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ABSTRACT:

The aim of energy planning should be to develop an energy
plan which is appropriate and optimal for achieving specified societal
goals. A prerequisite to the planning process”ig the elaboration of one
or more visions of the future. This leads to the first step in energy
planning which involves the setting of societal goals in relation to
the desired vision of the future.

“Seven different types of-actors may be involved in substantive
energy pTannfng: governments and parliaments; government departments;
the energy industry; local governments and their administrations;
the scientific community; political parties, labour organisations and
other interest groups; and community groups. Each of these actors has
a legitimate and specific role to play in the energy p1ahning process.
This process consists of translating the desired vision of the future
into a 1ist of necessary material processing and service requirements
which then may be spelled out in terms of the associated energy demands.

, Continuing assessment of energyplans is essential to
determine whether the outcomes are indeed the desired ones, to identify
any unexpected outcomes or impacts at an early stage, and to modify the
energy plan and policy initiatives so as to achieve more closely the
desired goals. A1l important impacts of the chosen energy system should
be assessed by means of a process which allows significant and meaningful
public participation.

Energy planning should be seen‘as an iterative process involv-
ing continuing cycling through the three stages of planning, implementation

and assessment.
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SUMMARY

The aim of energy planning should be to develop an energy
plan which is appropriate and optimal for achieving specified societal
goals. A prerequisite to the planning process is the elaboration of one
or more visions of the future. This leads to the first step in energy
-planning which-involves the setting of societal goals in relation to--.-
the desired vision of the future.. Subsequent stages then consist of .~
substantive enefgy planning, the %mp]ementation of the energy plan,
and the assessment of the success or otherwise of the implemented plan
in achieving the specified goals.

Seven different types of actors may be involved in substantive
energy planning: governments and parliaments; government departments;
the energy industry; local governments and their administrations;
the scientific community; political parties, labour organisations and
other interest groups; and community groups. Each of these actors has
a legitimate and specific role to play in the energy planning process.
This process consists of translating the desired vision of the future
into a 1ist of necessary material processing and service requirements
which then may be spelled out in terms of the associated energy demands.
The major planning effort then consists of finding an optimum path from
energy sources to final demands by selection of the most viable set of
conversion devices, energy system layout and demand organisation.

Implementation of energy plans is carried out by governments
acting to set the parameters within which energy production and use
takes place. Governments have available three main categories of policy
instruments with which they can influence energy production and use:
information instruments, financial instruments and regulatory instruments.

Continuing assessment of energyplans is essential to
determine whether the outcomes are indeed the desired ones, to identify
any unexpected outcomes or impacts at an early stage, and to modify the
energy plan and policy initiatives so as to achieve more closely the
desired goals. A1l important impacts of the chosen energy system should
be assessed by means of a process which allows significant and meaningful
public participation.




Energy planning should be seen as an iterative process involv-
ing- continuing cycling through the three stages of planning, implementation
and assessment. Successful enérgy planning will require the continuous
fonnu]ation, implementation and assessment of new policy initiatives as
conditions and societal and ‘group value systems change.



INTRODUCTION

This short paper is intended to be a modest and preliminary
guide to energy planners in government and the civil service, as well as
to those who want to check the appropriateness of official energy
planning and perhaps suggest alternatives. '

Aims of Energy Planning

In broad terms, the main aim of energy planning is to develop
a working energy system compatible with the general goals of society.
This usually involves a process of optimization because more than one
appropriate solution can often be identified. Thus criteria have to be
devised to assess which of the solutions bests fulfills the goals of
society. Also, as there are societies with different goals, there will
be different energy systems best serving different societies. This
is often overlooked in energy studies aiming at finding the "right"
energy solution for the North and the South, the East and the West.
Rather, the aim of energy planning should be to develop an energy plan
which is appropriate and optimal for achieving specified societal goals.

When different energy solutions are being pursued in
different societies, questions of their cross-national compatibility must
also be considered, e.g. potential conflicts arising over access to

global resources. '

Society and Societal Goals

A society is often defined as a nation within political
boundaries. However, we also consider Tocal communities which, due to
cultural or geographical 1links, function 1ike an entity, a local
society. Furthermore, there may be situations where population groups
across national borders consider themselves as a common society,
again for reasons such as common cultural background or widely common
interests.

A society aims to provide good living conditions for its
members. There is broad (but not universal) consensus that this means
satisfying primary needs for everyone and creating conditions that will
allow individual members of society, as well as groups within society,




to fu]fiII'many ot their aspirations and desires. We adopt this goal.
definition and distinguish between pr1mary goals which are indisputable
and secondary goals, which are varying and sometimes mutua]]y conflicting.
In relation to secondary goals, society must debate and agree on those

" jdeals that cannot be pursued independent of competing ones, while
leaving freedom for pluralistic priority setting with respect to wishes
that do not preolude other members of society from pursuing different

- wishes. | ' | |

We have tac1t]y assumed that societies have goals. In many
present societies, no process of goal- sett1ng has been established, and
societal goa]s are diffuse or unformu]ated There may still be 1nd1v1dua1s
and groups within society, who have g1ven some thought to goal setting
and who may actually have formulated coherent sets of goals. . Such
proposed goals may form the basis for a process of defining national
_goals in a political context, including ways of changing (secondary)
goals with time. Once a society possesses a set of accepted goals, it
can address the problem of moVing towards a future with satisfaction of
1ts goals in order of their pr1or1ty

- Deciding on the societal goals which are to be pursued through '
the 1mp1ementat1on of po11cy is an essential first step in po11cy formulat-
ion. However, many policymakers ignore this first step and move immediately.
to detailed consideration of possible policy instruments. .Ignoring goal

\

Setting frequently results in policy which is'unacceptab1e to certain
groups -in society whose goals are different from the implicit goals of the
policymakers. Another 1ikely consequence of ignoring goal setting'is the
development of policy instruments which have outcomes and impacts which
were unforeseen and unintended by the policymakers. )

The policy formulation process may commence by identifying the
goals which are currently broadly accepted in society and those which are
held only by certain groups. On this basis, the po]icymakers should then
propose goals which they wish to promote through the po1icy instruments
being formulated. In relation to energy policy, these goals are likely
to be concerned with such issues as centra11sat1on versus decentralisation
of society, materialist versus non- mater1a11st lifestyles, and future
prospects for employment. Identification of such goals will facilitate
a meaningful public debate about the appropriateness'and optimality




(FUTURE) SOCTIETY

People and their needs, goals, lifestyles, etc.

MATERIALS PROCESSING . SERVICES

Industry, including
manufacturing and-

1 Transport and
other services

agriculture

RAW MATERIALS AND ENERGY

FIG. 1. Relationships between social needs and energy use.




of the chosen po1icy instruments.

Societal Structure

As illustrated in Fig. 1, the satisfaction of the primary .
(often termed "basic") and secondary needs involves both materials pro-
-cessing (manufacturing industries and agriculture), and services
(transportation, health and social institutions,‘etc‘). The processing
sector furthér‘requires certain services, e.g. for distributing goods,
and both the proceséing and service sector demand inputs of certain
raw materials and of energy. Most materials are used in the processing
sector and indirectly carried to the service sector, and to people as
consumers of products and services, whereas ehérgy is used (better
"converted") in all sectors.

This pictdre of society is helpful in exhibitihg structural

possibilities. From Fig. 1, it is evident that the processing, service
~ and energy/raw materials sectors are only means to achieve goals, and
that they can be changed in any way'that helps improve goal achievement.
Thus, it is. not essential for the wellbeing of a society that, for
example, its industry expands by a cértain annual rate, but rather the
optimal goal achievement could involve contraction of both the processing
and service sectors, thereby: reducing energy'USe. Such structural
changes are as important to the optimization pfocess as are simple |
increases in efficiency in each sector without structural changes.

Creat1ng Energy Futures

: -In the following, we view the effort of creating energy futures'

from three angles; energy planning, implementation of an energy plan,

and assessment of whether both the aims of the plan and societal goals
are being achieved. These can be seen as successive steps but, as we will
argue, they are in fact part of an iterative process in which both energy
plans and their implementation are regularly being assessed and modified
as a result of new insights. For each of the steps, we discuss both the
processes involved and the methodo1ogy_avai1ab1e for use in energy
planning, both representing of course our input to the reflection,
discussion and action through which'every society should become involved
in creating their own energy futures. |



THEVPROCESS OF ENERGY PLANNING

It is essential to consider the process whereby energy planning
is carried out because this process can have profound effects both on
the detailed content of the plan eventually produced and on the feasibility
of71ts implementation. This sect1on w111 discuss the process of energy
p1ann1ng by examining the roles of the ‘various actors who may be
. involved. Seven different types of actors can be identified :

1. Governments and parliaments

2. Government departments

3. The energy industry

4. Local governments and their administrations

5. The scientific community

6. Political parties, labour organisations and
. other interest groups

7. Community groups and popular movements.

Governments and Parliaments

Governments and parliaments are in principle capable of lead-
ing a meaningfu]lpublic debate on goal setting, and priorities in energy
planning. Governments may use their departments as instruments for
providing factual imput to such discussions. However, governments and
parliamentary committees are often unable to see through the mix of
factual and value-based material presented by departments, and government
energy planning will then suffer from the same problems as any
administratively organised effort, cf. the points raised below.

Government Departments

Usually one government department is given the major responsi-
bility for energy planning. In some cases, this may be a department
which is only concerned with energy matters, but in other cases the
department may have other responsibilities such as control of mining, or
of economic development, or of environmental matters. Whatever the type
of department which is responsible for energy planning, there are bound
to be other departments which have an interest in energy planning such
as the transport department, the industry department, and so on. Any
government energy plan will be the result of much discussion and




argument between departmehtS'with each department trying to protect what
it sees as its own territory and making sure that its interests are not

compromised. The outcome of such a process therefore may not be the most.
opt1ma1 plan for achieving societal goals. = ‘

Another factor which works against the product1on of an opt1ma1
energy plan is that planning ‘within government departments usua]]y takes
place in an environment relatively isoTated from the everyday reality of.
energy use by large sections of society.. Energy,planners in departments
are members of a technical/administrative elite wh0'mutua11yvshare the
same perceptions and value systems in relation to energy production and .
use. Members of this elite réceive continual confirmation and reinforce-
" ment of their perceptions and va1ue:systems; but these méy be at variance
from .those values expréssed in policy-related societal goals.

Departmental energy plans therefore are unlikely to be appropriate or . -
optimal, unless they are'formed through a process involving thorough
public debate with inputs from actors familiar with the goal setting
political process. o | |

The Energy Industry

"Energy producers and supp11ers whether publicly or pr1vate]y
owned, have as their major responsibility the success of their
~ commercial operations. In the case of private companies the motivation
is profit, whereas public utilities seek the survival and expansion of
their organisation. Energy producers and suppliers have .a major role in
energyxplanhing‘because it is their operations which, to a large extent,
determine the nature of energy system. However, because of their paramount
concern with commercial success, and their frequent involvement with on]y
one energy form, the planning carried out by-or influenced by energy
producers and suppliers is unlikely to be optimal for achieving societal
goals. '

Local Governments

The involvement of local governments in energy'p1anning varies
greatly from country to country. At one extreme, local governments can
be involved in the preparation of detailed energy'p1ans for their area,
whereas at the opposite extreme, they may have no invqivement with energy
matters at all. Local govermments, in fact, have great potential for

)
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optimal energy planning since they have detailed knowledge of their area
and some also have close contact with local residents. Knowledge,
expertise and skill in energy matters may well be lacking at the local
government level, but this can be an advantage when local government
people are willing to learn about energy since they have the potential

for introducing innovative ideas and procedures into energy planning.

On the other.hand, local administrations may suffer from the same problems
as central departments, and often local governments assemble irregularly,
"while their technical staff is on full-time duty.--

The Technical/Administrative Elite

Energy planning at present in many countries is dominated by
a particular identifiable group of people who are technical experts in
various aspects of energy production and use, and/or administrators
in government departments or the energy industry. Studies of this
technical/administrative elite* have shown that these people tend to
,share_percéptions and va]ug_systems about society”and societal goals,

characterised by beliefs that the future will consist of a simple
extrapolation of the present, combined with an indiscriminate techno-
logical optimism. The energy plans which are produced by such people,
and the de facto planning they carry out in the absence of an
elaborated plan, therefore tend to bebased on this relatively simple
perception of the future which does not allow for much innovation.
Such energy planning is unlikely to be optimal for societies with a
pluralistic range of societal goals.

The Scientific Community

Members of the scientific community often fill the roles of
the technical/administrative elite, either as government and energy
industry advisors, or through involvement in research funded by the
government or the privateAsector. However, in many countries members
of the scientific community are also allowed (and sometimes expected)
to act as societal critics. Individual scientists with natural
or social science backgrounds have in fact brought up questions of
inappropriateness in official energy technology choice and energy
planning methodology, as well as pointing out the need for a broader

*See for example: Crossley, D.J. (1979) Energy and people, pp 76-84 in:
Diesendorf, M.(ed.) Energy and People: Social Implications of Different
Energy Futures Canberra, Society for Social Responsibility in Science (ACT);
and Nader, L. and M. IT1leron (1979) Dimensions of the 'people problem' in
energy research and 'the' factual basis of dispersed energy futures Energy 4,
953-967.




public debate of energy issues.. Often critical scientists become

advisors to community groups and popu]ar movements. In some cases, the
same scientists may appear in roles both as government and anti-govern-
ment.experts, with suitable adaptation to the behavioural patterns expected
of them. '

Po]itica] Parties, Labour OrganisatiOns'and Other Interest Groups _

These groups may be 1nvo1ved in energy p1ann1ng issues
through using political processes to influence the energy policy of the
government of the day. Obviously, input from such groups demonstrates a
bias in favour of the particular group(s) in society being represented .
by the party or interest group in question. For example, Tabour |
organ1sat1ons tend to favour labour-intensive energy solutions even at
the expense of other disadvantages.

Commun1ty Groups and Popu]ar Movements

There is a wide range of community groups wh1ch cou]d and
have become involved. in energy planning, including: environmental
groups, resident groups, consumer groups,'groups of concerned scientists
and professional people, and So on. Commdnity‘groups can become involved
_ in energy planning in two ways: they can provide comments‘on “officia]“
energy p]ans, and they can actua]]y produce energy plans themselves. The
same holds for popu]ar movements, which are ad hoc groups focussed on
- part1cu1ar 1ssues, such as the anti-nuclear power movement

_ Comments from such groups on “"official" energy plans can be
very valuable since the members of such groups usually have somewhat |
broader_perceptions of societal goals than the members of the technical/..
administrative elite. Therefore, it is highly desirable that mechanisms
be established for allowing comments.on "official” energy plans by community
groups and for taking into account these comments in the planning procesé.
Community groups should be given access to information and perhaps financial
support to enable them to make worthwhile contributions.

One prob]em wh1ch affects the usefu]ness of community group
comments on "official" energy plans is that comments which are framed out-
side the boundaries of the perceptions and value system of the technical/
administrative elite are often ignored. Some community groups have there-
fore produced their own energy'plans based on their own perceotions and
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value system. The value of such contributions l1ies in their innovative
approach to energy matters which may lead to plans which are more optimal
in relation to a plurality of societal goals than those produced by
official energy planners.

" Integration of the Planning Process

The roles of the main groups of actors identified above are

-obviously interdependent and a major.requirement is that the efforts of

each groub of actors should be integrated so as. to produce an optimal
‘ énergy plan. Problems which have arisen when such integration has not been
achieved include publicly-owned energy utilities carrying out developments
which are at variance with'governments plans and community groups making
comments on "official™ plans which were then effectively ignored. ‘
integration of energy planning requires first a recognitioh.thatveach of
the actors has a definite and 1egitimafe role to pay,,and'sécond the
establishment of mechanisms so that these'fo1es can be carried out.
"In relation to the groups of actors ‘identified above, the suggested ro]es
to be ascribed are summar1zed in Table 1
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FIG. 2. Three ways of supplying the same energy service.
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THE METHODOLOGY OF ENERGY PLANNING

Specification of Energy Demands

As mentioned previously, energy planning starts with one

" or more visions of future society, characterized by 1ifesty1es, settlement
patterns, social and'industriaﬁ'activfties, political organisation. and
emphasis on uniformity/diversity, and so on.  Each vision of a future
society may then be translated into a 1ist of necessary material proéessing
and service requirements, whiCH again may be spelled out in terms of the
associated energy demands (cf. Fig. 1). '

The same provision of goods and services may be achieved with
widely differing inputs of energy, depending on: i) the structure and
organisation at the receiving end (i.e. of society); ii) the structure =~
of the energy'supp1y system, e.g. separate or combined productioh of heat
and power; and finally iii) the efficiency of each of the pieces of |
equipment used to convert the energy from source to final use ,*(Fig..Z).,

In energy planning, energy.demands should first be specified

. with sufficient detail to determine the type of energy needed for each task,
e.g. heat of 16w, medium or high temperature; mechanical’enErgy for'
stationary or mobile uses; or electric energy. This specification should
be of energy'actually required at the point of end-use, irreSpeétive of

the traditiohal_form of energy usedAfor a given purpose at present (e.g.
usinglthree units of heat to generate one unit of electricity to heat

. water in a washing machine, rather than uéing one unit of heat directly

to obtain the same energy service).

The Energy Supply System

If the goods and services démanded in the future are known,
then the planning effort consists of finding an optimum path from energy
sources to final demands, by selection of the most viable set of conversion.
devices,-energy system layout and demand organisation. To do this the
enérgy supp1y'options would also have to be known or estimated, fuel type
energy sources WOqld have to be described by physical availability
(resource size and location) and cost profile as function of time, while
renewable energy sources should beAdescribed by magnitudé‘of renewab]e energy
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flow and time variability.

Typically, the larger the usage of energy resources, the greater
will be the financial cost and the .undesirable impacts (e.g. on the environ-
ment). There will also be usually (but not always) increasing costs
associated with establishing a more efficient supply system (energy con-
version, transport and storage between source and final user) and energy
use system (equipment at the final user which converts energy delivered
“ into Services or goods). = = B - : -

Optimization of Energy Supply and Use

Optimization will involve going so far with efficiency measures,
that each unit of energy input eliminated would have been more expensive
to provide than the system investment leading to its elimination. If
energy resource prices were constant, this optimization could be performed
for each energy use category separately, but when energy costs increase
with the volume consumed (globally) and with time, all the energy use
categories must be looked upon together, and the entire system must be
optimized. Compared with 1980 level national energy systems, the optimum
derived in this way - for cases of modest increases in goods and services
as well as in fuel prices - is at a primary energy input around a third
of the 1980 value, assuming no significant change in 1ifestyles and
social priorities. Some scenarios with changing value systems (less
emphasis on consumption) find an éptimum energy input level four to six
times Tower than the 1980 level.*

System Aspects

| In assessing supply options, geographical peculiarities
should be kept in mind: geological resources, soil fertility, climate
and also population densities. The solutions to the supply-demand
matching problem will not be the same for different regions, nedither
in fuel nor in renewable energy alternatives. Furthermore, the best
boundaries for doing energy planning will in many cases not be the
administrative borders (national or province/county limits). Rather
one should do more restricted studies for areas with similar patterns
(local planning based on habitat type or land use distribution),

* Several of these studies have been published in the journals Soft
Energy Notes (Friends of the Earth, San Francisco) and Alternatives
(Trent University, Peterborough, Canada).
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combined with regional (multi-national) studies probing into the advéntages
of energy grid connections, import/export arrangements and other forms of
international co-operation. ‘

Flexibility .

The approach outlined here has been based on the presence of
a vision of some future society. Normally, several visions - maybe
conflicting ones - are being debated in a society. Each important one
could be looked upon from an energy point of view, and the guiding princ-
iple for proposing a single energy development plan could be its compati-
bility with several different .visions of the future. 1 In other'wbrds,
a desirable plan would be one which does not lead to r1g1d structures,
but uses equipment that can form part of several possible overall systems,
different energy source .choices, etc. A similar flexibility could be
built into an energy plan to make it compatible with a future society,
where much decision-making is decentralized and where local communites may
be realising différeht visions of the future. In such a case, the energy
Asystem may look different and serve different needs (d1fferent goods and
services).in the different local commun1t1es and still be more or less
interconnected to form a more stable and invulnerable system than if the
local sub-systems were not connected and co]]aborat1ng
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THE PROCESS OF IMPLEMENTATION

Implementation of energy plans is carried out by governments
at either the national, regional or local level. Governmental actions
seek to set the parameters within which energy production and use take
place. Through this controlling function, governments aim to achieve

“ the goals and objectives which-have been set for the energy plan.

Governments have available three main categories of policy
instruments with which they can influence energy production and use :

1. Information instruments
2. Financial instruments
3. Regulatory instruments

Information Instruments . -

Information instruments are directed to encourage certain
patterns of energy production and use and to discourage other patterns.
Examples include: information services providing advice on methods of
saving energy and of utilising renewable energy sources; demonstrations
of innovative methods of energy production and use, and short practical
courses -On energy conservation techniques and uttlisation of renewable
energy. The target of information policy instruments may be the general
public or may be industry. Information instruments are necessarily
indirect methods for controlling energy production and use and their
effectiveness in achieving desired goals and objectives is therefore
1imited. However, they are probably the method of government intervention
most immediately acceptable to the business-community-and ‘the general public.

Financial Instruments

Financial instruments are used to encourage certain patterns
of energy production and use by providing financial incentives, or to
discourage other patterns by providing financial disincentives. One
commonly used financial instrument is pricing. However, it is not always
in the hands of governments to directly influence prices. Instead,
governments may use taxation disincentives and tax reduction incentives
and they may make capital available for specific purposes through
various forms of loans or loan guarantees.
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 Financial instruments are also indirect methods for controll-
ing energy production and use. Their effectiveness varies with the
importance of finances to ‘the energy producer and consumer and with the
degree of control over energy financing exerted by the government. -House-
holders may not carry out certain energy conserving practices if the
amount of money they save is re]ativeTy minor compéred with their .income,
‘even if the payback period for the investment is fairly short. A
- government controlled/owned utility may increase electricity prices to
encourage conservation and substjtution to other energy forms, but if,
for examp]e, so]ar panel prices are co1nc1dent1y increased by’ pr1vate
compan1es, the de51red subst1tut1on ‘may.not occur.

. The. outcomes of a policy utilising f1nanc1a1 instruments are
not easily predictable because of the comp]ex1ty of the financial system
involving energy. In particular, actions by energy utilities (including
0il companies) can be particularly difficult to control since they are
able to generate their own capital for financing their energy production
activities through revenue from previous sales. '

Rggu1atory Instruments

Regu1atory instruments requ1re comp11ance with certa1n patterns
of energy production and use through the force of law. Max1mumv1evels of
energy use could be set through rationing; mandatory'standards can and
have been established which require energy-using devices and buildings to
achieve a set level of energy efficiency; and energy producers can be
required to meet certain levels of production. Regu]atory'instruments are
direct methods for controlling energy product1on and use, but in some
countr1es they tend to have low levels of acceptab111ty among the bus1ness
community and the general public; therefore, governments are 11ke1y to use
regulatory instruments carefully. l

Role of Non-governmental Bodies

Though governments are the actors with the greatest ability
to implement energy plans, various other actors potentially can influence
patterns of energy production and use. Information activities can be
sponsored and carried out by educational institutions, commercial concerns
and community groups.  Energy suppliers can also influence patterns of
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energy use by their pricing and advertising policies. The final pattern
of energy production and use which emerges will therefore be the result
of a complex pattern of complementary or competing pressures on both
energy producers and users.
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THE METHODOLOGY OF IMPLEMENTATION

}Informat1on Instruments

Each measure taken in the effort to 1mp1ement a given energy
plan requ1res the mobilisation of support by groups in society or by the
whole society. Information must be a two-way process in which the
problems and react1ons of rec1p1ents of "off1c1a1" information are
communicated back to the planners. This process could be assisted by
involving community groups. directly in energy information programmes .

i

) Demonstration programmes, where the government produces work1ng
“examples of energy eff1c1ent ways of providing energy serv1ces or
illustrates new .or novel energy resource utilisation and conversion equip-
ment, have a large hardware component. Therefore, it is important to
involve construction and manufacturing industkies at an early stage, and

to involve them in such a way that they acquire experience pertaining

to real-scale production of the equipment concerned. Many demonstration
programmes have failed to achieve this by accepting.that the equipment

for the demonstration were. custom-built for that Single purpose,:

without regard to later mass-scale manufacture. 

Financial Instruments

" Financial incentives must be very carefully planned if they
are- to have the desired effect. Incent1ves given to manufacturers
(especially the smaller ones) can be usefu] 4n the:development . stage,ﬂbut
unless user groups are part of the administrative set-up, so that they ‘
can control the use of the subsidy, the advantage obtained from the
subsidy may not be passed on to the customers. The same is true for
subsidies given diréct]y to the consumers: they are often-cashed by the
manufacturers, who simply increase the price relative to the calculated
price in the absence of incentives. If a co-operative of users, potential
-users and manufacturers can be formed, the chance of distorted price
structures diminishes. -

- The reason for giving incentives for‘energy investments should
be clear. Investments in efficient use of energy and resource-conversion
equipment are beneficial to society as a whole, by improving-security of
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energy supply, by reducing environmental impacts, by displacing fuel
imports from unsure suppliers, and most often also by reducing the cost
of energy averaged over the Tifetime of the equipment and the structural
changes involved. However, only society as a who1e, or very affiuent
1nd1v1dua1s, can afford to make assessments based upon such 11fecyc1e
costing. “To most of the consumers “and institutions respons1b1e for
making the investments, the. 1n1t1a1 financing burden is more important.
That burden may be higher for those alternatives which are optimal in
the long term than for a continuation of the current way of supplying
energy. Thus the purpose of incentives should be to make those solutions
attractive to the initial investor which are preferable to society in
the long term.

=

This calls for a closer examination of the financial situation
of different types of investors. Energy investments are today made by
a variety of different actors: governments (building infrastructure such
as harbours and roads, and sometimes directly operating energy companies);
concessioned utilities; private energy companies; local governments; and
individual, large or small, industries, businesses and consumers. Some
of these actors haveindigenous sources of financing. Governments and
concessioned utilities have funds collected from the public (tax revenues,
the capital accumulation allowance in concessioned power rates, etc.),
which can be used to finance energy investments, and which make the
investor fairly independent of market interest rates and other indicators
of capital scarcity. The utility capital accumulation even makes it
possible to earn interest during the accumulation. period, making the value
of their assets larger the more scarce capita] is generally. Most other
investors, in manufacturing industry (especially smaller companies),
commerce and certainly private individuals, will have to finance their
energy investments by loans from banks or financing institutions. They
are thus very sensitive to interest rates and repayment times and profiles.

Many loans offered at present have a repayment profile with
high payments during the first years and low payments towards the end of
the repayment period (e.g. annuity loans in times of high inflation rates).
The repayment during the first years may be so high, that the investment
becomes unaffordable, even if its overall economy over the repayment period
may be very attractive. In this case, an incentive, which changes the
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~ repayment profile without altering the total (present-value) repayment may
solve the prob]ém of making investments attractive for the individual, if
they are attractive for society. The technical solution is called indexat-
jon of repayments,‘either tying the instalments to inflation or (better

in the case of energy investments) tying them. to the energy price index.
Over the total repayment period, the revenue of the financing institution
will be the same, but during the initial years it will be small or even
zero. Therefore, an incentive from the government may be needed, unless
the financing institution has a very 1ong business hor1zon or has a
surplus of capital to invest.

Regulatory Instruments

In high competition industrial Séctors, energy efficiency
improvements both in. manufacturing and in energy-consumingAproducts ‘
(eg refrigerators) are often'nég1ected because even a marginal increase in
product cost is seen as unacceptable, unless the better energy efficiency
can be expected to increase sales. In such cases, legislation may be the
only way to ensure that the steps making sense in the eyes of'sqciety afe
actually taken. This may be the case for buildings (building codes speci-.
" fying maximum heat loss), electric app]ianées (spécifying.maximum power
~ use and demand1ng that electric power is not used for Tow- temperature
_heating - e.g. in wash1ng machines) and veh1c1es (specifying minimum fuel
efficiency). Another use of legislation is to control energy companies-
(private utilities, oil companies), in order to direct their investments
to the benefit of society as a whole.

Social Consequences of Policy Implementation

For both financial and regulatory instruments, very thorough
attention must be paid to the effects on disadvantaged groups in society,
low-1income grodps, the young and the elderly, and generally people who
cannot make long-term investments due to. fluctuating income levels (e.g.
people in sectors with high or periodical unemployment). Such groups will
not be attracted by indexed loan arrangements, and legislative demands may
only worsen their overall situation. Therefore, Spec%fic measures must be
taken to assist disadvantaged groups, including increased level of direct
subéidy or governments assuming responsibility for required investments.

v
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GOVERNMENT AND PARLIAMENT

Formulate goals of society,
decide on implementation and
redirection of programmes

ASSESSMENT BODY

DEPARTMENTS

Detailed planning
and responsibility !t
for implementation N

- COMMUNITY GROUPS, LABOUR

ORGANTSATIONS . SCIENTISTS, ETC.

Introduce alternative planning
ideas, carry out assessments
on many levels

FIG. 3. Possible structure for assessing the implementation of an

energy plan.
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THE PROCESS OF ASSESSMENT

After the formu]at1on of an energy plan and dur1ng its
implementation, it is essential that continuing assessment be carried
out. This is necessary to determine whether the outcomes are indeed the
Qesired ones, to identify any unexpected outcomes or impacts at an early
stage, and to modify the energy plan and policy ﬁnitiatives so as to
achieve more'close1y the desired goals. Even if outcomes are close to
expectations, the implementation of an energy plan will undoubted]y meet
or create new conditions likely to require progressive modifications to
the plan. Energy planning should therefore be seen as an iterative
process involving continuing cycling through the three stages of planning,
imp]ementatipn and assessment.

As any proéram under active implementation possesses a consider-
able amount of inertia, mandétory‘asseSSment points should be build into .’
" the implementation process from the beginning. The people responsible for -
assessing the outcomes of energy plans should not be the same as the
people who actually formulated the plan. It is important to estab]jsh'

a mechanism for ensuring broad public participation in the assessment
process. Since any negative impact of an altered energy structure is ‘
likely to affect differént groups in society differently, a determined
effort should be made to encourage all groups of people to contribute to
the assessments. The government shou]dAestab]ish a process for accepting
criticism on energy policy from the pub]ic, and as well for routine
incorporation of such criticism and any Unso]icited submission (e.g.
from the scientific community or popular movements) in the process of
mod1fy1ng the energy plan.

A possible structure for this process is outlined in Fig. 3.
The proposed assessment body could take the form of an independent council
or select conmmittee. It could provide financial and documentary support
to enable outside groups to make meaningful assessments of the implement-
ation of the energy plan. To ensure that the suggested modifications to
the energy plan will actually be treated seriously, it is important
that the assessment body rank higher in the power hierarchy than the
departments respons1b]e for 1mp1ement1ng the energy plan. It is also
essential that modifications suggested by the assessment body be subject -
to another round of public discussion before they are implemented. This
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is probably best achieved through some form of public enquiry or public
hearing giving input to the decisions made by government and in parlia-
ment.

No matter how the assessment of the energy plan is carried
out, it is essential that the assessment process be seen as a legitimate,
and vital, part of energy planning. Assessment should be encouraged,
and there should be no restriction placed on the groups or individuals who
may take part. Particu]arly, assessment should not be seen as solely the
province of policymakers, since other groups in society will have unique
information and perspectives to contribute to the debate and may well be
able to identify policy outcomes and impacts which are unknown to the
policymakers.

From the government perspective, a major challenge is to ensure
that the contributions from the various groups and individuals involved
in assessing an ongoing energy progkam are fed into an iterative process
whereby new policy initiatives are continuously being formulated,
implemented and assessed as conditions and societal and group value
systems change. The precise mechanism by which this is achieved will vary
with circumstances. Generally, if a government is genuinely concerned
to formulate an energy plan which is appropriate and optimal for achieving
specified societal goals, it should allocate top priority to devising an
effective iterative mechanism for assessing the outcomes of the plan.
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THE METHODOLOGY OF ASSESSMENT

" We have stressed .that assessment is a continuous process.
New evidence is bound to turn up during the implementation of an energy
plan, and existing evidence may be seen in a new light, particularly as
the value systems of substantial groups in society become changed in the
course of time. The majority of this new evidence will be'gained from
an assessment of all important impacts fesulting from the utilisation of
the chosen energy system. It is impossible to descrﬁbe all the possible
impacts which could result from thé choice of any particular energy
system, but we wou]d like to list a number of impact categories for
consideration.

Universal satisfactibn of biological needs. The consideration of whether
the chOsen energy system contributes (and if so, positively or negatively)
to ensuring that every member of soc1ety gets adequate food, shelter,

personal secur1ty, etc.

Health. The impact of the chosen energy system on health may be direct,"
in terms of accident risks and health démage caused by pollution or poor
working conditions (e.g. for'miners), or indirect, e.g. in that. the
structure of the energy system may be more or Tess suited to bringing '
clean water and sanitation to rural areas (an impact of great 1mportance
in third world countr1es) '

Environment. Impacts on the environment resu]ting from the chosen energy
system may -include: pollution from power stations; land and resource
mismanagement (e.g. associated with mining operations); possible climatic
effects (e.g. from carbon dioxide); and ecological impacts from the entire
energy system. In addition to these impacts on the physical environment,
there may also be impacts on the work environment and on the mental
environment. Some of these environmental impacts lead to human health
effects, while other impacts indirectly influence the 1ife and we11being

. of human individuals by chang1ng their env1ronment in the broadest sense
of the word

Social relations. The chosen energy system may or may not create meaningful work
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through .its requirement for equipment manufacture. Through its influence
on the organisation and infrastructure of social relations, the energy
system may facilitate meaningful social activities, e.g. offering
fkequept possibilities for social encounter as well as for privacy.

Structure of Society. The choice of energy system may-(along-with many
other factors) exert an influence on social characteristics such as
equity, pluralism, participation in decision-making, the kind of
institutions formed, the emphasis or non-emphasis on material goods,

etc. In particular, the question of whether a society keeps future
options open or is locked in a structure difficult to modify may be
influenced by the choice of energy system. For instance, space heating
based on district heating lines will allow for substitution between many
renewable or non-renewable primary energy sources, while systems with
separate energy converters in every building unit are less flexible.
Another example is nuclear power, which binds future societies to maintain
institutions for taking care of radioactive waste, even if they themselves
do not choose to generate energy from nuclear fuel.

Cost. One obvious impact (in some studies the only one considered) is
the effect of the chosen energy system on the economic situation of the
nation or region involved, including direct economy as well as influence
on foreign trade balance. This is also an issue for local systems, where
“foreign" may be interpreted as "from out of the region". Assessments

of cost impacts should include an assessment of the uncertainty in the
cost estimate, particularly in the medium to distant future.

Resilience. The consideration of whether the chosen energy system is
technically and economically resilient involves determining whether it
is sensitive or insensitive to changing conditions, such as the appear-
ance of novel technology or greatly changed economic conditions such as
those occurring for oil in 1973-1980,

Global relations. This is a broad category, comprising impacts of

the chosen energy system on independence (from central government in
case of local systems, from foreign nations and transnational commercial
interests in case of national systems); on tensions that may lead to
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international conflictss; and on the scope for reducing global inequities.
Conflicts could arise from competition for localized fuel resources
(e.g. Middle East o0il1) -and could be enhanced by dispersion of techno]ogies
~and expertise with military applications (nuclear power), particularly
~to politically unstab]e'regions It is conceivable that increased '
reliance on renewable energy resources in the industrialised parts of
the world would lead to more affordab]e fossil fuel prices for third _
world countries depending on such fue]s for their processes of. development,
at least for the near future. o
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CONCLUSION

» In this short paper, we have presented some general principles
to guide energy planners in government and the civil service, as well as
those who want to check the appropriateness of official energy planning
and perhaps suggest alternatives. We have not attempted to describe how

energy planning is currently.carried out since this varies from country to.

country and, we believe, leads in many cases to inappropriate and/or non-

optimal energy plans. Neither have we attempted to specify in great detail

exactly how energy planning should be carried out, since this also will
vary with circumstances, and to do so for any specific case would require
far more time and space than we have available. Rather, we have produced
an outline guide which we hope might prove a useful basis for elaboration
to suit specific situations.

The major emphases is this outline guide are: the elaboration
of one or more visions of the future as a prerequisite to commencing
energy planning; setting of societal goals as an essential first step in
planning; the need for effective public participation in all stages of
energy planning; and the development of an iterative process whereby new
energy policy initiatives are continuously being formulated, implemented
and assessed as conditions and societal and group value systems change.
In our view, energy planning initiatives which are based on these four
elements will stand a good chance of developing an energy plan which is
appropriate and optimal for achieving specified societal goals.
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