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A Balanced Real Estate and Human Resource

Model for Assessing the Financial Implications of
Large Scale Real Estate Decisions

Franklin Becker and Arthur Pearce1

Abstract

As large organizations grow and evolve over time, they face the challenge of

accommodating change in a manner that contains costs while strengthening the

firm’s competitive position in the marketplace. Invariably, not only initial capital

and long term operating costs, but the effect of the real estate decision on the

firm’s ability to attract and retain staff, and their ability to work productively, must

be considered.  Compounding an already complex decision is that the factors

influencing such decisions are often highly uncertain, and that there is limited data

on the impact of such decisions on human resource factors.  Yet such decisions

must be and are made.  This article describes the Cornell Balanced Real Estate

Assessment model (COBRA©), a prototype tool which address these issues.

Keywords

Risk Assessment, Real Estate Decisions, Real Estate Portfolio,

 Corporate Campuses, Financial Modeling, Exit Strategies

Whether assessing company-specific assumptions about projected growth and

headcount and the nature of organizational relationships, or macro assumptions

that derive from the projected state of the particular industry and economy

generally, uncertainty is encountered at every step in the decision making

process.   Companies can grow; they can also decline. Changes in leadership

shape the organizational culture in new ways, generating different operating

philosophies and management styles.  Irregularities in the market force shifts in

business priorities and values.   In 2000, for example, Cisco was determined to

build an enormous new corporate campus in San Jose, California.  That decision,

two years later, made no sense, and was abandoned.

1 Franklin Becker, Ph.D., is
Professor and Chair of the
Department of Design and
Environmental Analysis in the
College of Human Ecology at
Cornell University, and Director of
the International Workplace
Studies Program (IWSP).  Arthur
Pearce, MRP, is a financial
analyst and Senior Research
Fellow in the International
Workplace Studies Program at
Cornell University.
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CRE Decision Making: Approaches and Challenges

The second major challenge to such large-scale real estate decisions is that the

largest potential consequence lies not in the property value but in the effect on

the ability to attract and retain the desired workforce, and for these employees

to work productively.  Unfortunately, no clear data exists concerning the impact

of  most kinds of real estate decisions on employee attraction and retention, or

work effectiveness and productivity.  Research exists on the value of collocated

and distributed dedicated work teams (Balanger, 1990; Caldwell and Koch,

2000), but there is little empirical research on the value of a campus or

collocation of business units from either a real estate or human resources

perspective.

That is not to say there are a shortage of views and opinions.  A recent article

captures many of the accepted beliefs about the value of a campus (Hampton,

2002).  Writing that a campus makes sense under any economic

circumstances, Hampton cites benefits ranging from branding and flexibility to

attraction and retention and lowered capital and real estate costs.  Yet

companies like IBM, which once subscribed to the value of a campus and

owning their own buildings (except for leased manufacturing space), now

believe they can operate with maximum flexibility and effectiveness by leasing

many buildings in settings other than a corporate campus.  Other firms, like Sun

Microsystems and Toyota Motor Sales, continue to believe in the value of a

corporate campus, but are rethinking aspects of design and operations in

recognition of three powerful factors:

• How volatile and unpredictable business is or may become.

• The proliferation of teams that span countries and continents.

• New information technologies that make possible mobile and distributed

work patterns.

So while at one end of the spectrum there are real estate professionals arguing

that a highly centralized campus always makes sense, at the other end of the

spectrum are those who believe that a combination of increasingly high fixed

real estate costs, emerging lifestyles, and new technologies are creating “matrix

living”, which integrates work and non-work spheres allowing relatively

seamless movement between different environmental spheres (Harrison, 2002).

From this perspective, distributed work patterns make great sense and are the

wave of the future.
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Clearly, the value of a corporate campus, and what size and form it should take, is

not self-evident.  This is not to say a campus has no value.  The point is simply

that many of the assumptions guiding this kind of major real estate decision are

untested.  And to the extent factors influencing such decisions are formally

modeled, the models rarely incorporate measures of uncertainty or key human

resource factors that ultimately have the greatest impact on the organization’s

ability to prosper over time.

A recent special issue on Information Technology of the Journal of Corporate Real

Estate, for example, is devoted to “New Tools and Strategies for CRE.”   Shriefer

and Ganesh (2002) capture much of the frustration and inefficiencies in current

CRE practice when they write that among other factors, “inadequate information

tools, often consisting of cobbled-together standard packaged software with

homegrown or custom applications, each with limited functionality” account for

internal operating inefficiencies that make the CRE function “slow, reactive and

bureaucratic” (pp.227-228).  While many of the issues identified in our IWSP

research  surface in this special journal issue, from the need to forecast

headcount to the impact of human resource factors and productivity, no tools that

actually integrate real estate and human resource factors are presented.

FMIS (facility management information systems) can be quite sophisticated, but

focus more on the day-to-day operations of the workplace (Dennis, 2002).  The

more recent ones, incorporating CAFM  and often linked to CAD, help manage

space requirements and changes and support asset tracking and reporting.

CMMS (computer maintenance management systems) automate many

maintenance functions and help regulate energy usage.   Schriefer and Ganesh

(2002) identify many other CRE Tools, including ones for portfolio management

(e.g., database applications that capture and report real estate, employee and

financial information); demand analysis tools (e.g., software that matches

headcount projections with portfolio capacity, workspace demand forecasting);

transaction management tools (e.g., automatically generated RFPs, web-based

access to property information to evaluate real estate options); lease and contract

management tools (e.g., information databases with critical dates, lease clauses,

payments, occupier information); and project management tools (e.g., real-time

web-based access to CRE construction documents, construction progress, and

collaboration tools).

 CRE Decision Making:  Approaches and Challenges
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The Current Study

As the above list suggests, the integration and sophistication of planning and

forecasting tools is extensive and improving rapidly.  Shriefer and Ganesh (2002)

describe, for example, a merger planning tool that was used to create a real

estate strategic plan that achieved the targeted cost-saving goals for a merger.

The tool integrated portfolio data and market information such as occupancy

costs, workspace capacity, and cost information, as well as market-specific

information on absorption and vacancy rates and opportunity costs.  Clearly, a

tool that can do this makes a significant contribution compared to the piecemeal

“data silos” that often exist in departmental corners invisible and often

inaccessible to each other. Yet even this kind of sophisticated CRE tool neglects

the human resource consequences when forecasting  costs.

Human resource impacts can be highly significant, and if incorporated into a

single model might lead to very different recommendations than those based only

on the direct real estate costs.  If, for example, a recommended building

consolidation (helping achieve the desired real estate cost savings)  results in

even a few percent higher turnover rate, let alone affecting productivity negatively,

the straightforward real estate savings are likely to vanish.  Such human resource

implications are often talked about, but rarely considered in financial models.

Firms that are considering building new facilities, and that are also active in the

merger market, could benefit from modeling the probability of a new acquisition

within the planning horizon. Based on experience, what is the likelihood that such

an acquisition will create surplus capacity?  Such an analysis could help clarify the

relative costs and benefits of leasing additional space for the short term versus

building what may turn out to be expensive excess capacity."  Such human

resource and uncertainty factors are fundamental considerations; yet most current

facilities models do not incorporate them.

Given the enormous financial and organizational impact of large scale real estate

decisions, particularly in the face of both uncertainty and limited evidence about

their impact on human resource factors, the Cornell University International

Workplace Studies Program (IWSP) has been conducting research on the value

of different types of corporate campuses and collocation over the past year.1

Survey and interview data has been collected around three critical benefits often

attributed to a corporate campus:

• more interaction within and across business units

• reduced capital and operating costs and increased organizational flexibility

• stronger sense of identity and community among employees.



12

The Current Study

In addition, a wide range of issues have been explored in a series of in-depth

interviews with real estate and facility management leaders, dining and fitness

service providers, and on and off campus recruiters.  In these interviews we

explored how costs are calculated and modeled, the nature and value of campus

amenities like cafeterias and fitness centers, and issues related to corporate

branding and employee attraction and retention.

The IWSP research has helped shape the development of the Cornell Balanced

Real Estate Assessment model (COBRA©).  COBRA© is a prototype model that

demonstrates how a single integrated tool  can  simultaneously consider both

conventional real estate factors (e.g., construction, operating and finance costs)

and key human resource factors (e.g., employee turnover and work

effectiveness), and how these might vary in an uncertain business environment.

This article describes the kinds of factors the model considers and shows how

explicit recognition of such factors can provide valuable insights into the

consequences of decisions.  Our intent is to use this prototype model to stimulate

discussion about the nature and value of such models generally.1

Current Real Estate Modeling Approaches

IWSP interviews with senior real estate managers at several Fortune 500 firms, as

well as with real estate consultants from national real estate consulting firms,

revealed a common picture of real estate decision making and modeling of large-

scale real estate decisions.   The typical financial analysis used in evaluating

corporate real estate alternatives, including large scale corporate campuses, was

a discounted cash flow model that calculates a life cycle present value for the

proposed project given assumptions about capital and operating costs and

terminal residual value. While there was a great deal of variation in the level of

detail and modeling techniques, these models typically focused only on tangible

real estate costs and ignored most, if not all, other organizational costs and

benefits.

Yet human resource considerations were identified in nearly all interviews with

corporate facility managers and consultants as an important consideration, if not a

major driver, in the decision making process.  The most common human resource

factors considered were regional wage scales and the availability of a desired

labor force.  At Sun Microsystems, for example, a primary reason for selecting

Broomfield, Colorado, located between Denver and Boulder, for one of its

campuses was the availability of an appropriate labor pool and the lower wage

scales compared to Silicon Valley in California.
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The Current Study

Modeling Core Costs and HR Impacts in the Same Analysis

Using COBRA, human resource (“HR”) and conventional cost information

(“Core Costs”) can be considered in the same analysis. For example, use of

the HR information in COBRA makes it possible to address this question:

“We need to expand our facilities but we are tightly constrained at our current

headquarters campus. To add 1,000,000 sq.ft. for a new division of 3,600 and

growing to 4500  employees will cost us $330 million in initial capital costs,

including the high cost of underground parking and acquiring an expensive

adjacent site. As an alternative, we can build a somewhat simpler facility on

less expensive land with surface parking for $200 million 4  miles away from

the headquarters.  Is the high cost of co-location justified?” By loading salary,

turnover, and productivity data into the model, the relationship between

capital costs and HR benefits can be assessed.  In this example, the co-

located employees would need to be about 5% more productive to

compensate for  the high cost of the co-located facility.

Discounted Cash Flows

Core

Expenses
Productivity

Change

HR

Impact
Project

Net Cost

Non-Adjacent Site $242 M - - $242 M

Adjacent Site $340 M - - $340 M

Adjacent Site with

Assumed High

Productivity

$340 M 5% ($98M) $242 M

 In the COBRA model, Core Expenses include the discounted present value

of site acquisition and construction, ongoing operating and maintenance

costs, and residual value. HR Impact reflects the discounted present value of

an assumed change in productivity and/or turnover rates. In this particular

case, it required a 5% improvement in productivity at the office building on the

adjacent site to make it comparable in NPV to the non-adjacent site.
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The Current Study

With this information in hand, the decision maker is then confronted with

weighing the likelihood of such an outcome. The IWSP research assessing the

relationship between distance and interaction frequency on a campus suggests

that such a significant improvement in productivity (5%) is unlikely to occur

unless the  employees are co-located on the same floor, an impossibility given

the size of the employee population needing to be accommodated.

Modeling HR Implications in Real Estate Projects:  TURNOVER

Turnover represents a major cost for virtually every corporation. In call centers,

where turnover often ranges from 15-30% or higher, a higher level of amenities

is often justified on the basis that it would reduce turnover.   What, however, is

this relationship?  In the absence of hard data on turnover collected in

companies that have distinctly different facilities and amenities, one can either

just argue for the value of some increased expenditure, or one can make

explicit underlying assumptions and test their impact.  Can planners and

management agree, for example, that it is reasonable to assume a very modest

one percent point reduction in turnover with a new building and upgraded

amenities?  If so, what would be the financial impact of that one percentage

point reduction in turnover? Stated differently, how much extra might it be

justified to spend on a facility or amenity plan that management agreed might,

conservatively, result in a one percentage point decline in turnover?

Using the model and a set of explicit assumptions about salary costs, turnover

costs, etc. (which can be changed to test for sensitivity and reasonableness and

to reflect the consensus thinking in a particular organization) the relationships

between facility/amenity costs and turnover costs can be made explicit.  . The

bottom line is that reducing turnover from 12% to 11% for an employee

population of 3,600 and growing at 2% per year, with an annual average salary

& benefits of $75,000 and a turnover cost equal to 50% of salary & benefits,

results in a turnover cost savings (NPV) of $13 million over the analysis period

of 20 years.   That savings can be used to justify substantial capital investment

in better amenities.  This example models only a series of relatively simple

assumptions yet provides the basis for a more focused and structured debate

than often occurs in making these kinds of organizational decisions.  
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Modeling HR Implications in Real Estate Projects:  DENSITY

One of the easiest ways to save on facility expenses is to increase density by

increasing the number of people on a floor or in a building.  But what are the

productivity/turnover consequences?  Will higher density save costs but

undermine the ability of staff to work productively?  These relationships can be

probed using the model.

For example, if the density per floor were increased by reducing the number of

square feet per person from 220s.f. to 175 s.f. per person ( and as a result the

total  project was shrunk by 20%) , what would this mean in terms of the overall

financial impact, when the impact on productivity and turnover as well as direct

real costs are considered? The model shows that by increasing density the

NPV of the core expenses for building and operating the project would drop

(because less space is needed)  from $298m to $266m, a saving of $32m.  This

$32m is, however, the same present value generated by a 1% point increase in

turnover and a 1% decline in productivity. In other words, the cost savings from

densification would be negated by a fairly modest 1% change in productivity

and turnover. COBRRA© allows organizational leaders to very quickly model

and test these kinds of assumptions.  While no precise information may exist

about the impact of densification on productivity, there is a strong likelihood that

the range of such an impact can be agreed upon.  Thus, while some might think

the impact larger, all might agree that it would be at least 1%.  That figure, the

model quickly shows, eliminates the presumed value of densification.  The key

to such analyses is debating and then agreeing on your company’s

assumptions.

Most firms considering a campus do so because they have experienced

significant, and sometimes explosive, growth over a period of years.  Under

these conditions, finding any space, let alone the right kind of space at a

desired rate, can be difficult.  Often, the solution is stitching together a series of

“quick fix” solutions that result in a patchwork of leased buildings spread out

over a several mile area (e.g., Sun Microsystems, Apple Computers and Cisco

in the Silicon Valley).  The alternative, a purpose-built collocated campus

strategy, often looks attractive under such circumstances.

The Current Study
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Thinking about an exit strategy associated with a business downturn at the time

the firm desperately seeks more space to accommodate rapid growth can seem

a waste of time and energy.  Yet, as firms quickly discover when a downturn

hits, an exit strategy becomes of huge importance.  Union Carbide, in Danbury,

Connecticut, occupying a 1.3 million s.f. building designed for them without any

apparent consideration of how the space could be sublet or sold in parcels if a

significant amount of space was not longer necessary, illustrated the problem

perfectly.   The Bhopal Carbide plant fire in India in the mid-80s, which resulted

in a tremendous loss of life, generated over the long run significant changes in

every aspect of the company, including a different organizational structure and

downsizing.  As a result, for years large portions of the building were literally

“mothballed,” like decommissioned Navy ships, because no tenant could be

found for them.  The single building, unable to be divided and sold as individual

parcels or even easily sublet, simply languished at considerable cost to the

company.  While, thankfully, industrial explosions are rare, shifts in the

economy or in particular market sectors, and their impact on headcount, are

not.

Exit strategy and costs, ignored by some companies during boom periods, have

in the current economic downturn once again become an important

consideration. Interviews confirmed that almost all companies were seeking

space that could be readily subdivided  (e.g., by paying attention to how

lobbies, entrances, parking, heating and cooling plant, and commons areas are

designed and operated) and/or marketed and sold to a wide range of tenants if

necessary (e.g., by establishing each building on the campus as a separate

legal parcel).  While exit costs were identified as something to minimize, no

examples were found of companies that included these possible costs, and the

probability of their occurring, in their financial modeling.  No firm, for example,

developed a cost model that simultaneously considered not only initial capital

costs, but the ease  (e.g., vacancy rate) with which buildings might be sublet or

sold depending on their design, their own ability to attract and retain staff, or

their influence on work effectiveness

The Current Study
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The Current Study

Uncertainty

As the discussion about exit strategy suggests, uncertainty permeates the real

estate decision making process.  Companies consider (or at least talk about)

such factors, but few companies attempt to model uncertainty despite the fact

that virtually every assumption in any financial model is uncertain.  In other

disciplines, such as financial engineering (e.g., for options pricing), energy

exploration (e.g., assessing the risk in searching for and drilling oil wells), and

environmental risk management (e.g., assessing the likelihood that a

prospective site has a toxic environmental load, and the probable cost of

remediation) decisions are informed with financial models using stochastic

techniques that capture the probability of specified outcomes. Few such models

are used in the real estate world.  Given the level of uncertainty and potential

size of the financial impact, leading candidates for such real estate modeling

include inflation rates, staff growth rates, and exit costs.  Current practice at

some companies includes a best case, most likely, and worst case analysis, but

with this type of analysis it is difficult to get a good “feel” for how the different

uncertainty factors interact.  When comparing alternative facility proposals, a

more structured analysis is needed in order to better understand the variation in

projected outcomes  (the “risks”).
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The COBRA
©
 Assessment Model

The Cornell Balanced Real Estate Assessment

Model (COBRA) ©

The Cornell Balanced Real Estate Assessment model (COBRA©) has been

developed to explore how such a tool could lead to a better understanding of

the true costs and benefits of large scale real estate decisions.  Much of the

model is built upon previously developed financial models by the authors that

permit a ready comparison of the discounted present value of alternative facility

strategies4.

At the core of the model are detailed assumptions regarding:

® Construction, operating, and lease costs

® Square footage and density standards

® Moving, FF&E, IT, and relocation expenses (lump sum and per employee)

® Discount rates, inflation rates, and borrowing costs

® Staff count and projected staff growth by “workgroup”

® Government incentives (tax exempt bonds, tax abatement, payroll credits)

In order to explicitly and consistently capture some other key costs and

benefits, the COBRA model addresses exit costs, human resources factors,

and uncertainty.

Exit Costs

Exit costs are modeled by assuming different levels of a major staff downsizing

in a future period, and then examining the impact on discounted cash flows.5

With a simulated staff cutback the model recalculates space requirements and

earmarks excess space for lease to outside tenants. The likely success of this

effort is reflected in a projected vacancy rate for such excess space. The model

default is that there will be a 15% vacancy rate, but this default is adjusted  to

an appropriate level for the specific project and organization. The model

explicitly considers, in a rating process, the following attributes and their

potential influence on vacancy rates:

4 The earlier tools are the
WORKstrategy TOOL© developed by
the authors for IDEAworks LLC (in
which F. Becker is President and A.
Pearce is a Senior Consultant) and the
Minnesota PreDesign Financial Model
developed by Arthur Pearce for the
state of Minnesota. The Minnesota
model, in turn, incorporated aspects of
a financial model developed by
Tacoma, Washington.

5 Throughout the model, the rates
presented are for heuristic purposes
only.  The actual numbers can be set
at whatever level desired.
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The COBRA
©
 Assessment Model

® Community Impact: Will this project have a high impact on the community?

In smaller communities (or sections of a city) where a single firm may be the

only or one of a handful of major employers, major downsizing can have a

significant negative effect on real estate values and vacancy rates since few

other firms of sufficient size are nearby that may require additional space.

® Architectural Branding: Is the campus architecture clearly distinctive?

While consistent and distinctive architectural form may help attract staff to a

campus occupied by a single firm, those same feature can make it harder to

sublease space and attract other tenants who may feel their own corporate

identity is lost, confused or diluted by being part of a facility clearly identified

with another company.

® Building Adaptability: Do buildings lend themselves to ready reuse?

Buildings that can accommodate a wide range of firms and/or uses

(including different kinds of office layouts and varying proportions of open

and closed space) with minimal cost of renovation are likely to be easier to

sublet and to command a higher market rate than those that can easily only

accommodate their original tenant.

® Defined Boundaries:  Are the campus boundaries clearly defined by more

than just signage?  This factor, like architectural branding, assumes that

buildings on highly defined campuses, in which it is very clear whether a

building (and the firm occupying it) is on a specific company’s campus or

not, are harder to sublet and may command lower market rates than one in

which boundaries are more ambiguous.  The assumption is that the

corporate identity and presence to both the marketplace and to employees

of a firm that occupies only a small part of a large firm’s campus facility are

weakened in comparison to occupying a building not identified with another

company.

® Regional Economic Volatility:  What has been the experience in this area

with economic booms and busts? Is the area dominated by a few industries

that tend to follow the same cycles of expansion and contraction, or is it

more balanced?
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The COBRA
©
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Human Resource Factors

Three human resource factors are included in the prototype model: turnover rates

and costs, productivity, and wage scales.   For all three of these factors the

approach is the same: the current norm for the company is established as the

base and then assumptions are made concerning the new facility.

Turnover rates and costs are assessed for existing locations and then projected

for new sites.  The “per turn” costs are based on a percentage of average salary

and benefits (the default is 50%).

 Productivity is measured based on Net Income Per Employee (“NIPE”). While

productivity impacts can be modeled using salary costs and head counts, NIPE

has the advantage of recognizing that the contribution of employees to the bottom

line net income of a corporation varies significantly by industry and can be higher

or lower than average cost of salary and benefits. Current NIPE is entered for

existing locations and any anticipated increase or decrease is entered for the new

location (+/- 1.0%).

Wage scale differences for the new location are entered as a percentage change

in average salary and benefits.

The rates for turnover, productivity, and wage scales can come from corporate

databases, from human resource and real estate location consultants,

governmental agencies or any other source of expertise with corporate and/or

location-specific experience and data. Lacking such data, which is obviously

preferred but not always available, whatever data is available for a region or a

particular industry sector can be used.   Failing that, which is not unusual, one

must rely on expert judgment, whether inside or external to the company.  In all

cases, the figure determined as “existing” is the benchmark against which

anticipated effects of a new building or location are compared.  So, for example, if

the existing NIPE is $ 60,000, the judgment required would be whether the new

building or campus might reasonably be expected to increase or decrease this by

1% or 2%, etc.   Or framing the question differently, what % increase in

productivity would it require to justify a particular capital expenditure?
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The “projected” figure for all factors is the best estimate of internal experts and

external consultants about the extent to which a new building or campus is likely

to increase or decrease turnover or productivity from the benchmark level. This

approach recognizes that hard data often does not exist, but that nevertheless

decisions must be made.  The intent is to make sure that whatever figures are

used are explicit, and that the basis for them has been described and debated.

The process itself forces companies to vigorously debate their underlying

assumptions, and by doing so develop some consensus about them.  The more

the process includes those with diverse views, expertise and experience, the

greater the potential for developing a consensus that recognizes and considers

many factors.  Such a process also has the potential, we think, to stimulate firms

to collect and analyze data that they may now not be doing or effectively

exploiting.

Uncertainty

Uncertainty is modeled by turning on probability distributions that are embedded

in the model using Excel spreadsheet compatible software that employs Monte

Carlo simulation techniques to generate a range of results rather than discrete

outcomes.6  For example, like most models, if the inflation rate for utility costs is

entered as 3%, the model will project these future costs growing by 3%. But what

if planners thought there was a 20% chance that the growth rate could be as low

as 2% and a 30% chance that it could be as high as 5%?  By using Monte Carlo

simulation techniques the model can describe the impact of this uncertainty on

projected results.

Of particular interest is the way in which one or more uncertain factors may impact

different proposals. For example, two proposals may both have a “most likely”

discounted present cost of $200 million.  Using Monte Carlo simulation

techniques, which generated a probability distribution rather than a single

outcome, revealed that for one proposal there was a  5% chance of costing more

than $232 M  while the second proposal had  a 5 % chance of costing more than

$262M.  This is  a critical distinction if that outcome might pose a financial risk that

could threaten the firm’s survival.  The Monte Carlo simulation forces a more

explicit discussion of risk/reward profiles and allows for a sensitivity analysis to

see which assumptions are the critical drivers behind the results.

The COBRA
©
 Assessment Model

6 The Monte Carlo software used in
the COBRA is @RISK, a product of
the Palisades Corporation.
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Figure  1.   Both of these projects
have a most likely (mean) cost of
$200 million, yet the risk profile is
quite different.  The project at left
has a 5% chance of costing more
than $232.8 M, while the project on
the right has a 5% chance of costing
more than $262.5 M.

Model Input

To model a scenario, literally hundreds of assumptions are entered regarding

capital and operating costs, staff growth rates, density standards, existing

facilities, relocation expenses, salaries, etc. The model is structured so that it is

easy to store sets of assumptions (”Scenarios”) and compare different

proposals.

By turning off certain features, the model can be used in its simplest form to

perform a discounted cash flow analysis of a discrete construction project.  In

this mode the proposed project’s construction and operating costs are entered

along with assumptions regarding inflation and discount rates, debt and equity,

project timing, etc. For example, even in this limited configuration COBRA can

help inform decision making when comparing two proposals that contain

tradeoffs between initial capital costs and long term operating costs.
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Capital and Operating Cost Tradeoffs: A Simple Example

Is it worth investing 5% more in a high performance building that will have lower

utility consumption, lower maintenance costs, and more stable utility rates?

Using COBRA in its simplest form (without the human resource considerations,

uncertainty, etc) can help answer a question like this.  For example, the table

below compares the life cycle present values of two 125,000 sq. ft. buildings

with different initial capital costs, utility consumption rates, and different

projected utility inflation rates. Proposal A is a code compliant building, while

Proposal B is a high performance building using energy efficient lighting,

windows, and HVAC equipment that costs more initially but reduces energy

consumption by 50%, maintenance by 25%, and uses more stable fuel sources.

Proposal A Proposal B

Initial Capital Costs $29,000,000 $30,500,000

Utility Cost psf $2.50 $1.25

Maintenance Cost psf $1.50 $1.12

Projected Utility Inflation 3.0% 2.0%

Life Cycle Cost (Discounted PV) $30,442,000 $29,987,000

When the full capabilities of the COBRA model are used, an analysis like this

can be made even more instructive by including potential human resources

impacts like productivity and turnover.

Using the full capabilities of the model requires a more complete definition of

both current facilities and the proposed facilities and their occupants. To use the

full features of the model requires entering values for the following:

Construction hard and soft costs for proposed project by building, building

phasing, gross and rentable square footage.

® Current facility square footage and occupancy costs (owned and leased),

retrofit costs.

® Staff count by workgroup, projected staff growth rates by workgroup,

planned relocation dates.

® Average salaries and turnover rates, and turnover costs.

® Net income per employee (corporate average).

® Regional wage scale differences at proposed site, if any.
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® Density standards, compression tolerances, and thresholds for leasing

additional space or subletting excess space.

® Separate inflation rates for construction, occupancy, tax, utility, user fees,

and relocation costs.

® Ramp and surface parking costs and user fees.

® Amenity costs and subsidies.

® Exit strategy assessment of proposed facilities.

® Government incentives (tax exempt financing, property tax abatement,

and payroll based incentives).

® Moving and relocation costs, both per person and lump sum.

Model Output

The model’s primary outputs for a Scenario are  projections of annual cash

flows for each cost and benefit category that are then discounted back to the

present (see Figure 4).  A brief Scenario Overview table displays the totals for

several key cash flow categories and allows for quick comparison with

alternative scenarios (see Figure3).

One of the benefits of using such an elaborate model is that once the user has

invested the time in setting up one or more scenarios it is easy to very quickly

perform “what-if” and sensitivity analyses that might otherwise take hours, if not

days. Once scenarios are established, it is also a simple matter to create new

scenarios that combine various aspects of previously established scenarios.

Use of the Model

We have created the following hypothetical company (“Explorer Co.”) in order to

explore the ways in which the model can be useful in decision making. Explorer

Co. has 3,600 employees currently occupying 11 leased and owned buildings

containing 835,000 rentable square feet. In the following sections we use the

model to examine two narrow questions this company faces as well as complex

strategic questions that relate to the overall corporate campus decision.

Two Discrete Questions

In order to provide an introduction to the model, two questions are posed:  A)

How many years could Explorer Co. stay in its current facilities by increasing

staff density by 20% and, B) What decrease in productivity would it take to

offset the facility cost savings?   In the base year, Explorer Company has set its
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density standard for rentable space at 220 rentable sq.ft per person after it

invests in tenant upgrades of $40 per sq. ft. at its current leased sites.  With this

standard, their workforce (growing at 3%) will run out of space by early 2005.

The model assumes the company leases additional space as needed over the

coming years and calculates a $382.4 million discounted cost for this Scenario.

By dropping the space standard 20% to 175 rentable sq. ft. per person,

Explorer Company could fit into its current space through 2014 and lease only

modest additional space for the remainder of the 20 year analysis period.  While

management recognizes that such a densification effort might be difficult and

disruptive, they also see that the cost savings would be dramatic.  If they

increased the budget for leasehold improvements to $60 per foot to facilitate the

higher density, the Discounted Cost of this High Density Scenario is $343.5,

resulting in a saving of approximately $39 million.  But what if productivity

suffers at this higher density, what does that cost?  Using COBRA it can be

seen that a 2% decline in productivity would have a Discounted Cost of $46

million, more than eliminating the projected cost savings.  The question for

management then becomes one of weighing the projected cost savings from

densification against the possible negative productivity impacts.  COBRA can’t

answer this question, but it can inform the discussion by putting price tags on

the alternatives.

Three Complex Scenarios

Three scenarios have been developed to demonstrate how a comprehensive

cost-benefit financial model such as COBRA can shed new light on major

facility decisions.  Consider the following situation where Explorer Co. has

identified three alternatives:

a) Continue Ad Hoc Leasing.  Continue to lease their current facilities in a

high cost urban area, investing in retrofitting as needed.

b) Build Non-Branded Campus.7 Build a new low cost non-branded

campus in a suburban area over 5 years. Relocate in phases to this

lower wage scale area.

c) Build Branded Campus.  Build a new high cost branded campus in a

suburban area. Relocate rapidly to this area with no expected wage

scale advantages, but with significant government incentives (tax

exempt bonds, property tax abatement, & payroll incentives) that

require project completion within 3 years.
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Figure 2. IWSP Campus Typology.

Figure  3.  This Scenario Overview  highlights the relative importance of Core
Expenses, Wage Scale and HR Impacts

Insert Figures 3,4 (from page 26) and Figure 5  (from page

32) into the coming section

Campus Typology

Three types of campuses have been
researched in this study (Fig.2):

• Architecturally Non-branded – Ad
Hoc – Urban campus

• Architecturally Non-branded – Ad
Hoc – Suburban campus

• Architecturally Branded – Purpose-
built – Suburban campus.
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Figure  4 - This detailed Scenario Summary shows both the Total Cash Flows and the Discounted Cash Flows associated
with each Scenario. The government incentives and low cost financing in the High Cost Campus help lower its life time cost,
but the regional wage scale savings for the Low Cost Campus drive its Discounted Net Costs down to $215.6 million, making
it the most cost effective alternative.

Core vs. Net Costs (NPV)
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Figure  5. While the Branded Scenario
has the lowest Core Cost (capital and
operating costs), the Non-Branded
Scenario has the lowest Net Cost
(Core Costs and Human Resource
impacts combined). The Net Cost
calculation best reflects the total
impact on Explorer Company.
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Figures  3 and 4  summarize the model output for the three scenarios described

above. The Scenario Overview for these three scenarios highlights the fact that a

comparison focused only on the capital and operating costs (“Core Costs”) may

not lead to the optimal decision (see Figure 3).  The more detailed summary of

these three scenarios highlights some key differences (see Figure 4). As shown

graphically in Figure 5, the Non-Branded Low Cost Campus emerges as the least

costly alternative once HR impacts are taken into account.

The top portion of Figure 4 presents the total cash flows over the project life,

which in these examples is set to 20 years. The bottom portion of Figure 4

presents the discounted value of the cash flows. Given the great disparity in the

timing of different costs and benefits in this analysis, it is appropriate to focus on

the discounted present values.

One of the benefits of including some key human resource calculations in COBRA

is that it becomes possible to answer questions such as:  “What change in

turnover and/or productivity rates would we need in order to justify spending $15

million on non-essential amenities (for example, a fitness center, day care facility,

and an upgraded dining facility and convenience store) that are intended to

benefit our employees?” For the low cost and high cost campuses detailed above,

the relationship between various HR factors and capital costs (construction hard

and soft costs) can be explored by running each scenario several times while only

changing one assumption. The results are similar for both the high cost and the

low cost campus:

- a 1% improvement in productivity would have a discounted present value

of approximately $20 million dollars

- a 1% point reduction in the turnover rate (about an 8% decline from 12%

to 11%) would have a discounted present value of approximately $13

million dollars

- Therefore, the $15 million capital cost of the proposed amenity could be

recovered with improvements of slightly less than _% in  productivity and

_% point in the turnover rate.

The COBRA
©
 Assessment Model
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Based on Present Value of Life Cycle Cash

Flows  (in $Millions)

Low Cost

Campus

Equivalent Percentage

Change in

Construction Costs

High Cost

Campus

Equivalent Percentage

Change in

Construction Costs

Wage Scale:1% Decrease $ 24.9 M 13 % $26.3 M 11 %

Turnover:1% point decrease
12.5 M

7 % 13.2 M 5 %

Productivity: 1% Increase 19.9 M 11 % 21.0 M 8 %

The COBRA
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Risk-Reward Analyses

COBRA© uses Monte Carlo simulation techniques to provide additional insights

into the possible risks and rewards of different alternatives For example, The Low

Cost Non-Branded Campus emerges as the least costly alternative in the analysis

summarized above.  But clearly there is uncertainty surrounding some of the key

assumptions used in that analysis.  It is easy to imagine these questions being

raised during a discussion of these alternative projects:

1. Will wage scales really prove to be 2% lower in the low cost area? What if the

announcement of our facility and the hiring process quickly brings salaries up

to the same level seen elsewhere in our region? Would we change our choice

of projects?

2. For each project we have assumed a 1% improvement in productivity (Net

Income per Employee). What if that doesn’t happen? Would we change our

choice?

3. Inflation rates have been projected at 3%, but we know that historically

inflation rates for any given 20 year period can be much higher or lower than

that. How would different inflation rates impact our choice of projects?

These questions could be addressed one-at-a-time using a “what-if?” approach

where different assumptions are repeatedly entered into the model and then the

output captured and compared.  Using this “what-if” approach can lead to a worst-

case vs. best-case comparison, but it doesn’t suggest much about the likelihood

of the worst-case or the best-case, or of the outcomes in between.

 A more instructive comparative analysis can be made using COBRA’s Monte

Carlo simulation capabilities.  The most valuable way to conduct this analysis is to

have the management group reviewing the project go through a process in which

they discuss the probabilities associated with each of the three uncertain

assumptions identified above.  While there may be considerable debate

concerning a specific assumption, it has been our experience that a likely range

(and probability distribution within that range) can be agreed upon.  For example,

the following analysis is based on these defined uncertainties:

Figure 6: Human Resource Impacts:

1% Changes in Wage Scale,
Turnover Rates, and Productivity
can have significant impacts on a
project’s life cycle discounted costs.
For example, for Explorer Company,
a 1% increase in productivity at the
low cost campus was valued at
$19.9 million, equivalent to an 11%
change in initial construction costs.
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1. Wage Scales: The maximum wage scale savings is projected at 2% and

the minimum at zero, with the likelihood that savings average 1.3%.

2. Productivity: The most likely change to Productivity (Net Income per

Employee) is assumed to be 1%, with there being a normal distribution of

outcomes between 0% improvement and 2% improvement.

3. Inflation: It is assumed that inflation averages as low as 1.5% or as a high

as 6%, with the most likely rate being 3%. The distribution is a pert

distribution.

In order to simulate the combined impact of these three uncertain assumptions,

the model is run repeatedly (in this example, 1000 times), with a particular value

selected for each of the three uncertain variables from the prescribed range of

values in accordance with the probability of any one value occurring.  Thanks to

Excel and the Palisades @RISK software, the entire process of running the

model 1000 times and capturing the complete output takes less than 1.5

minutes.

The results of this simulation reconfirms that the Low Cost Non-Branded

Campus is still likely to be the least costly alternative. However, it may be

sobering to note that each project has about the same 5%  probability of costing

over $260 million (NPV) over its life. (see figure 7)
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Figure 7: Distribution of discounted
life cycle costs for the Low Cost and
the High Cost campuses with
uncertain rates of inflation,
productivity improvement, and wage
scale savings.  The horizontal bar at
the bottom of each graph highlights
the cost range with which the user
can be 90% confident.
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Using Monte Carlo simulation software makes it possible to quickly see where the

impact of uncertainty is concentrated. One technique for doing this involves

reviewing a graph of the primary model outputs that highlights the probable

ranges for each result (see Figure 8). Figure 8 shows that while several outputs

are impacted by the uncertain assumptions, risk is really concentrated in the

areas of Wage Scales (B327) and Productivity (B329).  In this particular example,

it helps highlight the fact that the uncertainty surrounding inflation (which primarily

impacts core operating and construction costs) is not nearly as important as the

uncertainty surrounding wage scales and productivity.  Based on a graph like the

one in Figure 8, the user can probe individual factors further to better understand

the uncertainty in each area and to see if there are ways the risks can be kept

within acceptable tolerances.

Figure 8: The uncertainty attributed to each discounted cash flow projection is
represented by the breadth of the 95% confidence range graphed above. In this
instance, the most uncertainty (greatest risk) is associated with B327(wage
scales) and B329 (productivity)



32

The COBRA
©
 Assessment Model

Are Sophisticated Models Needed?

We began development of COBRA© because in many years of working with

corporate real estate, facility management, and workplace planners a recurring

lament has been that it is difficult to justify expensive real estate and workplace

solutions other than on a cost avoidance or savings basis.  “Soft” factors related

to the impact of the proposed workplace strategy on attracting and retaining

employees and employee performance and effectiveness, which always play a

significant role in senior management strategic real estate decisions, are

discussed but the working assumptions underpinning them are rarely formally

and systematically articulated.  In fact, one of the frustrations for CRE

professionals is that the criteria and evaluation of what we have called “human

resource” factors often shift from one management presentation to the next.

Managers must make decisions with imperfect information. Sufficient research

evidence on which to base a decision, specific to a highly idiosyncratic project,

never exists.   Yet decisions must be made.  Not surprisingly, our experience

and research shows that many large scale strategic real estate-related

decisions, even in the most sophisticated firms in terms of their core

competency, are based on “gut” reactions and personal experience.  What is

surprising is not the absence of better corporate databases, but the reluctance

to develop and employ more sophisticated analytical tools that help senior

managers make more informed decisions with imperfect information.

Our interviews indicated that real estate decisions involving tens and

sometimes hundreds of millions of dollars were made based largely on

anecdotal evidence, the chance meeting or opportunistic feedback with an

employee or corporate recruiter, or data collected seemingly to justify a decision

already made (“We’re committed to this city”).   Despite the fact that rampant

uncertainty is the only certainty that most corporate real estate and facilities

managers  can count on, none of the leading-edge organizations we studied

modeled uncertainty (other than best case/worst case kinds of alternatives) in

their financial analyses, whether or not they included human resource factors.

We began to ask “Why?”
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Several answers consistently surfaced from our interviews: 1) We don’t know how

to measure productivity, and so cannot model it; 2) We are unwilling and

uncomfortable going before a management committee with a recommendation

based on complex analyses which, if challenged, we would have a hard time

defending; 3) Who needs these kinds of complex analyses?   We know what

works and what doesn’t based on feedback we get from employee morale

surveys, stories we hear, and people with whom we talk and trust.  When we need

more data on labor force availability and wage scales, we employ real estate

locational experts and human resource consultants.

These kinds of comments make sense, but do not tell the whole story.  No

definitive studies of the impact of “workplace strategies” on human performance

exist.  There is no single study, or even coherent body of literature, that can

demonstrate the complex combination of conditions (market, labor supply and

demand, job function, geographic location, corporate culture and management

philosophy, etc.) under which  a branded purpose-built suburban campus (or any

other campus type or workplace strategy)  contributes to retention or work

effectiveness.    But we continue to make decisions.  We make them based on

experience.  Our view is that decisions grounded ultimately in judgment can be

improved by being informed by research studies that offer insight (not definitive

answers) into the likelihood, for example, that collocating departments in different

buildings on a campus will generate high levels of face-to-face interaction (low

probability), or that owning buildings is always less expensive that leasing them

(not always).

The COBRA© model recognizes that decisions are ultimately made based on

judgment and values. But we believe that by making explicit the working

assumptions about how the physical environment affects things like retention and

work effectiveness—assumptions that all managers routinely make and use in

decision making—that one can structure a much more lively and informed debate

than typically occurs.   Minimally, using a model like COBRA©, corporate planners

and decision makers can quickly test the impact of various assumptions on the

financial bottom line.  And they can compare their assumptions and the basis for

them, with others, in order to sharpen everyone’s understanding of the factors that

are important and their relative contribution to a project’s costs and benefits.

COBRA© does not attempt to test or challenge corporate values and professional

experience.  But is does seek to make corporate values and the experience

underpinning judgments more explicit and to systematically examine how different

judgments might influence outcomes.
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With regard to making recommendations to a management committee based on

complex analyses, it seems the key question is whether to be explicit about the

critical  assumptions underpinning major strategic decisions—leaving them

open for challenge and debate--or to ignore them and make decisions about

which there is neither consensus nor clarity.  There is no inherent reason that a

management presentation itself must be overly complex; or simple-minded.

The recommendation and the basis for it must be clear and easily

communicated.  One does not have to explain each step of the detailed

analyses, only convey key factors and assumptions considered in the analyses.

Our recommendation and experience is that the assumptions underlying the

assignment of numerical values in a model like COBRA© to “soft” human

resource factors and even to the probability of “hard” headcount factors should

be surfaced and debated, and then agreed upon, by key decision makers

before any analysis  is done.  That way, the only thing to be debated at the

point of recommendation  is the actions to be taken given the outcome of the

analysis , not whether the outcomes are calculated properly.

Finally, for managers who believe they know what works and what does not,

and what the implications are of how a complex set of factors interact, we can

simply say:  not likely.   It is difficult enough to keep track of three to five factors,

let alone how they interact.  Keeping track of literally hundreds of factors,

several of which may have uncertainty ranges associated with them, is simply

beyond the capacity of even the most capable individual, let alone a simple

Excel spreadsheet.  The goal is not to eliminate or even to reduce the role of

experience and judgment.  Just the opposite.  The goal is to draw experienced

and informed people together to explore, quickly and simply, how their

assumptions and views of the world compare, and then to collectively agree on

which assumptions will guide decision-making.  As research on various aspects

of facilities decisions continues to grow,  new information and insights should

continually help shape manager’s understanding of different factors, and how

they interact.  Managers will continue to make decisions grounded in judgment

and values that determine priorities, but with analytical tools like COBRA© they

should be able to do so with greater clarity, more simply and faster.

The COBRA
©
 Assessment Model
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