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On average, U.S. colleges and universities allocate
$4.84 per gross square foot for their facilities operating
budgets, according to the 2015 State of Facilities in Higher
Education. The report, issued by Sightlines—a facilities
assets advisory firm—notes that those operational budgets
include the costs of maintenance, custodial, grounds,
planned maintenance, and administration.
Clearly, whether a college or university is large or small,
urban or rural, its facilities consume significant financial,
human, and other resources. Consequently, managing an
institution’s physical assets encompasses a broad array
of responsibilities, ranging from planning to construction
administration to ongoing maintenance and sustainability.

THE FACILITIES ORGANIZATION
Typically, the facilities organization is one of the largest
administrative units on a campus. Many people are
needed to:
• Maintain the health of buildings and grounds
(temperature, ventilation, cleanliness, and safety)
• Ensure mechanical systems operate at peak
performance for energy efficiency
• Maximize the use of space and match space to
program needs
• Evaluate and coordinate space capital needs
• Coordinate major planning issues, such as transportation and site access for students, staff, community,
and emergency vehicles
• Manage real estate holdings
• Manage and maximize partnerships with vendors
and utilities (both purchased and generated)
• Handle the finances associated with all these and
numerous other tasks
How the facilities organization is structured will vary
greatly from one institution to the next. A number of
factors will influence the organizational configuration,
including the size, complexity, location, and number of
facilities, in addition to the institution’s operations and
maintenance (O & M) practices (see exhibits 1, 2, and 3).
For instance, a small institution with little new construction
and modest property holdings might place facilities under
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the direction of a business officer or a facilities manager.
A large research university with extensive property
holdings and buildings under construction may have a vice
president for facilities and real estate who reports directly
to the president and oversees an extended organization.
Real estate management may even be a separate function
if the university is developing or leasing large amounts of
property.
Facilities organizations rely heavily on a range of support
services, such as accounting, human resources, and
procurement. Smaller institutions typically provide these
services from a central unit. For larger institutions, it
becomes more cost-effective and service oriented to
house satellite personnel from the central units within the
facilities organization itself.

Leadership Requirements
Facilities officers require a broad set of technical,
financial, and strategic competencies. In addition to
managing daily operations, they must be able to work
with the finance office on long-range plans as well as be
conversant in the diverse languages of design; heating,
ventilation, and air conditioning (HVAC); utilities; and
energy efficiency. They must be equally comfortable and
qualified to talk to trustees and tradesmen and have the
communication skills to explain the financial and logistical
complexities of facilities construction to laymen.
Plus, they must work collaboratively with academic
leaders, who tend to have strong opinions about the
facilities being constructed for their use. A graduate
degree in engineering, planning, business administration,
or a related field is often a requirement for this position.
Without hesitation, leadership can usually recite pertinent
campus facts, such as the number of students and staff,
the cost of tuition, and the size of the endowment. That
same familiarity should apply to basic facts about facilities, such as square footage of the campus and approximate energy consumption. To aid the development and
application of such knowledge, NACUBO partners with
APPA: Leadership in Educational Facilities to produce
the Key Facilities Metrics Report—an annual survey that
captures British thermal units (BTUs), electrical, water,
and waste per student as well as an institution’s overall
carbon footprint.
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Other desired skills include the ability to:
• Develop policies and operating guidelines on issues
ranging from maintenance and custodial services to
construction and planning
• Establish and meet an agreed-upon level of service
using institutional standards and attributes for
maintenance, grounds, and custodial service
• Exercise budget management and financial controls
• Benchmark key performance indicators for
assessment and ongoing improvement
• Ensure facilities and operations comply with
regulatory and safety requirements
• Oversee a range of administrative functions related
to budgets, payroll, billing, material management,
work order management, and records keeping
• Manage employee relations, often involving a
diverse and unionized staff
• Analyze and report on performance, efficiency, and
cost control

The Operations and Maintenance
(O&M) Unit
A significant part of the facilities organization is the
O&M unit—also called facilities management, buildings
and grounds, or physical plant. This department has
the responsibility of keeping the institution’s physical
environment in safe, working order.
The institution’s mission, programs, and characteristics
will greatly affect the department’s staffing and organization. A research-intensive university located in a colder
climate and with a high proportion of resident students will
have different needs and a different O&M profile than a
community college located in a warmer climate and with
a commuter population. A small college may use outside
specialized services, while a large university will likely be
more self-sufficient and maintain its own machine shops,
HVAC expertise, and skilled tradespeople.
Depending on the size and sprawl of the campus, O&M
services might be centralized in one organization at
a single location, decentralized into several locations
or zones, or divided among cost centers for separate
service units.

Again, each institution will need to assess its staffing
issues based on program components, usage, size,
initial construction, and desired state of cleanliness.
The staffing and structure for utilities-related O&M, in
particular, depend on how the institution supplies facility
needs.
In a traditional arrangement, where the institution
purchases utilities directly from a municipal system and
distribution systems are limited, the O&M department can
meet all needs. At institutions with central energy plants
and extensive distribution systems for various utilities, a
separate utilities O&M unit is most appropriate. In fact,
many larger institutions have the in-house capability of
analyzing energy data through their facilities planning
engineers or schools of engineering.
Regardless of how responsibilities are assigned
throughout the organizational structure, strong communications and collaborations among staff are essential.
Dotted lines of communication and interaction ensure
that functional areas do not operate in a vacuum.
For example, Planning and Design, based on feedback
provided by Operations, must work closely with
provosts, students, and other stakeholders to create
successful projects.

Specialized Units
Facilities organizations that report to finance and administration often include units such as police and security,
environmental health and safety, telecommunications,
traffic, parking, transportation, and mail services. Many of
these units have their own trade associations that offer
training to maintain top-level knowledge of their fields.
(See the Resources section for additional information.)
High levels of real estate activity, program changes, new
construction, renovations, interior space planning, and
consulting for other institutional departments may require a
larger and more specialized in-house staff. Depending on
the institution’s load of capital construction, for example, it
might have a facilities planning, design, and construction
unit. A full-time staff may not be warranted in smaller institutions, which can use consultants to fill in gaps as needed.
While sometimes costly to retain, consultants can provide
the expertise needed for specific projects, such as planning,
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Sample Functional Structure
Exhibit 1

Sample Functional Structure
Exhibit 2
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Sample Functional Structure
Exhibit 3

Training Time
Training for staff is essential to maintaining equipment, addressing health and safety issues, and complying with regulations. Most building equipment is digital and requires updating to continually operate efficiently. National and regional
associations often offer courses and workshops that address the sophisticated requirements of equipment and building
operating systems, and apprenticeship training programs are available for employees who want to develop a particular
area of facilities expertise. The facilities organization should document all training, together with job performance
evaluations, in each employee’s records.
In addition, many suppliers and factory representatives sponsor workshops on such subjects as carpet maintenance,
central chilled water systems, and HVAC repair. Training programs—especially for skilled trades—should be customized,
based on skill assessments of individuals and the overall department, and on the types of buildings and equipment
already present or planned for the campus.
Making employees aware of relevant courses offered by the institution, such as supervisory or management skills, can
encourage them to pursue advancement and training opportunities.
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design, architectural, or other capital-intensive services.
Contracting for services can also be a preferable alternative
to in-house staff when the peak-load demand doesn’t
justify full-time employees. In addition, consultants may
have highly specialized expertise compared to in-house
staff, such as experience with lab design, unique learning
programs, programming services to maximize consideration,
construction project management, or energy management.
Even when an institution hires consultants, it needs
internal personnel with the essential knowledge and
experience to fulfill project management responsibilities
in facilities planning, design, and construction. These
personnel typically:
• Evaluate and work with a diverse range of units
across campus to develop the strategic plan for
capital assets, including long-range physical development, acquisition, or disposal of property
• Conduct studies regarding program fit, space use,
predesign, and so forth
• Manage the programming or predesign services,
which entails determining the preliminary functional
needs and required spaces as well as developing the
proposed project’s overall cost, scope, and schedule
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• Manage the design of new construction, renovations,
and improvements
• Supervise construction to ensure quality, schedules,
and costs are met
• Manage space by evaluating current utilization,
maintaining the space inventory, and making
assignments
• Consult within the institution on technical requirements for O&M, energy management, acquisition of
equipment, and facilities-related technologies
• Develop and manage information systems for staff
operations and project management
• Communicate with consultants and serve as the
liaison to government bodies and campus leaders
• Maintain archives of building and property records
• Promulgate and administer space and design standards
Not all planning, programming, design, and construction
departments need the full complement of skills. After
reviewing its current workload and strategic priorities,
an institution can determine the cost-effectiveness of
bringing the needed expertise on staff.
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FACILITIES AS A CAPITAL ASSET
Faculty and students typically view campus facilities in
terms of their use—as classrooms, study areas, living
spaces, work spaces, and so forth. The business officers,
however, see facilities as capital assets—as investments
in buildings or other spaces owned, operated, and
maintained by the institution.
The capital (or physical) assets of an institution include its
land, buildings, and infrastructure. This portfolio of assets
is analogous to the portfolio of investments within an
institution’s endowment: At any given time, some assets
generate high returns in terms of student and faculty
satisfaction, quality and efficiency of instruction, and cost
of operation. Other buildings produce lesser returns, and
some actually cost money while providing no return.
Just as with investments, the business officer must
decide what to buy, sell, or hold—but with a slightly
different twist: The capital asset must fulfill the program
needs of the campus. If, for example, an institution’s
program emphasizes a link between residential living and
classroom learning, its residence halls must offer spaces
that foster community, collaboration, and educational
activities. Meeting that goal may involve facility program
updates, renovations, infrastructure improvements,
demolition, or new construction.
Once updated or rebuilt, facilities must also be
maintained, not only to keep up the value of the capital
assets but also boost the well-being of the entire
campus. Well-maintained facilities are an important
factor in recruiting and retaining both students and staff.
According to the Noel-Levitz 2014 National Student
Satisfaction and Priorities Report, campus appearance
contributes between 53 percent and 70 percent to a
student’s decision to enroll.
Unlike financial investments, the value of capital assets
decline—or depreciate—from age, use, and technology
advancements. The decline is inevitable and will
ultimately lead to zero value or even a negative value,
considering there are costs associated with replacing
or removing the asset. Yet, proper ongoing maintenance—both daily and periodically (through repair and
renovation)—can slow the rate of decline. In fact, the
2015 State of Facilities in Higher Education report issued
by Sightlines notes that, over time, every $1 spent on

Outsourcing Considerations
The term “outsourcing” usually applies when an
institution contracts its entire facilities function to
an outside firm. Another option is to outsource
single or bundled service lines, such as specific
project management services, custodial,
grounds, or various maintenance functions.
Reducing personnel costs is usually the
prime motivator for outsourcing. Other drivers
include verifying quality of service, continuous
improvement, the lack of internal resources, or
inadequate succession planning.
Whether outsourcing a large or small function,
it’s important to:
• Develop the criteria and standards an outside
firm must meet; include peripheral responsibilities, such as event support
• Consider the extent of an outside firm’s
experience in higher education
• Ensure the selection is an open process,
preferably by issuing a request for proposal
(RFP) for an equitable and fair assessment of
service cost, time, and quality
• Develop a contract that contains clearly written
terms and conditions
• Define a service baseline and establish key
performance indicators, along with processes
for measuring results, making adjustments, and
maintaining ongoing communication
• Work in tandem with the provider to ensure
service standards are being met; once a
contact is awarded, the institution still needs to
confirm the work occurs and monitor its quality.
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upkeep of buildings and their components can avoid $3
in future capital renewal investment.

Capital Asset Management
Management of physical buildings, also known as capital
assets, falls into four general categories.
1. Repairs are routine physical improvementsand may be
the following:
• Planned—These maintenance tasks, which have a
cycle that exceeds one year, include painting, flood
coating of roofs, overlays and a seal coating of roads
and parking lots, and digging of constricted utility
lines. It’s critical to document planned activities to
verify ongoing maintenance is occurring.
• Preventive—These periodic adjustments, cleanings,
or parts replacements enhance the performance of
a piece of equipment and lessen the likelihood of its
failure. If not done regularly, preventive repairs can
lead to major deferred maintenance.
• Emergency—These unanticipated repairs require
immediate attention.
As repairs increase in complexity and cost, they may
require special funding allocations and are sometimes
deferred until funds become available. If repairs are
continually overlooked, as illustrated by the graphic on
the next page, the equipment may fail and cost more to
repair or replace than the cost of addressing issues incrementally. (see Exhibit 4)
2. Capital renewal—also known as major repairs and
renovations—refers to the regular cycle of replacing
components of existing facilities that do not alter the
asset’s use, such as roofing, HVAC, and electrical
switchgear. Typically, capital renewal can be predicted
through life-cycle analysis. Funding for capital renewal
normally comes from special allocations from plant funds
or an annual renewal allowance included in the operating
budget. A portion of the cost of major repairs may be
capitalized as an addition to the physical plant.
3. Modernization, or upgrading, entails functional modifications to all or some portions of a facility and may
include the partial or complete replacement of building
operating systems and components. Upgrades driven by
institutional program change, technology evolution, or
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code or regulatory requirements should be separated in
the budget from work intended to extend the useful life
of a facility. The term, “whole building retrofits,” usually
describes major energy-efficiency updates as well as
improvements to the space’s programmatic considerations to optimize usage.
4. New construction, as its name implies, refers to newly
built facilities or major additions.
Demolition can become a viable management tool to
employ when a building no longer provides usefulness,
has maintenance or repair costs that exceed its value, or
cannot be renovated to meet campus goals. Demolishing
a building can open the way to bringing in new assets,
provided the building’s removal would not represent a
historic loss to the campus.

Total Cost of Ownership
When contemplating a new building, administrators
often focus on the one-time, total cost of construction.
Faculty members excited about a new science building
do not want to hear about annual ongoing maintenance
costs. And, typically, the advancement office prefers to
approach a donor by saying, “It will cost $X million to
build the Mr. Donor Performance Center” rather than,
“The new center will cost $X million, but let’s not forget
the cost of keeping the building running and in good
repair for the next 30 years.”
Institutions often make the mistake of defining a building
project as lasting from planning through commissioning,
rather than looking at the long-term cost of owning that
asset. In fact, costs in several categories are incurred
over the lifetime of a building or other asset. Together,
they represent the total cost of ownership.
Initial, one-time costs are associated with planning,
design, financing, and construction. A building’s initial
capital costs, which represent less than half of its total
cost over its lifetime, include:
• Scope definition
• Consideration of alternative approaches or design
options, such as evaluating different structures and
materials to address specific regional issues
• Feasibility analysis
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Returns Influence Decisions
Approaching facilities management from the perspective of asset management requires regularly analyzing the
returns on various classes of assets and deciding what to do with those assets.
“Hold” decisions allocate funds (through the annual operational budget) to offset normal wear and tear. In other
words, these funds sufficiently maintain high-return facilities so they don’t fall into a low state of return. Most
instructional buildings constructed to last 50 to 100 years will fall into this category. As these buildings age,
however, their applicability to the institutional mission must be considered.
“Buy” decisions relate to facilities that can be returned (through the annual capital renewal budget) to a high-return
state through major repairs or modernization. For example, a library of high-quality construction may have seen its
mission as a book repository evolve into a technically enhanced interactive space and student commons.
“Sell” decisions apply to facilities on which maintenance should be deferred and the facility replaced, sold, or
demolished. An example might be a noncompliant Americans with Disabilities Act (ADA) residence hall, whose
repairs and renovations cost would exceed a reasonable percentage of its replacement cost. In this case, some
deferred maintenance is acceptable, provided the residence hall remains functional and safe until its retirement.

Effect of Maintenance and Repairs on the Service Life of a Building
Exhibit 4

Source: NRC, 1993
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The Waiting Game
Deferred maintenance refers to work on an asset
that is near failure or past its overall life cycle (either
planned or unplanned) that an institution postpones
to a future budget cycle or indefinitely. Often, an item
is evaluated against its standard life cycle and then
determined to be deferred.
Depending on their condition, items such as
roofing, window replacement, and minor or major
mechanical replacement could all fall under the
definition of deferred maintenance. For example, a
roof with an estimated 15- to 20-year life cycle may
still be working fine after 20 years. A roof that was
improperly installed or subjected to unusually harsh
weather conditions, however, could be in failure
mode after only seven years. The latter would be
considered deferred maintenance.
The deferred maintenance account should be
reviewed and amended each year before the annual
budget process starts. A significant backlog of
deferred maintenance often requires a capital expenditure, but adequate funding can be difficult to muster
when an institution has many competing priorities.
After all, few donors want to be remembered for
updating a steam plant or providing a new roof. But
more are willing to fund major renovations, an avenue
through which an institution can potentially address its
backlog.
Postponing deferred maintenance may solve an
immediate budget problem, but physical deterioration compounds over time: The longer the deferral
continues, the higher the climb for the costs of
remedying the situation. For example, 30- or
40-year-old windows might leak air, costing operational dollars to maintain temperature control. If,
however, the leaks become so great they allow water
intrusion, structural damage, mold, and even structural collapse could occur. Deferred conditions that
persist can erode safe physical conditions, financial
health, and the morale of an institution.
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• Schematic design
• Detailed design and analysis of construction
• Preparation of contract and bid documents
• Actual construction, including procurement of
materials, fabrication, and erection
• Commissioning of the building to ensure, through
testing and verification, that it operates as designed
and intended
• Cost of interest and finance charges associated with
access to capital
Annual O&M costs relate to routine, day-to-day support of
the facility. They include:
• Custodial care
• Ground care: lawn and plant maintenance and snow
removal
• Waste management: recycling, composting, and
garbage disposal
• Proactive and reactive maintenance to keep the facility’s systems and components in good working order
• Utilities: water, energy, waste, technology, and
telecommunications
Periodic recapitalization costs involve the replacement
or upgrading of systems and components, which can
require extensive funding. They relate to:
• Improvements in appearance
• Code compliance and health and safety requirements
• Programmatic updates
• Space reconfiguration
• Retrofitting
• One-time costs for decommissioning, demolition, and
disposal
The institution will incur costs in all three categories
over the lifetime of the building. Unless it recognizes
these costs up-front, the institution is likely to confront a
continuing series of unpleasant surprises and expenses in
the years after a ribbon-cutting for a new building. In fact,
some institutions create a reserve fund intended to meet
future financial obligations for long-term stewardship of the
building. This becomes necessary if an institution decides
to fully fund the depreciation of its assets.
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Lifetime Costs
In a report issued in 2010, the National Institute of Building Sciences broke down the total cost of building
ownership over a 30-year period as follows:
• Initial building costs: 2 percent
• Operations and maintenance: 6 percent
• Personnel costs: 92 percent
Similarly, Buildings…The Gifts That Keep on Taking—a 2007 report issued by APPA—illustrates the high cost of
ongoing, labor-intensive O&M work.

Distribution of Lifetime Ownership Costs

Source: Buildings…The Gifts That Keep on Taking, APPA (2007)
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Integrating Facilities and Finance

Life Cycle and Depreciation

An institution’s facilities are a portfolio of assets
that must be managed to maintain their functional
programming and financial value over the long term.
All facilities-related work, from small repairs to new
construction, requires financial resources—often significant ones. Business officers need to identify the dollars
required to operate and maintain the capital assets,
as well as integrate that analysis into the institution’s
budgeting and planning process.

A facility’s value does not depreciate uniformly over its
life. Instead, its systems and components have identifiably useful lives that require replacement after fairly
predictable periods. Life-cycle items include roofs,
mechanical systems, plumbing, electrical, and flooring.

Complete financial planning for capital asset
management must incorporate adequate reserves for:
• Operational funding to maintain routine functioning
• An annual depreciation charge or renewal allowance
for renewal of building systems and components
• Functional improvements to adapt facilities to institutional programmatic changes, which include spaces
needed for classroom/lab learning; auxiliary spaces,
such as library and common areas; and administrative and faculty office areas
• Deferred maintenance incurred by previously inadequate funding for renewal of the physical plant
• Replacement of obsolete and uneconomical facilities, including improvements to energy efficiency
Business officers and facilities administrators, especially
if they report through different lines, must work together
closely to coordinate their strategies, agree on funding
levels for regular maintenance, and recommend allocations for plant renewal and replacement. The business
officer must rely on the facilities administrator’s assessments of plant conditions and estimates for repair
and replacement and have confidence in plant operations remaining effective and efficient. In turn, the
facilities administrator must rely on the business officer
to champion the allocation of sufficient resources to
preserve the institution’s capital assets.
When renewal and replacement are planned, the
business officer must also collaborate with representatives of the constituents who primarily use the facilities,
such as the chief academic officer, the vice president of
student affairs, or the athletic director.
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The replacement cost of each building component at
its expected expiration represents the reinvestment
necessary to maintain that physical asset. By establishing
the life cycles and replacement costs for all components of all facilities, the institution can obtain a fairly
accurate projection of its future renewal and replacement
requirements and schedules. Planning for “life-cycle
replacement” should encompass new construction as
well as buildings being evaluated for renewal.
Life-cycle costing analyzes the initial and O&M costs of a
system and component over time. This exercise facilitates
selection of the most economical choice. At times, for
example, it may be appropriate to build or redo a roof to
last for 10 years. Other times, spending more for a roof that
lasts 20 to 30 years may make more sense. Annual renewal
and replacement funding needs, based on life-cycle
analysis, typically range from 1.5 to 3 percent of the current
replacement value (CRV), adjusted by investments made for
remodeling and renovations.
The life-cycle method parallels generally accepted
accounting principles (GAAP) requirements for capitalizing
building components and estimating their useful lives.
Components are then depreciated over their estimated
useful lives, which represents a systematic and rational
cost allocation for the use of the asset (component) over
its life. Public colleges and universities follow depreciation
requirements set forth in Governmental Accounting
Standards Board (GASB) Statement 34, Basic Financial
Statements—and Management’s Discussion and Analysis—
for State and Local Governments.
For independent, not-for-profit colleges and universities, the Financial Accounting Standards Board’s
(FASB’s) Accounting Standards Codification Section 958,
Subtopic 360, addresses depreciation requirements.
FASB’s conceptual underpinning for depreciation is that
the allocation of capitalized costs results in an expense
(depreciation), which is matched against the revenue
produced by the use of the capital asset. GASB, on the
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other hand, allocates the cost of a capital asset over its
useful life to represent the consumption of the asset over
its service utility. Regardless of whether they follow FASB
or GASB, all colleges and universities recognize depreciation as an expense in their external general purpose
financial statements.
From a planning and budgeting perspective, depreciation accounting can help project minimum cash flow
requirements for capital maintenance and some renewal
projects. The information can help form the basis for
longer-term asset maintenance programs.
Incorporating an annual depreciation charge (or annual
renewal allowance) into current fund operations provides
an indirect means of asset replacement; it provides a
predictable funding source for renewal and replacements.
In addition, depreciation accounting can provide a constant
flow of dollars to meet interest expenses and sometimes
the retirement of debt incurred for capital renewal.
The depreciation technique and annual depreciation
charges used, as well as the determination of a particular
asset’s useful life, should reflect factors such as obsolescence and special usage requirements—for example,
seasonal usage, increased temporary usage, or delayed
use. Depreciation expense represents an estimate, and
GAAP requires reevaluation of estimates. In this regard,
depreciation accounting helps the capital budgeting
process because it highlights those classes of assets with
greater annual expense charges or those that may be
more quickly exhausted.

Land
For colleges and universities, land represents an
exceptionally valuable strategic resource. In addition to
supporting the academic mission and quality of life, land
can enhance an institution’s financial independence by
helping it weather weak economic conditions, keep on
top of inflation, and generate income.

Decisions about land development should be based
on long-term mission or business reasons and made
within the context of a strategic master plan. Decisions
on land use are complex and can create outcomes that
may be difficult or impossible to reverse. For example, if
due diligence is not done on an acquisition, pollution or
historic covenants might surface and make the project
undevelopable. Consequently, institutions should
proceed cautiously with land development, perform
comprehensive analyses, and establish clear plans and
appropriate expectations.
Rarely would it appear prudent to sell land assets that
are part of or adjacent to the campus. Institutions should
consider leasing—including long-term leases or ground
leases—as the preferred alternative for campus property
and even for many noncampus properties.
An institution must conduct due diligence before
accepting bequests of property; the investigation may
identify unforeseen environmental problems or other
issues associated with the land. In addition, an institution
should verify that any bequest of property fits into the
overall master plan developed to support its mission and
goals. If not, sale of the property may be most appropriate. Timing the sale so the asset can achieve the best
price possible will make its disposition worthwhile to the
institution.
Ownership and development of land entail costs for
environmental studies and, in some cases, for prevention
and remediation measures. Should the development
expose a site of archeological interest, for example,
the institution may need to devote time and money to a
cultural resource study. Such issues need to be identified
early in the land-use planning process to avoid costly
problems later.
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PLANNING

Facilities plans cover a variety of areas, including:
• Land use

Simply put, facilities should support the institution’s
mission. Appropriate planning, which includes development of two types of plans, will ensure that happens.

• Academic, support, research, and service space
• Circulation, including vehicular traffic (private, mass
transit, service), pedestrian traffic (students, staff,
visitors), and general traffic

The Master Plan
The master plan, also called the strategic facilities plan,
provides guidance on how current and future capital
assets will support and enhance the institution’s mission.
While it should lay out the overall vision for campus
over 20 to 50 years—without detouring into a lengthy
discourse on planning philosophies—the master plan
typically describes only the next five years in detail.

• Infrastructure development, including roads, walks,
parking, utilities, and services
• Building and site location and design guidelines
• Historic preservation
• Capacity (enrollment and staffing) projections
• Regulatory standards and codes, such as site limitations related to zoning or storm-water management.

The best master plans have realistic, incremental components for improving the condition of the campus. They
explain how the institution can use land, buildings, and
other infrastructure most effectively and efficiently, with
the goal of ensuring the most appropriate facilities are
available when needed, at a reasonable cost, in the right
location, and at the desired time.

• Security and safety
• Community issues
At a minimum, a campus master plan should identify
institutional needs, resources required, the proposed
sequence of improvements, and the anticipated schedule
of development. Although typically developed with an
understanding of a long-range goal, it should have a
realistic five-year planning horizon (see Exhibit 5).

Master Planning—Strategic Plan—Incremental Now up to Five Years with
Long-term Mission/Vision Goals
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Traditionally, a master plan for campus development
is presented in graphic form, with multicolored maps
showing existing and envisioned land uses, buildings,
landscaping, pedestrian and vehicular circulations,
energy efficiency, carbon assessment, and other
infrastructure and improvements. Whatever form it is
presented in, the master plan should integrate with
strategic and financial plans. Many institutions, for
example, use their master plans to guide both incremental and long-term campus development.
It’s best to document the zones of a campus, such as
academic, residential, recreational or athletic, parking,
and so forth, then plan the development of the zones in
phases. Each phase covers a complete composition of the
facilities required to support programmatic objectives.
An analysis of the external environment, including the
forces likely to affect the institution in future years, should
inform the master plan. Of course, anticipating future
developments isn’t always possible, and today’s assumptions about the future may not prove correct. The plan,
therefore, should be realistic. So, as the years unfold, the
institution should make reasonable short- and long-term
assumptions about growth based on changing academic
and nonacademic programs, student enrollments,
staffing levels, research activity, funding alternatives, and
financial resources.

The assumptions can all be incorporated into subsequent
phases of the master plan. For example, if one building
shows a projected expansion for program growth over the
next 20 years, the master plan should note that assumption
to avoid rerouting a major waterline near the building.
The master plan is a living document and, therefore, is
updated more frequently as needs, resources, opportunities, and conditions change. It should provide clear
linkage between strategic institutional goals and anticipated changes in land acquisition and use, building
development, and other capital activities.
Because a facilities plan lies at the intersection of
institutional strategy and the significant investment of
resources, developing or updating one often becomes a
politically charged process. It’s essential to consider the
diverse views of multiple constituencies on campus and
in the surrounding community, and to give them opportunities to review and discuss the master plan. Updates
should incorporate input gathered from multiple users of
the campus, including students, faculty, and community
members. Each institution will likely confront unique
issues of community, historic preservation, ground
remediation, and so forth.
In the end, however, the master plan must answer this
question: If we succeed in achieving our mission and
strategic objectives, what physical development will be
necessary to support those objectives (see Exhibit 6)?

A Model for Strategic Capital Development
Exhibit 6
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The Predesign Phase
Predesign takes place after the institution has identified funding for a capital project but before actual design begins.
In general, predesign encompasses three basic steps:
• Programming—Based on the needs of the intended users, what are the project’s functional needs and space
requirements? Determining the programming scope also includes an analysis of the selected site, such as identifying surrounding structures, the topography, and any environmental or technical issues. Typically, programming
defines the sizes of the spaces needed (including total square footage), the equipment or furniture the spaces
should contain, the type of activities that will take place within the spaces, and how the various spaces relate to
one another. This step should also include evaluation of the various potential options.
• Calculating costs—This step brings together the general construction budget (hard costs) and soft costs of
design, testing, furniture, equipment, and other elements that complete the project. It should factor in energy
efficiency or renewable energy options and how savings from those options could reduce the project’s lifetime
costs. At this point, it’s also critical to examine the infrastructure and verify whether the existing physical plant
has the ability to support the project. If, for example, the existing heating and cooling system may not be
adequate, the project’s costs should include the necessary infrastructure improvements.
• Developing a schedule—In addition to coming up with an overall schedule, this step addresses the constraints
and opportunities that might affect cost and programming. Construction done outside the academic year, for
example, can be more expensive because of the compressed timeline and resulting overtime costs. Similarly, if
not enough time is allocated for academic review of the project, the entire sequence of construction could be
delayed and additional costs incurred. Potential delays related to weather and academic schedules need to be
factored in as well.
During the predesign phase, it’s helpful to develop a visual timeline that reflects project milestones and their
scheduled start and completion dates. Here are two examples:

Sample Project Schedule
Example 1

16

College and University Business Administration
Facilities Management

Sample Project Schedule
Example 2

The Capital Plan

• Energy efficiency and conservation improvements

The capital plan further refines how the college or
university will finance the master plan and other institutional priorities. With a shorter horizon (covering from one
to 10 years), the plan should provide a priority listing and
description of all capital projects, including:

• Improvements in utilities, the network, and
renewable infrastructure components

• Major projects, such as new construction (including
major additions) and renovations that update
programmatic functions
• Ongoing repairs and renovations that exceed an
established cost threshold
• Deferred maintenance, including capital renewal
and modernization/updating for programming and
the assessment, analysis, and investment in major
maintenance
• Regulatory mandates to address health and safety,
environmental quality, and accessibility
• Functional improvements in support of programs
• Planned life-cycle replacement of major equipment
and systems, such as chillers, roofs, and boilers

• Grounds improvements in roads and parking
• Acquisition of land and commercially offered facilities
The plan should look at the total cost of ownership
and project operating, renewal, and other costs (see
the previous section titled Facilities as a Capital Asset).
Annual updates should incorporate program changes,
revisions to institutional planning assumptions, new
or revised regulatory mandates, and cost escalation.
Including information on possible or proposed sources of
funding—such as plant funds, reserves, gifts, or grants—
will make the capital plan easy to integrate into financial
and cash flow planning.
The capital plan should delineate the criteria by
which priorities were established. Typically, the need
to support campus objectives via programming and
risk management (health, safety, and welfare) are the
leading criteria for establishing capital project priorities.
On occasion, the two may align, such as when a new
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science building both enhances the academic mission
and replaces an outdated and noncompliant facility. In
other cases, the two criteria may be in conflict, such as
when the institution must choose between building a new
student center and replacing a crumbling parking garage
that poses a public hazard.
If a building is a replacement, the plan must include the
cost of swing space to accommodate students, faculty, and
staff while the demolition or construction takes place. The
schedule also impacts costs: If a building will be renovated
during the summer months at an accelerated pace, the
cost might be higher than if renovation stretches into a
school year. Contingencies must be able to accommodate
potential infrastructure issues, escalation costs, or scheduling concerns. In general, contingencies should range
from 10 to 25 percent of the construction cost.
For auxiliary enterprises, such as dining services,
residential units, and recreational facilities, a complete
business plan should be prepared that clearly demonstrates the revenues necessary to service debt, cover
operating expenses, and fund depreciation.
Because many—particularly state legislators, in the
case of public institutions—consider the capital plan as
a statement of intent and obligation, for each project it
should include:
• A description of the purpose (scope) of the project,
including square footage and other space components, that should be concise yet provide enough
information for decision makers to understand the
big picture and evaluate relative priorities
• Cost estimates that outline major components of
construction (hard costs) as well as “soft costs” (such
as fees, equipment, and contingencies) that can
range from 30 to 40 percent of direct construction
costs—whether provided by the facilities planning
department or consultants, these estimates require
careful evaluation; if, for example, the labor or
material suppliers are limited in the region, the
project’s costs may be disproportionally affected
• A project schedule that indicates major components
or phases—such as feasibility studies; design, development, and preparation of contract documents;
competitive bidding (or other approaches such as
design-build or construction management at risk);
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and periods to construction completion—and serves
as the basis for summarizing annual capital project
budget summaries
• Contracting and financing options
Although usually budgeted separately from operating
expenditures, capitalized expenditures should be
integrated with the operating budget to determine the
impact of facilities on needs for maintenance personnel,
material, equipment, and utilities. Annual funding and
cash flow requirements should be projected for a period
of time, typically up to five years.
Ideally, a capital plan looks to both the short term and
the long term; the planning process itself needs to be
flexible because it is often complicated by the varying
perspectives of faculty, senior administrators, donors,
and students. A solid capital plan arises from open and
frequent communication among academic, administrative,
and auxiliary departments regarding program plans and
operating budget requests.
Once developed, the plan should be reviewed by a
facilities planning advisory committee that includes
representatives of the faculty, governing board, students,
and administrative units. The committee may also
include representatives of local planning agencies
and surrounding neighborhoods, which can enhance
town-gown relationships. If the institution plans to pursue
a public-private partnership or another approach for
capital development, those parties need to participate in
the planning as well.
In addition:
• The business officer should monitor progress on
the plan for the short term, either annually or semiannually. An additional report, summarizing anticipated projects for a rolling five-year period, can
facilitate long-range planning.
• Facility planners must regularly review the capital
plan with academic, administrative, student life,
and auxiliary units to make updates and revisions.
These reviews provide an opportunity for emergency
budgeting, adjustment to cash flows, and the introduction of new priorities.
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• Reports from the facilities administrator should
summarize the status of authorized and funded
projects and list proposed projects for the next
budget year.
• The capital plan review committee should meet near
the close of each fiscal year to formally approve
the projects incorporated into the following year’s
operating and capital budgets.
• As appropriate, the president or chancellor should
review changing conditions and seek approvals from
the governing board for changes in the priorities of
construction and renovation projects.
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BUILDING AND
SPACE MANAGEMENT
Effective planning, utilization, and overall management
of space enable an institution to make the best use of
its existing areas and plan for future needs. Doing so
requires taking an inventory of space, analyzing how
space is currently used (and by whom), recommending
how space should be used, identifying what additional
space may be needed, and determining what space to
eliminate. Often, the actual usage of individual classrooms or buildings isn’t known until a formal documentation takes place. Without this exercise, a campus might
unnecessarily build new classroom or lab space while
existing spaces remain underutilized.
While placement of the position responsible for space
management varies widely, the finance or business office
needs to monitor and keep leadership aware of how this
critical physical asset is utilized. Some institutions have
a distinct office for space planning and management,
while others place the function within the business office
or facilities management organization. Multicampus
institutions tend to have consistent space planning and
management procedures and standards to follow for all
campuses within the system.
The development or revision of policies to optimize
space utilization must be a joint effort, with representation from academics, finance, and facilities. The person
overseeing policy development needs to emphasize the
overall importance of optimal space usage and remain
strong even if some campus personalities express preferences that run counter to wise space management. It is
far less expensive to create classroom or lab schedules
that use all existing spaces rather than build and maintain
spaces for the future. Likewise, it is better to renovate
or improve spaces for new uses rather than let them sit
vacant or underused.
Space management, which includes scheduling and
operations, cannot be an isolated function. Because
everyone at an institution requires space, the space
manager should maintain close ties with academic
administrators, finance or business office staff, the
facilities administrator, the classroom scheduling office,
and directors of auxiliary enterprises. As enrollment in
various programs grows or declines, and as educational
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and workplace trends influence ideal configurations of
space, the need for campus-wide collaboration becomes
more pronounced.

Facilities Inventory
Effective space management starts with a comprehensive
inventory of all institutional land, buildings, and infrastructure. At a minimum, the inventory should tabulate
and describe all buildings and the spaces within them.
Ideally, the inventory will also include:
• A narrative description of each building’s history
• Architectural drawings (both working and as-built)
• Space utilization analysis
• Building specifications (if possible)
• Surveyors’ reports
• Property deeds and titles
• Operating manuals related to each building’s
systems
• Maintenance records
Rather than being obsessively detailed, the inventory
should catalog space by room type, building area, utilization, and specific program needs (such as required
technology or lab equipment). The more data available,
the easier it is to adjust schedules to ensure appropriate use of buildings—for example, not scheduling
four classrooms in four buildings when they could all be
in one building. In addition, data can prove the need to
renovate, construct an addition, or demolish.
Given the importance of this information, the institution
should store original documentation in its archives for
protection. Most campuses rely on computer-aided
design (CAD) drawings or multiple layers of building information modeling (BIM)—a process that digitally combines
the physical as well as the functional characteristics of
space—when producing a facilities inventory. Whatever
the format, the document should be stored in a secure,
off-site location as insurance in the event of a disaster.
Using statistical and graphics software programs, an institution can easily conduct, store, edit, and analyze its space
inventory. A thorough and automated facilities inventory
not only provides fiscal control but also can be used
to assign classes, assist in the calculation of overhead
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recovery, and determine building maintenance schedules.
BIM, for example, will electronically transfer information
from design to construction to the O&M phase of a
facility. Computer-aided facility management (CAFM)
software and vendor services enable an institution to
develop a comprehensive relational database of facilities
linked to property, building, and infrastructure drawings
and aid in the production of periodic reports tailored to
the institution’s size, requirements, and resources.

Analysis of Space Use
Once the facility inventories and audits yield an accurate
picture of available space, the space manager can
analyze the institution’s current usage and identify areas
to improve. Empty or underutilized spaces still require
ongoing maintenance and renewal, as well as utilities, so
putting them to better use is financially desirable.
The analysis should encompass all types of space,
including scheduled space (instructional facilities and
many general-use facilities) and allocated space (offices,
laboratories, libraries, and some auxiliary enterprises).
Some institutions mistakenly limit space utilization studies
to scheduled classrooms and teaching laboratories,
which typically represent only 5 to 15 percent of an institution’s total space inventory. Yet, offices and administration space can represent as much as 30 to 40 percent
of the overall square footage on a campus.
If an institution aims to improve efficiency or reduce
costs, it must analyze all types of space available to serve
a variety of programs. Within higher education, a sense of
ownership and entitlement can permeate some departments, making them resistant to sharing “their” space. In
fact, every space on a campus is typically owned by the
institution and, therefore, considered “common space.”
The analysis of space use begins with a database showing
the room-by-room space inventory. Although it dates to
1992, the Higher Educational General Information Survey
(HEGIS) classifications are still used by many institutions as
a way of documenting room types or functions.

Key indicators of use are then applied, such as the
number of full-time equivalent (FTE) students, the distribution of students by level and program, the number
of FTE faculty and staff by department (including office
and research space requirements), and a description of
course facilities requirements. The last item should be
broken down to indicate each course taught by each
department, the type of instruction (such as lecture or
laboratory), the desirable class size, the hours per week
per class, and the type of facility used (such as lecture
hall, laboratory, or classroom).
The analysis may indicate reallocation or reconfiguration
of existing space would enable the institution to delay
or avoid construction of a costly new building to house a
growing program. Or it may reveal that small scheduling
changes would greatly increase the number of hours per
day a particular space was used.
Decisions that reallocate space must be based on
empirical data about uses and needs. To make defensible
recommendations, space managers should incorporate
information about academic programs, enrollment levels,
and the mix of students (graduate versus undergraduate,
enrollment by program area, and so forth), trends in
sponsored research, and plans of the auxiliary enterprises, among other considerations. Working with a space
advisory group that comprises representatives from
various constituencies—and includes the chief academic
officer—is advisable.
On occasion, space studies and plans lead to the
conclusion that the institution no longer needs a certain
space. The institution must then decide whether the
space will remain vacant or be rented, leased, sold, or
demolished. Some institutions pursue leases with local
government agencies or nonprofit organizations, which
bring more traffic to their campuses and boost their
community profile. On the other hand, vacant space may
attract vandals, and a closed building might project a
perception of retrenchment by the institution. For space
having sentimental or historical value, the process for
determining what to do with it may take years and arouse
many emotions (see Exhibit 7 on next page).
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Graphic Display of Space Utilization
Exhibit 7

Facilities Audit
A facilities audit—also known as a Facilities Condition
Assessment (FCA)—is a systematic inspection of facilities
by component and subsystem, using a standardized
method for recording observations. It helps administrators assess the physical conditions of facilities and the
facilities’ ability to meet the array of institutional needs.
An audit’s results, in turn, help identify capital asset
funding needs.
Facilities audits range from an extraordinarily detailed
examination of every space, condition, and type of
system to a large-scale evaluation based simply on life
cycle or another factor. The method and comprehensiveness of the audit will greatly depend on the availability of resources and staff time. In-house staff or
consultants—or a combination of the two—can perform
the audit. For example, an institution might hire consultants to conduct a full-blown audit every five or 10 years
and use in-house staff to do annual reassessments.
Ideally, the final product:
• Presents detailed information collected during facility
inspections
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• Provides a comprehensive listing of facility
deficiencies or needs that require attention, along
with the level of urgency
• Distinguishes among needs related to regular
maintenance, deferred maintenance, major
repairs, life cycle, and facilities improvement or
modernization
• Estimates the costs necessary to address each
deficiency or need
• Prioritizes the needed projects by risk
• Includes digitized photographs and floor plans
• Is stored in a database and considered a “living”
document, so updates and results of periodic
reinspections can be easily integrated into the
completed work
In addition, the audit should include an assessment
of the programmatic condition of the facility. In other
words, does the facility adequately meet the needs of
the programs that utilize it? Answering this question can
surface a range of renovation needs.
By analyzing data for each facility, business officers
and facilities administrators will gain a comprehensive
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understanding of overall facility conditions and be
better prepared to recommend institutional priorities to
governing boards and executive officers. The audit also
provides information that institutional planning staffs, the
development office, and O&M personnel will find useful.
For instance, the audit can be used to:
• Evaluate and plan a deferred maintenance program
• Determine the most cost-effective means for
achieving greater energy efficiency or sustainability
• Benchmark facilities at one’s own and other
institutions
• Establish a facility condition baseline for setting
goals and tracking progress
• Develop cost estimates and priorities for capital
renewal and replacement projects
• Communicate the reality of facility conditions to
campus constituencies
• Provide accurate and supportable information for
budget planning and project justification
• Make repair-versus-replace decisions
• Develop alternative budget and funding scenarios.
• Identify priorities for fund-raising
A facilities audit should be updated regularly—annually, if
economically feasible—with construction cost escalators
applied to the estimates for repairs or replacements.
The cost of deficiencies represents the total dollar
amount of existing maintenance and repair needs. It does
not include scheduled major repairs and renovations,
functional improvements, or new construction. Annually
recalculating the facility condition index (FCI) will indicate
the physical plant’s improvement or deterioration.

Facility Condition Index
While the facilities audit provides a comprehensive
view across the campus, the FCI assesses the
relative condition of a single facility or group of
facilities.
The FCI is the ratio of the cost of deficiencies to the
CRV of the physical plant:

FCI=

Cost of Deficiencies
CRV

“unsatisfactory.” The FCI’s real value emerges in planning
and policy discussions: Overlaying the FCI with space use
and academic program requirements for academics can
clarify building priorities.
Knowing what’s behind the FCI is important. A deferred
maintenance item—such as a leaking roof or a failing
electrical or sewer infrastructure—would be far more
important to repair than flooring (unless the latter represents a safety hazard). For example, a potential problem
may occur with a particular component when its FCI
exceeds 15 percent of its CRV; a liability may arise when
the FCI for that component exceeds 30 percent of its CRV.
The FCI can potentially inform overall capital expenditures needed for new construction, renovations, and
plant renewal. Combined with the overall strategic plan
of a campus, it can provide an estimate of short- and
long-term capital renewal needs and the resources
needed for a deferred maintenance plan.

Current replacement value (CRV) is the cost to replace
the structure and its contents (furniture, fixtures, and
equipment). Provided this number is accurate, it can also
serve as the insurance replacement estimate.
Generalizations about what constitutes a “good” or
“poor” FCI are highly subjective and may be distorted by
building design. An institution’s desired level of service
will contribute to the perception of the FCI. One campus,
for example, might consider an FCI of 0.07 as “good,”
while another campus might label that same result as
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FACILITY PLANNING AND DESIGN
Together, the master plan and the capital plan provide
strategic guidance on the institution’s use of land and
space. Once a capital plan has been approved, the institution should appoint a building committee to guide the
next phase of programming, design, and construction.
Typically headed by a project manager with proven
experience in the design and construction process—or by
a designated owner’s representative (OR)—the committee
should include building users, facilities planning personnel,
O&M staff, IT staff, and perhaps students. Members from
the O&M department can provide operating cost estimates
and technical data about the site; utilities; and the structural, electrical, and mechanical systems. To gain insights
and avoid pitfalls, all members might find it helpful to visit
recently built facilities similar to the one planned.
Any construction or renovation work begins with
the preparation of a facility predesign plan that fully
integrates with the institution’s overall strategic plan
and academic direction. First, the likely users of the
facility, such as a school or administrative unit, prepare
a program statement that outlines their scope requirements. The program statement forms the core of the
project scope document, which also includes:
• A description of the project and justification for
undertaking it
• A listing of required spaces and characteristics
• Space allocation
• An estimated budget
• A financing plan
• A schedule for completion
•E
 stimated impact on O&M costs
Given the limited resources of most colleges and universities, this program should not be created in a vacuum
devoid of schedule and costs. For example, an academic
person should not dictate the final physical attributes—
such as a room’s specific square footage, size, or shape.
While tensions often arise among prospective users of a
proposed facility and the facilities planning staff, a healthy
discourse can lead to a better balance of functional,
technical, and financial needs. In the end, a design
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professional—usually an architect or engineer—may take
the program constraints and create allocations or other
physical elements that improve upon the project as originally envisioned. Even early in this phase, it’s critical to
evaluate options—if it’s possible, for example, to renovate
the existing space rather than build new—and to discuss
preliminary costs and schedules.
The programming process should thoroughly and
formally document all elements that define a good
design. These may include, but are certainly not limited
to, such considerations as the institution’s educational
philosophy, academic and research programs, planning
criteria, projected growth, special building needs,
property and topographic surveys, utility locations,
mechanical and electrical system characteristics, test
borings, energy conservation measures, safety requirements, means for accommodating the disabled, and
approaches for servicing the future building (for example,
loading docks and trash removal).
Defining the project budget is an important component
of the programming phase. In the excitement of getting
started, an institution may establish a preliminary budget
that omits key costs, negates schedule issues that will
impact costs, or overlooks funding obstacles that can
cause expensive delays. To avoid these problems, the
initial budget—even if it is acknowledged as provisional—
should include all known and expected costs, allowances
for inflation, and design and construction contingencies.
In addition, the initial budget should refer to the total
cost of ownership once the facility has been completed.
Facility programming may also require a feasibility study
to confirm site selection, design concepts, and the
selection of materials and construction methods. Such
a study can help establish more accurate budgets and
schedules as well. Exhibit 8 illustrates the various areas
that contribute to a project’s budget.
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Planning & Programming

Predesign

Exhibit 8

Exhibit 9

The Eight Phases of Construction
Generally, a facilities project moves through the eight
phases summarized below. The cost estimation for each
phase should receive campus approval before the next
phase begins. Due to various forms of contracting, each
phase may or may not involve the construction contractor
in addition to the architect and engineers.
Predesign—This phase includes development of the
program, the approximate cost, and the desired schedule. It
can be the start of seeking approval, or it can begin after the
institution has approved the project and identified funding.
A design professional is usually retained to develop the
predesign, create a conceptual design, and identify feasibility or site studies. Cost, scope, and schedule all affect one
another, so the development of each should involve campus
constituents and careful evaluation (see Exhibit 9).
Schematic Design—This phase establishes the project’s
overall character and feel. The design professional
defines the facility’s major elements, shape, circulation,
size, and structural and mechanical systems, in addition
to providing preliminary estimates. Several alternatives
may be prepared, each exhibiting different materials,
structure, major infrastructure components or other
elements that impact the long-term operational costs.

At this point, a contractor may be consulted about
regional issues, structure, and materials and to confirm
costs. It’s also helpful to consult with maintenance
leadership to ensure the project does not present any
significant problems that could have a long-term, costly
impact. This is the best time to investigate options for
life-cycle evaluation of energy performance and to make
major changes in a project.
Design Development—Based on the schematic selected
by the institution, the design professional refines the
project’s design. All design-related decisions are worked
out during this phase, including size and location of
spaces, equipment, furnishings, materials and colors
used, and specific systems being installed. Cost
estimation should be done, and a contractor may be
brought in for specific regional expertise. This phase may
also involve analysis to compare the initial cost versus
the long-term O&M costs.
Construction Documents—Maintaining consistency
with the previously approved documentation of
program, budget, and schedule, the design professional
prepares the drawings and specifications from which the
contractor will work. These construction documents may
become voluminous, especially if many contractors are
involved.
Construction—As actual construction proceeds, the project
manager regularly reviews and approves the work being
done and monitors the schedule. The project manager
also reviews and approvals change orders—changes to
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the project that may be the result of user requests, building
code changes, or other “found” conditions that require
additional cost. Tracking change orders is an important
factor in determining the project’s overall success.
Commissioning—This quality assurance phase may
happen at a various points in the project schedule. Often,
commissioning occurs early in the document phase to
ensure that what is being designed and programmed
will function as intended. Other commissioning occurs
when construction is in process or upon its completion.
Either internal staff or an independent consultant verifies
that the systems—HVAC, plumbing, electrical, lighting,
fire/safety, and so forth—are all working as the design
intended. Training for personnel is sometimes part of this
phase as well.
Occupancy—When the project manager or regulatory
agency determines the project is substantially complete,
the facility’s users can move in. In some cases, the institution may opt to occupy a portion of the facility while
awaiting final completion; this is referred to as beneficial
occupancy.
Postoccupancy Evaluation—A number of different
players can lead this phase, including the project
manager, designer, or building committee. To fulfill its
intent of assessing the overall project, this phase should
involve the building users as well as those who maintain
the building. It is most effective to evaluate the project in
terms of meeting program objectives (user satisfaction)
and its ability to stay within budget and on schedule.

The Project Manager
Ultimately, success or failure depends on effective
project management. At most institutions, the facilities
department fulfills this role and acts as the authorized institutional representative. Institutions that do
not regularly undertake large projects often retain a
consultant, an OR, to serve as the project manager.
Whether an architect, engineer, construction manager,
or former facilities person, the OR must be able to
communicate effectively with the internal and external
teams executing the project.
During the early stages of a design effort, the project
manager should:
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• Represent the institution to all external parties
• Integrate the internal work of the campus (building
committee, facilities planning staff) and the work of
the external team (designer, engineers, consultants,
and external regulatory agencies)
• Ensure the institution makes timely decisions so
external architects, engineers, and contractors can
meet their obligations
• Bring in other facilities expertise, such as O&M, to
clarify infrastructure capacity, review sustainability
options, and confirm the impact life-cycle decisions
will have on future operating costs
• Manage the checklist of compliance and regulatory
issues, such as local building code requirements,
life safety requirements, and environmental health
issues
• Report to someone within the institution other than
the intended user of the facility
To ensure fiscal accountability, the project manager
should collaborate with finance staff to ensure accurate
accounting of project budgets, total commitments, paid
claims, pending change orders, and related matters.
Approval by the project manager should be required for
each phase of the design and construction process.

Use of External Designers
A project design team—consisting of facilities planning
staff, possible users, and an independent architect
or engineer—should guide the program process,
technical development, and design work. Projects with
complex equipment or environmental requirements
may require a team of skilled specialists to assist
with the design and the preparation of construction
documents. Cost consultants may also prove useful in
establishing or confirming the initial project budgets
and recommending budget adjustments.
A facility’s appearance, usefulness, longevity, and initial
and ongoing operational costs largely flow from its
design. Selecting a project architect and/or engineer may
be guided by specific requirements defined by the institution or the building committee. After reviewing project
requirements and qualifications for desired services, the
building committee should develop a detailed RFP and
invite at least three firms to submit qualifications and
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be interviewed. Consistency throughout the selection
process, such as having all building committee members
attend all interviews, will expedite the final decision.
Important qualities to look for when selecting a designer
include:
• The firm’s or individual’s relevant experience and
qualifications, particularly within higher education
• The quality of the firm’s previous design work
• The demonstrated ability to adhere to budgets and
schedules
• The ability to provide critical cost, life-cycle analysis,
energy management, and sustainability options
• A proven ability to work well with both clients and
contractors
Some institutions request an analysis of the change
orders that an architect has been involved with; this
enables the institution to verify that projects have come
in on budget (unless the owner requested enhancements or changes). Each firm should present a specific
candidate to serve as the main design professional and
confirm that this individual would lead the effort if the
firm is selected. Personnel changes often occur in firms,
so some campuses reserve the right to accept or reject
a change of the primary designer. As for other service
providers, references should be checked as well.
Once the institution has selected a designer, the
parties should sign a contract delineating the services
that the designer will provide and the remuneration
to be received. Contract templates are widely
available, including those prepared by architectural
and engineering associations. Understandably, these
firm-produced templates are designed to protect their
interests and should be thoroughly reviewed by the institution’s attorneys. Small institutions may find assistance
from states or lending agencies that have developed
standard contracts for professional services.
Architects and engineers may recommend other consultants to address complicated issues in special-purpose
buildings or for specialties such as information technology,
acoustics, interior design, food service, and landscape
architecture. The designer and institutional representative
should interview a potential consultant, state what services
are desired, and require a memorandum that delineates the

services to be provided and their cost. The institution—not
the designer—should have final approval of any consultants
added to the design team. If a consultant is used, the cost
of that consultant may be bundled in the designer’s fee or
negotiated through a separate contract with the institution.
The general phases for a project should require a full
sign-off by both the institution and the consultant. For
example, if the institution agrees to a predesign cost
of $2 million but the cost grows to $3 million at the
schematic design phase, the consultant needs to identify
and bring the project back to its original, agreed-upon
cost. If significant issues arise along the way—such as
the need to replace a water main—then the cost of the
additional work needs to be clearly stated. Work should
not proceed from one phase to the next unless the
parties agree.

Estimating Project Costs
To the facilities project director or manager falls the task
of ensuring the design identifies all costs in enough
detail to avoid redesign or requests for additional project
funding. A budget prepared before programming has
concluded, or one that inadequately defines all project
costs, can taint a project and cause disputes among the
institution, the funding source, and the designers. The
institution should provide a firm statement of the project
budget to the design professional, who then has responsibility for informing the institution of any difficulties in
complying with the cost limits and program requirements
during design development.
Determining project costs begins during the initial
predesign and schematic design phase, when the
architect or engineer becomes thoroughly familiar with
the project’s goals and intentions. At the conclusion
of this phase, the architect or engineer provides cost
estimates on the basis of area and volume calculations
and outline specifications.
Next, during the design development phase, spaces
are drawn and delineated to scale. At this point, the
design professional fleshes out the details, such as floor
plans, building elevations, cross sections, mechanical
and electrical systems, the look of interior spaces,
and suggested finish materials. Comprehensive cost
estimates flow from the design development phase.
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As illustrated by Exhibit 10 below, the median cost
per square foot will vary by the type of facility being
constructed as well as what region or location the project
is built:
Type of Facility

Median Cost Per
Square Foot

The Soft Side
While the project designer tallies hard costs, the
project manager compiles all “soft costs” related to
a project. Soft costs, which typically total 30 to 40
percent of hard costs, include:

Academic

$420

• Design fees

Health Related

$385

• Property transfer fees

Library

$470

Maintenance

$263

Exhibit 10

• Land surveys
• Bidding costs
• Service connection fees

Medical

$579

Office

$447

Performing

$447

Physical Ed/Athletic

$242

Residential

$231

Science

$454

Student Services

$429

Technology

$379

• Moving costs
• Furnishings, fixtures, and equipment (FFE)
• Miscellaneous owner expenses,
such as staging, temporary relocation,
or special signage

Source: 20th Annual College Construction Report,
prepared by College Planning & Management (2015)

which specifications and products—and their life cycles and
overall quality—are most appropriate for the building.

After the institution’s representatives have reviewed and
approved the design development phase, the design
professional proceeds with the construction document
phase. This includes preparing plans, specific details,
and other construction information that define the design
and method of constructing the entire facility. At the
completion of this phase, the designer produces a final
project cost estimate that includes the “hard costs”—
the costs of materials, labor, profit, overhead, general
conditions (expenses for the general contractor and any
subcontractors), and contingencies.

In addition, the institution should review technical and
legal documents whenever possible.

An institution may find it beneficial to have a local cost
estimating firm perform an independent cost estimate at
each phase of the design.

Specifications
Although the designer is responsible for preparing final
drawings and written specifications, facilities planning
staff must remain closely involved and carefully review the
designer’s work. The institution and the designer must decide
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• Commissioning

Technical review is advisable because many designers
rely heavily on manufacturers for help in writing specifications. Problems may arise in competitive bidding
when specifications are so specific that they eliminate all
products except those supplied by a particular manufacturer. An examination by institutional representatives can
pinpoint such restrictive specifications or areas that must
be complementary and match existing systems.
The institution’s legal counsel should review nontechnical
portions of the general and supplementary general conditions before the institution approves the construction
documents. Sections of particular importance include
insurance coverage and its relation to the institution’s
overall insurance program, conditions for release of liens,
guarantees, and performance and payment bonds.
Construction documents usually include descriptions
of fixed equipment, such as laboratory hoods, cooking
equipment, dishwashers, and similar items connected to
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Procurement Procedures
Optimal Value
Architects, engineers, contractors, and ORs use
a process known as value engineering to reduce
the price of a product; design; or structural,
electrical, or mechanical element. Often, this
process is initiated when estimates or actual bids
come in higher than expected and no additional
funds are immediately available. It requires
evaluating items proposed for removal—usually
superficial elements such as carpet, wall
coverings, or landscaping—and verifying that the
institution could add them in the future.
For example, removing acoustical material in a
large space may lower the construction budget
significantly. This would represent a good value
engineering choice if the project team determines the space’s acoustics would not suffer
and the material could later be added easily and
cost-effectively. On the other hand, if a lack of
acoustical material would be detrimental to the
space’s function or the space, once built, would
be difficulty to modify, then that element is not
a good item to eliminate from the construction
budget.
Value engineering also identifies preliminary
work that can be done during construction to
prepare for the items added later, once funds are
secured. Examples include installing electrical
or empty conduits, adding mechanical roughins, or strengthening a structure to support the
additional weight of a heavy component or piece
of equipment.

a building. Including them maintains a single source of
responsibility. Although movable furniture and furnishings
also require specifications, these are considered “soft
costs” and usually excluded from the general contract.
Their acquisition may be the responsibility of the institution’s purchasing officer, who should work closely with the
designer and the building committee. If the designer also
provides interior design services, the institution should
draw up a separate contract for using those services.

Following sound procedures for securing a contractor will
not only ensure the best possible selection but also avoid
problems later. This involves adhering to best practices
related to bidding documents and contractor selection.
Bidding documents provided by the institution usually
include:
• Working drawings
• Specifications, including general and supplementary
conditions and insurance issues
• A bid proposal form, including information on
total cost, breakdown by trades, and requests for
alternate or unit prices
• Affirmative action policies
• Required time to completion
Typically, a contractor puts down a refundable deposit
for the loan of bidding documents; additional copies
must be purchased. A list of items to be subtracted from
the base bid (known as deduct alternates) in order of
the institution’s priorities can act as a safeguard against
bids exceeding project budgets. The bid proposal may
also include items desired but included as contingencies
should bids come in under budget (known as add alternates). The project designer typically recommends the
add or deduct alternates.
Bids exceeding the designer’s estimates can create
a contractual dispute over responsibilities and
reimbursement for redesign. To avert or reduce these
problems, the contract with the designer must carefully
define the institution’s responsibilities, the project budget,
and the approvals required during design development.
Adequate sets of the drawings and specifications should
be on file in the facilities planning office, the designer’s
office, and other offices as may be required by state or
local laws.
Three weeks is considered the minimum time to give
contractors preparing a bid for a complex project; one
week is adequate for smaller projects. If other, similar
jobs are out for bid in the area at the same time, or the
project is of major complexity or size, four to six weeks
are more appropriate. The bid invitation should specify
bid dates and delivery locations, which should be
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enforced. Depending on the local market, the season,
and the level of other construction activity in the area,
the timing of the bid date can affect the number of bids
received and the final cost paid.
To screen potential contractors and shorten the bid
period, the institution might ask interested companies to
complete a Contractor’s Application for Prequalification.
Some public institutions ask contractors to include this
information with their bids. A prequalification application
usually asks for a record of the contractor’s experience,
capabilities, organization, and financial condition.

A prebid meeting is also advisable. This entails inviting
prospective bidders and subcontractors to meet with the
designer at least two weeks before bids are due to review
the project. The agenda should provide a description
and details of the project, contract documents, and any
unusual requirements, such as coordination of traffic and
utilities or enhanced safety strategies to protect students
during construction. Based on questions raised during
the prebid meeting, the designer might want to issue an
addendum to contract documents.

Competitive Bidding
To promote cost savings and avoid corrupt practices and favoritism, most federal and state agencies require
competition on projects they fund. Some states have additional requirements, such as meeting legislative targets
to hire certain set-aside companies. While some believe this methodology creates the lowest quality (due to
lowest cost), specifications can be modified and clarified to ensure the owner receives the highest quality.
When closed bidding is allowed, an institution should invite at least three contractors to submit bids; some institutions first verify contractors have the expertise to perform the specific type of work. Even if qualified, some
companies may not bid because they prefer negotiated work or don’t want to take on bid preparation costs when
a large number of bidders lowers the probability of being selected. Others may not bid because they are already
working at capacity or committed to their full bonding limit.
Although competitive bidding identifies the low bidder, the award should not be automatic or immediate—although
this should be verified with the state’s laws. Most bids in a competitive market normally fall within a range of 10
to 15 percent of project estimates; an extraordinarily low bid may be a warning sign that a contractor has made
a serious mistake. The contractor should inform the institution promptly of any mistakes, confirming whether the
company intends to forfeit the bid bond or proceed with the contract as bid. When any unusual circumstances
arise, the institution should consult its legal counsel.
A notice of award announces the institution’s final selection, followed by preparation of the contract and the
contractor’s submission of the performance bond and insurance certificates. Construction may not begin, however,
until the contract is executed and the institution issues a notice to proceed. When it is necessary to authorize the
purchase of materials or the mobilization of the project before issuing a notice to proceed, the institution can issue
a letter of intent.
If not requested as part of the bidding document, these items are usually required when the construction contract
is signed:
• A performance bond ensuring that, if the contractor is unable to complete the job, a bonding company will
do so
• A payment bond, often combined with the performance bond, ensuring payment of subcontractors
• Evidence of builders’ risk insurance to cover the value of the construction as it progresses
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Bid proposals received from contractors should include
the following:
• A bid bond signed by the contractor—or a deposit as
a guarantee to enter into a contract if selected
• The company’s affirmative action policy
• A list of subcontractors
• Evidence of liability and workers’ compensation
insurance
• Current audited financial statements
• A schedule of projects currently under contract, a
list of those completed within the last five years, an
estimate of their value, and names and addresses of
clients and designers involved
• A statement of experience with projects similar to
the one under consideration
• The number, names, and qualifications of the supervisors proposed for the job

It also offers the major advantage of being able to
converse with the contractor during the design phase
about options for materials and design components that
might affect the project scope, cost, or schedule.
For negotiated contract projects, the construction
process can be further accelerated by beginning site
preparation, excavation, and foundation work and
purchasing major equipment before detailed working
plans for construction have been completed. Doing this
can carry major risks, however, if design changes occur
during the preparation of contract documents or if proper
coordination doesn’t occur.
In a guaranteed maximum price (GMP) arrangement, the
institution must reimburse the contractor for labor and
materials based on a guaranteed not-to-exceed amount.
A cost-plus arrangement is similar to a GMP agreement
but without a guaranteed not-to-exceed price, which puts
the institution at risk.

• The name of the bonding company
Complete contractor qualification statements are
essential for a thorough contractor selection process.
That means investigating the subcontractors a
contractor would employ, by looking into their quality
of construction, financial standing, past performance,
reputation, integrity, and the experience of the proposed
construction superintendent. The inquiry should also
determine the contractor’s ability to work well with
designers and the institution’s project coordinators.

Contracting Arrangements
The conventional method of undertaking a capital
improvement project with competitive bidding is
commonly known as design-bid-build. This requires
clear, distinct phases of design, bidding for a contractor
to execute the design, and actual construction. The work
can additionally be broken up with multiple prime bids.
Institutions not bound to competitive bidding may opt for
a negotiated contract award with one general contractor
or with several subcontractors. A negotiated contract
can potentially speed up construction by eliminating the
month or two required for bidding and bid analysis.
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Under an owner-builder arrangement, the institution
authorizes an administrator (usually a business officer or
facilities administrator) to act as general contractor and
designates an experienced staff member as construction
project manager. The institution then contracts separately
with subcontractors, eliminating the general contractor’s
overhead and profit. On the down side, an owner-building
arrangement increases both the institution’s liability and
demands on staff time. It should be attempted only when
experienced project managers are available.
Design-build (or turnkey) contracts occur when an institution seeks both the design and construction of a facility
in a single contract. Such proposals must be carefully
drafted to ensure the project satisfies the program
and materials and building systems meet acceptable
standards.
These are most commonly used for projects such as
residential housing units and stadiums or others that do
not require intensive academic programming.
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Third-party development involves financing through a
developer who either leases the facilities to the institution or owns and operates the facility. The title reverts
to the institution after costs have been reimbursed to the
financing source through regular payments over a fixed
time period. In this contractual relationship, the developer
takes all responsibility and risk for delivering the agreedupon plans.
Depending on the structure of the lease, one advantage
of third-party financing may be that a project is
considered “off the books” and avoids the need to
amass institutional funds or raise money for construction.
Another advantage is that it bypasses various
procurement processes and can result in faster project
completion.
On the other hand, the quality of construction normally
employed by a developer may be significantly lower than
that used by an institution building for long-term use.
Specifications on quality and campus aesthetics should
be documented; otherwise, the developer’s choices may
directly impact the annual cost of operation and translate
into shorter life cycles for building system components.
Construction management at risk contracts involve
retaining a construction manager at the start of development to complete the facility for a GMP or to award
and manage separate contracts for different elements
of the work. Large projects can be completed faster and
with greater economies of scale because the builder
is integrated into the design phase. This arrangement,
however, can require greater staffing from the owner.

33

College and University Business Administration
Facilities Management
CONSTRUCTION
Once design and contracting are complete, a project
enters the construction phase. According to the 20th
Annual College Construction Report prepared by College
Planning & Management in 2015, college and university
campuses completed $12 billion of construction in 2014.
Of that total, $9.5 billion went toward new buildings and
the remainder to additions or retrofits.
If not properly managed, the construction phase
carries the greatest risk to an institution. Poor quality
construction, inflated prices for changes, claims and
disputes from subcontractors and suppliers, injuries and
deaths, contractor bankruptcy, and unforeseen conditions
are just a few of the hazards an institution may encounter.
Therefore, the business officer must ensure that appropriate organizational, personnel, and financial controls
are in place before construction begins.

Construction Administration
Construction administration ensures that a project will
be delivered in accordance with drawings and specifications, within budget, and on schedule. Although the
designer may have contractual responsibility in this area,
the college or university must be prepared to assign
a construction administrator to provide oversight and
serve as the institution’s authorized representative. In the
absence of internal expertise, the institution may contract
with an external firm to provide construction administration services, or an OR, for a project.
All parties must be clear about who has the authority to
control construction.
• The institution, which provides the site and bears the
cost, is the ultimate authority. The contract, however, can
empower the designer or construction manager to act as
the institution’s agent in matters related to construction.
• An authorized representative can observe the
contractor’s work, reject unacceptable materials,
and order the contractor to maintain the schedule. In
addition, the authorized representative can condemn
portions of the work that are poorly executed and
order the contractor to rebuild. This representative,
however, cannot interfere with how the contractor
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manages the job or deal directly with subcontractors
or workers under the contractor’s control.
If the institution gives the designer the authority to deal
directly with the contractor, the institution should never
bypass the designer. This is because an institution that
approves work, equipment, or materials that the designer
disapproves may have no legal recourse against the
designer or builder should problems develop during the
warranty period.
Of course, the institution should not ignore a project
under construction; it should appoint an experienced staff
member or consultant to stay informed of progress and
act as the institution’s representative. Some larger institutions employ their own inspectors and ask the designer
to perform construction observation.

Preconstruction Activities
The construction administrator typically convenes a
preconstruction conference to resolve any questions
from contractors, suppliers, subcontractors, and institutional representatives.
In addition to circulating the names, e-mails, and phone
numbers of all project contacts, the construction administrator explains procedures for payment, change orders,
safety issues, scheduling around special events, security,
access to the site, and parking.
The coordinating meeting ensures a consistent understanding of responsibilities for administration of the
project, lines of communication, timing of work, and other
central issues. The institution should use this opportunity
to clearly position the construction administrator as the
person who clears project correspondence, processes
requests for payment, authorizes change orders, accepts
work, and provides overall project coordination.
A written notice to proceed, sent by the institution
to the contractor, formally establishes the beginning
of construction. The institution sends the notice after
the contractor has submitted all required documents,
including the signed contract, insurance certificates,
performance bond, affirmative action plan, and list
of subcontractors. Work should not begin on the site
without bonding and insurance being in effect or before
the contractor has been authorized to proceed.
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Soon after the contract is executed, the contractor should
submit a detailed financial breakdown, a schedule of
payments, and a proposed construction schedule. The
financial breakdown may take the form of a bar chart or a
critical-path diagram and should include estimates of the
contractor’s monthly billings to the nearest thousand dollars.

Construction in Progress
One ongoing duty of the institutional representative is
informing all parties about the project’s status. The best
ways to do this, especially for complex projects, is by
holding weekly progress meetings and issuing regular
field reports.
Field reports provide information on the work completed,
the financial situation to date, any problems encountered,
cost revisions, and change orders. Depending on the level
of concern among students and staff, periodic updates
can also be issued to the campus and surrounding
communities. The campus representative, however,
should not just rely on the weekly report but also highlight
important changes, including any issues regarding costs or
schedules, with upper management leadership.
During construction, the institutional representative
should periodically observe the project. If any work is not
being accomplished according to the plans and specifications, the designer should have the contractor correct the
problem. A representative from the institution’s facilities
planning unit should also observe the work and report
problems directly to the designated chain of command
for resolution.
When construction is substantially complete, architects,
engineers, and institutional representatives jointly inspect
the project and generate a punch list of uncompleted
items. Generally, the punch list is shared with all interested parties so they know the job will be complete as
soon as the contractor finishes the remaining items satisfactorily. The time period between substantial completion
and final completion should be indicated in the actual
construction contract and agreed on by all parties; it
typically ranges from 15 to 30 days, with some exceptions
for longer lead items needing completion.
If the institution agrees the contractor has met all contract
stipulations, the institution can collect any remaining
releases of liens and accept the building. When disputes

about the work occur between the institution and
contractor, the authorized institutional representative
usually acts as mediator. Most construction contracts
include an arbitration clause.

Acceptance and Occupancy
Following completion of the punch list—and with
regulatory agencies in agreement—the project is
considered at “substantial completion.” Because
substantial completion can have different interpretations, it should be clearly defined in the construction
documents. In general, substantial completion is met
when the building or project has a permanent Certificate
of Occupancy or a temporary certificate allowing use.
A “final inspection” isn’t necessarily the final step. The
contractor still must prepare and collect all certificates
of inspection from public agencies and professional
testing laboratories and deliver them to the institutional
representative as closeout documents. The contractor
should also deliver all warranties to the institution. The
warranty period usually begins at substantial completion,
so it is vital for the institution to specify the start of each
warranty period in the contract documents.
The contract should require the contractor, as part of
the closeout documentation, to compile all information
in a manual. This includes all technical data and instructions necessary for the O&M of the building, such as
manufacturer’s literature, catalog cuts, and specifications
sheets for each piece of equipment. The designer should
approve the manual’s contents.
Some contracts also require the contractor to provide
a number of hours of training and/or video related to
operating certain equipment. Facilities staff should be
a part of this discussion during the contract phase to
ensure adequate training will be provided.
The institution also needs a final set of as-built drawings.
Because the construction process inevitably requires
changes from the original working drawings, those alterations must be incorporated into at least one set of reproducible drawings and electronic versions. The designer
usually has responsibility for providing such drawings; the
contract should include a stipulation to that effect. In fact,
the institution should withhold release of the contractor’s
final retainer until it has received an acceptable set of
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as-built drawings. The institution also needs lien waivers
for all contractors, subcontractors, and material suppliers,
as specified in the contract, before making final payment.
When it accepts the building, the institution must immediately add the new space to its schedule of insurance
for buildings and contents. In addition, the finance or
business office needs to obtain a complete description
of the intended use of the building on a room-by-room
basis, including square footage, for use in indirect cost
studies and to update the space inventory.
Most contracts require a warranty on the project and on
specified equipment, with the designer, contractor, and
institution agreeing on the time frame. If a one-year warranty
is in effect, taking a warranty tour of the project at the
10-month point allows for adequate time to repair or replace
any nonfunctioning items before the warranty ends.

Commissioning
Commissioning involves testing the building’s equipment
and systems—primarily electrical and mechanical—to
ensure they have been properly designed and installed,
and are performing according to expectations and needs.
This step has become increasingly important as building
systems have become more complex.
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The commissioning process can vary from project to
project and may play a role throughout the construction
process, from design to project acceptance. Contract
documents for the commissioning process can include
provisions in agreements with designers, construction
delivery sources, and the commissioning agent. Involving
the commissioning agent in the project early on might
eliminate issues later during design and construction.
Retaining a commissioning agent offers two principal
benefits: cost avoidance and compliance with specified
building systems performance. The cost of a commissioning agent will depend on the type of building and
the complexity of its systems. Testing and balancing may
be performed under separate contract to a specialized
firm to ensure that operating equipment fulfills contract
requirements.
If the construction contract includes testing, it is recommended the designer designate time for the tests. One
method of testing is to have the contractors’ skilled
personnel operate the building for five consecutive
eight-hour days. During this period the contractor demonstrates the operation of all equipment to the designer,
physical plant staff, and other interested persons and
completes all system performance tests. For staff’s future
reference, the contractor may be required as part of the
contract to film these demonstrations.
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Making Changes
A change order refers to a revision, addition, or deletion to a project made after the contract has been awarded
during the construction phase. The contract modification may lead to an adjustment in the construction cost and/
or schedule. The best way to control the number of changes is by engaging competent designers and conducting
rigorous reviews during the design development and construction document phases, using the original program as
the control document.
In addition, bidding documents should comprehensively cover the process for change orders and specify
the conditions for acceptance of changes, methods of determining costs, and necessary authorization(s). The
institution must expect change orders and never sign a contract that leaves this potentially expensive issue
unresolved. Because all change orders modify the original contract, they must be in writing and approved by
authorized personnel before the work begins.
A change order may become necessary for any of the following reasons:
• Errors or omissions in the contract documents
• Problems with delivery of materials as ordered or scheduled
• Field or site problems not anticipated during the planning or design process, such as unforeseen
ground conditions
• Connection and alignment problems with equipment, utilities, or other building components
• Building features not shown on record drawings that come to light during preparatory demolition
• Changes dictated by regulatory agencies (such as the fire marshal) during the final field review
• Changes requested by building users to satisfy new program requirements
• Changes requested by building users who were unable to accurately envision the space before it was built
The project budget should contain a contingency fund to cover change orders. Generally, allowances of 3 to 5
percent for new construction and 5 to 10 percent for major renovations are considered adequate as a construction
contingency. The contractor should also identify its own contingency.
When issued, change orders should ensure that the owner finds the quality of work and materials acceptable and
that time extensions do not later become contractor delay claims. Change orders stemming from unreasonable
design or construction errors should be funded by the design or construction team. Be cautious to protect contingency until the building is out of the ground and enclosed from the weather.
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OPERATIONS AND
MAINTENANCE (O&M)
The O&M unit—also called facilities management,
buildings and grounds, or physical plant—keeps the
institution’s physical environment in good order. This unit
often serves as the unintended “face” of the institution
because students, staff, and the public typically form
opinions based on overall appearance, cleanliness, and
upkeep.
The finance and business office needs to forge a strong
relationship with the O&M unit to ensure that the unit’s
functions—as well as the corresponding costs for
those functions—are analyzed and clearly delineated.
In addition, the finance and business office requires
frequent status reports—on cleanliness, safety, potential
deterioration, and so forth—to ensure the unit fully
supports institutional goals.
Whether handled in house, contracted out, or accomplished as a hybrid of the two, the O&M function is
responsible for:
• Protecting and extending the life of facilities
and improving their capability to perform at their
maximum potential
• Keeping buildings clean and in good working order,
in accordance with the level of cleanliness desired or
accepted by the institution
• Improving and maintaining the aesthetic qualities of
campus facilities
• Reducing operating costs through energy efficiency
• Minimizing operating interruptions and failures of
equipment and structures
• Reducing fire and other safety hazards
• Encouraging recycling and reducing waste
• Instituting a maintenance management system that
responds to the institution’s needs
• Operating the department and physical plant costeffectively, at an agreed-upon level of service, while
meeting or exceeding customer expectations
O&M typically includes four categories of activity: custodial
services, landscape and ground maintenance, building and
equipment maintenance, and major repairs and renova-
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tions. In addition, the department manages numerous
subcontractors, materials and logistics, minor construction,
projects, and energy.

Custodial Services
The custodial, or housekeeping, function of O&M encompasses routine duties that keep building interiors looking
presentable. Clearly written work assignments should
be based on tasks and the frequency at which they are
performed, with adjustments made for customer expectations or occupancy. For example, a building with heavy
classroom use might need toilets cleaned and equipped
more often than an administrative building having far
fewer occupants.
Custodial requirements will vary by building and depend
upon the types and use of space, the desired level of
cleaning, how actively the space is used, security considerations, class schedules, type of equipment used, the
cleaning method utilized, and bargaining unit provisions.
Each building should have its own cleaning priorities,
to ensure critical areas are cleaned regardless of staff
fluctuations or daily traffic. Seasonal considerations
come into play as well; in winter, for example, building
entrances are likely to become wet and slippery and may
require additional cleaning during the day.
Regularly offering training and safety sessions, in addition
to providing a manual, can improve the quality and
efficiency of custodial service. To reduce high labor costs
and promote the health and well-being of custodial staff as
well as institutional customers, supervisors should remain
alert to new cleaning methods, products, and equipment.
Supervisors might also consider decentralizing custodial
services into maintenance zones—assigning custodial
staff to clusters of buildings or designated areas.
With this approach, workers come to know “their
buildings” better. Employing building coordinators or
supervisors who have direct contact with building users
and can monitor maintenance needs encourages prompt
response. Another method some campuses have instituted is team cleaning, in which one team focuses on
vacuuming, another on cleaning bathrooms, and so forth,
with each team working through a set of buildings while
focused on its respective activity.
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In addition to regular cleaning assignments, custodians
typically look for deficiencies such as cracked windows,
leaking faucets, and defective locks. Because custodians know the facilities well, their supervisors should
be consulted about design and materials under consideration for new construction or alteration projects. Their
advice to facilities planners, designers, and engineers
can be valuable in averting “built-in” maintenance and
expenses. In addition, custodians’ “eyes on the plant”
might identify the need for more aggressive funding for
repairs or deferred maintenance items.
When buildings are not in use, such as between
semesters, some institutions assign the custodians to
other areas of O&M, such as interior freshening (more
through floor or wall cleaning) or landscape and grounds
maintenance. Exercising this option may depend on
bargaining agreements. Students may also be employed
to support the work of regular custodial staff. And some
operations—such as carpet cleaning or floor stripping
and refinishing—may call for the use of specialized crews.
An alternative to in-house custodial staff is complete or
partial contract services. Evaluating contract proposals
requires a detailed set of requirements so costs can
be compared to internal operations. A special form of
contract services, called contract management, occurs
when custodial staff remain on the institutional payroll
and the contract service company provides management
for a fee. If an institution uses contractors for all or a part
of custodial services, it should monitor their job performance as if the custodians were on staff.

Landscape and Grounds Maintenance
Attractive landscaping and grounds contribute to a
safe, pleasant, sustainable, and functional outdoor
environment. Typically, this unit is also responsible for
road and sidewalk maintenance, snow removal, tree
and shrub maintenance, athletic fields, and trash pickup.
The grounds staff may also provide the labor for moving
furniture, special events support, and heavy equipment
services.
Ideally, the institution will have a master plan for
landscaping that incorporates the overall campus
design philosophy and provides continuity between the
campus’s architecture and its open-space features. A

landscape architect should prepare the master plan, with
the participation of institutional facilities planning staff
and supervisors from grounds maintenance.
More than just a map of where to plant trees and shrubs,
the plan should create campus zones with defined
service levels and attributes for sustainability and
economics. It should define the relationship between
open spaces and such permanent features as buildings,
roads, walkways, site furniture, parking lots, lighting,
security communications, outdoor artwork, and playing
fields. Typically, the landscaping plan also includes the
location of subsurface utilities, considers the practical
aspects of maintaining landscape features, and reflects
the region’s natural requirements.
To conserve water as well as labor costs, the plan might
use xeriscaping to reduce or eliminate the need for
watering. Trees and shrubs can be located to serve as
wind and snow breaks or as solar shields from excessive
heat buildup on buildings. Areas of plentiful or intensive
rainfall might have plans featuring numerous culverts to
divert water from buildings, while regions with significant
snowfall would have plans designating places to store
plowed snow until it melts.
A comprehensive grounds plan accounts for acreage;
topography; tasks; frequencies; staffing; and environmental, regional, and customer expectations. A grounds
calendar enables the institution to schedule periodic
work such as aeration, watering, edging, mulching,
fertilization, pesticide applications, weed control, and
plantings to reflect the season or school colors.
Like custodial services, grounds maintenance is often
outsourced. Some institutions use contract services to
supervise groundskeepers or to provide all grounds
maintenance services directly. If grounds maintenance
supervisors are on staff, they should study and comment
on any capital project site plan and modifications before
adoption.
Whether in-house or outsourced, supervisors must be
familiar with restrictions on the use of toxic materials and
with environmental health regulations. Many campuses
make a point of using nontoxic, earth-friendly products.
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Orderly Work Orders
An O&M department that responds to service requests arbitrarily, with no regard for priorities or costs, is neither
effective nor efficient. Creating a system that allows students, faculty, and staff to report problems, deficiencies, or
even simple cleaning issues helps maintain the campus’s desired appearance and functionality while accounting
for the labor and corresponding costs. A computerized maintenance management system (CMMS), for example,
enables a department to handle the unrelenting stream of repairs and maintenance demands in an economical,
orderly fashion. Numerous CMMS systems are available; the system selected should be able to:
• Serve
an intake mechanism, receiving requests for services through telephone, written, or electronic
Work Order
Flowas
Chart
communications
[INSERT on Page 56. Source is APPA and we need to obtain permission to reproduce]
• Generate the work order form, record any approvals required, and notify the appropriate personnel who will
perform the work
Flowbased
of Work
Orders criteria
• Assign and schedule work
on priority

Flow of Work Orders

• Schedule and track preventive
and life-safety work orders

Requestor initiates
online work order

CMMS Service
Center

• Initiate the ordering of necessary
materials
Customer
notification
either way

• Provide cost accounting systems
based on hours worked, labor
rates, and material costs of
completed work orders

Approved / Denied

Supervisor
notification

Completion notice
sent to Supervisor
for QA

Copy or
transmission sent
back to Service
Center upon
completion

Permanent
Electronic
Archive
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Technician
copy or direct
to PDA

• Record data that track the work
performance and productivity of
employees and contractors

Completion
notice sent to
Requestor

• Generate reports of expenditures
against budgeted funds
• Coordinate work requests
with labor, materials, and work
assignments
• Monitor the progress of work
requests and performance so
requesting parties know when
their requests will be filled
• Generate management reports
for benchmarking against best
practices
• Ensure customer satisfaction
through a feedback loop
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Building and Equipment Maintenance
The maintenance of buildings and equipment encompasses a variety of incidental or minor repairs and replacements. Many software programs track maintenance
issues and enable users to report building problems.
Software can track the request, how it was categorized,
the estimated time to fix, and other cost or schedule items.
Typically, the regular O&M budget covers maintenance
work, which falls into four general categories:
Routine maintenance involves the repair or replacement
of obsolete, worn, broken, or nonfunctioning building
components or systems. These tasks can be gathered
into a regular checklist so they can be scheduled and
executed in a timely fashion. Some routine maintenance,
however, is not scheduled but occurs at the request of
or report from a building user. Such work, of a nonemergency nature, includes building repairs, painting, glazing,
grounds maintenance, light-bulb replacements, and the
fixing of leaky faucets.
Emergency maintenance refers to unscheduled work
that requires immediate action to restore services or solve
problems. Examples include loss of electrical power, water,
heating, or cooling; excessive accumulation of ice or snow;
and building failures that represent hazards to personnel
or equipment, such as a leaky roof. The institution should
document how to deal with significant events that disrupt
its operations and offer related training as well.
Service work is unplanned maintenance requiring low
levels of skill to correct. It includes the types of problems
reported by facilities users, such as replacing bulbs in
ceiling fixtures, adjusting doors, and fixing leaky faucets.
Preventive maintenance is the “ounce of prevention”
that avoids large problems later on. It refers to a
scheduled program of periodic inspection, adjustment,
lubrication, replacement of components, and performance testing and analysis. Every institution needs an
annual or biennial maintenance schedule for conducting
preventive maintenance on mechanical equipment,
motors, filter replacements, emergency generators, the
cooling tower, and digital detection equipment (such as
carbon or system failure alerts).
When the schedule involves the shutdown of heating,
air-conditioning, power, or water systems, maintenance

personnel must alert the facility’s users in advance. This
is especially important in facilities where research is
conducted or animals are housed.
Many institutions, especially those involved in research,
implement reliability-centered preventive maintenance practices for critical equipment and assets. This
approach, borrowed from the manufacturing world,
employs techniques such as oil and vibration analysis and
equipment history and criticality to determine preventive
maintenance needs. In contrast, the industry practice is to
simply adhere to manufacturers’ requirements.

Major Repairs and Renovations
Many older buildings contain inefficient, uneconomical, or
obsolete operating components. Inspections may reveal
the need to improve heating or air-conditioning systems,
lighting, electrical capacity, or structural supports. Based
on the results of the 20th Annual College Construction
Report (2015), higher education institutions undertake
HVAC and electrical work nearly half of the time when
they renovate a building; about 30 percent of renovations
address plumbing or flooring/carpeting. On occasion, an
entire space may require renovation for new uses.
A variety of terms describe such major maintenance
tasks: capital renewal, repairs and renovations, deep
retrofits for energy efficiency, repairs and replacements, alterations and improvements, and alterations
and renovations. Whatever the descriptive term, these
projects are generally not funded in the annual operating
budget cycle and are treated as capitalized expenditures.
The O&M, facilities planning, or design and construction
department usually supervises major repairs and renovations, depending upon staff capability, volume of activity,
and institutional tradition. When the work carries a high
price tag or is technically complex, the institution might
ask maintenance consultants or professional engineers to
review proposed changes and possibly analyze the cost
in relationship to the risk of failure or the cost to replace.
This knowledge will assist in prioritizing or combining the
maintenance item with other construction projects. The
institution should note that if a major repair is deferred
because of high costs, the long-term result could be a
bigger problem and even higher costs a few years later.
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Setting up Shop
If possible, a centralized area or building should
house the offices of the O&M director and staff, serve
as staff headquarters, and be the base for the department’s work control and call center. A stores-supply
operation and a salvage function may be nearby
because of the large volume of supplies used.
Depending on the size of the institution, the O&M
department may also need to house service vehicles
ranging from small electric carts to heavy-duty trucks.
Colleges and universities employing a “zone maintenance” program often distribute small service shops
throughout the campus while maintaining a central
location for administrative staff and specialized staff
and equipment. Preferably, the O&M department has
its own stores operation or the purchasing department’s stores are located near the O&M shops.
Each institution needs to determine the extent
to which it will equip its physical plant shop for
specialties as carpentry, electrical work, pipe and
plumbing, painting, sheet metal work, vehicle maintenance, digital controls, and locksmithing. Some
institutions find it economical to maintain internal
shops for elevator maintenance, air conditioning,
and refrigeration, while others use their shops to test
materials for fire resistance and durability.
Whatever the shop setup, adequate staff training
is critical. Training may require group or individual
sessions to maintain overall operations, as well as
verify regulations regarding health, welfare, and safety.

42

tions—the O&M department might employ temporary
help or have the projects performed under contract. If a
particular project requires skills or costly equipment not
available on campus, the institution should obtain the
services and equipment from outside sources, based on
competitive bidding that uses clear, precise specifications.
Regardless of who performs the work, responsibility for
the project still resides with the institution, which must
comply with construction specifications and appropriate
health and safety building code requirements. Major
projects, whether performed internally or with external
assistance, need an internal project supervisor to provide
accountability, coordination, and decision-making skills
that serve the institution’s best interests.
The physical plant accounts should list major repairs and
renovations separately; the special funding allocations
for these projects usually require a high level of authorization because of their financial impact on both initial and
long-term operational expenses. Each institution needs
to set the dollar threshold at which a project becomes
a major repair or a renovation, and it may capitalize a
portion of the cost as an addition to plant. Costs should
be capitalized if the improvements change the asset
value of the building, as indicated by an anticipated
increase in insurance.
A major renovation that alters the facility’s purpose or use
is identified separately as a “functional improvement,”
with the funding often provided in the budgets of departments or offices requesting the modification. As with
any major project, the institution’s facilities planners and
space managers should become involved early in the
renovation process.

Some larger institutions have found it cost-effective
to develop a construction branch within the O&M
department to perform major repairs and renovations.
The branch’s size and workload should be periodically
evaluated to determine whether outside contractors can
perform some of the tasks more efficiently. Even smaller
institutions, depending on volume, may find it more
economical to have licensed, specialized personnel on
staff than to hire contractors.

Major projects often require design and engineering
plans and specifications, accompanied by formal
estimates prepared by the facilities planning department
or outside consultants. Estimating procedures should
use costing standards developed in accordance with
the local market, and building standards should ensure
compliance with applicable federal, state, and local codes
related to structural and architectural integrity, life safety,
accessibility for the disabled, and energy conservation.

When extensive repair or renovation projects must be
completed quickly—for example, to correct code viola-

Without such standards, new buildings can quickly lose
their functional and aesthetic value. Major repair and
renovation plans need to consider standardized building
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and operating system components as well, such as keying
systems, doors, and inventoried replacement items.

O&M Administration
Whether an in-house or contracted employee, the director
of O&M needs excellent planning, financial, communication, customer service, and employee relations skills.
Technically, this key member of the facilities management
staff should have hands-on, functional knowledge and,
with the help of the O&M staff, be able to:
• Represent facilities management and the physical
plant needs to administration and the governing
board and assist these parties in making data-driven
decisions related to facilities
• Develop and justify operational and capital budgets
• Participate meaningfully in unit activities, such as
building condition inspections and facilities audits
• Contribute to the planning of projects for major
maintenance and repairs, capital renewal and
replacements, utilities, security and safety
measures, accessibility for the disabled, and energy
conservation
• Estimate the hours required for maintenance
standards, repetitive tasks, and work orders
• Document performance for departments that request
services
• Develop written guidelines and estimates to ensure
new facilities, additions, or renovations are energy
efficient and can be economically maintained
• Develop specifications for contracted services
• Understand and apply government regulations
and institutional policies, such as affirmative
action, occupational safety and health, accessibility for the disabled, wage and hour provisions,
collective bargaining, age discrimination, and equal
employment opportunities
• Deal effectively with customer satisfaction issues
• Work with human resources departments on wage
administration and labor union contract negotiations
The O&M function also has a public relations value: A
shabby campus will likely deter potential students and
faculty and diminish the institution’s appeal to returning

alumni. In addition, the levels of maintenance and custodial
service in buildings correlate with the level of respect
shown to facilities by members of the campus community.
One responsibility of the O&M director, therefore, is
communicating with business officers and other senior
administrators about the department’s needs, the impact
of budgets on services provided, and the actions taken to
improve the unit’s management of resources.
Given its range of responsibilities and labor-intensive
work, O&M is often one of the largest departments on
a campus and can account for 6 to 12 percent of the
institution’s general budget. The O&M budget should
provide for normal and recurring O&M of general institutional facilities. Funds for other purposes, such as major
nonrecurring maintenance or building alterations for a
particular department, should come from other sources—
such as the budget of the unit making the request, a
special O&M account provided for such projects, or other
appropriations.
To ensure key O&M personnel remain accessible after
normal work hours, it may be advantageous for the O&M
department to have a joint operation with the campus
security or law enforcement department. This can be as
simple as security dispatchers having access to on-call
phone numbers.

Budgeting and Cost Controls
The three largest categories of expenditure in O&M
budgets are typically labor, purchased goods and
services, and utilities. Historical data can help identify
patterns of expenditures, which will be affected by
wage rates in the area; the age, condition, and hours
of use of buildings; and standards of performance and
maintenance.
Preparation of the O&M annual operating plan and
budget follows the institution’s regular budgeting cycle
and method. Some states have developed specialized
formulas for allocating plant funds to public higher
education institutions; these are often based on such
data as enrollment, square feet, or credit hours.
Whatever the method used, the budget should include
income and all projected expenditures for personnel
and operations, checked against the upcoming budget
period’s known requirements. Supervisors with first-hand
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knowledge of their areas and buildings must participate
in budget preparation so they can identify any extraordinary expenditures that might be looming.
Some O&M expenditures—such as housekeeping staff,
preventive maintenance, and scheduled replacement—
can be budgeted fairly accurately. Nonrecurring repair
and replacement, such as roofing, can be requested in
the budget as an annual replacement allowance and then
expended as needed. Funds for emergency repair and
replacement are often external to the O&M budget and
must be transferred from other sources.
Cost accounting systems for O&M departments typically
capture information and detail not produced by a college
or university accounting system—such as maintenance
costs and reimbursable costs charged back to O&M
customers. Both the institutional and O&M systems
should use consistent categories and definitions. As a
cost control, for example, accounts in the cost accounting
system should match line items in the budget to facilitate
direct comparisons.
Comparing actual costs to the budget is a valuable
exercise for the O&M director. In addition to adherence to
the budget, performance measurements should include
nonfinancial standards to track actual performance, such
as levels of work backlog, variance of project labor costs
to estimates, and time for performing a task within established ranges. Performance standards can be based on
published standards or established internally.
Both the cost accounting system and the work order
system should be designed to capture and calculate
direct, indirect, vendor, and contractor costs, as well as
administrative and supervisory overhead. Each institution
must then determine whether, and to what extent, to
recover the costs of O&M operations from departments,
funded research, and auxiliaries. When allocated out,
costs for maintenance, utilities, and custodial and other
services should be based on gross costs.

Considerations for Other Campus Units
Other units often report up through the finance or
business office. These units each have specific duties to
ensure the campus remains a healthy, safe, and secure
environment; they must not only have adequate profes-
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sional training but also maintain strong connections and
communication links with facilities personnel.
Emergency Management—Effectively dealing with
natural or manmade issues—whether disasters stemming
from weather, community conditions, or criminal activities—requires planned and programmed preparedness.
Each institution needs to create policies aimed at both
preventing and dealing with the aftermath of potential
incidents. Often, cross-divisional teams develop policies
and action items for when an event occurs, such as
having text or audible warning systems in place and
designating campus personnel to serve as liaisons with
community or state leadership.
Efforts to prepare for and communicate potential threats
should take a factual approach and not create fear. The
campus community, for example, should know what to do
when it receives notification of dangerous weather conditions or of a potential terrorist threat.
In addition to reflecting thoughtful circulation patterns for
everyday users, building designs need to accommodate
an emergency mode by providing exiting options,
potential visual access, and areas of refuge. Common
areas, for example, should have multiple ways to exit,
with easily seen doors. Emergency vehicles should have
easy access to all campus structures.
Campus Security—As the institution plans, designs,
or renovates facilities, it should ensure the final result
optimizes security. Crime Prevention Through Environmental Design (CPTED) refers to analyses and strategies
implemented to modify assets or building conditions
to reduce potential crime. CPTED efforts can address
numerous design, planning, and operations components:
• Site planning: Identifying areas limiting vehicle
access and areas restricted for service access
allows for better perimeter control on a campus.
The thoughtful placement of barriers to segregate
visitors, ongoing users, service personnel, bike
riders, and pedestrians will restrict areas of potential
conflict. A site analysis should note primary,
secondary, and tertiary routes for concealment of
potential criminal activities and identify areas that
might require closed-circuit or manned observation.
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• Site lighting: It is critical to have zones that respect
the environment and do not overlight the area, yet
still allow for security. Increasingly, the use of motiondetection lighting that increases in lumens when
people are present is both an energy-saving device
as well as a security component.
• Parking: Controlled parking should be visually
accessible with signage, appropriate lighting, and an
overall design for safety.
• Bike circulation: Properly planned and designated
parking areas for bicycles will help reduce conflicts
with vehicles and pedestrians. Some institutions
have designated “walk only” paths to prevent
accidents involving bikers and pedestrians.
• Ground maintenance: Plantings and exterior
furnishings should not interfere with visual access to
an area.
• Site signage: A hierarchy of signs can inform users
about access routes, define campus boundaries, and
provide overall information.
• Sight lines: To allow for observation and deter
criminal activity, offices, classrooms, and loading

dock areas should have visual access to the outside,
via sidelights in doors or adjacent windows.
• Alarm systems: These should be strategically placed
for both visual and audio awareness. Increasingly,
text messaging to occupants is an efficient means of
announcing safety concerns.
• Specialized needs: Some buildings will require more
attention to enhanced security, such as those that
offer secure storage for critical files or money, house
mechanical or electrical systems, or support lab
requirements.
Campus security staffing can be internal, outsourced, or
a combination of the two. Unique factors of each institution’s location, activities, special events, and academic
and community programs all help determine the choice.
Auxiliary Services—These services typically include units
such as Transportation, Residential, Dining, and Athletics.
Even if these units don’t report with facilities and the
finance or business office, their facilities should be effectively planned, built, maintained, and operated safely and
sustainably, from both the financial and environmental
perspectives.
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ENERGY AND SUSTAINABILITY
Rising energy consumption, combined with increasing
energy costs, can put tremendous pressure on institutional budgets. Just consider: The American Society of
Heating, Refrigeration, and Air conditioning Engineers
estimates that a building’s energy usage can tick up
3 to 5 percent annually. Colleges and universities are
especially vulnerable where they have large dispersed
campuses and older buildings. Yet, all buildings, both old
and new, and all campuses, both urban and rural, offer
rich targets for energy conservation.
In fact, reducing energy usage was cited as the top goal
by respondents to the NACUBO 2013 Sustainability
Survey. To achieve that goal, the majority of them had
installed devices to reduce energy or water usage and
undertaken lighting retrofits. Survey respondents also
reported their institutions had taken actions such as
recommissioning or retrofitting campus buildings and
exploring the use of renewable energy.
Verifying that the campus equipment is running appropriately can lead to significant savings. One institution, for
example, saved $15,000 per year just by recalibrating its
toilet ventilation from 24/7/365 to operating only when
the campus was open.
Presidents of more than 680 colleges and universities
have signed a pledge to model ways to minimize global
warming emissions and to achieve climate neutrality,
underscoring higher education’s commitment to environmental leadership. As a further indication of the broadbased support energy and conservation issues attract,
student organizations at some institutions have voted
to increase student fees to make their campuses more
eco-friendly. Much of the burden for achieving these
environmental objectives will require the active participation of facilities departments.

Energy Planning and Strategies
To frame the institutional response to energy concerns,
the facility manager should work with the business
officer and other leaders to address these fundamental
questions:
• What are current energy usage levels and projected
costs? Developing best-case and worst-case

46

scenarios—based on current usage of various fuels,
contract expiration dates, and alternative models of
future prices—can greatly assist with planning.
• What alternative energy sources can we incorporate
into our campus master plan? The ever-changing
economics of the energy market emphasize the
need to revisit assumptions about how to construct
or renovate buildings.
• What benefits could accrue by working with regional
plants to develop alternative sources of energy?
• What environmental regulations are federal, state,
and local officials considering, and how will they
affect our campus?
• What compliance issues may affect decisions we
make about our facilities?
• Can we take advantage of any tax credits, rebates,
or other financial incentives for alternative energy
sources?
• What expertise do we have on campus—such as in
a school of engineering or environmental studies
program—that might help us with these issues?
The facilities department alone can’t answer these
questions. By thinking strategically and empirically about
energy consumption and opportunities, however, institutional leaders can make better decisions about buildings
and projects.
Within the facilities department itself, a number of
programs and activities can help staff to understand how
utilities are being charged and to contain energy costs.
For some institutions, the charge is based on the highest
demand and actual usage; to save money, the institution would want to lower its high demand. Utilities and
independent energy companies typically offer a demand
response program, through which they model the institution’s energy use and determine what discretionary loads
might be shifted to off-peak hours when energy costs
are lower. Some utility companies even pay the user to
participate in the program.
Energy system optimization is an operational review of
energy-consuming systems, including HVAC, electrical,
plumbing, lighting, and fire protection. The results of
the optimization study can provide input into preventive
maintenance schedules, in addition to potentially yielding

College and University Business Administration
Facilities Management

energy savings of 8 to 12 percent. To be most effective,
energy-system optimization should be a continuous
process. Institutions can contract with a consult to do
the optimization or review their data internally to assess
what building or infrastructure areas could be altered to
improve overall operations.
An energy audit assesses a building’s energy costs
and efficiency by analyzing energy bills and conducting
a brief on-site survey. This can be done internally,
depending on the campus personnel’s level of training,
but is more likely done by a consultant or with assistance
from the utility provider.
The audits can occur at varying levels of intensity and detail:
• A Level I energy analysis identifies low-cost or
no-cost measures to implement. It also provides a
listing of potential capital improvements and an initial
judgment of potential costs and savings.
• A Level II analysis focuses on potential capitalintensive projects and involves more data collection
and a more rigorous engineering analysis. It provides
detailed project cost and savings calculations with a
high level of confidence sufficient for major capital
investment decisions.
• A report for a Level III analysis includes text,
schematics, and equipment lists that thoroughly
describe all proposed changes to physical
equipment. The budget for the proposed changes
should include the design cost of that engineering,
any temporary systems that need to be put in place,
and any scheduling issues that could affect costs.
Cost estimates should show contingencies and
may include contractor quotations for key project
elements. The report should also contain a financial
evaluation of the estimated capital investment and
projected savings.
Often, energy modeling is done to ensure a proposed
energy improvement or a building remodeling will yield
the expected benefits. This virtual, or computerized,
simulation of a building, system, or complex focuses
on the energy consumption, utility bills, and life-cycle
costs of energy-related items (including air conditioning,
lighting, and hot-water heating). It can suggest means to
save, such as choosing different materials, products, or
systems, or orienting the building differently.

Increasingly, institutions are taking advantage of performance contracting, where the cost savings from the
reduced energy consumption is used to repay the cost
of installing the original energy-conservation measure.
Some campuses use third-party financing to fund this,
while others self-fund using a “green revolving fund.”
Financing will depend on reviewing the contract to verify
savings are likely and having an independent, third-party
engineer confirm the savings.

Purchasing Utilities
Options for purchasing energy changed dramatically with
utility deregulation. If they desire, institutions can bypass
local energy companies and directly purchase electricity
and natural gas from suppliers in states that permit this.
When purchasing electricity, it is more economical to
have one meter for the entire institution so charges are
based on total demand—the maximum kilowatts used
during a specific period. Peak demand or time of day
also factors into rates, so demand should be managed
whenever possible.
In conventional power generation, most of the energy
generated is wasted through heat loss. Some institutions have cogeneration facilities, which reduce this
waste by using the heat to warm or cool buildings. When
the cogeneration facility is located near the campus,
additional savings can be achieved through a reduction
in the loss of electricity and heat during distribution.
Facilities managers are also responsible for water and
sewage distribution. The water supply must be checked
frequently for purity and to ensure the water’s chemical
characteristics will not adversely affect the institution’s
plumbing system, laboratory equipment, boilers, or
cooling towers through corrosion or mineral deposits.
Water supply and distribution planning and evaluation
should include the possibility of using low-flow valves
and address fire protection needs.
Treatment of sewage or wastewater is usually purchased
from a municipal plant. If the institution handles sewage
treatment, it must observe federal standards for the
addition of chemicals. It is desirable to frequently review
water usage and implement conservation programs.
Water and sewage treatment charges should be
separate, with the latter based only on outflow. For
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example, separate water meters should be installed for
lawn watering.

Conservation and
Sustainability Practices

For all utilities—power, water, and sewage—the facilities departments needs to keep records showing the
locations of all distribution systems, including shutoff
valves and switches. These records should be shared
with all institutional leaders as they pursue an understanding of the campus’s physical needs.

Conserving energy, protecting the environment,
and encouraging sustainability aren’t restricted to
newly constructed “green buildings.” In fact, energy
management should infuse the full array of facilities
activities: new construction, renovations, retrofitting, daily
O&M procedures, and even working with occupants to
improve their behaviors and use of the buildings.

NACUBO, in conjunction with APPA, has created the Key
Facilities Metrics Report, an annual survey that measures
BTU, electrical, water, waste, and carbon. Business
and finance officers can refer to these metrics when
conducting evaluations and doing overall planning.

Take something as small as eliminating trays from
dining facilities; this reduces not only the number of
items to be washed but also the amount of food that
students consume. Replacing old showerheads with
low-flow models not only reduces water consumption

Green Approaches to Building
Several ratings programs have been developed to encourage the construction and operation of buildings that
are both better for the environment and healthier for the people who live or work in them. Some institutions have
used these ratings as a basis for creating their own guidelines to ensure quality construction and energy-efficient
operations.
The U.S. Green Building Council (USGBC) sponsors the Leadership in Energy and Environmental Design (LEED)
program, which awards various levels of certification for implementing sustainable practices related to construction
and O&M. Between 2005 and 2015, more than 3,100 higher education buildings earned LEED certification.
LEED for Schools, designed for use within higher education, is a self-reported program that awards certification
points in these areas:
• Sustainable sites (brownfield redevelopment, storm-water design, light-pollution reduction)
• Water efficiency (water-efficient landscaping, water-use reduction, wastewater technologies)
• Energy and atmosphere (commissioning of building systems, energy performance, green power)
• Materials and resources (reuse of materials, recycled content, rapidly renewable materials, certified wood)
• Indoor environmental quality (control of tobacco smoke, acoustical performance, increased ventilation,
daylight and views, mold prevention)
• Innovation and design (low-impact cleaning and maintenance, use of the facility as a teaching tool)
In the United States, the Green Building Initiative offers the Green Globes assessment and certification program for
both new construction (including significant renovations) and existing buildings. Based on standards developed through
the American National Standards Institute (ANSI), the Green Globes certification requires submission of construction
drawings, specifications, energy modeling, life-cycle analysis, and other “green” plans for the building (including
storm-water management, landscaping, and commissioning), which must be verified by a trained third party.
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but also means less water to heat. Other small steps,
such as turning off unused electronics or using the stairs
instead of the elevator, can make a significant collective
difference in consumption patterns.
Experience on numerous campuses has shown that a
comprehensive energy-awareness campaign can result in
a 2 to 5 percent savings in the total energy consumption,
with little to no implementation costs. A campus-oriented
awareness campaign can take many forms but could
include:
• Informative communications, such as e-mail
newsletters and Web pages that offer energy-saving
tips and information
• Eye-catching posters promoting energy-saving activities—such as the impact of turning off lights
and computers each night—placed in lobbies and
common areas
• Stickers and tent cards branded with the energy
program’s name that remind users of energy-saving
actions—for example, stickers on light switches
that can remind tenants to turn off the lights, and
cleaning staff who can leave reminder cards in
offices when task lighting or computers were left on
• Internal distribution of Internet and trade magazine
articles on actions for energy savings; press releases
and award applications, such as Energy Star, that
provide positive public relations as well
• Intra-campus competitions—among buildings,
departments, or residence halls—that generate
enthusiasm for achieving the greatest reduction in
energy consumption
• Hiring internal staff or external consultants to
promote and support behavior changes for greater
campus efficiency
• Educating building occupants on how the building
systems work and how their behavior impacts those
systems
Steps toward conservation and sustainability often
involve recalibrating system sensors and controls,
aligning equipment operating schedules with building
use, and increasing HVAC maintenance to optimize
operation. Some steps are larger, others quite a bit

smaller, yet even a partial list of sustainability opportunities shows how much one campus can do.
The vast majority (88 percent) of respondents to the
NACUBO Sustainability Survey (2013) rely on the
operating budget to fund sustainability efforts on campus.
Coming in a distant second as a funding source is a
combination of grants, rebates, or savings applied from
other sustainability projects.
Facilities managers typically think about energy
management modifications in terms of three categories,
based on the reduction of consumption and payback.
Quick-fix modifications achieve rapid and significant
energy savings at negligible cost or at a cost that can
produce a return on investment in one year or less.
Retrofit modifications are energy-consumption reduction
measures that require modest capital investment but can
yield an additional 10 to 15 percent in energy savings,
with payback in a period of one to seven years.
Systems—Convert modifications require substantial
capital investment to convert or replace existing systems,
generally involving major changes in systems design.
Payback periods often range from seven to 10 years. For
institutions that have not already done so, the first step
should be an energy audit that provides a fact-based
assessment of energy use, enables the prioritization of
actions, and offers a baseline for measuring progress.
The audit also provides an effective means of communicating with the campus community about the urgency of
the issue and the steps being taken.
The most useful audits get down to the level of individual
buildings, which can be time-consuming and expensive—
especially if conducted by external consultants. In
addition, achieving energy efficiency carries associated
costs, so the institution must verify through a life-cycle
analysis that savings will actually occur.
When doing the cost-benefit analysis, it is important to
include other benefits of being green, such as improved
internal air quality, thermal comfort, fewer building-related
illnesses, and improved productivity. Additional benefits
may be harder to calculate, such as the perception that
being eco-friendly helps with fund-raising efforts.
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Exhibit 11
Energy

Environment

Materials

Transportation

Alternative energy
sources: solar, wind,
geothermal, and
biomass

Water-efficient fixtures Carbon dioxide
in restrooms and
monitors to introduce
residence halls
fresh air in crowded
public spaces

Recycled materials
incorporated into new
construction

Fuel-efficient or alternative-fuel vehicles

Energy-conserving
control systems in
buildings

Drought-resistant
plants in landscaping
(xeriscaping)

Moisture sensors
to detect possible
flooding (basements
and data centers)

Campus-wide
recycling programs

Improved bicycle
paths, bike security,
and shuttle services

Sub-metering of
buildings and labs,
with regular review of
the data

Cisterns to capture
rainwater for reuse

Monitors that detect
and correct air flow in
fume hoods

Green cleaning
supplies that emit little
or no volatile organic
compounds

Local partnerships
to provide public
transportation

LED lighting

Eliminating trays from
dining facilities

Controls for outdoor
fountains that factor
in wind speed and
direction

Car sharing

Programmed lights
that turn off when the
building is not in use
or motion-detection
lighting

Greywater systems

Heat-recovery
systems, especially for
labs
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REAL ESTATE OWNERSHIP
AND FINANCE
Colleges and universities hold titles to large amounts of
developed and undeveloped land. States set aside the
land assets of most public institutions, most famously
in the 1862 Morrill Act that established the land-grant
college. A number of independent colleges obtained
their land assets from charitable bequests and religious
institutions. And many institutions, seeing an opportunity
or seeking to fulfill a need, bought land.
As higher education institutions became more businessoriented and entrepreneurial, they came to view land
assets as an element of long-term financial strategy.
For example, appreciated land assets may represent
a substantial portion of balance sheet assets for some
institutions. Because decisions about real estate can be
long term—and, at times, permanent—proper stewardship
of land assets requires balancing potential financial gain
with protection of the institution.
Institutions contemplating real estate ventures must have
access to expertise in real estate law, development, and
finance. The many factors to consider include the:
• Project’s nature and complexity
• Institution’s financial resources, including revenue
streams and debt capacity
• Potential impact of the financing obligation, direct or
indirect, on the balance sheet and credit ratings
• Level of management and real estate expertise
present at the institution
• Institution’s tolerance for risk
• Availability of appropriate private and/or public
sector partners
Above all, the institution needs a strategic sense of what
it seeks to accomplish through the real estate enterprise.

Varieties of Commercial Enterprises
Colleges and universities historically focused their
capital facilities development on projects related to
their academic mission and exemption from taxes. As
the higher education mission expanded and institutions
sought additional sources of revenue, commercial real

estate development projects grew in popularity. Other
projects, such as technology parks, are hybrids—they
have both institutional and commercial purposes.
Often, a real estate development entity in the private
sector is involved, making the project a “joint venture”
or “public-private partnership.” In these cases, sources
of financing may be typical for commercial real estate,
rather than those associated with collegiate facilities
financing. Examples of entrepreneurial ventures include:
Faculty and staff housing—In areas where the cost of
residential housing is disproportionately higher than
faculty income, institutions have teamed with the private
sector to build for-sale or rental housing for faculty,
key administrators, staff, or graduate students. For-sale
faculty housing developments typically require the faculty
member/purchaser to resell the home to the institution at
a preestablished price upon departure from employment.
In other instances, the institution and a state housing
development agency partner to build affordable rental

Bank on It
Some institutions, or consortia of institutions, use
land banking as a long-term strategy for land
acquisition and development. Land banking,
which is mostly done in urban areas, involves
acquiring parcels of property over time—
typically, in the neighborhoods surrounding the
institution—until the institution has a significant
level of ownership.
Land banking can be employed to ensure land
availability for future needs, spawn commercial
or residential development, or prevent harmfully
incompatible development by others. When
undertaking land banking, however, institutions
should avoid discouraging high-quality private
investment in the designated neighborhood.
When possible, institutions should publish their
development plan and emphasize how it ties in
with publicly available sustainability plans—such
as those related to climate action, transportation,
or landscape management—to minimize the
effect of growth on the surrounding community.
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units. Some colleges and universities have leased land to
developers who, in turn, developed rental units for faculty
and staff housing.
Additionally, some institutions have financed loans for
faculty, underwritten the cost of mortgages, or otherwise
provided incentives to reside within a certain distance of
campus boundaries. The close proximity fosters better
community relations and staff connections to campus
activities. Such subsidies, loan programs, or other initiatives typically have conditions that vary from one region
to another—for example, rent or mortgage payments
must be via direct withdrawal from salary checks or
removal (eviction) must occur within 90 days after the
person is no longer employed at the institution.
Student housing—Changing student preferences
and living styles have induced a number of institutions to engage private developers to build residential,
apartment-style student housing. These projects most
often are located off campus on adjacent properties,
although some institutions permit private development
for housing purposes on their campus property.
Developers find such projects appealing because the
captive market offers the promise of full occupancy. In
addition, the construction of standard apartment units
provides flexibility; if student demand declines, the
developer can rent the units to other users. The drawback
is the revenues that the institution might otherwise
capture go instead to the developer. Depending on
market conditions, however, an institution positioned to
provide a low-risk, high-occupancy residential market to a
private developer is likely able to negotiate an agreement
by which it maintains some control, possibly an equity
position, and a stream of rental income.
Hotels and conference centers—With an eye toward
expanding into executive and professional continuing
education, some institutions have built a state-of-theart facility as a natural extension of their mission. A
number of graduate business schools, for example, have
developed upscale executive education centers, often
with a hotel attached.
In many cases, the center is developed on land the
institution leases to a developer, who contracts with a
company in the hospitality industry for management
services. The college or university may be a major but
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not exclusive user of the facility, and the financing often
is secured on the project revenues with a form of use
contract from the institution. Whatever the financing risks,
the greater danger is that building a conference center
does not guarantee high usage; for this type of facility, a
detailed academic business plan must back up the real
estate plan.
Research parks and incubators—Both public and
independent universities have developed universityrelated research parks and technology incubators.
Incubators refer to facilities—sometimes, but not always,
in a research park—where start-up or young companies
can lease low-cost space, benefit from shared overhead,
and enjoy business and technology development support
services.
These commercial ventures are intended to attract
corporate research and development tenants with reasons
to locate near a university. Like conference centers, they
are often based on optimistic assumptions about the
institution’s academic strengths, especially in the sciences
and technology. The success of a research park depends
greatly on the extent to which businesses find the institution’s policies and administrative processes welcoming.
Retirement communities—As the U.S. population
ages, some institutions see an opportunity to provide
attractive housing for older people, ranging from recent
empty-nesters to the elderly who require medical and
living-support facilities. College and university campuses
appeal to this population by offering a peaceful
environment; the presence of young people; opportunities for academic enrichment; recreational facilities;
and potential linkages with clinical programs in medicine,
nursing, gerontology, and other disciplines.
Other potentially profitable projects undertaken by
colleges and universities include recreational and fitness
centers open to public users, golf or tennis facilities,
museums, and theater and arts centers. Some institutions have taken advantage of their land assets in prime
locations to develop commercial buildings for a variety of
private, not-for-profit, and governmental tenants. In both
urban and suburban locations, institutions have leased
land for construction of retail shopping centers, in some
cases, purely to generate income.
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Taxation and Tax Status
Real estate projects with mixed or pure commercial
uses are subject to property taxes, which must be
factored in when developing estimates of operating
costs. More important, projects not considered
“exempt” for the purposes of the college or university
are subject to taxes on income.
Therefore, when a college or university develops a
real estate project directly, it may have to determine
the implications for payment of unrelated business
income taxes (UBIT) on the revenues generated.
At the extreme, if a tax-exempt entity engages in
substantial unrelated business activity, it may become
vulnerable to a review of its tax-exempt status by the
Internal Revenue Service (IRS). Creating a separate
corporate entity for real estate development may be
advisable: As a taxpaying private entity, it is clearly
segregated from the institution’s tax-exempt activities
and status.

Community Partnerships and Relations
In some communities, the local college or university has
the largest land holdings, is the predominant employer,
and has significant economic impact on that community.
Cognizant of their community leadership role, institutions often undertake projects aimed at improving the
areas neighboring the campus. By working with local
governments and economic development agencies,
they seek to have a beneficial impact on the surrounding
community.
Of course, what the institution views as improvement
may be perceived by the community as meddling or
unwelcome gentrification. Off-campus residence halls
are an especially sore point for some neighborhoods
because of O&M issues, such as noise, numerous
cars, and unkempt conditions. Additionally, institutional
development of retail and commercial projects might
be viewed as competing unfairly with local businesses.
Sometimes, colleges and universities aren’t regarded as
golden resources but rather as non-tax-paying drains on
the local economy.

To counter such perceptions, college and university
leaders must remain sensitive to the needs of their
neighbors and build meaningful community involvement
and support. Community acceptance must go well beyond
the formal regulatory matters of zoning and environmental
approvals that developers typically must obtain. All plans
for business-oriented real estate development in which
the college or university will be a partner require careful
consideration of their impact on small businesses and the
consequences for community relations.
Some independent institutions, for example, pay fees “in
lieu of taxes” to city governments as a means of compensating for the vast acreage of land that is permanently off
the city’s property tax rolls. To demonstrate their value,
some institutions also conduct economic impact studies
that quantify their benefit to the municipality.

Developing a Viable Plan
All institutions, regardless of their level of experience,
should make real estate investments within the context of
an institutional plan—and only after conducting a structured, rigorous analysis.
Planning for land acquisition and development begins with
the institution’s comprehensive, long-range, and strategic
vision of its future. In other words: How does this real
estate initiative serve the institution’s interests? Sound
reasons for expansion and development may abound: new
residence halls, a science center, expectations of institutional growth, aesthetics, and others. Some deals are more
opportunistic than others, but the institution should be
clear about what it expects from the investment.
With finite financial and human resources, the institution
also needs to ensure a particular real estate investment
takes priority over other pressing demands. Unless
the college or university already has the organizational
capacity to handle the investment, the cost analysis must
include possible additional staffing, consultants, and
senior-level attention. As assets are acquired, the task
of developing a comprehensive and strategic land-use
plan becomes more complex. The plan should include
existing properties, as well as available land parcels and
their potential uses, and identify phases of development
(including approximate timing).
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With real estate, risk is inevitable. Colleges and universities tend to be risk-averse, so any consideration of
real estate development should factor in the institution’s
tolerance for risk.
After a specific project has been identified, a business
plan should be developed to address relevant factors
and project characteristics, such as:
• Location
• Transportation
• Parking
• Amenities
• Nature and quantity of competing projects
• Size and nature of the potential market, particularly
for commercial or hybrid projects
• Potential partnership opportunities
• Preferred development strategies
• Preliminary concepts for financing
The feasibility of commercial projects should be financially modeled using data generated from market feasibility analyses, preliminary construction cost estimates,
financing assumptions, and operating cost estimates.
Key variables for cash and profitability include projections of the rate of absorption, the annual rate at which
leasable space is likely to be leased, and the achievable
rental rates.
Pro forma financial statements that demonstrate project
feasibility should be prepared for several years because,
typically, a project has less cash flow in its early years.
These financial statements should enable sensitivity
analysis to test the effects of changes in core assumptions on the results. Assumptions must be reasonable,
because the greatest source of risk is optimistic
assumptions.
Generally, a project is considered financially feasible if
it is expected to generate enough revenues to cover
debt service, operating costs (including a factor for
vacancies and reserves), and a particular profit margin
over debt service (as determined by the institution), over
a reasonable period of time. The business plan for the
venture must be updated periodically to reflect current
business conditions and expectations.
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Real Estate Partnerships
Real estate ownership comes in various forms. Colleges
and universities may be general partners in development,
or they may invest in real estate assets as limited partners.
Some institutions create real estate corporations or limited
liability corporations (LLCs) for their development activities.
For institutions that prefer a lease arrangement—either as
landlord (lessor) or tenant (lessee)—the lease should detail
the conditions under which the tenant may occupy and
use the property. Basic terms of leases include the term
of occupancy, restrictions on use, assignment of responsibilities between the owner and tenant (for example, which
party pays for insurance, maintenance, and taxes), and the
payments. If the tenant pays for insurance, maintenance,
and taxes, the lease is referred to as a triple-net lease.
In a general partnership, each partner has a voice in
decisions and can bind the others to a commitment. In
addition, each partner is individually liable for the debt
or other liabilities of the entire partnership. A principal
advantage is that the partnership files a tax return but
pays no taxes; instead, partners report their share of the
partnership financial results on individual tax returns.
The limited partnership raises more capital by extending
ownership to investors with no professional expertise
in real estate. In a limited partnership, the general
partners have overall responsibility for controls and
liabilities. Limited partners have little or no participation
in decisions; in return, their liability is limited to the
amount of their initial capital contribution. For the limited
partner in a large partnership, the investment more
closely resembles holding a security than it does owning
physical property.
Corporate ownership occurs when real estate is owned by
a corporation whose charter includes real estate ownership,
development, or management as a permitted activity. Real
estate corporations are subject to varying state rules and
taxes. Advantages include the extension of ownership
to many investors, transferable shares of ownership, and
liability limited to the assets of the corporation.
Disadvantages of corporate ownership include the
inability to pass losses from real estate through to
shareholders. In addition, both the corporation and
the individual shareholder are taxed on profits (double
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taxation). The Subchapter S corporation affords the
corporate advantage of limitations on liability along with
some tax advantages of a partnership, such as the elimination of double taxation.
LLCs provide both the advantages of protection from
liability and favorable tax treatment; they are taxed like
partnerships. In general, however, tax law regarding
treatment of active versus passive loss and income is an
important consideration for both tax-exempt and for-profit
entities. Regulations on the creation and operation of
LLCs vary from state to state.

Development Strategies and Roles
The institution needs to determine the role it wants to
play in the real estate venture. The nature of the project
will strongly influence the most appropriate development
strategy and institutional role. Business officers must
examine institutional policies and preferences with
respect to overall investment strategies, endowment
growth, and risk position when making a recommendation. Typically, one of three scenarios applies:
Institution as developer—The institution may wish to own,
manage, and control a project to achieve certain programmatic or rate-of-return objectives. For tax purposes, it
is often better for the institution to act as the developer
through a separate real estate development corporation.
In fact, many public institutions have “related corporations”
or “real estate foundations” through which they acquire,
own, develop, and manage various properties.
In addition to requiring experience in planning,
construction, and property management, an institution
serving as a developer needs considerable expertise in
zoning, environmental approvals, commercial financing,
real estate marketing, sales, leasing, and other aspects of
commercial development.
Master development (ground-lease agreements)—An
institution may convey the control of property, by means
of a long-term ground lease, to a private developer. In
turn, the private developer builds and owns the leasehold
improvements; undertakes all marketing, leasing, and
management activities; and receives the entire return
on the development. The college or university receives
ground-lease rental payments, which may or may not be
tied to revenues generated by the project.

Like stocks and bonds, this investment is passive,
requires little to no management, and has a fixed-base
return (the rental payment) and the potential to share in
profits (the payment tied to revenues). It carries the risk
that the project will fail and the developer might default
on ground rent payments. Another risk relates to image, if
the failed development is tied to the institution’s name.
With master development, ownership of all the leasehold
improvements typically reverts to the institution at the
end of the lease term. A ground-lease arrangement can
be particularly useful for the development of research
facilities, rental housing, and conference centers. A
number of urban universities, for example, own central
city property that has been developed via ground lease
and provides income for years. Hotel developments and
retail shopping centers typically follow this model.
For public institutions, public-private partnerships have
become increasingly popular for projects that carry
their own revenue stream—such as residential housing,
research spaces, dining services, and recreational facilities—and for the financing, construction, and operations
of renewable energy. Both parties must agree on the initial
construction, operations, and short- and long-term goals.
In general, an institution should assess the potential value
a private developer brings to a project before deciding to
engage one. If working with a private developer seems
the best option, the institution must carefully consider
the terms of the long-term agreement and specify each
party’s expectations about rates of return, time horizons,
design and aesthetic conditions, and future directions.
Joint venture—In this case, the college or university
participates in development with private-sector and/
or public entities through a corporate or partnership
structure. With variations, this alternative usually includes
an equity position and an active role for the institution
in financing, design and construction specifications, and
marketing activities. The developer typically engages in
development planning, some of the financing, marketing,
and project management.
While all joint-venture partners share the objective of
success, their interests and time horizons may vary.
Numerous opportunities for conflict exist in a complex joint
venture, so a carefully structured contract is essential.
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Managing Real Estate Risk

Real Estate Finance

Engaging a private development partner under a master
development agreement or in a joint venture will not
insulate an institution from financial risk—in fact, it may
encourage risk.

A distinctive feature of real estate investments is the
accepted practice of borrowing a significant portion of
the total value of the property. Particularly in commercial
real estate, it is common for a purchaser to provide 20
to 30 percent equity and borrow the balance of the
property’s cost of acquisition and/or construction.

While a private developer might readily abandon a failing
project, a college or university is highly unlikely to do so,
especially if the facility is tied to its core mission—such
as a research park—or if failure to lease causes actual or
potential default on debt service. In those situations, the
university will feel compelled to step in to support the
project. Similarly, a developer investing in student or faculty
housing will likely want the institution to guarantee some
levels of demand and occupancy—another source of risk.
Institutions with small finance staffs and limited development experience should be wary of working with a
developer. To protect their interests, business officers
might consider engaging a consultant to represent the
institution in development planning and management.
By whatever means, the institution needs to have the
appropriate skills for negotiating project terms in its own
interests. Regardless of how good the “deal” looks and
what promises are made, a developer will pursue only
projects with the potential to generate high rates of shortterm returns and for which project risk can be successfully shifted to others.
If an institution pursues development by a strategy
other than passive ground-lease transactions, it must
examine governance and corporate structures for tax
implications. In the case of public institutions, their public
agency status virtually dictates the need for a separate
but related real estate entity. Depending on the circumstances of the transaction, the entity may be a not-forprofit corporation or foundation that can purchase land or
receive land as gifts on behalf of the public institution.
A number of public universities have created entities
devoted to real estate purposes. Others maintain their
real estate activities in entities that have other roles, such
as fund-raising and endowment management. If an active
development role is envisioned, a for-profit land development entity may be required.
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For university-related real estate development projects,
potential financing sources include:
• Equity of a private partner investor or developer
• Internal investment equity funds of the institution,
such as from excess cash flow or gifts
• Short-term or construction financing from banks
• Mortgage or permanent financing from banks,
insurance companies, pension funds, or commercial
mortgage-backed securities
• Tax-exempt bonds
• Taxable bonds
• Federal, state, and local government grants or loans
(especially for projects having scientific or economic
development impact)
Debt structures can range from full “general obligation”
recourse debt to “no recourse” debt. Many intermediate forms of obligation (and risk levels) are used in
the private sector and, with care, can apply in public
and private higher education. Real estate projects may
involve a mixed or leveraged financing strategy, using
funding from multiple sources for a single project. For
example, a university research park that houses both
university research facilities and private companies could
be financed with a mix of tax-exempt university debt and
taxable commercial debt.
Typically, debt for such facilities would be secured by
the rents of the facilities; in some cases, universities
also have pledged other revenue streams, such as their
indirect cost recovery from research or gift income.
Projects with economic development purposes might be
financed with a mix of federal government grants, state
grants or favored loans, state tax credits, and private
equity or philanthropy. Some of these projects may, in
addition, have public operating subsidies.
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Generally, the alternatives available to finance a
particular land transaction or development project are a
function of the:
• Relative appetite of lenders for adding real estate
loans to their portfolios
• Current types of loan products available from lenders
and through intermediaries
• Nature of and user demand for the project to be
financed
• Income the project is likely to generate
• Borrower’s legal status and credit quality
• Prevailing credit market conditions
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COMMERCIAL LEASING
Many institutions enter into lease or rental agreements for real property. While at times a college or
university may lease its own space to another entity, it
will more commonly fill a need for more space by leasing
commercial property from others. In either case, the
business office needs to have a clear set of policies to
protect the institution’s interests.
Many institutions have found that, after considering taxes
and profits, a for-profit developer can rarely provide costeffective space. Leasing, therefore, should be viewed as
a bridge, rather than a long-term strategy.

Types of Leases
When a potential landlord quotes a cost of $85 a square
foot, what does that include and what are the real
costs? The answer depends on the type of lease being
presented.
In a gross lease, the tenant pays a fixed-base rent. The
landlord absorbs all of the costs associated with running
the property—taxes, insurance, trash collection, repairs
and maintenance, snow removal, parking facilities, and
janitorial services. A gross lease works to the advantage of
the tenant when costs escalate, which is why these leases
are relatively rare or offered only on a short-term basis.
The landlord may insert a cost-escalation clause into the
lease agreement (often called a full-service lease), so it’s
critical to understand the terms and rates involved.
In a net lease, the tenant pays the rent plus a portion of
the other expenses. For example, the landlord and tenant
might establish a split of maintenance and utility expenses,
while the tenant agrees to pay taxes and insurance.
With a triple-net lease, the tenant pays the base rent
plus all fees, taxes, insurance, and operating expenses
associated with the space. This imposes on the tenant all
of the obligations of ownership with none of the benefits.
A triple-net lease is most commonly used for stand-alone
facilities with one tenant. When tenants pay maintenance
or utilities costs, they should determine whether they are
free to select their own service provider or must use the
one selected by the landlord and verify that the building
is operating efficiently.
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When a facility has multiple tenants, the landlord may
also impose a prorated common area maintenance (CAM)
charge to cover the expenses shared by all tenants, such
as parking lot lighting or elevator maintenance. While
triple-net leases offer the advantage of a lower-base rent,
they are risky (especially in older buildings) because the
tenants have no control over the O&M costs of which
they must pay a share.
A land lease (also called a ground lease), is one in which
the tenant leases and builds on a property. Typically,
all improvements on the property, including buildings
erected by the tenant, revert to the landowner at the end
of the lease period. The length of a land lease—which
generally ranges from 20 to 99 years—is negotiable,
depending on the type of capital improvement, life
expectancy of the asset, and when the campus believes
it needs the land back for a core purpose.

Lease Considerations
Colleges and universities can be targets for unscrupulous
landlords who seek to maximize their profits. A broad
range of issues that can trip up any agreement, but the
following questions cover the most common hazards:
• What type of lease is being proposed? As noted
above, the type of lease has major implications for
paying taxes, insurance, maintenance, and other
expenses.
• What is the leasing term? The leasing horizon should
be five to 10 years, with a renewal clause—five years
if no capital improvements are needed and 10 years
if build-outs and investments are necessary. Ratings
agencies may interpret a 20-year lease as debt,
which could affect the institution’s debt capacity.
• What is the lease commencement date? Tardy
construction or a previous tenant’s refusal to vacate
may delay the move-in date. The start of rent
payments and rate-escalation anniversaries should
be calibrated to actual occupancy dates.
• Can the property be sublet if the space is no longer
needed? Even if allowed, subleasing may carry
onerous terms and conditions.
• If additional space is needed and becomes available
in the building, does the college or university have
right of first refusal to that space? On what terms?
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• What is the rent escalation clause? As with credit
card loans, a low beginning rate may lead to major
jumps when the initial period ends.
• Is there an option to renew the lease? If so, what
terms are associated with a renewal? Tenants must
be careful that a renewal does not come with a major
increase in rent or new, unfavorable conditions.
• Does the building conform to all zoning and code
regulations? Who is responsible for paying for any
corrections? Potential tenants should be able to
conduct their own inspections of the property.
• Who is liable for what kinds of damage and injuries?
The business officer should make sure the institution
is not indemnifying the landlord for injuries that may
occur because of the landlord’s negligence.
• Are there restrictions on use? If the facility is to be
used as lab space, for example, the institution must
determine whether the landlord forbids the use of
hazardous chemicals.
• Is the building suitable for the intended uses? Leased
facilities used as labs may have special power, ventilation, or other requirements. Tenants not only need
to ensure the space’s suitability but also have a clear
understanding with the landlord about who pays for
needed adjustments and renovations.
• Does the landlord insist on right of entry? It is usually
reasonable for the landlord to want to inspect the
property periodically. This may be problematic,
however, if the facility is used for government or
restricted-access research.
• What are the arrangements for building out the
space? Few leased spaces come exactly as needed.
The landlord and tenant need to have a contract
detailing the changes to be made, who makes them,
who pays for them, and what time frame applies.
• Are improvements allowed to the property? All parties
must agree on what changes can be made and what
happens at the end of the lease. For example, does a
termination clause obligate the tenant to restore the
facility to its previous or good condition? If so, care
must be taken to ensure that normal wear and tear is
considered as “good condition.”

• What are the hours of building operation? A building
only open during business hours is not useful for an
academic facility, in which faculty and researchers
may work at any time.
• Are there adequate amenities, such as parking and
food services?
Business officers with little experience in commercial
leasing may choose to seek professional assistance to
represent the institution’s interests. Still, the business
officer remains accountable for the quality of the deal.

The Leasing Process
All institutions need an established process by which
academic or administrative units can submit their
requests for space. Recipients of the request should
include an executive in the unit’s reporting line (such
as the dean, provost, or vice president), the institution’s space planning and utilization office (to ensure
no available space exists on campus), and the chief
business officer (to review the lease’s terms and conditions). Other offices to consult, as appropriate, include
risk management, environmental health and safety, and
budget and planning.
The policy should dictate that requests for leased space
must be submitted with plenty of time for review and
include the following:
• A description of the property to be leased
• A justification of the need for the space
• A description of the space, including the structure,
floor plan, and adequacy of the building infrastructure (for example, power supplies and air
handling)
• Any required modifications of the space and their
estimated costs
• Estimated cost of the lease and the funding sources
for the lease payments
• The proposed lease agreement (typically a standard
lease form provided by the landlord)
Some institutions’ policies require any lease exceeding
a set annual payment, or exceeding a set sum over the
course of the lease, to be approved by the facilities
committee of the governing board. A report of all leases
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held by the institution should be compiled and reviewed
annually by the finance or facilities leadership to verify
all leases are relevant and in the interest of the campus
strategic plan.
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RESOURCES
Articles and Publications

Sightlines, State of Facilities in Higher Education2015 Benchmarks, Best Practices & Trends, Guilford,
Connecticut.

Abramson, Paul, “Renewed Confidence, Continued
Growth: 20th Annual College Construction Report,”
College Planning & Management, February 2015, 1105
Media, Inc., Chatsworth, California.

Taylor, William R., “Green Funds, Creative Spirit Generate
Energy Paybacks,” Vantage Point, Business Officer
Magazine, January 2015, National Association of College
and University Business Officers, Washington, D.C.

American Institute of Architects and AIA California
Council, Integrated Project Delivery: A Guide, 2007.

Associations and Organizations

APPA: Leadership in Educational Facilities, Buildings…The
Gifts That Keep on Taking, Alexandria, Virginia, 2007.
Grans Korsh, Sally, “Spatial Concepts,” Business Officer
Magazine, October 2013, National Association of College
and University Business Officers, Washington, D.C.
Hignite, Karla, “Going for Zero,” Business Officer
Magazine, June 2014, National Association of College
and University Business Officers, Washington, D.C.
Hignite, Karla, “On the Waterfront,” Business Officer
Magazine, June 2013, National Association of College
and University Business Officers, Washington, D.C.
Hignite, Karla, “Pay it Onward,” Business Officer
Magazine, May 2015, National Association of College and
University Business Officers, Washington, D.C.
Motley, Apryl, “The Download on Upkeep,” Business
Officer Magazine, December 2015, National Association
of College and University Business Officers, Washington,
D.C.
Noel-Levitz, 2014 National Student Satisfaction and
Priorities Report, Coralville, Iowa.

Alliance to Save Energy
1850 M Street, NW, Suite 610
Washington, DC 20036
202.857.0666
www.ase.org
This organization promotes the development and implementation of energy-efficient products, technologies, and
services to save money, support a cleaner environment,
and reduce dependence on imported oil. Its PowerSave
Campus program is a student-led initiative to educate
campus communities about energy efficiency.
APPA: Leadership in Educational Facilities
1643 Prince Street
Alexandria, VA 22314
703.684.1446
www.appa.org
More than 10,000 educational facilities professionals
belong to this association, which offers a credentialing
program, educational and training opportunities, and a
knowledge bank containing research and best practices.
APPA partners with NACUBO to produce the Key Facilities Metrics Report.

Regents of the University of California, University of
California Facilities Manual, Rev. 2015.
Riley, John, “Staff-Focused Sustainability Studies,”
Vantage Point, Business Officer Magazine, March 2014,
National Association of College and University Business
Officers, Washington, D.C.
Sabo, Sandra R., “Sustainability in Practice,” Business
Officer Magazine, October 2013, National Association of
College and University Business Officers, Washington, D.C.
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Association for the Advancement of Sustainability in
Higher Education (AASHE)

Council of Education Facility Planners International
(CEFPI)

P.O. Box 824583
Philadelphia, PA 19182–4583
888.347.9997
www.aashe.org

11445 East Via Linda, Suite 2–440
Scottsdale, AZ 85259
480.391.0840
www.cefpi.org

Founded in 2005, AASHE helps coordinate and
strengthen campus sustainability efforts. Each year, it
sponsors an awards program that recognizes excellence in sustainability initiatives and leadership within
higher education. AASHE also operates the Sustainability
Tracking Assessment & Rating System (STARS) program,
which evaluates all aspects of sustainability on a campus.

CEFPI, which dates to 1921, represents the professionals who use, plan, design, construct, maintain, equip,
and operate educational facilities. It holds continuing
education and professional development activities,
sponsors an international awards program, and offers the
Certified Educational Facility Planner designation.

Association of University Real Estate Officials (AUREO)

University of Oregon
emc.uoregon.edu/content/disaster-resilient-universities
dru@lists.uoregon.edu

www.aureo.org
This association, established in 1983, advances the
common interests of colleges and universities related
to real estate investment, development, management,
leasing, and disposition. It sponsors an annual conference
and promotes candid interaction among members.
Campus Environmental Resource Center
1110 Vermont Avenue, NW
Washington, DC 20005
202.861.2571
www.campuserc.org
The Campus Environmental Resource Center provides
individuals and educational institutions with the
knowledge and tools to maintain environmental
regulatory compliance, improve management, and
operate sustainably.
Campus Safety, Health, and Environmental
Management Association (CSHEMA)
One City Centre, Suite 204
120 W. Seventh Street
Bloomington, IN 47404
812.245.8084
www.cshema.org
The professional organization for campus safety specialists,
CSHEMA publishes a monthly e-newsletter, holds an annual
conference, and serves as a source for best practices
related to ensuring a safe campus environment.
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Disaster Resilient Universities (DRU)

Membership in DRU is available only to emergency
management professionals employed by colleges and
universities. The site offers a place to share information,
technical resources (such as templates), After Action reports,
lessons learned, and best practices, as well as discuss
emerging issues related to emergency management.
Green Building Initiative
5410 SW Macadam Avenue, Suite 150
Portland, OR 97239
503.274.0448
www.thegbi.org
This nonprofit organization aims to accelerate the
building of more efficient, healthier, and environmentally sustainable buildings. It sponsors Green Globes, an
online building rating and certification tool.
Higher Education Associations Sustainability
Consortium (HEASC)
888.347.9997
http://heasc.aashe.org/
HEASC, a network of 13 associations, promotes sustainability efforts in higher education through professional
development, information sharing, and joint projects
with other organizations. Members include NACUBO,
CSHEMA, AASHE, the American Association of
Community Colleges, and the American Association of
State Colleges and Universities.
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International Association of Campus Law Enforcement
Administrators (IACLEA)
342 North Main Street
West Hartford, CT 06117–2507
860.586.7517, ext. 558
http://iaclea.org

Second Nature
18 Tremont Street, Suite 930
Boston, MA 02108
617.722.0036
www.secondnature.org

Since 1958, IACLEA has provided opportunities for
members to connect and discuss job challenges and
share best practices. It serves as a clearinghouse for
information and issues that impact campus public-safety
personnel across the country.

This organization’s mission is to create a healthy,
sustainable society by transforming higher education.
In addition to publishing a monthly newsletter about
sustainability initiatives, it provides implementation
guidelines to campuses that have signed on to its Climate
Leadership Commitments.

International Facility Management Association (IFMA)

Society for College and University Planning (SCUP)

800 Gessner Road, Suite 900
Houston, TX 77024
713.623.4362
www.ifma.org

1330 Eisenhower Place
Ann Arbor, MI 48108
734.669.3270
www.scup.org

Founded in 1980, IFMA has approximately 24,000
members in more than 100 countries. In addition to
conducting research and providing a wide range
of educational courses, it offers three credentialing
programs for facility management professionals.

Established in 1965, SCUP represents higher education
leaders who are responsible for the integration of
planning on their campuses. The association, which has
made a commitment to supporting sustainability in higher
education, holds regional and national conferences
and often partners with other organizations to conduct
research and publish books.

National Association of State Facilities Administrators
(NASFA)
P.O. Box 11910
Lexington, KY 40578
859.244.8181
www.nasfa.net
Through its publications and conferences, NASFA
distributes technical information and promotes efficient
methods of managing, planning, and operating state
facilities.
Professional Grounds Management Society (PGMS)
720 Light Street
Baltimore, MD 21230
www.pgms.org

U.S. Green Building Council (USGBC)
2101 L Street, NW, Suite 500
Washington, DC 20037
800.795.1747
202.742.3792
www.usgbc.org
The council includes more than 12,000 member organizations representing builders, environmentalists, corporations, nonprofits, and legislators. It administers the
Leadership in Energy and Environmental Design (LEED)
program, sponsors an annual conference on green
building, and offers several LEED-related credentials.

PGMS publishes a newsletter and several manuals
related to grounds maintenance and management, in
addition to sponsoring an annual conference and the
Certified Grounds Manager program.
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