
Introduction
No one today can  predict where science will be in 
50 years. Accordingly, new campus science facilities 
must be designed for unlimited fl exibility.  With such 
open-ended programmatic demands, how can 
facilities be designed within “reasonable”  budgets?  
How can “reasonable” even be defi ned?

In Washington State, a dozen new advanced 
campus teaching and research  facilities, costing 
nearly a  billion (US) dollars have  met this challenge 
by utilizing formal value management. The facilities 
will defi ne eminence for many years;  yet they were 
developed at  astonishingly reasonable costs.
This case study illustrates how value management 
fi rst defi nes reasonable value, then offers alternatives 
that maximize value. 

This conference presentation features a photographic 
presentation of the facilities described in this 
paper.

Science Challenges
Most of us that are planning science facilities are 
not scientists and we are very impressed with the 
rapid advancements in all fields of science. For 
example, consider that all  forms of life, all the 
observable facts of  heredity and evolution can be 
physically expressed by the information encoded 
in DNA molecules. Yet this discovery was made as 
recently as 1953, less than 50 years ago, by  J.D. 
Watson and F.H. Crick. And  in 1973, only 23 years 
ago this theoretical model was successfully applied 
at Stanford University and the University of California 
in “gene splicing” or recombinant DNA, bringing the 
age of synthetic biology to the laboratory bench.

What will be on the lab bench in 50 years?  And 
how  can we now  plan the research and teaching 
facilities that will accommodate whatever  might 
be in the future? The answer, in  hundreds of new 
recent labs is always: FLEXIBILITY,  FLEXIBILITY, and  
FLEXIBILITY.  But flexibility costs dollars. The more 
fl exibility, the more dollars. Ultimately a maximum will 
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be dictated by a predefi ned funding budget or by 
the need to provide and balance other  functional 
requirements.

Washington State Value Management Program
A  balance acceptable to both scientists and to the 
funding institution is one good defi nition of value. 
In Washington State, where over a billion dollars in 
science and research facilities has been completed 
in the past fi ve years, the State and the Universities 
have turned to a 50 year old tool, formal value 
management, to help fi nd this balance.  In 1979 
with insatiable demands for educational facilities 
and more pressure on the public dollar, the State of  
Washington introduced Value Management  (also 
called Value Engineering and Value Analysis)  for  K - 
12  projects. Early successes lead to mandatory VE for 
all educational  facilities and for all signifi cant Public 
facilities under the State Department of Architecture 
and Engineering.  Already the Department of  
Transportation had embraced their own program 
under many of their Federally Granted projects.  
Although the Universities have some degree of  
project management autonomy,  they all started 
using VE when study funds were made available 
from the State in the budgeting process,  and they 
all have since applied formal  value management 
to major projects, whether State funded or not.  

In the past 15 years, over 1200 studies have been 
completed  for over 1.5 billion (US$) worth of  facilities, 
both new and modernized. Typical value analysis 
study costs range from $20,000 to $40,000 (US), with 
typical  returns on this investment  ranging from 7 to 
20 times  the cost of the workshops.

Fundamental Value Analysis Approach
Why has this program been such a consistent 
success?  Unlike other methods for review,  such 
as peer reviews, constructability, cost / benefi ts 
analysis, etc. , Value Analysis is a rigorous, systematic 
discipline that has been well developed for over 50 
years.  The heart of the approach  is  the analysis of 
project functions and the search  for alternatives 
that achieve essential functions without sacrifi cing, 
(or in many cases, even enhancing ) performance, 
reliability, and quality. 

Report by Eric G. Meng, CVS-L, AIA
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For a simple example, take a door:  Non value - 
oriented cost cutting methods will ask the question: 
“how can we make that door cheaper?”  Value 
analysis asks the question: “ what are the functions 
of the door, and how are these functions prioritized?”   
To secure equipment,  to stop fi re?  To restrict traffi c? 
It then searches for as many alternative approaches 
to accomplish these functions, separately and /or 
together.  A typical lab facility might have 500 or a 
1000  doors. Do they all need to secure equipment? 
do they all need to stop fi re? How can these functions 
be accomplished  without  using doors?  (My favorite 
response was the suggestion to use Dobermans from 
the basement vivarium )

Value analysis studies or  workshops have been  
normally contracted through the Universities, but 
recently more are through the design team’s 
contract.  Last week  we conducted a study for a 
new bioscience facility at  Montana  State University 
in which the design architect convinced the University  
it would be a good tool  for their project.

The ideal teams are multidisciplined,  representing  the 
normal architectural, civil, structural, mechanical, and 
electrical disciplines, plus specialists as appropriate. 
(For example that last study included a  hazardous   
decontamination  greenhouse specialist)  We also 
ideally like to include good representation from the 
University  user groups , Operations & Maintenance, 
and facilities planning. In Washington,  study 
leadership is required to be by trained , and in many 
cases certifi ed Value Analysts, and the better teams 
require training of their core team members.

After many years now, most design teams successfully  
welcome the additional  professional experience 
and insight brought to their projects. I remember that 
at fi rst there was great insecurity,  with the design 
team usually clenching their hands tightly on one 
side of the table and the VA teams on the other.  But 
since then , design teams have learned to welcome 
the additional experience, data, and resources, and 
the rigorous methodology brought to their projects.  
Because of the large database  developed from 
these studies in Washington,  I regularly receive calls 
from project teams searching for people or technical 
resources in the community.

In Washington successful  research grantsmanship 
and increasing university enrollments have funded  
both research and teaching facilities for all  fi elds of 
science.   Many of  these have been constructed 
as speculative facilities intended to attract the best 
researchers and faculty.   Accordingly  planning 
for these begins not only with wide open  images 
of  future science, but also without specifi c defi ned 
users.

The following are a few of the State funded  university  
projects.  Most of the private universities have likewise 
added new facilities, and most of the community  
colleges are adding basic science or computer 
technology facilities.

University of Washington Physics and Astronomy 
CESAR PELLI with NBBJ Architects

Laboratory vs. offi ce vs. support space. •   This  
facility appears as three separate buildings, but is 
in fact connected by  the underground physical 
science laboratories.  This illustrates the attempt 
to place appropriate spaces in appropriately 
designed structures. Offi ces, laboratories, lecture 
halls, etc. all have different requirements for 
ceiling heights, mechanical systems, structural 
bays, and vibration control .  Value analysis 
explores and tests this concept for the best cost 
and functional relationships.

 
Future maintenance and replacement.•    This 
complex featured a large landscaped outdoor 
plaza above the underground labs. Value 
analysis looked for ways to provide this feature 
and still provide future  maintenance  and 
replacement of the roof membrane below.

 
Sculptural design features. •  The architects had 
included a tall glass landmark tower as an 
important design feature.  During the VA study, 
Pelli  commented that he appreciated the 
process to help make a fi nal decision about the 
tower. The architects had  already presented 
multiple options to the design commission, to 
structural engineers, to the scientists, and to the 
university community.  This process helped  them 
reach CONSENSUS based on some ordered 
criteria and costs.
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Central Washington University Science Teaching 
Facility
Tsang Architects

Campus Style •  This facility was designed to match 
other recent  campus buildings in a gothic style, 
rather than a contemporary  style often found 
in recent science  facilities.  Good value analysis 
does not attempt to second guess or redesign a 
building’s image.  The Value analysis attempted 
instead to take advantage of aesthetic elements 
and use them for other functions as well.  In 
this case the steeply sloped roofs provided  
opportunities for additional mechanical and 
laboratory support space.

Harborview Medical Center Research Laboratories
MBT Architects

Structure •  In order to provide ultimate use fl exibility, 
vibration criteria had been based on the highest 
common denominator. Value analysis explored 
areas where it could be reduced and still provide 
fl exibility.  Areas such as auditoriums, lunchroom, 
corridors, and lobbies are least likely to become 
sensitive labs in the future.

 
Build out for future tenants•   Many research tenants  
would not be identifi ed until after the building 
was completed. Value analysis examined the 
best  cutoff points for shelled space and ways in 
which the future space could be developed as 
either offi ce or lab.

 
Constructability •  This large building is on a 
tight utility - infested  urban site, surrounded 
by  existing hospital facilities. Value analysis 
developed alternatives for staging, phasing, 
scheduling ,tendering, and traffi c that minimized 
construction risks from existing conditions.

Washington State University General Sciences 
Teaching Facility
Callison Partnership

Building as a gateway•    This building included  
beautiful glass curtain walls around  stair tower 
designed  to be a campus landmark. Value 
analysis respected this design intent as a primary 

function, but looked  for way to maximize 
functional use of  the element.  Value analysis 
proposed  moving the  stair function around the 
corner where the stair type of structure could 
maximize shear resistance.    Student lounge 
and conference  functions could then go into 
the tower where the curtain wall could be better 
appreciated.

Casework systems•   A major part of laboratory 
facilities are laboratory casework.  Each facility 
should defi ne  the appropriate balance between 
flexibility and cost in these systems.  In this 
facility, Value analysis examined various systems 
including  fi xed bases, C-frame, and  hybrid 
arrangements.

 
Match campus systems •  Many universities have 
developed system standards in order to simplify 
maintenance and operation. Value analysis 
asks, for each separate facility,  the price and 
benefi ts to match Vs. the  price and benefi ts 
to use alternative, more specifi c systems.  This 
applies to all building systems, but especially 
to laboratory systems such as  water, air, and 
exhaust.  The University of Washington specifi cally 
encouraged the value analysis team to review 
and challenge campus standards. 

 
Fumehood controls•   Every  laboratory facility 
warrants a careful review of fumehood controls 
and their relationship to the main HVAC air 
handling systems.  For example a sophisticated  
system (Phoenix) may be superfl uous with  certain 
variable air volume (VAV)  confi gurations, or it 
may provide more reliable control in an otherwise 
simple constant volume system.  

Energy management   • Every laboratory facility 
warrants value analysis  of energy conservation 
systems.  Pumps, drives, fumehood exhaust,  and 
controls should be  reviewed for life cycle cost 
implications.



HIGH TECH VALUE

M   E   N   G 
A N A L Y S I S

Value Management for Science Facility Design

Montana State University Plant Growth Center and 
Laboratories  
 Davidson Kerr Architects

Campus Central Systems •    Often facilities are 
designed to connect to central  campus steam, 
chilled water or other utility systems.  Value analysis 
examined whether this was a fi rst cost or life cycle 
cost advantage or whether the connection was 
being made due to precedence or to support 
the validity of a large central campus system.  
For this greenhouse facility,  this was a potential 
problem due to seasonal shut down of  heating 
and cooling  central systems.  Value analysis  
proposed separate new systems for greenhouse 
employing  small packaged units at minimal  cost 
Vs. a long extension of the central system.

 
Campus Standards •  The specialized nature of 
the greenhouse facilities warranted  a review of 
the campus standards for HVAC controls. The 
functional and cost advantages of  controls 
made specifi cally  for agricultural facilities may 
offset the maintenance inconvenience and cost 
inherent in multiple campus systems. 

Fred Hutchinson Cancer Research Center
ZGF Architects  

Functional Analysis Vs. Cost Cutting•   This  multiple 
building campus offers a great case study in that 
the fi rst phase of the new complex , fl ush with 
generous private grant funds, was completed 
without the benefi t of  formal Value Management.  
Ultimately  we actually completed four studies  
for this phase II project.  The fi rst concentrated 
on quality issues, and the latter on cost in and 
attempt to meet limited  funding.

 
Building finishes / appearance•    A major 
function of this facility is to attract additional 
grants and to be a resource to the community 
.  This building strikes a good balance here 
with appropriately generous materials in main 
lobbies and auditoriums, but prudent materials 
in lab areas. VA  pushed the balance in an 
unexpected direction, suggesting that  slight 
quality increases  in  public areas could  support 

even larger materials cost reductions in lab and 
lab support areas.

 
Built-in Vs. flexible equipment•     This facility  
attempted to deliver all services  (deionized 
water,  air, gases, temp.  power, emergency 
power)  to every lab bench.  Many  researchers 
still prefer to have localized, project- specifi c 
systems for better control. Value analysis 
revealed a tremendous cost in fully piped 
centralized systems  Vs. tenant-supplied localized  
systems. 

 
Parking •  In almost all new facilities, this becomes 
a major issue.  In Fred Hutchinson the pattern of 
underground parking had been set in Phase I 
and II, and probably would have continued on 
into phase III.   The garage costs were far more 
than most typical garage costs because they 
drove the building 7 feet below the adjacent 
Lake Union water table, and below storm and 
sanitary mains.  Value analysis studied the cost 
of property  for a separate garage partially 
funded by the many high- end restaurants that 
desperately need parking at night , when the 
labs do not need the parking. Value  analysis  
recommended that a long-term master plan be 
reviewed for these types of economic issues.

Mechanical / Electrical Space•   Ultimate  fl exibility 
means ready access to all mechanical and 
electrical systems.  This Phase I project allowed 
full vehicular access to each main pump in a 
space large enough  and costly enough to house  
40 research labs.  VA looked for  ways to provide 
same access in less space.

 
Interstitial  space•    In addition to the generous main 
fl oor mechanical  spaces,  full height interstitial 
spaces were provided between each lab and 
offi ce fl oor for ultimate systems access and  to 
allow future modifi cations with minimal disruption 
to the lab tenants. Value analysis supported the 
value, even at a substantial cost increase, for 
these spaces,  but it looked for ways to more fully 
use this space by  relocating and consolidating 
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equipment from the previously -shown generous 
basement mechanical space.

Lab piping•    Full  horizontally -distributed piping for 
all systems was routed at each of the interstitial 
spaces.  VA suggested  routing  at alternate 
fl oors with up and down  distribution?   This one 
duplicated function alone represented a million 
dollar (US) duplication.

Data and communications •  Finally, what discussion 
of  high tech and any University facility for that 
matter can go without a debate about  data and 
communications delivery methods and routing.  
All of our study  teams include specialists on these 
issues.  Yet I must  say , other than looking for 
effi cient routing, we have not yet convinced a 
University to plan for the inevitable time of wireless 
connectivity.  After all, does anyone here know 
if it will be less than fi fty years?


