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Overview  

 
A cooperative project sponsored by the National Ocean Economics Program at 
the Monterey Bay Aquarium Research Institute produced a baseline framework 
for collection of data available for the effective and efficient identification of 
economic vulnerability to the environmental hazards posed by climate change 
within the coastal communities of the United States. These communities, 
consisting of less than one-fourth of U.S. land area, contribute to over three-
quarters of the nation’s population and economic productivity. However, due to 
the proximity to the coastline and high-occurrence catastrophic events, they also 
occupy the land most vulnerable to sea-level rise and other effects caused by 
climate change. 
 

Need for Economic Data 
 
According to a recent publication on The Impacts of Climate Change on 
Regional Systems, “[r]esearch on the economic costs of sea level rise began in 
[the] 1980s… [but] many of the published estimates focus on a very limited 
geographic scope or are national in scope. It has recently become clear that 
regional and subregional estimates of the economic costs of sea level rise are 
also needed to inform coordinated response and adaptation planning that is 
responsive to local conditions”, (Neumann 2006). Social, ecological and 
economic data within the geographic regions most impacted are all necessary to 
fully understand the consequences of climate change and to identify vulnerable 
aspects of the communities. However, while social and ecological indicators for 
the assessment of vulnerability to environmental hazards have been thoroughly 
researched, little work has been done to inform coastal zone managers and 
policy makers as to the economic vulnerability of these valuable communities. 
 
Economic data, particularly at the local level, is key to driving political will and 
informed management decisions, but there is yet no succinct list of indicators to 
employ for this purpose. In particular, local time-series economic data is crucial 
to understanding the societal impacts of climate change. Unfortunately, the 
federal government does not release much economic information at the local 
level due to disclosure issues and the data available is rarely comprehensive or 
directly economic. The need for collection of time-series economic data at the 
community level is crucial within vulnerable coastal societies, but within the 
literature there has yet to be a framework or defined set of indicators available 
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for analyzing the economic vulnerability of coastal communities to the impacts 
of climate change.  
 

Research into Data Sources and Data Collection 
 

A comprehensive literature review was completed to extrapolate social 
indicators that had previously been identified, economic indicators that may be 
applicable, and the qualifications necessary to determine which indicators are 
most effective. A case study was then performed on the County of Monterey to 
identify the efficiency of data collection methods and availability of data sets.  
After referencing local planners, managers and political figures, a baseline 
framework of economic indicators that are both effective and efficient was 
completed. These indicators were chosen based on the following qualifications: 
 

• Is the indicator informative to policy decisions or analysis on economic 
resiliency and/or vulnerability to environmental hazards caused by 
climate change? 

• Does the data source provide an ample time-series data set? 
• Is this indicator easy to measure and practical for use? (in terms of 

expense, proprietary information, open availability and accessibility) 
• Is the indicator capable of being repeatedly measured without 

introducing exterior biases; or, is there an ability to accurately and 
effectively correct for introduced biases? 

• Does the data source cover the full geography and scope of issues for 
statistical analysis? 

 
The resulting framework of indicators and data sources is an invaluable resource 
to inform data collection leading to policy decisions that will protect the nation’s 
priceless coastlines from the potential threats of climate change. 
 

Framework of Indicators 
 
Although hundreds of data sources and indicators were reviewed, the ten most 
qualified indicators were chosen to create the baseline framework for economic 
valuations within coastal communities. Table 1 presents the indicators and data 
sources used in the case study performed within Monterey County, California. 
Some of the sources will apply nationally while others will only be applicable to 
the County of Monterey. 
 
Table 1. Top ten indicators and data sources within Monterey County, CA 

Indicator Data Source Data Included 
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US Census Bureau: 
American Fact Finder, 
2005 American 
Community Survey 

Employment by industry 

California Employment 
Development Department 

Labor force, employment and 
unemployment (with rates); High 
Wage occupations  

Industry 
Employment 

California Employment 
Development 
Department: 
US Census 

Employment by NAICS 8-digit 
codes 

Fastest 
Growing 

Occupations 
Projections 

through 2012 

California Employment 
Development 
Department: 
US Census 

Annual Average, percent change; 
Median Hourly Wages; 
Education and training level 

US Census Bureau: 
American Fact Finder, 
Economic Census 

Number of establishments; Sales, 
shipments, receipts, or revenue; 
Annual payroll 

CA Tourism (Dean 
Runyan Assoc.) 

Direct travel spending; spending 
by type of accommodation, 
commodity purchased; industry 
earnings generated in jobs 
dollars; and tax receipts 

Economic 
Industry 
Statistics 

Monterey County 
Agricultural Commission 

Value, acreage, and production 
(units) of agriculture by crop 

Value of All 
Infrastructure 

Monterey County 
Assessor 

All built infrastructure that goes 
through the County assessor's 
office 

Public 
Utilities 

Locations 

USGS (with city/county 
planners for reference) 

Gas, Electric, Telephone, Cell 
Towers, Water, Gas Stations, 
Sewage/Septic, etc. 

 Poverty level 

US Census Bureau: 
American Fact Finder, 
2005 American 
Community Survey 

Percentage of families and people 
whose income in the past 12 
months is below the poverty level 

NOAA  
CCAP/LiDAR 

GIS Land Use Plans 

Land use 
patterns  

City of Monterey: City 
Planning 
General Plan of the City 
of Monterey, 2004 

Commercial; Industrial; 
Residential; Parks, Recreation, 
and Open Space; Public/Semi-
Public; Special Planning Area 

Educational 
Attainment 

US Census Bureau: 
American Fact Finder, 
2005 American 
Community Survey 

Level of education for: 3 years 
and over; 25 years and over 
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AMBAG Census Data: 
1990 Census of 
Population, 2000 Census 
Profiles 

Occupied housing units, Vacant 
housing units/rate (incl. seasonal 
use), Rental vacancy units/rate Housing Costs 

and 
Occupancy US Census Bureau: 

American Fact Finder, 
2005 American 
Community Survey 

Home Values; Mortgages (owner 
costs, percentage of household 
income); Gross Rent (total, 
percent of household income) 

AMBAG Census Data: 
1990 Census of 
Population, 2000 Census 
Profiles 

Total, Numeric change, Percent 
change 

Population  
AMBAG Census Data: 
1990 Census of 
Population, 2000 Census 
Profiles 

Percent of all persons: (under 5, 
under 18, over 18, over 65, and 
every five years from 9 to 85); 
Median Age 

 
Although most of the data sources will be consistent nationally, some will need 
to be adjusted based on the region of data collection. Most data can be accessed 
online.  However, this may not be the case for all data sources, particularly in 
rural areas. State, county and city data sources are not guaranteed to exist in all 
regions, but should generally be available in consistent datasets from similar 
offices within individual states, counties and cities. For instance, land use 
patterns from the City of Monterey will most likely be available for all cities and 
counties in the city or county general plan or the planning department. Since the 
elements of a general plan and a planning department exist for almost all cities 
and counties, the indicator should be available in this format across the nation.  
 
In addition, industry-specific data will differ regionally. In Monterey County the 
two main industries are tourism and agriculture and  these two industries were 
researched further to gather specific industry information. This collection of data 
will change based on data availability and industry dominance across regions. 
 

Discussion of Findings 
 
The greatest hurdle to data collection, and perhaps the reason why so little work 
is done at the community level, is a lack of communication and poorly managed 
data sets within local offices. While each of the indicators chosen has a data set 
that is publicly accessible, the ability to find and access the datasets is limited by 
the capability of city, county and state offices to locate their datasets, and the 
willingness of staff to provide access even to public data. In many cases a 
personal relationship with office staff had to be established prior to gaining 
access to data that should be readily available. Additionally, many staff 
members and even local officials and planners were not aware of the data that 
their office collected or had in archive. 
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This baseline framework of indicators is intended to outline data collection in 
order to better inform decision making regarding economic vulnerability to 
climate change within coastal communities. However, without improved 
communication and data management within local city, county, and state 
offices, the ability to collect this information will remain limited. 
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