).

In Southeast Louisiana, coastal land loss directly
threatens frontline communities, undermines
the natural buffer against storm surge that
protects urban centers, and promises to shape
the regional economy for decades. Large-scale
investment programs in coastal restoration and
protection, water management infrastructure,
and “nonstructural” adaptation face the delicate
task of preventing a worst-case scenario: severe,
irreversible damage not only to the region’s
environmental landscapes but also its economic
and social fabric. At risk is the very viability of

DATACENTERRESEARCH.ORG

coastal communities and the long-term prospects of
the region.1 Despite these challenges, the marriage
of ambitious plans with unprecedented resources
also places Louisiana in a unique position to act.
Billions of dollars from the Deepwater Horizon
settlement and other funding streams have the
potential to open new economic development
pathways for Southeast Louisiana. Indeed, our state
and region’s emergence as a hub for leadership
and expertise in managing and adapting to coastal
change is not only an existential imperative but also
one of the state’s most realistic routes to economic
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diversification and inclusive, sustainable growth.
Less certain is the question of what a successful
economic specialization might look like. Unlike
more popular sector specializations like software,
biotech, or manufacturing, no clear template exists
for reshaping regional fortunes through coastal
protection and water management – at least not
this side of the Netherlands.
Coastal challenges and opportunities cross the
conventional boundaries of industry categories
and political jurisdictions. Since 2014, The Data
Center has examined this topic across a series
of The Coastal Index reports, which apply a
cluster-based and “Super Regional” lens to
the intersection between coastal change and
economic development. The Coastal Index series
hinges on a deceptively difficult question that is
of critical importance to efforts to monitor and
cultivate a thriving cluster: What do we mean by
the coastal and water management economy?
What does regional specialization actually mean
for coastal and water management?
The Data Center’s working definition of the water
management cluster has evolved over time.
This definition combines two existing clusters
derived from the U.S. Cluster Mapping Project:
“Construction Products and Services” and “Business
Services.” This approach has always had an
avowedly “aspirational” intent, framing the cluster
not necessarily as what it is but as what it could
be.2 To be clear, however, this working definition
has limitations. In using discrete definitions for
a concept that does not respect formal industry
definitions, it overestimates the size of the cluster
by including much activity that has little to do
directly with water management or coastal
change. At the same time, the existing definition
actually underestimates the extent of the water
economy in Southeast Louisiana. For example, it
may exclude construction industries and business
services firms that are classified as primarily falling
within other industries, even though they perform
water management-related work. It excludes
small-scale improvements to residential and
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commercial property and, possibly, neighborhoodlevel investments in green infrastructure to divert
water from drainage systems and enhance the
resiliency of the built environment. It excludes
the work of nonprofits and local governments
in advocating for plans and policies, raising
awareness and promoting resiliency, and helping
communities adapt to the realities of coastal
change. It excludes our universities and community
colleges, which have a role to play in leading
research and developing a specialized workforce.
Although unique aspects of coastal Louisiana’s
water management economies complicate the
question of definition, these types of issues are
common in local cluster studies.
This brief revisits the question of how we define
the water economy for analysis as a means to
explore a more important question: How might
the mechanisms that give rise to geographically
clustered activities shape the region’s response
to economic and environmental uncertainty?
The methodology adopted here takes The Data
Center’s previous definition as a starting point.
This benchmark is examined against differences in
industry employment before and after two waves
of investment in the planning and construction of
coastal infrastructure: one after Hurricane Katrina
and the levee failures in 2005, and a second after
the Deepwater Horizon disaster in 2010. Several
years of trend data provide a novel approach to
revisit the definition question, not necessarily to
answer it definitively but to provide a window into
the mechanisms that allow specialized clusters to
thrive.
The analysis examines raw employment
and earnings trends, the changing relative
concentration of industries over time, measures of
job growth net of national-industry trends, models
of transactions between industries, and detailed
contracting data from both the Coastal Protection
and Restoration Authority (CPRA) and U.S. Army
Corps of Engineers (USACE). Additional details are
covered in the Appendix: Methodology notes. To
summarize, the trend analysis has two findings.
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First, the analysis suggests a core set of industries
where the impact of investment is direct, and
a secondary set of supporting industries where
the impact is more indirect. Second, the cluster’s
performance has been mixed. Some of the cluster’s
component industries have bloomed, adding
thousands of jobs. Other key industries have seen
limited growth, relative to the nation as a whole.
This brief begins by reassessing the cluster
definition in the context of broad challenges
across cluster studies in general and specific

issues associated with their application to water
management. The second section, “Industrylevel trends,” discusses how industry clustering
contributes to regional specialization. The third
section examines the water management cluster
through the lens of three factors that support
regional concentration: sharing, matching, and
learning. The conclusion argues for the importance
of rethinking the cluster from a long-term,
evolutionary perspective that accounts for the
long life cycle of coastal investment and change.

KEY TERMS: SUPER REGION, INDUSTRY, AND CLUSTER
The “Super Region” and Southeast Louisiana are used interchangeably in this report. It’s a
Super Region because it combines three metropolitan statistical areas (MSAs) – New OrleansMetairie, Baton Rouge, and Houma-Thibodaux – and two additional parishes – Tangipahoa and
Washington. There are 21 parishes in the Super Region. Industries are groups of businesses that
produce similar goods and services and share similar production processes. They are classified
hierarchically at different degrees of detail using the North American Industries Classification
System. For example, the Engineering Services industry (541330) is part of the industry group
Architectural, Engineering, and Related Services (5413), which is in turn part of the Professional,
Scientific, and Technical Services sector (54). An industry “cluster” is a regional concentration of
related economic activities. Clusters can be defined by NAICS industries, though they often cut
across the standard NAICS hierarchy.
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1
The challenges of defining a water
management cluster
The challenge of defining emerging clusters
continues to perplex economic development
analysts. Working definitions should be assessed
periodically, both to verify their accuracy and
to uncover the ways that clusters themselves
evolve over time. Previous editions of The Coastal
Index combined two clusters from Harvard’s
U.S. Cluster Mapping Project,3 “construction
products & services” and “business services,”
with minor modifications to more closely align
with coastal restoration & protection and urban
water management. The construction products
& services cluster includes advanced and heavy
construction industries, and the business services
cluster contains important high-skill industries that
support other production and service activities.
The U.S. Cluster Mapping Project is a national
study. Although a useful benchmark, its
applicability is limited in certain contexts.4 First,
clusters are inherently regional phenomena.
They are driven by relationships within a region,
and they take regionally specific forms. Second,
the water management cluster is emerging
and relatively uncommon in comparison to
other well-known clusters. Detailed industry
definitions poorly capture water management,
so their aggregation into clusters will share
the same shortcomings. This is a common and
understandable issue when dealing with emerging
sectors – definitions based on data from the past
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tend to be ill-suited to capture new phenomena.
Third, both construction products & services
and business services serve a variety of sources
of demand that may be unrelated to water
management. Fourth, work in some sectors that
is related to water management – government,
nonprofits, residential construction – is very
difficult to parse out of other industry categories.
A fine but important point, to which this brief
returns in a later section, is that the “cluster”
concept is actually more important to understand
as a verb than as a noun. A cluster is not simply
a group of industries, and such groupings are
imperfect shorthand at best, even when they are
the outcomes of well-crafted studies. Michael
Porter himself, the individual most responsible
for introducing the “cluster” concept in economic
development, highlights the inherent challenges
of defining a cluster: “Cluster boundaries rarely
conform to standard industrial classification
systems, which fail to capture many important
linkages across industries.”5
Porter and colleagues’ U.S. Cluster Mapping
Project classifies industries into distinct clusters
based on similar supply chain relationships and
geographical concentration patterns.6 This is
based on national data. The objective was to make
common definitions that are comparable across
time and geography. These cluster definitions
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THE CHALLENGES OF DEFINING A WATER MANAGEMENT CLUSTER

provide useful, externally benchmarked categories
that are simpler than the several hundred detailed
6-digit NAICS industries, yet specific enough to
group together meaningfully interconnected
segments of the economy. For example, the Oil
and Gas Production and Transportation cluster
provides a more intuitive definition of primary oil
and gas activities than the NAICS hierarchy alone.
For many other sectors, in relying on discrete
classification and national data, this approach is
limited by the fact that clusters are essentially
fuzzy and local phenomena.
This issue is further compounded by the challenges
of measuring activities related to coastal
restoration and other water-related investment.
A 2018 Brookings report entitled Renewing the
water workforce: Improving water infrastructure
and creating a pipeline to opportunity helps
to illustrate.7 The authors’ definition relied on
identifying a series of water-specific occupations
and industries, most of which are related to
water utilities due to the national nature of the
study. The ubiquity of this kind of employment is
reflected in the lack of variation in the share of
each metro’s workforce that is classified as waterrelated. In the vast majority of metros, this share
ranges from 1 to 1.3 percent of total employment.
Still, these activities may be related to urban water
management, and they also overlap with some
activities related to coastal restoration. According
to Brookings’ estimates, the water workforce is
relatively concentrated in Southeast Louisiana. The
Baton Rouge metro had the highest share of water
employment of all metros; and when combining
the Baton Rouge and New Orleans metros, an
estimated a 1.8 percent of total employment
falls within the Brookings definition of the water
workforce, compared with a median share of
1.1 percent for the top 100 metros (Because
the Houma-Thibodaux metro is not in the top
100, it was not included in the Brookings study).
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Because of the emphasis on coastal restoration as
opposed to water utilities, the water workforce of
Southeast Louisiana likely only overlaps partially
with the water workforce as defined nationally
by Brookings. Another, more specialized example
of a “water cluster” is in Milwaukee.8 Milwaukee’s
cluster revolves around water technologies and
instruments and thus has very limited overlap
with coastal water management in Louisiana (see
the box “Caminada Headland” for an example
of the type of work required to complete a large
coastal restoration project in Louisiana). These
examples underscore that there are a range of
potential approaches to defining the economy of
water at a regional level, and the validity of these
approaches vary from context to context.
This brief takes a few approaches to evaluating
and refining the working definition of water
management, using more fine-grained data on
industry trends. Abandoning the existing cluster
definitions derived from the U.S. Cluster Mapping
Project is not the objective. These have proven to
be useful for a number of analyses both by The
Data Center and our national and local partners.9
More importantly, because their algorithm
includes measures of geographical clustering
across the nation, this definition approximates the
cluster’s potential composition based on national
benchmarks. It also includes the industries most
directly involved with spending by CPRA, USACE,
levee boards, and water utilities. The contribution
of this brief is to further unpack patterns and
relationships within the cluster.
To do so, two original approaches are applied.
The next section takes advantage of several
years of accumulated data on industry trends to
examine changes in response to two “shocks,”
the 2005 Hurricanes Katrina and Rita and the
2010 Deepwater Horizon, both of which led to
the availability of funds for flood protection,
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THE CHALLENGES OF DEFINING A WATER MANAGEMENT CLUSTER

coastal restoration, and other water management
infrastructures. The expectation is that industries
involved in the water management economy
would be sensitive to these shocks, and that
sensitivity should be observable as a secular shift

in industry employment trends. In addition, models
of inter-industry trade are used to assess supply
chain networks. The expectation is that evidence
of a cluster should be observable through shared
links in the supply chain.

CAMINADA HEADLAND: AN EXAMPLE COASTAL RESTORATION
PROJECT
Some of the key elements of Louisiana’s Comprehensive Master Plan for a Sustainable Coast
include barrier island restoration, structural protection (levee and floodwall construction),
river sediment diversions, ridge restoration, and marsh creation. The Caminada Headland
Beach and Dune Restoration serves as an illustration of the range of prime and subcontracted
activities that go into a CPRA project. The Caminada Headland is a barrier island in Lafourche
Parish that protects Port Fourchon and houses a wildlife refuge. Prior to restoration, it had
experienced significant land loss. In two phases, 13 miles of beach habitat were restored by
transporting sand from 28 miles offshore. The project completion reports, from both phases,
indicate the major contractors associated with such a complex project. Weeks Marine, a large
marine construction and dredging operation with offices in Covington and across North America,
was the prime construction contractor for both phases. Coastal Engineering Consultants, a
Florida company with a branch office in Baton Rouge, served as construction administrator
and inspection consultant. For the second, larger phase, seven construction subcontractors
are identified for the following activities: surveys, sand fencing, hopper dredging, sea turtle
observations and relocation, bird abatement, and beach tilling. Coastal Engineering Consultants
also subcontracted to other businesses for design and construction administration, aerial
photographs, and aerial targeting. The total cost to construct both phases exceeded $200 million
dollars, and each of the contracted and subcontracted activities are likely to fall under Other
Heavy and Civil Engineering Construction and Engineering and Environmental Services. As with
most large-scale projects, construction represents the largest cost.
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Industry-level trends
To assess the existing definition of the water
management cluster, comparing local trends with
national trends – with respect to total employment
in the cluster – provides a useful starting point.
Figure 1 shows year-over-year employment change
in the Super Region and in the remainder of the
United States. The cluster is sensitive to recessions
(2001, 2007-2009) at both the local and national
level. In the Super Region, the cluster also saw very
strong growth after the 2005 Hurricanes Katrina
and Rita and after 2010. However, the decline
in 2016 suggests a possible sensitivity to the oil
and gas industry which began to decline in 2015.
Growth has been consistently high in the rest of
the United States since the Great Recession. In
percentage terms, employment growth in the
cluster has been higher in the rest of the United
States, both after the 2005 Hurricanes Katrina and
Rita (2006-2009) and after the recession (20102018). Between 2010 and 2018, employment

increased by a healthy 15 percent in the Super
Region, but this is far less than the 28 percent
increase in the rest of the nation over the same
period. The discrepancy suggests either that the
water management cluster captures activities
unrelated to water management or that spending
on water management and other recovery
activities blunted job losses (and job recovery)
in these industries during the great recession.
The water management cluster also accounts for
a disproportionate share of total employment
growth within the Super Region over the same
period. Between 2010 and 2018, 15 percent of all
employment growth within the Super Region was
in the water management cluster, compared with
10 percent of all employment growth in the rest of
the United States.
Detailed industry trends within the water
management cluster help to illustrate variation in

Figure 1
Employment change in the water management cluster
Indexed to 2001 employment
130
120

Hurricane
Katrina

Deepwater
Horizon

Rest of United States

110

Super Region

100
90
2005

2010

2015

Source: EMSI industry table
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INDUSTRY-LEVEL TRENDS

Figure 2
Changing concentrations within the super-regional water management cluster
Industries with greater than 1,000 employees, size proportional to 2018 employment
Oil and Gas Pipeline and Related Structures Construction

10.0

Fabricated Pipe and Pipe Fitting Manufacturing

2004 Location Quotient

Convention and Trade Show Organizers

Other Heavy and Civil Engineering Construction

Industrial Building Construction

3.0
All Other Professional, Scientific, and Technical Services

Other Scientific and Technical Consulting Services

Engineering Services

Water and Sewer Line and Related Structures Construction

1.0

Payroll Services
Architectural Services
Power and Communication Line and Related Structures Construction
Custom Computer Programming Services
Data Processing, Hosting, and Related Services
Professional Employer Organizations
Administrative Management and General Management Consulting Services

0.3

Computer Systems Design Services

0%
Percentage change in Location Quotient, 2004-2018

100%

Source: EMSI industry table

growth within the cluster. Figure 2 illustrates the
location quotient in 2004 (the degree to which an
industry is concentrated within the Super Region)
on the vertical axis. The percentage change in the
location quotient is indicated on the horizontal axis.
Industries above the horizontal line were initially
more concentrated in the Super Region than in the
nation before Hurricane Katrina, and industries
to the right of the vertical line have grown more
concentrated since. Each industry “bubble” is sized
according to 2018 employment in the industry.
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One industry stands out. “Other Heavy and Civil
Engineering Construction” (Figure 3) during the
latter 2010s has consistently employed roughly
10,000 workers in the Super Region. This industry
was already concentrated within the Super Region
before Hurricane Katrina, and its concentration
increased after the “shocks” of the 2005 Hurricanes
Katrina and Rita and the 2010 Deepwater Horizon
disaster and recession recovery. Today, with over
5,000 jobs added since 2004, the industry’s portion
of Super Regional employment is nearly 13 times
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INDUSTRY-LEVEL TRENDS

Figure 3
Other Heavy and Civil Engineering Construction
Employment
Hurricane
Katrina

Deepwater
Horizon

10,000

5,000

0
2005

2010

Source: EMSI industry table

Figure 4
Other Heavy and Civil Engineering
Concentration by State

2015

the national level. Though this industry has seen
strong nationwide growth since 2010, more than
one of every six jobs added nationally were within
the Super Region. These numbers are striking.
Although such growth could hypothetically have
resulted from a variety of stimuli, given the scope
and scale of investment in coastal and water
management, the trends are likely related. The
map of location quotients in Figure 4 further
highlights just how concentrated this industry is
within Louisiana. Its vague name notwithstanding,
Other Heavy and Civil Engineering Construction
is likely the clearest bellwether for the coastal
restoration economy that is available in
conventional employment data.
Growth in other industries in the cluster has been
more mixed. Figure 5 reports the results of a
shift-share analysis to compare expected growth
based on national trends to actual growth for the
larger industries in the original cluster definition.
Shift-share analysis separates employment change

2018 Location
Quotient
2.5

Source: EMSI industry table
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INDUSTRY-LEVEL TRENDS

Figure 5
Expected and actual employment change
Industries with greater than 1,000 employees
Size proportional to 2018 employment
Actual change

Expected change
pre-Katrina
(2001-2004)

post-Katrina
(2006-2009)

post-Deepwater
Horizon
(2010-2018)

Water and Sewer Line and Related Structures Construction
Professional Employer Organizations
Power and Communication Line and Related Structures Construction
Payroll Services
Other Scientific and Technical Consulting Services
Other Heavy and Civil Engineering Construction
Oil and Gas Pipeline and Related Structures Construction
Industrial Building Construction
Fabricated Pipe and Pipe Fitting Manufacturing
Engineering Services
Data Processing, Hosting, and Related Services
Custom Computer Programming Services
Convention and Trade Show Organizers
Computer Systems Design Services
Architectural Services
All Other Professional, Scientific, and Technical Services
Administrative Management and General Management Consulting Services
Source: EMSI industry table

over a given period into a national growth effect,
an industry effect, and a local effect, presumed
to be due to unique local competitive conditions.
Engineering Services, also a critical activity in
coastal restoration and water management,
employs roughly 10,000 workers. With a location
quotient of 1.48, engineering is also locally

0% 50% 100%

0% 50% 100% 0% 50% 100%

concentrated, although the location quotient
and employment levels have fallen slightly since
around 2015.10 What stands out most from the
shift-share analysis is that, with the exception of
Other Heavy and Civil Engineering Construction,
few of the other industries show a clear sensitivity
to coastal investment.

WHAT IS A LOCATION QUOTIENT?
A Location Quotient (LQ) is calculated as an industry’s share of total local employment divided by
the same industry’s share of total national employment. Any LQ over 1.0 indicates a larger local
concentration of jobs than the national average and suggests that the industry (or cluster) may
serve external demand.
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3
What pulls a cluster together? Sharing,
matching, and learning
Clusters resist concrete definition because the
grouping of industries is less important than the
self-reinforcing, foundational processes through
which the spatial clustering of economic activity
serves to reduce costs, increase productivity, and
promote innovation. These processes accumulate
into a competitive advantage that is regionally
embedded and not solely captured by a single
firm. Economists describe these effects as
“agglomeration economies,” beneficial feedback
effects tied to the co-location of businesses, skilled
workers, and related institutions. The benefits of
proximity stem ultimately from the reduction of
transportation costs – for goods, people, and ideas
– as activities “cluster” together in space.11
At the most general level, agglomeration
economies are why cities exist in the first place
and why the economies of larger cities tend
to be more innovative, more productive, more
economically diverse, and more likely to include
highly specialized activities. Agglomeration
economies also explain why specialized activities
tend to cluster together, even when such clustering
increases the cost of doing business (e.g., by
increasing the cost of labor, land, and congestion).
Agglomeration economies are commonly
examined in the form of relationships between
firms, forward and backward links in the supply
chain, the presence of a skilled workforce, various
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kinds of knowledge spillovers that can occur
among workers and firms, and the regulations and
institutions that create a supportive environment
for businesses. Research on these topics has
yielded a wealth of insight into the mechanisms
that support clusters. These mechanisms may be
summarized in three words:12
• sharing common resources and inputs to the
production process,
• matching workers and businesses to highproductivity opportunities, and
• learning in the form of specialized
knowledge transfer and innovation.
To be clear, these mechanisms do not emerge
entirely organically or as a pure consequence
of market forces. Public-sector investments and
regulations, labor market institutions, leading
firm behavior, intentional coordination among
regional actors, and a mix of lucky conditions
and good timing contribute to the emergence of
clusters. Sharing, matching, and learning refer
only to the mechanisms that continually cause
related activities to cluster together. The following
sections apply these three mechanisms as lenses
through which to examine the water management
cluster.
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3

WHAT PULLS A CLUSTER TOGETHER? SHARING, MATCHING, AND
LEARNING

Figure 6
Backward links in the supply chain within the water management cluster
Arrow width is proportional to industry demand met locally,
dot size is proportional to industry employment
Industry supersector
Construction

Financial, Professional, and Business Services

Manufacturing

Utilities

Lessors of Nonfinancial Intangible Assets (except Copyrighted Works)
Power Boiler and Heat Exchanger Manufacturing

Fabricated Pipe and Pipe Fitting Manufacturing
Asphalt Paving Mixture and Block Manufacturing

Oil and Gas Pipeline and Related Structures Construction
All Other Professional,
Scientific, and Technical Services

Other Heavy and Civil Engineering Construction
Professional Employer Organizations

Landscape Architectural Services
Architectural Services

Industrial Building Construction

Computer Facilities Management Services

Telephone Answering Services

Administrative Management and
General Management Consulting Services

Engineering Services

Surveying and Mapping
(except Geophysical) Services

Water and Sewer Line and Related Structures Construction
Other Scientific and Technical Consulting Services

Water Supply and Irrigation Systems
Environmental Consulting Services

Source: EMSI industry table and social accounts matrix
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WHAT PULLS A CLUSTER TOGETHER? SHARING, MATCHING, AND
LEARNING

Sharing
Sharing simply refers to the case when businesses
draw from a common pool of resources, such
as facilities, infrastructures, suppliers, and a
specialized workforce. Businesses benefit from
a wider variety of input suppliers and a larger
workforce, while workers benefit from access
to a larger pool of potential employers. Both
businesses and workers can also benefit from the
effects of shared institutions, such as education
and training programs, sectoral partnerships
in economic and workforce development,
and infrastructure. Shared resources anchor
investments during good times, stabilize against
shocks and cyclical downturns, and facilitate an
intermediary role in specialized labor markets.
Because the benefits are diffuse, a single business
may not fund these investments, but the collective
process of sharing resources allows supportive
business and public policy environments to
develop. In a sense, the Coastal Master Plan
operates as a shared resource by setting
expectations for future demand and allowing
businesses, government agencies, and a range of
other stakeholders to anticipate accordingly.
One way to examine the sharing aspect of
clusters is through forward and backward links
in regional supply chains. Industries that share
forward links sell intermediate goods and services
to the same types of businesses. The terminal
forward link in the supply chain is the consumer.
Industries with similar backward links share the
same types of businesses as suppliers. Regional
analysts most commonly use input-output models,
which estimate transactions between all of the
industries that make up a given regional economy,
to construct industry “multipliers” and to examine
how changes in economic activity ripple through a
regional economy. Here, input-output data is used
to examine the supply chain.
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Using the definition from the 2017 The Coastal
Index, Figure 6 illustrates backward linkages in
the supply chain as a “network.” This is a way
of examining whether various local industries
depend on similar inputs from other local
industries to make their products and services.
Each dot is an industry, sized according to
2018 industry employment. Each arrow is sized
according to the share of total industry demand
for inputs that is satisfied by other industries
within the Super Region (for simplicity only
linkages where the share of industry demand/
sales that is met by another local industry
exceeds 1 percent of total industry demand/
sales are shown, and intra-industry trade is not
depicted). The network perspective illustrates
that only a few of the industries that make up
the water management cluster as defined have
a significantly interconnected local supply chain.
The absence of supply chain relationships could
be interpreted in two ways. On the one hand, these
industries lack concrete relationships with water
management. On the other hand, these industries
may provide opportunities to better connect with
engineering and heavy civil-construction activities.
The industries most closely associated with direct
spending by the CPRA and USACE have relatively
tight-knit relationships. In particular, Engineering
Services is an important supplier for local business
services and heavy construction industries.
Figure 7 is similar, but it depicts forward links.
The intention is to show similarities in the local
markets for products and services for different
industries within the cluster. Again, Engineering
Services is central to the network of inter-industry
sales. A substantial portion of its product market
in the core set of water management and coastal
restoration industries and other cluster industries
that are more peripherally related to water
management.

17

3

WHAT PULLS A CLUSTER TOGETHER? SHARING, MATCHING, AND
LEARNING

Figure 7
Forward links in the supply chain within the water management cluster
Arrow width is proportional to industry sales met locally,
dot size is proportional to industry employment
Industry supersector
Construction

Financial, Professional, and Business Services

Manufacturing

Utilities

Offices of Bank Holding Companies

Offices of Other Holding Companies

Lessors of Nonfinancial Intangible
Assets (except Copyrighted Works)

Fabricated Pipe and Pipe Fitting Manufacturing

Power Boiler and Heat Exchanger Manufacturing

Gypsum Product Manufacturing

Cement Manufacturing

Professional Employer Organizations
All Other Miscellaneous Nonmetallic
Mineral Product Manufacturing
Facilities Support Services
Other Scientific and Technical Consulting Services
Oil and Gas Pipeline and Related
Structures Construction

Industrial Building Construction

Environmental Consulting Services

Steam and Air-Conditioning Supply

Asphalt Shingle and Coating
Materials Manufacturing

Other Heavy and Civil
Engineering Construction

Engineering Services

Power and Communication Line
and Related Structures Construction
Surveying and Mapping (except Geophysical) Services

Water and Sewer Line and
Related Structures Construction

Computer Facilities Management Services
Architectural Services

All Other Professional,
Scientific, and Technical Services

Landscape Architectural Services

Administrative Management and
General Management Consulting Services

Other Computer Related Services

Source: EMSI industry table and social accounts matrix
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These network graphs provide the basis for
identifying subcategories within the water
management cluster. “core” industries are defined
as the national water industries identified by
Brookings,13 as well as industries that directly
serve the types of activities involved with coastal
protection and restoration and urban water
management projects in Louisiana, e.g., from
the CPRA and USACE. “Supporting” industries
are industries with indirect relationships to
water management through a concentration of
backward links in the local supply chain. “Similar
sales market” industries share forward links in
the supply chain – i.e., they service the same
markets. Although these industries are unlikely
to be implicated in the coastal restoration and
water management supply chain, they may still
have beneficial spillovers with core water and
supporting water management industries. The
full definitions are detailed, along with summary
statistics on performance, in the Appendix:
Summarizing the Cluster.

Matching
Agglomeration is also supported through improved
matching among workers and businesses. A
similar logic may be applied to matching between
employers and employees in the labor market as
well as to transactions between businesses in the
same supply chain. In the case of workers, a large
cluster provides more job openings and therefore
more opportunities for an individual worker to
maximize his or her productivity. As workers find
better matches in a dense labor market, marginal
effects cascade down the queue of potential
hires, not just for high-skilled workers but also for
middle-skilled and entry-level workers. A close
parallel exists in transactions between businesses.
For example, supplier businesses might benefit
from opportunities to grow with a broader market
for their goods, and the purchasers of their goods
could benefit from reduced transportation costs
and competition among suppliers. The end results
of better matching are higher levels of labor

Figure 8a
Labor productivity in construction
Average of year-over-year percentage change in GDP per employee
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Source: Bureau of Economic Analysis
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productivity and more opportunities for generative
innovation.
While matching is difficult to measure directly,
measures of labor productivity provide one
indication that a cluster provides opportunities
for matching. For the same industry in two
different regions, if cluster effects have fostered
either firms with greater cost efficiencies and/
or higher quality outputs or a local workforce
with a higher average skill level, this should be
observable in labor productivity. As with many
other advanced economic measures, labor
productivity is poorly measured at the local level.
Gross regional product (GRP) per worker provides
a more readily available, local alternative to gross
domestic product per hours worked, which is a
more precise measure of labor productivity. Due
to the limitations of the measure, the focus here
is on comparing the Super Region with the United
States for the same industries.14

Productivity is perhaps more critical for long-term
regional success than short-term job creation and
investment, since productivity reflects the costefficiencies and value creation process promised
by clustering effects.15 Figure 8 uses data from
the Bureau of Economic Analysis on GDP and
employment by industry to examine productivity
growth. Due to limitations of the dataset, statelevel data and more general industries such as
Construction (22) and Professional, Scientific, and
Technical Services (541) are used to approximate
key water management industries. The analysis
suggests that productivity experienced a boost
in the immediate post-Katrina period. However,
productivity growth has otherwise lagged behind
the nation in both industries.
The historically lockstep march of increasing labor
productivity and increasing wages has weakened.16
However, we may consider high wages as
indicative of the quality of matches available in a
local labor market. In short, workers with higher

Figure 8b
Labor productivity in professional, scientific, and technical services
Average of year-over-year percentage change in GDP per employee
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Figure 9
Main cluster occcupation groups by employment and earnings
Water Management core and support industries in Super Region
Construction Trades Workers

Employed in Industry Group (2018)

8,000

6,000

4,000
Engineers

Business Operations Specialists

2,000

Supervisors of Construction and Extraction Workers
Secretaries and Administrative Assistants
Architects, Surveyors, and Cartographers
Metal Workers and Plastic Workers
Other Installation, Maintenance, and Repair Occupations Top Executives

0
$0

$20

$40

$60

Median Hourly Earnings
Source: EMSI 3-digit occupation table (occupations with greater than 100 employment in industry).

wages are probably finding more satisfactory
matches; otherwise, they may have to move outside
the region to improve their career prospects. As
The Data Center has shown previously, water
management jobs tend to pay relatively high
wages. Figures 9 shows median hourly earnings in
occupations with significant representation in “core”
and “supporting” water management industries;
and for comparison, Figure 10 shows median hourly
earnings for all occupations across all industries.
Hourly earnings in key water management
occupations are far more likely to fall in the $20
to $30 range, indicating a prevalence of relatively
accessible, middle-skill occupations.

trend for Other Heavy and Civil Engineering
Construction and Engineering Services, both key
water management industries. Strong employment
growth has been matched by strong wage growth,
as depicted in Figure 11. However, wages for most
occupations in the cluster’s core and supporting
industries remain below those at the national
level. This is illustrated by Figure 12, which
plots the median hourly earnings for top water
management occupations on the horizontal axis
(adjusted for cost-of-living) against median wages
for the same occupations at the national level on
the vertical axis. Occupations to the top-left of
the diagonal tend to earn higher wages nationally
after adjusting for cost-of-living.

Wages have seen a particularly promising

DATACENTERRESEARCH.ORG

21

3

WHAT PULLS A CLUSTER TOGETHER? SHARING, MATCHING, AND
LEARNING

Figure 10
Economy-wide occupation groups by employment and earnings
All industries in Super Region

2018 Jobs
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Median Hourly Earnings
Source: EMSI 3-digit occupation table (occupations with greater than 100 employment in industry).

The process of matching in the labor market
hinges on education, specialized occupational
skills, and experience. Disparities in these
factors by race, gender, and age, together
with discrimination and occupational sorting,
contribute significantly to the persistence of
inequitable labor market outcomes and earnings
gaps across race and gender. A finding of
Brookings’ 2018 report on Renewing the Water
Workforce was that key water occupations tend to
be older, whiter, and more male-dominated than
the workforce as a whole.17 As illustrated in Figure
13, the engineering and heavy civil construction
industries are disproportionately white and maledominated.
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In the short-term, the disproportionate
demographic makeup of some key water
management industries and occupations opens
an opportunity for inclusive growth. Over a longer
time frame, the persistence of occupational
segregation represents a serious threat to
cultivating and replenishing the workforce for
these critical industries, especially in a region as
demographically diverse as Southeast Louisiana.
Interventions to open up occupations and access
to skills on a generational scale may be necessary
to nurture a healthy, place-attached, adequatelyskilled labor market over the decades-long time
horizon of coastal planning.
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Learning
Lastly, the learning mechanism reveals how
closely hitched clusters are to regional systems
of innovation and skill development. While
knowledge resides with firms and skilled workers,
the exchange of some forms of knowledge are
greatly facilitated by proximity. This process
contributed to the ways that clusters become
“embedded” within regions. Face-to-face contact
remains critical for knowledge exchange. While
“codified” knowledge (knowledge that is explicitly
documented) can be easier to transfer across long
distances, “tacit” knowledge or “know-how” may
be more difficult to transfer without the type of
frequent and informal contact that comes with
proximity. Moreover, when workers switch jobs,
they take their knowledge with them. Because
the cost of switching jobs locally is less than the
cost of moving elsewhere, job-switching provides
a mechanism of knowledge transfer across firms.
A similar process occurs when small businesses
spinoff of larger operations.

Average wages, Salaries, & Proprietor Earnings

Figure 11
Average earnings growth in Super Region
Key water management industries
Engineering
Services

$100,000
$90,000
$80,000
$70,000

Other Heavy
and Civil Engineering
Construction

$60,000

Network perspectives can often retroactively
explain the separation of clusters that thrive and
change from clusters that sputter along despite a
favorable recipe of ingredients.18 Dense networks
that cut across different systems – universities,
small businesses, large businesses, and government
agencies – and mix large firms with small businesses
signal a healthy entrepreneurial ecosystem.
Meaningful knowledge exchange across a diversity
of organizations and professions promotes
innovation and hybrid, adaptive management.
Large, anchoring organizations such as a leading
corporation or government agency can seed new
ideas and buffer against risks – or can dominate
the informal rules and routines that shape network
formation and stymie innovation. A learning region
should not be too homogeneous and inward-looking
but should link across sectors, creating opportunities
for different kinds of specialized knowledge to be
recombined in novel ways.19

Figure 12
Median wages in top occupations in core
and supporting water management industries
United States versus Super Region
$60
U.S. median hourly earnings
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$40
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Super Region median hourly earnings
(cost-of-living-adjusted)
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2015

Source: EMSI 3-digit occupation table
(occupations with greater than 100 employment in industry)

Source: EMSI industry table
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Figure 13
Occupational demographics of core and supporting
water management industries
All industries in the Super Region
Core and supporting water management industries
Female
Male
Black
White
Hispanic/Latino
Asian
Other
0%

20%

40%

60%

Source: EMSI 6-digit industry and 3-digit occupational tables

Unfortunately, these forms of learning are difficult
to measure. Many researchers who focus on
regional innovation use patents as an indicator.
Patents indicate that individuals and organizations
seek intellectual property protection for ideas that
are innovative and have commercial applications.
Patent databases also provide a wealth of detailed
data. This data allows, for example, investigations
of how elaborate co-patenting networks correspond
with indicators of cluster performance. A major
limitation is that patents reflect a form of
explicitly codified knowledge with a bias toward
technological or scientific applications. They are
thus, at best, proxies for the inter-personal and
inter-organizational networks that define learning
regions and less well-suited to measure knowledge
formation in industries where cutting-edge
research, development, and technologies are not
necessarily central activities.
Figure 14 shows the number of patents in categories

24

related to water management in Louisiana. Though
the numbers are small, the number of patenting
inventors of water management technology in
Louisiana has been consistently higher since 2014.
As shown in Figure 15, this recent uptick follows
a two-decade long declining trend in Louisiana’s
share of water management technology inventors,
relative to the nation.
To be clear, patent data is only a small – but
suggestive – part of a regionalized learning and
innovation culture, one for which we happen
to have detailed data. Ultimately, forms of
knowledge that are more influential to water
management locally are also more difficult to
measure: tacit knowledge and know-how, process
innovation, cross-sectoral partnerships, and
planning across the boundaries of ecosystems,
water bodies, and political jurisdictions. Since
geographical proximity is neither necessary
nor sufficient for learning and innovation, such
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institution-building in a manner that crosspollinates coastal priorities by linking different
sectors will ultimately have a larger influence on
long-term development than patents and other
codified forms of knowledge.
This highlights a central bridging role for the
Super Region’s universities, state and local
government agencies, nonprofit organizations,
and philanthropy. While it provides an imperfect
measure, despite the level of attention paid to
Louisiana’s coast, employment in Environment,
Conservation and Wildlife Organizations is only
about two-thirds of what would be expected based
on national averages. Data from the Foundation
Directory Online shows that organizations located
within the Super Region received only about a 5
percent share of total philanthropic grant-giving
for environmental causes on the Gulf Coast.20 This
is despite the fact that coastal Louisiana has the
most vulnerable coastline in the United States.

throughout the economic development field
has advanced an interpretation of innovation
where the private sector dominates. This
perspective often downplays the critical role of
the public sector as the “investor of first resort,”
taking on basic but risky investments that have
powered many if not most of the consumer and
business technologies that have transformed the
economy.21 Since public agencies (e.g., the CPRA,
local governments, and federal government
research agencies) and private foundations have
an interest in coastal and water investments
in Louisiana, it is important that these entities
consider how their investments may be multiplied
through their contributions to the regional
learning process. Examples include promoting
cross-jurisdictional and cross-sectoral leadership
and networks, risky but catalytic investments with
uncertain benefits, and specific interventions in
instances where the private-sector market alone
fails to deliver a socially optimal outcome.

Figure 15
Louisiana’s share of national
water management patent inventors
1980-2018, five year rolling average

Arguably, the cluster framework’s diffusion

Figure 14
Annual Louisiana inventors of patented
water management technologies
1980-2018, five year rolling average
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WATER MANAGEMENT PATENTS

It is possible to zero in on patents that might be directly related to water management
technologies. The International Patent Classification (IPC) system includes codes for: Hydraulic
Engineering (E02B); Foundations, excavations, embankments (E02D); Dredging, soil-shifting
(E02F); Installations or methods for obtaining, collecting, or distributing water (E03B) and; Sewers,
cesspools (E03F). Notably, Milwaukee is strong in these NAICS codes. This is consistent with the
city’s “water cluster” as one comprised primarily of water-based technologies and therefore
differing from Southeast Louisiana’s “water cluster.”22
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Conclusion: Toward an evolutionary
perspective on the water economy
Coastal restoration and water management is not
only a struggle for the very survival of Louisiana’s
communities, but also an opportunity to rewrite
the narrative of our regional economy around
emerging and sustainable industries. Southeast
Louisiana’s economic history has always been tied
to its location, where the Mississippi River meets
the Gulf Coast. It only stands to reason that this
should continue.
The economic development imagination has been
captivated by the idea of the cluster since the
term’s introduction in the 1990s. Cluster-based
approaches have pushed economic developers to
think beyond industrial recruitment and retention
in a productive way. The cluster perspective
highlights relationships across industries, the
importance of supportive institutions and public
policies, and practical opportunities to bridge
the divide between workforce development and
economic development. However, its salience
in the field has been met with long-simmering
criticism. Arguably, the cluster playbook has
promoted imitation in the adoption of generic
sectoral targets, has frequently failed to motivate
sufficiently sustained coordination of policy and
planning efforts, and too often merely repackages
more traditional, incentive- and marketing-centric
activities to questionable effect. Though individual
cluster initiatives are difficult to evaluate, cluster
initiatives in aggregate have yielded mixed results.

DATACENTERRESEARCH.ORG

Indeed, since the diffusion of the term “cluster,”
economic growth and opportunity has actually
become more concentrated in fewer places.23 A
number of cluster success stories remain highly
visible despite being dwarfed by a multitude
of forgotten cluster initiatives. Indeed, the
development of clusters may be more symptom
than cause of healthy regional economies.
Regional “lock-in” to previous rounds of economic
development and simple unlucky timing can
prevent regional institutions from adapting
to emergent opportunities. For this reason,
economic development plans must balance shortterm, specific opportunities with longer-term,
institutional transformations – even with limited
knowledge of the future.
For these reasons, some leading economists
and regional scientists expressed reservations
about the merits of “cluster policies” as a primary
economic development strategy.24 Cluster policies
involve solving difficult coordination problems
when the costs of sustained effort in an uncertain
environment can easily outweigh the potential
benefits. The water management cluster should be
engaged from a holistic perspective, one that does
not lose sight of the labor market as a whole or
its intersections with the range of environmental,
community, and industrial changes affecting
coastal Louisiana.25 These issues are closely tied
to broader regional challenges like, persistent
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unemployment, uneven population growth and
decline, income inequality, and inclusive labor
market opportunity.
Though the cottage industry of cluster studies
is sharply limited in its ability to address these
underlying factors, unpacking the processes behind
regional specialization points to specific open
questions about the water management cluster.
Sharing, matching, and learning work to produce
regional competitive advantage and to drive the
development of “traded” industries that export goods
and services to meet external demand. Despite the
impressive scale of investment, water management
in Southeast Louisiana depends on demand that is
primarily local and driven by public sector spending.
There are promising and growing opportunities
for “exporting” this specialization to other regions,
but the notion of clusters is inherently less relevant
to local-serving industries.26 Previous editions
of The Coastal Index used USACE data on firms
winning out-of-state contracts, including Hurricane
Sandy recovery contracts, to demonstrate the
burgeoning but unrealized potential of trading
on the Super Region’s water management
specialization.27 Environmental specialization and
the limited mobility of workers in construction
trades likely limits the exportability of certain
activities involved in the cluster. Such frictions
are likely to operate differently on different
specialized activities, with consequences for the
geographical evolution of the external “market”
for water management and coastal adaptation
work. This degree of detail is not well captured in
conventional economic data. Further research into
the geographical specificity of water management
expertise is needed, especially for decisionmakers
to move beyond short-term priorities. A longerterm view involves both maximizing locally
embedded expertise and positioning that expertise
to meet the evolving needs of coastal adaptation
in other regions of the U.S.
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Figure 16
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Current spending provides a window of
opportunity to do so. Recent job trends in heavy
civil construction are a welcome sight, but the
geography of regional opportunity is always
churning. Long-term economic development
requires continual evolution, and successful cluster
initiatives focus more on establishing a robust
ecosystem rather than on quick job gains.28 Folding
coastal and water issues into our institutional and
political priorities, and helping small entrepreneurs
and un- and under-employed workers tap into the
water economy has been, and should continue to
be, a priority in the short-term. In the longer term,
the Super Region should also cultivate a learning
culture by investing in the specializations that will
unlock a broader market in the future, including
specialized expertise in the design, planning,
finance, and coordination of large-scale coastal
infrastructure. If heavy civil construction alone
dominates the region’s specialization in water
management, early success may lock our region out
of long-term opportunities to meet the needs of the
local, national, and even global economy of water
as it evolves over decades in unforeseen directions.
Given the uncertainty, how might we anticipate
the water management economy to evolve over
the longer term beyond the boundaries of the
Super Region? Demographic projections of coastal
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populations at risk are suggestive of the potential
for future demand. A plausible assumption is
that such projections provide a rough proxy for
future demand for infrastructure and adaptation
investment, simply given the potentially dire
consequences for large numbers of people at risk
of chronic inundation without significant public
and private investment. The “population at risk”
curve in Figure 16 is adapted from a demographic
study that projects the total population-at-risk
in the continental United States.29 Demand will
increase as other coastal areas follow Louisiana
in making large-scale investments to bend the risk
curve in advance of chronic inundation. While the
shape of the curves and their inflection points are
approximate and uncertain, the intent is to suggest
that, as the market switches from emergence to
growth-stage, the relative importance of clustering
effects peaks. As the water management industry
matures and the market saturates, innovation and
productivity become less important relative to cost
efficiencies. This is, in part, why maturing industries
often relocate to low-wage areas. Successful
regions capture the wave of growth and evolve by
adapting to a new specialization before decline
reaches a tipping point. Less successful regions
remain locked-in by the specializations that drove
growth during previous rounds of investment.
This underscores the importance of cumulative
effects and sequencing in shaping the evolution
of clusters over a longer time frame. The time for
“first mover” advantages is now.
In summary, the data analyzed in this brief suggest
the following longer-term concerns for the
development of the water management cluster in
Southeast Louisiana:
• Though its impact is detectable in recent
trends, the water management cluster is
difficult, perhaps impossible, to define in
a concrete, consistent manner. Ultimately,
the more important questions relate to
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how regional specialization will shape
the development of this emergent cluster
and how water issues intersect with the
development of the regional economy more
broadly.
• Thinking more broadly than the municipality
or the parish remains critical. Our collective
regional aptitude in adapting to coastal
challenges depends on coordinated efforts
to organize the water management economy
with a Super Regional perspective. This
applies both to economic development and
to a variety of other governance challenges
related to environmental change.
• There are signs of strength in construction
activities. Other Heavy and Civil Engineering
appears to be the bellwether industry in
the coastal restoration economy. However,
performance in related design, planning, and
supportive activities, including engineering,
has been mixed. Deepening the integration
across these industries will mean a stronger
regional economy, better positioned for
long-term growth and better equipped to
respond to our coastal challenges.
• Inclusive growth with opportunities ranging
from entry-level to highly-skilled will be
critical to the development of the water
management cluster. Water management
provides the type of middle-skill
opportunities that have become increasingly
rare, both across the Super Region and at the
national level.
• Many different types of work are involved in
water management and coastal adaptation,
and new activities will continue to emerge
over time. Stakeholders should focus on
building bridges across different, historically
separate fields of practice. Evidence of this
can already been seen in the permeation of
coastal and water management concerns
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across private sector businesses, nonprofit
organizations and philanthropy, and
government agencies that have traditionally
not had a core focus on environmental
issues. Community organizations, urban
planners, and economic development
agencies are developing a shared language
with coastal scientists and engineers. Not
only does this promote a shared agenda
across the Super Region but it also creates
opportunities for innovation and knowledge
exchange that are critical to regional
specialization.

in the “Sharing” section above could be applied
to establishment-level rather than industry-level
data. This would provide new ways to better inform
the emergence of specialized water management
activities and their complex intertwining with other
important social, economic, and environmental
challenges within the Super Region.

Along these lines, a number of topics are
suggested for future research. First, the focus
of this brief is regional specialization in water
management. This question should be placed
into dialog with a second set of questions
concerning regional diversity and the uneven
pattern of economic and demographic change
across the region. For example, a companion
brief (forthcoming) will examine how economic
inequality shapes exposure and adaptation to
coastal change in ways that are uneven across
geography and industry. Second, there are
opportunities for more detailed, multi-method
analysis to unpack the underlying workings of the
water management cluster, especially where these
workings extend beyond the limits of conventional
quantitative data on industries and occupations.
In particular, qualitative research could examine;
subcontracting networks among coastal restoration
businesses and the barriers to competition among
local firms; the types of knowledge that are locally
embedded and the degree to which specific
activities are likely to be “exportable” in the future
and; the process of innovation and knowledge
exchange across workers, businesses, government,
and nonprofit organizations. In addition, with
better administrative data from the CPRA and
USACE, the kind of network analysis demonstrated
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Appendix: Summarizing the Cluster
Table 1 summarizes industries in the water
management cluster. Based on the analysis above,
each industry has been further classified according
to their loose affiliation with the cluster as follows:
• Core industries: The industries that receive
the bulk of CPRA and USACE contracts, where
we should expect to see, and likely have seen,
the largest direct impacts associated with
water management and coastal restoration
spending. The largest core industries
are Other Heavy and Civil Engineering
Construction and Engineering Services.
• Supporting industries: The industries that
have a backward supply chain relationship
with core industries.
• Similar sales market industries: The
industries that have either similar
supply chain relationships with core and
supporting industries or similar occupational
requirements.
• Other business services industries: Other
industries in the U.S. Cluster Mapping
Project’s Business Services cluster that are
not clearly related to the core activities in
question.
• Other construction products and services
industries: Other industries in the U.S. Cluster
Mapping Project’s Construction Products and
Services cluster that are not clearly related
to the core activities in question.
For simplicity, only industries with greater than
100 employees in the Super Region are shown.
Core industries are most closely associated with
water management. These industries receive
contracts from the USACE and CPRA, and their
NAICS descriptions are closely – and relatively
unambiguously – tied to the central work of
coastal restoration and urban water management.
Supporting industries provide inputs to the supply
chain of the core industries. While these industries
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also serve other industries unrelated to coastal
change, their contribution to the local value chain
is suggested by their forward and backward links.
Other business services and Other construction
products and services are associated with core
water management industries on the basis of the
U.S. Cluster Mapping Project’s standard. However,
contracting data and input/output analysis
suggests that direct and indirect links with water
management and coastal restoration are tenuous
at best. Many of these industries also have very
little employment in the Super Region.
The table also includes the number of jobs in each
industry and the location quotient. Percentage
change in jobs is provided for three periods: 2001
to 2004 (pre-Katrina), 2006-2009 (post-Katrina),
2010-2018 (post-recession and post-Deepwater
Horizon). Based on a shift-share decomposition, the
“competitive shift” indicates the percentage point
change above or below expected industry growth
based on national industry trends for the same
time periods. Positive values indicate higher than
expected growth, often interpreted as evidence of
local competitiveness, whereas negative values
suggest that an industry lags behind the nation. The
last column indicates whether an industry’s location
quotient is statistically significantly higher, on
average, after Hurricane Katrina and/or Deepwater
Horizon than before Hurricane Katrina.
These categories are intended to provide a more
fine-grained impression of how the industries that
makeup the water management cluster are related
and how they have performed over recent periods.
This is one approach to refining how coastal
and economic development stakeholders might
understand the water management cluster as it
exists today. The next and final section addresses
more conceptual issues from the perspective of a
longer-term view of regional specialization in water
management.
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TABLE 1
SUMMARY OF COASTAL INDEX 2017 INDUSTRIES AND CLUSTER SUB-GROUP
CLASSIFICATIONS*
2018
NAICS

Description

RAW CHANGE (%)

COMPETITIVE EFFECT (%)

Jobs

LQ

2001-04

2006-09

2010-18

2001-04

2006-09

2010-18

684

2.1

22.3

1.1

-2.7

23.2

-6.7

-27.5

1417

1.0

-32.6

-7.2

-20.9

-33.1

9.8

-38.4

10567

12.0

-25.6

6.2

53.6

-12.6

13.7

38.0

CLUSTER CORE INDUSTRIES
221310

Water Supply and
Irrigation Systems

237110

Water and Sewer Line
and Related Structures
Construction

237990

Other Heavy and Civil
Engineering Construction

541330

Engineering Services

10160

1.4

-8.0

12.3

-9.2

-6.9

6.6

-20.9

541370

Surveying and Mapping

639

1.7

-7.5

-2.9

9.7

-13.3

23.4

-9.8

929

1.5

5.8

-52.4

-10.2

0.6

-59.6

-21.2

223

2.0

NA

NA

-9.6

NA

NA

-26.5

1538

6.4

-13.1

-19.6

3.9

6.8

-13.5

-14.4

(except Geophysical)
Services
541620

Environmental Consulting
Services

CLUSTER SUPPORT INDUSTRIES
324121

Asphalt Paving Mixture
and Block Manufacturing

332996

Fabricated Pipe and Pipe
Fitting Manufacturing

541310

Architectural Services

1256

0.9

7.7

11.5

2.8

9.4

20.2

-16.8

541320

Landscape Architectural

170

0.7

4.8

-3.7

-39.4

0.8

10.5

-45.7

1801

0.4

29.0

26.8

70.3

20.4

8.5

13.3

1240

0.9

111.1

37.8

14.3

84.1

-11.8

-3.2

1959

1.6

105.2

20.7

53.8

84.1

-3.1

-13.0

Services
541611

Administrative
Management and General
Management Consulting
Services

541690

Other Scientific and
Technical Consulting
Services

541990

All Other Professional,
Scientific, and Technical
Services
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Summary of coastal index 2017 industries and cluster sub-group classifications cont’d…

2018
NAICS

Description

RAW CHANGE (%)

COMPETITIVE EFFECT (%)

Jobs

LQ

2001-04

2006-09

2010-18

2001-04

2006-09

2010-18

7549

5.9

-12.9

-8.4

21.2

6.3

-7.2

11.0

10735

8.6

12.5

23.8

23.5

22.1

-12.4

-52.5

1255

0.8

-35.1

-18.8

56.3

-19.0

-23.5

9.7

667

0.6

-30.9

86.9

103.9

-45.0

72.6

91.5

1395

0.6

-33.6

0.1

67.4

-17.6

7.0

29.8

210

1.2

7.5

2.8

-2.0

18.8

3.0

6.8

SIMILAR SALES MARKET
236210

Industrial Building
Construction

237120

Oil and Gas Pipeline
and Related Structures
Construction

237130

Power and
Communication Line
and Related Structures
Construction

561210

Facilities Support Services

OTHER BUSINESS SERVICES
518210

Data Processing, Hosting,
and Related Services

533110

Lessors of Nonfinancial
Intangible Assets (except
Copyrighted Works)

541199

All Other Legal Services

252

1.2

-8.0

16.4

21.4

-31.6

-3.6

-15.2

541214

Payroll Services

1431

1.1

13.9

43.7

24.0

32.8

36.0

8.0

541511

Custom Computer

2476

0.4

13.5

-2.3

11.6

19..8

-16.1

-35.0

1910

0.3

2.7

23.7

43.3

6.0

1.3

-5.8

507

0.9

96.5

-32.1

81.5

105.8

-29.1

39.0

849

1.0

20.6

-3.1

23.4

47.9

2.1

16.6

243

0.4

11.2

-42.3

26.1

23.4

-26.0

12.0

613

0.6

16.3

-13.6

59.2

-4.2

-30.7

22.1

589

0.8

-13.3

-35.4

55.2

0.9

-36.2

39.3

256

0.5

-30.2

-41.6

-4.2

-18.2

-32.2

-14.2

Programming Services
541512

Computer Systems Design
Services

541513

Computer Facilities
Management Services

541519

Other Computer Related
Services

541612

Human Resources
Consulting Services

541614

Process, Physical
Distribution, and Logistics
Consulting Services

541618

Other Management
Consulting Services

551112

Offices of Other Holding
Companies
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Summary of coastal index 2017 industries and cluster sub-group classifications cont’d…

2018

RAW CHANGE (%)

COMPETITIVE EFFECT (%)

NAICS

Description

Jobs

LQ

2001-04

2006-09

2010-18

2001-04

2006-09

2010-18

561311

Employment Placement

666

0.4

-31.0

-34.5

-43.0

-17.7

-7.9

-55.3

1214

0.4

18.4

-33.1

-38.5

15.6

9.2

-34.0

794

3.0

162.4

-64.0

122.1

168.7

-48.0

130.4

630

0.2

-50.7

5.4

-50.9

-42.6

-15.4

-75.9

611

1.0

12.1

0.4

46.5

-1.2

-2.6

37.5

1020

2.5

-11.2

12.0

9.3

-6.0

20.2

-24.0

Agencies
561330

Professional Employer
Organizations

561421

Telephone Answering
Services

561422

Telemarketing Bureaus
and Other Contact
Centers

561499

All Other Business
Support Services

561920

Convention and Trade
Show Organizers

OTHER CONSTRUCTION
327310

Cement Manufacturing

92

0.9

NA

-37.7

54.4

NA

-29.3

52.4

327331

Concrete Block and Brick

131

0.9

67.0

-46.6

21.3

63.9

-28.2

9.3

113

1.3

15.6

-45.1

-9.4

18.9

-13.9

-30.7

228

0.9

319.4

-37.1

245.4

300.7

-22.0

198.8

Manufacturing
327420

Gypsum Product
Manufacturing

327991

Cut Stone and Stone
Product Manufacturing

*Only industries with greater than 100 employment in 2018 are shown.
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Appendix: Methodology notes
The majority of the data presented in this brief is
based on analysis of EMSI’s industry table dataset
for wage and salary employees. EMSI’s data is
derived from a variety of traditional, publicly
available sources of labor market and business
information, such as the Bureau of Economic
Analysis, the Bureau of Labor Statistics, and the
Census Bureau. Like these sources, EMSI reports
industries using the NAICS classification system
at levels of detail ranging from 2-digit sectors to
6-digit industries. All EMSI data reported above is
based on 6-digit detailed industries to maintain
consistency with the U.S. Cluster Mapping Project
definitions, which are also available on EMSI’s
platform. Updated cluster definition crosswalks
that match the EMSI dataset were also obtained
from EMSI to facilitate the analysis.
EMSI harmonizes its industry data across
geographies and industry categories, and resolves
suppression issues. This combines the strengths
of different data sources while simplifying
comparisons across datasets. Employment trends
begin in 2001 because this is the earliest year of
available data. Median wages by occupation and
occupational demographics are based on the EMSI
occupation table dataset.
Relative industry concentrations and relative
industry change are measured by location
quotients and shift-share decompositions. These
are conventional tools of economic development
analysis. Location quotients measure the extent
to which an industry (or group of industries) has
excess employment in a study region relative to a
reference region (i.e., a location quotient greater
than 1). Shift-share analysis decomposes industry
change into three components: expected change
due to general growth in the reference region,
expected change due to industry growth in the
reference region (net of general growth), and the
difference between industry growth in the study
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region and industry growth in the reference region.
In all cases, the reference region was the entire
United States. Shift-share analysis was performed
for three periods, and 2005 was ignored due to the
short-term disturbance to employment data after
Hurricane Katrina.
The network analysis of forward and backward
links in industry supply chains is based on two
datasets provided by EMSI: 1) total industry
demand and total industry sales in the EMSI
industry table and 2) inter-industry sales and
purchases as reported in EMSI’s Social Accounts
Matrix (SAM). Like other local input-output
models, the SAM estimates are based on a variety
of federal- and local-level sources and attempt
to capture a comprehensive set of monetary
transactions in a given study region. Extensive
technical documentation is available on EMSI’s
website.
Labor productivity is based on data series
reporting state-level GDP (SAGDP9N) and
employment data (SAEMP25N) from the Bureau
of Economic Analysis. As stated in this brief, it’s a
rough approximation. Productivity is measured by
dividing the numerator (millions of chained 2012
dollars) by the denominator (number of workers).
More advanced productivity measures are based
on hours worked and can vary considerably by
industry and over time. As such, it is important
that this estimates are compared to comparable
estimates for the U.S. for the same industries.
Patents data is based on a custom query from the
PatentsView database API, a product of the United
States Patent and Trademark Office. “Inventors”
are individuals listed on the patent application.
“Water technology” patents as described in
the brief, were identified based on a review of
the available codes in the International Patent
Classification system.
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ABOUT THE COASTAL INDEX
Many states have significant coastal vulnerability, yet none of them are tackling this threat head-on at
the scale Louisiana is. The billions of dollars slated for coastal protection and restoration will create
thousands of jobs in the short term, but the most promising economic opportunity associated with the
Coastal Master Plan and related investments is the possibility of leveraging current investments to
develop a specialized “water management” industry cluster that is self-sustaining. The Coastal Index
quantifies some of the public and private investment already at work in Southeast Louisiana’s water
management industry. It then measures economic, social, and political factors that have been shown to
affect the formations of clusters in the U.S. — revealing strengths and weaknesses in the state’s ability to
create a vibrant industry cluster. To find updates to The Coastal Index and companion publications, visit
www.datacenterresearch.org/topic/coastal/.

ABOUT THE DATA CENTER
The Data Center is the most trusted resource for data about greater New Orleans and Southeast Louisiana.
Since 1997, The Data Center has been an objective partner in bringing reliable, thoroughly researched
data to conversations about building a more prosperous, inclusive, and sustainable region. The Data
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