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EXECUTIVE SU~1MARY 

A multi-perspective workshop on "Environmental Life Cycle Cost Estimating for 

Weapons Systems" was held from April 19 to 22 at Callaway Gardens near Atlanta, Georgia. 

The primary purpose of the workshop was to convene a selected group of experts from the 

Department of Defense, the regulatory comrnunity, other government agencies, industry, 

consultants and academia to provide input collectively in establishing a solid theoretical framework 

for a system specification for a life cycle environmental costing system. This report summarizes the 

activities and fmdings from the workshop. 

A framework that allows for integration of an environmental cost element structure at any level 

within a weapons system work breakdown structure was proposed and endorsed by all 

participants. A general process was proposed for performing an environmental cost component 

analysis wherein a sequential procedure is followed depending on the amount of data/information 

available. 

To assist in identifying a framework for an environmental cost component analysis for a specific 

weapons system, a methodology which uses a matrix approach to identify the relationships 

between the categories from the environmental cost element structure and the various phases of a 

weapons system development program was identified. Additional relationship tables allow for 

identification of existing models, costing methodologies and information/data requirements at each 

matrix cell. 

A consensus was reached among the participants on a number of issues including broadly defining 

what are environmental costs and what information is currently available. An effort was also made 

to assess priorities for development and implementation based on an informal survey. The survey 

asked participants to assess the current ability to effectively cost each item on the component cost 

element structure, to indicate the importance of each item on the component cost element structure 

as a major environmental cost driver and to estimate what they considered the probability of 

success of developing a model and database to cost each item on the component cost element 

structure within a two year period. Given the subjective nature of the results of the survey 

conducted during the workshop, additional surveys of a more rigorous nature will be required to 

provide a more substantive data set on which to base future activities. The workshop concluded 

with all participants indicating the most important items they had learned as a result of attending the 

meeting. 
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WORKSHOP DESCRIPTION 

Overview 

Over the past decade the Department of Defense (DoD) and the military services have recognized 

that protecting the environment is a critical element of national defense policy. Major programs 

have been initiated to remediate past environmental problems and to ensure that current and future 

defense programs and activities are performed in an environmentally sensitive manner. DoD and 

the services have recognized that environmental concerns need to be integrated into every facet of 

the military mission including base operations related to new weapons system development, 

logistics and disposal. OSD has initiated an approach to addressing environmental concerns called 

Conservation, Compliance, Cleanup, and Pollution Prevention (c3p2) based on the need for an 
integrated approach to environmental issues which recognizes that there are many ways for DoD to 

meet its environmental stewardship goals. 

Recognizing that remedial environmental programs can be expensive, DoD is seeking to implement 

procedures to enable the planning and execution of environmental aspects of their activities in an 

economically prudent manner. Economic analysis methods can be used to help DoD and the 

services make fact based decisions that balance the need for life cycle costs and the value received 

from environmental programs. Independent reviews have indicated that there are no tools currently 

available to address this need in a ~omprehensive manner. Accordingly, the Air Force is in the 

process of developing a co~prehensive economic analysis approach that can be used by them and 

the other services to support environmental decision making. 

The Air Force development plan included the sponsorship of a workshop on environmental life 

cycle cost estimating so that a resource document of potential issues, problems and solutions 

would be available as a basis for future activities. As a result, a multi-perspective workshop on 

Environmental Life Cycle Cost Estimating for Weapons Systerm was held from April 

19 to 22 at Callaway Gardens near Atlanta, Georgia. This report is submitted to the Headquarters 

Air Force Civil Engineering Support Agency (HQ AFCESA) through Delta Research Corporation 

by the Center for Sustainable Technology and the School of Civil and Environmental Engineering 

at the Georgia Institute of Technology to summarize the activities of the workshop. 

Workshop Approach 
The primary purpose of the workshop was to convene a selected group of experts from the 

Department of Defense, the regulatory community, other government agencies, industry, 

consultants and academia to provide input collectively in establishing a solid theoretical framework 

for a system specification for a life cycle environmental costing system. A list of participants is 

given in Appendix I. The workshop was aimed at identifying environmental issues of specific 
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concern to DoD and the services. Participants who provided special expertise and perspective on 

issues of concern and the current state of the industry in each area were identified in advance of the 

meeting. The workshop attempted to identify technical and economic issues and, where possible, 

solutions or recommended approaches for economic evaluation were developed. 

The workshop organization was led by Dr. J. David Frost and Dr. Jorge A. Vanegas of the 

School of Civil and Environmental Engineering at Georgia Tech and Dr. F. Michael Saunders, 

Director of the Office of Environmental Science, Technology and Policy at Georgia Tech. They 

worked closely with personnel from Delta Research Corporation and the Air Force in developing a 

comprehensive pre-workshop plan. Organizational meetings were held in advance involving 

individuals from these various groups as necessary. The agenda for the workshop is shown in 

Figure 1. 

Description of Workshop Activities 

A preliminary agenda was developed by the organizers in advance to the workshop that was, by 

design, somewhat broad in scope but intended to be flexible so that the participants from the 

different employment sectors (govemmen4 industry, consultants and academia) would be able to 

jointly contribute to its final structure. As a resul4 the opening half-day of the workshop was 

dedicated to a number of activities which were intended to stimulate ideas and promote participant 

input into better defming the workshop agenda. Keynote lectures were given as follows: 

• Dr. Jean-Lou Chameau,Director of the Center for Sustainable Technology at the Georgia 

Institute of Technology made a presentation outlining the need for sustainable development and 

technology as illustrated in Figure 2. He illustrated his talk with examples of current activities from 

around the world ranging from integrated limestone injection systems that capture acid rain causing 

sulfur dioxide before it enters the aunosphere to automobile recycling programs wherein the 

manufacturer agrees at the time of purchase to buy-back an automobile when its useful life is spent 

The philosophy embedded in the latter example was a frequent point of reference during the 

workshop. 

• Dr. Earl Beaver, Director for Waste Minimization with Monsanto Corporation made a 

presentation describing the benefits of including environmental costs in life cycle estimates given 

the exponentially increasing amount of legislation. His succinct discussion of the benefits of self

enforcement and in particular, recognition of the trend and hence implications associated with the 

growth of environmental laws as depicted in Figure 3 had a significant impact on workshop 

discussions related to uncertainty and hence evaluating the risk component of environmental life 

cycle cost estimates. 
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• Dr. Rita Gregory, Director of the Construction Cost Management Group at the Headquarters 

Air Force Civil Engineering Support Agency gave a briefing outlining the initiatives and activities 

that had preceded the workshop. She discussed the distinction between detailed cost analyses and 

review cost estimating and explained the role of both in the development of a weapons system as 

illustrated in Figure 4. Dr. Gregory also spent a significant amount of time in clarifying the 

distinction between "the cost of doing business" environmental costs and environmental costs 

associated with a specific weapons system. While this distinction was clear conceptually as shown 

in Figure 5, it remained as a frequent point of discussion throughout the workshop because of 

different perspectives about what could be considered "the cost of doing business". In other 

words, participants recognized the two distinct cost categories, but remained uncertain as to how to 

assign costs in a number of cases. 

Following the keynote lectures, the participants were assigned to one of four concurrent breakout 

groups, provided with a copy of the preliminary agenda and asked to critically evaluate it in light of 

their experiences and perspectives. The opening afternoon concluded with an hour long plenary 

session where the findings of these breakout groups was discussed and synthesized to defme the 

structure for the breakout sessions during the following two days. Some additional minor changes 

in the breakout structure were implemented as the workshop progressed to reflect unanticipated 

issues and concerns as th~y were encountered. The complete structure of the breakout sessions 

included 4 sequential half day efforts--as illustrated in Figures 1 and 6 as follows: 

• Breakout Session 2A - Cost Universe and Bounds 

• Breakout Session 2B - System lnfonnation Requirements 

• Breakout Session 3A - Component Cost Analysis 

• Breakout Session 3B - Environmental Costing Data and Methodologies 

The schedule for the final half-day of the workshop was established at the end of the two days of 

breakout sessions and was aimed at developing a consensus among the participants on a number of 

key issues. 

Workshop Results 

The principal results of the workshop can be most succinctly presented with a number of figures 

and charts. They are presented here in the final fonnat that was agreed to in principal by the 

workshop participants. 

As a result of discussions in Breakout Session 2A, Cost Universe and Bounds, and Session 2B, 

System Information Requirements, an Environmental Cost Element Structure (ECES) as 

shown in Figure 7 was agreed to. While the three breakout groups in Session 2A were to exanUne 
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the session topic from the perspectives of (i) component cost analysis structure issues (CCA), (ii) 

conservation, compliance, cleanup, and pollution prevention issues (C3p2), and (iii) life cycle 

issues, and the three Session 2B groups were to look at system information requirements for the 

acquisition, operation and support (O&S) and disposal and demilitarization (D&D) phases 

respectively, all independently arrived at essentially the cost element categories listed in the table. 

Discussion in the plenary sessions following Breakout Sessions 2A and 2B resolved a few minor 

variations. 

More importantly, a framework for integrating this environmental cost element 

structure at any level of a weapons system Work Breakdown Structure (WBS), as 

shown in Figure 8, was proposed by one of the breakout groups and following discussion was 

endorsed by all participants during the subsequent plenary session. As can be seen in the figure, 

the framework allows for integration of the ECES at any level within the WBS, depending on the 

level of detail required in a given cost estimate. 

Having established the fonnat for the ECES and identified the framework for integrating it into the 

WBS, the Breakout Groups in Session 3A, Data and Methodologies, and Session 3B, 

Environmental Costing Data and Methodologies, were asked to respond to a number of specific 

questions including: 

• what cost analysis models are available ? 

• what procedure should be used in selecting a cost analysis model ? 

• what data exists ? 

• what format is the data in ? 

Following breakout group examination of these questions, a general process was proposed for 

performing an environmental cost component analysis (ECCA) as shown in Figure 9. 

Within this process, a sequential procedure is followed depending on the amount of 

data{mformation available. For example, if limited data is available, then it may be appropriate to 

use an analogy type costing method On the other hand, if significant data is available, the use of a 

design/parametric model may be justified. It is noted that this process for performing an 

environmental cost component analysis can be perfonned for any item of the environmental cost 

element structure at any level within the work breakdown structure as shown in Figure 10. 

To assist in identifying a framework for an environmental cost component analysis for a specific 

weapons system, the methodology shown in Figure 11 was proposed. Through the use of a matrix 

approach, the relationships between the categories from the environmental cost element structure 

for the various phases of a weapons system development program are identified. Additional 
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relationship tables allow for further identification of existing models, costing methodologies and 

infonnation/data requirements at each matrix cell. 

Given the framework for enviromnental cost component analysis as illustrated in Figure 10, the 

final half-day session focused on developing a consensus among the participants on a number of 

issues including: 

• defming what are envirorunental costs 

• identifying what infonnation is currently available 

• prioritizing development and implementation strategies 

• summarizing participant perspectives as a result of the workshop 

Breakout group and plenary session discussions led to the following points of agreement: 

• Environmental cleanup and remediation of weapons related activities of the current and past 

decades indicate that all costs are not included in defense industry projects. 

• Current and projected environmental regulations have created an apparent need to clearly and 

explicitly identify "environmental costs" of weapons systems. 

• Requirements to identify costs reported separately from those of weapons systems as 

"environmental costs" are to be addressed as follows: 

- The weapon syste.m cost analysis requirement document (CARD) must have all 

environmental (C3P2, etc.) requirements and environmental goals/directives stated 

explicitly. The goal of the component cost element structure and its integration into the 

CCA process is to examine environmental quality issues. 

-All environmentally-related costs are therefore fully integrated into the life-cycle cost of a 

weapons system, just as are other categories of costs (eg. weight limitations, radar 

avoidance requirements, target detection and combat maneuverability). Therefore, 

although environmental issues may stimulate process changes or system improvements in 

weapons systems, the costs for these changes and improvements inherent in the 

acquisition process are difficult and, in some cases, impractical to separate from other 

costs. 

- H required to identify "environmental costs" associated with the introduction of a weapons 

system, the consensus on which costs are to be specified as "environmental costs" are 

those costs directly associated with compliance-driven activities (eg. processes, 

equipment, fees, labor, materials). These costs are those that can be directly allocated to 

meeting specific regulations and directives imposing the limitation on environmental 

impacts. 
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- In some scenarios, separate reporting of "environmental costs" may be required or 

mandated. This approach is inappropriate given the above integration of these costs into 

the overall design and costing of the weapons system. 

Given this consensus, an effort was made to assess priorities for development and implementation 

based on an informal survey. The survey asked participants to assess the following items: 

• current ability to effectively cost each item on the component cost element structure 

• importance of each item on the component cost element structure as a major environmental cost 

driver 

• probability of success of developing a model and database to cost each item on the component 

cost element structure within a two year period 

Examples of the score sheets · used to conduct this survey are shown in Figures 12 and 13. The 

summarized results of this survey are given in Figure 14. The results of this survey are highly 

subjective and as a result ~eir significance will not be discussed in detail. They do provide an 

indicator of where efforts and resources might be allocated. For example, a high composite score 

reflects a line item where the current ability to effectively cost it is high, the item is considered to be 

of importance as a major environmental cost driver and the probability of success of developing a 

model and database to cost the item within a two year period is high. Clearly, additional surveys of 

this nature would be required to provide a more substantive data set on which to base future 

activities than ~the survey reported herein. 

The final plenary session of the workshop involved all participants to identify what they considered 

was the most significant item they had come to realize as a result of their participation. The 

comments are summarized by participant affiliation (consultan~ governmen~ industry) in 

Appendix II. 
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Is there enough dsts/informstion to cost 
this item using a costing methodology 

more detailed than an AnaJogy1 >-•N!I!I0~---11 .. ANALOGY ..... .------<• • Scope Definition of the Item 

Is there enough data/information to cost 
this item using a costing methodology 
more detailed than an Expert Opinion? 
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more detailed than 
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Is there enough data/information to cost 
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Figure 9.- General Process for an 
Environmental Cost Component Analysis (ECCA) 
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Please provide your assessment of our current ability to effectively cost each line item, 
both from a methodology and a data points of view. 

Assessment of 
Ability 

Categories 
I 

Principal Cost Areas 
I 1 5 -

(good) (poor) 

Compliance • Air " 

• Water 
• Solids lNon-HCl.Laruuus Materials &~~.'~.:;t .. ·~ 
• Hazardous Materials 
• Hazardous Waste llocludina Radioactive) 
• Noise 
• Special Compliance .Reporting 

PQIIUIIQD •Air 
PriVInliQn • Water 

• Solids €Non-Hazardous Materials & Waste\ 
• Hazardous Materials 

< 

~ 

• Hazardous Waste llncludino Radioactive)_ 
L 

I• Noise 
I .-c~ 

CQnlervatiQn • n,l C~Cl vat~("- of the Natural ~ :a.~J;La: 
• n, t:~CI vation of CuJtural and A.~~ I 

I 

Resources 
• EIS/EA 

I 

I RIIIQratioo I • Water 
• Soi~k 

I 

' I • Materials 

I 

Management n• • • -ICII II IIIIU 
• Pruurc::uu Mctuctut:m lt:mt 

• Pruurmu ~unrvut 
• Trainina/Certification -

• Auditina 
I -..=,-. 

I 

CQsl Bilk • CuttiLII;Cll ''--a 

• Polltatinn P1 :vc1 it;vr • 
• Cut l.:)g'l va,ion 
• Restoration 
• Manaaement 
• Unknowns 
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Figure 12.- Assessment of Priorities for Development and Implementation - Part 1 
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Please provide your assessment of: 
(1) the importance of each line item as a major em1ronmental cost driver, and 

(2) the probability of success of developing a model and a database of the cost item by the end of Fiscal Year 1995. 

II 

Assessment of Assessment of 
Importance Probability of 

categories Principal Cost Areas Success 

I! 1 - 10 0.01 - 0.99 
II (low) (high) (low) (high) 

I 

CQmRiiiD~I • Air ....... 
• vva1er I 

• Solids (Non-Hazardous Materials & Waste} 
• Hazardous Material's I 
• Hazardous Waste (lncludinQ, Radioactive) 

II' w • Noise ~ 

II • Special Compliance Reporting 

I I~ a: ···~ 
:l ~olluiiQD •Air t-

~r!:~entiQD • Water :I 0 
I :l • Solids (Non-Hazardous Materials & Waste\ I 

~ : I a: • Hazardous Materials 
t- • Hazardous Waste (lncludina Radioactive) 
(/) • Noise 

i' 

t- ·~ z 
Cgnservalign n -•· of the Natural Ht:i~itc~.t w e I" 1.:: ;:::,.:: ;~ Vi::llll 

1-

: :i n -&' of Cultural and A11"'~ I .I 

I 
e 'r ~~~.::;~Vd.LIUI 

w Resources 
..J • EIS/EA 

I , 
IW 

I 

I 

t- --I U) 
I 0 

0 BIIIQrBtign • Water ' 
..J ' • Soil 
c( 
1-

• Materials L 
I z w 

::E z 
0 Managemgnt 1 • Plannine1 a: • P.nxn i::lllll ~~Clllli:I.Ut:nm:::ttl -> I • Proaram ~•Jooort z • Trainina/Certification w • Auditina~ I 

~QII Bilk - ·~ • Lu1111L ,..cu •'-'~ 

• PolbJtion Pre"t::• n.iu• •- I 

• Conservation I I 

• Restoration 
• Manaaement 
• Unknowns 

Figure 13.- Assessment of Priorities for Development and Implementation - Part 2 
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I 
(1) (2) (3) (4) 

Average Average Average Composite 
Categories Principal Cost Areas Ability Importance (Importance Score: 

I 

X ((1)x(2)x(3)] 
Probability) 

~QmRIIID~I • Air 2.72 7.83 4.96 13.50· 
• Water 2.38 7.46 5.00 1'1.90 

I I • Solids (Non-Hazardous Materials & Waste\ 2.41 575 3.84 9.24 
• Hazardous Materials 2.55 7.88 4.85 12.40 
• Hazardous Waste (lncludina Radioactive) 2.66 I 8.46 4.92 13.10 
• Noise 3.14 3.83 1.74 I 5.46 
• Special Compliance Reporting 2.55 5.38 3.29 8.39 

~QIIutiQD •Air 3.45 6.67 3.23 ' 11.10~~ 

ere~enliQD • Water 3 .. 1:7 6.42 3.26 10.30 I 

• Solids __ (Non-Hazardous Materials & Waste) 3.07 5.42 2.90 8.90 
• Hazardous Materials 3~14 7.25 3_.82 12.00 
• Hazardous Waste _(_lncludina Radioactive) 3.24 6.8_8 3.69 11.90 

I • Noise 3.52 4.00 1.67 5.87 

CQnserY.~Ih:~o -. nl C~ll:~l vc::it;u. of the Natural Hc:i'Uita. _3.41 4.88 .;: 1~2.00 6.82 
• In: c~· ~I vc::i&,;UII of Cultural and All~~ .I. .I 3.21 4 .. 13 : _1.84 5.92 

Resources I 

• EIS/EA 2.66 5.58 3.54 I 9.42 

-- '--
·--- ·=- --~· 

RestQmliQD • Water 2.45 6.96 4.83 11.80 
•Soil 2.28 6.79 4.68 'L10.70 
• Materials 2.55 6.29 4.31 11.00 

-

I 
1- -~ 1- ·-

1- 1--' 

Maoagemgot n1 · 
• I" ICIIIIIIIIU 2.93 l- 5 .. 54 I• 3.83 10..60 
e pI UUI Clll t~d.lld.U~I llt:=l il 2.69 6.13 4.38 11.80 
• Proaram Suooort 2.83 5.67 4.00 11.30 
• Trainina/Certification 2.76 5.58 ' 4.00 11.00 
• Auditina 2.97 5.29 3.67 10.90 

I• 

= I~ 

~QSI Rills • Cu. riL .;t:~r ..;~~::: 3.76 · s~71"~ , 1= 2.89 10.90 
• PnlhJtion rrcv~r .iiv• 3.97 6.08 2.44 7.25 
• Conservation 3.79_ 5.63 2.41 9.15 
• Restoration 3.72 6.33 2.69 10.00 
• Manaaement 3.76 5.92 2.n 10.40 
• Unknowns 4.62 6.21 1.87 3.82 

Figure 14.- Results of the Assessment of Priorities for Development and 
Implementation 

(Based on Individual Assessnzents of¥Vorkshop Participants) 
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APPENDIX II - PARTICIPANT PERSPECTIVES 

The final plenary session of the workshop involved all participants identifying what they 
considered was the most significant item they had come to realize as a result of their participation. 
The comments are listed by participant affiliation (consultant, government, industry) below. 

CONSULTANT PERSPECTIVES 

• Be prepared to acknowledge the fact that when we have a system that gives us a "true" 
environmental answer, it may be so politically unfavorable that either it will affect the viability of 
the program, or will provoke a change in the problem statement such that the resulting answer is 
easier to accept 

• Development of an environmental cost element structure was an important frrst step. Data is 
biggest problem (as it is with any cost study). If data is to be collected by weapon system, then it 
becomes a problem of apportionment Many "environmental" costs are buried in other costs and 
are not easily separated. 

• Developing a working cost model for environmental weapons systems is going to be very 
difficult, and may not be necessary, since many existing models solve parts of the problem and can 
be used in combination to solve the larger problem. 

• If environmental costs and impacts for a major weapon system must be reported, a 
standardized system and methodology are required to produce the result The government should 
defme and sponsor construction of .such a system. A basic structure for the system was agreed 
upon. 

• Tiiere is a need for identifying specific activities that may have environmental impacts. Other 
needs include: definition of environmental costs; ranking of environmental cost drivers; and 
ranking of the most important model development activities. 

• It is not clear what environmental estimates are required for the CCA. The CCA may or may 
not require that the environmental costs be explicitly stated. It was stated that if the manufacturing 
and operational units are in compliance with Federal, State, and local regulations, then the currently 
estimated Ufe Cycle Cost (LCC) already includes the environmental costs. It was also stated that 
reporting the portion of the component price, for example, has little importance and will be very 
difficult (expensive) to report. If environmental costs are reported in the CCA, then there is a 
concern that estimates will not be consistent between programs. It may be that only the 
demilitarization and disposal activities will require environmental estimates in the CCA. Only a 
database and estimating tool for disposal wil1 be required. Industry should estimate all 
environmental cost in order to achieve the p2 requirement, however. The establishment of a cost 
category structure, the collection of da~ and the development of tools will be required to achieve 
these trade studies. 

• The participants at the workshop seem to believe that the estimating of environmental costs for 
weapon systems in the near term will be hampered by historical (known) data. Less concern was 
voiced on the tools, methodologies, and techniques to do the estimating. Considerable work is left 
to be done by the defense community on the development of standardized CWBS's to define the 
LCC models for environmental cost analysis. 



• The concepts and methodologies behind life-cycle environmental cost assessment are very 
similar for both the private industry and government sectors. The differences arise in the drivers 
for performing cost allocations which affect specific costs to be included (i.e., private vs. social) 
and the way in which these costs are categorized (i.e., compliance, p2, .. vs. ecological, H2S, 
Leg!P eg' Stakeholder Perception). Therefore, there should be more concurrent development of the 
underlying concepts and methodologies of LCEC in order to account for the efforts and 
experiences of both sectors. 

• The distinction between private industry and the government sector is the customers served. 
Private industry customers are assumed to be other companies or individual consumers. 

• We have a solid and strong WBS to collect and allocate environmental costs. We are still fuzzy 
on the meaning of environmental costs to ensure consistency across the board. 

• It is a bigger challenge that I thought 

• We've concluded that the nonnal generic analysis process is applicable to estimating costs 
associated with environmental issues and developed a general environmental cost element 
structure. We have not concluded specifically what should be broken out Although we may be 
able to model environmental processes, data limits current estimates. 

• Environmental costing is difficult. The workshop gave us a good frrst view of what is 
required. 

• The conclusion was m8de that ~nvironmental costs are those that can be tied to a specific
regulation or directive. A lot of environmental costs are captured in overhead. The problem is what 
to break out separately or if·the break out is required. 

• Building databases is probable in all areas but availability of reliable data will force limitations. 

• Top area for putting effort is compliance, p2, management and Cost Risk. Need for 
consistency in writing cards, WBS's, specifications and looking at cost throughout DoD. 

• Environmental costs are not collected by weapon system but are by facili~ty and/or function. 
There is no clear definition of what environmental cost means. There is absolutely no consideration 
of externalities to DoD. System requirements must list explicit environmental requirements. Need 
for cost accounting system and database that captures and stores cost data by location, type, cost, 
function and weapon's system. 

• The generic estimating process can be applied to the CCA process to try to identify 
environmental costs. 

• I have a greater understanding of the problem of estimating environmental costs and why or 
when we might try to systematically tackle the problem. Some things that come to mind are: 

-Should there be an MSV for D&D? 
-Environment issues should be addressed when compliance involves activities other than the 

current way of doing business. 
-As future cost data is gathered for production and O&S (i.e., H/W, support, maintenance), 

environmental costs should be captured and eventually be part of our historical databases. 
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The question is at what rate, if any, will our current cost factors/methodologies increase in 
the future in relation to increasing environmental requirements/regulations. 

- I think the disposal phase needs to be addressed separately. This area of Life Cycle 
Environmental Cost is where there should be cost model development 

• As a government participant. I feel that the workshop successfully concluded that there is a 
way/ways to cost environmental cost by weapon system. Although the data may be hard to come 
by, I feel there is some hope as far as costing environmental issues. 

• We developed a process for identifying if environmental costs are included in a weapon 
system's estimate. Relating to the process, we developed a matrix for showing where those are 
included within a weapon system. We may not be able to directly break out those costs, but the 
matrix can help show where they are. 

• Environmental costs are difficult to quantify in a format that is easily reported. Many 
"environmental costs" cannot be separated from "operational costs". We must have a standard 
WBS in order to create a "model" and to be able to compare costs in order to assure environmental 
costs have been captured. This requires a clear defmition of what really are "environmental costs". 

• We defined a WBS for environmental costing - the "Box" (ECES). This is a guiding 
framework for all discussion, analysis, etc. 
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• We detennined an approximate ranking of the relative importance of cost driving elements of a 
cost estimating system. The ranking of these elements varies greatly depending on the point of 
LCC at which the assessment is made. The model(s) produced as a result of this workshop can be 
valuable to both program managers and independent cost estimators. 

INDUSTRY PERSPECTIVES 

• There is no clear cut method of distinguishing the environmentally related costs of a product to 
a high degree of accuracy. 

• · Precise definitions of the type of environmental issues/factors (i.e., air compliance, air 
pollution prevention, etc.) are required and need to be standardized. Also, the "right" questions 
need to be asked of the parties providing the data, i.e. those who contribute to the environmental 
cost database. 

• Preliminary cost element structure developed. Existing database/cost models are inadequate. 
New database/cost models must be developed and must be shared with industry. 

• Environmental costs will be integrated as an element of the overall weapon systems cost. 
Funding of weapon systems must take into consideration these environmental costs. Need 
consistent approach to estimating cost 

• Environmental costs will be reported by contractors for each weapons systems. Procedures will 
need to be planned for and at a future date implemented to separate environmental costs associated 
with each program/contract Need a definition of environmental cost across industry. 

• It is important that the customer defme explicitly what information they want tracked, how they 
want it tracked, and provide the funds to track it. 

• The question I still have is "where is the value-added in tracking envirorunental costs?" Why 
are they different than any other cost? The weapons system needs to be costed at a number that 
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I 
reflects all the costs no matter if they are environmental or not The check is have they been 
included in the total costs? 

• The most important number that is not being cos ted is at the D&D phase. We should look at 
establishing a milestone to reflect these costs more realistically in the time frame where they wi II be 
occurring. 

• The identification and quantification of the cost impact of environmental considerations will 
become a part of the acquisition, operation, and ultimate disposal of all weapon systems in the 
future. Contractors will have to be responsive to and report on those factors. 

• The issue of what defmes an environmental cost (in general or for a weapon system) remains 
unresolved. An accounting approach was adopted for present purposes, but this begs the question 
of the total economic cost to which future programs may be held to account by society. 




