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EXECUTIVE SUMMARY
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A detailed analysis of commuting patterns, industrial composition, and media markets
reveals that much of southeastern Massachusetts and the vast majority of the state of
Rhode Island are part of a shared functional economic region. For lack of a better term,
this cross-border region is referred to here as SouthCoastal New England. The cities and
towns in this region are home to a common labor force, a common media market, and
share key industrial strengths. Both sides of the border also share important cultural
connections to the Portuguese and Lusophone community, among others, and rely heavily
on ocean resources, which fuel significant economic and scientific activities on both sides
of the border. There are, however, distinct sub-regional labor market areas, as defined by
commuting patterns. The PPC’s analysis revealed three commuting zones that intersect
this economic region; the Greater Providence and the SouthCoast commuting zones are
contained in this region and the remainder is contained within Greater Boston.!

Figure | The SouthCoastal New England Region

The PPC identified regional jobs centers, which were defined as communities that rank in
the top 10 percent of municipalities in New England by total employment and also are
home to more jobs than employed residents (in other words, they must import labor).
The SouthCoastal New England region is home to two job centers: Providence and
Warwick, Rhode Island.? The SouthCoastal New England region is Massachusetts’ only
economic region in which none of Massachusetts’ cities are job centers. Accessible rail

! While commuting relationships connect some towns more strongly to Greater Boston, the combination of labor market exchange, industrial similarities,
and shared media outlets provides compelling evidence that these towns are part of SouthCoastal New England rather than Greater Boston.

2 Other cities in the region meet the size threshold, but must export labor and are therefore not considered to be job centers. In other words, they are
home to fewer jobs than employed residents.
3 Rhode Island Innovates: A Competitive Strategy for the Ocean State. Prepared by Battelle Technology Partnership in association with the Metropolitan Policy

Program at Brookings, January 2016.
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service into the economically dynamic Greater Boston region may help to explain
economic disparities on this side of the border; while there is commuter rail service
between Providence, Warwick, and Boston, there is limited service on the Massachusetts
side of the region. Additionally, commuter rail access to the Greater Boston area is
coterminous with the eastern boundary of the SouthCoastal New England region.

SHARED INDUSTRIAL COMPOSITION

s

The two states have a shared opportunity in offshore wind development; Providence, RI
is home to a leading offshore wind developer—Deepwater Wind—and New Bedford,
MA is home to the New Bedford Marine Commerce Terminal—a facility built by the MA
Clean Energy Center to be the nation’s first staging area to support offshore wind
projects. Recent legislation in Massachusetts requiring utilities to purchase 1,600 MW of
offshore wind power is expected to lead to significant economic development in the
region. Rhode Island is home to the nation’s first offshore wind farm, which is being
developed off of Block Island, giving both sides of the border a potential edge in an
important emerging economic sector.

Both sides of the border also share above average employment in marine-related
industries and high levels of scientific and applied research in marine and ocean science.
Leading research institutions in the cross-border region include the Metcalf Institute at
the University of Rhode Island (URI), the School for Marine Science and Technology at
the University of Massachusetts Dartmouth (UMass-D), the UMass-D Center for
Innovation & Entrepreneurship, and the Naval Undersea Warfare Center in Newport.
An examination of the degree of scientific collaboration between institutions on both
sides of the border reveals significant levels of collaborative activity, most notably in the
areas of ocean and marine science. Ongoing efforts related to offshore wind development
and coastal climate change resiliency strongly suggest there is substantial potential in both
of these areas for these institutions and the larger regional economy if emerging
opportunities can be seized and developed on a larger scale.

The cross-border region’s proximity to the dynamic innovation ecosystem in Greater
Boston — especially the renowned life sciences super-cluster — in addition to its existing
industry base of manufacturers in plastics and metalworking firms, suggests that the
SouthCoastal New England region is well positioned for growth opportunities in the
rapidly growing Massachusetts innovation economy, particularly in medical devices.
Above-average regional employment in related sectors and the presence of leading
medical device companies like Saint-Gobain and Smith & Nephew make it clear that
significant connections already exist.
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COMMON CHALLENGES

If these opportunities are to be fully realized, both sides of the border need to address
many of the same challenges. These continued challenges have impaired their regional
competitiveness and have stymied numerous efforts to enhance economic development
and improve regional outcomes for decades. In sum, both sides of the border:

e Rely heavily on industries that are in long-term decline, including textiles, jewelry,
fishing, and traditional manufacturing;

e Have a workforce that has comparatively low levels of educational attainment and
technical skill;

e And are disadvantaged by inadequate transportation infrastructure and access to
employment and economic opportunities in Greater Boston.

STRATEGIC OPPORTUNITIES

Our work has identified several areas of potentially mutually beneficial cross-border
collaborative and economic development opportunities. These include:

e Enhancing university collaborations and technology transfer, especially in marine and
ocean science fields;

e Expediting and maximizing the local benefits of offshore wind energy development;

e Improving transportation connections, including to economic opportunities in
Greater Boston;

e Raising educational aspirations and outcomes;

e  Coordinating marketing efforts in key areas like tourism and economic
development (business retention and relocation).



| ECONOMIC REGIONS: THEORY, DEFINITIONS, AND LOCAL CASES

I[.I  ECONOMIC REGIONS THEORY

Many different conceptions and theories of regions exist, as do the methods by which regions are delineated. Generally, regions
are understood to be geographic areas demarcated to support analysis, planning, or public policy. That is, regions provide neat
groupings of geographically contiguous populations that enable governments, and even organizations in the private and
nongovernmental sectors, to better understand common attributes or functional connections in contained geographic areas.
Regions may be described in many different ways, though the relevant academic literature distinguishes between homogenous,
function, nodal, and administrative regions. Homogenous regions present similar characteristics, such as having similar income
levels, educational attainment, or ethno-racial communities grouped together. Homogenous regions are useful for statistical
purposes, since they provide the greatest fidelity to the geographic patterns in the data. However, for the purposes of regional
economic planning, which is the motivation driving the present study, functional economic regions (FERs) are the most
informative. FERs are connected by economic linkages, such as labor markets or industry supply chains, and are defined using
the best available data on the economic conditions and relationships. Administrative regions, on the other hand, are delineated
for policy purposes and are often simply the product of historical accident, though they may show consideration of any
combination of both the relative degree of homogeneity and functional economic linkages.

In addition to the distinctions between homogenous, functional, and administrative regions, regions, as they are defined, may
be nodal/core-based or non-nodal/non-core-based. Nodal regions are a type of functional region with a major center that is
connected to other smaller communities. (Depending on the degree of inter-dependence, nodal regions may have multiple
nodes.) For example, the Greater Boston region includes the city of Boston, as well as surrounding economic centers along
the route 128/95 corridor, many of which are economically tied to industry based in Boston, as well as their surrounding
suburbs. In the United States (U.S.), metropolitan statistical areas (MSAs), as defined by the Office of Management and Budget
(OMB), and the Bureau of Economic Analysis’s (BEA) Economic Areas are both core-based. The only exception is the U.S.
Department of Agriculture’s (USDA) Commuting Zones, which takes a non-core-based, non-metropolitan approach in order
to allow for a unique identity for the country’s more rural areas. Believing that different types of areas (e.g. rural vs. non-rural)
require different economic strategies, and finding that the core-based approach often produces regions that are too large for
many practical purposes, the commuting zones and economic regions defined in this report are non-core-based.

Perhaps most relevant to the present study is that functional regions may, and often do differ from administrative boundaries,
such as counties or other municipal divisions. Where functional regions are delineated across administrative entities, they may
aptly be referred to as cross-border regions. Where cross-border regions fuse together different administrative regions via
functional linkages, increased policy and administrative collaboration can facilitate deeper economic ties and expand economic
opportunities in one or both administrative regions. This study is concerned with the presence of a cross-border region linking
Southeastern Massachusetts to the Greater Providence, Rhode Island area.

While there is no universally agreed on approach to defining functional economic regions, most definitions of rely on analysis
of commuting data, and thus incorporate the geographic boundaries of the local labor markets. A survey conducted in 2000 of
22 Organization for Economic Co-operation and Development (OECD) member countries found that of the |3 countries that
had delineated functional regions, all used commuting data in their analysis. Of these, three included an additional variable:
population density, retail trade, or cooperation between municipalities. In the United States, Economic Areas are defined by
the BEA and are based primarily on commuting patterns. Newspaper readership data is used to supplement the commuting
data for less populous areas. The present study is consistent with other approaches in that commuting is the foundational
element of the grouping process. The first stage of this study involves the building of commuting zones out of cities and towns
based on the degree of commuting interchange. However, in the second stage, the creation of the FERs expands on other
methods by also incorporating industrial agglomeration, as measured by industry cluster location quotients, and media market
areas.
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.2 CURRENT GEOGRAPHIC DELINEATIONS

The cities and towns of Massachusetts are divided up in many different ways, depending on the purpose. There are different
areas for regional planning, regional economic development, workforce development, tourism, and policy analysis. For towns
in the SouthCoast of Massachusetts, examples of these types of regions include the SouthCoastal Regional Planning and
Economic Development District, the SouthCoast Development Partnership, the Bristol Workforce Investment Area (WIA),
the Bristol County Tourism Region, and the MassBenchmarks Southeast Region, respectfully. The regional boundaries differ
for all of these types of regions. As a result, for example, the SouthCoast spans more than one WIA and more than one
Tourism Region, more or less matches with the economic development region, and is a subset of the planning district. The
boundaries of these regions also vary in the degree to which they were produced using a formal process or developed as a
consequence of regional identity and historical linkages. The purest example of a formal process for regional delineation are
the New England City and Town Areas (NECTAs), which were built using commuting data. Economic development areas, on
the other hand, have tended to arise independently, with the regional territory decided in conversation with local cities and
towns. Interestingly, only the purely empirical delineation, the NECTAs, resulted in cross-border regions. All of the other
regions are constrained by the administrative borders of the Commonwealth of Massachusetts.

[.2.1  Massachusetts’ Regional Planning Districts

The Commonwealth of Massachusetts has |3 regional planning agencies (RPAs), which serve their respective regional planning
districts. RPAs are not direct arms of the state or federal government, but rather are a “consortia of local governments that
have banded together under the provisions of state law to address problems and opportunities that are regional in scope.”® “In
1955, Massachusetts became one of the first states in the nation to enact statewide enabling legislation that allowed for the
creation of regional planning agencies. Within a decade and half, all 13 Massachusetts RPAs had been legally established,
encompassing a majority of the commonwealth’s 351 cities and towns.” It seems, based on the Massachusetts General Laws,
that the initial jurisdictions were determined at the discretion of the founding members. After the boundaries of a district were
demarcated, the active involvement in the RPA of constituent cities and towns was voluntary and subject to a vote. According
to the Massachusetts General Laws:

“Any group of cities, towns, or cities and towns may, by vote of their respective city councils or town meetings, vote
to become members of and thus establish a planning district, which shall constitute a public body corporate. After a
planning district has been thus established, any other city or town within the district area as hereinafter defined may
by vote of its city council or town meeting apply for admission. Upon the affirmative vote of two thirds of the

representatives of the cities and towns comprising the district, said city or town shall become a member thereof.”

The jurisdictions of these districts have changed over time to adjust to the preferences of the state’s municipalities. The
Southeastern Regional Planning and Economic Development District (SRPEDD), for example, was founded with a jurisdiction
of 23 local governments, of which just eight were active members. In 1968, an act of the state government dissolved the old
district and established a successor district with an expanded jurisdiction of 29 communities.> At this time, membership in the
district was made mandatory and a ceiling was placed on assessments. In 1970, Plainville joined the district, and Plymouth
(1975), Kingston (1976), and Plympton (1990) withdrew from SRPEDD to join the adjacent Old Colony Planning Council,
because these municipalities were more closely associated with the South Shore.®

3 Massachusetts Association of Regional Planning Agencies, “Background Information on Massachusetts Regional Planning Agencies,”

http://www.govinstitute.org/wp-content/uploads/2012/07/MA-Regional-Planning-Agencies-Summary.pdf
4 Massachusetts General Laws, Part |, Title VII, Chapter 40B, Section 3
5 Chapter 663

6 Southeastern Regional Planning and Economic Development District, Basic Information Folder, November, 2014.
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Figure 2 Cities and Towns of the SRPEDD Region
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[.2.2  Massachusetts’ Regional Economic Development Organizations

The Massachusetts Office of Business Development runs a Regional Economic Development Organizations (REDO) program
to support regionally-based efforts to help existing businesses grow and to attract new business to the state. These REDOs
have tended to arise independently, with the regional territory decided in conversation with local cities and towns. REDOs

must apply to the program to receive state support. The following economic development organizations received funding for
Fiscal Year 2014:

e |Berkshire Strategic Alliance
e 495/MetroWest Partnership | MetroWest Chamber of Commerce (Alliance)
e Cape Cod Economic Development Council

e  Blackstone Valley Chamber of Commerce | Chamber of Central Mass South (Central Regional Economic Development
Alliance)

e Economic Development Council of Western MA

e Merrimack Valley Economic Development Council

e Metro South Chamber of Commerce

e North Central Massachusetts Development Corp.

e North Shore Alliance for Economic Development

e  Plymouth Regional Economic Development Foundation
e SouthCoast Development Partnership
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1.2.3  Workforce Investment Areas

The predecessor regions to the current day Workforce Investment Areas (WIAs) were created in 1973 as part of the 1973
Comprehensive Employment and Training Act (CETA). CETA replaced a fragmented set of federal job training programs with
block grants that provided funds to state and local government "prime sponsors."

Under CETA, cities with 100,000 or more residents could become prime sponsors and were put in charge of their own job
training programs. Prime sponsors could invite neighboring towns that were perceived to be part of the natural labor market
to join the service area. These relationships were formalized through inter-municipality agreements. The remaining cities and
town were added to the “balance-of-state” which was administered at the state level. At this time, Cape Cod and Greater New
Bedford were part of the same service delivery area (SDA). At first, Fall River, MA did not have 100,000 residents and was
included in the balance-of-state, but after the municipal census, Fall River was upgraded to a prime sponsor and got the balance
of Bristol County in its SDA.

In 1982, CETA was replaced with the Job Training Partnership Act (JTPA). JTPA furthered the decentralization of federal job
training to the local levels by eliminating the requirement of an urban core of at least 100,000 and also eliminating the balance-
of-state. SDAs that existed under CETA could refile under JTPA, so there was some consistency from the CETA regions.
However, there was also some reshuffling, particularly to incorporate those cities and towns that were part of the balance-of-
state. At this time, Taunton left the Plymouth service area after deciding it had more direct ties with Fall River.

In 1993, the Job Training and Employment Corporation, which was the administrative entity of the New Bedford, Cape, &
Islands SDA, moved from New Bedford to Hyannis. After this move, it retained only the Cape and Islands in its region and a
new Greater New Bedford SDA was created, with ten communities stretching from Dartmouth to Wareham.

Finally, in 1998 the Workforce Investment Act replaced the JTPA. SDAs that existed prior to 1998 could refile to become
Workforce Investment Areas (WIAs) under this new legislation. During this transition, the number of service areas remained
constant (16). A special exemption was made for the Berkshires, which had difficultly meeting the population requirement.

Figure 3 Workforce Investment Areas and One-Stop Career Centers
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.24 Massachusetts Tourism Regions’

The establishment of Massachusetts’ Tourism Regions appears to have occurred in a piecemeal fashion, with little overarching
logic as to their demarcation. While state law recognizes the Regional Tourism Councils that serve these regions, a public
records request for further information yielded no results.

Table | Regional Tourism Councils and Year Established

Regional Tourism Council Year Established Regional Tourism Council Year Established
Hampshire County 1919 Greater Springfield 1950
Franklin County 1919 North of Boston 1955
Central MA 1920 Plymouth County 1975
Cape Cod 1921 Southeastern MA (Bristol County) 1975
Mohawk Trail 1924 Boston GBCVB 1975
Nantucket Chamber 1934 Merrimack Valley 1992
Berkshires 1936 Johnny Appleseed 2000
Martha’s Vineyard 1948 MetroWest 2011

Figure 4 Massachusetts' Tourism Regions

777 1. Greater Boston I 9. MetroWest

2. North of Boston | 10. Johnny Appleseed Trail -'
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7 http://www.massvacation.com/navigate/regional-tourism-councils/
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[.2.5 MassBenchmarks Regions

MassBechmarks is a journal of the Massachusetts economy, published in cooperation with the Federal Reserve Bank of Boston.
It is produced by the UMass Donahue Institute’s Economic and Public Policy Research Unit, in collaboration with faculty on all
five campuses of the University of Massachusetts system. In support of the economic analysis conducted for this publication,
the MassBenchmarks project divided the Commonwealth into seven major economic regions: the Berkshires, Pioneer Valley,
Central, Northeast, Southeast, Boston Metro, and Cape & Islands. These regions are further divided into subregions.

These regions, developed at the start of a 1997 project, were based around the regions used in Choosing to Compete: a Statewide
Strategy for Job Creation and Economic Growth, a report on the Massachusetts economy and its regions, published by the Weld
Administration in 1993. The regions were developed for use by the Commonwealth’s Executive Office of Economic Affairs and
served as the primary definitions for regional economic development efforts by the Commonwealth’s Office of Business
Development. For the most part, the geographic delineations were designed to accommodate administrative boundaries and
thus followed the borders of counties and regional planning districts. Traditional labor market areas and regional commuting
sheds around key transportation networks were also considered when creating these regional geographies.

In order to confirm the validity of the geographic definitions used in Choosing to Compete and their ability meaningfully describe
regional economic activity, the MassBenchmarks project invited feedback from representatives of economic development
organizations and regional planning agencies from every region the state. After this period of feedback and comment, definitions
of the regions were finalized by MassBenchmarks regional analysts studying each region.®

Figure 5 MassBenchmarks Regions and Subregions
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8 MassBenchmarks project, http://www.massbenchmarks.org. Economic and Public Policy group, UMass Donahue Institute.
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[.2.6  New England City and Town Areas

New England City and Town Areas (NECTAs) were created by the OMB for data collection and aggregation purposes. NECTAs
are city and town based alternatives to county-based Metropolitan Statistical Areas (MSAs). They were created with the
understanding that in New England government and economic activity is organized at the city and town level rather than the
county level. We focus here on NECTAs since MSAs are not particularly meaningful in the New England context.

In the Bureau of Labor Statistics, NECTAs and MSAs are collectively referred to as Labor Market Areas (LMAs). According to
the BLS, a LMA “is an economically integrated geographic area within which individuals can reside and find employment within
a reasonable distance or can readily change employment without changing their place of residence. In addition, LMAs are non-
overlapping and geographically exhaustive. Since these areas are based on the degree of economic integration as measured by
commuting flows without regard to state boundaries, interstate LMAs exist.”

NECTAs are core-based statistical areas (CBSAs), and as such have central cities with at least 10,000 people. The central cities
associated with an urbanized area or urban cluster are grouped to form a single cluster of cities for the purposes of measuring
commuting to and from outlying communities. A city or town qualifies as an outlying area of the CBSA if it meets one of the
following commuting requirements:

a) At least 25 percent of the workers living in the area work in the central cities or cities; or
b) At least 25 percent of the employment in the area is accounted for by workers who reside in the central city
or cities.

Two adjacent CBSAs will merge if the central city or cities of one CBSA qualifies as an outlying city of another CBSA using the
criteria (a) or (b) above.

A map of Massachusetts’ NECTAs reveals some interesting patterns. The Providence-Warwick NECTA includes the Blackstone
Valley communities of Millville, Blackstone, and Bellingham, Massachusetts as well as all of the cities and towns along Rhode
Island’s eastern border. These include Plainville, North Attleborough, Attleboro, Seekonk, Rehoboth, Swansea, Somerset, Fall
River, and Westport, Massachusetts. New Bedford has its own NECTA of just a few towns, which includes Dartmouth,
Acushnet, Fairhaven, and Mattapoisett, Massachusetts. The remaining cities and towns that are traditionally considered to be
part of Southeastern Massachusetts are either part of the Boston or Barnstable NECTA:s.
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Figure 6 New England City and Towns Areas (NECTAs)
\.J L—;{ / e o — e oy nford -

WV |

The PPC identifies two shortcomings in using NECTAs to define functional economic regions: they are core-based and they
don’t incorporate other types of linkages, such as industry base and regional identity. The problem with CBSAs is that they
don’t allow for a unique identity for the country’s more rural areas. This is problematic in terms of crafting regionally
appropriate economic development solutions. In the OMB’s own words:

“The purpose of the Metropolitan and Micropolitan Statistical Area standards is to provide nationally consistent
delineations for collecting, tabulating, and publishing Federal statistics for a set of geographic areas. The Office of
Management and Budget establishes and maintains these areas solely for statistical purposes.

Metropolitan and Micropolitan Statistical Areas are not designed as a general-purpose geographic framework for
nonstatistical activities or for use in program funding formulas. The CBSA classification is not an urban-rural
classification; Metropolitan and Micropolitan Statistical Areas and many counties outside CBSAs contain both urban
and rural populations.”

9 Federal Register, Part IV, Office of Management and Budget, “2010 Standards for Delineating Metropolitan and Micropolitan Statistical Areas; Notice,” June
28,2010.



2 COMMUTING ZONES

Commuting zones represent areas are highly interconnected via commutes between home and work. The commuting zones
presented here were built using a clustering algorithm similar to the methods used by the U.S. Department of Agriculture
(USDA) to define their county-based commuting zones, but instead use cities and towns as the primary building blocks. In
order to allow for unique identities for Massachusetts’ more rural locations, this methodology deviates from the Office of
Management and Budget’s (OMB’s) New England city and town areas (NECTAs) by taking a geographically representative
instead of core-based approach. This creates a more accurate portrayal of the commuting flows.

2.1 COMMUTING DATA

Commuting data were obtained from the U.S. Census Bureau’s Longitudinal Employer-Household Dynamics (LEHD)
program’s Origin-Destination Employment Statistics (LODES). The LEHD program uses Social Security numbers to match
employment data collected from unemployment insurance filings (through the ES-202 program) with survey data and other
administrative records collected through the Statistical Administrative Records System (StARS) database. This allows the
Census Bureau to match residential addresses to work addresses on an individual basis. The data is then anonymized and
noise is added to protect confidentiality. One weakness of the data is that there is no way to separate out people who are
telecommuting or otherwise not physically moving between the home and work addresses.

A major benefit of this data is that it is accurate down to the level of the census block. This means we were able to build the
commuting zones out of county subdivisions—otherwise known as cities and towns—instead of counties. The use of county
subdivisions is preferable since government in New England is organized at the county subdivision level more so than at the
county level. Also, the higher level of granularity this affords means that we were able to detect commuting patterns more
precisely than with county level data, which blurs within county differences.

We collected 2014 data containing all jobs (instead of just primary jobs) for people living in or commuting to Connecticut,
Massachusetts, New Hampshire, and Rhode Island. Data for the other neighboring states of New York and Vermont were
excluded due to low total flows over those borders. Of all people who work in Massachusetts, 0.7% come from New York
and 0.1% come from Vermont. Likewise, of all people who live in Massachusetts, 0.8% commute to New York and 0.1%
commute to Vermont. In both cases, a large proportion of the New York commuters are going to or from New York City.
The remaining percentage of people commuting to or from Albany or Rensselaer Counties is less than 0.1%.

22 MEASUREMENT

Within the methodologies used by the federal government, there are two different measurements of commuting interchange:
the proportional flow measure used by the USDA and the employment interchange measure (EIM) used by the OMB.
Conceptually, the EIM measure appears to be superior to the proportional flow measure, since unlike proportional flow, it
includes both the number of residents and the number of jobs in the smaller community, thereby limiting the corrupting
influence of bedrooms communities on the data. To be sure, we tested them both and assessed how they performed.

2.2.1  Proportional Flow

We first ran the analysis using the USDA’s proportional flow measure. The proportional flow measure was created as an
improvement on the original method used by the OMB, which only measured the unidirectional flow of commuters into
urban cores. Instead, this method takes into account the total flow of commuters moving in both directions between two
areas. Proportional flow is defined as the following:
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(sum(commuters fromito j) + sum(commuters from j to i))

Proportional Flow = — -
total commuters living in smaller region

According the USDA: “By adjusting the number of commuters by the size of the labor force in the smaller county, we ensure
that no large county will dominate the analysis simply because of its absolute size.” However, by only including the number
of residents in the smaller region, it fails to adjust for the number of jobs.

2.2.2 Employment Interchange Measure

Heading into 2001, the OMB adjusted their measurement of commuting flows to capture the bidirectional flows between

[

two regions, instead of simply measuring the amount of flow into urban cores. Given a small community “i” and a large
community “j”, the EIM is defined as the flow of commuters from i to j as a percent of the number of workers living in i plus
the flow of commuters from j to i as a percentage of the total number of jobs in i. This is very similar to the proportional
flow measure used by the USDA, but instead of just dividing by the number of workers living in the smaller community, it

also adjusted for the number of jobs in the smaller community.

EIM sum (commuters fromito j) sum( commuters from j to i)

" total number of workers living in i total number of jobsini

where i and j are selected such that the number of workers living in i is less than the number of workers living in j.

Testing the two methodologies, we found that the EIM resulted in more coherent regions. Given these results and the better
conceptual match of the EIM, we determined that it was the better approach for measuring the strength of commuting
relationships between regions.

2.3  CLUSTERING ALGORITHM

An agglomerative hierarchical clustering approach was used to combine cities and towns into commuting zones.
Agglomerative clustering is a bottom-up approach, in which each city and town starts off as its own cluster. During each
iteration of the algorithm, clusters merge with the cluster with which they have the strongest commuting relationships, as
determined by the EIM. At each step, more than two clusters can be joined. This is because of the transitive, “small world”
nature of the commuting network. For example, Town A and Town B might both be connected with Town C, or Town A
could be connected with Town B, which is connected with Town C. In either case, Town A, B, and C would all merge
together. Traditionally, this is continued until there is only one cluster remaining—all cities and towns are part of the same
cluster. The result is a hierarchy of commuting zones, in which each set of municipalities is a subset of a proceeding cluster.
In other words, after each iteration no two clusters can share the same subcluster.

In the jargon of cluster analysis, the EIM is a measure of the “distance” or “similarity” between clusters. The most common
clustering algorithms use pairwise comparisons between individual members of each cluster. So, for example, the distance
between clusters might be determined by the pair of towns, one from each cluster, that have the weakest or the strongest
commuting linkage. Another common option is to look at the average distance, but this is not possible for relational data like
the EIM. The PPC’s custom algorithm improves on these methods by aggregating the data up to the cluster level during each
iteration of the clustering algorithm. This enabled us to look at the distance between clusters, rather than between cluster
members. In addition to being an arguably more valid approach, the aggregation has the added benefit of smoothing out the
effect of cities that draw from across a wide region, such as Boston.

As mentioned earlier, multiple clusters can merge at each step of the algorithm. Consequently, clusters can get very large,
very quickly. The commuting network is an example of a “small world” because every city and town is connected to every
13
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other city and town by a commuting relationship, whether directly or indirectly. As a result, it was necessary to impose a
constraining parameter to identify intermediate areas between the local and the national level commuting zones. To do this,
we imposed a size penalty that scales down the EIM when the cluster size is large. This is defensible based on the idea that it

. . . . . N-n
is desirable to reduce the total spatial distance from the center of the cluster. We selected the scaling parameter - where

N is the total number of cities and towns at the outset and n is the cluster size of each cluster with which a region could
potentially merge. This has the effect of modestly downsizing the EIM when n is large.

Despite the use of a constraining parameter, the clustering occurred very quickly, with almost all of Massachusetts joining
Greater Boston by the third iteration of the algorithm. We chose to stop the clustering after the second iteration, which
produced clusters that are an appropriate size for sub-state regional planning. Two of the clusters had fewer than ten cities
or towns—the islands off of Cape Cod and a few towns along Route 2 north of Worcester. Due to their small size, they
were added to the adjacent cluster with which they had the highest EIM.

24 RESULTS

Massachusetts’ cities and towns can be found in seven of the region’s commuting zones: The Berkshires, the Pioneer Valley,
Greater Worcester, Greater Boston, Greater Providence, the SouthCoast, and Cape Cod & the Islands. Interestingly, these
zones mostly follow state lines. The exceptions include Plaistow, Newton, and Danville, New Hampshire, which are grouped
with Greater Boston; Millville, Blackstone, and Seekonk, Massachusetts, which are grouped with Greater Providence; and
Tiverton and Little Compton, Rhode Island, which are grouped with the SouthCoast.

The original set of commuting zones generated by the clustering algorithm separated the northern and southern portions of
the Pioneer Valley. This because the northern portion is pulled in two directions: southward towards the southern Pioneer
Valley and eastward towards Greater Boston. However, this region cannot be viewed as a commuting zone since it fails to
capture a majority of the commuting activity. In other words, less than 50% of all employed people living in the Northern
Pioneer Valley also work in the Northern Pioneer Valley (see Table 2). As a result, it was joined with the Southern Pioneer
Valley, with which it has the strongest commuting relationship, thus making the Pioneer Valley whole. The final set of

commuting zones is presented in Figure 7.

Table 2 Number of People Working and Living Locally as a Percent of All Residents and Local Employment

People % of All % of Jobs

Working and Employed Located

Living Locally Residents Locally
Cape & Islands 69,994 67.6% 76.4%
Berkshires 42,783 75.2% 82.0%
SouthCoast 88,314 54.1% 67.2%
Greater Boston 2,112,081 91.4% 85.0%
N. Pioneer Valley 17,018 44.3% 63.1%
S. Pioneer Valley 195,032 71.8% 75.5%
Greater Worcester 149,640 55.6% 62.3%
Greater Providence 379,158 81.2% 85.3%
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Figure 7 Commuting Zones In and Around Massachusetts
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It is somewhat surprising that the Hartford-Springfield region known as the Knowledge Corridor and the Lowell-Lawrence-
Nashua-Manchester region known as the Merrimack Valley are not apparent in these commuting zones. There are large
cross-border flows of commuters at these locations, but they are counterweighted by internal connections with others parts
of the Commonwealth. For example, if we define the Massachusetts portion of the Merrimack Valley as being comprised of
the Greater Lowell Workforce Investment Area (WIA) and the Lower Merrimack Valley WIA, we find that among people
who live here, 45.8 percent of workers stay local and 44.0 percent work in Metro-Boston.’® Only 10.2 percent of residents
commute to all other locations. So clearly, for residents of the Merrimack Valley, the pull is southward, toward Metro-Boston.
There are many more New Hampshire residents than Massachusetts residents crossing the border, with 19.8 percent of
residents of the Manchester-Nashua, NH MSA commuting into Massachusetts for work. However, since the EIM includes
commuting flows both into and out of a region, we find that most New Hampshire cities and towns are most highly connected
to communities within the same state, with which they share a more mutual relationship.

In addition, since there are job centers (see Figure 8) on both sides of the Connecticut and New Hampshire borders, residents
of neighboring communities do not need to cross the border to find the closest job center. As a result, the commuting zones
at these locations remain mostly within state borders. Since the boundary along the Connecticut border is strangely clean
cut, we closely scrutinized all of the border towns along Hampden County, MA, and found that the highest Employment
Interchange Measure (EIM) is always with other cities and towns in Massachusetts.

24.1 Cross-Border Flows with Neighboring States

The commuting interchange with New Hampshire is the greatest of any border state in absolute terms, but when taking
population size and reciprocity into account, we find that the commuting relationship with Rhode Island is the strongest. In
terms of the total flow of commuters in either direction, there are more people crossing the Massachusetts-New Hampshire
border than for any of Massachusetts’ other neighbors. However, the commuting relationship is strongest with Rhode Island
on a proportional basis, when adjusting for the size of the population and the number of jobs. In addition, Rhode Island is the
top destination of any state for Massachusetts’ workers employed outside of the Commonwealth.

Table 3 Cross-border Commuting Relationships with Massachusetts

Total Flows, both directions: Proportional Flows, both directions (EIM):
New Hampshire 140,619 Rhode Island 258
Rhode Island 121,379 New Hampshire 21.7
Connecticut 72,328 Connecticut 4.7
New York 47,454 Vermont 3.1
Vermont 9,274 New York 1.4

Table 4 Cross-border Commuting Relationships

Commuting into Massachusetts: Commuting out of Massachusetts:

New Hampshire 99,260 Rhode Island 48,934
Rhode Island 72,445 New Hampshire 41,359
Connecticut 33,194 Connecticut 39,359
New York 22,044 Vermont 25,410
Vermont 4,684 New York 4,590

10 For this analysis, we used the definition of Metro-Boston employed by the Metropolitan Area Planning council.
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242 Job Centers

Job centers were defined as having both of the following two attributes: (1) they are in the top 10% of all cities and towns
included in the commuting analysis in terms of the number of jobs'! and (2) there are more jobs located there than employed
people residing there.”? All of the commuting zones contain at least one job center, with the exception of the SouthCoast.
Interestingly, in Greater Boston, there are no job centers south of Canton, MA. New Bedford and Fall River, MA, which are
in the SouthCoast, meet the size threshold for a job center, but there are more employed people living in these cities than
jobs available. The closest jobs centers to the SouthCoast are Providence and Warwick, Rl and Barnstable, MA. However,
very few people commute from the SouthCoast to Cape Cod.

Figure 8 Commuting Zones and Job Centers

Consistent with the absence of any job centers, the SouthCoast and the region’s main cities—New Bedford and Fall River—

are all net labor exporters. That is, there are more people commuting out of the region than into the region to get to work
(see Table 5).

11 |ncluded all cities and towns in New Hampshire, Massachusetts, Rhode Island, & Connecticut.

12 For this part of the analysis, we switched from looking at all jobs to just primary jobs, so there would be a one-to-one relationship between residents and
jobs and to avoid any double counting.
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Table 5 Inflow/Outflow Job Counts, the SouthCoast, All Jobs

Count Share
Employed in the SouthCoast 115,641 100.0%
Employed in the SouthCoast but Living Outside 44,341 38.3%
Employed and Living in the SouthCoast 71,300 61.7%
Living in the SouthCoast 150,433 100.0%
Living in the SouthCoast but Employed Outside 79,133 52.6%
Living and Employed in the SouthCoast 71,300 47.4%

243 Transportation Networks

Placing the job centers and commuter rails on the same map reveals a significant pattern: the majority of the job centers in
Massachusetts have commuter rail access to the City of Boston (See Figure 9). Consistent with this finding, the majority of
Massachusetts’ job centers are located in Greater Boston. In addition, the outer boundary of the Greater Boston commuting
zone is shaped by the presence and absence of commuter rail service. For example, the towns of Lakeville and Middleborough,
which are home to the southernmost commuter rail station, are at the southern boundary of Greater Boston as defined by
the clustering algorithm. 10.9 percent of Lakeville workers (568 out of 5