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THE ECONOMIC VALUE OF THE COASTAL ZONE*

MICHAEL I. LUGER
University of North Carolina at Chapel Hill

ABSTRACT

This article provides a methodology for estimating the economic value of the
coastal zone. That methodology is used to construct estimates of “GNP-
originating” in the coastal zone, in aggregate, and as a percent of individual
coastal states’ and national Gross National Product (GNP). The results are
quite dramatic: in 1985, GNP-originating in the coastal zone totalled approx-
imately $1.5 trillion, or some 31 percent of U.S. GNP. The coastal zone has
become more important over time. Coastal states vary, however, in their
economic reliance on their coastal zones. Even when states’ required matches
are included, the ratio of federal Coastal Zone Management Act spending to
coastal GNP is almost 1:2000. Given the fragility of the coastal environment
and its considerable importance to the U.S. economy, those ratios seem quite
favorable and tilt in favor of continued spending on coastal zone managément
programs.

Proponents of coastal zone protection legislation typically claim that special
action is needed to preserve the “value” of the coastal zone. As long ago as 1969,
the Stratton Commission issued a seminal report as part of the 1966 Marine
Resources and Development Act which stated that “the coast is, in many respects,
‘the Nation’s most valuable geographic feature’ where the greater part of our trade
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and industry takes place. . .” [quoted in [1], p. 1219]. Yet, only a few researchers
have attempted to quantify that “value.” That quantification is necessary to estab-
lish a baseline for further benefit-cost analyses of coastal protection activities.

This article provides a methodology for estimating the economic value of
the coastal zone. That methodology is used to construct estimates of “GNP-
originating” in the coastal zone, in aggregate, and as a percent of individual
coastal states” and national Gross National Product (GNP). The results are quite
dramatic: in 1985, GNP-originating in the coastal zone totalled approximately
$1.5 trillion, or some 31 percent of U.S. GNP. These figures are sensitive to the
way the coastal zone and coastal value are defined.

In the following sections, the article defines “coastal zone” and “coastal value,”
reviews some earlier work on the topic, explains how our methodology differs
from that of earlier studies, and presents estimates of coastal value for 1978 and
1985 for thirty coastal states and three coastal territories. Finally, the article draws
some implications for coastal policy.

DEFINING THE COASTAL ZONE
AND COASTAL ZONE VALUE

The Coastal Zone

We define the coastal zone as the 413 counties in thirty states and five territories
that are either adjacent to or within fifty miles of the oceans, bays, or Great Lakes,
or lie within an estuarine region.! This designation of coastal zone counties is
strictly objective, based on the coastal/estuarine proximity criterion and an exam-
ination of detailed maps. All but twenty-four of the coastal zone counties are also
within the coastal zone, as defined by the Office of Ocean and Coastal Resource
Management. All but ten of the coastal counties are within the coastal zones
defined by their respective states.

An entire county was included in the coastal zone if it is adjacent to an ocean,
bay, or Great Lake. Those parts of non-adjacent counties that lie within a fifty mile
radius of the coast were also included in the coastal zone. In addition, all parts of
the five U.S. territories (American Samoa, Guam, Northern Mariana Islands,
Puerto Rico, and the Virgin Islands) were included.

Coastal Zone Value

The value of the economic activity and natural resources found along the 95,000
miles in the United States bordering the Atlantic and Pacific Oceans, estuaries, the

The fifty mile radius is also used by federal agencies in defining coastal counties. Land within
this radius can be expected to have land uses that relate to the coast. Admittedly, there is no specific
basis for choosing fifty miles, as opposed to thirty miles, sixty miles, or some other distance. A
complete list of coastal zone counties can be obtained from the author, or see [2].
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Gulf of Mexico, and the Great Lakes, has two components: the current market
value of all goods and services that are produced directly and indirectly from
coastal resources and coast-related activities (which is equivalent to the gross
national product-originating in the coastal zone, or “coastal GNP” for short), and
the intangible value of recreation and other activities and resources that people
enjoy, but for which they do not pay directly (termed “non-market” values).

PREVIOUS STUDIES OF
COASTAL ZONE VALUE

Economists have measured coastal value by focusing on market and non-market
values, and by estimating the importance of the coast for the nation as a whole and
for specific places and types of activities or coastal resources.

Market Value

Published studies in the early 1970s aggregated the market value of the goods
and services produced by a limited set of coast-related industries. For example, the
Urban Land Institute [3] and the U.S. Department of Commerce [4] based “value”
on the jobs and payroll created in industries that require proximity to the coast,
including commercial and sport fisheries, coastal recreation and tourism, mineral
extraction, and ports. Even this limited definition of “coast-related” industries can
generate large coastal values. For example, fishing contributed more than $30
billion to the U.S. economy in 1987, and recreation and tourism added more than
$8 billion to the economy [5]. In addition, more than 12 percent of the United
States’ oil production, and 25 percent of the national gas production, took place in
coastal counties in 1987, accounting for at least $20 billion more in value [6, 7].

More recent studies, by Pontecorvo [8] and Pontecorvo, et al. [9], expand the
definition of “coast-related,” and consequently, provide higher estimates of
coastal value. Those studies focus on the entire “ocean sector,” rather than on
selected industries. Pontecorvo’s “ocean sector product” equals

. . . the value added by those establishments within 66 GPO (Gross Product
Originating) sectors . . . that either utilize an ocean resource in the production
process or exist because the demand for the establishments’ final output is due
to some attribute of the ocean sector [8, p. 9].

His estimate of “ocean sector originating” for 1987 was $109 billion, or 2.6
percent of GNP.

Gosselink, Odum, and Pope argue that these types of studies understate the true
value of the coastal environment [10]. Those authors estimate coastal value by
converting the “total embodied energy of the environment” including solar energy
and human-made fuel based systems, to dollar equivalents. Using that approach,
they estimated unaltered wetlands to be worth $82,000 per acre. If that estimate
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were correct, total coastal wetland value would have been approximately $715
billion in 1974 [6, p. 36]. Total coastal value would have been even higher.
Shabman and Batie, among others, criticize Gosselink, Odum, and Pope’s
technique because it “fail[s] to recognize the nature of the process by which
economic values are determined and made an illegitimate marriage of the prin-
ciples of systems ecology and economic theory” [11].

The Non-Market Value of the Coastal Zone

The studies summarized above also may understate the worth of the coastal
zone to society because economic resources, including the coast, can have “value”
that is not based directly on market prices, or cannot be converted directly into
dollars. Therefore, economists have devised different methods to approximate the
non-market value of coastal resources.

In short, these methods attempt to attach a value to the use of the coast for
fishing, recreation, or related uses, when no direct payments are made for that use;
to the importance of the coast for purposes not directly related to the oceans and
wetlands; and to the utility people derive from the mere existence of coastal
resources, whether or not they actually use them. The methods include estimating:
the cost people would incur to travel to the coast (for example, Raphael and
Jaworski [12]); the amount by which the existence of wetlands reduces the cost of
flood control and pollution abatement (Shabman and Batie [11]); the degree to
which the existence of wetlands and coastal fishing grounds reduces prices of
seafood and related goods, thereby producing consumer or producer surplus
(Lynne, Conroy, and Prochaska [13] and Freeman [14]); people’s willingness-to-
pay for the “beach experience,” the use of the beach for a day, or the restoration of
the beach to some uneroded or unlittered condition (Lindsey and Tupper [15],
Silberman and Klock [16], and Bell and Leeworthy [17]); and the degree to which
proximity to the beach adds value to coastal property, because of all the benefits
such proximity provides (Wilman [18], Anderson and Edwards [19], Brown and
Pollakowski [20], and Terich and Gabriel [21]). A more complete literature
review is found in [2].

These approaches are important to note, but they are not practical to use for the
purpose of creating a national estimate of coastal zone value. Each of the studies noted
above is based on data from particular places, and for particular types of coastal
activities or resources. Conceptually, those micro-estimates could be aggregated into
a national total, but the data needs to do so would be monumental.

Summary of the Literature

The studies we have reviewed above provide different estimates for the
economic value of the coast, or its components. These are summarized in Table 1.
These estimates have one common interpretation: regardless of how one measures
coastal value, it is sizable. Looking at current market values of goods and services
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Table 1. Estimates of Coastal “Value”

Methodology Suggested By Estimate Year; Scope

Gosselink, Odum, and Pope [10] $715 billion 1974, all coastal wetlands.

Urban Land Institute [3] $58 billion 1987, fishing, recreation and tourism,
U.S. Department of Commerce [4] off-shore and related oil and gas.
Pontecorvo [8] $109 billion 1987; “ocean sector-originating.”
Raphael and Jaworski [12] $51.8 billion  1978; fish, wildlife and recreation in

Michigan’s coastal wetlands.

Lynne, Conroy, and Prochaska [13] $3 per acre Florida wetlands based on blue crab

production.
Lindsey and Tupper [15] $47 Mean willingness-to-pay for a one-
time beach experience.
Bell and Leeworthy [17] $1-5 Willingness-to-pay for one-time beach
Silberman and Klock [16] use or to have beach restored.
Anderson and Edwards [19] $11-102 Value of a foot of water frontage
(additional rent).
Anderson and Edwards [19] $4,275-20,000 Asset value of a view.
per site

produced by just three coast-related industrial sectors, the value was $58 billion in
1987. When the list of sectors is expanded to some sixty industries, the estimate of
coastal value doubles. When coastal value is measured in terms of the market
value of the embodied energy at the coast, rather than in terms of standard
transactions, the value is still higher. As high as these figures are, they still may
understate the full value of the coast since they exclude the consumer surplus that
is created by people’s willingness-to-pay for beach access, coastal proximity, and
coastal views, in excess to what they are actually charged.

NEW ESTIMATES OF COASTAL ZONE VALUE

We estimate the economic value of the coast using an approach similar to
Pontecorvo’s [8, 9]. This approach achieves the broad coverage most useful for
national policy-making purposes and is well-placed within an economics litera-
ture on “national income accounting.”?

Zis important to note an important limitation of this approach, as well: GNP is but one of several
measures of economic welfare. There are other “social indicators” of welfare, and values that do not
occur in the marketplace are not captured by GNP. In addition, we could argue from a strict
environmental perspective that an increase in economic activity, as measured by GNP, has a negative
long-run effect on environmental quality at the coast, which may or may not result in lower coastal
GNP.
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We modify Pontecorvo’s approach because we judge his definition of “ocean
sector” to be too narrow. “Coastal zone” activities include more than those
endeavors that relate directly to the ocean. We identify three types of economic
activities that create value in the coastal zone:

1. Coast-dependent activities, or economic activities located in the coastal
zone that are locationally dependent on coastal resources—specifically, the
ocean, bays, Great Lakes, and estuaries, and their contents. These include,
for example, fisheries, yacht clubs, off-shore energy production, beach-
related recreation, marine research, and ocean transport and shipping. These
can only be performed in the coastal zone.

2. Coast-linked activities, or economic activities that use the ocean, bays, Great
Lakes, and estuaries, and their contents, in the production process, or that
produce intermediate inputs for coast-related activities, but are not necessarily
in the coastal zone. These include fish processing and packing, and the produc-
tion of fishing and other equipment used in the oceans, bays, Great Lakes, or
estuaries. These would not exist if there were no coastal zone. They do not have
to be located within the coastal zone, but are likely to be nearby.

3. Coastal service activities, or economic activities not included in 1), that are
located in the coastal zone and provide service to residents and visitors to
the coastal zone. These coastal services include real estate, wholesale and
retail operations, non-ocean-related recreation, and business and profes-
sional services. The viability of these depends on the size and income of the
coastal population and the success of other coast-related economic activity.
In economic terms, we include these in order to capture some of the
multiplier effects of coast-dependent activities. They create additional
income that is likely to stay in the coastal zone.

The sum of the value produced by these types of activities can be considered
to be the gross economic value of the coastal zone. That is not meant to sug-
gest that U.S. GNP without the zone would be lower by the full amount of
the total. Clearly, if there were no coast, people would go elsewhere in the
United States for recreation — for example, to lakes and mountain areas. The
level of economic activity would be higher in those places than it is now, then.
However, a change in the venue for recreation from a person’s first-best, utility-
maximizing choice (the beach), to his/her second-best choice (lakes or moun-
tains), entails a loss in welfare. Moreover, some activities—especially those
that are coast-dependent and coast-linked—do not have substitutes elsewhere
in the United States. And, it is likely that some tourists would not substitute
other forms of recreation for coastal recreation. If no coastal areas were avail-
able in the United States, or the quality of coastal areas deteriorated, that group
is likely to spend their dollars in foreign coastal locations. That happens
in Europe, where German, Austrian, Dutch, Swiss, and others without access to
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warm water coastal areas in their own countries vacation in Italy, southern France,
Greece, and Spain.

One could define the economic value of the coastal zone even more broadly
than we have above, as the sum of all economic activity in the coastal zone
(including exporting industries that do not use coastal resources), plus what we
called coast-linked economic activity. This definition is based on geographic
location as well as on the characteristics of industries. We include this alternative
in the analysis for comparison purposes.

Whatever the definition of coastal zone value, we interpret it to be the “value at
risk.” Some of that value could be moved inland if the coast were threatened or
degraded, but even then, there would be considerable transaction costs and
leakage.

The raw measures of “economic activity” that we use are employment and
payroll (P), largely because of data availability. We assume that GNP is a rela-
tively space-invariant multiple of those variables in order to approximate GNP-
originating. Thus, if Pys/GNPys = constant, then GNPz = Pz/constant (see
Pontecorvo, et al. [9]). On the factor input side of the GNP equation, GNP =
2.(P;+m +1; + X; + D)), where i is the relevant industry and P = payroll, xt =
profits, r = interest payments, X = indirect business taxes, and D = total capital
consumption allowance.

We classify industries into coast-dependent, coast-linked, and coastal service
activities based on information provided in the Census Bureau’s SIC Classifica-
tion Manual [22]. In some cases employment and payroll amounts are available at
the 3-digit level only. In those instances we multiply the employment or payroll
value by the proportion of “qualifying” 4-digit industries to 3-digit industries. The
list of industries included in coast-dependent, coast-linked, and coastal service
activities is shown in Table 2.

In 1985, 779,000 workers were employed in coast-dependent activities (requir-
ing proximity to the coast), with a payroll of approximately $15.8 billion. Another
239,000 workers were employed in coast-dependent economic activities (backward-
and forward-linked businesses not necessarily in the coastal zone), with a payroll
of $4.59 billion. The coastal service activities (located in the coastal zone, provid-
ing services to residents and visitors) is the largest of the three categories, with
27.3 million workers and $459.5 billion in payroll.

These employment and payroll totals have increased since 1978. In 1978,
445,500 workers were employed in coast-dependent activities, 174,600 in coast-
linked activities, and 21,390,000 workers in coastal service activities. The 1978
GNP-originating was $15.05 billion, $7.46 billion, and $597.7 billion for each of
the activity types. The largest increases have been in coast-dependent and coast-
linked activities.

Table 3 shows these employment and payroll figures, as well as the “coastal
GNP” originating from each of the activity types. The sum of “GNP-originating”
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Table 3. Employment, Payroll, and GNP-Originating
in the Coastal Zone, 1985 and 1978

Coast-Dependent  Coast-Linked Coastal Services

1985
Employment 779,000 239,000 27,304,700
Payroll $15.8 billion $4.59 billion  $459.5 billion
GNP-Originating $42 billion $12.17 billion  $1.27 trillion
Percent of U.S. GNP 1.05% 0.034% 30.36%

1978
Employment 445,500 174,600 21,390,000
Payroll $6 billion $2.98 billion  $238.4 billion
GNP-Originating® $15.05 billion $7.46 billion  $597.7 billion
Percent of U.S. GNP 0.7% 0.035% 28.36%

“GNP-Originating is based on payroll. The values using employment are similar.

for coast-dependent and coast-linked activities is $54.17 billion, or approximately
1.1 percent of the U.S. total. Pontecorve’s definition of “ocean sector” is roughly
similar to the sum of coast-dependent plus coast-linked activities. He estimates
that 2.6 percent of U.S. economic activity originates in the ocean sector, which is
the same order of magnitude as the estimate presented above [8, p. 7].

When the economic value of the coastal zone is defined to originate from all
activity in coastal counties, it is higher than the figures shown in Table 3. In 1985,
37.7 million workers were employed in coastal counties, or 46.4 percent of the
U.S. total. That represented $747 billion in payroll. Coastal counties accounted for
almost $2 trillion in GNP in 1985, or 49.4 percent of the U.S. total. (These
percentages correspond to the population share of coastal counties, as they have
been defined.)

The most inclusive definition of coastal zone-related economic activity is
the sum of all activity within coastal counties and coast-linked economic activity.
By that definition, the coastal zone accounted for approximately 38 million
jobs and $752 billion in payroll. These estimates are only slightly higher than
those from the definition used in the preceding paragraph. These estimates are
biased upwards due to some double counting. We did not have enough data to
separate coast-linked activities into those occurring outside vs. inside coastal
counties. However, based on an examination of the addresses of randomly-
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selected businesses in this category, we believe that most of the coast-linked
activity is in non-coastal counties, so the bias should not be large.

Tables 4 through 7 show the breakdown of coast-related employment and
payroll, by state, for 1985 and 1978. We can see that some states are more
dependent on their coastal economies than others (by any definition of coastal
GNP). The relative importance of the coast depends on the states’ particular
geography and demographics, the definition of coastal zone that is employed, and
whether employment or payroll is used in the calculation. In general, Alaska,
California, Delaware, Florida, Hawaii, Massachusetts, New Jersey, New York,
and Rhode Island are highly dependent on their coastal zones, with at least 50
percent of their payrolls and 60 percent of their employment generated in those
counties in 1985. The coastal states that are least dependent economically on their
coastal zones are Alabama, Georgia, Indiana, Minnesota, Mississippi, and North
Carolina, with no more than 12 percent of employment and 14 percent of payrolls
generated in those counties in 1985.

IMPLICATIONS FOR COASTAL POLICY

The coastal zone is a key economic sector that contributes more than 30
percent of the national GNP. Most of this value comes from the service sector,
but even without that type of economic activity, the coastal zone accounted
for some $55 billion in 1985. And, the coastal zone has become more impor-
tant over time, growing from 30.1 percent of the GNP in 1978 to 31.4 percent in
1985.

Because coastal values change over time, it is important to conduct the kind of
analysis we have performed here on a regular basis. As the coastal economy grows
in size, so too does the value of what is “at risk” from poor management of coastal
resources. Even now, the relative importance of the coastal zone to the U.S.
economy is one reason that support for coastal zone management legislation is
warranted. To date, such legislation has fared well on benefit-cost grounds. States
and territories received $33.4 million from the federal government under the
Coastal Zone Management Act in 1988 (see [2, Vol. I]). Those grants have been
used to manage almost 4000 times their value in economic output, using the
preferred measures of “coastal GNP.” Even when the states’ required matches are
included, the ratio of CZMA spending-to-coastal GNP is almost 1:2000. Given the
fragility of the coastal environment and its considerable importance to the U.S.
economy, those ratios seem quite favorable.

Our estimates indicate, as well, that the coastal zone is critical to the economies
of many coastal states and federal territories. In some of our most populous states,
50 percent or more of all economic activity occurs in coastal counties. For that
reason, policies to protect and enhance coastal resources are likely to continue to
enjoy strong legislative support in the 1990s.
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