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INTRODUCTION

Program managementhas become an important issue tcday. The

governmentsin many countries and on ､ ｩ ｦ ｦ ･ ｲ ･ ｾ ｴ levels use dif-

ferent programs whose essencesometimesis very different, too.

The current stage of modern developmentincludes a scientific-

technological revolution (STR) in which large-scalecomplex prob-

lems have emergedwhich cannot be solved by ordinary separate

governmentactions. These require new organizationalmechanisms.

Various programs in different countries vary in specific features

of program managementaccording to the characterof the program,

the economic potential of the country, its social system, and

many other factcrs. In their implementation, however, they can

have much in common.

One of the main consequencesof the STR has been structural

changes in the economy. The changesare the following:

resourcechanges (material, human, information),

sector changes,

technologicalchanges,and

reoional changes.

For each·of these areashas emergeda set of programs.

There are several reasonsfor taking the energy conservationpro-

gram of the USA as an object of the presentstudy. The aspects

listed above are all revealed in this program; this program is

deeply connectedwith the economy and all key industries, it is

a large-scalenon-conventionalprogram with an elementof crisis

in it, it has top-level governmentpriority, and representsan

example for studying the American economy.
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In this article the attempt is made to understandthe pro-

gram using the systemsapproach. The author does not aim to des-

cribe all governmentalactions in detail or the technical ques-

tions connectedwith the problem of energy ｣ ｯ ｾ ｳ ･ ｲ ｶ ｡ ｴ ｩ ｯ ｮ Ｎ There

is also no program evaluationherer although it is one of the

most important componentsof program management. The accent is

rather on the decompositionof the system into related subsystems,

definition of the actors involved, and interactionsbetween them.

The author wishes to expresshis gratitude to Dr. A. Straszak

and ProfessorG. Dobrov for their useful recommendationsand sup-

port.
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1. THE ESSENCE OF THE ENERGY CONSERVATION PROGRAM

Under the conditions of a deterioratingworld energy situa-

tion, brought about as the result of ｣ ｯ ｮ ｳ ｴ ｡ ｮ ｾ ｬ ｹ increasingenergy

demand on the one hand, and decreasingfossil energy resources

on the other hand, the intensive* factors of energy use became

more and more important for all countries.

We can handle the energy conservationprogram from several

points of view:

• technological,

• economic,

• social,

• environmental,

• managerial.

The last is the more important in this study. The manage-

ment mechanismfor large-scaleprograms includes three parts:

(1) design of measures (for energy conservation,in our case);

(2) implementationof thesemeasures;this includes the de-

design of organizationalmechanismsfor all levels of

administration, financial, resourceand information

ｳ ｵ ｰ ｾ ｯ ｲ ｴ Ｌ as wp.ll as the plan for implementation;

(3) evaluationof the results.

The energy conservationprogram is a large-scaleprogram of

a specific kind and it differs from those studied in IIASA pre-

viously [1;2;3;15]. Nevertheless,it has much in common with

these programs. The energy conservationprogram is also a com-

plex one, intersectoral,multi-institutional and non-conventional,

*The word "intensive" characterizesthe factors whirh improve
cffecti'leness.
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becauseit is directly connectedwith the energy ｣ ｲ ｩ ｳ ｩ ｳ ｾ

In the analysisof any large-scaleprogram a crucial point

is the questionof how to distinguish the ｰ ｲ ｯ ｾ ｲ ｡ ｭ from the given

economic system. In other words, we must answer the questions

as to when, where and how the program manifests itself within the

economy. If the present institutional mechanismwere able to

solve the problems by a set of nonconnectedmeasuresof state

regulation, we should not have this program. Hence, for such a

program to be set up we have at least two vital conditions:

(1) the problem we are going to solve must be non-

conventionaland complex,

(2) the given organizationalmechanismmust be inadequate

to handle the problem.

The resultant from the first will be the set of goals, the

secondwill point to the necessityof connectingall the measures

in order to reach thesegoals.

Goal-settingand goal analysis are the first steps in the

program implementation [15,7]. The goals of the energy conserva-

tion program derive directly from the goals of the previously

defined but still not implemented"project independence". The

changesin the world energy situation since 1973 gave rise to a

new set of objectives for the USA, the achievementof which re-

quired not only the new policy, but also the appropriateinsti-

tutional mechanism.

Before 1973 the federal energy policy was the responsibility

of a relatively small, specializedgroup within the administra-

tion and it had an inconsistentfmd ｦ ｲ ｡ ｧ ｭ ･ ｮ ｴ ｾ ｬ ｣ ｹ chaxEicter [1 6 ｾ 282] .

The distinct interestsof different groups ｷ ｩ ｴ ｨ ｾ ｮ ｾ ｨ Ｘ ｮ ｾ ｴ ｩ ｯ ｮ and
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the difficulty of the organizationalmechanismof management

after 1973 (see Appendix) required the_organizational.changes

which took place in the form of a seriesof ｾ ｣ ｴ ｩ ｯ ｮ ｳ creating,

at first, the Federal Energy Administration, ERDA, the Nuclear

Regulatory Commission, and then the Departmentof Energy, which

became the variant of the program managementbody.

The new national energy objective of reaching energy self-

sufficiency createda sub-objectiveof more effective use of re-

sourcesand their conservation. To achieve this objective for

the entire country it was necessaryto have a program which would.

not only unite all measures,but would also include interrelations

betweendifferent sectorsand groups involved in energy produc-

tion and consumption.

1.1

The energy conservationprogram has specific features.

First, its scale is much greater than those discussedearlier.

It is a really national program, hence i.t has a more complicated

structure, more actors involved, more relations, and a broader

influence on the economy.

1.2

Secondly, it is interesting to compare the relationshipsof

this program to national objectives, with the relationship in

regional developmentprograms, to the national objectives. Des-

pite the strateqiccharacterof TVA, BITPC, BAM or North Sea Oil

programs, they have no direct national objectives. The effect of

these ｮ ｡ ｴ ｩ ｯ ｾ ｡ ｬ measuresis via the achievementof regional ob-

jectivesf though the degreeof ｩ ｮ ｦ ｬ ｵ ｾ ｓ Ｇ ｮ ｣ ･ of a given region on the

economy as a whole differs from country to country and depends
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upon many factors: global objectivesof the country, the size

of the country and its economic potential, the place and the role

of a given region in the economy, the characterof measuresin-

side the region, etc.

However, the objectivesof the energy conservationprogram

have a national characterand they are the object of serious

Feneral Governmentconcern.

1.3

One of the important elements in proqram managementis the

identification of the program boundaries. The program boundary

can be defined as a place in the socio-economicsystemwhere the

impact of a given program ends. If these boundariesare not

carefully defined, then this leads to misunderstandingof the

program purpose and as a result to ineffective management. For

regional developmentprograms the boundariescan be defined

easily due to their connectionwith a certain territory. For

the energyconservationprogram tnls analysis"is more difficult,

both in a physical and an analytical sensebecauseof its in-

fluence on all energy-consumingsectorsof the society. That is

why a ｣｡ｲ･ｾｵｬ analysisof the sectorsand actors involved is

neededand why the various goals of the participantsshould be

specified.

1.4

The specific characteristicof this program is the con-

siderableaccent on R&D measures. Technologiesare distin-

guished as a main means for problem-solving in the field of

energy conservation.
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1.5

One of the most important featuresof this program is that

at the basis of its realization* lies a certain concept of con-,

servationwhich determinesboth the characterof measuresde-

velooed and the characterof their implementationand evaluation.

The concept itself expressesd different economic understanding

of this rrocess. In the American scientific literature one can

find a number of different definitions of energh conservation

but in general we can divide them into two types. The first

approachreflects the quantitative ｣ ｨ ｾ ｮ ｧ ･ in the energy use and

energy demand in all sectorsand as a result of it the changes

in the quality of life. This approachwill have a certain system

of governmentmeasuresto implement it (of a voluntary or legis-

lative character). The secondapproachreflects the structural

solution of the problem of energy conservation. It can be

achieved through increasingthe effectivenessof energy used by

the implementationof new technologiesand substitution for the

presentsourcesof energy of alternativesources. For this ap-

proach we have a different .mode of realization.

1.6

The relationshipbetween the energy conservationprogram

and the social environment is also different from that of the

previous programs. This relationshilJ is not the same for dif-

.ferent subprograms. Energy conservationin the nublic sector

has a direct imoact on living standards,while in industry this

*Program realization is the overall processof program design,
implementation, and evaluation.
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impact is of an indirect character. But researchin this field

is needed for two reasons: ( 1 ) to gain a better understanding

of the relationshipsbetween energy and the quality of life, and

(2) to identify nontechnologicalconstraintson the implementa-

tion of measures. Besides that, energy conservationcan ｾ ｲ ｯ ､ ｵ ｣ ･

a certain indirect influence on employmentwhich is the result

of the structural changesin the economy.

1.7

The intersectoralcharacterof the energy conservationpro-, --

gram is also different. In the regional developmentprograms,

various branchesof the economy interact in order to solve one

(or a set of connected) problems. Here we have a different situa-

tion, the object of influence being multisectoral. It is not the

interaction of branchesthat achievesconservationof energy in

this case, but the conservationis spreadover all branchesand

sectors. Since the problem is complex, it requires a ｵｮｩｾｵ･ ap-

proach to each sector and to constructiveinteraction.

2. THE POSITION OF THE ENERGY CONSERVATION ｐｒｏｇｾ

IN THE ECONOMIC SYSTEM AND ITS STRUCTURE

In recent years energy conservationhas received primary

priority among all energy programs in the USA. However, its

role and place have changedduring the years since 1973. As the

whole program is built on the interactionsof the actors, the

changesin their objectivesor priorities immediately influence

the program. First, the main changesoccur in the program en-

vironment. It is expressedin the changes in the correlationbe-

tween different interestgroups and also in the changesin the
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Secondly, the objectives of the

whole program can change and will influence organizationand

management.

The objectives can change in two directions: either new

objectiveswill appear (in place of the previous ones), or prior-

ities will change. The secondcase is illustrated by energy con-

\
servation in the whole energy program. The conflicts between

the objectives are, on the one hand, the promotion of the program

(meaning the oermanentchangesin the organizationalmechanismin

order to overcome these conflicts or to minimize them) and, on

the other hand, the particular constraintson program realization.

This effect is seen in the U.S. energy program.

Energy conservationis a highly prominent topic today. It

has certain featureswhich comolicate the organizationof dis-

cussion, problem formulation, analysis, and decision-making.

These features include:

• direct impact on all the sectorsof the economy,

• impact on life style, income, security, aspirations,

• connectionswith big government,big business,big politics,

• ｩｮｶｯｬｶ･ｭ･ｾｴ of known and speculativescienceand techno-

olgy,

• large-scaleinvolvement of environmental, safety and

health issues,

• elementsof the infinite: whole nation, whole world,

all time,

• aooeal to moral and ethical standards,

• an element of crisis,
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• the transientnature of opportunities to correct the

system [4,85-86].

All measuresin energy conservationcan be divided to some

extent into three groups:

technologicalmeasuresand subprogramsin energy con-

servationR&D,

soci.al-economicmeasuresand economic mechanismsof

program realization,

organizationalmeasuresto imorove the managementstruc-

ture.

We will study these aspectsof the program, but first it is

necessaryto state the place of this program in the economic sys-

tem. It can be reoresentedwith a high degreeof abstractionby

Figure 1. The energy conservationprogram is divided into six

subproqrams[5]. The relationshipof the program and different

sybsystemsis the object of managerial influence. The whole

managementstructurehas three levels:

the managementof a whole program as a system,

the managementof interactionsbetween subsystemsof the

program (technological, economic, social, and ecological),

the managementinside each subsystem.

From the ooint of view of governmentalmanagementsystems

this system has also three levels and each level has its own en-

vironment with which it interacts. This environment includes the

businessand oublic ｳ ･ ｣ ｴ ｯ ｲ ｾ (Figure 2).
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Figure 2. ProgramManagementStructure

In Figure 2 the program environment is divided into two parts:

one for the social environment, which reacts to program measures

in a certain way on each level; the second for the economic environ-

ment, which interactswith the program according to economic laws

and through economic stimulation. However, the program environment

includes also the physical environmentwhich reacts to program

measuresin a very particular way. But this kind of environment is

of a special characterbecauseits influence on the program goes

mainly through industry and transportation,which interactswith the
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physical environmentdirectly. By implementing certain measures

we can change this influence. So these relationshipscan be

graphically describedby Figure 3:

where E
3

is the physical environment and i is the program level.

The macroeconomicaspectsof the energy conservationcan be

representedby Figure 4. As all the sectors in the economy (in

our case subprogramsin different sectors) are interrelated,

each action in one sector has an influence on others. To manage

the program we must take into considerationall these interactions.

The complex approachin the studying of every large-scale

program requires not only the distinguishing of the interrel.ated

subsystemsbut also of the actors involved in program implementa-

tion. The main actors of the energy conservationprogram can be

seen from Figures 2 and 4. As the objective formulation for this

program is more a political processthan an analytical one, in

the problem formulation and realization the question of the

interrelationsinside the governmentplays one of the most impor-

tant roles and especially the relations betweenAdministration

and Congress, federal and stategovernments,and the political

parties. All the governmentmeasuresare aimed at the private

sector. The essenceof these relations will be discussedfur-

there But here it is necessarvto point out that the contradic-

tion of interestsbetweenprivate sector and legislative body

is one of the main barriers to real progressin the whole energy

program.
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Taking into account the place of the energy conservation

program in the socio-economicsystemwe can say that from the

managerialpoint of view its realization can be achieved through

three kinds cf measures:

reauiring only managerial influence,

requiring legislative influence,

requiring changesin life style [17,C-10].

The third category of measureslies not only in managementbut

in the whole system of the state regulation of socio-economic

processes,and that is why it is the most difficult to achieve.

3. THE SUBPROGRAM OF ENERGY CONSERVATION IN INDUSTRY

3.1 THE CHARACTER OF THE MEASURES

The industrial sector accounts for about 40 percent of the

total U.S. energy consumption. About two-thirds of this energy

consumption is taken up by six industrial manufacturinggroups

as follows:

Primary metal industries,

Chemicals and allied products,

Petroleumrefining and related industries,

Paper and allied products,

Stone, clay, glass, and concreteproducts,

Food and kindred products [6,406].

While the industrial sector is much less homogeneousthan

the other sectorsof the economy, the recommendationsfor energy

conservationconsist essentiallyof two items: more efficient

heat utilization and more efficient use of material. The program

has the following objectives:
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• develop economicallyviable technologiesfor reducing

energy consumption in industry,

• accelerateindustrial initiatives and promote the ac-

ceptanceof new technologies,

• establishnational technical leadershipto guide the

developmentand implementationof economically viable

techniquesfor improving the efficiency of industrial

processes[5,167].

The conservationprograms of the federal governmentem-

brace a number of activities with the common aim of accelerating

the processwithin the private sector by which energy use will

become more efficient. This includes:

(1) nrogramswhose ouroose is to speed the introduction of

equipmentwhich uses less energy,

(2) nrograms to allow the public to make more informal

judgments regarding their ｾ ｵ ｲ ｣ ｨ ｡ ｳ ･ ｳ and their use of

energy,

(3) programs aimed at stimulating efficient energy use

through such means as incentives, regulations, and

loans [5,153].

To implement these programs a set of issues should be taken

into consideration:

• interactionswith foreign economies,

• legislative activity of the federal governmentand ｳ ｴ ｡ ｴ ･ ｾ Ｌ

• existing energy conservationefforts, economic, technical

and social, within the legislative and executive branches

of state and federal government,
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• the interestsof the different groups and sectors,

• "life style" changesfor any anticipatedenergy conser-

vation action,

• capital requirementsand financial feasibility of ac-

tions anticipated,

• availability of the energy resources,

• evaluationof net energy savings,

• environmental impacts [4,88-89].

We can distinguish two groups of industries for which the

approachto energy conservationwili to some extend be different.

The first group is energy producers, the second energy consumers.

The secondgroup is the main object for energy conservation.

Conservationin these industries is achieved through three kinds

of actions:

increasedefficiency of fuel combustion,

improvements in the production processes,

better exploitation of buildings.

Industry energy conservationis being executedby evaluation

of the ｰ ｲ ｯ ｣ ･ ｳ ｾ ･ ｳ and the equipmentand technologiesused, by fur-

ther evaluationof selectedenergy-intensiveindustrial processes

to determine prime opportunities for energy conservation,by com-

parison of the alternativeprocessesand energy sources. The dif-

ficulty is that we must use different approachesto energy con-

servation for different processesand industries. The general

approachto reducing energy consumption in the industrial sector

through federal efforts involves systemsanalysis of processes,

unit operations,and technologiesto determinemajor energy

lossesand hence "targets of opportunity" for energy conservation.

Schematicallythe processof choosing new technologiescan be
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representedby Figure 5:

Technologies
Available

Impacts

t j {t j , j = l, ...m,}
I ｾ m ｾ n

SelectedTechnologies

Environmental Economic Social

Figure 5. Selectionof technologiesfor energy conservation.

Source: On the base of ERDA 76-1 II, 167.

In the realization of R&D programs, the crucial point is

the characterof the federal government-businessinterrelations.

The mechanismof the governmentalinfluence on energy conserva-

tion program implementationconsistsof three parts:

macroeconomicand energy policy,

industrial policy,

local policy.

Concreteactions are implementedwithin nne of these levels.

The federal governmentconducts those RD & D programs for

which the expectedbenefits would spreadwidely, but which the

privave sector would normallv not pursue on its own becauseof

economic, regulatory or other reasons. The federal program

focuses on two areas:

(1) increasingthe efficiency of commonly exployed unit pro-

cessesand
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(1) increasingthe efficiency of commonly employed unit

processesand

(2) improving the efficiency of energy-intensiveprocesses

in major energy consumptionindustries.

The federal role in this ｰ ｾ ｯ ｧ ｲ ｡ ｭ is as follows:

• fund the developmentof basic technologiesthat are prom-

ising but not yet close to commercialization,

• encouragetechnical information exchangewithin and

across industries,

• sunport materials and processR&D whi.ch reducesthe

total energy required to provide final !Jroducts,

• establishvoluntary targetsof conservationfor the most

energy-intensiveindustries,

• develop voluntary energy efficiency targets for orocess

equipment,

• develop legislative and other incentives for the imple-

mentation of industrial energy conservationtechnologies,

where required [5,167-168].

3.2 THE ROLE AND PLACE OF TECHNOLOGIES

Speaking about the energy conservationprogram we can define

it as a techno-socio-economicsystem. However, technologiesby

themselvescannot solve the oroblem. Ｑ ｾ ･ need a snecial economic

organizationalmechanismfor implementing these technologies.

In this sensewe can describeour ?rogram as consisting of three

structural components:
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(1) technical means (equipment, production processes,com-

puters, etc.), which are called HARDWARE,

(2) methodology for implementationof new technologies,

basic researchin energy conservation,analytical

methods for setting standards etc.--SOFTWARE,

(3) correspondingorganizationalmechanismfor implementa-

tion, etc., which are called ORCt'JARE. By its defini-

tion ORGWARE "is a set of organizationalarrangements

ｳ ｾ ･ ｣ ｩ ｡ ｬ ｬ ｹ designedand integratedusing human, institu-

tional, and technical factors to support appropriate

interaction of the technology and external systems" [8,8].

So for this kind of program we can use SlOT approach (systems-

integratedorganized technology) which studies the program from

two points of view:

(a) as a certain managementsystem,

(b) as a sYstem for the implementationof the new techno-

logi e s [8 ;9] .

The interaction of three system componentscan be rep-

resentedby Figure 6.

3.3 MANAGEMENT SYSTEM AT THE FEDERAL LEVEL

Before creating the Departmentof Energy in 1977, the pri-

mary role in energy conservationmanagementin industry was

played by three federal governmentagencies: the Departmentof

Commerce (DOC), ERDA, and the Federal Energy Administration (FEA).

DOC provided managementand engineeringinformation to assist in-

dustry in implementing energy conservationprograms in the fqrm

of engineeringguidebooks, technical papers and reports.
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Source: based on 8, 11
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Industry studies had also been undertakento identify and quality

the energy requirementsresulting from environmentalcontrols·for

energy requirementsresulting from environmentalcontrols for

the various union processesin the respectiveindustries. Be-

sides this, DOC developed jointly with PEA an industrial energy

conservationand reporting program in which over 50 trade asso-

ciations representing30 distinct industry grouns participated.
,

The firms involved in these industries accountedfor about 70%

of the total energy consumedin the industrial sectorsof the

economy [6,88].

Other documentswere also develo?edjointly with ｆ ｅ ａ ｾ

Among them the most im?ortant was "Energy ConservationProgram

Guide for Industry and Commerce" (EPIC) [14]. The development

of this project was done in cooperationwith other federal agen-

cies (primarily with EnvironmentalProtectionAgency and Occupa-

tiona1 Safety and Health Administration).

In its activity DOC has contactswith different industrial

organizations (Electric ｐ ｯ ｷ ･ ｾ ResearchInstitute, Pennsylvania

Power and Light Comnany, RochesterGas and Electric Company and

others) to develop snecific manuals for energy conservationbased

on EPIC [6,94-95].

ERDA's role in this program was to coordinateand lead the

federal program for R&D on new technologiesfor conservingen-

ergy in industry. The subnrogramswere aimed at:

• unit onerationsand equipmentefficiency,

• ｾｲｯ｣･ｳｳ analysis and modifications: examinationof en-

ergy balancesand material flow in high energy consump-

tion industries and the examinationof techniquesfor

optimizing such ?rocessesfor minimum energy consumption,
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• evaluationof the alternative fuel, materials and pro-

cesses,

• industrial information and technology transfer [5,169-170].

ERDA Plan foresaw the implementationof formal mechanisms

or operating relationshipsto assure:

• location of programswithin ERDA to maximize chancesfor

an integratedsystemsapproachto ｾ ｯ ｬ ｶ ｩ ｮ ｧ problems;

• coordinationof ｾ ｲ ｯ ｧ ｲ ｡ ｭ ｳ with the various federal agen-

cies, and state and local governmentsinvolved in energy

conservationwork; and

• integration of foreign energy conservationRD & D into

domestic planning [7,147].

FEA also developeda set of programs and among them the most

important was "Voluntary Industrial Energy ConservationProgram"

carried out in conjunction with DOC which involved over 200 firms

and 20 trade associationsof the 10 most energy-intensiveindus-

tries. This program included energy-efficiencygoals and a

method of reporting progresstoward them, generally via a trade

association. FEA also carried out an active program of analysis

and evaluationof operationaland technical conservationoptions

and opportunities. It developedand disseminatedthis informa-

tion to industry via publications and other means. Technology

transfer included industry-specificefforts and equipment/process-

snecific efforts [10,28].

The sequenceof the actions for this program looks the

following way (Figure 7):
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Identification Identification and - Evaluation .
ｾ Energy

...
of the Conservation r Work to Remove r

Potential Constraints Use

Determinationof Identification and

the Goals and Obtainment of Data -+ Developmentof the
ｾ - Energy Conservationｾ EncouragementEnergy -

Saving Investments Policy Initiatives

Figure 7. The sequenceof the actions for policy identification.

Source: Based on [5,171].

The initiatives developedby FEA can be divided in the following

way:

industry-by-industryinitiatives,

industry specific initiatives,

equipment/process- specific initiatives

company-snecificinitiatives,

legislated initiatives.,

3.4 THE ROLE OF THE STATES IN PROGRAM IMPLEMENTATION

The general approachto program managementis the ｓ ｦ ｵ ｾ ･ on

this level. However, the state level has some differencesfrom

federal level. ｾ ｩ ｲ ｳ ｴ we have a different program environment:

here the ｾ ｲ ｯ ｧ ｲ ｡ ｭ is more concretebecauseon the one hand it is

connectedwith a definite regional industry and with definite

enterprisesand on the other hand with the concretesocial en-

vironrnent of a given region. It should be pointed out that the
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interaction of this social environmentwith a program level

(E1<-->P
2

) is much more intensive for nonindustrial subprograms

(conservationin buildings, in transportation,etc.). In order

to influence businessthe state governmentuses the ｳ ｹ ｳ ｴ ･ ｾ of

financial, taxation, and demonstrationactions. However, the

acceptabilityof these actions dependsgreatly on cost-

effectivenessanalysis in firms and profitability. Potential

energy-conservingmeasuresare judged on the basis of their ef-

fect on costs of Droduction and return on investment. Alter-

native processesalmost always involve large changeovercosts,

sometimesto the extent of complete replacementof a plant. So

processchangesare certainly carefully scrutinizedby industry.

Each industry, and to some extent, each plant is a unique situa-

tion and this imposes an additional difficulty on governmentac-

tions. The potential role of state governmentDolicies in this

type of situation is more limited than in the case of residential,

transportation,or commercial building uses of energy.

Given the array of policy approachesavailable to them, the

statesmust decide which policies to use and the level at which

to set them. The states' choices are in part constrainedby their

limited jurisdictions. Stateshave no power to require that busi-- -

ness, individuals or public agenciesin other statesconform to

any particular policy. Thus, no state can unilaterally set the

price of a good that is freely traded among other statesnot hav-

ing the same regulation [11,84]. The federal government, on the

other hand, has jurisdiction that extendsacrossall statesand

thus goods cannot "escape" to bordering stateswith more attrac-

tive prices. That is why the federal governmenthas much more
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oossibilities to implement energy conservationmeasures.

The states' powers to regulateenergy-consumingor conserv-

ing standardsare also restricteddue to their limited jurisdic-

tion. The states' limited jurisdiction is also a factor in dis-

couraging individual statesfrom financing researchinvestiga-

tions which will payoff, if successful,for all the states. In

this sensethey are also dependentsomehow on federal government

financial programs, becausetheir policies in energy conservation

are limited by their financial resources.

Nevertheless,a great number of stateshave a broad system

of governmentalmeasuresin energy conservation. They use dif-

ferent planning systems, information systemsand analytical

methods. The broadestsystemsof this kind were developedin

California, Maryland, Michigan, Minnesota, New England region,

Northwest region, Ohio, Texas and Wisconsin [13].

The programs, like energy conservationin industry, are both

national and regional (taking into account the imoortanceof the

regional actions). This causesthe necessityfor federal-state

ｩ ｮ ｴ ･ ｾ ｡ ｣ ｴ ｩ ｯ ｮ in their implementation. All the orimary federal

governmentagenciesconnectedwith energy conservationhave a

special departmentfor regional affairs. They also have a well

developedregional structureand a set of regional offices for

implementationof the program and contact with state and local

authorities. Namely, the Northwest Energy Policy Project (NEPP)

which has financial support from the Pacific Northwest Regiona1

Commission, has straight contactswith the Bonneville Power

Administration (BPA) of the u.s. Departmentof the Interior, the

Economic ResearchService of the u.s. Departmentof Agriculture,
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and the National Bureau of Standardsof the U.S. Departmentof

ｃ ｯ ｾ ｮ ･ ｲ ｣ ･ Ｎ For example, BPA contributes in thls project by trans-

portation services, clerical support, reproductionand graphic

services, communicationservicesand computer services [13,24].

The universities of the region and other organizationsprovide

the scientific support for the project, so the program realiza-

tion at the regional level goes through interactionsof different

federal and ｲ ･ ｱ ｩ ｯ ｾ ｡ ｬ agencies,businessand scientific organiza-

tions.

4. CONCLUSIONS

SO here we have studied in general the structure and inter-

actions in the energy conservationprogram. This program forms

a complicatedtechno-socio-economicsystemwith various subsystems

and actors involved. It is a highly dynamic system due to the

characterof these interactions. So it imposes certain specific

requirementsfor the managementsystemwhich must be carefully

studied. The presentanalysis seems to be useful in two senses:

First, it proves, to some extent, methodology developedin

IIASA for studying large-scaleprograms, but applies it to

a different kind of program, and

Second, it reveals the general factors that can influence the

program effectiveness:

the precisegoal-setting,

the correspondencebetweenorganizationalmechanismand

objectives set,

the correspondencebetween actions done and the objec-

tives set.
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In the present study the problem of program evaluationhas

not been studied although it is one of the most complex parts of

program managementand it must be studied in detail separately,

both theoretically and applied to a certain program.
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Appendix I

u.s. ｐ ｅ ｄ ｅ ｾ ａ ｌ GOVERNMENT ENERGY ORGANIZATION

A HISTORICAL VIEW OF THE NEW AGENCIES

Date

1971-1972

Agency

1. Office of Emergency
Preparedness(OEP)

2. Oil Policy Committee

1. Special Committee on
Energy, "Committee
of Three"

2. Energy Policy Office

3. Energy Policy Council

Functions

oil import policy

From OEP and Departmentof
Interior

Consultantbody to advise
President

Instead of Special Committee
on Energy and
Oil Policy Committee

Arab oil embargo

May
1974

June

Federal Energy Office
(PEa)
insteadof Energy
Policy Office

1. Federal Energy
Administration

FEO abolished

2. Committee on En0rqy
(CaE)

Part of the functions from
Interior, price control
authority from Cost of Living
Council, petroleum
allocation

Administration of the policy
set by CaE

Its functions transferred
to FEA

('oordination of enprqy policy
within the executive
branch
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Appendix 1 (continued)

Date

1 1
October

1974

Agency

Energy Resources
Council

Functions

Instead of the
Committee on Energy

November
i 1974

"Project IndependenceRenort"

January
1975

Fall
1974

1 9
January

1975

August-
September

i977

PresidentPord
oroposal for the
creation of an
Energy Indeoendence
Authority

1. Energy Research
and Development

Administration

2. Nuclear Regulatory
Commission

Departmentof
Energv

To finance high-risk invest-
ment in energy production
and conservation

Coordination in energy
R&D

Regulatory responsibilities
from Atomic Energy
Commission

Coordination and administra-
tion of the energy functions
of the Federal Government
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Appendix 2

EXISTING U.S. FEDERAL GOVERNMENT
ENERGY ORGANIZATIONS BEFORE 1977

I. EXECUTIVE BRANCH ENERGY ORGANIZATION.

1. Energy ResourcesCouncil
2. Office of Managementand Budget

Cabinet Departments

1. Departmentof Interior I2. Departmentof Transportation
3. Departmentof Treasury
4. Deoartmentof Defence

5. Denartmentof Agriculture I6. Departmentof Justice
7. Departmentof State
8. Denartmentof Commerce

IndependentAgencies

1. Federal Energy Administration
2. ERDA
3. NRC (Nuclear Regulatory Commission)
4. EnvironmentalProtectionAgency
5. Federal Power Commission
6. TennesseeValley Authority

7. General ServicesAdministration
8. InterstateCommerceCommission
9. Council of Economic Advisers

10. Federal Trade Commission
11. National ScienceFoundation

I. CONGRESSIONAL ENERGY ORGANIZATION

primary
role

secondary
role

primary
role

secondary
role

1 •
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.

SenateCommittees

Aeronautical and SpaceSciences
Agriculture and Forestry
AplJropriations- . --

Banking, Housing, and Urban Affairs
Commerce
Finance
Foreign Relations
GovernmentOoerations
Interior and Insular Affairs
Judiciary
Labor and Public Welfare
Public Works
Rules and Administration
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Appendix 2 (continued)

The House Committees

1. Agriculture
2. Appropriations
3. Armed Services
4. Banking and Currency
5. Education and Labor
6. Foreign Affairs
7. GovernmentOperations
8. House Administration
9. Interior and Insular Affairs

10. Interstateand Foreign Commerce
11. Judiciary
12. Merchant Marine and Fisheries
13. Post Office and Civil Services
14. Public Works
15. Rules
16. Scienceand Astronautics
17. Ways and Means
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