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Project Lead 

Consultants 
Communications Media Advisors, Inc. (CMA) with 
BNC Network Consulting (BNC) hired in December 2010 
through public procurement process 

U.S. Economic Development Administration’s Community 
Trade Adjustment Act (CTAA) Program awarded a one-year 
grant of $78,000 in October 2010 

Match provided by Massachusetts Broadband Institute 
grant for $20,000 and the value of volunteer Innovation 
Committee members’ time 

Project Support 

CEDS Program 
2010 CEDS Project Listing; Project met CTAA criteria for 
diversifying employment opportunities for workforce 



Innovation Committee Members 
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Innovation 
Committee  
Oversight 

Michael Assaf, Greenfield Community College 

Patricia Crosby, Franklin/Hampshire Reg. Employment Board 

Bill Ennen, John Adams Innovation Institute 

Tim Farrell, Farrell Insurance/Greenfield Town Council 

David Farrick, Baystate Franklin Medical Center 

Sharon Ferry, WesternMA Connect, Inc.  

Ann Hamilton, Franklin County Chamber of Commerce 

Daniel Lieberman, Daniel Lieberman Digital Consulting 

Eric Marsh, Greenfield Cooperative Bank 

Robert Pyers, Town of Greenfield Mayor’s Office 

Rich Roth, TNR Global 

Amy Shapiro, Franklin County Community Development Corp. 

Robin Sherman, Franklin County Regional Housing & Redevelopment 
Authority 

Jason Whittet, Massachusetts Broadband Institute 

Linda Dunlavy and Peggy Sloan, FRCOG 



Project Genesis: Crossroads of MBI Fiber Network 

• The Massachusetts Broadband Institute (MBI) is presently constructing a 1,101 mile 
“middle-mile” network throughout western/central Massachusetts.  Construction will be 
complete in 2013. 

• The existing fiber route in the I-91 corridor will meet the pending fiber route in the 
Route 2/2A corridor in Greenfield.   
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MassBroadband 123 Network 

MBI Existing Fiber 

MBI Fiber to be Built 



Project Genesis: Unprecedented  Level of IT/Broadband Investments 

• In addition to the MBI’s $71 million project, another $350+ million in middle-mile fiber 
networks is being constructed in upstate New York and throughout New England.  

• The Massachusetts Green Performance Computing Center in Holyoke ($168 million) and 
the Springfield Data Center are presently under construction. 

• Momentum of public and private investments being made in Downtown Greenfield.   
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Source: http://www.masslive.com/business-
news/index.ssf/2011/11/steel_frame_taking_shape_for_massachuset.html 

Massachusetts  Green 
Performance Computing 
Center, Holyoke 
 
Photo by John Suchocki,  
The Republican 

Source: https://wiki.state.ma.us/confluence/display/spflddcp/Springfield+Data+Center+(SDC) 

Springfield Data Center 

Downtown Greenfield Investments 

Regional Transit Center and Bank Row, Photos by FRCOG 



General Overview of the Telecom Network 

• Competitive Local Exchange Carriers (CLECs) collocate their equipment in Incumbent Local 
Exchange Carriers’ (ILEC) Central Offices, but generally want to get off the ILEC network as 
soon as possible to lower costs. 
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2 

3 

• The ILEC switch, also called a “Central Office” 

(CO) serves all the business and residential lines 

within one area. 

• Fiber lines connect to each CO, these lines are 

often called the “Middle Mile” or “Metro Fiber” 

• These interconnection points are provided by the 

ILEC, a CLEC, or a middle mile operator 

• Copper or fiber lines, owned by the ILEC, connect 

to individual homes and businesses 

• Often called the “Last Mile” 

ILEC Network 

2 

2 

2 

3 

Individual Central Office (CO) 

Interconnection Points 
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What is an “Interconnection Facility”? 

• Interconnection Facilities are extremely complex and house 
numerous types of equipment, from communications 
switches to web servers. 
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Interconnection Space 

Data Center Space 

Generators HVAC Security 
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Type of Equipment in the Data Center Space 
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Colocation facilities are often laid out in multiple 
rows of cabinets 

Equipment Vendors will arrange their products 
differently, all based on a single U 

Individual Cabinets can contain a 
varying array of Rack Units 

Rack Units come in 1U / 2U / Even 4U 
Half-Racks, amongst other sizes 

Franklin Regional Council of Governments 

• The Data Center is the real estate that houses server equipment. 



Target Market Area for Interconnection Facility 

•This seven county area represents most of the market within an 1-hour drive of the facility. 

•Each use has its own demand drivers and market size to be estimated. 
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For Data Center Space, 
50 miles is an 
appropriate range for 
potential business 
enterprise customers to 
use the facility 

For Interconnection 
Space, 25 miles is an 

appropriate range for 
potential network 

carriers/providers to 
use the facility 



Types of Telecom Network Carriers/Providers 
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ILEC 
•The incumbent landline telephony provider, which also 

usually provides broadband access via DSL or 
sometimes fiber 

Types Carriers/ Providers Examples of Companies 

CLEC 
•Competitive landline telephony providers that lease 

parts of the ILEC network to deliver service to 
customers, mostly businesses 

Cable 
•The cable television provider, most of which now also 

provide broadband and voice services 

Wireless 
•Cellular providers now offer both voice and mobile 

broadband services, and will expand these offerings in 
the next 5 years 

Fiber Optic 

•Long Haul Fiber providers sell high bandwidth fiber 
transport between cities 

•Metro Fiber provides connectivity within cities 

Interconnection Space 



Essential to success:   
At least two fiber carriers to connect to the facility 

•The site is close to existing and planned north-south and east-west middle-mile fiber routes. 

•Long haul providers benefit from interconnection, as fiber networks benefit from more nodes 
and more connections. 
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•Primarily a wholesale provider 

•Global IP transit provider 

•Fiber networks nationwide and 

globally 

•Nationwide network from legacy 

AT&T long distance business and 

more recent acquisitions and 

construction 

•Large mostly rural ILEC 

•Recently agreed to buy Qwest 

•Qwest owns a nationwide long haul 

network 

•Global wholesale IP provider 

•Operates a nationwide long haul 

network 

Interconnection Space 

Franklin Regional Council of Governments 



Data Center Space 

Two Basic Markets for Data Center Space 
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Retail 
Wholesale 

Description 

•Operator of facility also sells services to 

end user business customers 

•Retail operator may own the entire data 

center or rent space from a wholesale 

operators 

•Operator of facility sells space, power and 

connectivity to other data center companies 

•These companies in turn sell services to 

end user business customers 

Addressable 

Market 

•Small businesses 

•Nationwide 

•Retail data center operators 

•Managed service providers  

•Local 

Example 

Companies 

Mass Market Enterprise 

•Enterprise 

•Local (within ~50 

miles) 

Demand 

Modeling 

Demand in a facility 

is a function of 

winning share 

through online 

marketing 

Sophisticated customers will chose a facility 

based on technical specifications and cost 

Demand in a facility 

is a function of 

number and type 

of businesses in 

the local market 

Focus of CMAôs Demand Modeling 



Key Design Components for a Data Center 
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AC / DC Power 
Availability 

Cooling and Humidity 
Control Availability 

Facility Security 

Network / Connectivity 

Fire Suppression 

Monitoring of 
Operations 

Design  
Component 

Importance to 
Customers 

Data Center Space 

Six key design components 
required for a Data Center 
will drive the market, and 
impact its location/siting 
and cost of development. 

Key 



Business Model and Financial Model 
for a Data Center are Relatively Basic 
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Revenue Components Cost Components 

Space Rent 
•Rack – a specific space that can typically 

hold several servers in a column   

•Cage – a secured space within a data center 

•Colo – a dedicated “room” with its own door, 

cooling, and power 

Power 
•Fixed per AMP breaker  

•Variable per kilowatt hour (kWh) 

Connectivity 
•Connectivity – a data center customer would 

buy connectivity to another location from a 

telecom carrier.  It may or may not include 

internet access 

•Cross Connects – a telecom carrier will pay 

for access to the meet-me room and pay for 

each time they need to cross connect with 

another carrier 

 

Upfront Costs 
•Building – construct or redevelop 

•Generators, HVAC, security, monitoring 

equipment 

•Elevated floors, power, cages, racks, and 

sub-spaces, cabling, as needed 

•Installation of customer equipment or 

customized build-out of customer spaces 

On-going Costs 
•Power  

•Rent (if the facility is not owned by the 

operator) 

•Security personnel 

•Maintenance, refurbishment as needed 

•Sales, advertising, administrative personnel 

and related professional services costs, bad 

debt 
 

Data Center Space 



Total Market Size,  
Facility Economics 

Data Center Market and Financial Models Developed by CMA 

• CMA’s market sizing methodology is based on using national level spending data applied to 
individual business locations in the seven county target market area. 

• CMA explored different scenarios to estimate the share the Interconnection Facility could 
attract and than ran the financials for each scenario.  
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Business Locations by 
Size and SIC Code 
(segmentation) 

Services Demand by 
Industry and Size 

Sources: CFM 

Sources: Atlantic ACM, Yankee Group, 
IDC, CMA primary research 

X 

Facility Build Economics 

Facility Operating 
Economics 

Sources: CMA Experience, Industry 
Benchmarks 

A 

B 

C 

D 

Sources: CMA Experience, Industry 
Benchmarks 



CMA’s “Bottom- Up” Financial Model For Interconnection Facility  
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Pricing 

- CMA looked at an 

average of different 

providers offering 

Colocation space by the 

Rack Unit, Dedicated 

Server, and Rack 

 

Revenue 

II 
Market Opportunity 

- Took all entities in the 7 

county market area and 

assigned customer 

segment numbers based 

on employee number 

and industry 

 

I 
Market Demand 

- Assumed penetration 

rates for Colocation and 

unmanaged dedicated 

servers by customer 

segment to derive 

average spend 

 

III 
Facility Share 

- Assigned a Market Share 

of western Mass 

Colocation Spend, and 

Time to Ramp, providing 

Monthly Estimated 

Income 

 

IV 

Cost 

Required Sq Ft 

- Estimating the revenue 

split between customers 

requiring Us, servers, or 

cabinets, CMA calculated 

the required square feet 

to serve the demand 

 

V 
Capex and Opex 

- Assuming a Tier III Data 

Center, and average 

capital expenditure costs 

per square foot to build 

and operate  

 

VI 

75,650 Entries $35-$1,694 / Customer $38M Annual Market 
9% weighted average 

share 

10,000 Square Feet $9.2M Investment 

Growth and Fill 

- Adding conservative 

growth estimates and 

market share expansion 

 

V 

24 months to fill 10% year 

over year Market Growth 



Projected Annual Revenue from Data Center Space 
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Annual Market Spending for Data Center Services 
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Projected Annual Revenue for Interconnection Facility 

Based on an initial three carriers, and adding nine more carriers over the course of seven years. 
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Annual Facility Revenue 
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Projected Annual Operating Expenses for Interconnection Facility 
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Annual Facility Operating Expense Cost 
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 Projected Annual Profit for Interconnection Facility 

• Profit from the Data Center Space could rise to $4.4m in 7 years, after losses in the first 2 years. 

• The Interconnection Space only makes a marginal contribution to the total Facility’s profit. 
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Annual Facility Profit 
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Projected Annual & Cumulative Cash Flow for Interconnection Facility 

•Interconnection Facility breaks even on a cumulative cash flow basis in the fifth year. 

•Under the base case scenario, strong cash flow in the out years leads to an internal rate of 
return (IRR) of 19%. 
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Annual and Cumulative Facility Cash Flow 
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Interconnection Facility’s Development Costs 
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Generator 
- 750kW diesel generator with 

500 gallon fuel tank 

Description Cost per Unit 

$250,000/Unit 

Electrical $325-550/Sq Ft 

- UPS Systems 

- Power Distribution Units 

- Transfer Switches 

- Electrical Cabling and Conduits 

- Installation 

Provides power in the 

event of a power failure 

Description 

Distributes clean 

electricity throughout the 

facility to every rack or 

cage 

Total 
$800-1,155/Sq Ft 

Plus Generator 

Up to 1,000 kW. Cost can 
increase for larger data 
centers 

Mechanical $195-210/Sq Ft 
- Raised Floor 

- Cages 

- Racks/Trays 

Security $80-100/Sq Ft 
- Fire protection/suppression 

- Security 

- Cabling 

Professional $60-80/Sq Ft 
- Engineering 

- Design 

Infrastructure to support 

equipment 

Systems to provide 

protection from various 

threats 

Professional services 

Building $140-215/Sq Ft 
- Materials, contractor, 

construction 

Retrofitting an existing 

shell building or building 

new construction 

Majority of 
construction 

costs 



Power Costs 
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• Electricity is one of the largest expenses in operating a Data Center.  These costs determine 
where facilities locate that intend on serving national, mass market customers. 
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Average Price of Electricity for Industrial Customers in 
2011 (cents/kWh)

•Electricity rates in Franklin 

County are 2-3 times as high 

as is other regions of the 

country 

•Providers of services that have 

national reach can locate 

almost anywhere, and will 

therefore choose less 

expensive areas 

•A Data Center in Greenfield 

would have to focus on local 

small-medium sized 

businesses and enterprise 

businesses 

If the facility is able to purchase power from a PV solar array, there is the potential for  
the cost of power to be substantially lower. 



Criteria for Selecting an Interconnection Facility Site 
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Close To Far From 

Power:  

- Site has diverse power routes, each of which can 

support entire site demand at any time.  Must have 

access to two different substations, preferably fed by 

underground cabling 

- The site must be able to support at least 12 hours of 

on-site power generation, including fuel storage 

- Proximity to cheap power, including renewable, 

power generation sources 

Connectivity: 

- Access to at least two independent, physically 

diverse long-haul fiber routes.  

Water: 

- Close to multiple reservoirs or water districts. 

Preferably access to two separate water mains 

- Site not over-exposed to sunlight 

 

 

Natural Disaster Risk: 

- Flood planes or waterways 

- Tornado corridor, hurricane alleys 

- High fire danger areas 

 

Man Made Disaster Risk: 

- Quarries 

- Downstream from dams 

- Blasting sites 

- Chemical or industrial plants 

- Fuel storage facilities 

- Bio-safety laboratories 

- Superfund/brownfield sites 

- Possible terror targets 

 

 

Innovation Committee identified six preliminary sites for consultant evaluation.  

After consideration, Committee selected three sites for a visual inspection, walk-through  
and analysis by the CMA. 



Evaluation of Site #1:  
Former Bendix Site, 180 Laurel Street Ext. 
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- Once building is removed, site is very flexible 

- New building would be built to specifically address interconnection 
and data center needs 

- Planned PV solar array  may provide low cost electricity and also 
provide “halo effect” that increases interest from other parties 

- New building could be constructed to get “green” status 

- Town of Greenfield controls the site 

- Environmental clean-up complete 

- Close to I-91 fiber 

At a Glance 

Benefits 

Zoning 

Acres 

Building 

Sq Ft 

Fiber 

Proximity 

Power 

Proximity 

Tax Credit 

Eligible 

General 

Industrial 

17.3 

94,000 

Adjacent to 

I-91 

Cumberland 

Yes 

- Environmental history may impact attractiveness for workers 

- Outside primary “downtown” area 

- One side of the dual access for fiber can be accomplished from I-91, 
the other side would have to be built from Route 2/2A fiber 

- Issues to access secondary substation power 

Drawbacks 

Site 



Evaluation of Site #2:  

Former Holy Trinity, 10 Beacon Street  

•The site has many positive attributes, but also 
has more uncertainty. 
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- Concrete construction; appears all flooring could support loads 

- Large contiguous space in gymnasium 

- Current boiler area appropriate for generators 

- The location is great and would facilitate dual entrances for the 
MB123 network from Route 5 north and from Route 2A south 

- Near one of the largest employers 

At a Glance 

Benefits 

Zoning 

Acres 

Building 

Sq Ft 

Fiber 

Proximity 

Power 

Proximity 

Tax Credit 

Eligible 

Urban 

Residential 

5 

71,000 

0.7 miles 

from CO 

Cumberland 

Montague 

Yes 

- Water may indicate seepage 

- Asking price is $1.3-$1.5 million 

- Maybe too large, as space is less modular 

Drawbacks 

Site 



Evaluation of Site #3:  
Former Lunt Silversmith, 298 Federal Street 
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- “Modular” nature of the multiple buildings allows for incremental 
development 

- Concrete floors in some areas 

- Current boiler area appropriate for generators 

- High ceilings in some areas 

- Some areas attractive for office space 

- Close to town center 

At a Glance 

Benefits 

Zoning 

Acres 

Building 

Sq Ft 

Fiber 

Proximity 

Power 

Proximity 

Tax Credit 

Eligible 

Industrial 

10.6 

74,000 

0.8 miles 

from CO 

Cumberland 

Montague 

Yes 

- Bankruptcy process still has to be completed 

- Environmental assessment still has to be concluded, which will take 
time and may have the potential to identify environmental issues 

- Much of the structure has wooden floors that are not appropriate for 
heavy loads 

- Much of the space is too narrow to efficiently house colocation cages 

 

Drawbacks 

Site 



Summary of Site Evaluation 

•Each of site has strengths and drawbacks, but overall CMA believes Bendix is the top prospect. 
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Lunt Comment Bendix 
Holy 

Trinity 

- Bendix site will be clear or just a slab; building can be 
purpose built for interconnection/data center needs 

- Lunt is in bankruptcy proceedings presently 
- Holy Trinity is for sale 
- Bendix is owned by the Town of Greenfield 

- Exact location of MB123 network’s east/west route 
through Greenfield area is not known 

- Parts of the Lunt site needs major renovation 

- Holy Trinity access primary & secondary substations 
- Bendix is 1.5 miles from second substation; however 

clarity on electricity costs could increase site’s lead 

Structure Integrity 

Acquisition Simplicity 

Space Flexibility 

Proximity to Fiber 

Proximity to Power 

- It is critical to get the node location set before the design 
process for MB123 network is complete 

- Lunt still has many unknowns in process 
Timing 

- The Bendix site is the most attractive site overall Overall Attractiveness 



1. Build and Operate Solely for Internal Use  

• A single, public sector entity (like the FRCOG) builds the facility and uses it for their own internal 
systems, or to house the systems of municipalities and related agencies in Franklin County. 

2. Build and Operate for Retail Sales  

•Public sector entity builds and operates the facility, and is responsible for sales and marketing to 
potential business customers for hosting and collocation. 

3. Build for Third Party Operation 

• Public sector entity builds facility and leases it to a third party who operates it and is responsible 
for sales and marketing. 

4. Partner to Build 

• Public sector entity provides some capital and/or incentives (such as New Market Tax Credits) to a 
partner who would provide the balance of the capital.  Either the partner or another party would 
be responsible for retail sales and marketing. 

5. Incentivize Others to Build 

• Public sector entity assembles a package of incentives, markets the site and incentive package to 
appropriate parties, and works with the appropriate stakeholders to move project forward.  Entity 
would not invest capital nor be responsible for retail sales and marketing. 

 

 

Potential Public Sector Role in Facility Development 

•Each business model has a different (i) level of capital required from the public sector, (ii) 
degree of public sector control, and (iii) required operational expertise to manage facility.   
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Potential Business Models to Develop Interconnection Facility 

Public-
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Economic Benefits of Interconnection Facility 

•Think of Interconnection Facility as an “infrastructure” project.     

•Asset that will increase economic activity, and help diversity the local economy and 
participate in the greater regional economy.  
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Facility 

Construction 

•Purchase of land  

•Purchase of construction materials 

•Wages for an estimated 25-30 construction jobs  

Direct and Indirect Economic Benefits 

Interconnection 

Facility  

•Wages for an estimated 13 employees to staff 
facility (3 workers, 24 hours, 7 days a week)   

• Increase to local tax base 

•Misc. spending for supplies and services 

The money invested in the initial 
construction and operation of the 
facility is “re-spent” in the local 
economy.   

Estimates of this multiplier range 
from 2.3x - 6.1x, suggesting that the 
overall economic impact of the $9.2 
million investment would be 
between $21 - $56 million to the 
regional economy. 

Telecom Carrier 

•The Interconnection Facility will lower the cost 
to provide internet access in the area, which 
grow the presence of telecom industry activity in 
the area, and increase access to broadband.    

Business 

Attraction / 

Innovation 

District   

•Facility will be an asset to attract IT intensive 
businesses and diversity regional economy  

• Innovation District effort to cultivate business 
development and entrepreneurship 

Additional job creation, private 
sector investment, and positive 
economic impacts.   



“Innovation District” to Promote Economic Development 

Franklin Regional Council of Governments p. 31 

Benefits of the 
Interconnection Facility 

- A new critical asset to the 
regional telecom infrastructure 

- Complements the MBI network 
and encourages additional 
telecom network investment 

- Supports access to more 
robust, lower cost bandwidth 

- Attractive to start-up IT 
intensive businesses and 
brings attention to area 

Study included an evaluation of establishing an Innovation District  

related to the Interconnection Facility 

Common Innovation Area 
Strategies 

- Provide business development 
resources, such as business 
assistance, access to capital, 
networking opportunities, etc. 

- Offer governmental support with 
tax incentives, streamlined 
permitting, etc. 

- Develop a skilled workforce 

- Have infrastructure in place 

- Partner with an “anchor tenant”, 
like an educational or research 
institution, prominent industry 

Action Items 

- Define geographic boundary 

- Work with current partners 
to inventory existing assets 
and resources 

- Cultivate partnerships with 
educational institutions and 
key industries 

- Develop additional 
resources and benefits with 
partners 

- Develop brand/message and 
conduct marketing  
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CMA’s Findings and Conclusion 

Franklin Regional Council of Governments 

• There is an attractive opportunity for an Interconnection Facility with a small, technology-
focused Data Center space in the Greenfield area. 

• The business economics are attractive to the private sector, and could be improved with 
incentives like New Market Tax Credits and solar power to off-set electricity costs. 

• An Innovation District can support the development of related businesses. 

• There are currently attractive sites in Greenfield to locate the facility. 

• Interest has been expressed from multiple stakeholders.  

• Timing is of the essence to move this project forward.  

Findings 

Consultants believe that the successful development of an Interconnection Facility would 
benefit the Greenfield area and Franklin County by: 

• Creating technology jobs 

• Spurring economic development 

• Helping to foster a more high-tech economy 

Conclusion 

$9.2 million investment 
projected to be paid 

back in five years, with 
on-going 19% IRR 
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CMA’s Recommended Next Steps 
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Confirm that private industry sees demand and is willing to commit capital   

CMA believes the next steps should be to try to identify these anchor tenants.  
Tactics include: 

• Develop a list of fiber network operators and carriers who may want to interconnect with 
or in the facility. 

• Develop a set of marketing materials to introduce the concept, opportunity, and value 
proposition to carriers and potential enterprise customers. 

• Develop a list of Data Center operators who may want to i) build, ii) operate, or iii) lease 
some or all of the space in the facility. 

• Develop materials to introduce the opportunity and value proposition to Data Center 
operators. 

Facilitate the planning and preparation of site(s) under consideration for the facility 

• Tasks may include implementing physical site improvements, clarifying ownership status, 
conducting environmental assessments, and coordinating access to incentives for 
development. 

Establish an Innovation District 

• Implement action items to establish Innovation District. 

 

 



For More Information  
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Contact: 

Linda Dunlavy, FRCOG Executive Director, 413-774-3167 x103 or lindad@frcog.org 

Jessica Atwood, FRCOG Senior Economic Development Planner, 413-774-1191 x101 
or jatwood@frcog.org  

 

Links: 

• Franklin Regional Council of Governments: www.frcog.org 

• Communication Media Advisors: www.cmacap.com 

• U.S. Economic Development Administration: www.eda.gov  

• Massachusetts Broadband Institute: www.massbroadband.org  
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