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1. 
History and Geography

The maritime trades are among the oldest on Cape Cod.  Marine science has its roots on the Cape through the oldest marine research institution in the nation, the Marine Biological Laboratory (MBL) at Woods Hole. Later in order to promote the participation of the United States “in a worldwide program of oceanographic research,”
 a National Academy of Sciences committee recommended establishing a permanent independent research laboratory on the East Coast and this led to the founding of the Woods Hole Oceanographic Institution (WHOI) on Cape Cod in 1930.
 

From the beginning, marine-related research and technological activities on the Cape have benefited from easy access to a wide variety of coastal and ocean environments.  Some consider coastal New England a natural marine science laboratory, one able to provide surrogates for environments all over the world
.  New England’s deep bays provide direct access to the deepwater ocean environment even as the coastal geology of the undersea environment provides a variety of shallow water environments.  As such, the region facilitates research and testing and evaluating marine instruments and equipment within a wide variety of environments.  

While the marine science and technology (MST) cluster has its roots in the natural world, other aspects of the New England region have been critical to its development.  The region’s world-class academic and research institutions have provided companies with access to unprecedented research, labor, capital and infrastructure.  Oceanographic and other research institutions traditionally have been major consumers of MST products and services. Large-scale military and corporate facilities have provided the other major market for MSTs.  

As confirmed in interviews and surveys of industry leaders in the region, the close proximity of firms, military facilities and research institutions in New England has amplified the development of the MST cluster by enhancing coordination and exchange in the industry.  While maintaining a healthy sense of competition, businesses and institutions collaborate to an unusual degree
, sometimes sharing equipment and testing facilities, collaborating on research and development and on commercialization. (See Appendix 3 for detailed analysis of survey results.)  

The MST labor force on the Cape is unusually tightly-knit: workers often work at more than one regional MST business during their careers. Employees are tapped from many places: research institutions and a wide variety of other technical, educational and training resources throughout New England.  Historically, WHOI employees have provided critical scientific and technical expertise. WHOI entrepreneurs continue to play a major role in developing spin-off businesses and providing technical expertise for businesses throughout the region.  The Naval Underwater Warfare Center in Newport, RI, which employs more than 1,000 engineers and scientists, continues to play a major role in providing MST expertise to ventures in the region. Other academic and research institutions, including the University of Rhode Island (URI) Graduate School of Oceanography; Massachusetts Maritime Academy; the University of Massachusetts Graduate School of Marine Sciences and Technology, and Boston-based institutions like Massachusetts Institute of Technology (MIT), contribute to the region’s strength as a research base and provider of technical expertise. 

According to industry executives on the Cape, the labor force gains additional technical skills in MST from a variety of other regional sources, including technical schools like Wentworth Institute of Technology and Boston area trade schools; engineering schools like University of New Hampshire’s College of Engineering and Physical Sciences; and professional experience in large-scale corporate operations at companies like Raytheon.  Businesses on the Cape also benefit from trained production and assembly workers from large-scale, non-marine manufacturing operations common in parts of Southeastern Massachusetts.

2. 
 MST on Cape Cod: Industry Analysis

Regional Economy

Since 1990, Cape Cod has been the fastest growing region in Massachusetts as measured by population growth, workforce, and total employment.  The Cape Cod economy historically has depended on tourism, retirees, second-home owners, and Cape residents working in other parts of the state.  An estimated six million tourists visit Cape Cod each year, most of them in the summer and early fall. The region’s economy is highly volatile because it depends on factors such as economic conditions in other regions that supply its tourist trade and the weather conditions on the Cape.

Barnstable County Employment

	North American Industry Code System’s (NAICS) Code Description
	Employees 1998
	Employees 2002
	Absolute Change 98-02
	Percent Change 98-02

	Total
	66,257
	74,340
	8,083
	12%

	 
	 
	 
	 
	 

	Construction
	4,208
	4,677
	469
	11%

	Manufacturing
	2,900
	2,172
	-728
	-25%

	Wholesale trade
	1,381
	1,353
	-28
	-2%

	Retail trade
	13,734
	15,820
	2,086
	15%

	Transportation & warehousing
	1,336
	1,970
	634
	47%

	Information
	1,880
	2,285
	405
	22%

	Finance & insurance
	3,052
	2,966
	-86
	-3%

	Real estate & rental & leasing
	1,048
	1,420
	372
	35%

	Professional, scientific & technical services
	3,403
	4,893
	1,490
	44%

	Management of companies & enterprises
	336
	563
	227
	68%

	Admin., support., waste mgt., remediation services
	2,513
	3,689
	1,176
	47%

	Educational services
	649
	1,132
	483
	74%

	Health care and social assistance
	12,080
	14,070
	1,990
	16%

	Arts, entertainment & recreation
	1,516
	1,741
	225
	15%

	Accommodation & food services
	12,171
	11,090
	-1,081
	-9%

	Other services (except public administration)
	3,346
	3,853
	507
	15%

	Other  
	704
	646
	-58
	-8%


Source: U.S. Census Bureau, County Business Patterns (Based on March 12 employment total)

A look at recent employment growth trends in the county suggests a more positive trend: employment has increased in some stable, year-round and knowledge-based sectors.  The latest county business patterns data show employment numbers grew in retail trade and also in health care and professional, scientific and technical services sectors between 1998 and 2002. Yet, at the same time the biggest absolute declines in the county took place in accommodation and food service and in manufacturing.  

Private industry data from Dun & Bradstreet’s (D&B) MarketPlace database provide a similar picture of the economic base in the region.

Cape Cod Regional Employment by Major Industry, 1997-2004

	Major Standard Industrial Classification Divisions
	1997
	2004
	Percent of 2004 Total
	Change 1997-2004

	Agriculture, Forestry, Fishing, and Mining
	1,654
	2,067
	2%
	25%

	Wholesale Trade
	2,120
	2,551
	2%
	20%

	Manufacturing
	4,040
	3,600
	3%
	-11%

	Transportation and Public Utilities
	4,425
	3,854
	3%
	-13%

	Finance, Insurance, and Real Estate
	5,006
	6,248
	6%
	25%

	Construction
	5,207
	6,385
	6%
	23%

	Public Administration
	8,334
	7,881
	7%
	-5%

	Retail Trade
	26,270
	32,514
	29%
	24%

	Services
	32,975
	45,591
	41%
	38%

	Non-classified Establishments
	N/A
	61
	0%
	N/A

	Total
	90,031
	110,752
	100%
	23%


Source: Dun & Bradstreet MarketPlace

According to D&B, the two largest types of employers on Cape Cod region are services and retail trade businesses.  The dominance of retail trade is a byproduct of the resort character of the region.  The D&B data set, however, reports significant job growth between 1997 and 2004 in services as well as in finance, insurance, and real estate sectors, illustrating a promising move toward more permanent, year-round types of employment.  Most significant to this study is the growth of engineering, accounting, research, management and related services employment Standard Industrial Classification (SIC) code 87.

Cape Cod Service Sector, 2-Digit Analysis of SIC and NAICS
	SIC
	SIC Description
	1997
	2004
	Change
	Percent Change

	60
	Depository Institutions
	906
	1,129
	223
	25%

	72
	Personal Services
	1,695
	1,743
	48
	3%

	73
	Business Services
	3,260
	5,046
	1,786
	55%

	75
	Automotive Repair, Services and Parking
	1,109
	1,102
	-7
	-1%

	76
	Miscellaneous Repair Services
	605
	654
	49
	8%

	78
	Motion Pictures
	259
	401
	142
	55%

	79
	Amusement and Recreation Services
	1,640
	2,022
	382
	23%

	80
	Health Services
	9,209
	11,823
	2,614
	28%

	81
	Legal Services
	1,267
	1,132
	-135
	-11%

	82
	Educational Services
	4,233
	5,655
	1,422
	34%

	83
	Social Services
	2,451
	2,790
	339
	14%

	84
	Museums, Art Galleries and Botanical and Zoological Gardens
	198
	291
	93
	47%

	86
	Membership Organizations
	1,415
	1,794
	379
	27%

	87
	Engineering, Accounting, Research, Management & Related Services
	2,720
	6,483
	3,763
	138%

	89
	Services, Not Elsewhere Classified
	67
	208
	141
	210%

	
	Total
	37,981
	51,976
	13,995
	37%


Source: Dun & Bradstreet MarketPlace

Regional Economic Development Opportunities

At the heart of the region’s resort industry is its fragile ecosystem. To protect this key resource, economic development plans have emphasized a balance of economic redevelopment, historical preservation, and environmental conservation. Economic development officers are seeking to recruit and develop “light-clean” industries, such as selected high technology, professional services, and communications firms. Industries like these generally provide high-wage jobs while having less of an impact on the environment than traditional manufacturing.

A relatively high level of educational attainment provides the region with an opportunity to develop emerging industries in high-technology areas such as marine technology, software engineering, and environmental technology.  This coastal location   also presents opportunities for expanding research in aquaculture, environmental science, marine science, and sport fishing. The region benefits from having a two-year community college and the specialized programs at the Massachusetts Maritime Academy and WHOI that attract many skilled individuals. Graduates and former employees of these programs often establish businesses in the region,
  many of which are MST firms and independent consultants.  

Overview

The MST sector in New England consists of diverse industries and technologies that employ people who produce basic essentials such as communications antennas and chain and rope for commercial fishing and other clients. Others produce advanced and critical items such as undersea robotics and stabilized sensor systems for military and other uses. 

The research team identified five primary sectors of the MST cluster and some of their primary industries. 
1. Marine Instrumentation and Equipment:

This category comprises firms producing cutting-edge marine equipment, such as transducers, various meters, remote sensing equipment, fiber optic and Global Positioning Systems (GPS), a variety of sensors and underwater power sources and generating equipment.
· Oceanographic and geophysical measuring instruments, such as magnetometers and current meters

· Acoustics for underwater remote sensing, imaging and positioning

· Electronics for marine instruments and platforms, which enable sensing, imaging, positioning and other instruments to function in extreme underwater conditions 

· Electronics for marine navigation and communications, which enable onboard, under and above water navigation and communication, including GPS and fiber optic systems to allow Internet-based communications relays

2. Marine Services 
This category includes a wide variety of marine engineering and consulting firms, marine monitoring systems, floating research facilities and marine security and/or defense firms.  

· Commercial marine research and consulting, which covers marine-related technical services, including applied research, design and engineering, testing and evaluation, GIS and other mapping services 

· Software and systems designed for marine monitoring and operations

3. Marine Research and Education 
This category consists mainly of higher education institutions and a variety of research institutes and consulting groups, working in areas such as:

· Marine and fisheries research and consulting, including applied ocean physics and engineering, marine chemistry and geochemistry and physical oceanography;

· Marine education; and

· Industry and technology transfer groups.

4. Marine Materials and Supplies 

This group includes much of the material input for marine activities, such as paints, engines, riggings, machinery, composites and coatings, mooring systems and packing and crating. 
5. Shipbuilding and Design 

This category includes major defense-related shipbuilding operations.

Marine-related industries are an important component of the Massachusetts economy, especially in Southeastern Massachusetts, Cape Cod and the Islands. Using a variety of methods, summarized in the footnote below, 
 the team identified 481 companies in the New England region, 298 (62 percent) of them in Massachusetts.  Cape Cod hosts 56 companies (19 percent) of those Massachusetts MST firms.

Because the Cape Cod client gave additional resources to examine conditions on the Cape, the team used a more expansive method to assess this sub region. The results reported here consist of data on the 56 companies identified through the master list methodology used in the New England study plus an additional 17 companies found through focused use of the D&B database, in-depth web research, and information from Cape industry leaders and researchers familiar with the industry on the Cape.. The team  believes, however, this experimental methodology could prove to be useful for examining other sub regions in the future.  

According to this expanded analysis, 73 companies represent the MST industry on Cape Cod. They employ 1,277 persons and have $87.5 million in sales. The companies average 17 employees per firm with approximately $68,500 in sales per employee.

The following sections examine the activities of Cape Cod firms into two ways. 

1. Firms categorized by SIC codes and 

2. Firms categorized by the MST sector.

SIC-based analysis
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Employment by SIC Divisions, 2004

Construction

4.7%

Manufacturing

19.0%

Transportation

0.4%

Wholesale Trade

5.4%

Finance, 

Insurance, and 

Real Estate

5.7%

Services

55.1%

No SIC*

9.7%


* Companies for which SIC could not be identified

Source: Dun & Bradstreet MarketPlace

According to SIC division classification, most MST companies on Cape Cod can be categorized as services and manufacturing businesses. 
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Services Division Employment, 2004
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Service-sector businesses employ almost one half of the cluster on the Cape.  The largest base of employment is found in firms classified as SIC 87 - engineering, accounting, research, management, and related services businesses (comprising 600 jobs or 85 percent of total employment in the services sector).  Within this SIC category, the vast majority of employment is in commercial physical research firms and non-commercial research organizations.

Source: Dun & Bradstreet MarketPlace
Manufacturing firms rank second in terms of absolute numbers of employment (these firms employ 243 or 19 percent of Cape MST employment).  Manufacturing companies on the Cape rank first place in the cluster when analyzed by sales.  These firms report 50 percent of MST revenues in the Cape cluster.  Manufacturing firms average about 17 employees per firm 24 employees in service sector firms. Most MST manufacturing firms on the Cape are categorized by SIC code as measuring instruments firms (SIC 38) and industrial and commercial machinery enterprises (SIC 35). 

Cape Cod MST Firms by SIC code, 2004

	SIC code
	Description

	Number of firms
	Employment
	Sales

($millions)

	
	Construction
	7
	60
	10.6

	16
	Heavy Construction Other Than Building Construction Contractors
	7
	60
	10.6

	
	Manufacturing
	14
	243
	43.9

	35
	Industrial and Commercial Machinery and Computer Equipment
	4
	96
	14.2

	36
	Electronic and Other Electrical Equipment and Components, Except Computer Equipment
	4
	30
	4.7

	37
	Transportation Equipment
	1
	2
	2.0

	38
	Measuring, Analyzing and Controlling Instruments; Photographic, Medical and Optical Goods; Watches and Clocks
	5
	115
	23.0

	
	Transportation
	4
	5
	0.2

	44
	Water Transportation
	3
	5
	0.2

	49
	Electric, Gas and Sanitary Services
	1
	N/A
	N/A

	
	Wholesale Trade
	5
	69
	10.3

	50
	Wholesale Trade - Durable Goods
	5
	69
	10.3

	
	Finance, Insurance, and Real Estate
	2
	73
	0.7

	63
	Insurance Carriers 
	1
	3
	0.6

	67
	Holding and Other Investment Offices
	1
	70
	0.1

	
	Services
	29
	703
	11.7

	76
	Miscellaneous Repair Services
	3
	12
	1.6

	82
	Educational Services
	1
	25
	N/A

	84
	Museums, Art Galleries and Botanical and Zoological Gardens
	2
	9
	0.3

	86
	Membership Organizations
	2
	54
	N/A

	87
	Engineering, Accounting, Research, Management, and Related Services
	20
	600
	9.7

	89
	Services, Not Elsewhere Classified
	1
	3
	0.1

	
	No SIC*
	12
	124
	10.1

	
	Total
	73
	1,277
	87.5


* Companies for which SIC could not be identified

Source: Dun & Bradstreet MarketPlace

Sector-based analysis

According to sector-based definitions, most MST companies on the Cape can be classified in three ways: marine services, marine instruments and equipment, and marine research and education. 

Marine instrumentation and equipment companies produce equipment and instruments for underwater conditions including electronics for marine instruments and platforms, automated underwater vehicles, oceanographic and geophysical measuring instruments, electronics for marine navigation and communications and floatation equipment.  Marine services companies conduct a wide variety of commercial marine research and consulting activities; marine engineering; marine contracting and construction; and marine surveying operations. The third dominant sector on the Cape is marine research and education, dominated by the WHOI but also includes a variety of additional educational and research facilities.  
MST Cluster, Cape Cod

Classification of Major Sectors, Employment and Sales, 2004

	Marine Sectors
	Number of firms
	Employment
	Sales

	Marine Instruments and Equipment
	17
	252
	44.4

	Electronics for marine instruments and platforms 
	6
	120
	17.7

	Electronics for marine navigation and communication
	2
	3
	0.2

	Oceanographic measuring instruments
	4
	42
	6.0

	Underwater construction equipment
	2
	2
	0.2

	Underwater vehicles
	3
	85
	20.3

	Marine Materials and Supplies
	4
	22
	3.1

	Materials  
	4
	22
	3.1

	Marine Research and Education 
	14
	666
	2.5

	Marine education
	13
	654
	0.3

	Marine research and consulting 
	1
	12
	2.2

	Marine Services
	38
	337
	37.5

	Boat/ship research facilities
	1
	4
	0.1

	Commercial marine research and consulting 
	21
	254
	26.3

	Marine contracting and construction
	7
	60
	10.6

	Marine engineering
	5
	14
	0.3

	Marine surveying
	4
	5
	0.2

	Total
	73
	1,277
	87.5


Source: Dun & Bradstreet MarketPlace and Industry-related Mailing Lists


The largest employing sector is the marine research and education sector representing 14 firms, employing 666. The second largest sector is marine services with 38 firms employing 337. This sector represents the largest portion (52 percent) of MST firms on the Cape. Commercial marine research and consulting activities comprise 75 percent of marine services employment. Seventeen firms conduct activities related to the design or production of marine instruments and equipment. These firms employ 252. An analysis of firms and employees shows that the most profitable sectors on the Cape are in the area of marine instruments and equipment, and marine services.  Unfortunately, the non-profit revenues (grants, contracts, tuition etc) of marine research and education facilities are not measured by the team’s data source. 

Geographic Distribution of Cape Cod Marine Firms

Map of Company Locations
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Source: Dun & Bradstreet MarketPlace and Industry-related Mailing Lists

Almost half of Cape Cod MST companies are located in Falmouth (30 out of 73). Bourne is second in terms of firm density with 19. The other businesses in the cluster are spread throughout Cape Cod.

Map of Cape Cod Marine Science and Tech Companies’ Employment
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Source: Dun & Bradstreet MarketPlace and Industry-related Mailing Lists

As a result, MST employment is also centered in Falmouth and Bourne.  The employment density in these towns is because of WHOI and the density of research activities based in Woods Hole. 

The following table gives a town-by-town comparison of the geographic location of marine science companies.  

Marine Industry Employment vs. Total Population, 2004

	Towns
	Employment (%)
	Percent of Cape Cod Population

	Falmouth
	41%
	14%

	Bourne
	26%
	8%

	Mashpee
	7%
	6%

	Yarmouth
	5%
	11%

	Barnstable
	5%
	21%

	Sandwich
	4%
	9%

	Orleans
	3%
	3%

	Provincetown
	3%
	1%

	Nantucket
	3%
	4%

	Harwich
	1%
	5%

	Eastham
	1%
	2%


Source: Dun & Bradstreet MarketPlace, U.S. Census and Industry-related Mailing Lists


The population density in a particular town does not determine employment in the marine cluster.  The most populated Cape Cod town – Barnstable – hosts only 5 percent of total Cape Cod marine employment. Falmouth, with 14 percent of the total Cape population, has the highest number of firms and employees compared to other towns. Bourne with 8 percent of Cape Cod population has almost 25 percent of MST employment. Clearly the distribution of Cape Cod population does not correlate with the distribution of marine cluster employment. 

Characteristics of Cape Cod companies – Origin of the industry

WHOI has long been a driver of the industry on the Cape. WHOI employs more than 600, many of them scientists and engineers.  Many Upper Cape companies have evolved as offshoots of WHOI activities, founded by former or current WHOI staff.  WHOI regards itself as a scientific (not a commercial) institute and most of its scientists are interested in basic research and not interested in commercialization. Many scientists are driven by the desire to advance knowledge and to publish in scholarly journals.  Those WHOI scientists interested in commercial applications or technology transfer have commercialized their products by licensing them or by creating their own start-up companies.  Two examples of Cape Cod companies founded by former WHOI employees are Benthos, Inc. and McLane Research Laboratories, Inc. 

Interviews and data show that the majority of MST companies are small manufacturers of customized specialty equipment for oceanographic research and operations, rather than manufacturers of mass-produced, standardized products.  While WHOI’s oceanographic research operations have provided a market for company startups, it is no longer the dominant buying influence.  Companies on the Cape serve markets around the world.  

Cape Cod companies, on average are smaller than others in Massachusetts. The average MST core company in Massachusetts has fewer than 27 employees with $3.4 million in annual revenue while the average MST core company on the Cape has 17 employees with $1.2 million in annual revenue.   These small companies tend to be highly specialized, manufacturing customized specialty equipment and products (for example, providing instruments, components or corrosion-resistant materials for marine applications; developing customized underwater vehicles).  Other companies provide highly specialized services and technical services, such as marine engineering, surveying or applied research, testing and evaluation.  Larger, “apogee” companies like Benthos, located in North Falmouth, are considered great successes.  No large-scale operations with marine technology divisions are located on Cape Cod, but some, like the Naval Underwater Warfare Center in Newport, RI and Raytheon in Portsmouth, RI, are close by and sometimes partner with Cape Cod companies.

Economic networks on the Upper Cape

The economic networks noted in the Cape Cod interviews are centered on the Upper Cape but often extend to other US and international marine technology centers.  

Although there is healthy competition among companies in the region, they collaborate on core competencies and components.  Due to the compact geographic area and the limited labor force in the region, firms are uniquely aware of regional resources and expertise. The collaboration process seems to take place on an ad hoc basis.  According to interviews, products are often developed via collaboration with companies pooling their core competencies.  Companies also collaborate by sharing equipment and testing facilities, such as test tanks and pools.  Businesses also collaborate with research institutions on research and development and testing activities.  

According to interviews with industry leaders, Cape Cod businesses often rely on the expertise and experience of local fabricators.  Some components are available from other firms in the region.  Specialized components that are not manufactured or assembled on Cape Cod are acquired through extensions of economic networks to San Diego, or Seattle most often, but in many cases to Canada, Germany, and other nations with high technology industrial capacities.  

Economic Issues

· Highly Specialized Products - No Mass Production

Cape Cod businesses tend to be highly specialized, and primarily engaged in custom design and assembly rather than large-scale manufacturing. They assemble components into equipment systems and conduct operational testing; however, most components (microchips, printed circuit boards, electronic housings, etc.) are manufactured elsewhere.

· Labor Force

The local labor force is limited.  All surveyed companies responded that they had very small staffs and many employees had already worked for another MST company.  Many firms noted that they fill only one or two positions a year.  As relatively small businesses, they cannot afford many highly-priced employees and at times it is difficult to attract those with the needed expertise for the available pay scale.  

High real estate prices pose a major deterrent to establishing an affordable labor force close to the cluster. Some business executives on the Cape said it is difficult to find skilled technicians, (e.g., those with training in electronics), who can afford to live on Cape.  Experienced and available production staff is found more easily off-Cape in southeastern Massachusetts. These lower-wage workers not only find on-Cape housing costs prohibitive, they face a long and congested commute to and from the Cape each day.

·  Limited possibilities for expanded facilities  

According to some companies, the physical infrastructure on the Upper Cape provides little room for expansion.  According to them, the most attractive locations for business expansion are now off-Cape. As markets for marine technology products expand to the point that the majority of buyers are off-Cape and overseas, there will be a greater likelihood that businesses will leave and expand elsewhere.  (Source:  Industry Leader Interviews, Summer 2004) 

· Exports

All the companies interviewed on the Cape do business internationally and those sales are becoming increasingly important.  However, domestic sales - primarily to the US Navy and other government agencies (e.g., National Oceanic and Atmospheric Administration, Environmental Protection Agency, etc.) – remain critical.

· Limited Broadband Internet Access 

Some companies on the Cape complained about limited broadband Internet access on the Upper Cape.  Survey results confirm some dissatisfaction with local broadband service.  While a limited number of Cape Cod companies responded, 23 percent of these companies feel significantly or modestly disadvantaged by broadband infrastructure service on the Cape. None of the off-Cape respondents cited this as an issue. (Source: MST Survey Appendix, page 10)

3. 
Summary of Survey Responses

Survey methodology

The team targeted the MST survey to individuals and organizations aligned with the marine industry. Thus,  any company  listed on the master roster of companies developed for the study received the survey. The mailing list included companies in every sector of the industry cluster. The team mailed the survey in October 2004 and 14 Cape Cod companies completed the survey. 

The following section gives insights into the business history, characteristics, activities, performance and expectations of MST companies which  completed  and returned the survey.  The sample size for the Cape was not large enough to complete a statistically valid analysis; however the received responses provide insight into characteristics and perspectives of Cape Cod companies.  

Company Size

In general, respondent Cape Cod companies are small – 50 percent of respondents have between 6 and 15 employees.  Very few firms on the Cape  employ more than 51 persons. 

Survey Results: Company Size

	Employment Categories
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	0 to 5
	14.3
	35.7
	-21.4

	6 – 15
	50.0
	31.0
	19.0

	16 – 50
	28.6
	7.1
	21.5

	51 +
	7.1
	26.2
	-19.1


Employment

Survey respondents were asked to identify the number of employees the company had two years ago, have currently and how many it  plans to hire in the next two years. According to respondents’ answers, employment in Cape marine companies has increased 20 percent in two years and is projected to increase by almost 30 percent during the next two years. This optimism is consistent with employment growth projections from firms located in other regions of New England.

Survey Results: Employment Projections

	Employment
	Cape Cod 
	Non-Cape Cod 
	Difference

	Mean employment 2 years ago
	15
	23
	-8

	Mean employment current
	18
	26
	-8

	Mean employment 2 years future
	23
	32
	-9


Revenue

Survey respondents were asked about revenues they had two years ago, current revenues and revenues they anticipate  in next two years. The median annual revenue of Cape Cod respondent firms is almost $1.3 million dollars. The following table presents a comparison of current year revenues of Cape Cod marine science companies with companies in other parts of New England. Cape companies who responded have higher reported median revenue than non-Cape Cod companies. Furthermore, the increase in revenue (44 percent) experienced by Cape Cod companies has been a more dramatic gain than that reported by companies in other parts of New England (these companies reported increased revenues of 38 percent).
Survey Results: Revenue Projections

	Measure 
	Cape Cod 
	Non-Cape Cod
	Difference

	Median Revenue 2 years ago
	$875,000
	$690,000
	$185,000

	Median Revenue Current
	$1,260,000
	$950,000
	$310,000

	Median Revenue 2 years future
	$2,000,000
	$1,200,000
	$800,000


The anticipated increase in median revenue is expected to be about $800k over the next 2 years in Cape marine companies, a projected gain of 59 percent, while non-Cape marine companies anticipate a more modest revenue increase of 26 percent. 

Survey respondents also were asked to identify the dollar range of their revenue categories.  Results are shown in the table below. Cape Cod companies tend to have revenue earnings in the $500,000 to $1,500,000 category.  Companies outside of Cape Cod have revenues more evenly split across earnings categories. 

Survey Results: Current Revenue Categories
	Revenue Categories 
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	up to 200k
	16.7
	13.2
	3.5

	200k to 500k
	8.3
	26.3
	-18

	500k to 1.5m
	41.7
	18.4
	23.3

	1.5m to 5m
	16.7
	26.3
	-9.6

	over 5m
	16.7
	15.8
	.9


Products and Services

Survey respondents were asked to identify their products and services from a list of 16 choices and to identify any additional products and services that they provide (therefore, the response categories were not mutually exclusive).  

The results show a great diversity of products and services among respondent companies on the Cape. Like most MST companies in general, the survey shows that most Cape companies produce more than one marine-related product or service. The most frequently cited business products or services were: ocean/environmental monitoring and surveying (57 percent), underwater vehicles (50 percent), marine science equipment (43 percent) and oceanography (43 percent). 

The greatest area of difference between Cape and non-Cape marine firms relates to producing underwater vehicles: half of the Cape Cod respondents report this product/service compared to only 17 percent of non-Cape Cod companies.  Given WHOI’s presence, it is not surprising that Cape companies are more likely to offer oceanographic products or services.  Finally, Cape Cod companies are less likely to be involved in providing defense-related marine equipment than non-Cape Cod companies, a difference of more than 26 percent.

Survey Results: Products and Services 

(Categories are not mutually exclusive)

	Products and Services 
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	Ocean/environmental monitoring and surveying
	57.1
	31.0
	26.1

	Underwater vehicles
	50.0
	16.7
	33.3

	Marine science equipment
	42.9
	33.3
	9.6

	Oceanography
	42.9
	23.8
	19.1

	Underwater photography/ imaging
	28.6
	9.5
	19.1

	Defense related marine equipment 
	21.4
	47.6
	-26.2

	Consulting
	21.4
	23.8
	-2.4

	Communications equipment
	14.3
	19.0
	-4.7

	Offshore/coastal engineering
	14.3
	4.8
	9.5

	Navigation equipment
	7.1
	4.8
	2.3

	Marine specific materials
	7.1
	9.5
	-2.4

	Computer modeling
	7.1
	9.5
	-2.4

	Marine education
	0
	2.4
	-2.4

	Shipbuilding/design
	0
	11.9
	-11.9

	Offshore construction
	0
	2.4
	-2.4


Niche markets

Survey respondents also were asked to choose from 10 niche markets and identify those that they currently serve.  These markets (defense, homeland security, oceanographic, wind/tidal energy, fisheries, atmosphere/environmental, offshore oil and gas, offshore communication, and transportation) span a wide range of marine science activities. Most Cape Cod companies serve more than one marine-related market. 

The niche markets most frequently cited by Cape Cod respondents include:

· Oceanographic (100 percent);

· Defense (50 percent); and

· Offshore Oil and Gas (50 percent).

Least frequently identified niche markets include:

· Transportation (7 percent);

· Wind/Tidal energy (14 percent); and

· Offshore communications (21 percent).

Survey Results: Niche Markets 

(Sorted by highest percent on Cape Cod)

	Niche Markets 
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	Oceanographic
	100.0
	52.4
	47.6

	Defense
	50.0
	71.4
	-21.4

	Offshore oil and gas
	50.0
	28.6
	21.4

	Fisheries
	42.9
	19.0
	23.9

	Homeland Security
	28.6
	28.6
	0

	Atmospheric/Environmental
	28.6
	33.3
	-4.7

	Offshore communications
	21.4
	9.5
	11.6

	Wind/Tidal energy
	14.3
	7.1
	7.2

	Transportation
	7.1
	21.4
	-14.3


All Cape Cod marine companies currently serve the oceanographic market. Defense, offshore oil and gas, and fisheries are also prominent clients. The greatest difference between Cape and off-Cape firms is in the percent serving oceanographic markets. Survey results also show that Cape Cod companies are less likely to be involved with defense markets compared to off-Cape companies.
Defense and oceanographic markets are the most frequently cited among MST companies in New England.  According to the survey ocean/environmental monitoring and surveying, underwater vehicles, marine science equipment products and services produced by Cape marine firms, supply mostly oceanographic, defense and offshore industries.  Cape Cod may be in a more advantageous position compared to the rest of New England because its companies supply offshore oil and gas and fisheries industries at a higher rate.  Off-Cape companies produce mostly defense-related and marine science equipment and serve primarily defense, oceanographic and atmospheric/environmental markets.  

Growth potential

Survey respondents also were asked in which market niche they expect growth in the coming years.  The majority of Cape respondents believe that their oceanographic market will continue to grow (57 percent).  Off-Cape companies predict the highest growth in defense and homeland security markets.  These are the largest areas of opinion differences between Cape and non-Cape firms.  
Survey Results: Expected Growth Niche Market 

(Sorted by highest percent on Cape Cod)

	Expected Growth Niche Markets 
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	Oceanographic
	57.1
	35.7
	21.4

	Defense
	28.6
	61.9
	-33.3

	Offshore oil and gas
	28.6
	23.8
	4.8

	Homeland Security
	28.6
	61.9
	-33.3

	Fisheries
	21.4
	11.9
	9.5

	Atmospheric/Environmental
	14.3
	33.3
	-19

	Wind/Tidal energy
	14.3
	11.9
	2.4

	Transportation
	14.3
	19.0
	-4.7

	Offshore communications
	7.1
	9.5
	-2.4


Obstacles to commercialization

Respondents were asked to identify which factors presented an obstacle to commercializing their products and services.  Overall, the most frequently cited concerns for Cape Cod firms are: 

· Product cost (46 percent);

· Export restrictions to foreign markets (39 percent);

· Lack of labor with required skills/ expertise (23 percent); and

· Foreign business regulations and practices (23 percent).

The obstacles of least concern to these companies are:

· Lack of test sites to demonstrate product (8 percent);

· Access to capital (8 percent); and

· Federal regulations and permitting (15 percent).
Survey Results: Obstacles to Commercialization

 (Sorted by highest percentage on Cape Cod)

	Obstacles to Commercialization 
	Great Concern Cape Cod (%)
	Great Concern

Non-Cape Cod (%)
	Difference

	Product cost
	46.2
	21.6
	24.6

	Export restrictions to foreign markets
	38.5
	12.5
	26.0

	Lack of labor with required skills/expertise
	23.1
	2.6
	20.5

	Foreign business regulations and practices
	23.1
	12.5
	10.6

	State regulations and permitting
	15.4
	9.8
	5.6

	Federal regulations and permitting 
	15.4
	13.9
	1.5

	Access to capital
	7.7
	33.3
	-25.6

	Lack of sites to demonstrate product
	7.7
	30.0
	-22.3


Off-Cape companies present an opposite picture. Their major concerns are access to capital (33 percent), lack of sites to demonstrate products (30 percent) and product cost (22 percent). Concerns for Cape and non-Cape firms are polar opposites, suggesting that these groups of companies are developing in dissimilar ways.

Collaboration

Survey respondents were asked a series of questions regarding their collaboration with oceanographic research institutions, colleges/universities, government agencies, marine technology firms, and other firms.  The following table presents the percentage breakdown of the level and type of collaboration with each of the institution types.  All respondents reported that they collaborated with at least one of the listed types of institutions.  

Overall, data suggest Cape Cod companies were less likely to collaborate with other firms and government agencies, and more likely to collaborate with oceanographic research institutions and colleges/universities. 

Survey Results: Business Relationships 

(Sorted by the highest rate of no collaboration, Cape Cod)

	Collaboration with…
	No Collaboration (%)
	Yes, on Research and Development (%)
	Yes, on Testing and/or Demonstration (%)
	Yes, on other activities

	
	CC
	Not CC
	CC
	Not CC
	CC
	Not CC
	CC
	Not CC

	Other firms
	35.7
	14.3
	7.1
	28.6
	7.1
	19.0
	14.3
	14.3

	Government agencies/departments
	28.6
	9.5
	28.6
	50.0
	42.9
	40.5
	14.3
	31.0

	Marine technology firms
	21.3
	19.0
	42.9
	42.9
	42.9
	33.3
	14.3
	21.4

	Colleges/universities
	14.3
	16.7
	42.9
	47.6
	50.0
	35.7
	14.3
	23.8

	Oceanographic research institutions
	7.1
	38.1
	50.0
	35.7
	57.1
	33.3
	21.4
	16.7


Supplier relationships

The survey also inquired about companies’ supplier relationships for various products and services.  Generally, Cape Cod respondent companies rely more on New England suppliers than on suppliers from outside the region.  The exception is in the area of telecommunications/imaging, where 50 percent of Cape Cod marine companies rely on companies outside of New England, compared to 36 percent who purchase these goods locally. In this case, responses were not mutually exclusive.  The three products and services most frequently purchased from New England suppliers include:

· Marine components and supplies (93 percent);

· Raw materials (86 percent); and

· Machining (86 percent).

Survey Results: Source of Cape Cod company supplies

 (Sorted by highest percentage supplied from New England, in Cape Cod)

	Products and Services these companies rely upon…
	New England Suppliers (%)

	
	CC
	Not CC

	Marine components and supplies
	92.9
	52.4

	Raw materials
	85.7
	52.4

	Machining
	85.7
	66.7

	Electronics and sensors
	78.6
	50.0

	Software development
	57.1
	33.3

	Telecommunications/ imagining
	35.7
	31.0


The New England telecommunications industry, however, does not seem to satisfy marine companies with its products and services.

Workforce

Survey respondents were asked what percentage of their employees fit into the following job categories: scientists; engineers, technicians, management and administration, production, and sales and marketing.  They also were asked whether they have recently experienced difficulty recruiting workers for each of these job positions.  

Typical of smaller firms in technology-driven industries, the workforce data reflect an emphasis on knowledge creation, product development, and production with less focus on management and sales functions.  The largest segments of these companies’ workforces on Cape Cod are engineers (30 percent), technicians (30 percent), and scientists (24 percent).

Survey Results: Cape Cod Workforce Positions

 (Sorted by the highest average percent)

	Workforce makeup 
	Average Percent (%)

	
	CC
	Not CC

	Engineers
	29.7
	42.0

	Technicians
	29.7
	18.1

	Scientists
	23.6
	23.3

	Production
	19.3
	26.1

	Management and administration
	16.7
	21.6

	Sales and marketing
	14.1
	14.4


Cape Cod companies are evenly split between technicians and engineers, while non-Cape Cod companies are predominately engineer-based.

Survey Results: Cape Cod Workforce Recruiting Difficulty by Position 
(Sorted by the highest average percent)

	Workforce recruiting 
	Percent recruiting difficulty (%)

	
	CC
	Not CC

	Technicians
	54.5
	38.5

	Engineers
	54.5
	56.0

	Production
	44.4
	36.4

	Sales and marketing
	37.5
	42.1

	Management and administration
	33.3
	36.0

	Scientists
	14.3
	30.0


The survey confirmed pre-survey interviews with industry executives that worker recruitment is a critical concern to the industry. Survey data show that the positions most difficult to fill are technicians and engineers (in both cases, 55 percent report difficulty); while the positions that are least difficult to fill include scientists (14 percent) and managers (33 percent).  According to industry leaders  on the Cape, a pool of engineers and technicians is available, thanks to excellent schools in this and neighboring regions, but recruitment is often difficult due to high housing costs and a difficult commute onto Cape Cod. 

Business environment

Respondents were asked to rate the various advantages and disadvantages of being located in New England.  The factors were separated into three broad areas: business and industry, infrastructure, and quality of life.  The respondents were asked to rate each factor as being a significant advantage, modest advantage, neutral, modest disadvantage, or significant disadvantage.  

 Business and industry factors

According to respondents, their New England location presented several advantages to their companies. Chief among these were “access to research institutions,” which was rated as an advantage by 91 percent of Cape Cod respondents, “proximity to testing facilities” (75 percent), and “proximity to others in the industry” (71 percent).  The only business and industry-related factor cited frequently as a disadvantage is the cost of doing business in New England, which 67 percent of respondents identified as a modest or significant disadvantage.

Survey Results: Business and Industry Factors 

(Sorted within category by the most advantageous to Cape Cod respondents)

	New England Advantage/ Disadvantage Factors…
	Significant or Modest Advantage (%)
	Significant or Modest Disadvantage (%)

	Business and Industry Factors
	CC
	Not CC
	CC
	Not CC

	Access to research institutions
	91.1
	75.0
	0
	2.5

	Proximity to testing facilities and sites
	75.0
	52.5
	0
	12.5

	Proximity to others in your industry
	71.4
	57.9
	7.1
	10.5

	Access to labor w/ technical skills
	42.9
	67.5
	14.3
	5.0

	Proximity to suppliers
	41.3
	45.0
	8.3
	5.0

	Proximity to markets
	38.5
	42.5
	15.4
	17.5

	Proximity to deep water shelf
	16.7
	24.3
	25.0
	5.4

	Overall cost of doing business
	14.3
	0
	67.1
	74.3

	Access to labor for factory floor
	7.1
	17.1
	42.8
	11.4

	Access to capital
	0
	15.4
	7.1
	18.0


Overall, such factors as access to research institutions, proximity to testing facilities and others in the marine industry suggest cluster advantages of the MST industry on the Cape.

Infrastructure factors

Of the three infrastructure factors identified on the survey, the most advantageous of a New England location is ready access to “high speed data transmission (broadband),” which was identified as a significant or a moderate advantage by more than  half of the respondents in the sample overall (54 percent). Looking at only Cape Cod companies (14 in the sample), only 39 percent of the companies felt this was a significant or moderate advantage.  

Survey Results: Infrastructure Factors (Sorted within category by the most advantageous to Cape Cod)

	New England Advantage/ Disadvantage Factors…
	Significant or Modest Advantage (%)
	Significant or Modest Disadvantage (%)

	Infrastructure Factors
	CC
	Not CC
	CC
	Not CC

	High speed data transmission (broadband)
	38.5
	61.5
	23.1
	0

	Physical infrastructure (roads, ports, etc.)
	38.5
	52.5
	15.4
	7.5

	State regulatory policy
	15.4
	5.4
	23.1
	32.4


Another factor identified as a slight advantage was “physical infrastructure.”  Almost 39 percent of Cape Cod respondents viewed this as an advantage while only 15 percent viewed this as a disadvantage (the rest of the respondents were either neutral or didn’t know).  The other factor in this group was “state regulatory policy,” which 65 percent of companies identified as neutral or said they did not know.  Of those with an opinion on this factor, however, 23 percent viewed it as a disadvantage and 15 percent viewed it as an advantage. The rest of New England cites state regulatory policy mostly as a disadvantage (32 percent).   Only one third of Cape companies see high speed broadband and physical infrastructure as an advantage; yet off-Cape firms expressed a much higher rate of satisfaction. Interviews with Cape company executives also suggested that many are not satisfied with the quality of Internet service and physical infrastructure on the Cape.

Quality of life

Two factors included in the quality-of-life component of this question are an overall assessment of the quality of life that New England offers and the cost of housing. Both of these factors were discussed extensively during interviews with company executives.  Overall, quality of life in New England is viewed very positively, with 71 percent of Cape Cod respondents indicating that it is a significant or a moderate advantage of their business location.  The cost of housing, however, ranks as a disadvantage by 75 percent of the respondents.  In contrast, 64 percent of off-Cape respondent firms indicate that the cost of housing is a disadvantage.

Survey Results: Quality of Life Factors

 (Sorted within category by the most advantageous to Cape Cod)

	New England Advantage/ Disadvantage Factors…
	Significant or Modest Advantage (%)
	Significant or Modest Disadvantage (%)

	Quality of Life Factors
	CC
	Not CC
	CC
	Not CC

	Quality of life
	71.4
	78.0
	0
	4.9

	Cost of housing
	0
	17.9
	75.0
	64.1


Potential business assistance

Survey respondents were asked to rate ten possible business assistance initiatives that interviewees and other industry stakeholders suggested could boost the marine science industry.  Respondents were asked to rate each option as “highly beneficial,” “somewhat beneficial,” or “not beneficial.” Responses to this question are presented in the following table 

Survey Results: Potential Business Assistance Types

 (Sorted within category by the highly beneficial to CC)

	How would each of the following types of assistance be to your company?
	Highly Beneficial 

Cape Cod (%)
	Highly Beneficial Non-Cape Cod (%)
	Difference

	Industry targeted job recruitment events or services.
	35.7
	7.7
	27.7

	Grants to support “proof of concept” research.
	28.6
	52.5
	-23.9

	Seminars and workshops on commercialization, business development and management.
	23.1
	9.8
	13.3

	A forum for strategic alliances to secure funds for large- scale research, development and demonstration projects.
	23.1
	37.5
	-14.4

	A center for product development, testing, and demonstration.
	21.4
	31.7
	-10.3

	A forum to introduce commercialization technologies to potential investors and corporate collaborators.
	15.4
	28.2
	-12.8

	Market research studies for new products.
	15.1
	32.5
	-17.4

	Assistance commercializing (SBIR) Phase II projects.
	8.3
	29.3
	-21.0

	Entrepreneur mentoring for start-up companies.
	7.1
	14.6
	-7.5

	Office/incubator space with shared facilities and tech support.
	7.1
	10.0
	-2.9


In general, Cape Cod companies are less likely than companies in other regions to view potential business assistance strategies as beneficial.  The most dramatic difference in perspective was that nearly 36 percent of Cape Cod companies felt that industry-targeted job recruitment would be highly beneficial compared to only 8 percent of non-Cape Cod companies.  Outside of this area, Cape Cod companies seemed to be less enthusiastic about prospects for business assistance than companies off-Cape. For example, only 29 percent of Cape companies felt that grants to support “proof of concept” research would be highly beneficial, compared to 53 percent of non-Cape firms. Cape Cod companies also were less likely to rate assistance commercializing SBIR Phase II projects as highly beneficial (a difference of 21 percent).

Overall, the major differences between Cape and non-Cape firms in terms of business assistance were that Cape Cod companies had the most interest in: grants to support “proof of concept” research; a forum for strategic alliances to secure funds for large scale research, development and demonstration projects; a forum to introduce commercialization technologies to potential investors and corporate collaborators; and market research studies.

4. Conclusions and Recommendations

Analysis of Cape Cod marine and science companies shows that the majority of marine firms are medium sized compared to New England marine companies overall.  Cape Cod companies, however, have higher median revenues than non-Cape companies ($1,260,000 versus $950,000), and higher revenues per employee ($70,000 versus $36,538), which suggest that Cape Cod marine companies are a more successful group compared to New England firms as a whole.  

Survey Results: Mean Employment and Revenues

	
	Cape Cod
	Non-Cape Cod

	Mean employment
	18
	26

	Mean revenue
	$1,260,000
	$950,000

	Revenues per employee
	$70,000
	$36,538


Most Cape Cod companies provide engineering, research, and other marine-related services.  In terms of firm and employment numbers, the dominant activities in the region relate to marine research and education as well as commercial research and consulting. The second dominant activity on the Cape centers on designing and producing marine instruments and equipment. These relatively small companies design, manufacture and test customized specialty equipment for oceanographic research and operations – producing everything from individual components to entire systems for underwater research.

Geographically, MST firms and employment are centered in Falmouth and Bourne, reflecting the importance of proximity to the research community at WHOI and other marine science firms in the area, as well as better access to and from the Cape. 

Survey Results: Products and Services

	Products and Services 
	Cape Cod (%)
	Non-Cape Cod (%)
	Difference

	Ocean/ environmental monitoring and surveying
	57.1
	31.0
	26.1

	Underwater vehicles
	50.0
	16.7
	33.3

	Marine science equipment
	42.9
	33.3
	9.6

	Oceanography
	42.9
	23.8
	19.1


Cape companies are more involved than non-Cape ones in producing ocean/environmental monitoring and surveying products and surveys, underwater vehicles and marine science equipment for oceanographic, defense, and offshore oil and gas, and fisheries markets. The latter two seem to be more dominant on the Cape given that the Cape supplies them at a higher rate than other regions in the New England MST cluster.

Cape Cod businesses’ concerns are cost of housing, recruitment difficulties and overall cost of doing business. The survey also suggests that firms and government entities on the Cape have very little connection to one another. A large proportion (29 percent) of firms has no collaboration with government entities or agencies. Government agencies will need to participate and take the initiative to overcome some of these barriers.  The marine research and business community also can play a role to organize and accurately present its issues as well as its positive impact on the region’s economy. 

The Cape and Islands’ economy has long been distinguished from other regions of Massachusetts by its reliance on small businesses and proprietorships. In character with this trend, marine related businesses on the Cape tend to be smaller than their counterparts in other regions. Many small businesses are not aware of the types of assistance available from government organizations and institutions.  Public-private partnerships to enhance the competitiveness of these businesses are needed. Networks like Marine Ocean Technology Network can facilitate access to state resources that allow businesses to expand and remain in the area.  Regional economic development entities also might consider providing support to this cluster. And local entities must be more aware of the cluster and its needs related to infrastructure, land-use and economic development planning and programs.


Overall, the Cape Cod MST cluster is a prominent part of the marine cluster in New England. It has unique characteristics and its own products, customers and potential. It also provides jobs in the region for trained professionals. However, according to the cluster interviewees, the Cape must still address issues such as cost of housing, inadequate infrastructure and lack of local regulatory policies directed to support business development of the region. 

Appendix 1

Master List of Cape Cod MST Companies (in alphabet order), 2004

	
	Company Name
	Employment
	Sales (million)

	1
	AGM Marine Contractors Inc*
	20
	5.6

	2
	American Underwater Search & Survey Ltd (AUSS)
	N/A
	N/A

	3
	Anchor Marine Inc*
	6
	0.9

	4
	Associated Scientists At Woods Hole Inc
	3
	0.1

	5
	Aubrey Consulting, Inc, A Division Of Woods Hole Group
	70
	0.1

	6
	Benthos, Inc. / Undersea Systems Division
	75
	17

	7
	Biological Environmental Sampling Systems
	3
	0.2

	8
	Bridger Scientific, Inc.
	3
	0.1

	9
	Cape Aquaculture Technologies, Inc.
	2
	0.1

	10
	Cape Cod Instruments, Inc.
	N/A
	N/A

	11
	Cape Cod Research, Inc.  
	7
	1.8

	12
	Cape Cod Technology Council, Inc.
	N/A
	N/A

	13
	Cape Compass*
	1
	0.1

	14
	Cape Shores Welding, Inc.
	5
	0.3

	15
	Center For Coastal Studies
	12
	2.2

	16
	C-MAP
	50
	7.8

	17
	Connolly Desmond*
	2
	0.1

	18
	Cotuit Group
	3
	0.6

	19
	CR Environmental, Inc.
	6
	1.2

	20
	D and G Marine*
	1
	0.1

	21
	Datasonics, Inc. Bought By Benthos
	N/A
	N/A

	22
	Deep Seas Systems International Inc.
	8
	1.3

	23
	E Paint Company
	7
	0.8

	24
	Egan Institute Of Maritime Studies
	4
	0.1

	25
	Electronic Sales Of New England 
	4
	1

	26
	Ensr International
	7
	N/A

	27
	Falmouth Scientific, Inc. (FSI)
	26
	4.3

	28
	Fern Engineering, Inc.
	13
	1.3

	29
	Gillmore Marine Consulting Inc*
	8
	1

	30
	Hayden Designs*
	1
	0.1

	31
	Hecker Environmental Consulting
	1
	0.1

	32
	Hobo (Onset Computer Corporation)
	90
	13

	33
	Hydroid Inc
	2
	2

	34
	International Industries, Inc.
	N/A
	N/A

	35
	Leiby Jonathan NA Marine Engineering*
	2
	0.1

	36
	Lemco Marine Construction*
	6
	0.4

	37
	M A T Marine Inc*
	10
	1.8

	38
	Marine Biological Laboratory
	275
	N/A

	39
	Marine Systems Technology, Inc.
	1
	0.1

	40
	Marinetech Inc
	5
	0.5

	41
	Massachusetts Maritime Academy
	25
	N/A

	42
	Maxsea Inc / Net Sea, Inc.
	6
	1.0

	43
	McLane Research Laboratories, Inc.
	7
	1.2

	44
	MLN Marketing
	N/A
	N/A

	45
	Mooring Systems, Inc.
	7
	1.5

	46
	Nantucket Whaling Museum
	N/A
	N/A

	47
	NOBSKA
	9
	0.45

	48
	Ocean Products
	N/A
	N/A

	49
	Ocean Way Technology Inc
	2
	N/A

	50
	Oceanographic Instrumental Systems*
	1
	0.1

	51
	Oceanstar Systems, Inc.
	1
	0.1

	52
	Pelagic Electronics
	3
	0.2

	53
	Persistor Instruments, Inc.
	4
	1

	54
	Radiotelephone Service Co*
	3
	0.2

	55
	Sea Education Association At Woods Hole
	54
	N/A

	56
	Seascan, Inc.
	N/A
	N/A

	57
	Seaver Engineering Associates
	3
	0.1

	58
	Semester In Environmental Science At The MBL
	12
	N/A

	59
	The Children's School Of Science
	33
	N/A

	60
	Trinity International Consultants, Inc.
	N/A
	N/A

	61
	Upper Cape Cod Regional Technical School
	N/A
	N/A

	62
	Vast Explorer, Inc. (Expedition Whydah)
	4
	0.1

	63
	Vine Associates*
	2
	0.1

	64
	W S Shultz Company Inc*
	5
	0.4

	65
	Webb Research Corporation
	20
	3.3

	66
	Woods Hole Group, Inc. 
	75
	10.0

	67
	Woods Hole Marine Systems Inc 
	5
	0.2

	68
	Woods Hole Oceanographic Institute And MIT Joint Program
	209
	N/A

	69
	Woods Hole Oceanographic Institute, Geophysical Fluids Dynamics Program
	34
	N/A

	70
	Woods Hole Oceanographic Institution
	3
	N/A

	71
	Woods Hole Science Aquarium
	N/A
	N/A

	72
	Young’s Electronic Systems*
	6
	1.2

	73
	Zooquarium
	5
	0.2

	
	Total
	1,277
	87.5


* These companies were identified through Dun & Bradstreet MarketPlace, the rest was identified through industry-related mailing and membership lists

Source: Dun & Bradstreet MarketPlace and Industry-related Mailing Lists

Appendix 2

Cape Cod Marine Science and Technology Cluster by SICs, 2004

	SIC code
	SIC sector
	Number of firms
	Employment
	Sales ($millions)

	 
	Construction
	7
	60
	10.6

	16
	Heavy Construction Other Than Building Construction Contractors
	7
	60
	10.6

	1629
	Heavy construction, not classified elsewhere
	7
	60
	10.6

	 
	Manufacturing
	14
	243
	43.9

	35
	Industrial and Commercial Machinery and Computer Equipment
	4
	96
	14.2

	3531
	Construction machinery
	2
	2
	0.2

	3571
	Electronic computers
	1
	90
	13.0

	3572
	Computer storage devices
	1
	4
	1.0

	36
	Electronic and Other Electrical Equipment and Components, Except Computer Equipment
	4
	30
	4.7

	3663
	Radio and t.v. communications equipment
	1
	3
	0.2

	3699
	Electrical equipment and supplies, not classified elsewhere
	3
	27
	4.5

	37
	Transportation Equipment
	1
	2
	2.0

	3731
	Shipbuilding and repairing
	1
	2
	2.0

	38
	Measuring, Analyzing and Controlling Instruments; Photographic, Medical and Optical Goods; Watches and Clocks
	5
	115
	23.0

	3812
	Search and navigation equipment
	1
	75
	17.0

	3823
	Process and control instruments
	1
	26
	4.3

	3826
	Analytical instruments
	1
	3
	0.2

	3829
	Measuring and controlling devices, not classified elsewhere
	1
	3
	0.2

	3861
	Photographic equipment and supplies
	1
	8
	1.3

	 
	Transportation
	4
	5
	0.2

	44
	Water Transportation
	3
	5
	0.2

	4499
	Water transportation services, not classified elsewhere
	3
	5
	0.2

	49
	Electric, Gas and Sanitary Services
	1
	N/A
	N/A

	4931
	Electric and other services combined
	1
	N/A
	N/A

	 
	Wholesale Trade
	5
	69
	10.3

	50
	Wholesale Trade - Durable Goods
	5
	69
	10.3

	5043
	Photographic equipment and supplies
	1
	9
	0.5

	5045
	Computers, peripherals, and software
	1
	6
	1.0

	5049
	Professional equipment, not classified elsewhere
	1
	N/A
	N/A

	5065
	Electronic parts and equipment, not classified elsewhere
	1
	4
	1.0

	5088
	Transportation equipment and supplies
	1
	50
	7.8

	 
	Finance, Insurance, and Real Estate
	2
	73
	0.7

	63
	Insurance Carriers 
	1
	3
	0.6

	6399
	Insurance carriers, not classified elsewhere
	1
	3
	0.6

	67
	Holding and Other Investment Offices
	1
	70
	0.1

	6719
	Holding companies, not classified elsewhere
	1
	70
	0.1

	 
	Services
	29
	703
	11.7

	76
	Miscellaneous Repair Services
	3
	12
	1.6

	7692
	Welding repair
	1
	5
	0.3

	7699
	Repair services, not classified elsewhere
	2
	7
	1.3

	82
	Educational Services
	1
	25
	N/A

	8221
	Colleges and universities
	1
	25
	N/A

	84
	Museums, Art Galleries and Botanical and Zoological Gardens
	2
	9
	0.3

	8412
	Museums and art galleries
	1
	4
	0.1

	8422
	Botanical and zoological gardens
	1
	5
	0.2

	86
	Membership Organizations
	2
	54
	N/A

	8621
	Professional organizations
	1
	54
	N/A

	8699
	Membership organizations, not classified elsewhere
	1
	N/A
	N/A

	87
	Engineering, Accounting, Research, Management, and Related Services
	20
	600
	9.7

	8711
	Engineering services
	6
	32
	3.3

	8731
	Commercial physical research
	3
	288
	3.0

	8733
	Noncommercial research organizations
	6
	263
	2.4

	8742
	Management consulting services
	1
	1
	0.1

	8748
	Business consulting, not classified elsewhere
	4
	16
	1.0

	89
	Services, Not Elsewhere Classified
	1
	3
	0.1

	8999
	Services, not classified elsewhere
	1
	3
	0.1

	 
	No SIC*
	12
	124
	10.1

	 
	Total
	73
	1,277
	87.5


* Companies for which SIC could not be identified

Source: Dun & Bradstreet MarketPlace
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� WHOI website, http://www.whoi.edu/home/index_about.html


� Ibid


� Interview with Rick Babicz, Falmouth Scientific, July, 2004


� Steve Ellis, Research and Evaluation Unit, UMass Donahue Institute, comment comparing statistics on Renewable Energy companies and MST companies


� Massachusetts Toward a New Prosperity: Building Regional Competitiveness Across the Commonwealth (2002)





� Dun and Bradstreet’s employment total is higher than the total seen in the public data because this series collects statistics from all business types - including the close to 23,000 individual proprietors in Barnstable County which are not included in the County Business Patterns total.


� Massachusetts Toward a New Prosperity: Building Regional Competitiveness Across the Commonwealth (2002)


� An overview of the methodology used to quantify the industry is as follows: We began the New England study by developing a master list of companies in New England that could be classified in the marine technology sector.   Several sources were used to develop this master list, included the Marine Ocean Technology Network (MOTN) membership list, the Sea Technology Buyers Guide Directory 2004, the Marine Technology database from URI, firm lists from the Cape Cod Economic Development Council, the University of Massachusetts Lowell Tech Track database, the U.S. Dept. of Defense’s Directorate for Information Operations and Reports, and a list of Small Business Innovation Research(SBIR)/Small Business Technology Transfer Program (STTR) awardees (1998-2003) in the region. We then used proprietary databases, primarily IMarket and Corptech, supplemented by web searches, Securities and Exchange Commission filings, and a sample of interviews with managers at some of these companies to flesh out our master list with employment, sales, and product NAICS codes.  A separate telephone survey focused on higher education institutions in order to determine the number of employees involved in marine technology research and specific programs focused in marine technology areas.
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