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ABSTRACT

Value specialists can contribute significantly to the
physical master planning of large sites such as
university campuses, government and corporate
research centers, industrial manufacturing sites,
airports, recreational areas, complex city and
suburban developments, environmental waste
treatment sites and regional development projects.
When creative analytical tools are used in
conjunction with the value methodology, significant
improvements will occur in the master plan. This
paper describes the process of “scenario learning”
and how it was applied to the master planning of a
NASA space flight center campus with over 100
buildings and 7,000 employees. A computer tool,
SiMS (Simulation Master planning Scenario), was
developed for use in quantifying the consequences of
various alternative future scenarios.
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His

MASTER PLANNING VISIONING PROCESS

Goddard Space Flight Center (GSFC) initiated a
master planning effort in direct response to both
NASA’s new Strategic Plan and Goddard’s resultant
Implementation Plan. This planning process
explored the implications of these strategic changes
in a “2020 Visioning” process, evaluated GSFC’s
operations and documented the prevailing thinking
about future requirements. The goal of this process
was to better understand how changes to missions
and operations at GSFC would lead to changes in
facilities needs over time. In support of this highly
iterative master planning process, a series of value
master planning workshops were conducted at
various milestones in the planning process, a
sequence of activities which are continuing today.
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As illustrated in Figure 1, the overall objectives, or
process steps, of the “2020 visioning” workshops,
and ultimately the master plan process itself,
included:

1. Validation

Sharing information and validating everyone's
understanding of the information

2. Exploration

Creatively exploring ideas to be considered in the
new Master Plan

3. Hypotheses

Creating hypotheses (scenarios) about the future

4. Testing

Testing the implications of the hypotheses and ideas
generated on the Master Plan

5. Direction

Reaching consensus and establishing direction for
the Master Plan

The purpose of this assessment was to ensure that
the facilities would correspond to the best overall
value (efficiently, flexibly, and reliably) for future
changes in the mission and organization of the
Center.  Ultimately, these expected changes in
operations, functions, people and space became the
basis for a facilities master space plan and for the
mapping of future facility requirements. Following is
a brief description of the value methodology tools
used in this process.

VALUE MODELS

Several value management tools were used as a part
of the master planning effort, including the quality
model, function-logic diagram, and an internal
assessment module and benchmarking.

The quality model was used to identify and define
design criteria relative to quality expectations. When
developed as a part of the master planning of a site,
the quality model helped shape the future of the
Center's infrastructure, and, through discussions
with key stakeholders, provided measurable
definitions of project performance required or
desired by GSFC. Once the elements of quality were
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thoroughly defined, the participants established the
relative importance of each of the competing
performance or quality values.

A “function logic diagram” was prepared to help tie
overall NASA goals to more specific infrastructure
requirements. The planning team also used the
diagram to identify and explore how selected
functions might be accomplished in the future. This
exercise helped GSFC compare its goals with its
current operations.

Once functions were placed in logical order, the
participants began to determine if all necessary
“purposes” of the organization had been identified.
In master planning, this means identification of
functions that are needed through some distant date,
in this case, the year 2020. The function diagram
also permitted the group to identify those activities
they are currently performing that will no longer be
necessary in the future. As a consequence, the
function logic diagram permitted the stakeholders to
tie together the overall goals (mission) of the Center
with the specifics concerning “how” to achieve the
goals through a creative workforce.

The resulting diagram, Figure 2, documented the
understanding reached by the steering committee. It
highlighted the functions the study group felt to be
key to achieving excellence at the Center in the
future.

In order to learn what the Center might be like in the
year 2020, the value management team asked the
steering committee to imagine what the future of
GSFC might be like. This exercise explored possible
futures for the Center in the year 2020 and included
participant responses to questions like:

What will they be doing?

How will they be functioning?

What would the workday be like?

Who would they be working with?

What would the physical environment be
like?

The VM team aiso asked the committee to list
possible threats to their success and opportunities
that may arise. This “internal assessment” helped
prepare the group for beginning to think about
possible future scenarios for GSFC. Information
collected included:

Population

Space

Partners

Operations
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As part of the value-based master planning process,
the steering committee visited institutions similar to
GSFC that were undergoing strategic changes. The
“benchmarking” information collected helped the
team compare mission requirements and the
resulting space needs with the Center staff's own
estimates.

SCENARIO LEARNING

When organizations cannot imagine the future, they
are often blindsided by what develops, such as
competition they did not anticipate. Technologies
requiring a high investment in time and money may
become obsolete. In many cases, these crises might
have turned into opportunities if the organization
had only anticipated the future and started building
the right competencies in advance.

But how can decision-makers learn from the future
before it happens? One answer is through scenario
learning. Scenario learning is not about trying to
predict the most “likely” future. Instead, three or
four different visions of the future are modeled so
that better strategic decisions will succeed in a wide
range of possible futures.

The scenarios are descriptive stories about plausible
future alternative events that may substantially affect
an organization and its ability to achieve its
presently conceived functions or goals. By focusing
on the several scenarios, participants are stretched to
consider ideas and strategies not readily perceived by
relying on present events, trends and predictions
based on them.

Through scenario learning, managers try to foresee
tomorrow’s threats and opportunities so that they
may act on them today. The authors of scenario
learning, Liam Fahey and Robert Randall, prefer the
term scenario learning to the more common term,
scenario planning, because learning refers to
challenging assumptions, discussing opposing ideas
and actually putting the knowledge to use. This
approach is similar to the value methodology
decision making process espoused by SAVE
International.

In this master-planning project, each NASA scenario
consisted of four key elements:

e  Driving forces
s Logics

e Plots

e End Status
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The “driving forces” shape and propel the story
described and are divided into two categories:

1. Environmental forces, such as
economic, social, cultural, sociological
and technical events, trends and
developments.

2. The actions of institutions, including
businesses, political parties,
government agencies, and regional and
international bodies.

The "logics" help the planning team understand why
the forces behave as they do in a story. For example,
one of NASA’s scenarios was built around decreased
funding at the Goddard site because of a sudden need
for additional dollars for the Department of
Veteran’s Affairs or the space station project because
of Russia’s inability to meet its financial
commitment for the project.

The "plots” or stories connect the present to the
imagined future. Each plot illustrates what would
have to happen for a specific future to come about.
For NASA, these plots included both a narrative
description and quantifiable information about
population projections, space requirements, existing
facility maintenance, operations, funding, etc.

SiMS MODEL

The Simulation Master planning Scenario (SiMS)
model was developed as an electronic tool to assist
facility planners and value specialists quantify space
needs over the next several decades based on
anticipated visions of future. The assets portion of
the model quantifies space availability in future years
based on various maintenance and repair funding
levels and current facility condition assessments. The
requirements portion of the model is based on
current space utilization standards for various types
of users, but can be adjusted to reflect anticipated
mission changes.

The use of the model relies on the several scenarios
described by the stakeholders. The study team then
makes assumptions regarding funding, people,
functions that need to be performed, etc. in order to
give the computer "something to chew on." Once the
information is "fed" into the model, the computer
program projects the overall space needs for the next
20 or so years. It also specifies the type of space
required for the kind of work arising from the
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implications of the scenario. The different kinds of
space may be, for example, research labs, testing
facilities, administration, maintenance, etc.

The simulation model works best with clear, precise
data using categories tailored to the organization and
the scenarios. The study team at NASA, for example,
provided information about the number and
percentage of employees working in the civil service,
under contract or on loan from other institutions and
on the anticipated workforce changes over time. It
also predicted the percentage of skills that would be
needed for the next 20 years. The skill types included
clerical, senior administrative, scientist, engineer,
technician and wage grade. The participants then
reflected on how possible mission changes might
affect demands for different kinds of workspace and
whether there might be a percentage increase or
decrease for these skill types in a static workforce:

Conference
Dedicated
Laboratory
Miscellaneous
Office

Shops

Technical

Storage/ Warehouse

Other considerations included:

Telecommuting Participation

e Science/ Engineering Staff Use of Non-
Office Space

e Space Demands by Skill Type

Based on the data, the SiIMS model projects the
information essential for establishing a space
utilization program for master planning purposes. By
comparing the future space needs with the assets
available for any given year, the differences can be
determined and acted upon. For example, if the need
for laboratory space in year 2010 is 100,000 square
feet and the lab assets are 80,000 square feet, then an
additional 20,000 square feet must be found or
created.

APPLICATION TO NASA

The GSFC steering committee participants were
divided into three scenario planning groups. Prior to
beginning this effort, the participants brainstormed a
number of forces that might drive GSFC in one
direction or another. These forces included
considerations such as economic, social, cultural,
ecological and technical events, trends and

developments. Actions of institutions, including
businesses, political parties, government agencies,
and regional and international bodies, were also
considered.

The three groups focused on the following:

Scenario #1: Baseline
Scenario #2: Unknown Event (A & B)
Scenario #3: Masters of Own Fate

Each group selected driving forces from the master
list developed earlier which were thought to affect
their particular scenario. The groups then discussed
the "logics" of how and why the driving forces would
influence their story. Ultimately, each group wrote a
"plot" or story that connected the present to the
imagined future. Scenario Team #2 developed two
possible outcomes, an “A” and a “B”. The “A”
indicated an increase in GSFC activity and the “B”
indicated a decrease in activity.

Once the scenarios were drafted, the groups
presented their descriptions to all participants and
questions were raised and discussed. Ultimately, a
consensus was reached that the scenarios developed
were plausible alternatives and provided a wide
enough range of possibilities to be worth modeling.

Next, each team was asked to provide data in order
to model the facility implications of what they had
envisioned. Information concerning the population
of GSFC; the breakdown between civil servants,
contract personnel (including partners), others; and
the percentage of types of people (clerk typist,
professional administrative, science/engineering;
technician; wage grade) was estimated for 5 different
years between now and the year 2020. Space usage
information was also collected regarding the types of
space that is now and may be needed in the future.

The results of the modeling effort for each of the four
scenarios (1, 2A, 2B, and 3) were presented to all
participants. After discussion, each team refined
their data to better reflect their scenarios. Each team
agreed that the resulting model reflected their
descriptions of the future and the total the Center's
space needs for the next 20 years. Following is a
brief description (plot) of each scenario.

Scenario 1: Baseline

Plot: Recognizing that dollars will continue to be
constrained for research over the mext 20 years,
GSFC responds by relying more on contracted
services. Only carefully selected areas of in-house



SAVE INTERNATIONAL CONFERENCE PROCEEDINGS 1999

expertise will continue to flourish. These include, for
example, instrument development and specialized
spacecraft development. To meet the anticipated
increase in competition for research dollars, teams
will be formed with those outside partners
considered to be most cost competitive. The
management of projects will continue to be done in-
house, but less of the scientific research work will be
done in-house. GSFC will continue to support
national resource activities already located on-site.
The civil servant population will continue to decline
but the overall total population at GSFC will remain
about the same.

Scenario 2a: Voice from Space

Plot: A sudden discovery, such as a voice or other
human signal from out of space, causes great public
interest in further scientific research by NASA. This
exciting discovery causes significant funding and
expansion of staff at GSFC. This rapid buildup,
however, is followed by a gradual decline in interest
by the public. Funding for research declines to
previous levels.

Figure 3 presents a sample of the initial information
required for this scenario, including data regarding
employer distribution, skill type distribution, and
mission change effects on space demand.

Scenario 2b: Radical transfer of funds from
NASA

Plot: The public loses interest in scientific research
performed by NASA. No significant new discoveries
occur and politicians are not interested in supporting
science. Funding is reduced with the excess going to
support other government programs such as the
Department of Veterans Affairs.

Scenario 3: Masters of our own fate

Plot: The management at NASA realizes the
competition for research funding is increasing and
focuses on its core competencies. Cost efficiency
measures permit GSFC to successfully compete for
new research projects. Project teams are formed
with various organizations to meet the needs of
research projects in a cost-effective way. GSFC
continues to manage projects but performs less
scientific research in-house.

SCENARIO COMPARISONS

The value planning team explored each of the above
scenarios in depth using the SiMS model to assist in

making predictions about the future. Figure 4
compares the predicted total space needs with the
current supply of space at GSFC. This chart shows
for example that the “voice from space” scenario will
require significant additional space (over 700,000 sf)
to be built by the year 2011. Even the baseline
scenario requires a moderate amount of additional
space, primarily for conferencing. The “transfer of
funds” scenario almost immediately frees up over
1,000,000 sf of space at GSFC which could be used
for other purposes or be demolished. Note however,
by year 2010, the space requirement for this scenario
starts to rise again. Only in scenario 3, “masters of
own fate,” does the requirement for space continue to
drop over time. The conclusion that can be drawn
from this information, for planning purposes, is that
the master plan should have flexibility of adding as
much as 700,000 sf or reducing the current amount
of space by as much as 1,000,000 sf between now
and the year 2020. This electronic master plan model
allows the users to continually play with and modify
scenarios as they go forward.

NEXT STEPS

Ultimately, management at GSFC must select the
scenario that best reflects the most likely future of
GSFC so physical master planning of the
infrastructure can occur. The steering committee will
continue to be involved in “gaming events” to help
explore various site master planning alternatives in
order to best meet the 2020 vision of GSFC's future.

Senior management at NASA is now able to make
more informed strategic decisions regarding the
space needs and its master planning requirements.
The next steps will consist of the use of a "gaming
technique" to obtain consensus from the participants
about how specific space requirements would be
satisfied on the GSFC campus.

LESSONS LEARNED

Combining value management methods and tools
with the scenario learning process appears to be
remarkably effective in exploring various visions for
the future and then assessing what those futures
might mean to a master site plan, in this case, at
NASA's GSFC. The involvement of participants
from the client organization in the workshops helped
build a consensus about their future and how to
prepare for whatever changes might occur in the
near and distant future. The SiMS model produced
and synthesized information difficult to create and
organize under the best of circumstances. It will
continue to be refined to include income and life
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cycle cost consequences for the alternatives
stemming from the various scenarios.

This approach offers value specialists an opportunity
to apply the value methodology during the master
planning of large complex sites with multiple
buildings and functions. Although GSFC happened
to be a government application, the same approach
could assist corporations and universities as well.
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