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Introduction
To the Citizens of the Commonwealth:
In many ways, the Massachusetts economic success story is a national model. One
important part of this story deserves more attention: the improved management
of our state government.
Over the past three years, all state managers, under the Governor 's leadership, have
made a determined effort to use the state's resources wisely and carefully, to deliver
services more efficiently, and to pursue new and innovative ways to meet public
needs. As a result, we have saved money, improved services, and increased pro
ductivity. Because of these efforts, we have generated more than $350 million in
additional resources-through savings and the more aggressive collection of
federal reimbursements-which have made it possible for us to provide both better
services and tax relief. For example:
• By making the most of the opportunity presented by the deregulated
telephone industry, Massachusetts has both gained better telephone service
and saved more than $3 million annually;
• By remembering the lessons of the energy crises of the 1970s and planning
more energy efficient operations, the state has saved more than $7.6 million
annually;
• By increasing the number of businesses bidding on state jobs and acting as a
more attractive client for contractors to do business with, the state created a
more competitive purchasing environment and saved more than $ 26 million
since 1983; and
• By demonstrating that services the state provides to human service clients are
eligible for federal reimbursements, the state has increased revenues by nearly
$170 million since 1983.
These are only a few of the Massachusetts managerial successes that are part of our
larger effort to create opportunity for every citizen in the Commonwealth. We in
state government are proud of these efforts; they are an important yardstick of how
well we are doing the job of delivering quality, cost-effective services.
There is clearly more that can be done. We will continue to be challenged by the
scale and complexity of Massachusetts state government, an enterprise that in
cludes over 200 agencies that spend over $9 billion annually in the delivery of
public services ranging from day care for children and home care for the elderly
ii

to the enforcement of drunk driving laws and the disposal of hazardous wastes.
Despite the work that we still need to do, it is nonetheless valuable to pause and
measure our progress. Therefore, we have prepared this set of reports to document
our success to date and specify where we plan to make further improvements in
the management of state government.
Those who take the time to read these reports will find much useful information,
much to be proud of , and much to praise. For all that remains to be done,
Massachusetts is today at the vanguard of the nation in innovative management.
The men and women who have done such an outstanding job of meeting the day
to-day responsibility of delivering timely, efficient , effective, and compassionate
services deserve the continued encouragement of all the people of Massachusetts.
State government's strides are due to them; the progress that will come in the years
ahead will be the result of their continued efforts. Together we are building a Com
monwealth where there truly is opportunity for all.

Frank T. Keefe, Secretary
Executive Office for
Administration and Finance
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Executive
Summary
The Arab oil embargo of the early 1970s underscored both the limited availabili
ty and increased cost of energy resources. In response to this long-term energy
dilemma, science and industry developed new technologies to conserve energy.
As a result, energy consumption patterns-for heating, lighting, driving, and other
purposes-have changed appreciably.
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The Commonwealth has introduced several conservation measures at state
facilities to control energy expenses. It has employed new technologies, designed
more energy-efficient specifications for new equipment and facilities, and
developed incentives for the more efficient operation of facilities. The resulting
savings, summarized here, have allowed funds that would have literally gone up
the chimney to be directed toward service delivery.
Energy Audit and Improvements Program: Since 1984 the Commonwealth
has completed audits of more than 70% of its facilities; the balance will be initiated
or completed by July 1986. As part of this effort, engineers are alerting facility
managers to low-cost improvements that can yield energy savings. These im
provements have thus far saved$135,000 annually. For high-priority conserva
tion projects that require a large capital investment, the state is using bond funds.
Shared Savings: In 1984, the state introduced a pilot program that finances
energy saving investments using a private company to identify and implement
energy improvements in a public building. The state compensates the private com
pany with a portion of savings derived from the improvements. This program
guarantees the state annual savings of at least$ 700,000 over its first ten years;
as it expands, these savings are expected to increase.
Public Housing Energy Conservation: A series of initiatives to encourage local
housing authorities to make energy conservation investments has thus far yield
ed consumption savings of 20.5% in family developments and 11.0% in elderly
developments, for an annual savings of $5. 7 million.
Facility Design: The newest state office building, the Transportation Building,
includes a state- of-the-art heating and cooling system. After one year of operation,
energy expenses at the facility were $10,000 less than budgeted; more important,
the state's energy bill for the building is$1.1 million lower than it would be for
a conventional facility of comparable size.
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Energy Audit and
Improvements Program
Since 1984, the state's facility planning, construction, and management agency,
the Division of Capital Planning and Operations (DCPO), has developed a com
prehensive energy conservation strategy. The strategy commits DCPO to examine
each state building and its operation and to work with operating agencies and per
sonnel, in order to design energy conservation approaches. The strategy recognizes
that ensuring long-term energy savings and cost reductions ultimately depends on
developing a full range of facility management and maintenance capabilities.

State Action
Under DCPO's direction, private energy consulting firms perform energy audits
of state buildings, looking for ways to reduce energy use in the facilities. To date,
DCPO has initiated or completed audits of more than 70 % of the state's 60 million
square feet of facilities, including all major state facilities. Audits of the remaining
facilities will be underway or completed by July 1986. To capture the savings op
portunities identified in the audits, DCPO has designed several energy improve
ment programs:

Low-Cost/No-Cost Training Programs: Most audits identify improvements
whose costs can be recovered from energy savings generated in the first year of
implementation. Examples of low-cost or no-cost improvements include steam
pressure reduction, installation of timers to control hours of equipment operation,
reduction of domestic hot water temperatures, and removal of lamps in overlit
areas.
DCPO has developed a pilot program to determine the most effective way
to identify low-cost or no-cost energy savings measures, implement them
quickly, and provide training for improving facilities operations and
maintenance. It has tested the program in two pilot locations: a state of
fice building and a state mental health hospital. The results are promising:
a $50,000 investment at the hospital yielded annual savings of more than
$135,000. Key to the program's success has been the involvement of facility and
agency personnel.
Energy efficiency in the Department of Mental Health (DMH) hospitals has
historically been below average; therefore DCPO has made a special effort to audit
and generate quick energy savings in these facilities. Hospital, DMH, and DCPO
representatives implement conservation measures using funds from each hospital's
operating budget and employing in-house design and, where possible, in-house
installation. This effort is expected to yield annual savings of approximately
$500,000 by FY 1988. It is the first stage of a program to redesign DMH hospitals
and reduce their annual energy costs by nearly $5 million by FY 1992.
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Bond-Funded Capital Improvements: Many audit recommendations require
large capital investments to reduce energy consumption and generate savings.
Bond funds are available to finance such capital investments, and DCPO has
worked with the Executive Office of Energy Resources and other agencies to set
priorities for using these bond funds. It has analyzed annual energy consump
tion in state facilities and ranked their efficiency. Given the limited
availability of bond-funds, DCPO has decided to invest first in the least ef
ficient facilities. Other criteria used in establishing the priorities include: facility
stability, that is whether the agency will continue using the facility; facility
readiness, that is whether all low-cost and no-cost improvements have been com
pleted; and having an equitable distribution of bond funds among all agencies.
In FY 1986, DCPO committed $10 million in bond funds to energy improvement
projects. Projects include attic insulation, more efficient lighting, swimming pool
covers, motor replacements, and automated energy management systems. The
energy improvement projects will take roughly two years to complete. They are
expected to generate annual savings of more than $ 3 million. Thus the payback
for these capital investments should occur in less than four years.
Monitoring Savings: To measure the savings and cost reductions generated by
these initiatives, a DCPO computer uses data from utility bills to monitor energy
usage. The computer then creates energy consumption reports for each facility
manager to review. These reports enable the state to project agency operating
budgets more accurately and help· improve the operating efficiency of state
facilities.
1

Contact
For further information about the energy audit and improvement program con
tact Amy Schectman, Director of Capital Outlay, Division of Capital Planning and
Operations (617) 727-4019.

Shared
Savings
Equipment that provides more efficient heating, ventilation, or lighting can be
costly to purchase and install. Faced with a decision to spend a considerable
amount of money up front in order to save smaller increments of money over time,
a consumer, whether a household or a government, may choose to live with higher
operating costs and lower energy efficiency.
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Shared Savings

State Action
To avoid this trap, DCPO and the Executive Office of Energy Resources, laun
ched a Shared Savings Pilot Program in 1984. Under the program, a private
energy ser vice company pays for the purchase, installation, and manage
ment of energy improvements in state facilities. In return, the Commonwealth
pays the company a portion of the resulting savings. Because the payments are bas
ed on documented savings, the state is guaranteed a positive cash flow during each
year of the program. The shared savings approach to conservation offers several
benefits to the Commonwealth that are summarized in the boxed insert.

Shared Savings Benefits
1. It requires no up-front investment.
2. The energy service company guarantees the Commonwealth an annual
reduction in energy consumption.
3. The energy service company assumes some of the installation risk.
4. At the close of the contract term, the Commonwealth assumes the energy
management of a building with reduced requirements and upgraded
equipment.
Shared savings is not a panacea; with it come risks and trade-offs detailed in the
boxed insert. The facility operator should carefully evaluate potential risks when
considering the shared savings approach.

Shared Savings Risks
1. The energy service company's short-term perspective may compete with
the building owner's long-term perspective. The energy service company
wants to maximize savings during the term of the contract whereas the
building owner wants to ensure that savings will continue after the con
tract expires. Thus, the building owner must monitor the energy service
company's conservation recommendations carefully to be sure that they
will achieve long-term savings.
2. Because of business ties to a particular vendor, the energy service company
may be biased toward products that may not maximize energy efficiency.
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Shared Savings

3. The energy service company may sacrifice comfort levels or other owner
desired conditions to achieve savings.
4. The building owners must sacrifice a larger portion of operating savings
to the energy service company as compensation for the capital investment.
The owner could capture full operating savings if it were willing to make
the full capital investment.
To test this pilot program, DCPO chose four sites, typical of the facilities owned
by the state. These are Massasoit Community College in Brockton; the McCormack
and Saltonstall State Office Buildings in Boston; five Department of Youth Services
residential centers across the state; and the Massachusetts Correctional Facility at
Norfolk. Following the site selection, DCPO looked for qualified companies to par
ticipate in the program.
In designing its bidding process, DCPO followed a somewhat unorthodox ap
proach (see boxed insert for details). In a standard bidding process, the contrac
tor performing the work prepares a bid in response to a set of instructions. The
Shared Savings Program followed a different approach: an energy service company
proposes the most cost-effective means of achieving a minimum level of energy
savings and is responsible for implementing the improvement. This gives the state
the flexibility to seek out several energy saving options and to award the work to
the company offering the most cost-effective proposal. While this approach yields
greater flexibility, it also calls for gre�ter care in the selection process.

DCPO Bidding and Contracting Process
Shared Savings Pilot Program
1. Contractor Certification Process
Timeliness, quality, and frequency of cost overruns were important con
siderations in DCPO 's search for contractors. The Division used a rigorous
contractor certification process, and only energy service companies that
had satisfied specific financial and technical capacity standards were
allowed to bid for the pilot sites. DCPO also required that all subcontrac
tors to prospective energy service companies meet the same standards.
2. Advisory Board Assistance
DCPO assembled an advisory board composed of persons from the public
and private sectors with experience in the energy field to oversee all
aspects of the project. This board participated in the evaluation of pro
posals and the selection of finalists. Board members also advised DCPO
in negotiating the contract and in verifying the suit�bility of proposed
energy conservation improvements. Finally, the board will help review the
results of the pilot and prepare final recommendations for the project.
• • •

5

Shared Savings

...Bidding and
Contract Process

3. Independent Technical Support

On the recommendation of the advisory board, DCPO hired an engineer
ing firm on retainer to provide independent technical analysis to supple
ment that performed by DCPO 's staff.
4. Request for Proposal Preparation

DCPO prepared requests for proposals that described the site, its usage,
and energy consumption patterns. It sought proposals that would give
precise recommendations for reducing energy consumption at the sites.
Individual requests for proposals for each location included the particular
requirements of that site.
5. Contract Negotiations

All contracts include provisions to protect the state against performance
risks and to ensure that the energy service company meets certain mini
mum requirements:
A. Guaranteed Energy Savings

The energy service company must guarantee annual savings of at least
10 % of the facility's energy bills. DCPO has established an energy con
sumption baseline to measure annual savings that is based on the
average usage of the three preceding years. After the baseline is adjusted
for variations in weather, DCPO measures the energy service com
pany's performance to determine whether it has achieved these
minimum savings.
B. Energy Audit

The energy service company must perform a technical energy audit to
determine the conservation measures needed at the facility. The audit
and its recommendations are subject to review and approval by DCPO.
C. Comfort Levels

The energy service company must maintain minimum specified com
fort levels.
D. Payment Bond

The energy service companies must provide a payment bond that
guarantees payment to the Commonwealth in the event that the energy
savings are not achieved.
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Financial Benefits
Massasoit Community College: The state entered into a contract for shared savings
at Massasoit Community College in June 1985. The contractor has guaranteed mini
mum energy savings of more than $1 million over the ten-year life of the c01;itract.
State Office Buildings: The state entered into a contract for shared savings at the
McCormack and Saltonstall State Office Buildings in September 1985. The con
tractor has guaranteed minimum energy savings of more than $6 million during
the ten-year life of the contract.
DCPO has not, to date, selected vendors for the remaining sites. Following the
selection of vendors and the completion of a contract for the remaining facilities,
DCPO will evaluate the pilot project. It will analyze the program's applicability
to various types of facilities, the contract negotiation process, and the energy sav
ings as compared with savings generated from other state-financed energy con
servation measures. DCPO will then recommend a role for shared savings to play
in the Commonwealth's long-range energy conservation strategy.

. contact
For further information on the Shared Savings Program, contact Amy Schectman,
Director of Capital Outlay, Division of Capital Planning and Operations
(617)727-4019.

Public Housing
Energy Conservation
Reducing energy consumption in state-aided housing developments has been a
priority for the Executive Office of Communities and Development (EOCD) for
several years. It has taken many steps to encourage local housing authorities to
make energy conservation investments in the developments they manage.

· State Action
Low-Cost Improvements: Since 1983, EOCD has encouraged the implementation
of low-cost energy conservation improvements in state-aided housing developments
for the elderly. It has supplied funds for temperature-limiting thermostats, domestic
hot-water tank insulation, waterflow restricters for showers and sinks, weatherstrip
ping and related air-sealing work, and relamping from incandescent to low-wattage
fluorescent light fixtures. Eighty percent of the state's 400 elderly housing
developments have participated in annual conservation programs.
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These larger scale improvements are financed through EOCD's bondfunded Modernization Program. Of the $65 million bond authorization approv
ed by the legislature for this program in FY 1984, approximately $22 million has r
been used for energy-related capital improvements such as replacement of boiler- , },
heating systems, windows, and doors. A large portion of the current modernization
bond authorization will also be set aside for energy conservation purposes.
a

Conservation Incentives: EOCD has enhanced its program of management in
centives for local housing authorities. Before FY 1985, authorities were
allowed to keep 25% of any energy savings realized; as of FY 1986 they
were allowed to retain 50%. The more savings they achieve, the more money
they will have to finance other improvements.

EOCD requires housing authorities to submit annual energy consumption reports
for each development where the authority pays for utilities or fuel. This consump
tion data is entered into computer files, and EOCD staff subsequently produce
reports of the consumption patterns at different housing developments. EOCD can
thus identify developments where serious building problems persist. It can also
compare authorities' management of fuel consumption.

I I

Financial Benefits
Recent EOCD analysis shows a significant reduction of energy consumption at
public housing developments between FY 1982 and FY 1985. Samples of family
housing developments heated with gas and oil show an average consumption
reduction of 20.5%.
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Energy Conservation in Family Housing: FY 1982 - FY 1985-t .
2.48 m. Ccf
FY85

2.08 m. gallons
FY85
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Oil: 28.3% savings

Gas: 11.2% savings

Average Savings in Consumption: 20.5%
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Samples of electric- and gas-heated developments for the elderly show an average
reduction in energy consumption of 11% between FY 1982 and FY 1985.

Energy Conservation in Elderly Housing: FY 1982 - FY 1985

102.48 m. Kwh
FY85

Electric: 9.2% savings

'1

Gas: 13.8% savings

Average Savings in Consumption: 11 %
The two graphs illustrate these reductions. They represent annual savings of $3.2
million in family housing and $2. 5 million in elderly housing developments, for
a total annual savings of $5. 7 million.

Contact
For more information on public housing energy conservation, contact Debi Con
lin, Housing Finance Analyst, Executive Office of Communities and Development
(617)727-7134.

Facility
Design
In 1984, all agencies and public authorities associated with the Executive Office
of Transportation and Construction moved to the new State Transportation
Building in Park Square. The 900,000-square-foot building has several features
never seen before in a state office building. Its state-of-the-art design lowers
building utility costs to roughly one-half what they would be in a conventional
building of comparable size.
When the building was still being planned, the Commonwealth required that it
be energy efficient. This directive became a central concern for the architectural
and engineering firms involved with the project. Several features and technologies
were designed into the building to enhance efficiency.
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Facility Design

The building's most unusual feature is its heating and cooling system. It is totally
self-sufficient, operating without a furnace, conventional fuel, or a back-up heat
system. The system's primary features include:

■

Three 250,000-gallon water tanks storing hot and cold water that assist the
heating or cooling features during the appropriate seasons.

■ A heating system that recovers interior heat gains from a number of sources

employees, computers, lights, typewriters, and radios-and recycles the gains
to heat the facility.

■

Cooling equipment adequate to satisfy only average load requirements. Peak
load cooling demands are satisfied by chilled water from the storage water tanks.
The building thus requires 30 % less cooling equipment.

The building's heating and cooling systems have maintained a constant and com
fortable 72 degrees year round. And despite the system's sophistication, its pur
chase and installation costs were roughly $1 million below those of a conventional
heating and cooling plant.
The bulk of the facility's domestic water supply is heated by solar panels that were
installed on the roof. During the first year of operation, the solar panels heated
roughly 80 % of the water used in the building. Other building features designed
to increase energy efficiency include extra-thick walls to provide thermal protec
tion against heat and cold; recessed windows to provide a natural shade against
summer heat as well as an additional solar gain in winter; and double-paned glass.
This high-tech building is monitored and controlled 24 hours a day by a com
puterized heating and ventilation management system. The system regulates the
heat and cooling production throughout the building to maintain the constant
72-degree climate. The computer will eventually have the capacity to monitor and
program full system maintenance.

Financial Benefits
During 1984, the building's first year of operation, energy efficiency exceeded
design expectations and compared favorably with the expenses of heating and'
cooling a conventional building. The actual expenses of heating and cooling the
building were $10,000 less than budgeted and $1.1 million less than they would
be for a comparably sized conventional building. The system's performance is ex
pected to continue to improve as more people and equipment occupy the building
generating and recycling more heat.

Contact
For more information on the State Transportation Building energy systems, con
tact Laszlo Fleischer, Chief Engineer, State Transportation Building (617)973-7200.
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