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Abstract: This report presents guidelines for a successful energy 
management project. It acquaints the manager with the project management 
tools that have been found to work well in energy management projects. 
Furthermore, the roles of the project manager, the tasks he or she must 
perform and the sequence of these tasks in such management projects are 
explored. 
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EXECUI'lVE SUMMARY 

If you are reading this you may be asking yourself "What does energy 

rnanagement have to do with my business strategy?" 'Ihis paper makes 

the argument that whatever your business is, you may have an 

opportunity to ilTiprove the effi c i ency with which you turn labor and 

materials into goods and servi ces. Presumably this provides your 

business with a competitive advantage and your customers with more 

service at l ess cost. 

OncE> you r ealize how energy rnanagement ties to your business 

strat egy, the next steps you take are crucial. Beyond the technical 

issues of how t o reduce energy costs are the management issues of how 

to go about your energy rnanagement process. '!his paper prescribes a 

process that, if followed , will assure a successful and cost 

effective effort. The following questions are answered: 

a . wno should be involved? 

b . w'hat needs t o be done and in what order? 

c . How are the various energy management opti ons prioritized? 

d. Where · are the risks and how can I avoid these potential problem 

areas? 

We encourage you to seriously consider including an energy management 

program as part of your business strategy. Your customers ' 

perception of your products' value will increase . 
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1. 0 INI'ROIXJCI'IOW 

1 . 1 Purpose 

A successful energy management project terds to cut across many 

organizational lines. It requires that the manager be able to 

prioritize technical alternatives, make use of economic analysis 

tools, and enploy project management techniques. Although the issues 

involved in an energy management project rnay be technical in nature 

the responsibility for these projects often belorgs to a 

non- technical manager. 'This manager rnay have good line management 

skills but no exposure to project management skills . 

'The p.u:pose of this paper is to present guidelines for a successful 

energy management project. It will acquaint the !1'anager with some 

project !1'al1agement tool s that have been fourd to work well in energy 

!1'anagernent projects. To acconplish this we explore the roles of the 

energy management project manager, the tasks he or she must perform, 

and a proposed sequence for these tasks. Each project is different. 

1.arge projects may involve many organizations. Slrall projects rnay be 

a=rnplished with only two people. '!his paper puts forth some 

generic guidelines that rnay be used in either situation. Once we 

have disatsSed and defined these guidelines, we illustrate them with 

four actual energy management case studies. These case studies were 

selected t o illustrate how different types of organizat ions approach 

the energy management project. Although this paper is not technical 

in nature, we have also included some basic technical tools in the 

appendices. These tools are sumuarized in Section 4. 0 of the paper. 
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1. 2 Part of the Overall Business Strate:y 

Ask yourself, "Why am I in business?" As any budding student of 

management would tell you, your purpose is to provide maxiJm.nn value 

to your business' stockholders1 . An energy management program is 

often one of the most cost effective options available that add value 

to the business. As discussed further in Section 4 . 5 and 

demonstrated in Apperrlix E. 2, a cost re::luction effort that yields a 

dollar of savings is often a better investment that an effort which 

yields an additional dollar of sales. Once the project manager for 

an energy rnanagement program internalizes this truth, it is the most 

effective argument available for selling the program. Tieing the 

program to effects on profitability and stockholder value is a very 

convincing link to the business strate:y and will help assure support 

for this type of endeavour. 

Ho..; did the cost of energy become such a major factor in the 

financial success of organizations? For many years, energy was taken 

for granted. Unt il the early 1970' s, most people did not give energy 

a second thought. It had always been abundant. Peopl e assumed that 

it always would be availabl e . 1he low cost and seemingly endless 

supply appeared to justi fy the assumption. 

'Then came the petroleum embargo of 1973- 74 . For the first t ime, fuel 

oil, gasoline and other petrol eum products becaJre scarce for 

consumers around the world. With this scarcity came a substantial 

rise, on the order of four hurrlred to five hundred percent, in the 

price of these products. Although the embargo seerre:l. to indicate 

that the energy problem was something that developed overnight , i t 

- 2 -



actually was the result of a problC!lll that began 20 years before. 'Ihe 

United states prcx:luce::l all the energy it and rudl of the rest of the 

world needed until the early 1950's. After that time, the rapid 

grc:Mth of the U.S. econany, and its increased affluence accelerated 

the deman:i for petroleum beyond the nation's capacity to meet it. 

'Ille sucoess of an energy management pro:Jra.-:i revolves arourrl several 

factors (Section 2 provides more detail on this subject) : 

i. Involving the right people at the r ight time; 

ii. Assuring effective oonm.mication between these people; 

i ii. Obtaining fun:lin;J, successfully selling the program; 

iv. Encouraging 110:.ners.'1.ip" of the process by these people; 

v . Buildin;J credibility with the stockholders and senior management 

thus assuring ongoing support; 

vi. Providing for ongoing control of the effort through proper 

management, training, motivation and energy measurement. 

Tcx:lay many utilities, energy conservation ccmpanies and private 

:i.rrlustries prorrote energy efficiency in retrofit and new 

construction. Utilities offer many programs to assist oorrpanies in 

using their energy systems rrore efficiently . Engineering and 

consultin;J o::r.panies assist them in reccqnizing possible waste areas. 

Energy management provides the rroGt cost effective method available 

to minimize the continually rising costs of energy consumed in the 

world tcday. By applying effective energy management practi ces, 

energy waste can be eli.r.Unated. In addition to saving =ney, 

elfaunating energy waste will help to build a stro:v;;er and more 

stable position for any organization and nation as a whole. 
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l. 3 Energy Management Defined 

Energy Management is a program initiate:l by managerrent or other 

personnel to obtain maxi.l!um energy efficiency in a business. It 

requires a company to initiate, design, analyze, and ilrplernent an 

effective prograrn which maximizes ~y profits by minimizing 

energy costs. '!his is done by makinq the rrost use of a building's 

structure, energy consuming equipnent, operating methods, and 

personnel. 'The techniques used in an effective energy management 

pro;rra.'11 are similar to that used by any business which has an 

effective administration, finance, marketing, or production 

depart::ment. It may require the active .i.nvolvernent of management, 

engineers, consultants, verdors, operating and maintenance personnel, 

and utility representatives. 

l. 4 Research Metho:l 

'The authors o f this papar bring approximately 20 years of experience 

in the f ield of energy to this paper. 'Their perspectives include 

that of a consultant, verdor, utility and an en::i user. '!heir 

exposure includes both successful energy rranagernent projects and 

dismal failures . 'This diverse knc1.rledge was pooled to develop an 

outline for a successful energy management program. 

'!he outline was broken into tasks, and restX>nsibilities were 

assigned. A schedule 1.as develope:l. to ensure ~letion of this 

research project within the time constraints of the class. 1he 

schedule was used to shON picgress during class presentations, but is 

not included in this paper. 
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'Ihe research began with an on- line literature search to canpile 

articles that others have written on the subject of managing an 

energy managem:mt program. Interestingly, this search uncovered a 

number of articles and books written in India and En:Jland, which 

provides an international perspective. In addition, nost of the 

articles were written between 1978 and 1984 , fella.Ying the energy 

crisis in 1973 . 'Ihe on-line literature search was suwlement:e:l by 

searches in business and technical literature Wexes. ?-bst of what 

has been written on the topic of energy management addresses the 

technical nature of energy =nservation. Ha..JeVer, several articles 

provi ded i.nportant infornation on the management issues. 

'Ihe information found in the literature search and that gained f rom 

the authors ' experience were used to develop a rrcdel for a successful 

energy management program. 'Ihe rrcdel di scusses t"'e necessary 

players, tasks and timing. A fla.v chart was developed to shc:M the 

prescribed method. A responsibility interface matrix (RIM) 2 was 

developed and is suggesto::l as a tool for starting an energy 

management prcgram. Technical tools were gathered which are rreant to 

be references for evaluating energy saving projects. These technical 

tools are summarized in Section 4. O, and supporting infonnation is 

contained in Appendices B,C,D and E. 
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Finally, manage."llent case studies were selected to illustrate the 

r:xxlel . 1he case studies are projects in 'lo.filch the authors were 

involved. 1he projects "'ere selected to r epresent a wide rarqe of 

organizations, management structures arrl levels of success. Energy 

managers arrl key players were interviewed, usirq a pre-<letermined 

interview format . 'The interview fonn was developed with the intent 

of gatherirq information on the selected case studies ' energy 

management programs. A copy of the interview form can be found in 

llppendix A. The completed forms were not incl uded in this paper to 

preserve the ana:rynimity of the participants. 'lhe nanagement case 

studies are presented generically in Appendix A, an:! disoissed in 

Section 3 . 0 . 
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2.0 ffiESCRIPITON FOR MANAGEMENl' SUCCESS 

2.1 Success Defined 

'There several ways to define success with respect to projects. '!he 

first mcxle of success is in avoidinJ projects that do not have a gcxx:i 

c.hance of being successful. '!hat is, by careful study of the 

possible alternatives, one can eliminate projects that do not fit 

well with the goals of the organization. Once a project is selected 

it will be deemed a success if it is on tbre and within budget while 

achieving all of its objectives. At this point a project's success 

can be measured both quantitatively and qualitatively. Q.Jantitative 

success can be measured using energy ao::ounting techniques. 

Qualitative success is a measure of the human issues involved in 

running a project. These issues will contribute to the quantitative 

success of the project. This pai:;er will address both types of 

issues. Many things can contribute to a successful project. We will 

concentrate on those 

success problematical. 

successful project. 

elements whose absence will make the project's 

'!here are~ rrajor requirerren5for a 

First, it is inq:Jortant that the project have a clear goal and that 

this goal is closely aligned to the organization's goals. If the 

project is not clearly in support of the organization's goals, it 

will be difficult for it to =mpete for the tiJre and attention of 

those who authorize and fund projects. If the goal is not clearly 

stated it will be difficult for the project team to work together 

toward its achieve."Tlel1t. 
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Se=rrl, th~t be composed of the right mix of people 

and skills to plan, irrplernent, and maintain the project. 'lhe team 

must include as a minil11urn four basic elements: a high level sponsor, 

a project chanpion to take responsibility for the project, people 

with the necessary skills to actually irrplement and maintain the 

project, and, l astly, people who will be affected by the project 

though they will not actively participate in it. 

'lhe~level spo~s necessary to generate roope.ration across 

O">M> ~l l ines. "°"'"""" to ~ =ragor =iated wieh 

energy management , "I can' t stress enough the necessity and 

irrportance of cragernent '. Everybody in the plant has to 

know that whomever is running the operation i s behind good energy 

. management. " 3 

'!he project chanpion provides the energy and enthusiasm needed to see 

the project through. Jack Meredith refers to this person as the 

"entrepreneur \Yho sells the the idea throughout the finn". 4 'Ihis 

role may be playe:l by the high level sponsor or may be the project 

manager. 

Often the skilled people required to do the energy management project 

eY.ist in the organization. '!hey are the operators, maintenance, or 

These people have an irrportant contribution 

since, though they may not realize it, they know the facility better 

\ 

facilities people. 

than any outside group can. If however, sore additional expertise is 

required or, if these people cannot be spared to work on this 

project, additional expertise can be enlisted in the form of 
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consultants and contractors. Use of external help increases the 

importance of involving and educating the people in the organization 

who will be l iving with the results of the project. If these people 

are not involved with the project they will have a tendency not to 

take ownership of the CO!lpleted project (Not Invented Here 

syrrlrome). At best this results in their ignoring the changes (i.e. 

not maintaining the project) or at worst, there may be active 

sabotage. 

'Ihe fourth group of people to be included in the project are those 

who are not required to actively participate but who will be affected 

by the :i.rrplemented project. Whenever there is a change made in 

equiprrent or routine, the people who are affected will react to the 

change. Typically, even if the affect of the change is gcx:d, the 

reaction will initially be opposed to that change. 'Ihe goals and 

intent of the project should be made clear to all l evels that might 

be affected. Meetings, training, and publicity are three ways of 

acconplishing this. 5 Once the infonration is supplied to this 

group of people careful listening to their concerns and suggestions 

will help avoid serious problems with the :i.rrplementation and success 

of the project. Even if this group cannot actively contribute to the 

success of the group they can effectivel y sabotage or even kill the 

project. 

Finally, there must be a well thought out plan based on accurate 

information. 'Ihe steps the manager should take in getting this 

information and in 

sections. 
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2. 2 Prescribed Project Sequence 

'The first part of the model is a flow chart, Figure 2 . 1. '!his flow! 

chart shows the events that are ccmnon in Energy Management 

projects. 'The fla.v cha.rt has tv.u purposes. 'The first is to aa:rua:i.nt 

the manager with the tasks that nrust be done in any energy management 

project. The second is to sha.v the order in which these tasks should 

take place to best ensure the success of the project. 

Energy Management Goal Setting 

'The push for an energy nanagement project can ccrne from the rank and 

file of an organization . If this is so, an effort will have to be 

made to attract the attention of a high level sponsor. 'Ihis is done 

by first selling the idea to your manager, who in turn sells it to 

his manager and so on. This is the normal pr=edure for getting any 

project approved. It is important at this point to check the 

proposed project to be sure i t is in a=rdance wi th the 

organization' s goals. If it is not then it will be very difficult to 

find a sponsor. 

More conm:inly, the project goal i s set in response to a directive 

from management to cut energy costs. In this case the manager 

issuing the directive becomes the high level sponsor mentioned 

earlier. Initially, t.lUs goal is si.rrpl y stated in terms of facility 

budget cost cuts. It is up to the assigned manager to come up with 

the specific way of accomplishin;J this goal. After the oil embargo 

and energy crisis of the early 1970s it was not un=rroron for that 

appointed manager to have energy management as his primary 

responsibility. Corporate resource groups came into existence to 
- 10 -



Figure 2.1 
ENERGY MANAGEMENT PROJECT FLOW CHART 
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assist facil ity energy managers. In today's envirornnent of reduced 

energy prices an:i world competition many middle management positions, 

including that of energy manager, have been elimlnated. It is nore 

ccmaron at the present t ime to find that the manager who has energy 

managerrent responsibility also has other full time responsibilities 

(i.e. school principal or rnaintenance engineer). 

Project Resoonsibility Assigned 

Once the goal has been set a manager will be assigned. responsibility 

for meeting that goal. '!he project has the best chance of success if 

the manager appointed will become the project chalrpion. In the case 

study swumarized in Section 3. 4 , the manager took the project upon 

hllnself in order to save staff positions that would have otherwise 

been cut. In this case the manager became the project chalrpion and 

had no problem inspiring enthusiasm in his team. If the manager has 

too many ti.me derrands already, the project will not receive the 

attention it needs or will do so at the expense of the attitude of 

the manager. 

to its success . 

'Ihe manager' s attitude t.aNard the project is critical 

Once the manager has been selected there are several tasks that 11UlSt 

be started in order to fonnulate a project plan. These tasks = 
a t the same ti.me frame and should be CCXJrdinated carefully. 

Gather Accurate Data 

In order to generate energy management projects the manager must 

first Jcno.r where and how the energy is being used in the facility . 

'!his is normally a=rnplished in several steps . First the energy 

audit team is formed. '!his team must include someone that i s very 

- 12 -



familiar with your facility and SOireOne who is familiar with the 

concepts of energy conservation. If the necessazy expertise is not 

available in your organization outside sources should be considered. 

In the case study concernirq a sernicorrluctor manufacturer (see 

Section 3. 3) the facility expertise was supplied by an engineer who 

had recently retired and was brought back as a consultant. In many 

cases that expertise will exist in house. utilities and consultants 

can provide assistance in reco:.Jl1izing energy project opportunities 

and audit prcx::edures. (For specific information on energy usage and 

energy audits please see Appendices B and c.) 'Ihe goals of the 

project should be clearly CO!l1!!1.lnicated to the audit team. 

Build lateral Supoort 

As the manager organizes the collection of energy data, it should 

be=me clear that the audit teaJn will be crossing into other 

managers' areas in order to acquire the data. It is ~rtant to set 

up good lines of communication with these managers before the audit 

team begins its job. If these managers are not informed of what is 

happening before it takes place, their init ial response may well be 

to protect their territory. Inforrre.l o::mnunication as well as formal 

communication are appropriate. If the managers involved have good 

working relationships, their cooperation will be easily obtained. 

'Ihis is done by inforrre.lly providing information on what the project 

is and encouraging their feedback on hw it might affect their 

areas. 'Ihis inforrre.l cormiunication should then be formalized in 

writing. If no relationships exist or they are not good working 

relationships, a rrore formal initial =m:runication mode such as 

letters and formal meetings may be necessary. In scheduling meetings 

it is wise to involve the high level sponsor in order to communicate 
- 13 -



the source of authority for the project. 'lhe feedback obtained from 

the other managers may point out possible areas of resistance that 

the project manager should be aware of. As the project prcxYeds, 

these lines of corranunication will provide valuable f eedback that can 

prevent costly mistakes (e.g. saving energy at the cost of poor 

product quality) . 

Establish Corrcnunications Process With Sponsor 

Good connnunication with the high level sponsor will help to ensure 

continued support. 'lhe sponsor has delegated SOl1'e of the authority 

to the project manager but still retains the responsibility for 

successful completion of the goal. 'lhe sponsor will also be able to 

provide information on the timing of funding requests arrl any c:han;je 

in the organizat ion's goals that might affect the project. 

Building the Project Team 

As the audit data is gathered, energy managernent opportunities will 

become evident. In order to prioritize these opportunities, it will ! ~ 

be necessary t o put together information on the total cost of ~:J.b­
.implernenting these ideas and to evaluate the a f fects of the ~ 
.implemented plan on the facility's operation. As each opportunity ~· J 
presents itself there will be people associate::! with that opportunity n 1 
that need to be added to the project team. 'lhe right mix of people ~ · 

~ 

~ bP '1. 

may include the manager's own staff, facility users, consultants, 

corporate resources, government sponsored resources, contractors, 

or utility resources. Please refer to the discussion of vendors, 

discussion of the potential 

m:rnbers of the project team.~ .Jl-'- lv.Jo (.,;~ 
().,.L ~CA'; ~ 14 - I ~-11 fi!A. µ~,\ 

\, '· .. \_ \\ _. '-" j\-'\ 1 l-.t ~·v t I 
'\) ·' /)\9.."'"1\0 ~.., M~t. 

Rn1s in Section 2. 3 for a detailed 



Team building is more than silnply assigni.n;J tasks to members of the 

team. I t is ilnportant for the manager to comrnunicate clearly the 

responsibilit i es of all members. This helps eliminate 

misunderstan::lirigs. 'Ihe ilnpleinentation of a Responsibility Interface 

Matrix (RIM)6can help establish what the responsibilities are and 

what communication is necessary. A further diso1Ssion of RIMs will 

be found in Section 2 .3. 

It is ilrportant for the manager to clearly communicate the goals of 

the team and keep them apprised of what is happeni.n;J . In order to 

motivate the team it will be necessary for the manager to understan:i 

the needs of the team members (i.e. traini.n;J , tools, etc. ) and to 

provide reco;init i on of their contributions. I f good formal 

communications are establ ished (e.g. regular rneeti.n;Js) the team will 

have a goc'"' understanding of the s tatus of the proj ect and how they 

are doing. If good informal communications are established, the 

nenager will get critical feedback in a t i.rre ly manner. Informal 

communication often un=vers infomation that might not !l'.ake its way 

into forrral channels until there was a serious problem. This type o f 

problem is especially apt to hai:pen on large projects with a long 

chain of fomal communi cation. A good exa.-iple of this is found in 

the case study in Section 3 . 2 . 

Economic Analysis 

In order to procee::l with project selection,the potential projects 

must first be analyzed economically. Information on capital costs, 

installation costs, and naintenance costs must be obtained. Probable 

savi.n;Js r esulting from the project must be estimated. It is very 

ilnportant, especially on the first project, not to underestimate the 

costs and overestimate the savings. I f the project l ooks reasonable 
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using consexvative information it will starrl a gcxxl. chance of being 

successful. It is il11portant to use the economic analysis tools that 

are appropriate within your organization. 'Ihe high level sponsor can 

assist the manager by acquainting him with the types of analysis 

normally use::l to get funding. Financial justification methcds are 

discussed in Apperdi.x E. 

Proj ect Selection 

Once the project opportunities have been examined the project manager 

will be able to prioritize them. '!he projects can be separated into 

short-term, rredium-term, and long- term strategies. 7In order to 

insure cooperation on future projects the first energy management 

project selected should be quickly achievable and have a strong 

chance of success. 

How projects are prioritized will be a function of many factors. 

Obviously a gcxxl. economic payback is often il11portant. However, the 

!:est investment of the organization's funds may be a project that 

requires more capital and personnel resources than are available to 

the manager in the current fiscal year. Starting with a project with 

less economic appeal can get the energy management program off the 

grourrl and allow the manager to prove his abilities to upper 

management. It is il11portant to get the input of the upper level 

sponsor w'hen the manager is doing the prioritization. More detailed. 

discussion of issues in project prioritization can be fourrl in 

Appendix E. 
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Furdina F\lt:ure Projects 

After the rnanager selects the initial project, work can be started on 

funding of future projects that could not be accomplished in the 

current fiscal year. The upper level sponsor can supply information 

on the process of applying for resources in the next fiscal year. 

The success of the initially selected project will have a stroD;J 

affect on funding for the next project. 

Irrq?lementirq The Project 

This paper is not meant to discuss the nab.Ire and tools of project 

management . OW:: purpose here is to touch on some of the management 

issues involved in implementing a project. 'Ihe interested reader can 

find a variety of information available on the subject of project 

management . 

In order to implement the project in an organized mmner, a detailed 

schedule of events and the time allowed for their corrpletion should 

be drawn up. 'Ihis allows the project team to know what is expected 

of them and gives the manager an impartial way of evaluating their 

performance. 'This project schedule should be reviewed at regular 

meetings (formal communication) and as problems or opportuniti es 

arise (informal communication). 

Even if the project is being run by an outside engineering fim the 

responsible manager must still monitor the project's needs. Are the 

right people available? Do they have the ti.me and tools required for 

successful completion of the job? Is the project staying on schedule 

and within budget? There will be ti.mes when the user's authority is 

needed in order to get the project back on schedule. It is important 

to reme.1\ber that wh.ile authority can be delegated, the responsibility 
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for the projects successful completion still rests with the manager 

assigne::l to the project. 

It is important to allow time and resources for the transfer of 

knowledge (i.e. as-built drawings, operation and maintenance manuals, 

etc. ) to the en::l.-user. 'Ihe transfer of this knowledge is critical to 

the qualitative success of the job. Good ccmnunication is extremtly 

i.mportant at this stage. Progress reports should be ccmnunicated to 

the upper level sponsor, the parties who will be affected by the 

project inq;>lemcntation, as well as those actively involved in the 

project. On large projects involving many contractors, eTBineering 

f i rms, and suppl iers the manager will need to keep in constant touch 

in order to evaluate the performance of the project engineering firm . 

News of the project's CO!rq:)letior and success should be communicated 

throughout the organization. This is the tirre for formal recognition 

of those who made the project a reality through their efforts. 

Reco:Jffition of those w'ho have gone through training in order to use 

or maintain the new facilities or procedures should also be 

reco:Jffized. 

Measuring success 

As was mentioned earlier, success can be measured both quantitatively 

and qualitatively. As the project is inq;>lemented the manager should 

also be setting up mechanisms to assess the results . It is important 

to measure the success of the project for several reasons. Energy 

accounting allows the payback of the project to be verified. 'Ihis is 

useful information when applying for future funding. Energy 

accounting allaHS the manager to apportion rewards and recognition 

based on actual energy savings. (Energy accounting is discussed in 
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Append.ix B. ) 

Reviewing the a=rracy of estimates allows the manager to make better 

estimates on future projects. 'These are quantitative measurenents of 

success. 

In addition to these the manager should also review the qualitative 

success of the project. Identifying where the roadblocks were in 

this project can help the project team avoid or minimize them on the 

next. One of the best measures of the qualitative success of the 

project as seen by the project team is whether or not they would be 

interested in doing another project. 'The manager should also 

evaluate how the project is being accepted by the people who now use 

the inrplemanted project. 'This could be done informally if good 

communication lines exist or formally thrc .. >.gh anonym::ius surveys. 
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2.3 Prescribed Project organization 

'Ihe Probl em 

In order to be su=essful, an energy nenageroent project is 

distinguished from many other projects by some key differences: 

i. Participants in the project must be from all levels of an 

wide base within the 

/

organization' s hierarchy and from a 

organization' s vari ous functi onal groups; 

~ ii. 'Ihe project will continue over several years arrl entails not 

~~ •' 

only a flow of new activity, but a need to maintain that which 

has been completed. 

,, r/\! .f., '¥'-\I" 'Ihe essential requirement for a large number arrl variety of people to 

~...T actively participate over a long pericx:l of tine, presents a challenge v to the project manger. In order to assure eff'"'Ctive CCl!Tlll1illlication 

~ among the project participants, clarity of project respcnsibilities 

(\YA.µf~:,. musandt fbeormaltakizenati.·on of project planning and prioritizing, special care 

~(~·o A tool has been devel oped which addresses each of 

these needs: the Responsibility Interface Matrixs (RIM) . 

'Ihe Solution 

'Ihe J'.1-lrPOSe of the Ril1 is to overcome the barriers which may prevent 

r equired ccmnunicat ion and the active participat ion of team members 

from =irring. '!his is a=rrrplished by formalizing and documenting 

the w-ork to be done, who is to do it, who needs to see it, who needs 

to approve it and so on. 
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As a methcd of providing the energy manager with a framework for a 

successful project, an exarrple RIM is shown in Figures 2. 2 through 

2. 4. '!his framework is illustrated in trore detail in J\pperdix A 

through the use of four case studies. The three figures together 

constitute the entire RIM. It was broken up into three figures in 

order to fit them conveniently in the report. 

Notice that each sheet has the same organizational labels in the left 

C011.llnl1 . These are the descriptions of the organizations and people 

who may participate in the project. The labels across the top of 

each figure describe the major project activities shOlm on the 

project flow chart, Figure 2 .1, also calle::l work packages. Not every 

project will necessarily include all of these organizations or work 

packages. However the Ril·l proposed here should be used as a starting 

point to assure that key organizations and work pa&'lges are not 

overlooke::l. 

Work Package Definition 

Set Goals: 

The manager has the responsibility to be sure that clear 

objectives are set for the project team. These can be both 

general ("To neke our facility energy efficient.") and specific 

('"The selected project will be i.nplemented by this date.") Once 

the general objectives are knOlm, the group will be able suggest 

possible projects to reach those goals. 

Select Project: 

The project team will easily be able to generate a list of 

potential energy saving projects the will assist in meeting the 

objective. They will nee:! to be analyze:! and prioritize::!. 
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Figure 2.2 
Responsibili ty Interface Matrix 

Management Work Packages 

Set Select 
Goals. Project . 

&lild 
Project 
Team 

. Irrplement.Measure 

. Project .Results 

----·-------------.---.-----.- --- ----- ----
Erd User 

Off-site: Management 
Engineering 
Purchasing 

On-site: Management 
Engineering 
Purchasing 

--------------- --- . --. -·-------. --·- -- . ----

Goverrunent 

-----------------. ---.----- ---- ----- ----
Utility 

--------------.--.---- ---- ----
Consultants 

Project Management 
Engineering Staff 
Construction Group 

--------------- --- ---- ----.----.----
Vendors 

Sales Representatives 
Technical Specialists 
Service Ol:ganization 

----- -------.---.----- ---- ----- - --
Contractors 

P - Pri.maiy Responsibility 
R - Review Responsibility 
o - Output of Work Package Required 
w - Work Done Here 
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Figure 2.3 
Responsibility Int erface Matrix 

Financial Work Packages 

&ldgetary F.conanic 
Estlinates J\nalysis 

Selling Authorize 
Project Resources 

------- - --- ---- - ---

En::l. User 

Off-site: Management 
Engineering 
Purchasing 

On-site: Management 
Engineering 
Purchasing 

- ------------.------.-·----
Government 

Utility 

------------ ----- ----- ----- -----

Consultants 

Project Managerrent 
Engineering Staff 
Construction Group 

-------------------- ---·---

Vendors 

Sales Representatives 
Technical Specialists 
Service Organization 

Contractors 

·--- ---- -------

--------

----------·---·------
P - Primary Responsibility 
R - Review Responsibility 
o - output of Work Package Nee:l.e:l. 
w - Work Done Here 
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Figure 2.4 
Resp:msibility Interface Matrix 

Technical Work Packages 

End User 

Off-site: Management 
~ineering 
Purchasing 

On-site: Management 
En;Jineering 
Purchasing 

Identify 
Projects 

Energy • Information on. v.easure 
Audit . Technologies . Results 

----------------.-------.---. ------- ---
Goverrunent 

Utility 

Consultants 

Project Management 
En;Jineering Staff 
Construction Group 

- ------ ----- -------- -----. . . . 

----- --- ------ ---

--·----·--·--------------- ------- ----- -------- ---. . . . 
Vendors 

Sales Representatives 
Technical Specialists 
Service Organization 

--------------- ----- ----
Contractors 

P - Primary Respcnsibility 
R - Review Respcnsibility 
0 - Output of Work Package Needed 
w - Work D:me Here 
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l ' ,, 

Buil d Project Team: 

In order for the project to be successful the right mix of 

people must be brought together into an organizational structure 

that promotes good communication and productivity. A project 

team is fonred of people "1-lo have the necessary skills, roles, 

interests and authority to a=rplish the project. 

Implement Project: 

In order to ensure project success, the needs of those workin;J 

on the project, those in authority supporting the project, and 

those affected by the project must be iret. Goo:l. communication 

between these groups will bring to light their needs. Sare 

exanples are: 

II Project team: fl 

Recognition, incentives, traini.n;i for the job; 

Sponsor: 

Frequent two way communication of progress and satisfaction; 

'Ihose affected: 

Input on the project to minimize adverse affects, informat ion 

about the project to promote good affects, training on new 

procedures and equipirent for maintenance. 

'Ihe RIM process is particularly well suited to address the 

communication issues and encourage participation by the variety 

of peopl e "1-lo need to contribute. Their roles have been 

fonnally sanctioned thus they have been e:mpawere:i to take an 

active role in the project. 
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Some of the work to be carrie:l out includes: 

- Access to the pl ant for surveying, testing, balancing, 

adjusting, an::l. retrofitting the !OOChanical an::l. electrical 

systems; 

- Preparation of plans an::l. specifications for operatin;J 

procedures arrljor construction programs; 

- Preparation of an operating rnanual for use by operations an::l. 

maintenance personnel; 

- Training the perrranent energy nanagement coordinator an::l. 

operating personnel to rronitor, operate, an::l. maintain the 

systems and structure in accordance with the developed energy 

management program; 

- Regular testing and servicing of eguipment; 

- Cleaning activities to maintain max.iJTiurn efficiency of filters, 

louvers, heat transfer eguipnent, lighting fixtures 

windCM'S, etc. ; 

- Re-establish operating parameters in accordance with the 

intent of the program as changes = in buil ding; 

- Set up and maintenance of a data collection system to include 

a description of all systems, their operating characteristics, 

maintenance performed and monthly fuel and energy usage. 
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Measure Results: 

One of the contrasts between an energy management project and 

many others is that many of the neasures of success are visible 

to many people and very easily quantifie:l. 'Ille project manager 

can use this to advantage by having those who did the work 

participate in the on;ioing operation and having them constantly 

exposed, literally, to the profits from their work. 'Ille RIM 

clarifies the "users" (read maintenance technicians, custo:lians 

and production operators) nee1 to know about the results of the 

project. 

Budgetary Estimates and Economic Analysis: 

'!his portion of the project has an obvious place to everyone 

early in the project. As irentioned, one of the unique traits of 

an energy management program is its lon;i tenn nature. 'Ille 

economic analysis process needs to be understcxxl. by all of the 

active participants so that they feel comfortable with the 

project selection methcd. In addition, the analytical process 

needs to be update:l pericdica11y to assure a constant fl<:M of 

projects that contribute tcMards the organizations success. 'Ille 

RIM can help to institutionalize this process and assure an 

understanding of it. 
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Factors which need to be understood and ao:ounted for during 

this phase include: 

- Infomation on prevailing l ease agreements as they cost 

sharing agreements and the likelihood that a tenant will work 

with the building manager on new operating methods; 

- calculate loads ard flow characteristics to determine the 

potential energy savings for each system or building 

a:imponent; 

- Analysis of utility rates. 

Selling the Project: 

No matter how good the project is, ultilTlately if funding is not 

approved it will fail . '!he RIM sets up a mechanism so that 

early in the project the project manager has the opportunity to 

identify an upper level management sponsor. '!his person then 

needs to be "sold" on the idea so that labor and capital will be 

available as necessary to assure success. 

Authorize Resources: 

Nothing will cause any project to end faster than a l ack of 

labor or capital. 'Ille project manager needs to use the RIM to 

first identify the requirements and then use it again to 

cowmunicate what is behind the need for resources. Of CCR.lrSe at 

this point, the economic illplications need to clearly be to the 

advantage of the organization. Once the need and the benefit 

are clearl y communicated the chances for success are great. 
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Identify Projects: 

'lhe prescribed RIM shCMS a large variety of people potentially 

involved in this work package. '!he reason is that there are so 

many opportunities for cutting energy exists in a variety of 

applications. The larger the group of people who participate in 

the identification and selection of projects, the greater the 

chance of these projects being accepted as ~ and thus 

beirg implemented and maintained over the years. 

Energy Audit: 

'fypically this work package is perfonned by someone with 

technical training specifically in the field of energy. 'lhey 

can collect and tabulate operating exists, fUel and energy use 

totals and other pertinent details . It is one of the m:ist 

irrportant phases of the program. '!he large opportunities for 

savings often become easil y identified. It is crucial to openly 

share the results of this phase with all members of the project 

team so that the data can be verified by people who live with 

the systems daily and be accepted as realistic and useful 

results. 

Information on Technologies: 

Qualified contractors and vendors can provide information on the 

latest technology, products, and materials. The cost to purchase and 

install them, their actual performance in the field, and their 

relative ease of operation and maintenance can also be provided. 
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Utility company representatives should be =ntacte:i to obtain energy 

=nsumption data, utility rates and possibly weather data. I:eperrling 

on the policy of the utili ty =mpany, utility representatives may or 

may not wish to be involved in an on-site inspection. However, the 

utility =rrpanies should: 

i. Provide information on existing and anticipated utility rates; 

ii. Loan or rent meters to measure flow rates to test, balance, and 

adjust systems for optllnal performance. 

Surmnai:y of the Rm Process: 

At least as important as the RIM documents themselves is the value 

gained by putting the organization through the process. 'Ihe 

communication and motivational benefits from the participatory 

approach are tremendous . Of =urse the c l arity of responsibility is 

a gre~t benefi t and will help to assure success. 

- 30 -

,• 



2. 4 SUrnmary of the Prescribed Model 

One of the key challenges is successfully selling the program to 

management. Before an energy management program gets started it will 

fail if sufficient funding, both capital and labor, is not obtained. 

A very well thought out and polished effort that ties energy 

management to the business strategy is a requirement of a successful 

funding effort. As has been discussed earlier in this section, it is 

imperative that funding be planned for and obtained at ar:propriate 

points during the business planning cycle to assure availability. 

'Ihe prescribed sequence of activities and the RIM process provide a 

proven route to success. 

The next section of this paper illustrates hC1.v the recoimnen:led 

process, described thus far, has been used in four different types of 

organizations. In addition, each of the cases has been included in 

detail, in Appendix A, with a Rn1 to further clarify the use of the 

model. 
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3 . 0 II..J:.IJSI'RATION OF '!HE MODEL 

Management case studies provide excellent vehicles for demonstratin;; 

actual experiences in management, leadership, delegation of 

responsibilities, and :i.rrplementation of an energy management 

program. case studies demonstrate actual experiences in energy 

management. As such, they serve to illustrate the model presented in 

this paper and to encourage others to engage in energy-orientated 

modernization activities. 

'There are four case studies sumrrarized on the followirq pages. Each 

case study was chosen to represent a wide rarge in organizational 

structures. Information from these case studies was obtained through 

~personal interviews. A detailed description of each case study, 

its respective RD! diagrams, and a blank copy of the interview form 

are attached in Appendix A. '!he four case studies are: 

3.1 Grocery and Variety Store Clain 

3.2 Municipal Government 

3.3 Semiccnductor Manufacturer 

3.4 Public School District 
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3. 1 Illustration Grocery and Variety Store Chain 

In 1978 this gr=ery an::i variety store chain developed an energy 

management program which was initiated through top management. 'Ihe 

intensions of the company were to save m:mey on operating o:ists and 

promote energy efficiency. '!he company l ooked at all energy using 

areas to minimize energy consumption without comprcrn.ising prcduct 

integrity or client satisfaction. 

Management assigned the in house engineering depart:ment the 

responsibility for the project. 

'Ihe en:i-ineering department established a detailed energy data base of 

monthly energy COI1SU!!ption with the assistance of the accounting 

department an::i local utilities 

Goals were set to reduce the consumption at each location. 

Management approved a budget to ~lement energy conservation 

opportunities which showed a payback within three and one half years. 

A team was formed consisting of engineering, accounting, maintenance 

and outside sources like utility representatives, consultants and 

vendors an::i goverrurent agencies. 

In-hcuse engineering expertise provided a thorough analysis of 

possible alternatives 
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Good conununication between team roorobers insured the project's 

success. Energy conservation opportunit ies with little or no 

investment were the first to show immadiate project sucoess . 

In stnnmary, the key points which assured sucoess for this company 

are: 

- Management's support to reduce operating costs and provide a 

budget for energy conservation opportunities; 

- In-house eq:iertise in the engineering depa.rbrent; 

- Project tea.• members commi t:Irent to upper management and <::arrpany 

prosperity; 

- Project team members open communication channels; 

- Employment of all resources within and outside of the company; 

- Ongoing project activity and success through careful selection of 

projects. 

'Ihe key areas that lessened the project ' s success were: 

- 'The maintenance department's unwillingness to a=ept new 

technological advances; 

- Maintenance departments or non- technical people 11'3intaining the 

more sophisticated equipment. 
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3.2 Illustration: Municipal Government 

In the early 1980s a city council was faced with the requirerrent that 

they build additional waste water treatment facilities. The goal of 

an energy efficient plant was :i.nportant since the city was small and 

needed the rrcst cost affecti ve plant possible. The goals were set by 

the city council. 

Responsibility and pr=edure for a municipal project is governed by 

law. The project engineer is selected via a closed bid process. The 

selected finn became the project management team for the city' s 

project. Meetings were held with the city and the existing plant to 

establish formal conm.mication pat:hs and build lateral support. 

In order to build the project team ti°'<> engineering finn prepared 

specifications and bid documents. 'The closed bid process was used to 

solicit the team members. 'The general and sub contractors were hired 

by the city. 'Ihe engineering firm set up project schedules and 

milestones for use in detennining the progress of the project. 

The project was implemented over a two year period . In the course of 

project implementation the schedule often s lipped due to 

misunderstandings between different subcontractors. 'Ihese 

differences of opinion often had to be cleared up in forrral ireetings 

with all affected parties in atterdance. The time required to gather 

all the parties together on a construction project can easily result 

in weeks of delay. This is common in any construction project and 

requires vigilance on the part of the project engineer and end user 

to keep it to a minimum. 
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Although trai..r1in3' was required by the specification for all equipnent 

an::l procedures, sane of the equipnent used in the energy managerrent 

portion of the plant was neglected while tilne was spent on learning 

the pr=ess equipnent. '!his was a sensible choice at the tilne, 

hwever, the neglect was not =rrect.ed until the equipnent was out of 

warranty and the maintenance crew was unable to work with it. 

'The project is ncM in operation. 'The =ntract calls for the project 

management team to evaluate the operation of the plant one year after 

operation has begun. 

Key points: 

Expertise was required that did not exist within the city. 'Ihis was 

obtained by hiring a project engineering 

managers and advisors for the project. 

decision making authority. 

finn to act as project 

'The city retained final 

Municipal projects require special attention to the =mmication 

requirements. 'The long formal corrammication chain can result in 

significant delays. 'This project had a mininrum of such problems 

since the engineering finn had a good r elationship with their general 

contractors. 

Formal assignment of responsibility is required by law on a municipal 

project. It is done by the signing of contracts. In other 

organizations there may not be a formal mechanism for assigning work 

package responsibility. In these cases use of a tool like the RIMs 

will aid the process. 
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I 

I 
It is easy to lose sight of the training needs of the errl user, 

especially on a large project. Failure to train the user on the 

operation ard ireintenance of equipment will result in lower 

performance by that equiprnent. The problem is particularly acute when 

dealin;J with equiµnent that i s new to the errl user. 
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3 . 3 Illustration: Semiconductor Manufacturer 

In 1985 this supplier of application specific i.n~ted circuits 

(ASIC's) found itself spen:ii.n:J ten percent of its annual expense 

budget on utilities (excluding tel ecorranunications costs). There was 

a consensus among the division's senior management that this was far 

too high arrl that opportunities existed for significant cost 

reductions. 

Goa] Setting/Gather Accurate Data 

A consulting engineer was contracted by the engineering manager to 

look for further opportunities arrl confinn the results of the studies 

v.hlch had been done. w'hen the consultant concluded his work he 

presented it to all of the maintenance technicians arrl engineers . 

Proiect Selected/Responsibility Assigned/Implement Project 

By the en::l of the day after the presentation the maintenance 

technicians had completed over half of the work on the first priori ty 

item. '!his one item has netted an ongoing operating cost reduction 

of over one million dollars per year! This initial project action 

required no e<ipital investment arx:l minimal cost. 

Mld lateral Supoort/Establish Comnunication with Soonsor 

'Ihe division general manager strongly supported the utility cost 

reduction effort from the beginning. In fact he was the initiator. 

Because of this, ongoing corrommication with him was easy to maintain. 

Obtaining support from the necessary managers in the organization was 

fairly easy. 'Ihey all saw this as an opportunity to have an effect 

on the division ' s success. 
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&iild Project Team 

As a result of the quick start before much had been formally done to 

build the project team, a large percentage of the first priority item 

had been completed. Nonetheless, in order to keep the project 

successful over the l ong term people and fun:ls were approved for the 

remai.ni.ng project activities. Eo;Ji.neers, managers, rei.ntenance 

technicians, custodians, and production operators were included to 

assure long term maintenance of the procedures and equipment. 

Measuring success 

Each month utility costs are tabulated and posted in the building 

cafeteria to keep people aware of the project's continued progress 

and success. Annual utility costs to the div i s i on have been reduced 

by forty percent. It i s expected that within the next two years the 

f ifty percent nark will be reached. 

In S1.D11l11aIY, the key points which assured rnanagement success were: 

- Team members who felt a.mership of the problem and the solution; 

- strong, early support from senior ll'anagement; 

- En'q:lloying the necessary technical expertise to clearly evaluate 

and expl a in the alternatives and teach the principles of energy 

management to the entire department; 

- Oloosing an initial project which required minilral .i.nvest:Irent 

but sha.;ed quick and easily measured results ; 

- Publicity for the success and rewards for the team members to 

further encourage them; 

- Credibility for the program from the quick results and ongoing 

utility cost measurement; 

- Ongoing project success through careful selection of activiti es. 
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3.4 Illustration: Public School District 

'This case study describes the energy management program that a school 

district starte:i in 1982. Faced with budget constraints, the 

Maintenance Manager decided to reduce operating costs rather than 

cutting personnel . With support from the School Board, an energy 

management program was started. D.lring the next six years, hel p was 

solicited from principals, teachers ard students, resulting in energy 

cost reductions of almost fifty percent. The folla.ving paragraphs 

describe the school district's energy management program in the 

context of m::del developed in this paper. 

Goal Setting 

Goal setting was enhanced by a district wide energy policy. The 

policy lists four rreasurable goals for which the Maintenance Manager 

is responsible. See Appendix A4 for a copy of the energy policy. 

While many capital intensive projects were delaye:l due to budget 

constraints, the formal program mandated by the energy policy ensures 

that they will be ilriplemente:i wnen budgets alla.1. 

Planning 

'Ihe planning function is perfonned by the Maintenance Manager. An 

Energy Committee was formed for this function, but a=rding to the 

Maintenance Manager, "it was too hard to achieve a consensus, arrl 

nothing ever got done." 'Ihe Maintenance job description lists six 

specific tasks to achieve the goals of the School District's Energy 

Policy. Four of these tasks involve planning. 'Ihe documentation of 

these tasks in the job description gives the Maintenance the formal 

authority ard responsibility for planning energy conservat ion 

strategies. 
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Team Building 

Team building started with the School District's energy policy, which 

states, "An effective energy management program requires a strong 

=mmitment from all school district employees. Staff support is 

:important to the success of an energy management system." It was 

further enhanced by the Dlergy C'.ol!mittee, which got conmitment an:l 

awareness beyond the school board an:l maintenance department. In 

addition, monthly energy bulletins heightened awareness an:l pra:rpted 

calls from principals asking, "what can we do to reduce our energy 

usage?" Finally, the fact that 16 to 20 staff positions were saved 

due to the first year of energy cost reductions, =ntributed to the 

te.am spirit. 

Corrm.mication Process 

Corrc'nunication was both fem.al and infonnal. 'lhe Maintenance Manager 

was required to present district annual energy reports to the school 

board. In addition, monthly energy bulletins were sent to the school 

board and to the principals, whlch rated schools on their energy 

usage and =nservation efforts. It also listed projects that were 

underway and ideas for future projects. Teachers developed an energy 

curriculum, which by the nature of an educational institution aided 

the communication process. Infernal communicati on was handled with 

an open door policy. 'Ihe Maintenance Manager talked with teachers, 

parents and principals, "until they understood, or at least stopped 

c::arq:ilain.i.rq. " 
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Proiect Selection/Prioritization 

'The Maintenance Manager used two goverrarental programs for technical 

assistance and funding. Both programs require a professional 

engineer or architect to perform energy audits, identify energy 

energy conservation projects and prioritize the projects identified 

using a s:i.rrple payback analysis. Once the projects were prioritized, 

the programs required design documents to be prepared so that it can 

go out to bid. 'The governmental agencies then :furrled the energy 

audit, analysis and a specified percentage of the cost to ilnplerrent 

the energy conservation projects. While the programs involved a lot 

of paperwork and tight deadlines, the Maintenance Manager said that, 

"the hassle was \YOrth it." 

Energy A=uJ"ltinq 

Energy a=unt ing is performed district wide. 'Ihe energy a=uJ"lting 

program totals energy consumption, campa.res the total to a base year, 

and totals the energy cost reductions since the base year. Graphic 

results are sent to the school board and principals with the monthly 

energy bulletins. According to the Maintenance Manager, "'This 

program aided significantly in gaining the support of the school 

board. ' ' 
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4 • O SUMM1>.RY OF TECHNICAL 'IOOIS 

4.1 Enei:gy usage 

Enei:gy use in buildings is determined by clmte cxxrlitions, the 

YJOrking envirornnent, and the equipment required to carry out the 

business functions . Eadl business has its CMI'l specific needs, 

including people, equipment, and operating cordi.tions. 'Therefore to 

un:J.erstand the energy requi.rerrents of a particular business or 

building, 

equipment 

it is essential to un:l.erstarrl 

involved, and human factors. 

done to rn.inimize the energy consumption. 

the business function, 

An evaluation can then be 

The efficiency of a business or building is conprised of three basic 

syste.-ns. These are: energized, nonenergized, and human systems. 'The 

energized systems consists of the irechanical and electrical equipment 

like the heating, 

systems, electric 

ventilating and air conditioning (HVAC), lighting 

motors, business equipment, and so on. 

Nonenergized systems are the floors, walls, ceilings, windoNS, 

doors, etc. Finally, human systems are those conprising m:iintenance, 

operating and management personnel, as wel l as tenants and other 

users. Eadl of these three systems must be analyzed and modified to 

adlieve the necessary savings in energy. Therefore, effective energy 

management requires that the entire pattern of energy consumption be 

analyzed so that changes made will be integrated into the full light 

of the interrelationships whidl exist and the various effects whidl 

will occur. 
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To measure the effectiveness of the building energy efficiency, the 

benchmark normally used is the normalized annual energy use 

(kbtu/sf/yr), also lcnain1 as the Energy Utilization Index (EUI). The 

EUI i.rd.icates hC1"' efficient a business or building is relative to 

other businesses or buildings. The relative range of the EUI depen::J.s 

on the factors stated above and vary greatly. A list of EUI's for 

various businesses, building types and HVAC systems are provided in 

Appendix B.1. 

Energy Usage Analysis bv System Tupe. 

Once the total energy usage is analyzed and the EUI detenni.ned, the 

next crucial area to determine energy required by each system type. 

The system types described here ref er to the energized systems stated 

above. System types include the HVAC, lighti.rg, domestic hot water 

systems, electric motors, office equiµnent, etc. 'Ihe energy consumed 

by each one of these variables must be analyzed individually and 

interactively. Once this has been done, the business or buildi.rg can 

then be analyzed by a descriptive chart kn<Ywn as a pie chart. The 

pie chart is often referred to as the energy usage breakdown 

diagram. A number of pie charts for various business types are 

included in the Appen::lix B. 3. caution should be taken in applyi.rg 

these directly to a particular business since they were obtained from 

an existing business based on its specific weather and business 

con::l.itions. 
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Modeli.nC! Energy Usage 

Although it is }X)SSilile to estirrate the energy usage of each type of 

equipment described above, manually, the 1T0St actuate an::l preferred 

method is with the use of a computer. A CO!!'PUter program provides a 

valuable tool in establish.in;; what a.rd how nuch energy is used by 

each energy system. 'Ihe carrputer software available tcx:lay a=iunts 

for weather and the interactions that exist in each piece of 

equipment. 

Most of the the sill1ulation programs available receive initial input 

in the form of data relating to installed systems an::l clirrate 

conditions. The print outs should provide a reasonably a=rate 

estirrate of rocmthly an::l annual energy consunption. A COiiprehensive 

list of sllnulation software has been published by ASHRAE, called 

Bibliography of Computer Programs. 
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4 . 2 Energy Audit 

Performance of an energy audit is absolutely fundamental to the 

successful development arrl ilrplementation of an energy management 

program. It is essential that the audit is J10de by qualified 

personnel in an unbiased rranner . Whether the audit is corrlucted in 

house or by a consultant, they must be able to recognize all possible 

areas where energy is being wasted. 

Energy audits are normally separated into three distinctive levels. 

All three levels of energy audits begin with sa:me basic procedure, 

but the o:inplexity of the audit will depend on a number of factors. 

Each level requires the energy auditor to develop the energy 

management team, evaluate previous energy usage, analyze energy using 

equipment, business operations, conduct an economic analyses, arrl 

ill'ple!l'P.nt a plan. A detailed description of each energy audit level 

and the analysis procedure in Apperrlix C. 

Evaluation of Energy Usage 

An ilrportant step in the vary early stages of an energy audit is to 

evaluate previous energy usage. '!his is done by obtaining at least a 

three year history of electrical and fossil fuel (natural gas, oil, 

Propane, etc.) energy usage. 'This information can be obtained easily 

through the utility company. This information should then be logged 

and graphed to analyze the variations in consumption and to compare 

it to estimated goals. 
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'!hen it is i.J1lportant to: 

Establish a base year against which to compare; 

Set a month by month energy budget or target, one year in advance; 

Record all energy purchase::l or used on a monthly basis, in both 

energy units (btu) and dollars; 

Report perfonnance against your target or budget on a monthly basis 

to your financial department. Include both energy units an::l 

dollars. 
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4. 3 Eneri:JY Accounting 

An energy accounting system provides an opportunity to verify 

pre:licted savings. By producing regular energy r eports, the energy 

manager can enhance awareness of the cost reduction program. Monthly 

energy reports , comparing energy usage to targeted amounts, and total 

energy savings since the inception of the program, will ensure senior 

management's attention the next time an energy budget i s 

submitted. 9 Monit oring the success of the first projects increases 

the excitement and ccrron.i.t:rrent for subsequent projects. '!his was 

especially true in the case of the Public School District, where 

r educing energy costs by 35 percent in the first year save::l. 16 to 20 

staff positions and gained the ccrron.i.t:rrent of the School Board, 

principals, teachers and naintenance staff. 

Whil e energy costs can be totalle::l. and graphe::l. by hand, several 

computerized energy accounting programs are available. A list of 

programs and some literature on two of the programs can be found in 

Appendix D. Th<o of the programs were develope::l. by governrrent energy 

offices and are availabl e at no cost to other government facilit ies. 

Most of the prcgrams allCY..; energy usage to be nomalize::l. by any 

variable that is appropriate to that facility . Each program has the 

ability to report an::i graph total energy usage, targeted energy usage 

and total energy cost reduction. Once the program i s set-up, all 

that is necessary i s the input of the monthly energy consurrq:>tion. 

One vendor even provides this service and returns the monthly energy 

use reports. It should be noted that this infornati on can also be 

analyzed using a personal computer spread-sheet program. 
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These reports are valuable tools for IrOnitoring energy usage in order 

to spot and correct problems before they get out of han:l. . "QJ.est ions 

concerning \..TtO should collect [and input) the infonnation, =mpile 

and issue the reports will depend on the company structure, but the 

responsibility f or reading, analysing and initiating foll= up acti on 

must rest with the appropriate l ine manager ... io When management is 

familiar with the facility energy goals and the report format, 

problems can be ident ified with a cursory glance at the energy 

a=unting reports. Energy measuring and a=unting " ... alters the 

function of management because the problems of correcting f aults 

after they happen are alleviated by ensuring that potential errors 

are avoided in advance. 1111 For example, one large gr=ery chain 

has over 60 stores on an energy measuring and accounting system. 12 

'Ille Director of Operat ions can tell by a store's kilc:Matt deman::l 

profile that the refrig<"tation =mpressors are cycling, 'Which 

shortens the effective l ife of the equipment. He can dispatch a 

refrigeration repairman to the store to fix the problem before the 

=mpressor fails, preserving the quality of the fcx:xl., and increasing 

the life of the equiµnent . Ho;.;ever most importantly, energy 

accounting allows management t o track progress toward energy goals. 
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4.4 Additional Resources 

Many resources are available for assisting with an energy manageirent 

program. From trade lite_..-ature to verrlor information, from federally 

funded energy studies to s=ieties of energy managers, these 

resources are available if you J<na.; where to find them. 'This section 

will summarize the available resources and how they nay be of use. 

More detailed information can be found in Appen:iix o. Sane of the 

resources are specific to Oregon or Washington, but similar programs 

can be found in most states. 

Financing and Technical Assistance 

Federal, state and local governments, as well as utilities, offer 

many prcgrams which your organization nay be able to take advantage 

of. While there were more programs available in the late '70s and 

early '80s, the programs that remain are worth investigating. 

Technical Assistance, in the form of technical infomation and 

programs that provide energy audits or modeling, are available 

through the U.S. D;!parbnent of Energy (for schools an::l. hospitals 

only), Bonneville Power Administration, Oregon D;!parbnent of Energy, 

Washington State Energy Office, Oregon State Extension Office and 

most utilities. Most of these agencies have kno'1ledgable people 

willing to talk to energy !l'anagers and help them get started in the 

right direction. 
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There are resources that offer grants, tax credits arrl l ow interest 

loans for energy =nservation projects. While there was more money 

available ten years ago, there are still ways to reduce your capital 

investment costs if you can doa.iment the energy =nservation 

potential. The u.s. Deparbnent of Energy Institutional Conservation 

PrcqraJn will furd up to 50 percent of approved energy =nservation 

measures for schools and hospitals. Oregon Department of Energy 

provides business energy tax credits and low interest loans for 

energy saving or producing projects, and Washington state Energy 

Office offers grants and la..i interest loans to schools. 

Professional Societies 

Joining professional societies all o•1s energy managers to hear what 

others are doing in the field . There are sorre societies that 

specifically address energy management, such as the Association of 

Energy Managers, and there are sorre societies t.iiat address the 

technical side of energy =nservation, such as the Energy Division of 

the American Society of Heating, Refrigeration & Air =nclitioning 

Engineers. A lot of gocx:l information is exchanged at society 

meetings arrl =nferences; typically, there are speakers or tours 

which alla-"S one to get the information first hand. 
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Trade Journals 

~bst professional societies have journals. In addition, there are 

many joornals which address specific irdustries, such as 

"Semicorrluctor Internat ional". Finally, there are j ournals that 

specifically address energy, such as "Energy User News". 'Ihis 

literature offers exar:ples of what others are doin;J, annual or 

tronthly lists of ven:iors '->ho carry specific equiµnent, and address 

changes in the technolcgy. It is Ie:x::ttuterrled that an energy tnanager 

subscribe to trade journals to stay current in his field. 

Shared Savlllgs Conpanies 

'!here are still a few o:r.panies that offer shared savin;Js pro;irams. 

A shared savin;Js carrq:iany pays for the initial capital investment and 

r eceives in return a specified portion o f the energy savin;Js. 'Ihis 

i s a very risky venture because of variable energy =ts, and 

variances in energy consumption. For exarrpl e, if the energy savin;Js 

are based on a period of l°"' energy rates and low production, and 

bot.'1 energy rates and produccion increase in subsequent years, there 

may be no energy savin;Js, which has caused many companies to go 

bankropt. For this reason, survivin;J shared savings companies have 

writ ten their contracts to all°"' for all contin;Jencies in order to 

protect their invest:rent. As a result consumers are suspicious of 

the long contracts and use shared savin;Js as a last ai:proach to 

financin;J . 'Ihis is unfortunate, because shared savin;Js can benefit 

both the shared savin;Js company and the consumer, who may not have 

any other method of financin;J . 
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4.5 Prioritization 

Whatever prioritization method you choose to use, energy cost 

reduction proj ects are attractive methods for reducing the cost of 

sales. " I n a typical paper company it would take a 20% increase in 

sales to realize the sa:me increase in profits that would be achieved 

by a 10% reduction in energy usage. 1113 In other words, energy 

projects just may have the edge in the carrpeti t i on for resources, but 

you'll never kncM until you analyze the opportunities. ('Ihis is 

discussed further in Appendix E. 2 . ) 

Once a list of potential energy cost reduction opportuniti es has been 

generated, they need to be prioritized by considering the availabl e 

resources and the company's strategi c posture. Since top management 

typically approves capital expenditures, it is important to present 

the inforrnation in terms that they are familiar with. An energy cost 

reduction opportunity is competing with other projects for a l imited 

amount of resources. Cepending on the corrpany's strategic posture, 

the best opportuni ty may be the one with the greatest short term 

gains. If th.is is the case, a simpl e payback analysis trey be all 

that is warranted. On the other hand, if the corporate strategy is 

oriented toward the long t erm, a life cycl e cost analysis trey be JnOre 

appropriate. It is important that a manager knov1 the format use:i and 

the analysis necessary for budget approvals, and the implications o f 

the a:>ropany's strategic posture. If a proj ect manager is not 

familiar with these iterr5, consultation with the high level sponsor 

i s warranted. 
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It is also inportant that an energy l1\3Ilager understard the carpany's 

budget approval process. Typically, the process will inclooe three 

basic steps. First, the idea nust be evaluated for preliminary 

feasibility . If the idea looks good on paper, but is not practical 

because it increases maintenance costs or l<'.7w'ers productivity, it 

will not be aa::epted. Secondly, the idea must be evaluated 

economically. Companies usually have a standard financial =iteria 

for evaluating capital expenditures . '!he costs and savings must be 

well documented in order to justify the investment. It should be 

noted that on the first few projects it wcw.d be wise to check the 

savings and cost esti.r.ates with a few resources. It is inportant 

that the savings are not overestbnated and the o::ists are not 

underestiJnated, because this would negate any kird of econan.ic 

justification or prioritization roethcx:l, and jeopardize the sua::ess of 

the energy rranagernent program. Resources for estimating ero-:gy 

savings may be found in Appendix B, and a discussion on estimating 

first costs may be fourd in Appendix E. 

Finally, assu:aing the caipany's financial =iteria is iret, ~ 

elerrents will be oonsidered in the approval decision making process: 

available capital and available manp::iwer. '!he available capital is a 

function of the companies cash flCT11 at the tirre the capital is 

requested. '!he cash ClCT11 is determined by the carpany's 

profitability, and by other capital expenditures W'hich are being 

requested. '!he second ele:nent, the available r.anpo-.ier, will also 

depend on the carpeting capital requests. '!he limitations of 

available manp:Mer can be overcane by contracting the work out, 

rather than having it done in-house, but this will also increase the 

cost of the investment. 
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This coropetition for the company's resources further =rrplicates the 

decision making process. For exarople, if two requests for capital 

are equally attractive investments, which should be chosen? Many 

criteria should be examined such as tax advantages, l i fe of the 

invesbnent, maintenance irrpacts, and of course how it supports the 

corporate strategy. If the company has an energy conservation 

policy, it will be necessary to prioritize this policy against the 

generally accepted goal of providing the maximum value to your 

company's stockholders. 

'The next section will SU11111'arize the various economic justification 

methods (more detailed informat ion on these methods can be found in 

Appendix E) • 'The final section of this paper will discuss a method 

for analyzing the relative effect on profitability of investing in an 

energy cost reduction project and investing in increased sales. 

Prioritization Methods 

Simple Payback Analysis: A simple payback can be defined as the 

amount of ti.me required for the savings generated by an option to 

equal the cost of implementing the option. A three year simple 

payback is the stan::lard criteria for evaluating investments in the 

commercial sector. 14 Simple payback analysis is good for screening 

investments. It i s easy and well understood, but it "fails to 

consider the time val ue of m:mey, the irrpact of inflation, or the 

differential escalation (the difference between the general rate of 

inflation and the higher rate of inflation expected to affect energy 

prices in general) . 1115 It is also can not be used to decide 

between two mutually exclusive projects which have different 

lifetimes . For example if one piece of machinery pays back in one 

year, but only lasts five years, and another piece of machinery pays 
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back in three years, rut lasts twenty years, which is the most 

eooncvnical? Sillple payback analysis will not necessarily indicate 

the best investment. 

Return On Investment Analysis: 'The rate of return on investment 

analysis is often referre::l to as an ror. OOI analysis ireasures the 

efficiency in using available resources. Since the available 

resources are limited, management must try to get the most out of 

those resources that are available. 'Ihe ror can be defined as 

" ... the interest rate at 1.hlch the present w'Orth of the cash flows is 

zero. ,,lG 'This method acco.mts for the tine value of ironey ard the 

effective life of the equipment, ard is CG.".7!l0nly used to evaluate 

alternatives . 

Present Worth Analysis: 'The present worth analysis uses the til'lle 

value of TIPney to translate future cash fla..JS into terms of a present 

'Werth. 'Ihe present 1.o0rth analysis can only be used on projects with 

equal lives unless sane other criteria is provided, such as a service 

period of o::rrparison, or that the asset with the lowest annual cost 

replaces any asset with a higher annual cost. 'lhe "present value is 

a irore frequently used measure of economic merit than the conparable 

annual amount, probably because it provides a better grasp of the 

total convnitJnent to, or potential of, a course of action. 1117 
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savings to Investment Ratio: The savings to investment ratio is 

cxmnonly referred to as SIR, or the benefit to cost ratio. " A SIR 

carpares the present "'°rth of savings to be obtained <:Ner an energy 

management i.nvestrrent's econanic life, to what it costs to::lay to make 

that i.nvesbnent. "18 Since the SIR is a ratio of the savings over 

the life of the project to the cost, a SIR greater than 1. 0 in:llcates 

that the cost exceeds the value of the savings, an::l that it will not 

be a good invesbnent. 

Life cycle Cost Analysis: Life cycle cost analysis is an accurate 

rnethod for prioritizing energy consa.rvation ~rt:un.ities with 

different effective lives. It was adopte:i by U. S . Government 

agencies in the 60's as a means of enhancing the cost effectiveness 

of equipment procurement. This rnethcd incorp::>rates the ti.ire value of 

money over the effective life of the energy cost reduction project. 

This methcd aSS\D'OOS that the equipment will be replace::l with exactly 

the saJlle equipment at the end of the effective or useful life <Ner a 

cxmron pericd of study. nie cx:mnon pericd of study is based on the 

effective lives of all of the alternatives. For exa.-:ple if one 

option has an effective life of 5 years, another option has an 

effective life of 10 years, an::l the last option has an effective life 

of 15 years, a cx:immon pericd of study would be 30 years. This 

assumes that six of the first option, three of the secorx:l, an::l two of 

the last alternative would be purchased during this ti.ire pericd. Of 

ooorse, technologies may have changed during the first piece of 

equipment's effective life, pra:pting r.enagement to use the life 

cycle cost analysis again based on the new tech.'10logies. Life cycle 

cost analysis allor.YS an alternative to be selected based on the 

minimum ccst <Ner the life of the investment instead of just the 

fin;t cost. 
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other Important Considerations 

other considerat i ons in the prioritization of energy cost reduction 

opportunities, are the experience, skills and goals of the energy 

management program. I f the energy management program is just getting 

started, one of the easier projects would start the program on the 

right track. toward success. '!his would allow staff to acquire the 

necessary skills for the more challenging projects. Typically, the 

low cost chan;Jes in operation or maintenance can have the most 

dramatic effect in cost reduction. 

For example, in the Semiconductor Manufacturer case, a chan;Je in 

operating heating water valves took one day to initiate, and netted 

an ongoing energy cost reduction of over one million dollars per 

year. This first energy project gave the confidence necessary to 

look for more challenging opportunities . 

SUbtle differences in the goals of the energy l!'anagement program 

mandate different prioritization methods. If the main goal of the 

program is to minimize energy usage and reduce the impact of the 

unpredictable swings in utility rates, then the opportunity which 

saves the most energy may be the best option. The first step in this 

case would be to identify the sources of energy consumption and rank 

them from largest to smallest, and f=us on the largest energy users 

first. On the other hand, if the goal of the energy management 

program is to reduce operating costs, the focus nee:is to be on the 

energy consuming systems which represent the largest energy costs. 

'The difference between minimizing energy usage and reducing energy 

costs stems from the fact that cost for the same aroount of energy is 

different for electricity and fossil based fuels . 
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Typically, the cost for electricity per Btu is higher than that for 

fossil base:l fuels . This has prorrpted many organizations to switch 

from electricity to fossil fuel , or from crude oil to natural gas. 

While for periods of t ime one energy source will be more attractive 

than another, care should be taken not to solely base the energy 

manage.'11el"lt pri oritization methods on market sensitive con:l.itions, 

because the market will charqe. 'Ihe focus of the energy managem:nt 

program needs to be on selecting the most efficient source of energy 

for the application. 

For example, natural gas burns more ef ficiently than crude oils and 

is more appropriate for producing heat than electricity. 'Ihis is 

because electricity is a higher qual ity of energy which has greater 

losses associated with generation and transmission. 'These losses are 

passe4 on to the consumer in the form of higher utility rates. 

By focusing on selecting the most appropriate energy source, the 

program will be successful, regardless of the fluctuations in the 

energy market . 

Before you begin considering energy management as a key business 

strategy, the r elative portion of your energy expense to other 

expenses must be understood. 'Ihe quest ion to be answered is, VJhere 

can I get the best return on my efforts? If energy expense is 

relatively insignificant, then this Pro:JTalll may not be the best place 

to expend a portion of the limited available resource. 
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Appendix E.2 demonstrates a method for analyzing the relative effect 

on profitability that two alternatives may have: 

i . Invest in energy cost reduction projects; 

ii . rnvest in increased sales. 

Although increasing sales seems to be most consistent with the entire 

purpose of the business (provide goods and services to a custarer), 

remembering that the real pm;pose i s to provide the st=kholders with 

maximum value may lead to selecting the energy cost reduction route. 

Without getting into detail (see Appendix E. 2 for detail), the basic 

concept is as follc:Ms : 

The generation of additional sales will cause an increase 
in costs for three primary reasons: the incremental cost 
to produce an increment of output, the possible cost of 
increased promotional activity an:l. the additional income 
tax due to added net income. '!he reduction of energy 
expense will cause an increase in costs for primarily two 
reasons: the depreciation charge due to capital 
investment, increased income tax due to added net 
income. Conceptually, the analysis is si.n'ple. Does 
after tax income increase more using one method or the 
other? 

Because the rnatherratics get invol ved, the most attractive choice 

often is not intuit ive. Rigorous analysis will assure an 

economically sound choice and contribute to overall project and 

business success. 

One last point for discussion. Heu do other cost reduction programs 

compare with energy cost reduction? In many aspects the two 

alternatives can be treated as very similar. Financiall y, the 

analytical procedure is the same for both and their ~ison to 

increasing sales is similar. 
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'!he prilllary differences, if they exist, will be: 

i. \mat is the overall life of the savings? Often energy cost 

reductions are effective for the life of the pl ant. 'Ihis is not 

usually the case for other cost reduction efforts. 

ii. Energy is likely to becane an increasingly scarce o:a1uoodity. 

The implication here is that, unlike most financial analyses, 

the effects of inflation may not affect all components of the 

analysis equally. Energy costs may cl:iJnb at a disproportionate 

rate thus making the energy cost cutting option more attractive 

long term. 

iii. Energy cost reduction efforts may have l ong term survival 

effects for the business. As energy resources becorre more 

scarce, the less energy a business requires, the less the risk 

of loss of ability to produce due to rationing or other factors 

that might limit availability. 
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5 . O OJNCllJSIONS AND RECOMMENDATIONS 

'Ihis paper has illustrated some of the complexities involved in 

managing an energy Jl'aTlagement project. 'Ihe results of the literature 

search demonstrated that manageroont issues in energy management have 

been neglected. The eY.isting models tended to focus on the technical 

issues involved in an energy management project. While technical 

issues are important, their mastery is insufficient for the success 

of an energy management project. A project without proper funii.ng, 

without the involvement of all the necessary people, and without a 

clear understanding of goals and responsibility assignments will fail 

regardless of the technical correctness of the approach. 

There are =Y tools available to aid the project manager in running 

a suo-~sful project. We have discussed some of these tools and 

illustrated their use with actual case studies. In particular the 

manager will have a goo:l chance of success i f he errploys both the 

flo.v chart and RIMs suggested in this paper. 

Energy Jl'a11agement as an issue will only grcM in importance as tilre 

goes on. For the first time since the oil embargo of 1972 the OPEX:: 

countries are close to signing an agreement to limit prcx:luction in 

order to raise prices. As energy resources become scarce prices will 

increase. Organizations that have minimized their use of energy 

resources while getting the best prcductivity from those resources 

will be in the best position to survive. 
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A. 1 MANAGEMENI' CASE SIUDY # 1 

Type of Organization: Grocery and Variety Store O"lain 

In 1978 this grocery and variety store chain develope:J. an energy 

management prcgram v.hlch was initiated by top management. '!he 

intension of the company was to save money on operating costs and 

promote energy efficiency. The company looked at all energy using 

areas to minimize energy consumption without compromising product 

integrity or client satisfaction. 

Management approached the in- house engineering department to take on 

responsibility of the project. '!he engineering department then 

contacted local utilities for assistance in analyzing the energy 

consumed by each store. A detailet'I data base was then establishe::l and 

and the engineering department began working with the a=unting 

department. Monthly energy consunq:>tion was l ogged and goals were set 

to reduce the consumption at each location. 

The engineering department then began to look at the energy consumed 

by each store by system type. Equipment at each l ocation was 

identified and energy conservation op]Xlrtunities (EO:>'s) were then 

anal yzed to determine possibl e energy savings, cost of retrofit, and 

Economic analysis. It was detennined by management that energy 

conservation opportunities v.hlch show a payback of 3 and 1/2 years or 

better, based on a discounte::l cashflow analysis, were economically 

feasible . However, a longer payback was allowed if a major rem:::x:lel of 

the store was to occur. Then the payback period extended to 6 years. 
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'The team nomally incorporated in their energy management projects 

include engineering, a=ounting, maintenance and outside sources like 

utility representatives, consultants and vendors and government 

agencies. Tax credits are obtained through various programs to 

offset the cost of each project. 'Ihe communication procedure is 

normally an open door p:>licy between these groups. 'lhe team members 

worked to;ether to define the goals of the company evaluate all 

aspects of each E<Xl and inplement each E<Xl in a scheduled timely 

fashion as budgets are available. 

'!he ECO's providing the fast rate of return with no or low cost 

investments were normally inplerrented first . Energy systems which 

were the highest energy requirements are then evaluated and the Eo::> ' s 

which appeared the most feasible from an economic and maintenance 

standp:iint are inplemented. 'Ihe highest -mergy consuming devices in 

this type of facility is refrigeration folla#ed by HVAC and lighting 

equipment. outside sources are used to assist the company in 

determine new alternatives and options available as well as the cost 

required to install the equipment. 

'Ihe energy management p~ in place at this company is one of the 

best in the northwest. Managerrents commitment, Constant evaluation 

of the energy usage and al ternatives by the engineering department, 

and the open communication makes this project so successful . 
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In surrcrnary, the key p:iints which assured success for this ooropany 

are: 

- Managements supp:irt to reduce operating costs and provide a 

budget for energy conservation opp:irtunities; 

- Inhouse expertise in the engineering department; 

- Project team members commitment to upper manage.'1lel1t and cornpany 

prosperity; 

- Project team members open communication channels; 

- Errq:>loyment of all resources within and outside of the company; 

- Ongoing project activity and success through careful selection of 

projects. 

'lhe key areas which l essened the project's success were: 

- 'Ihe maintenance department ' s unwillingness to accept new 

technolcgical advances; 

- Maintenance departments or non-technical people maintaining the 

more sophisticated equipment. 
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Figure A. l 
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Figure A.2 
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Figure A. 3 
Responsibil ity Interface Matrix 
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A. 2 Ml\NAGD1EN'r CASE STUDY #2 

'fype of Organization: Municipal Govern:nent 

'Th.is case study addresses sane of the issues present on a municipal 

governrrent energy m:uiagemcnt project. 'Th.is particular case concerns 

a waste water treatment project. '!here are formal constraints 

i.mpose:l by the organization on how any project is run. In the case 

of a municipal project, where public ooney is spent, the project is 

run much oore formally. 

Goal Setting 

'!his project was initiated w'hen DEQ informed the city of their need 

for a new facility . 'Ihe city had the option of building it 

themsel ves with 75% government funding, or having DEQ build it 

totally at the city's expense. '!he issue became fairly hot in the 

city's politics but was eventually approved as a bon:l. issue. 

Proiect Selected/Responsibility Assigned 

Often the r.unicipality will not have the manp::iv.'er or experience to 

run a technical project. In this particular case the energy 

m:uiagerrent project was only one part of a much l arger new facility 

project . 'This project started with a request f or proposal for the 

design. '!his request was respon:l.ed to by engineering firms. 'Ihe 

successful lcu bidder was selected by the municipality in question. 

Gather Accurate r:ata 

Once the successful engineering finn was selected they actod as the 

project engineer and m:uiager for the city. 'Ihey put together a 

detailed design for the project. '!hey also put together very 
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I 
I 

.. ·· - ·· · ·- ··· ··-· 

accurate estimates on wtlat the project would cost (to build and to 

run and naintain) as well as what it would a:ist to replace the system 

when it becallle obsolete. 'This infomation was used to set a:ists for 

custorrers using the facility . 

Build lateral SUpport/Establish Communication with Sponsor 

'The engineering firm began to build relations with the city managers 

an:J. the managers at the exi.sting plant. Since the goverrarent was 

funding 75% of the project, the project engineer set up meetings with 

the funding agencies to support the furding effort. 

'The facility design and estimates were used to apply for government 

funding of the project. The rest of the funding was supplied by the 

municipality, in this case, through bonds. 'The engineering firm 

assisted the city in meetings with federal funding agencies. 

Build Proiect Team 

'The engineering firm wrote all the doa..nrents associated with going 

out for bid on the equipment and services associated with the 

project. Once the bid d0Cl.ll00!1ts are accepted by the city, the 

engineering finn went out for bid on the equipment and services for 

the project. 'They evaluated the retunied bids and nade 

re=irnnen:lations to the city as to who the lowest acceptable bidders 

were. 'The city then hired a general contractor who in turn hired 

subcontractors to fulfill the requirements of the contract. At this 

time the city was required by law to go out for bid on the 

administration of the construction. It is common for the project 

engineering finn to be successful if they bid. In fact, unless they 

have done a poor job in the first part of the contract, they are the 

firm of choice. It has been the city's experience that changing 

firms in the middle of a project can be the 
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source of major problems . 'The engineering firm was maintained for 

the contruction administration, the second part of the project 

Implement Proiect 

'The communication on a project of this type is o:::mq:>lex. 'The city 

relies on the project engineering firm for all formal conanunications. 

'The project engineer's pri..mary contact is the general contractor. 

'The general contractor maintains corrummication with all 

subcontractors and direct vendors. 'Ihe subcontractors are in 

=rronunication with their vendors. Because of the length of the 

communication chain it is il!!portant to get all concerned parties 

together in one room for meetings to resolve problems. I f this is 

not done the t:i.rre it takes to resolve a proble.~ can go on for years. 

In this particular case, one piece of equipment failed to operate 

properly for over a year before the proble."11 was resol ved. It's 

resolution was nade difficult by the fact that the parties involved 

were not local, were no longer on the job site, and did not have the 

technical kna.vledge required to get the job done. 

It is also irrportant for the duties of each party to be very clear. 

'Ihe project scheduling on this job was done using o:::mq:>uter software 

t o keep track of all the tasks. 

Measuring Success 

As the project neared completion the city enployees Vlho were to run 

the new facility were brought over from the older facility. Training 

on how the new facility was to be run was done. Since this facility 

had several new processes that the older facility did not there was a 

large am:iunt of training to be done. On a project of this size i t is 

easy for this training to require several years. Some of the rrcre 

automated items in the plant were ignored until they were out of 
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warranty and in need of maintenance. Since these i tems were beyorrl 

the expertise of those running the plant they were not "adopted" by 

the employees. An exarrple of the type of probl em this can lead to is 

demonstrated by a conversation I had when out workin:)' on a piece of 

equipment. I asked the head of maintenance what their plans for 

maintaining these pieces of equiprrent were. 'The head of maintenance 

repl ied that he had a rifle in the truck that ought to do the job. 

lack of training will cause failure of the equipment simply because 

it won ' t be maintained. 'The installation will save energy until the 

equipment is in need of maintenance. 'The staff wi thout training may 

well decide to run the equipment without the automation which will 

result in the l oss of energy savings seen originally. 

Fortunately, it was part of the engineer's contract to evaluate the 

running of the plant one year after ccmmission. 'The need for 

training in these areas has been noted and arrangements are being 

1Mde to correct the problem. Measurements of plant operation are naw 

being taken for submittal to the city and the federal funding agency. 
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Figure A. 4 
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Figure A.5 
Responsibil ity Interface Matrix 
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Figure A. 6 
Responsibility Interface Matrix 
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A. 3 MANAGEMENT CASE S'IUDY f 3 

Type o f Organization: Semiconductor Manufacturer 

In 1985 this supplier of appl icati on specific integrated circuits 

(ASIC' s) foun:l. itself sperrling ten percent of its annual expense 

budget on utiliti es (excluding teleconmiunications costs). 'Ihere was 

a consensus CUOC>ng the division's senior management that this was far 

too high and that opportunities existed for signifi cant cost 

reductions. 

'Ihe op:ration of the facility had been recently turned over to the 

division general manager. '!his occu=ed as part of a corporate 

effort to remove as nany staff fwlcti ons as possible from the 

centralized corporate staff and place them in those divi sions who 

r equired the servi ce. 

'Ihe division general manager took advantage of the decentralizati on 

to select a management team for the building operati ons group whlch 

would, in addit ion to other key goals, success fully reduce utility 

costs . A key point to make here is that not only were these managers 

hired with their project management skills being an i.nportant 

selection criterion, but the general manager strongly supported the 

ut ility cost reduction effort from the beginning (in fact he was the 

init i ator) . 
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Once the new rranagement team was in place they set about defi.nin; the 

project's goals and schedule. All of the people in the oo.ildi.n:J 

operations department were asked to volunteer their ideas for 

reducing utility expenses. 'Ihese ideas were corrpiled into a single 

list. 'Ihe engineers in the deparbncnt estimated the cost to 

i.nplement each option an:i its annual savings. A consulting engineer 

was contracted by the en;Jineering manager to look for further 

opportunities and confinn the results of the studies which had been 

done. 

The consultant brought soroo expertise regarding mo::ieling of energy 

consur:ption which 1.-as not available within the department. '!his 

expertise turned out to be crucial to the project's sucoess. Through 

the use of this modeling the oonsultant was able to more a=.irately 

estilrete the savin:rs that would result from various strategies . 

When the consultant concluded his work he presented it to all of the 

rrai.ntenance technicians and engineers. He l.'C.S able to show very 

clearly why he recommen:led prioritizing the options the way he did. 

All personnel who witnessed the presentation came away with a c l ear 

understan:ling of what was to be done. 

By the end of the next day the maintenance technicians had cx::JIT?leted 

over half of the work on the first priority item. 'Ihis level of 

mot ivation was a result of the consultant's ability to ccmnunicate 

effectively hC1"' energy was being wasted and hC1"' si.nple is was to 

c:han;e the situation. By the end of the next week ninety five 

perce.•t of the work on the first item was ca;plete and the cost 

reduction l.'C.S well underway. This one ite:m has netted an ongoing 

operating cost reduction of over one million dollars per year! 
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How was such a dranetic and quick result p::issil>le? Several factors 

played an i.nportant part: 

1. Turning the buildin;i over to the division provided a sense of 

ownership and control of destiny to the general manager and the 

members of the buildin;i operations deparbnent . 

2. Me:mbers of the dep?.rtrrent were openly encouraged to participate 

in the idea generation, analysis and decision makirq portions of 

the project. Data v.as available to all department ~ as it 

was compiled. 

3 . The previous nanagers of the facility had not been motivated to 

maintain it very well . This is often the case with people who 

belong to a large corp::irate bureaucracy. As a result extre:re 

energy waste was =rring in the heating, ventilating and air 

conditioning (HVAC) system. 

4 . 'Ihe consultant's abili+;y to ccmnunicat e clearly to everyone in 

the departrrent how much energy the HVAC system was wasting and 

why gave these people a "cause". 

The degree of the reduction was quickly apparent to every budget 

center manager in the buildin;i. '!heir monthly expenses suddenly were 

s i gnificantly lower. The utility cost reduction project manager made 

sure t.hrc1.lgh presentations and cash awaros that everyone in the 

division knew the l!'agnirude of the savings and who the technicians 

and engineers were who worked on the project. 

As a result of chcosifB an inexpensive project v.hlch showed quick and 

dra.Jratic results, a degree of credibility was achieved with the 

division's senior managem~nt. 'Ih.is all0t-!ed the building operations 

department to continue to work on the next highest priority items 

wi th full management financial backing as necessary. 
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'Ihe project has continued over a three and a half year perio:i of time 

and is still underway. 

'Ihe initial project action required no capital invesbnent and minimal 

cost. Subsequent activity has required some capital investJnent. As 

a result of the initial success, the buildin;J operations department 

has been able to plan for some capital investment each fiscal year 

for utility cost reduction projects. Planning these projects in 

concert with the fiscal year financial planning process has assured 

that funds have been available as needed. 

Tax credits have been sought, as part of the State of Oregon's 

incentive for this kind of work, to offset the cost of each project 

as appropriate. 

funds have been set aside each year for continued training of 

personnel in the area of energy management as a result of the 

success. 

F.ach month utility costs are tabulated and posted in the buildin;J 

cafeteria to keep people aware of the project's continued prcgress 

and success. 

Annual utility costs to the division have been reduce::! by forty 

percent. It is expected that within the next two years the fifty 

percent mark will be reached. Each of the actions taken so far have 

yielded a return on investJnent in excess of one hundred percent. 

A - 17 



Needless to say this has had a dramatic effect on the division's 

profitability. Because the largest utility costs have tended to be 

independent of production operations, the cost reductions have 

reduced the fixed costs of doing business. '!his of course directly 

shrinks the break even point for the business and nakes the operation 

much more attractive to the oorporation. 

In suromary, the key points which assured management success were: 

- Project team rnem,')ers who felt ownership of the problem and the 

soluti on; 

- strong, early support from senior management; 

- 12nploying the necessary technical expertise to clearly evaluate 

and explain the alternatives and teach the principles of energy 

m:magerr.ent to the entire department; 

- 01oosing an initial project which reg11ired minimal investment but 

showe:l. quick and easily measured results; 

- Publicity for the success and rewards for the team members to 

further encourage them; 

- Credibility for the program from the quick results and ongoing 

utility cost measurement; 

- Ongoing project activity and success through careful selection of 

activities. 
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Figure A. 7 
RIM: Semiconductor Manufacturer 

Management Work Packages 

Set Select Brild 
Goals . Project . Project 

• Teal1l 

. ltrq:>lement. Measure 

. Project . Results 

-----------------. ---. ----. ------

End User 

Off- site: Management 
Eo:JineerinJ 
PurchasinJ 

On-si te: Management 
Eo:JineerinJ 
PurchasinJ 

w 

A/O 
.P/W/O. 

w 

A/O 
P/W/O 

0 

w 

A 
P/W 

w 

0 
P/W 
w 

R 

A/O 
P/W 

--------------------- . ---- . --------- .------~-.-------.----

Government 

---------------------. ----- . -------. -----. ----. ----
Utility N N N 

--------------------. --- . ------. -----·· 
Consultants 

Project Management 
Eo:JineerinJ Staff 
Construction Group 

w w w w N 

----------------------. -----. --------. ------. ----- ---

Vendors 

Sales Representati ves 
Technical Specialists 
Sei:vice Organization 

w 
w 
w 

-------------·-------. ---·-·-. -------. ---·----. -----. ---
Contractors w 

-------------------------·----- -----------
P - Prinruy Responsibility 
R - Review Responsibility 
0 - Output of Work Package Required 
w - Work Cone Here 

A - 19 

A - Approval Authority 
N - Notificati on Required 
I - Inputs to Work Package 



Figure A.8 
RD·l : Semicon::luctor Manufacturer 
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Figure A.9 
R.D·l: Ser:li.=nductor Manufacturer 
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MANAGEMENT CASE STUDY # 4 

TYPE OF FACILITY : SCHOOL DISTRICT 

LOCATION : WASHINGTON STATE 

DESCRIPTION AND BACKGROUND 

Thi s case study descr ibes the energy management program that a 

School District started in 1982. In 1982, the School District 

maintenance budget was cut by 30 percent . Incl uded in the 

maintenance budget were the School District's u tility costs. It 

was decided that instead of cuLting maintenance personnel, the 

utility costs needed to be reduced by 35 percent . The 

Maintenance Manager met with the School Board and presented his 

plan to reduce the utility costs by $225,000 with $2,000 

capital . The School Board unanimously decided to adopt the plan 

and to d r aft an energy policy . With the support of the School 

Board, the l1aintenance Manager met with his staff and presented 

the plan, and the alternative of cutting personnel . The staff 

responded enthusiastically and volunteered ideas to cut costs . 

The i ndividuals who volunteered the idea were l abeled "idea 

champions", and they were responsible for developing the idea 

into a workable plan . The crews worked after hours to implement 

the plan and took pride in their progress . Every month, they 

all got together to graph each school's energy costs . In the 

first year, the school saved $250 , 000 by cutting the energy 

consumpt ion by 37 percent . 

When the Maintenance manager went back in front of t he School 

Board, he received a standing ovation for h is staff's 

accomplishments, and he also received a directive in the form of 

an ener gy policy . The energy policy s t ated t hat " ... ener gy 
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usage shall be accounted for and minimized without compromising 

the comfort of the students . · It was decided that annual plans 

be presented to the School Board itemizing capital expenditures 

and paybacks for approval. It also became a tradition that 

before the presentation of the annual energy plan, the energy 

savings for the past year were stlll'marized . 

During the second year, the Maintenance Manager contac ted the 

Washington State Energy Office (WSEOJ to request assistance and 

to try to get an idea of what other school districts were doing. 

WSEO assisted by suggesting the school district participate in 

the Institutional Building Program (IBPJ and Inst itutional 

Conservation Progra~ (ICP), and also provided the names of 

contact people in other school districts and promised a copy of 

the WSEO energy accounting program as soon as it was finished . 

Bonneville Power Administration (BPAJ started the Institutional 

Building Program to aide institutions in conserving electricity. 

The program provides a free walk through audit to access 

potential for conserving electricity, followed by a full energy 

audit and finally , funding for eligible measures. The 

Institutional Conservation Program (ICPJ was developed by the 

United States Department of Energy and is similar to the IBP 

program except that it looks at total energy usage rather than 

just electricity. All of the schools participated in one of 

these programs to some degree . The audits allowed each school 

to be compared, and energy conservation measures to be 

quantified . 

The Maintenance Manager contacted the other school districts, 

and they compared strategies and energy use indexes (a measure 

of energy use per 5quare foot). A lot of good information was 



exchanged, 

consumption 

relatively 

effort . 

and the manager set a 5 year plan to cut the energy 

by anocher 12 percent . The first 37 percent was 

easy, but the next 12 would take more capital and 

During the next five years, many innovative plans were 

implemented. First, he started a system for recognizing the 

"idea champions··, where they were awarded certi ticates for their 

eftorts at an annual dinner . Each school's principal was 

involved by allowing one percent of the energy savings to be 

added to the school's budget . The students were involved by 

having contests to identify ways to save energy . The teachers 

developed an energy curriculum. A training budget was 

established for all personnel . Finally, the WSEO energy 

accounting program was used to r eport each school's progress and 

to help identify areas that needed work. These monthly reports 

were sent to each school and graded each school on overall 

energy consumption as well as on improvement . Resulting from 

these reports, the Maintenance Manager received calls from 

principals who asked, "what can we do to improve our energy 

consumption•·, and "how can we minimize the effect of increased 

after hours usage?" . These questions prompted individual 

consultation to maintain the awareness and excitement . 

Communication was also handled on an individual basis . The 

Maintenance Manager said that he would " . . . talk to the person 

until they understood, or didn't resist anymore . " He attributes 

the success of the program to the support of the School Board, 

and to the open lines of communication . The School Discrict 

suceeded in saving the projected 12 percent; a total of SO 

percent in six years due to the team spirit a nd support and 



conunitment of the School Board. 



Pol icy EB 

Sec ti on : RUSINESS MANAGEMENT 

Policy Tit le : Enerq1 Management 

The Board of nlrcctors c~ the School District :ecognizPs 
the need for a comprehensive enerqy manaq~ment program and it is 
committed to the development and maintenance of programs thac 
support the conservat ion of energy and natural resources . 

An effective energy management program requires a strong 
ccmmitmcnt (rQm all sr.hocl district empl oyees . Staf f support is 
important to the success of an energy management system . 

The district ' s energv rnanagemPnt program is expected to achieve 
the fo llowing goals : 

1 . To enhance awareness of enerqv conservation methods ; 

2. To encourage the efficient use of energy; 

3. To institute effective energy ma nageme nt; nnd 

4. To maintain energy usage nnd energy costs at a reasonable 
level. 

It is recognized tha& each district facility varies somewhat as 
to its users and prograr.:s and that energy saving methods 
appropriate to one facility may not he appropriate to others . 
Therefore, the energy ma11agnm0nt prog ram of the dis trict is to 
be implemen ted with considera1ion for the unique condi tions of 
each facility. 

Adopte d : September 9, 1987 

Page 1 of 1 



Figure A.10 
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A - Approval Authority 
N - Not ification Required 
I - Inputs to Work Package 



Figure A.11 
Responsibility Interface Matrix 
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Figure A.12 
Responsibil ity Interface Matrix 
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KEY COt'TACT INTERVIEW 

This interview is part of a project for EAS 541 in PSU's 
Engineering Management Program . The project's goal is to 
deve l op guidel ines for a successful energy management 
prograrn. It will take approximately 10 minutes of your time . 

l . Please describe your energy management prograrn. 

2.When and how was the program started? 

3 . What were some of the barriers t hat were encountered in 
starting the program? _______ _ _ _____________ _ 

4 . Does your company have an Energy Policy? 
it and when was i t stated . 

What is 

5 . When the program started , how was conununication handled? 

S . a) Was it adequate? ________ _____________ _ 

5 . b) Who is typically informed of changes due to the Energy 
Program? ___________________________ _ _ _ _ 

6.Did you utilize any outside assistance 
measures? __ State/Fed Program 
Consul cant Vendor Info ~S-e_m_l.~. n_a_r __ 

6.a) 

to i dentify the 
Util i t i es 
Other ---- -

Did you find them helpful? - - ------- ---- -
7 . How do you prioritize the energy measures? ------ - - -



8 . Are there ways to implement the low cost energy measures 
without having t:o get: your budget approved? Are these 
easier to implement? _ _ __________________ _ __ _ 

9 . Was it hard to get approval on your first energy budget?_ 

9 . a) Did this process improve on subsequent projects? ___ _ 

10.When do you suggest that a person start: ~he approval 
process on the more expensive measures? _________ _ _ _ 

11.What kind of approval process i s necessary for capital 
expenditures? _____ _____ _ _ ______ _ ________ _ 

12.Have you received any outside f unding or financial 
assistance? State/Fed Programs Utilities _ ___ _ 
Other - - - -How hard was it t o get the $? 

12 .a) Would you recommend this process t o others? _____ _ 

13 .How do you stay current with new technologies? -------

1 4. Do you have a budget f or training maintenance personnel 
about energy saving techniques? ________________ _ 

15 . Do you have an energy accounting program where you verify 
savings? _ __________ _ _ _________________ _ 

16 . Has your program been successful? What have been the 
most important factors in your success? 

-----------~ 

17 . Is there anything that you would change? ____ ____ ~ 



MANAGJNG ENERGY MANAGEMENT 

TABU: OF O'.)NTINl'5 

APPENDIX C: Energy Audit Procedure 



Appen:iix C Energy audit Proce:fure 

As described earlier, energy audits are normally separated into three 

distinctive levels. Each level of energy audit and the on-site 

energy SUl:Vey is discussed in same detail belc:>N. It is reconurended 

that the reader consult same of the resources mentioned in the 

J>.ppendix and obtain infornation fran as many soorces as possible 

before conducti.n;J an energy audit. 

Level I 

'!his level of energy audit records information on energy use 

patterns, design characteristics, equi!X'ent, operational coniitions 

of the business, and establishes the energy usage indices as 

described in section 4 .1 of this report . '!his level of an energy 

audit may not require an on-site energy SUl:Vey or ~utside assistance. 

Level II 

'Ihis level of energy audit identifies and estilnates energy and energy 

cost savi.n;Js from little or no cost investments. It deals primarily 

with operational and maintenance Energy Conservation Opportunities 

(EOO's). '!his audit requires a more on site-specific review of 

facilities. It contains all the aspects of a level I audit. 

Level III 

This is a detailed on- site energy audit that identifies and 

quantifies the cost ef fectivenoss of operational and mintenance as 

well as those ECD's 1.nich require a capital investnent. A Level III 

enc-rgy audit requires a detailed energy analysis of each energy 
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system. It may require the use of special diagnostic equipnent such 

as flo"' r.easuring devices. It nornally requires the use of 

specialized people who are qualified at energy audits. Energy audit 

speci alists generally consist of rrcchanical, electrical , illumination 

engineers as well as architects. 

Corrlucting an 1.-alk- through enemy audit. 

A thorough systems approach to the building, equipnent, operational 

corrlitions and htnnan factors are needed. I t i s i.JTiportant to become 

familiar with the operating ard maintenance proce:lurcs as well as 

the personnel. '!he s ite survey should an include investigation of 

the follC7Ning: 

The &!ilding Envelope 

The building envelope consi sts of the roof, walls, floor, doors, 

louvers and grilles . 'These factors have a significant ilrpact on the 

buildings total energy usage. Heat gain or heat loss fran the direct 

corrluction of heat through the buildings surfaces acx:ounts for major 

portion of the energy consumption. Consequently, a thorough 

analysis of existing corrlitions, possible .i.nq:>rovements ard 

cost jbenefit ratios should be made 

Olaracteristics of the envelope that require identification are 

(e.g . ,built-up roof, masonry walls, double hurq windows), number and 

size, materials of construction. ard ''U" values. Because heat gain 

and loss are functions of the building orientation, wall, doors and 

win::IC1NS on each side of the building should be listed separately. 
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Heating Ventilating ard Air Copditioning IHVACl 

HVAC systems represent a laxge portions of the total energy usage. 

See the Appendix B. 3 for quantitative requirements. 'Dlere are all 

types of HVAC systems foord in irdustry, sa:-e very silrple systems 

like a unit heater or single package air corrlitione.r to very cx:rrplex 

variable air volume (VAV) systems . Appendix B. l sho,.is a list of some 

of the !T0Ily different types of systems. It is recommandcd the reader 

consult the ASHRi\E han:ibooks for =re infonnation. 'Ihe principal 

controllable variables that contribute to HVAC energy use are: 

Efficiency of the HVAC syste:n; 

'The condition of the equiµnent ard the controls; 

'The quality of maintenance; 

The leJ'"Bth of tme equipnent is operated; 

The envirornrent the equii:re."lt is to 1:1aintain. 

Lighting 

Lighting systems also represent a sizable load. '!here are a number 

different types of lighting systems on the market, each having their 

own efficiency, illumination characteristics, ard maintenance 

advantages or disadvantages. See the Appendix for the estimated 

loads of lighting systems on various building types. Also it is 

reoarnlended to consult the Institute of Ill=i.nation Erqineers (IIE) 

han::lbooks ard p.lblications for system types, efficiency ard 

maintainability. C>Jring the site survey, each type ard style of lamp 

should be recorded as well as the environment. 
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D:imestic Hot Water 

D:Jrnestic Hot Water (CHW) energy systems generally exist in a building 

as well. 'Ihe OOW energy system generally is not a major consumer, but 

i t can be in some building operations like restaurants. 'Ihe site 

sutVey s.l-iould record the folla,.,.ing information: 

Efficiency and type of water heating system; 

Number of users; 

Number of sha....ers, if any; 

'Ihermostat set points on all water heaters; 

Condition of insulation on water haters and hot water lines. 

Electric Motors 

Electric motors can also be a significant energy user. Electric 

motors rnay be involved :i.n industrial processes, refrigeration 

equipment, pumps, fans , etc. When conducting the walk through energy 

audit it is important to collect: 

'Ihe size, type and function of the motor; 

Operating hours; 

Environment in which it installed; 

'Ihe efficiency; 
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Miscellaneous Eauipment 

There all m.urerous types of miscellaneous equipment use::l. in 

=mmercial and industrial environments. Some of this equipnent may 

be used for cooking, computers, office machines, arrl so on. Each 

piece of equipment must be analyzed along with it operating 

conditions. 

In conclusion, there are all kirds of equipnent which must be 

analyzed. There a numerous books, workbooks, papers and publications 

which are available arrl should be obtained from the particular 

business of interest. 
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APPEN::>IX D 

ADDX~lONAL RESOURCES 

TABL.2 OF COtiTENTS 

Dl LIST OF ADDITION~L ~SOURCES 



Many resources are available f or assisting in the evaluation of 

oppor tunit ies, as wel l as f i nancing or funding them . From 

trade literature to vendor information, from federally funded 

energy studies which not only i dentify the opportunities, but 

also priorit izes them, to societies of energy managers, f inding 

the right resource is not always easy . For this reason, we have 

compiled a list and some litera t ure of some of the available 

resources . The resources with an asterisk ( * J indicate that 

some additional literature follows . Many o f the resources are 

specific to Oregon , but similar programs can be found in most 

states. Finally, t wo lists have been copied with the intention 

of providing resources which are ava i lable nation-wide . 

FINANCING AND TECHNICAL ASSISTANCE 

1. The United States Depart ment of Energy has an I nstitutional 

* 
Conservation Progra~ (ICP) , which is current l y in its e leventh 

cycle . This program is only for public institutions, such as 

schools and hospitals . It pays for a walk-through ener gy audit 

to assess t he potential for saving e nergy, an energy s tudy, and 

half of the cost of eligible measures . The funding cycles are 

very rigid, and t he amount of paperwork makes this opt ion 

rather 

cumbersome. However since its start in 1979 , this program has 

assisted in over 700 energy audits , 500 ener gy s tudies and 

funded 380 projects . It is es timated t hat ICP clients have cut 

their annual energy costs by almost $20 million . 

* 
2. The State of Oregon allows business tax credits for capital 

investments which save energy or produce energy . The 35 



percent credit includes the costs for design, materials and 

labor. The 35 percent is prorated over five years: ten percent 

the first two years, and five percent the remaining 3 years . 

The credit mus t be appl ied for before the equipment is 

purchased or instal led . A copy of an application form is 

included in this Appendix . 

3 . Bonneville Power Administration (BPAJ started a design 

assistance program for new buildings called "Energy Smart Des ign" 

in 1988 . In this program, BPA will pay for computer modeling 

of energy saving design features . Up to $2,500 will be allowed 

in this program. Call your electric utility or Jim Kehoe of 

Oregon Department of Energy a t 1-800-221- 8035 . 

4. The Oregon Department of Ener gy offers loans for energy 

projects . The loans pay for the energy components of new 

construction or remodeling projects . Design costs related to 

the energy aspects of a project can also be covered. The program 

offers low- interest , long-term, f i xed- rate financing. These 

factors often allow energy project savings to exceed the loan 

payments . Call Dave Nei tling toll free at 1- 800- 221-8035. 

s. The Oregon Department of Energy offers technical 

assistance to Oregon cities, counties, and special d istricts 

free of charge. The service incledes energy audits, project and 

equipment evaluations, staff training, access to printed 

information, and help in starting energy management programs . 

Call Mike Byers toll free at 1- 800-221- 8035 . 



6 . The Oregon State Extens ion Office is a clearing house for 

energy information . They also offer lunch forums and seminars 

on energy related topics . Call Gus Baker at 1-323-8750. 

7 . The Washi ngton State Energy Office offers Public Schools 

loa ns , grants, technical assistance , energy management training 

* 
and an i n-house developed energy accounting program . 

SOCIETIES 

1 . Association of Energy Managers (AEM) 

2. Association of Energy Engineers (AEE) 

3. American Society 
Conditioning 
Divis ion 

of Heating, Refrigeration & 
Engineers (ASHRAE) Energy 

4 . Washington Associ ation for Ene r gy Efficient Schools 

TRADE JOURNALS 

1. Energy Users News 

2. Heating, Piping and Air Conditioning 

3. Plant Engi neering 

4 . American 
Conditioning 

Soci ety of Heating, 
Engineers Journal 

5. Food Processing Journal 

5 . Chemi cal Engineering 

7. Control Engineering 

8. Pulp & Paper 

9 . Water & Wastes Digest 

10 . Water Engineeri ng & Management 

11 . EPRI Journal 

Refrigerati on & 

Air 
Management 

Air 
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OREGON OEPARTMU<T OF ENERGY PROGRA:·IS 
TO tf:LP TH: CLIENTS OF ARCHITECTS ANO ENGINEERS 

Oregon architec Ls and engineers can help their clients pay for energy 
projects •,;i th tne progr ams of t he Oregon Depar tment of Energy (OOOE) . OOOE 
offers loans, ta~ credits, and technical he l p. Customer service and simp le 
forms are aspects of a l l OOOE programs. 

Energy Oesign Asssitance 
000£ and the Bonneville !:lower Administration (BPA) can help ouilding 

designers witn a free , no-strings -attached technical assistance service . The 
service will use advanced energy analysis tools . And , i t will help bui ld ing 
designers save energy and lower operating costs . Often these savings come 
with no increase In buil ding costs. The service is open to all new coomerc i al 
bui ldings in the state . It i s offered on a first come, first served basis . 
The project is funded through June 1988. 

Ca l l B?A' s Jim !(ehoe to learn more: (503) 230-5751. 

Business Energy Tax Credits and Technical Assistance 
OOOo offers ousinesses a tax credit for energy saving or producing 

projects . - he credit offsets 35 percent of design, equipment, and 
installat ion costs . !t is applied for afLer the project 1s designed, but 
before equi~~ent is bought and installed . 

OOOE ' s energy experts wil l help you evaluate pr oposed projects . 
Call Curt ~icno l s toll - free at 1-800-221-8035 . Curt ' s direct line in 

Salem is 378-5981. 

Smal l Scale Energy Loan Program (SELP) 
SELP offers loans for energy projects . Businesses, homeowners , and public 

agencies can all get SELP loans . The loans pay for the energy components of 
ne.,, construction or remodeling projects. Oes1gn costs related to the energy 
aspects of a project can also be covered . The program offers lo.v- interest, 
long- term, fixed-rate financing . These factors ofcen al low energy project 
sav ings to exceed loan payments . 

Ca l l Dave Neltling to ll- free at 1-800-221 -8035 . Dave ' s direct li ne i n 
Salem is 373 -1 032 . 

Technical Assistance Program 
ODOE offers technical assistance to Oregon cities, counties, and special 

districts free of charge . The service includes energy audits, project and 
equipment evaluations , sta&f training, access to printed information , and help 
in start ing energy manage~ent programs . 

Call Mike Byers toll-free at 1-800-221-8035. Mike ' s d irect line in Sal em 
is 378-2856. 

625MARION ST. NE. SALEM, OREGON 973 10 PHONE 378·4040 TOLL FREE i ·800-22 1 ·8035 



ORJEGON JBU§INlE§§ 
ENERGY TA~ CREDIT 

AJPIPJLICA TION FOR 
PREJLIJMIIN ARY CERT1I:IF'JICA TION 

WIND,, SIOMA§§,, 'AND 
GJEO'I'!HllERMAL 

I 

Oregon Deparcment of Ene ::-gy 
625 Marion Street NE 
Salem, Oregor_ 97310 

378- 4040 or Toll Free 1-800-221- 8035 



Oreson Susiness £nergy t.:.x Cred~ t 

Apyl1cai.1on for Pre limlnary Ce r tiflCJtion 

Oregon businesses th4t \nstal l projects to save or produce 
develo?-'flen t ctl"IO 

of the eligible 

energy can ge t a s~at~ tax 
dem~n$ t :~ticn ~ro~ects also 
proJect costs . 

cred\t. 
qualify . 

Recycl iog projects . ~nd rese~rch. 

The tai cred\t equa l s JS percent 

You must be an ore9on ta.xp~yer lo t::1.:.1m a credll . Yo1,.1 musi. own or be the con\.r"ct bu;"'er of 
the pro)ect. The e~ulpme~t m..:st ~e osed by you or leased to ancLher person O( business in 
Oregon. work on the p:-ojeet rr.vst beg1n by Decembe r ll , 1990 and end by Oecerat.er 31, 199J. . 
Projects that save enersy must have a s1mple poyback of mor e than one year. 

Here is how to ap~)y for and cla im the tax creCit. 

BEFORE you start your project : 

l . F i ll ou t the attached a~pilcatlon for pre l iminary cert~fi.cat1on. 'Send ll , ..... ~th: the 
appl icatlon fees. to the Or~gon Oepartment of Energy (C;Of) ~you buy the 
equipment or ins ta l1 the project . 

2 . The application fees are based on your el tg\bl e project t::ost . There ls a processing 
and~ f\ l lns fee . 

The precessing fe e \s O. 3 percent of your elig1b ie pro j ect cost.'\ if OOOC: den\es 
yovr ap91 tcd~1on. 1ote wlll return thl s fee to you . 

The fillng ree is nonrefundab1e. Th\s fee \s $25 if your e )iglb1e project cost is 
$S,ooo or less. If 1t 1s more than SS.000 the f1 11ng fee Is 150. 

3. ODO( .... 111 reV'te ... : your app "iicatlon. The rev iew takes about three weeks. If your 

project. 1s approved, 000£ w111 lssue a pre1irr.lnary cei-tificate. This states how 
much of the project cost qua1ifles for the tax credit. You may start your project 
after you get prelimlnary ceri1rlcation from oooE . 

At T(R you comp let e your project: 

l . Apply to oooE for f1nai cert,f1cation. If the project cost is Sl-0 . 000 or moYe. you 
must send a letter from a ce~t1f~e6 publ' c accountant tha t verlf1es t he project 
cost. !f your project cost i s l ess than Sl0 . 000. send <:opces or the invoices . 
cancelled chec!<s or receipts tMat sho'k· proof of pa.)Tl'ent . 

2. ooot · .. ·l11 r-evlew your final app l\catlon. 
cert if ' cate. In nc event can ooot: approve 
shown on the prei)mlnary cert1f \cate . 

If it ls approve~. OOOE ..... \11 tssue a final 
more than lo percent abo¥e the amount 

3 . The tax credlt is tai<er. over f\ve years . You ioost claim lt startln9 either the ye.a.• 
the project is f1n\shed or ~he year 000£ l ssues a f inal certificate . You must 
lnc)ude a copy of the f1nal certlf1cate with your tax return each year . Unuse~ 

credits r.~y be c~rr\ ed forward for up to three years. 

Queslions1 c~11 oooE to ll - free at 1-aoo-221-ao;s . In sa1em, ca11 J73-'0<a. 



OREGON BUS! NESS ENERGY TAX CREDIT 

App lication for Preliminary Certification 

Wind, Biomass, and Geothermal Projec ts 

Use this form to apply for prel iminary tax credit certification for a 
wind . biomass , or geotherma l energy project. You must send this form to 
the Oregon Depar tment of Energy <OOOE) before you buy the equipment or 
instal 1 the oroject . 

Geothermal projects must have an installed capacity of one megawatt or 
le ss to get the tax credit . 

You must enclose the required fees with th is applicat ion. 

ODOE is requ ired by law to disclose information In th is app l ication to 
the publi c on request. Proprietary information may be exempt f rom 
disc 1 os ure . Mark on each page any information that you want kept 
confidential . The Director of OOOE wi 11 make any decisions on public 
disclosure of information in this appl icat ion . 

IMPORTANT: If you do not answer all questions that anply to your project. 
we wi 11 return your appl ication. 

1. Name of Business or Person(s) who wil l Receive the Tax Credit 

Name --------------- --- Phone 

2 . Mailing Address 
<Street or ?.0. Box> 

<City> <State ) ( zip) 



8. PROJECT DESCRIPTION 

a. Sketch the project layout. Label major equipment, such as 
pumps, ganerators . and boilers. Use arro11s to show directions 
of energy f low . Include flow rates in units such as gal Jons per 
minute, cubic feet per minute, or pounds per hour. 

b. List model number and manufacturer of the major pieces of 
equ ipment . List the size or rating of equipment . 

For a wind project with turbines of 100 kN or le ss, attach a 
test report for each type of turbine. 



9. RESOURC~ SUPPLY 

Hhi ch r~source 11i 11 the project use? 

I I Wind I I Geothermal 17 Biomass 

Attach data to sho11 the resource can be used for the life of the 
projec t. Here is what mu st be included. 

a. For a wind energy project : The average rionthl y wind speed for 
12 months . Measure wind speed at the hub height of a hor i zonta l 
axis wind machine, or a t the equator of a vertica l axis wind 
machi ne ; or , measure wi nd speed at rwo heigh ts, one ct least 
10 meters above ground. 

b. For a geothermal energy projec t <excep t a neat pump system) : A 
plot of 11el l head temperature versus tiz-e at the design flow 
rate at steady state temperature . A hea: oump shall have a 
coefficient of performance <COP> rating of 3 or grea ter for the 
given resource's inlet temperature. 

c . For a biomass energy proj ect : Data that show the resource is 
av a i 1 able i n an amount that meets the project ' s' f u e l needs . 
Hhat are the fuel's character isti cs' 

10 . LICENSES AND PERMITS 

List all federal, state, and local l icense s and permits the projec t 
must have . Describe the status of your application for each one . 
Attac h copi es of those you have obtai ned. 



12 . PROJECT GOALS 

Questions 13, 14, 15 and 16 may not a l l apply to your project. To 
f ind out which of them you may omit, check the boxes below. 

What wil 1 your projec-c do? 

a. If Save energy on-site. ([f yes . skip Questions 15 and 16) 

b. If Produce electricity. If yes, wnat wi 11 you do with the 
electricity, 

If Sell it to a utility only. <If yes, skip Questions 13 and 
14.) 

If Use it on-site only. <If yes, skip Question 16 . } 

If Use it on-site AND sel l it to a utility. (If yes, answer 
all questions.> 

13. ENERGY USE 

Calculate the energy use for the past 12 months for the building or 
process the project wili serve . Examples of process uses are 
boi l ers, industrial processes, and commercial laundry units . 

Write the energy use below . You must show how you arrived at your 
answer . Attach copies of utility bills for the past 12 months if the 
bui l ding or process user Is on a meter . 

a . Calculate energy use here. 



d. She·,.; ho·• you calculcted the net ene rgy savings. 

15 . ELECTRIC! TY PRODUCT ION 

a. Estimate the net amount of energy the project wi l l produce each 
month during the FIRST FULL YE.A.R i t run s. Net means what is 
left after subtracting losses and t he ene rgy needed to run the 
project. You must show how thes e amoun ts were calculated . 

' 

January 1<.Hh 

February kWh 

Moren kNh 
Apri l kWh 
May kWh 
June kWh 
July kHh 
August kKh 
September kHh 
October k~Jh 

November kHh 
December kWh 

First Year Tota l kHh 



( . List expected power sales 
utility. 

Annua l 
Year ~ 

2 

3 

4 

5 

' 0 

7 

8 

9 
10 

I I 

12 

13 

14 

1 5 

16 

17 

18 

19 

20 

Energy Revenue = 

$ Energy Revenue .:. 

reve:;ues for 9eneration sold to the 

¢/kHh 
x Rate 

years (above) = 

Sales 
Revenue 

+ 

s 

average 
yearly revenue . 

If applicable, wha t is the project's estimated sale of capacity' 

kl./ x --- S/krl-yr = s. __ _ annual capacity payment . 

Add the revenues from the electric energy and capacity . 

$. __ _ ave. yearly revenue + $ __ _ annua I capacity = s.=-== 
TOTAL 



You must send the total fee with your application . Make checks payable 
to the Oregon Department of Energy. 

Read the statement below. [f you agree to all of the points. siqn and 
date it. 

I understand that 000£ approval and certificat ion of my project is for 
tax credit our poses on ly. ODO£ does not guarantee or in any ••ay assure 
the performance of any equipment. the quality of any system, or the 
reliability of any dealer . 

The answers I have given in this application are correct. The project 
will comply with all loca l , state, and federal requ irements . I will get 
a l l needed permits. I will permit ODOE to inspect the project to make 
sure it qua 1 i fies for the tax credit. 

I understand that if I give false information about the project. or if I 
refuse to permit ODOE to inspect the project, I wi ll not get the tax 
credit. 

BEFORE YOU SIGN -- Have you: 

I~ answered every question that applies to your project? 

I~ made a check for the fee amount payable to the Oregon Department of 
Energy' 

If your application is not complete, we will send i t back to you. 

Signature of Tax Credit Applicant 

GM:jf 
2569J(d l ,f6) 
02/25/86 

Tit 1 e Da te 
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H elping school administrators achieve energy exceUence in their facilities is serious business at the Energy 
Office. Our nine year track record of working with schools throughout Washington has improved the energy 
efficiency in 150 school districts--some by as much as 30 percen1. To gain even hjgher marks, we're fo1ming 
partnerships with other dis1tic1s 10 help them reduce energy costs. Money for these services is from the federal 
Power Washington oil overcharge funds. He re is what we offer: 

l,on.ns One of WSEO's newest services, scbool dJ.stnclS can now borrow up to S200.000 10 finance projects with paybacks up 10 ltn 
years. There is a one-time five percent :ldministratioo fee. and repa}mcn1 tcnns are five years or less. Henry ~a.-cotte, tt•nsP<'nauon 
supervisor or the Eoumcla\V School District. States that ..... tlus IS an tXCttlen; prograni . it .-.·orks. \\'e /Jo1·e fire years 10 P" .... oh' the 
l0t.1n and then tht nioney is ovailcJbl~ to other di.stric:s to 1.se. /( s ltkt all the 1mpro .. ·e11:ents "·t did ~·trt fret ... 

Grants· Up to $2.500 is ov:tiloblc to each distria for ell<!rgy snving projects. One panicipanl, Wahlti3kum School DtstnCI, iostalled 
energy efficient lighting in their gym. Supetimendem John TI1omas best summed it up by stating: "Eac/i rime we n<rn on rlie lr8111s. "'' 
ho\'t 8.000 h·aus of en~rgy savings/" 

Tc><:hnical Assistance • WSEO engineers are available to analyze and propose energy efficiency improvements. This nnalysis enables 
managers 10 m:\ke the best decisions. This technical assistnncc is available on a limited basis with ptiotity giveo to smaller dmticts 
witl1 no previous engineering :lll:tlysis. Ricll Caner. Supen.ntendent of the Carbonado School District. stated, "Etters" Office 
tnginttnnx assistance hos allo~·td u.t co n1akt infomied dec.:isions " 

ENACT· 111is f~ energy accounung software uacks up 10 five }e:llS of energy use and CO>t infonnatioo for 50 departments. 350 
facilities. 500 utilll} meters. and provides weather correcuons for 15 weather stauons located throughout tile state. Kent Mlltlll, 
buslllCSS manager at Port An~eles School D1stticL rates this award-winning package as "on <.tee/lent piece of sofrwcre." According 10 
Manin, .. EJVACT hos gh,tn us tht fopc1bilicy of rden11/)1ng "'lior artas need to be investigated and ~·here rhere ore oppo1 r:uunts tu 
sav~ tnr,.gy and money. It has o/s() beet1 atrtnttly useful for collecting ond ,nterpre1ing that inforn1orionfor ct11er managers,' 

Energy Management Training · Our objective is 10 improve energy management prnctices :rnd help schools achieve ~igni ficnnt 
energy :tnd cost savings through the tr:tining of school persQnncl ... frai11ing ;,, energy manase111e1u is rtcogni:ed as a s(~nifh:anl 11e~d. 
11 ossurts rht sru:cess of an~· energy e/ficiency imprc\·en1eurs.". Greg Lee. Coosult111.t. School r-acilities Section. SPI. 

For more infomrntion on these and otber energy saving opponunities coni>ct 

E \\ASHl,.,CTO" 

Ws 0 STATE E.'-ERC' 
OFFICE 

Li-j --r Schoob Energy Prosram 
809 Legion Way SJ:., FA· I I 
Olympi" WA 98'°4-1 211 
(200) S86°l000 or SCAN 32 1-lOOO 



ENACT 1.3 A vailablc FREE To Publk Schools 

ENACT, the award winning energy accounting wftware program, is available FREE to qua lified 
public schools K-12 now. 11ie fifteen schools that participated in using ENACT rate th.is product 
as superior to other products they have used. 

Kent Martin, Assistant Superinrendem of Business at Pon Angeles, states, "ENACT has given us 
the capacity of identify ing what areas need to be investigated and where there are opponunities 
to save energy and money. It has also been extremely usdul for simply collecting information. 
Tne ways to commwi..icare that information (repons and graphs) are super ... an excellent piece of 
software." 

::1[ ... 11 . }· ....... .... . 

" It -~' ~y1Mr·· ··· · · ·· ·~1f~ • ..... ~ . : J( __ yv. 
" { ! f .. 

100 .................. ' 0 .:·····-·••H•:\ ..... , ... ~ ............ -.. ·-)''' ............ ,_, .................. . 

so . .... .. 111~s i 1:mfimm -·· ··· · · ··· 
{ 

0 ' . • 
JM >.or J!.,11 Cc; Jan M..: 

1S82 
Jul Oc;:t 

1983 
Ja:i. >et Jvl Oct 

i98.! 

What Will ENACT Do For You? 

ENACT is a key component to any Energy Management Program. It allows you 10 track energy 
consumption, costs and allows you to comunicare yout results with adminisuacors and other 
decision makers.. ENACT is the repon card you need to help grade the success of your 
conservation measures or ope.rat ion and maintenance routines , aod control costs I 

o ENACT can monitor up 10 350 facilities and 500 meters; 
o ENACT can keep account of your fleer fuel usage; 
o ENACT weather corrects data for buildings. 
o ENACT calculates the Energy Utilization Index in Btus per sq. ftJyr., Of by 

students/month or any other "user-defined" units and calculates the performance index; 
cost avoided per month for up to five years. 

o ENACT provides performance feedback with a variety of graphics and reports. 
o ENACT allows each manager to have the needed information to monitor performance 

and control costs. 

E-R2-2! I 



ENERGARD CORPORATION 
tr.cr;:1 ;n~n~;:cm.cnt. :lnd di:l~no•tic scr1ict• 

P 0. Box -t:<ll, 3~i!cvue, \VA <JSCO"J (:06) S8l - Z4.5l ; os 1.!l. - - ----

E;>;ERG Y SERVICES AG REE.\IE:\T 

soLD To _s_J_o_c_o_n_s_u_l_t_i_n_g_ E_n_g_i_n_e_e_r_s._ (Same) BILL TO _ ______ __________ _ 

1500 SW :2th St. Re : (client name) 

Portland, OR 97201 

CONTACT Mira Vowles Titl• Mech. fngr. ( 5!!~) 22€-3921 P~onc _ _____ _ _ _ 

U:il\ty biH c;opic, "»ill be scflt by: ~''-------------------- Phonc ~X ______ _ 

Send ~epor:!to: -''----------- ------- ------- - - ------- - - - -

• '.::NERG':" ACCOUN'Tf:'-l'G . ~1on:h!y monitoring o! trit•:rgy 1.lle :ind costs infor-instion from utility bills. 

Aa:u:h !is~ o : buiidlng-s. Jncludt tluildi:ig lniorm::nion Survey(s) ~or t;i.ch buildins: i! :i.ppropd::ite. 

MONTHLY R£?0RTS foi: __ l_ build.in~ 0 s_n_·o_. ----per mo:Hh per building, 

A:'ll'H.!:'l.l ;:>tr building , _7_2_0_. ____ , to~~I ~nn1,:3! ! _ _ 7_2_0_. _ ____ _ 

Less 103 discoune (o : prcp3y?':"!ent s ________ _ 

Subtotal $ _ ___ ____ _ 

Flnt ye3r only, adC: lNlTL.\LIZATIO:-\'S for __ l_ buildings C '$ 290 . per buitding s_~2_9_0_. --- - --

Tot;i.I s _ ___ ____ _ 
Terms: ~·{on:hiy Reporting bilted monthly, net ~O 10% discou nt !or 3nno:d p:i.yrr:eni; in advance. 

l~iti!\li::i.tiol\ to b~ P"-id with aubmittai o{ initial dat:i.. 

Indic:i.:e number oi Report. s.9.2Ltl req,ui:td by Leve!'l: l) 2 2) 3) 4) 

* E>:ERCY E:--'CIN££RiNG/CONSULTlKG. 

Ti';CBKICAl. ASSISTANCE ___ (h,,)(d>ys) 0 S ______ per (hr)(doy). Toto! $ ___ ____ _ 

• E'.\'£RC':' TR..J..CKlXG, ReS\!l3r rnonitonni oi £:-ii:'.:R'.'lET SatellHe da:a. (min. one :i.ccess pe:- .,..eek per Sate:lite} . 

Annu:i.I j)er Satellite s ______ , tot3! 3nncal S ________ _ 

Less 103 discouni; for ?rtpay:ntn~ ! ___ _____ _ 

Total '------ ---
Terms: Billed monthly, net ZO. l03 discount fo r ;i.nnua.1 paymeni; in advance. 

Energ:i.rd ~ertby to correspond directly with utility cornp:it:ies : ei':irdint: Customer 's proprie~:i.ry l.ccou:'H in(orm3tion. 

For Eneril~d: for Customt!r:_,,X'-----------

Viv i an T. 8a1ascio . Corporate Si s. Mgr . COZ.C.01.S8 



<.:> ii SAVINGS RATE !i 
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:::> 1' For : SEAVIE\>/ MANOR 8 SEATTLE , WA 9e 109 

0 U I K :SI A I;, 
ANMU.O.L ENERGY IJSE ano 

To : PAUL .JENNY 

u 
<i: Report current Tnrougn: 10/01 /87 ease vear: 11/01/83 - 11/0118• 
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$ 

USE INDEX !fro• D•Se yearJ 
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TOTAL EL~~T~iC GAS 
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21 0 9 

s 
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330ee 
2133 

r nac~ ' sru1sq Ft/Deg cay1v1 
.OR. 
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s s•;e2~ 

Annual energy use in·JCX is the total l(: :ionth energy consumption in 9itJS, 
~ i~ice~ ~y your square footage then div lCed by your cnnua! oe9r~t cays 
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QU1KR£F CU!OE TO ENERCARO E:-il:RCY ACCOUNTL'<C REPORTS 

THE INDIVIDUAL FACILITY REPORT 

CVRRE:-IT dace. Bill ing informacion for all meters was available through this date at 
report time. 

PREVIOUS dace. The first of the month preceding the month in which the current 
date falls. 

BASE YEAR or REFERENCE dace. The eodiog date of the Base Year. Savings are 
being calculated by comparing the Current Year (365 days) to the Base Year. 

Section 1 ENERGY USE INDEX. The Index is a one year total of BTU per square 
foot d ivided by total annual heating and cooling degr<e days. The Index is ca lculateo 
fo r each meter. The tota l of all individual Indexes is the Energy Use Index. The 
BASE YEAR INDEX is the Energy Use Index for the date from which savings are be­
ing calculated. 

Section IL SAVINGS/LOSS. A dollar value is calculated for the difference between 
the Base Year Index and the Current Index, based on current annual cost. Kn owing 
how much any loss is costing in dollars is helpful in judging how much to speoc on 
solutions. 

Section 111. ANNUAL FUEL COST. Annual cost of fuel is ao unmodified total of the 
actual dollars paid for the energy used in the previous 365 days. 

Section IV. RELATIVE BASE LOADS and WEATHER COMPENSATION. All build­
ings have a certain base load of energy use that is not sensitive to weather. The 
RELATIVE BASE LOAD of each building is calculated based on its minimum periods 
of energy use, and the weather modification is adjusted accordingly. 

Section V ANNUAL FUEL CONSUMPTION. Annual use of fuel is presented in ea th 
fuel's native units, the fuel units in which the energy use is reported on the utility 
bills (except for Other Fuels, which are presented in Therms). BTU per square foot is 
a value which is additive, and these values for current and previous for each fuel are 
shown net, with appropriate totals. The values io this Section represent consumption 
without any weather modification. 

SA VJNGS FOR <PREVIOUS MONTH>. The values shown here are savings/loss for 
the specific calendar month indicated. 

AVERAGE USE AND COSTS FOR LATEST BILLING PERIOD. Cert2in daily values 
have proved useful. AV DAILY USE in fuel units and AV DAILY FUEL COST are 
computed based on the consumption and cost from the most recent utility bill. 

CURRENT BILLING PERIOD COST per MILLION BTU is invaluable in­
formation for the energy manager faced with the responsibility for choosing 
between types of equipment which use different fuels. 

ELECTRIC DEMAND MONITORING. DEMAND is not used in the Index computa­
tions, but since it represents a sizable portion of the cost of electricity, DEMAND for 
the current and previous billings are shown here for monitoring purposes. A useful 
comparison is made to the twelve month average DEMAND so that seasonal system 
loads will not be misleading. 
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General Energy 

Amtocin rt;i:i.11nS! . .\~ilttOn C(,'1t111~;1n11')• £.n~rg~ 
Plamuni. Wlsh;ngton. 1919. 

Parxrs prcsc:ntc.J a; tht Oc1otxr lj)79 AP,\ con(e•· 
cncc includin,S the ("'0 m;iin 'UbJC(t ;ire~ Of <:Qm• 
iovnuy ~nc!g: m;in:isc:n.:n1 s~·s1(mc; lnd ihi: tn .. ·1 
ronm.;ntal impl:t o( synthl.'.:t1.: fuel!. prOj(Ct\ 111 
pp 

1\pphl! t.S R<.'search lniegr:i11on Co1r1111:u111~ Cnerg,\' 
.\fa11ugi:u1tnt U'Qrkshop and Gtu11it1$ Sr11,ntion , 
Oo)too. 1979. 

A d..:s.cnpuon of lhe ~::i111.:: u:>cd JI the Octoi--cr APA 
<on .. :nuon 10 !ej.ch ptonncrs :1;bclu1 the in1nc:i,1csof 
lh( cn(:gy mon:;?£Cmcn1 pro..:ci.s f\toStl) d1scu~)M.>n 
ol .,., ho Jrc ;h~ :i.;torS :)nd ho\" Jo they m)i.:C cncf$y 
rcb1cd tlccisioni.. A h:pothc1:c::i! l:ir~c .1t1d sm~ll 
city ;,i;rt descn:;,ed in tc:ms of 1hotir tntriy si1u~· 
hons )1 pp . 

.\ppl1cd Rcsol.l!'ce ln:cgrattOn, ltd ,\'t" £11glonOJ 
En,·rgy Fto!d~: The '1npcc1 01: P~bl1c Plannins 
l'Ur.Ui:op Prveeedings. Bos1011 , ~tA. 1979. 

Sp<c.:hcs 3t Jn APA conft'rtnct on 1hc '\c.,. Erl!'· 
IJnJ r~$:iOn ·s s;:i~c1ti-c en.:rgy problems. Good rt ad· 
1ng bu1 no spcci1tc d:u:i. 44 pp. 

Ari!onne ;..:J 1ion~I LaOOc:uor~. Co1nrr1111i;1~· Enersy 
P1':11s and Pla11ning ,\h:1hodologits . .-1 Pttll111111110 
Biblto3r«pliy. Argonne . IL. !919. 
.\n cxcdlcn1 bibliogr.lphy \\ilh OOth loc:il cnersy 
mJn~1t;::nenl stt:dits. :ind 1norc tcncrJI m1nuols on 
co111r-rchcn~;\ c con)11h.1ni1~ tn-trgy m;in:ise1ncn1 
pktnnin~. 

.\~onnc i". J hOt:JI ~bor310I') Co1npf't'l1rn1n c Cnm· 
"'"'''·")- £rierg}- .'.1ancgerttt'nt Progro1'1 .\rJOnn-c. 
IL 19;s 
Th<: progrz:n is dtsigncd 10 :silo"' !O(:al com· 
mun111C1 1-0 u1i!1z~ tht (r;i:T)("'Ort: (0< :t .. me1hodal· 
~~ dc\ck>~ !ly OOE 10 cnmpk1c :a )tnts or 
..:oons 1n:? ;inxl!ss thlt ""111 rtsuh 1n an :to.:tion plan 
1" m(\'I <nl!'ri;~ ObJt<ti\'(S as de(1t1(d b) 1ht tomn1u· 
n11\ 

Bnnn...:\ 111,..· ?u\•<:r . .\dn1ini ... 1r;ition. Propflsrd Frsrol 
)""' l'JSI Pn•g.rcun. Dn,ft £IS. P1..111l.rnd, OR. 1979. 
Thi .. 't.!t,,;n,.;-ni cov..:r:. lh\' ~ltc:nu.11 1nip.1C'I or the 
m;,.j,,_1r "'" f:i..:il i1ii:$ ~nd n1.nn1cn;1n~·c prtl.ra1n!­
['r••r• +~~·J ior ri~,J! ~ ..:ar l1J$t. ~10 flfl 

U••:"n,.•\1lk Po"• ~r :O.(frn1n1\lt.111 ... •n Oi.•no$tr"J Prt/1t•r 

UIJ II />an.th· ··/1,r./J11 i'.W £11d· (,;'~r £11,·f!.:\' c 1111.\lllrlf'• 
t1•111 D11tr.• Ba.te Pc1nbnd. !•>JS 

\r t:n .. ~-~: .. ,.; .-~,rg:. d'O"\.nl~IM•n C.JtJ ~.1•c 1• .;in 

··1~.r/l11t>J t-~·J~ .._,~ 1n:-1•r::1.1tH•n 1!\.d J\'.,~fi"\ 111 

J.·1.ul ht ..... i:n'~~~ : ... ut·l11·:d ;.ii 1h-.: p.•1n1 ~·I f1n.1I 
· ••r .. u,~1r-111.•n T:u ... f~;'- r: ,:1...; J~"'"' h.•" 1h111 J;.:.a 
r- ..... ~ ... n 'J,,1 ... 1 i:nt:rt=~ r·;.in.niflt l:"I ·~ r., .. 11,, 
'''°h""'" 53 pp 

lh1nn-.:-\1llc P ... •,.tr :..dm1n1:-1tJt1vn £""''''"';,.ntul 
l1'f{t<U ; S;u1t·11ten1 B1•n11,·nlle p,,., ,.,. ~if ,,11111 '! ~;J 
1ton ·, l~ ""Y a 'h11fr)t.:!r Ra:r flu rc·.01 rl t11Jn"1. OR 
(J.:t.,J-..:: 10;4 

9:011n;!\.1llt P.J""tr Adm1n1StrJ:1('n 71..-:e-!Ji:Je:• 
er:.:i.i:t'J Pntrr.g ~"ut,slS Pon.:..lnd. OR . i91~ 
E'\:;l:1ins Bcnr:~~ille J\>""tr A\!min1s1:~:i,,n's stuJ\ 
of iimt·i!1!ftrcn11Jltd pr\cing :u on< of '-C\tf31 Ji. 
ll!m.Jti\c\ "hil.'.h "'"ere (On\Kkrc..! 1r:. t'f(p..:n::g. 3 

pr<:'pi.'l'\l; c.:,r nc:-"' ""nolc~Jlc f'-l .... (f rJIC\ fo: 1~79 _;:,i 

?P· 

Bor.nc:-vdle Pv ... <r .\Jm1nl\1t..it1on P<'"(·~ 01,:h•uJ.. 

:.fo:· 19SO ''"'"'~" 19?0·91 PonbnJ. OR. 1980 
·\ r-.:;x'r. th • .i ((\t\:C:l-'i(S tk~lriC «ni:r•~ ,u;-r:~ :!.:'\d 

di:rn;.in1~ !n inc P.1c1fic r\onh.,.c~1 rc~~n fNm l'i'SO 
throw_t:h 1990 

Bo~ne,. d k f>o,.._ 1.:r .\d n\1 n1s1r:u1on Drr;fr E .. , uon· 
n!e.o;u;I S1:..h!:"ll~n1. Fisc:al 'c:1r 19i9 Prt-ipc_'l~C'd Pro· 
gr.Jm P0r.':inJ , Scptcn1btr 1977 
Dr::if; EIS tor propos.:-d con:.true1K.'ln or 1ts.c.:i.! ~·.::u 
i979 n\'~ l;i.:dn) Jdc.l11ton~ and nl0d1f:;J1ion> tQ 

BP·~.'s ('!t.;!ri.:: tr:i!'l\mti\IOn ~~ st.:1n fot 1i;J.r.v. \!un-
13!l:! Orc~on. \\.,t.hin:ton 3nd \\~om1n; 

Sor.nc\.·1!1: ?c .... cr . .\dm1n1su;a1ion £n,·1:-onme'ltOI 
$111c1':ll!nt - SP.\ 1976 Propos.cd P:o~:Jm. Pc;;.­
fa.;\,L OR !9"'). 
A pre~t:ntJt1un iH BP..\'s (Qfl,tn..clron and rna1r.11!'· 

n!.;.:I!' pr.:i::;:-lm pro~1~c:cf for FY 19i6 . \01 I. \iJI 

II 

Bonnitv)ll¢ Po\•Cf Adminii~r:uion. Thr Ro!t of rhe 
80:,1!(\ i!Je Pu\1 ,~, Atbn1niJlf'Gf1011 in ,·I•<' P.::c;fic 
:\'or.J:\\ t.~sr Po" er Suppl,\ S.\'Sltm Portland. OR . 

Su!ntnar: R.: pon 
"" !3P; pu"~r re-.0ur<"c:~. :acc;uis:11l)n~. rl.a!ln·n~ 

JJi.j v;icr.:ttl•n~ 

SP.lo. l'."'7'••cr :r~n1,,1n1~s1on 
~ . T'."l~ ro~~ ol 5P.\ 
"' T~t =.1~ :n.;' en' 1CC'nmen1:al lt.11erntn.t 
c T;i~ re~a-·n~! e·e:~1ric p!.l"-(f suppl~ ~~ 1-t=~ 

5 -.vls 

C,j:'OOJl .l."l.:' :"Jl~3:'l> l.Ntd Us' Corifiiu•<;rXms ,:r.;; 

tire t·:11.:.:!10•: ,,,.f D1s:flbu1,J £11crt' i~ch~olo~.'­
(D~-:!fn . lY'""I 

.:<.'": m\<ut p.i:'I<!" lQ d.:1crm1n(' fcJJ.1b1!1t~ Of :U:t.!tt 

o·-:comc1,, 1n •;.,hici encn:' ~''-lCOlS 1,1ilhl1n~ di~1r;. 
b:..:1tJ tt:.;;t-,r.,.1ft.•~i~) at~ ,.~~1f'll~y.:J 10 nlcct :.i:u~ ~!'I· 
<"r:;y -0:.:oi.Jt.d) S1ud1c' !.;ind u'c 

Cc:-n:t;,I Pu;·~• $1,vnd E.:1•n\1m1(';,il Oi:-n:l1'r1:11.:n: D:s· 
u 1;: : J;. ,;,·(g.\ .i (f/_\l/UI( c· Pt<J)i"('f fur 111« C<•1::10.:I 
P·ir,«+ 5,,,,,:,:· .t::,·i.•11111 ... r;,,,11 Rt"p11n. Ph,, \c I Sc.ii· 
tL:. \\ \. j•f7 ~. 
Thi:- r\·;iun .!, .... u, .. .:,. 1h,.• 1-.:-,uhs ,.,f J'.'I 1..' ,~:!1.n.:ii:1i:l 

111 t~:: ltlt:l ••I ~·ih:r~~ U\( ..ind th~' flJH~m cit :;.J: u .. : 
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A fin.JI rcpo:i on 1hc C11y o( SeJ1tlc i11.1J) or .l 
corn;:>rchens1 .. -t p!.l!I of ;u;uon or 1oals 1h;11 nlu\I be 
undcn:ik('n for the C'il) lo ~CllrTl(' <'OC'l:Y su(lici..~nl 
3 \Qlumcs 

l1ty of T:ico:n:i. Cu11rpr«ht'nSHf Comrt11,111t)' £nt·rgy 
,\fanagtmen: Prugra,,1. T:icon1J, \\A. 1978. 

This propos:JI is in1en<lcd to prcp:uc :i. co1nptchcn· 
s1 .. e <'om1nun1t~' energ)' prorran1 (or 1hc Cu)' of 
T>como. 6S pp. 

Ch~e . Ann. Cit). Energy P1'u1nu1s, in o Sn1c:!I Scafe 
Co:nmur.iry Richmond. lnd1Jn:s , IQ79 

This paper octhnes 1he steps 10 follo"' 1n \t;tn1ng 
energy rr.3r:3ger.lCnt ;>!:inning ~ i imill.er eommu· 
nil} f.Jirly ci.c:ner.:ar)'. 6 pp 

Ccrnmoncr. S;lrry Tlic .Vauonal f.ntrtJ Plan A 
Critiqut. Sci~n1is1s lnsllh.;lt for Pubhc lr.formJ· 
oon. \\t:shu'"tgton. !977. 
A criticis:n of tht President's n:it1on1l cnC:r£~ pl:r.~ 
po1n1.S out d~(ects. effects on consumers .. -s _ 1r:du$· 
try, cffec;s on economy :ind cn,·ironmcnt, lor.,;·1errn 
effects. 17 pp. 

Congressional Quarterly. Energ)· PohC). \\'3.shin£10n. 
Apnl 19i9. 
An 3fla l~·sis of Presidcn1 C3ncr's (ncrg;.i progr;im. 
rcorgJfliz:itior. of energy :1gcnc1es. ma,t0r C"ncrg~· 
Jc:sisla1ion, background on cncr:;)' i~sucs 1973·7~ 
energy legtsbtio:l. 249 pp 

Congress:on:i.I Research Str\ ice Updar~ .. /£1'trf)­
\\",jishing1on. J9";9. 
Repons. is.sue briefs. p3~t'5. ~nd s.iudi::s t-: tllc 
Con£n!ss:on:;I Rcse3rch Sc!r .. ief 13 pp 

E:tctn'7 ?o"" (r Rtscarch IMhh.;:c . Entrl.'· Eft)fk,/MI( 
Grou·1/J cr.J H:1n:o,., 14rlfa:" P.lk> Alto. C .\. 19iS 

Ai\ en~~:· ~CO:lOt:u:SI c1:irn1r.c\ the rcl.111t>r.i.'\1ps 
1x'1wccn ci~:;y and prospt-Oty :and calls (or po•1<k.."1 
I.:> J.ch1e"'c energy supply ::ui\J cnvimnmcntJ? ;-o;,ls 
10 pp. 

En .. 1ronmen1:i! Jn(onna11cn Center. lnc Ent•tg\".' A 
IJ11yttr"s Guide ro £n\•irv11mt'nu1/ 1\lc-tlia '1(\\ )Qr+.. 
197>. 

.\ <lif{'ClOI")' ')f books. 1na~3?1nc~. r1hll\, and 1nfor· 
m:lhOn source~ dc.:itin~ \\ 11h cn~r~~ ~ 7 pp 

1:.n~r:;~ R~!-c~rch .:ind Dt\Ck)pn1cn1 -\J:111n1<.1f.i11.)n 
Cli11c,,it1.f; '"' £1'"1·1r;c-t:I £11rrs\ F11111r,• /,., 1hr­
P,:cifu: .\'(ln/n,<·f1 -llJ -f./1t'nt1llt' Se1 rtt1rit1 F111,1/ 
Ortij1 \\J,.~::l£10n, 1977. 

Th:' rci'":Jr. ?«::·rote-. 3l"I -:11:tm:a1e "Ctn:t.r111.' •hie" 
""hl•-.\ ... 1h(- f..-~,1b1h•} ,,f n.....-,·t1n~ L~i;: t<.fk'n "~li:c1r1· 
..-.. ! n~.:J) "::?--e-u; CN:-.!r.14,.·:1n'- .;an~ ;;,J.d1h•wt.sl 11u 
,';:.i.r ,,r \·,1;:l·~~~;:~1f".'"'~rrl.1nr)1n 1he rK\1 ~o , .... ~ 
tx-~on..! 1ho!><." :.i:r .. • .. J! .1pptt•\CJ ur under r.;,tll'li\IOX 

•ivn Ji' pp 

Eil .. ironmcnt.:ii Rc .. carc:h Cc:nh!r, \\J\h1nc1(1n 5{J:c 

l'n1\~fS1ty; \\':J,.hin:;1\3n $1.11~ [n(r~y Office ltaJ'ii· 
rnxt(Jn Sr(lle En«r!:~ t1H· Pr~{ilr /'li"rfJ l'l":S O!~m 
r1oi, 1979 

Thi~ tc;_'IVn conl.JIAS ~ d:i1;a :and 1n~o:--na;!Qn con+ 

ccr.ung the pnc1n& of vari0U1 f..:)nnS of <:icr:;~. 3S 
....-ell 3i suppl~ l."ld ·dem.:..nd dJ:;a for .JU con\ur:ung 
<>ccior" 1n \\:i\hini;ton St.:11c Also t.kxunit:'t!(<l .Jre 
energ)· fi014 S into, 1A 1th1n, .lnJ OU! of lht \IJ:<: ThtS 
ctpun is p;1t1 of the curr(nll~· C\p.111J1n~ :!n~rg:--
1."lior.n:it1lln \)'Sh!'m JI 1hc \\'.;i.,l'nn~hJn S1a11: En~r:;y 

Office 

Ford FoundJ11on £111rg.' Thr .Vr_rt T1>t•r:f', >fcrs. 
B:ilhi\g~r Publi\h1n~ Co .. Carnbr1J;;c. :-.1:!.$$ .. 
1979 
.-\ stuCy 14hich lool.\ into the fidd of ~ncrg~ :inc 
proJCCl\ ..... h3t 1he tnt'f};,)' oudook,.... ill tx 1n 1he ne\t 
~O )(:ll"S 6~S pp 

Enc1~,.. Rtst.::ircl': Group, Inc 'if:ffflr. \11rr(,•r an the 

He!/. ''~l:h3m. r..:A 1979 
Scif·p<rc~ptioni. ind 1hc gNpolu;cs o:- energy ~..! 

?P 
HJn.'.na!'I. Rich.;lr~ U'hcr R'gionol Ct1unc1/s G!'~ Doing 

J,, Er.''!."· -:..::11'°"11 Association of R:g)Qr..Jl Co:J~· 
cils \\2\hi~gt¢n, 1977 
This rcpon dcs.cnbcs cncri~ prog-rJm\ tha: :?.re 
being 1mp!ern<l!n1cd by rcs)on:il coun<ils. l7 pp. 

Le3gU(' of \\'omen '°blCf). or \\'1~h1r.gton. £:;erg~ 
Sour-res/or U'a.thin,l(ton S1tJ1t, Ol~mpia. \V.-\.19i6 , 

.'\ b:is1c. c:i~y to undcl'\l~nd a.S~C'Sl>l'n:ni of tntrgy 
:.:SOU(C\'.S in \VJ<i.hingion $131( 29 pp 

Lc ... 1n'i • .\n1G·t) "Encr~)' Su:ucgy. ih~ Ro:i.J ~·01 
TJi..c:"I,.. Fort'ign .·AJ,fulfl, Oct 1976 
0:-t( o( 1hr s1~ncjJrds, 1n 1hc tner£"Y pol1c~. :ieJG 
Pre1ocr.h 1""'U bl.st<" op110ni the "'so!t- p31h. \\ '!":ic:; 
i=1CI :J&S cons,tf\ a110n .ind cl'\ar.~m; -...a:1.;.:s. ~nd 1nc 
··~J.~c·- p.:::h. "h1ch iach.14c:s :uclc:a: ?O~~r ,;;t":.:, 

o:it~ns1\t ust ct cler1n<1ty \\11t. "';: ~ .. ;~ ccnt"'"2L:eC: 
control. P·~ b.:a~ tS ck;arl~- 1n soft tc.:~r.oJc;i("<. u\'! 
';(' rres.er.h .l 'ti'} 11ron1 (3.'C 3~ FY· 

~l:!:hcm.:i11c.1! Sc1en<:ei "or.h"t-~t. '""- £,:er~\ l.ise 
lr.1t1i:.Jr; l'1•S"' So1111d A"'" Clr:i L1gl11 RS.D Proj· 
~,., iJ-16 S..:-lnle. \\A., tQ1.~. 

$1tJJy l1i c:nrrt=Y cOn!t.1,.11nrt1on 1::. lo\1n~. 1'11sap. 
P1cn:t'.' ;1nJ Snoh<"m1'h Counh<:> d.1~.::;. l'llJ::. re"· 
di;::n11Jf .ind Cll!H111crciaf. tr.1n~~'ll.1nJ110;, iudu~:n:tl 
\fJn) ;.1hlr~. ~3 Pfl Jnd Jp)Xnd1(~' 

:-.1.:;h:1tl1c:d Enfin\'.cr:fl~ Ocranmcn1 of \\;i,_h,n_::11.1n 
Si::t(' l'n1\Ct:>11~ ··s, 1~l!"(l\~u1n '"~ Prt"qu;d1fr:.1:11.1n 
t>I Thtiin.1! ?c:•"",..r Planl Sue-., tn '.!';~ P .... if1c :"-" .. r.h­
"'.:1..1 .. f<'f th.: P11.,.c1 Pl3nn1ne (\1:l\1~•1n~c <'.· lh\' 

P.s(tl1~ '<.Hlh\'(~I R1\Ct B.;i~J;l\ Ccr.u111 ... -.111:; 

Po11J:nJn. \\ .\ J'1"'9 

\ h.':"11.•t: un 1hi; 1nl\crcnt r-r .. ,bl\'t:'" •': '.'>oti~-:.-: .:~::..: 
th.::n'.11 ""\t: r1.,n1) - ... rr · .. 

.\~a!t S.." .1 -\s~·...:"' f./,·rtr ,,:, , ... ~._ ~.-;.111.: · .• ,, 

~ r~mrihlr:l th;d pn• .. ldc> h..af.ancC'd' ~!4lmlJl11.•:. \10 

1ht cr:11 .. -.. 1 c-k...:1nca1 tMfi~ d<..-i..•·:i~ : .. ~ U"f ~hi: 
PJ.:d~-e °'-..nh·.,-,,.1 rc:,1on 10 rr 

:....J11onJI Ck-~IOO:JI Cnn1r;,1,,h.1r\ .\,."""-1J: .. ,:-:. Tv:;;. En­
'"'t.\ \funtJ<.:f"" •If \\J"lh<fll=hln, 10~9 



A .. ·olunt:try. tlexiblc program for S.'.!vin!:' ene~y. 
The Tct3l Encri;y i"v(anat;cment ;ippro3ch is bJsed 
on the: premise 1h:!t ea.ch building. should be looked 
31 in 1erms of its tOt.'.!l energy consumpoion ra.thtr 
th:m the sep3r:1tc 3nd discre1e ('Omponent~ of th!! 
building. 

N3tion31 R,;-s~.:irch Covn(1I, Entrgy .~!udcling fut 1:r. 

Uncenarrt F urute. 1978. 

A s1~Jdy io :isslsi 1hc ,.\m<:n(:!n peopk J."'i.j gv,cm· 
men! in formu!:11in~ energy policy . .\ vci:)' tcchn.1..:JI 
ass.essment of all 3ftcm:uivcs for <!'n.:q;y in t''l.: U.S. 
u.ith much c1nph:isis on nuclear po•.1.cr. :?:?5 p;> 

Nonhwcs1 .\ir Polh.nion . .\u1hon1y. £nnror.r.:en:.:1 
/mpac1 S!a;cn1cnt - Proposed Atldirion <if C 01nbus· 
1ion Turbf!te Uni:s 1 und Jar IYhi1churn Cc•n,•rat1"lg 
Su:1ion. :-..1oun1 \emon . \VA 

\i:llume I - Drof1 EIS 
\bh1mc II - F'in31 EIS 

Oregon ~part1ncn1 of Encrg~· Co1111nu11uy £11c•r3y 
Planning. S.:i!em, OR. 
A publica1ion 10 :lSSIS( comm1.Jnioe:s in conscr\·;:l;· 
tion. energy efficiency. 3nd to cncourJgc: rcn~v.·~ble 
resources. 65 pp. 

Pacific Northt~·cs1 Regiona.I Commission_ Pacijic 
1Vorthwcs1 lnnO\tJtion Group - }4 ;\fonrh ?rog:ess 
Repon. Vancouver. \VA. 1979. 
A progress repon on 1he Pacific :--:onhw~s1 lnnovJ· 
tion Gro1,1p VvOrk in gJJhering and d1.-.semin:i11n~ 
infonn:nion. u:chnologic:i.l and jc::::-.tif1c ~nno\J· 
lions to ass1s1 go,emm;!OlJI entities ;a the ?a.:ifi..: 
Nonhu.es1 95 pp. 

Pacific Nonh\\e$1 Rcg_icin31 Commission .\onh .. es: 
Energy Pol:c.\· Proj!'ct. Vancou\'e r. \\ .1.. 19- i. 

Th~ !<udy dcscrit-c:s possible cncrg~ fuiur~s of 1he 
Pacific >Jorth\\'CSC~nd inc likely im;):ic1 of p!:iusit}!e 
policy ahemauvcs available 10 1he rc~K'ln 9 \bis: 

1. E).eCuti\'C ~urnm~ry - energy f-JI i:y 3n:il~·sis 
2. Energy c:onscrv31ion polic:y - soc1JI Jspcc;s 
3. Energ)' de:n:i.nd modc:hng :ind iort\J..,t:n~ 
4 Encrg!<' supply ::ind envutlnm~nt:1l 1mp:i.:lS 

(convcn.) 
5. E1)trgy !>Upp)y :i:id en\'iron:n.:n1;.:i J:np:1:1t 

hlOCOr')\'C':l.) 

6. Con1ingcncy pbnn1n£ 
i ln~ti1u1ional cnn!-1r.J1t'l1:-. :1n6 l'!"r"':"'.un1:1.;-$ { .;• 
S Jnq11u1ional Cl'IO!>lt,11n1:-. :.inJ 11j');'\1:"".;011!1~~ ( B • 
9. ln1~$,r.li10f, rolic:y :in:ilys1t 

Pa.:ilic :--:C\nh\~t,')I R1-.("r B;,:o;1n (n:':ll"·'""''':i Rt·.;~"' 
of Pc1h't'r Plann1ns in the P.:n;i( \c_..,;J .. (°U \·:s~· 
l'ClU\Cf. \\' -.\. IQ•( 

Thi!> re~>r. t·un1:1:n~ '.'ln!11n..:r: 1n:,·;-·"l,.i1.1n •·~ ;h\." 
"h<.lk PJi.;1(1c :--;,1n~n,._·-.1 i•l1•,-u1 .. ;'<·~~·t ;ibr::i::-i:: 
;1n1,·t:,, U•.1J fr1rl·-..;;.-.1:-.. t.',.1,t1nf" ;.,;:;,! ;i!.1r11h·d 1'J 

p.11uy. :Jh("n1ativc l1.'t.'hn(1l\l:_!l-c:• .. <>h"n1.1:1 r r(•j\'(· 
llOn\, :ind,cn\'ifl'IOl'tll!OlOjl <.:un:-.id("r:i:ipn' .1r1• :i!I C(•\" 

en:d 1n tr.~ rcfl('ln ll v.('!uld bo.- ~<•cl(l :\)fin..: ;,,. r,,,r~ 
current cd111on. 11:! rr ~ 

PacJrtc ~orth\\CSI R:\ <'I l3:i.s1ns C\)mm1i,;;inn Po ••·t:1 
Plc:nr1ir1g Orgc;11i:.a:iuns 1n ,·he ?1Jnfic .Vonh .. est. 
197S. 
An in,cntory of po"' er plannin~ Qr~:ir.1z.:uions :ind 
1he 3rcis thi:'y Sl!'('\e in ;he P-:icific :"'\>rtiv.<:')1 50 pp 

?:.:.c1fic Sonhwest R1\er Si,in!!> c.,;nm1ss1on. Re\·tew 
oj ?ow er Plonn:11g rn the Pacific ;\'or.hu tJI Cc!(n· 
,f(lt >eat J97S. \':l~couvct. \\'A. 1979. 
lndudes chopters on ne"' ~cu,it1es. con11nu1t"lg 3C' 
t1vitil."s. lo:id cs:im:Jtcs fo1 lh'° (v1ure . po .... ·(r re· 
$1JUrc:.e$ cxi:i.ting .:i.nd fc:i\lbie rc:-,e~r.:h :ind de,el· 
opment. \-13.n) useful tJbki. JO.: ;Jp. 

P.icifi<: ~onn ..... cs1 L:a1t11e$ Confrrcn..:< Corrur:iacc. 
Econuna•f;'ic ,'1-Jod~I - E.lt>ctric SalcJ Furecast. Port· 
lood . OR. 197S. 

The report describes the P.'!L1CC tconomeuic S3les 
forcc~st . the econometric model Jnd the input · 
v:ilues which w(:;e used in developing 1hi$ )'<::?r's 
fOreClSL 220 pp. 

Pug~t Sound Council of Governments. A Proposal fer 
o Compn:hertJive Cnn:n1uniry Energy .\.fanagemcnt 
Program Scan le, 1973. 
t\ proposal fot 1'."ie Snohomish Couru~ Subregion:il 
Cou:"lcll to cr.denake 3 muh1·St'tto~ ::ountt')''"·ide 
co mprc he nsi \'C e: ne'£~ man3ge metH program 
CCCE.\ 1P). 

Re~ource$ for the: Fu1ure. f:nergy. Lrd. .-11~ O\•el"\ ie"· 
and lr.tcrpretarion of £nrrg) u! .4rr:tn(a·s Fu;Hre -
;he Choices Bi::fore ts. \\..-3sh1nl=to~ . :9:-9. 

.1.dt ::tncc public:nion of o\·~r .. ·el."" of ~or:1pr~hi:nsi\( 
~tud\· of (c."Chnic31. econorn1.;. insn:t.uon~I. er.\'i· 
ron~cni.;i.l :i.nd he:ihh i!nd sJit!ty as~tts oi ahem:i· 
1:vt ene:~~· fu1ures. 65 pp. 

Resou:ces ior the Future. 4r.n:rol t?ep<Jn J97S. \\':ish· 
1ng1on . 197$. 

A repon on the ''ork of Resources ,·~r 1he ;:~nurc. 
whose purpose n i$ IO 3dvln.::e rcse:i:.:::-i ::i:-id cduc3· 
1ion in 1he de\tlopm;!nl. COl'l$C(\'3l1on. :-ind use of 
n~tur3! rc$('1urce-s ond 1hc iinpro,cmt:"n: of th~ qu:i!· 
i>y of the cn,ironn1t'n1 10: pp 

Re~outC;!S fo:- th~ Fv?urt Rt·s11ur< cs f .. r tht Fu.•ruc­
t979 ?ui>f:('t!l1o111,( \\:::.hms.1on, 1974 

,\ 1):-l ()f Jll ru.:bf11:,111,1n:. llf i?'lt' RFF ff1:1niJ:ii1(lO ;.;\ 

p)I. 

S:J\\ ~ ;:: ,t:'!d •.,: O(l\\ it;' .. £rU'f:o;_\ ,;r:,: £u:p!o •_\ ••'c:r:,· Sc:.i1 · 

tk . V .. :.,, IO"'Y 

The rc;x1n t,! 1-.~·!.!, .. .:, :h' 1mp.1::-. tin ~·m;i;<•ynll.'ni ~' 
l rc<.~l: of in.;::c;:.x:..) ::n.::-;~ ~::~·t: ;m.: ,., .J ;-o..'-.>1;,ll-" 
.: .Jn :i.dr.ic:l: oi .:~~=$.~ h .J!-.(1 .tn-.v. c:-. :i-.(" qu::\ho:i 
"C:.sn en1pi\1~;:li:nt .. n.; ~'''"•1h ,"'l.·.:ur \\ :n\Ju: r:('· 
pnn.•'0.ilC ;n.., ~1.'.:-.;-. ir. :.·n~·!!': .,;-.:.• ,.. -.:. ri~ 

St•;inle. King ((111n1~ \ h1nw1p.d t,·:1;111." ~hin1.:1;-i:!I 
Lt::1swc R~rt1n. " Rc::;t11n:it Po\'\': f'!.innini •. \1v~•c· 
1pal Lc:i:;uc C<1n..:lu-.i,1r.i- :.ind Rc1.:,,~mi:nJ.!lti'ln-. 

S.::i11le. \\.A. 1'}7S 

L::.s:_;'..I~·~ r~c,u11nl~·11~:.111<1ni- tr, SeJllle Cir~ Council 
,.n t::~1<-'\'la; pl;:n h.•r cl("..:tr1.:J! C'.'lt'r~\ ;ir.:nn1:i~ ~nd 
c.:1n._e .. :-. :n1on 10 ;ip ~. .. 
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41 Resources for 
l~C' f'ro.IUIC' \\-';J-.~.l:'l,&ein JQf& 

The c .. :ono1nac J.MJ -.cx1.il 111·;::-x•s of 1cgal3:11"g en· 
<rJY .:.) l'I' 

SorrnYOn G:&f) \\ lntrg,\, c'""''n '1f'fJ £mpf().~tr,(r;,;; 
Tlr" ~•4("Jf1u11 uf LJr- ~.:Jf<l $4:;.tn{.:. \\-A, 

.\ stud: Jl!'.ihn• .... f~ ·~~ re!~oon:>-!'l•p bc:1"'tt'1 c:i· 
er~~ ;i.~d c~nplc: mc:-:1 n 1r-.c Pt.:;c1 ~ul"I~ t~~.on. 
This "U..:' u. ckJ)4:1;-- rt131cd 10 ·~ srud) G()t;it b) 
5., .... ~cr.,ridKno ..... ks 

Toled\> \1c1ro .\r(.) Covnca: uf Go\CWr.'l.C't:li c(Jr'I'! · 

P''l:<'Unt Corr11'11.P'!.~ C11c~_~\· \~.Jr..,.sc•-rci:r Pf1;r.· 
n1n~ ui .: COG £fl ,1ror.111,·nt 1.:1:,/ '.fv.~tlutg rl•< &:st' 
o .. :1a 191'1. 

Thi~ pJp<r suntm.:anZc<i th< steps ...., ~ii.:h t:ic To;cc!o 
COG \\Cnl lhrouth 10 ~-c:-ome IO\Ol,.:d .. 1n cn:!r~y 
~JnJ~Cnh:n1. Appi:nJiccs n.,,.c S(hl!mJ11.:s o( moC· 
els JnJ dJt3 ott:.ll'l1l.J•ion 1c<':n1qu.:s. IZ pp 

l.'rt>:in lnMUJ!C: Tru;cl Brhclicr <;nd Entrg_,. Co11• 
Jlnnp1ioftjQI' Spc1rt· llc'1tu1~ ct•1.-I Coo!u1g \V;?\h1ng· 

ion. 1979. 
Thr .:ii:<>··~ 11,,-.pu:~ .uc (h;,ip1crs from a soon 10 1x 
rck:asc:J 'ilVJ)• .Jn ··Thl• c:TC'i..I' of :.?l1cm~11 ivc pa! · 
ltmS Of Ufb.Jn JC\~l->pn1~n1, .. 155 pp 

Summ.:irics o( d1.,('u~·>1r>n\ "'h1ch in\'Ol"cd c'ei;· 
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PRIOR!T!ZATION M.ETHODS 

3.1 Simple Payback Analysis 

Energy conservation opportunities which reduce energy costs 

without sacrificing product quality are generally acceptable, 

but they must compete with other inves tments. A three year 

simple payback is a standard criteria for evaluating 

_nvestrnents, found from surveying over 120 Oregon commercial 

faci lity managers . An energy conservation opporturnity which 

pays back in less than three years is usually worth examining 

closer. In this way, simple paybacks are used for screening 

energy conservation options . 

A simple payback can be defined as the amount of time 



required for the savings generated by an option to equal the 

cost of implementing the option . For example , a payback of two 

years indicates that the total dollar savings at the end of two 

years is equal to the cost of implementing the option. Two 

factors are needed for calculating the simple payback : the 

initial cost of the option, and the net annual savings. The 

simple payback e xpressed as a formula would be : 

Initial Cost 

Simple Payback 

Net Annual Savings 

The initial cost of the measur e can be broken into the 

materials cost and the implemetation cost . The materials cost 

can be obtained by calling several manufacturer's 

representatives . It should be noted that two costs can be 

obtained in this way : the list price and the contracter's cost . 

The difference between these costs can be as much as 100 

percent . For this reason, it is important that the correct 

cost be used . If the work is to be done inhouse, and only a 

few of the items will be purchased, the list price must be 

used . However, if the work will be contracted out , or a 

cons iderable quantity of the items will be pur chased, the 

contractor's cost may be used . When calling a manufacturer's 

representative , it would be a good idea to ask for the names of 

people at other compani es who have installed this equipment . 



These references can provide valuable i nformation. For 

example , t he initial cost of their project can be used to 

estimate the cost of your project, but you should carefully 

compare the size and complexity of the two projects, and allow 

for inflation if a considerable length of time has elapsed 

between them . Any problems that they encountered can be 

discussed, and by asking them how they would have done it 

di f ferently can provide some valuable input . In addition, you 

can ask t he name of the contrac tor t hat they used, and if they 

would use them again. This type of information from several 

references will help you evaluate your project . 

The cost of implementing the energy conservation opportuni ty 

includes the design costs, administrati on costs, training costs 

a nd the l abor to install the equipment . Design costs shou ld be 

inc l uded when the complexity of the measure mandates that an 

engineer develop drawings and specifications for bidding . 

Design costs range from 5 to 10 percent of the capital costs . 

Administration costs are proportional to the complexity of the 

measure . These costs include contract procurement, approval of 

i nvoices, inspection of work, and evaluation of change orders . 

T he administration costs increase when financing or funding is 

appl ied for through a gover nmental agency . Training your 

personnel in the operation of the energy saving equipment adds 

t o t he total project cost . Training costs include the 

contractor ' s time and material s , as well as t he cost of your 

per sonnel's time. This is usually well wor t h the expense, 

s ince it increases the energy savings through optimized system 

us e . The cost to install the equipment can be estimated using 
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one of the several cost estimating manuals . Other resour ces 

include asking the manufacturer's repres entative, or the 

re f e rences Lhat you called, or calling a contractor t hat 

installs the equipment . 

If the 

percen t 

profit 

work will be contracted out, a minimum of 20 

should be add ed to cover tho cont ract or's overhead and 

(0 & P) . Thi s percentage will var y with the local 

economic climate . For instance, if the contractor has too much 

work, he may raise the percent of O & P to cover the cos ts of 

hiring additional personnel or purchasing equipment . On t he 

other hand, if ther e is very little work, the contractor may 

lower the percent of O & P to avoid laying off personnel or to 

keep i d l e equipment busy. This percent of o & P is diff icult 

to estimate, for t hi s reason, i t is recommended that several 

contractors be called to ask for budget est imates on the work 

involved. 

The second element in the simple payback analysis, the net 

annual savings, includes the energy savings, the projected 

energy cost, and the annual incr ease or decrease in maintenance 

costs . Many resources can be u sed to estimate the amount of 

annual energy savings . These resources include the American 

Society of Heating, Refrigeration and Air Conditioning 

Engineers (ASHRAEJ handbooks , trade journals , consultants and 

vendors . •rhc u s e of vendor s upplied energy savings s hould bo 

veri f ied by asking for references of similar i nstallations, or 

by one of the above resources . The projected energy cost is an 

estima te of what the Utilities will be charging for the energy 



over the life of the equipment. 

be 120 percent of the current 

A conservative estimate would 

energy costs. Finally, the 

annual increase or decrease in maintenance costs must be 

considered. For example, changing from incandescent to 

fluorescent lights reduces maintenance costs, because 

fluorescent lights do burn out as quickly as standard light 

bulbs. A heat recovery project, on the other hand, will 

usually increase the maintenance costs, because the equipment 

will have to be cleaned regularly to maximize the thermal 

transfer . These increased maintenance costs can be large 

must be 

by the 

e nough t o negate the energy savings, and t herefore, 

considered. The net annual savings can be expressed 

following formula : 

NET ANNUAL SAVINGS = (ENERGY SAVINGS) X (PROJECTED FUEL COST) 

- (CHANGE IN ANNUAL l~INTENANCE COST) 

The simple payback analysis is one of the easiest methods 

of evaluating energy conservation opportunities , but it can not 

be used to decide between two similar projects which have 

different effective lifetimes . For example if one piece of 

machinery pays back in one year, but only lasts five years, and 

another piece of machinery pays back in three years, but lasts 

twenty years, which is the most economical? The simple payback 

analysis alone does not: answer this question. Another 

disadvantage of this method is that it ·fails to consider the 

time value of money, the impact of 

inf lation , or t he differential escalat ion (the dif fe rence 

between the general rate of in =lation and the higher rate of 

inflation e xpected to affect energy prices in general)." 



3.2 RETURN ON INVESTMENT ~..K~YSIS 

The rate of return on investment analysis, often referred 

to as ROI , measures the efficiency in using available 

resources . Since the available resources are limited , 

management must try to get the most out of those resources that 

are available . The ROI can be defined as· ... the interest rate 

at which the present worth of the cash flows on a project i s 

zero . u This analysis accounts for t he effective life of the 

equipment, and is conunonly used to evaluate alternatives. The 

return on investment is the interest rate for which the 

following equation is true : 

(PRESENT WORTH OF NE T SAVINGS) - (INITIAL COST) = 0 

The procedure for find ing the interest rate is an iterative 

process. First, the energy savings, maintenance costs, 

depreciation expenses, and income tax payments are estimated 

over the l ife of the equipment. If appropriate, a salvage 

value is also estimated . Then the present value of these items 

is calculated . The present worth cons i ders the time value of 

money for future investments and savings . I t can be calculated 

using the following formula : 

l 

PW = (FUTURE CASH FLOW) x 

N 

(J + i) 

Where: i = interest rate 



N = number of years in Lhe future 

The present worth factor can also be found in tables that have 

been calculated for different interest rates and number of 

years . A copy of these tables and an example of how to use them 

can be found in any engineering economics book. The ROI has 

the advantage of comparing investments with different life 

e xpectancies. A return on i nvestment greater than the current 

interest rate is consi dered an acceptable project for funding . 

A simplified ROI analys i s, 

of ten used as a first 

called return on capital, is 

cut in the evaluation of energy 

conservation opportunities . This analysis, sometimes referred 

to as ROC, does not consider the time value of money . The 

return on capital analysis can be expressed by the following 

formula : 

(NET ANNUAL SAVINGS) - (INTEREST PAYMENTS) 

ROC = 

(INITIAL COST) 

The interest payment is included if funds are being 

borrowed to pay for the i nitial cost of the project. 

3 . 3 LIFE CYCLE COST ANALYSIS 

Life c ycle cost ana lysis is an accurate method for 

prioritiz ing energy conservation opportunities with different 

effective lives . It was adopted by U. S . gover nment agencies in 

the 60's as a means of enhancing the cost effectiveness of 

equipment procurement . This method incorporates the time value 

of money over the effective life of the energy conservation 



measure. This analysis assumes that the equipment will be 

replaced with exactly the same equipment at the end of the 

effective or useful life . The first step in this analysi s i s 

to find a common period o f study using t he effective lives of 

the alternatives . For example, if one option has an effective 

life of 5 years, another has an effective life of 10 years, and 

the last alternative has an effective life of 15 years, a 

common period of time of 30 years is used. This assumes that 6 

of the first option , 3 of the second, and 2 of the last 

alternative are purchased during this period . The next step is 

to calculate the present value of all of the cash flows during 

the study period. Use the present worth tables included in 

Appendix D. Energy savings are subtracted, and expenses a r e 

added . The alternative wi th the smallest present worth ove r 

the peri od of study is the best investment. Life cycle cost 

analysis allows an alternative to be selected based on the 

minimum cost over the life of the investment instead of just 

the first cost . 





E.2 Analysis: Cost RErluction vs. lidded Sales 

'Ihis appendix demonstrates a method for anal yzin:J the relative effect 

on profitabil ity that two alternatives rnay have: 

i . Invest in energy cost reduction projects; 

ii. Invest in increased sales. 

Although increasin:J sales seems to be most consistent with the entire 

purpose of the business (provide goods and services to a customer) , 

r ememberin:J that the real purpose is t o provide the stockholders with 

maximum value rnay lead to selectin:J the energy cost re:l:uction route. 

Because the mathematics get involved, the most attractive choice 

often is not intui tive. Rigorous analysi s will assure an 

economically sound choice and contribute t o overall project and 

business success . 

Before proceedin:J with an explanation of the financial analysis, 

there are a f ew qualitative points for discussion. HCM do other cost 

reduction programs compare with energy cost reduction? In many 

aspects the two alt ernatives can be treated as very similar. 

Financially, the analytical procedure is the same for both and their 

comparison to increasin:J sales is similar. 

The primary differences , if they exist, will be: 

i. w'hat is the overall life of the savin:Js? Often energy cost 

re:l:uctions are effective for the life of the physical plant. 

'Ihis is not usually the case for other cost reduction efforts. 

E - l 



ii. Energy is likely to !::e=me an increasingly sea.roe mtm:xlity. 

'Ihe ~lication here is that, unlike =st f inancial analyses, 

the effects of inflation may not affect all cx:mp:>nents of the 

analysis equally. Energy costs may climb at a disproporti onate 

rate thus waking the ene.ri:y cost cutting opti on more a t tracti ve 

long term. 

i i i. Energy cost reduction efforts may have long term survival 

e ffects for the business. As energy resources beocme more 

scarce, the less energy a business requires , the less the ris k 

o f loss of abil i ty to produce due to rat ioning or other factors 

that might limit availability. 

Table E. 1 is a c:oitparison of two income state:nents . The exaJ1t>le used 

in the table shONS how the effects differ for a $300 cost reduction 

and a $300 increase in sales . 

'!he basic concept is as folla.-..-s : 

'The generation o~ additional sales will cause an increase 
in costs for three priJnary reasons: 

1 . 'The incremental cost to produce an incre!rent of 
output; 

2 . The possible cost of increased pror.ot ional activity; 
3 . The additional in=me tax due t o added before tax 

income. 

The reduction of energy expense will cause an increase in 
costs for primarily two reasons: 

l. The depreciation charge due to capital investment; 
2 . Increased i.nccr..e tax due to added net incane. 

In order to carry out the exanple, asSU!rq::>tions about exactly how ruch 

each o f the above factors affects expenses had t o be made. care must 

be taken whenever this analysis is performed t o confirm the 

assuil'ptions for each factor. 

E - 2 



Table E. l 
a:MPARATIVE INCQ-!E STATEMENT: 

REI.ATIVE PROFITABILITY of INVESIMENI' IN ADDITIONAL SAIES v . s . UI'ILITY a:>S'I' RE!XJCI'ION 

ASSUMPI'IONS: 
(1) Significant economies of scale or rejor capital investment are not a factor. 'lhe 

increrrental cost of sales percent assurres that the fixe:l cost base does not 
significantl y change, only variable costs rise as a sales increase. '!his is a 
conservati ve assumption. For this analysis fixe:l costs are asst.nned to be 30% of 
the total initial case cost of sales expense. 

(2) Change in energy expense does not affect sales level or other expenses. 

(3) For the sake of ~ison a 45% cost of sales is assumed in the initial cases. 

(4) Adde:l annual depreciation charge due to investrrent in energy reduction project is 
based on straight line depreciation, a 10 year project life and for this exairple 
the ratio of annual savings to investrrent of one to one. 

INCREMENTAL EFFECT of an ADDITIONAL OOLLAR of SALES 

INITIAL CASE (3) SAIES INCREASE: 3% INC:REMENrAL OY\NGE 
PERCENl' PERCENI' PERCENT 

A.11:XJNI' of SAIES AMCm.T of SALES AMJUNI' OIANGE 

SJ\I.ES $10,000 $10,300 $300 3% 
IE.SS: <DST of SAIES (1) 4,500 45. 0% 4 ,595 44.6% 95 2% 
GROSS MARGIN 5,500 55. 0% 5,706 55 . 4% 206 4% 
LE.SS: Arl1, !1K'IG, ENGR 3,000 30. 0% 3,090 30. 0% 90 3% 

OPERATING INCQ·IE 
BEFORE TAXES 2,500 25. 0% 2,616 25. 4% 116 5% 
LE.SS TAX: 50% 1.250 12 . 5% 1.308 12 . 7% 58 5% 

NE!' OPERATING INO'.:ME $1,250 12 . 5% $1,308 12 . 7% $58 5% 
'IOl'AL EXPENSES 8,750 87.5% 8,992 87.3% $242 3% 

INCRENENTAL EFFECT' of an ENERGY EXPENSE COLLAR SAVED 

INITIAL CASE ( 3) ENERGY OJST CUI' : 30% INCREMENI'J\L OIANGE 
PERONI' PERC:El.T PERCENT 

AM::XJNr of SAIE> AM::XJNl' of SAIES AMXJNI' OIANGE 

SAIES $10,000 $10,000 $0 0% 
LESS : ENERGY EXPENSE (2) 1,000 10. 0% 700 7 . 0% (300) -30. 0% 

ADDED DEPR. (4) 30 0.3% 30 N/A 
ALL OTiiER EXPENSE 6,500 65.0% 6, 500 65. 0% 0 0 . 0% 

OPERATING INCQ·lE 
BEFORE TAXES 2,500 25. 0% 2,770 27 . 7% 270 10 . 8% 
U:SS TAX: 50% 1.250 12 . 5% 1.385 13.9% 135 10.8% 

NE!' OPERATING INCil'\E $1,250 12 . 5% $1,385 13.9% 135 10. 8% 
'!Ol'AL EXPENSE 8,750 87 . 5% 8,585 85. 9% (165) - 1.9% 



Figure E. l extrapolates the results of Table E. l aver a range of cost 

reductions and increased sales. Within the region where the 

financial assunptions used are valid, (ie. sales cx:>sts increase at 

the assumed rates and energy costs fal l at the assumed rate) the 

relationship between revenue increase and after tax profit is 

linear. care must be taken not to extend conclusions beyond the 

limits of the model for an inii.vidual case. 

Figure E . 2 demonstrates the sensitivity of return on investment to 

changes in the ratio of annual energy cost savings to initial 

investment, while holding the other factors constant. In the exal!iple 

used in Table E. l, the rati o is $300 annual savings to $300 initial 

investment for a ratio of 1: l. The after tax annual profit in this 

example is $135. Computation of Return On Investment (K>I) is 

discussed in Appendix E. l . 

Figure E . 2 will help you determine the point at which invest:nent in 

energy cost reduction is no longer attractive to your organization. 

This is often r e ferred to as the hurdle rate. '!his point is the 

return on investment rate belCM which investment in the project is 

less profi tabl e than some other use of the capital or too expensive 

conpared to the cost of borro.,ring the money. 

A thorough analysis of ho.,r the various assunptions stack up for each 

case must be carried out before using the model presented here. 

HCMever, with the proper care, the model will assist the energy cost 

reduction project manager in selling the program to rnanagenent as a 

viable part of the overall business strategy. 
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Figure E.1 
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