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Foreword

This book could not be more timely nor more important. Most of the world’s energy conti-
nues to be wasted by inefficient devices and practices that simply turn resources into pollu-
tion, incurring staggering costs at both ends. The global climate experiment becomes stea-
dily more risky and less reversible. Other hazards of energy profligacy become ever more
painfully evident. And with the expansion of electricity supply alone consuming about one-
fourch of the world’s total development capital, the rapidly growing economies, especially
in Asia, are facing an increasing prospect that unless chey quickly make very efficient use of
energy into the cornerstone of the development process, they may soon find energy-supply
infrastructure swallowing up their budgets, leaving too little money to buy the things that

were supposed to “use” all that energy.

After all, expanding the supply of electricity can easily take hundreds of times, even more
than a chousand times, as much capiral as building a factory to make (say) compact fluores-
cent lamps in Bombay or super windows in Bangkok to produce the same increments of
light and comfort. And since the power plant also ties up its capital for about ten times as
long as the factory, the product of capital intensity times capital velocity can make electri-
cal supply effectively about one thousand to ten thousand times more capital-consumptive
than investing in devices that use less electricity far more productively to provide che same
service with the same or better quality. No country, even the richest, can afford to get that

choice wrong for very long.

The notion chat inefficient energy development could cripple the whole development pro-
cess by drying up ics needed capital is hardly new. But it gains a sharper edge in a world
where East Asian nations alone were recently increasing their peak electricity demands for
air-conditioning alone by some 15-25 gigawatts “per year” — with each gigawatt (thousand
megawarts) costing on the order of US $1-2 billions for investment in classical thermal sta-
tions and grid expansion. The answer is not simply to carpet Asia with projecc-financed
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power stations, which are often built largely for transactional rewards rather than for eco-
nomic fundamentals. Most such projects will disappoint, either because the host government
reneges on its promise to raise electricity tariffs to the levels needed to pay for the project,
or because the host government “keeps” that promise and thereby depresses demand below
the levels needed to pay for the project. (If paying for the project would require a great many
customers in, say, India to devote about one-fifth of their disposable income to buying elec-
tricity, as not uncommonly turns out to be the case, then it’s time to redo the sums.) As my
friends Bernard Laponche and Bernard Jamert and their colleagues empbhasise, the answer is
rather to start by asking what we want all that electricity “for”, and what's the cheapest way
to do those jobs.

In the United States, we didn’t do that before we had already misallocated (at marginal cost)
on the order of US $1 million million to buying air-conditioning equipment, and 200 peak
GW of power supplies to run it, that we would not have bought if we had optimally designed
the buildings in the first place to provide the same or better comfort at least cost. (For example,
a retrofit design for a California office recently decreased its air-conditioning energy by about
97% while improving comfort.) Other countries, especially developing countries totalling
abourt ten times America’s population, should learn from that mistake, not repeat ic. With so
many calls on scarce resources, countries developing or reorganising their economies today can
afford to build massive new energy supplies or to develop their societies, but not both.

Wasted energy, then, is not just a minor blemish in the fabric of global development. It is
rather a basic struccural flaw that threatens to tear the whole process apart. An inefficient
motot or lamp is really a chief that steals money from clean water, infant immunisations,
female liceracy, and all che other development basics. But the reverse of that threat of per-
petuating human misery is the splendid opportunity this book describes : to turn the energy
(especially the electric) sector from a black hole for capiral into a net exporter of capital for
other development needs; to make the energy sector not a major polluter requiring costly
cleanup but a relatively benign contributor to a vibrant and sustainable economy; and in
partnership with energy efficiency (which reduces demands enough so that dispersed solar
sources such as photovoltaics become readily affordable) to bring the benefits of efficiently
used, freely available, and justly distributed renewable energy to all who need and want
energy for a decent life.

To this challenging task, the Laponche team brings enormous experience and insight, hard-
won in field practice around the world. From their rich experience over the past couple of
decades, they synthesise the broad principles of the effective, well-established approach to
energy efficiency implementation that has its roots mainly in European governmental work
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but has found fruitful application world-wide. As such, this primer will be of special value
to all policymakers and practitioners who want to know both how to do the right things and
how to do things right.

This is not a book about the technical details of saving energy. If it were, it would have to
be many times longer and far more technical. Indeed, it would risk becoming not a book
bur a newspaper, because both the technologies of energy productivity and our understan-
ding of how best to choose, integrate, and combine them are evolving so rapidly that poten-
tial electrical savings (for example) are doubling about every five years, while their cost
meanwhile falls by about threefold. (That statement has been continuously true for at least
the past 15, perhaps 20, years, and progress shows no sign of slackening.) The new techni-
cal developments are not merely incremental but often radical improvements on those of the
recent past. For example, in many technical systems - most buildings, motor and lighting
and hot-water systems, compurer design, even car design - we can now frequently make large
energy savings cost “less” than small energy savings, typically by achieving multiple bene-

fics from single expenditures through careful whole-syscem engineering.

This surprising potential is not merely a theoretical possibilicy. Recent experiments have
eliminated space-heating and cooling equipment in new houses in climates ranging from
-44° to +46°C while reducing capital cost and increasing comforc. Energy savings around
90% in fan and pump systems while reducing capirtal cost and improving performance are
no longer unusual in industry and in large buildings. New buildings can now achieve
energy savings around 80-90% with decreased capical cost and better comfort and aesthe-
tics, while retrofits can often save nearer three-fourths than the classical 10-30% . In a few
more years, even these astonishing results may well seem pass. Next, very soon, come ultra-
light hybrid-electric “hypercars” that will ultimately save as much oil as OPEC now extracts,
and that have already accracted some US $2 billions of world-wide industrial commitments
by established and emerging automakers cager to capeure their decisive comperitive advan-
tages. After that come cheap polymer fuel cells whose commercialisation those hypercars
will greatly accelerate — all in the context of the rapidly emerging “distributed urilicy”,
where the power station shifts from a remote central plant to your back-yard, basement,
driveway, or rooftop. After that, who knows? Even fundamentally new enérgy sources can-
not be wholly excluded, and the ones we have certainly suffice for a cost-effective global
supply meeting all needs of a populous and prosperous world — if we become modestly more

efficient firse,*®

* For the latest news on fast-changing technologies, my colleagues ar Rocky Mountain Insticure, heop/iwww.rmizorg, and at
E source, heepr/iwww.esource.com, provide a wide range of popular and rechnical informacion — che larter on an instantly scar-

chable CD-ROM.
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Nor is this book particularly about new ways, now emerging, to use market forces more crea-
cively by specifically addressing market failures and adopting “trimrabs” targeted at correc-
ting them. Archirects and engineers could be rewarded for what they save, not for what they
spend. For new buildings, when you connect to the energy, water, or sewer grids, you could
pay a fee or get a rebate — which and how big depends on the building’s technical efficiency
— and the fees could pay for the rebates. Such “performance-based fees” and “feebates” are
now being tried, with encouraging resules, as sketched in our recent book with Prof. Ernst
Ulrich von Weizsiicker ("Factor Four : Doubling Wealth, Halving Resource Use”, Earths-
can {London] May 1998 or Dromer Knaur, Miinchen, 1995; other translations in press). It
is not surprising that if we reward the results we want rather than the opposite, we are more
likely to achieve those desired outcomes. The Laponche team, being such sage practitioners,
will doubtless add such improved tools to their brimming toolbox as soon as they're widely
proven and available.

But their purpose in this book is not mainly to assess cutting-edge ideas; rather, it is to
codify and consolidate the proven, eminently practical fundamentals of public policy and
private action to use energy in a way that saves money. Nothing in this book is speculative
or experimental: the authors, and their vast network of practitioners world-wide, have
already done it all. A great strength of chis guide to principles, practices, policies, and part-
ners is therefore its reliance on tried-and-true ways for making energy services work better
and cost less, and giving the coordinates and activities of many experienced implementing

organisations that can help spawn new efforts anywhere in the world.

Within char context and in that spirit, there is only one issuc to which I might perhaps
have wished more prominence to be given. The world spends the best part of a trillion dol-
lars a year (and a third of all fuel) on electricity, most of it wasted, largely for two artifac-
tual reasons that are both readily correctable. The first is that nearly all countries reward
utilities for selling more energy but penalise them for cutting your bill. In about eight of
the Unirted States, we've solved this problem by using a simple accounting mechanism to
decouple utilities” profics from how much energy they sell, so they're no longer rewarded
for selling more nor penalised for selling less — and chen, if che utility helps cur your bill,
to let its shareholders keep part of that saving as extra profit. Nacurally, this alignment of
the previously contrary interests of shareholders and customers causes impressive changes
in utilities’ culrure and practice. It is also fully compatible with implementation through
market mechanisms and with liberalisation of electricicy markets; but in seeking the
undoubted benefits of more competitive generation, it does not discard, buc specifically
seeks to capture, the even larger benefit of also “using” electricity in an economically effi-

cient way.

10



FOREWORD

An even more basic reform is to add the missing “third principle” to power systems. Today
those systems are run on two basic principles: (1) Make electricity in the cheapest way (sub-
ject to constraints of reliability, health, safety, environment, and perhaps fuel diversification).
(2) Use the resulting electricicy efficiently. But missing in nearly all countries is a third prin-
ciple: (3) Allocate resources between (1) and (2) by least cost — best buys first. Lacking such
a principle, resources are allocated between supply and demand-side investments according
to habit and bureaucratic power. The result is like the classical recipe for Elephant and Rab-
bit Stew — one elephant, one rabbit. And it’s the wrong way round. When the World Bank’s
power sector (under previous managemenct) allocated abour 99% of its US $2-billions-a-year
budget to producing more eleccricity and only about 1% to using electricity more produc-
tively, that was just the opposite of what least-cost investment would have required. We
must therefore augment che wise advice in this book wich one further bit: pay careful atcen-
tion to these institutional structures and incentives; otherwise you will probably get what

you're rewarding, even if ic’s the opposite of what you really want.

With that little addition, I gladly commend this pithy and valuable work to the practitio-
ners, policymakers, businesspeople, and active citizens on whose efforts the world’s energy
efficiency, economic prosperity, and environmental future depend. Implementation is not
easy, bur it’s far easier than not doing it. Success requires hard work, persistence, a little cun-
ning, a lot of good humour, and eagerness to give the credit to those who need it (whether
or not they deserve it). But though the challenges are grear, greater still are the rewards, for
all of us and for those who come after us. With gratitude to the authors, therefore, who have
given us so freely of their wealth of experience, implementation is therefore left, in high spi-

rits and with high hopes, as an exercise for the reader.

Amory B. Lovins

Vice President, Chief Financial Officer,

Director of Research Rocky Mountain Institute, Inc.
Director, The Hypercar Center.

Principal, The Lovins Group, Inc.
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THIS BOOK WAS FIRST PUBLISHED IN FRENCH WITH THE FOLLOWING
FOREWORD WRITTEN BY MICHEL RoLANT

LET'S FACE IT

There are two common beliefs which must be thrashed again and again.

The first is thar the natural resources we need to survive (space, water, air, energy...) cannot be exhaus-

ted and are (almost) free.

The second is that a minority of che planet’s inhabitanes can continue to hoard chese resources and expect
to get away with it.

This book written by Bernard Laponche, Bernard Jamert, Michel Colombier and Sophie Actali presents
us with yer another opporrunicy to do so.

It also has the immense merit of potently countering those who pretended at Rio in 1992 and continue
to do so today that the environmental concerns of the planet’s “rich” is in conflice with the social needs
of the planet’s “poor”.

This book clearly explains how energy consumption efficiency and its positive impacts on environmen-
tal quality are one of the rare realist means to ward off the entanglements and crises of which the deve-
lopment countries are the first and foremost victims.

The authors also resolutely count themselves among the “unsurrendered”, who believe that che develo-
ping countries have a future and chat this future is not one of pursuing the spoliation of resources.

They show how, if local actors and decision-makers take charge of energy end use efficiency, rational use
of resources cannot be confused with the organisation of shortage at the detriment of those who already
suffer from ir.

This is not, for them, pure intellecrual speculacion. The present book precisely indicares paths for the

necessary cooperation; it describes the programmes and the means available, including the financial ones.
We should warmly chank che authors for this.

It is likely chat the posicive approach described here will, tomorrow, encompass the water sharing/dis-
tribution issue at local as well as planerary level.

In brief, this book is a precious “mine” filled with un-or under-exploited deposits. It is a service rende-
red to those who refuse to despair of the future (for a better world to live in and a more sustainable deve-

lopment).

Michel Rolant

President and Founder of the French
Agency for Energy Management (AFME)
from 1982 to 1987
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Introduction

Throughout human history, certain civilisations have followed the path of sustainable deve-
lopment, most often without searching to formulate such a concepr in an explicit manner.
Other civilisations were characterised by their massive destruction, usually of both human

beings and nature.

In this field, the production-oriented industrial civilisation which has developed since che
19th century, first in the so-called “Western” world, then over most of the planet, has rea-
ched never dreamed of heights: in many aspects, the twentieth century will probably remain
— if humankind ever manages to cease this folly — the most ruinous in all human history. It
will most likely take the whole of the twenty-first century to repair the damage brought on
by Progress and to atcempt to establish the foundations of a sustainable and perennial deve-
lopment, both throughout space — for the entire planet — and throughout time — for those
living today as well as the future generations. The difficulties are tremendous but the stake

i Immense.

Turning human activity towards sustainable development is a question of global policy which
implies the establishment of a democratic decision-making process, the respect of humans
and nature, the right to education, culture, creative activity, the sarisfaction of basic needs.

This issue goes far beyond simple economy and we will not discuss all of its aspects here.

In many human activities, solving the dramatic problems humankind is confronced with is
not a simple task, in spite of the rising awareness of experts and citizens who realise rhat ic
is time to use our imagination, intelligence and cooperation to establish a radically different

kind of development.

On the contrary, significant progress has been made over a little more than rwenty years in
the field of energy-related activities. The genuine revolution which took place in the Wes-

15
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tern industrialised countries under the concept of “energy efficiency™ gives reason o believe
that satisfying the energy needs of humankind, in the framework of sustainable develop-
ment, is a relatively simple matter.

Exploiting fossil resources (coal, 0il, natural gas) in a rational and economical manner; exten-
ding end use energy efficiency to all activity sectors ; developing renewable energies (bio-
mass, hydropower, solar energy, wind power and geothermal energy); joining these three
options within a global strategy should enable humankind to dispose of cthe energy resources
which permit a sustainable and perennial development during che 21st century.

The object of the present book is to present the methods, the experiences and the concepts
which malke it possible to implement energy efficiency policies in all economic and social

ACEIVItIES.

(8
2

The development of a society finds expression in its increasing capacity to meet certain
needs: quality of the natural environment, health and food; housing, clothing, comfort; edu-
cation, information, culture, democracy; transportation facilities; quality of and interest in

work, sport and leisure activities.

In varying degrees, satisfying most of these needs requires the consumption of energy, either
by direct use for certain purposes, or to permit the production of the goods and services
required to meet the needs, such as: agriculture, livestock breeding, fishing; preparation,
conservation and cooking of food; lighting, heating or cooling of dwellings, offices, com-
mercial or industrial buildings; production and processing of raw materials, energy produc-
tion; construction of buildings and infrascructure, manufacture of equipment and

appliances; transportation systems, information and communication facilicies.

The use of energy is thus vital to economic and social development and concributes to impro-

ving living conditions by increasing comfort, transportation facilicies, the quality of work, ctc.

One of the foundations of che industrial civilisation has been the large-scale and increasing
use of energy, in both production and consumption activities. In some countries the risks ro
the natural environment, human life and healch caused by the production and consumption

of energy have reached unacceprable levels.

16



INTRODUCTION

Energy production and consumption involve significant problems and constraints: hazards
for the environment (air and water pollution, waste, accidents, degradation of soils and
landscapes, desertification); the increasing costs required to access energy resources, the gra-
dual depletion of non-renewable sources; the increased need for capital and foreign
exchange to guarantee energy supply by national production or importation; the political
risks connected with the scrategic, geopolitical or military significance of a particular

source of energy.

Uncil recencly, economic constraints or in certain cases difficulties in accessing energy
resources (geographical or political constraints) were the only constraints limiting the
growth in energy production and use. The expansion of the energy sector was designed to
provide ever more energy to meet a demand che growth of which, like that of the presumed

needs of the population and their economic activities, was considered unlimited.

Per capita energy consumption is very unequal, in different countries as well as within a
single country. For “commercial” energy resources, annual per capita consumption in North
America is one hundred times greater than in the councries of Africa. Energy use in one
country can be double that of another country with comparable levels of production and
living standards. In some countries, there are shortages in energy supply while large quan-

tities of energy are wasted due to inefficient consumption.

Despite a strong slowdown in the growth of energy consumption in the Western indus-
trialised councries since the mid-1970s, if cutrent crends persise, world energy consump-
tion will have doubled before 2030. The lack of relatively easily accessible resources or
their concentration in cerrain geographical areas, the increase in the cost of energy pro-
ducts and che exploitation of more dangerous forms of energy are likely to provoke crisis
situations and ecological catastrophes and will slow or stop development for most of the

World.

Today, environmental constraints combine with economic and political constraints to make
it essential to draw up a sctrategy that will boch fulfil the needs of sustainable development
— the quality of life of all the earth’s inhabitants and future generations — and minimise the
hazards for the environmenct and the economic and social costs arising from energy produc-

tion and consumption. This is what we call an energy efficiency strategy.
Such a strategy is based, first and foremost, on a dramatic revision of the very concept of

energy need. The same service can be obtained — or more generally, the same development

achieved — using a lesser amount of energy than is currently che case, at a total cost also well

17
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below today’s levels. This is true even in the countries wich the most advanced technologies

and apparently the most efficient economies.

The industrialised nations, above all those which are most inefficient in using energy, can
reduce their energy consumption markedly. Developing countries can increase their energy
use, but at growth rates much lower than those of the rich countries in the past. For both,
energy efficiency will be an important factor improving both the economic growth rate and
the quality of the environment.

Energy efficiency is an economic development factor, for experience has shown that in nume-
rous circumstances it is cheaper to save a given quantity of energy — or to avoid using it —
than it is to produce it. This means that financial resources which would have been alloca-
ted to energy production (for example, building power stations) or energy importation
(which requires hard currency) could be devoted to other activities, allowing improvements
in living standards, comfort levels, and the quality of life: building housing, developing
public transportation, building hospitals, ecc. This qualitative improvement of the content
of growth will of course be determined by the development priorities.

Beyond this global effect of transterring financial resources to more valuable or more profi-
table activities which better fulfil the needs of the population, the direct effects of energy
efficiency on productive activity are significant: improvement in industrial produccivity and
competitiveness; development of an industry producing advanced and high-efficiency equip-

ment and appliances which will also sell well on exportation markets.

In a world increasingly concerned about unemployment, implementing energy efficiency
programmes leads to the development of new activities and helps create jobs throughout all

sectors of activity and all geographical areas.

The environmental benefits of such programmes are even clearer: the energy which creaces
the least pollution is the energy which is neither used nor produced. Each time the energy
consumption for a given need is reduced (by insulating dwellings, improving mortor effi-
ciency, etc.), the emission of pollutancs is also, automatically and proportionally, reduced.
This is a familiar and perfectly true argument used to advertise the reduced output of SO,
(sulphur dioxide) CO; (carbon dioxide) or radioactive waste when compact fluorescent bulbs
are used instead of incandescent bulbs, for the same level of lighting.

Energy efficiency measures are the cheapest way of protecting the environment since they

are themselves cost-effective (energy gains) and thus the environmental benefic they incur is

18



| INTRODUCTION

a no cost bonus (compared with the cost of pollution control measures, for example). For this

reason, environmental policies must pay particular attention to energy efficiency operations.

An energy efficiency strategy is not just a slight adjustment to an energy policy but a new
concept of economic policy which takes into account the costs of environmental degradation
and which seeks to reduce hazards and to bring about efficient national and international
economies. National energy efficiency strategies must form an inteégral part of economic stra-

tegies for a healthy environment and sustainable development.

Today the economy and the environment are global concerns. A national energy efficiency

strategy will only be fully effective if it is guided by the following principles:

e the close inter-relation of economy and environment on a regional level and at world scale
must be recognised;

e the environment and the quality of life in both developing and industrialised countries
need to be improved;

e consumers must be implicated in the policy process from the onset, for their support and

their involvement are essential for the successful implementation of these policies.

In this context, the energy and economic policies of each country and each region must be
diversified and tailored to the needs, resources and local and regional environmental condi-

tions.
International cooperation on energy efficiency must be strengthened and given powerful and

effective resources, starting with the existing activities of the regional and international

organisations, development banks, bilateral cooperation institutions, and so on.
rg ? i ¥ l‘ 2

This book presents the foundations and contents of an energy efficiency scrategy, the methods
for its elaboration, the manners in which it is implemented and the inscruments it uses.

Chapters I and II are devoted to the general aspects of drawing up and implementing an
energy efficiency strategy.

Chapter III is an in-depth presentation of the main lines of energy efficiency action pro-

gramme elaboration and preparation.

19
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Chapter IV presents the various means of action: information, training, voluntary agree-
ments, regulation, financial incentives.

Chapter V describes financing mechanisms for energy efficiency projects and their use.

20
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SUMMARY

Today, environmental constraints reinforce economic and political constraines in encouraging policy-
makers to design scraregies which simulwaneously fulfil the needs of sustainable development and mini-
mise environmental damage and the economic and social costs arising from energy production and

consumption.

Such strategies are, first and foremost, based on a profound revision of the concept of energy demand: a
service — economic production or secial need — requiring energy is obrained by a combination of prac-
tices or types of use, a specific technique or equipment, and che use of a certain quantity of an energy
product. If the use and the equipment are “energy-efficient”, energy consumption can be broughr well
below its current level, ar which waste and non-rarional uses are common.

This integrated approach brings about a fairly radical change in energy planning and energy policies:
the needs of consumers in terms of services are the starting point of such an approach, which chen inte-
grates all economic, industrial and energy policy oriencations and actions to ensure that an optimal ser-
vice is provided for users at minimum economic and environmental cost.

In this planning effort, the same degree of attention must be given to actions and instruments which
improve the efficiency of energy use as to those which concern energy supply.

Adopting an integrated strategy is even more capital for the developing countries and the countries in
transition than for the Western industrialised countries. Strong energy efficiency policies are of special
and urgent importance for countries whose economies are in transition from planned to market economy
since, as a general rule, large amounts of energy are wasted in these countries. For the developing coun-
tries, the challenge is not to reduce their overall energy consumption as the industrialised nations must
do, but to achieve their economic and social development wich a much lower energy consumption than
was characteristic of the industrialised nations in the past.
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1

Energy efficiency: an essential component
of sustainable development

Energy is necessary to development. However, the way in which we produce and consume
energy is characterised by strong financial and environmental constraints. For the Northern
countries, the question, today, is that of the quality of development. For the Southern coun-
tries, the issue is development itself which risks meeting with cthe impossibility of excen-
ding to the whole planet the energy model adopted by a minority. Preparing a sustainable
world for tomorrow implies reforming our model of development today.

1.1 ENVIRONMENTAL RISKS AND DAMAGE ARISING FROM ENERGY
PRODUCTION AND CONSUMPTION

The damage energy production and consumption causes ro the natural environment, human
life and health can be distributed into several categories. Described below, these categories
highlight the extent of the problem.

ACCIDENTS

Major technological risks are a growing concern, above all in large industrial or urban conur-

bations. There are many risks of serious accidents arising from energy production and sup-

ply and their extent has already been shown in many cases:

* explosions and fires on oil platforms, at storage or refinery sices or in hydrocarbon trans-
portation networks;

e oil spills caused by ranker accidents;

® cave-ins, landslides or explosions in coal mines;

e breaches in hydroelectric dams;

* explosions or fires in nuclear power plants, nuclear reactors, reprocessing plants or radio-
active waste storage sites.

25
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WATER POLLUTION

e power stations and refineries produce effluents which may contaminate watercourses;

® coal mines can do the same;

e the cooling of power stations produces thermal pollution which can destroy aquaric life;
e non accidental oil tanker discharges pollute regularly the oceans.

RADIOACTIVE EMISSIONS

Radioactive emissions result from the combustion of fossil fuels and above all from the dif-
ferent stages of the nuclear fuel cycle under normal operation and in case of incidents (fre-
quent): uraniurm mines, mineral processing plants, irradiated fuel reprocessing centres, inci-

dents in the operation of nuclear power plants (besides serious accidents).
RADICACTIVE WASTE

Irradiated fuels issued from the use of nuclear energy to produce electricity contain fission
products and transuranic elements, some of which remain radicactive and dangerous for hun-
dreds, if not thousands, of years. No satisfactory solution has yet been found for the des-
truction or safe long-term storage of such waste. The dismantling of major nuclear facilities,
and in particular of nuclear reprocessing plants, is likely to pose problems which have not
yet been properly identified.

AIR POLLUTION

Air quality is affected by two categories of pollutancs arising from industrial or domestic
fossil fuel combustion and the consumption of oil products such as fuel oils:

e directly emitted pollutants, such as sulphur oxides, nitrogen oxides, dust, hydrochloride
acid, volarile organic compounds and carbon monoxide;
e pollutants which are formed in the atmosphere through photochemical reaction, leading

to the creation of ozone, in parcicular.

Sulphur dioxide and nitrogen oxide emissions produce acid rain, the dire effects of which
range from the destruction of aquatic life and of forests to the decay of buildings. The release
into the atmosphere of chlorofluorocarbons (CECs) used for refrigeration and air conditio-

ning contributes to the destruction of the ozone layer.
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AGGRAVATION OF THE GREENHOUSE EFFECT

The accumulation in the atmosphere of “greenhouse gases”, gases which absorb the infrared
radiation emitted by the earth and thus warm the atmosphere, is likely to bring about cli-
mate changes within several decades. Emissions resulting from human activities markedly
increase the concentracion and persistence of greenhouse gases in the atmosphere: carbon
dioxide (COy), methane (CHy), chlorofluorocarbons (CFCs) and nitrous oxide (N>0).

DEFORESTATION AND DESERTIFICATION

The use of wood and charcoal in regions where this nacural resource is not renewed leads to
deforestation, accompanied in many cases by the destruction of the soil, and indeed deserti-
fication (in the Sahel countries of Africa, for example, but also in many mountainous
regions). This problem is particularly alarming since “fuelwood” is the only or at least the
main energy source used in much of the rural or peri-urban population of developing coun-

tries.
LAND INTRUSION AND DESTRUCTION

Land intrusion and the damaging or destruction of natural sites by hydroelectric dams,
mining operations, energy transportation nerworks (particularly high-voltage power lines),
etc., is a nuisance that the affected populations find harder and harder to accepr.

THE ISSUE OF TRANSPORTATION

This is a major issue which is not directly linked with the energy industry or energy
consumption as such, bur rather with one of the most significant types of energy use: trans-
portation. The policies adopted in the Western industrialised nations during the 20ch cen-
tury and now emulated throughout the world, which favour road transportation of passen-
gers and goods, have resulted in a large number of road accidents which cause an estimated
300 000 deaths and 15 million injuries a year world-wide. This extremely serious toll is
added to the pollution generated by road cransportation and the traffic congestion typical of
all large cities as well as to the intrusion and destruction of sites by the development of trans-
portation infrastrucrure.,
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Thus, any action which, under favourable economic and environmental conditions, can bring
about a decrease in energy consumption and therefore in the quantity of energy produced to
perform the same service should be taken in account to reduce the hazards and damage to
the environment caused by this production and/or this consumption.

1.2 BUILDING A SUSTAINABLE WORLD, TOMORROW AND TODAY

Although we can already observe or conceive of some of the effects of the energy syscem brie-
fly described above, they are but one aspect of more global economic crises which confront
the world as a whole and almost all the contemporary societies taken separately. Under these
conditions, to reflect on the place of energy within a development sustainable at long term
can seem trivial or simplistic when compared to the immediate difficulties: unemployment
and pauperisation in the North, the development crisis in the South. It is neverthelees
increasingly admitced that these difficulties are neither cemporary themselves nor linked to
temporary circumstances: on the contrary, they demonstrate that our model of development

is in the process of reaching its limits.

Such a crisis is both an opportunity and a challenge: we are confronted with the necessity to
invent a new model of sustainable development, which “meets the needs of the present
without compromising the ability of future generations to meet their own needs”. First, sus-
tainable development requires the elimination of poverty and deprivation. Second, it
requires the conservation and enhancement of the resource base which alone can ensure that
the elimination of poverty is permanent. Third, it implies a broadening of the concept of
development so that it covers not only economic growth burt also social and cultural deve-
lopment. Fourth, and most important, it requires the unification of economics and ecology
in decision-making at all levels. (Qur Consmon Future, World Commission for Environment
and Development, 1987.)

The coupling of the environment and economic and social development is thus one of the
essential components of sustainable development. However, it is not certain that energy
constraints (availability of resources, risks, environmental problems, economic problems,
etc.) will be the most intense or the most imminent (or at least considered as such) among
the various constraints which humankind may face during the 21st century. It is even highly
probable that questions linked to demography, development, inequalities, peace, health,
land and water resources, etc. will be considered by future generations as far much stronger
constraints than those of the energy system. Among these major constraints, only a few have
a direct link with energy.
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It would thus be simplistic to consider the constraints and risks linked to the evolution of
energy systems as purely endogenous, in spite of the fact that energy syscem development
can generate very specific constraints (nuclear waste, fossil resource depletion, the green-
house effect, etc.).

Therefore, two pitfalls musc be avoided: the first consists in considering the long term exclu-
sively from the viewpoint of energy and thus risking omitting the major parametres of socie-
tal evolution and the living conditions around the planet; the second is to consider that the
constraints of the energy system are entirely external to these parametres.

A second difficulty is related to the recent appearance of the concept of global problems or
global risk at the heart of which energy is often found. Within this notion of globality, a spa-
tial aspect surfaces (the problem is global if it addresses all human societies) as well as a tem-
poral one since it covers the concerns of humankind for future generations. It is in this sense
that a number of long-term problems linked to the energy systems (fossil resource depletion,
global warming, nuclear waste storage) appear today as prototypes of global problems.

To sketch new paths of development, hierarchise the stakes and the elements of solution, and
to orient research and action, prospective analysis is a highly beneficial tool: contrary to fore-
casting, which is based on examining the immediate past to predict the future at short term,
prospective analysis is based on the elaboration of scenarii which attempt to portray cohe-
rent images of society at relatively distant horizons. This practice is widely developed in the
energy sector where the weight of investments and the importance of anticipation (building
plants, exploiting resources) forbid short term navigation. For the last few years, environ-
mental concerns, and in particular those related to the climate change issue, have reinforced
the need of an elaborated reflection on the long-term.

The analysis of the most recent prospective energy scenarii, and notably those of IIASA
(International Institute for Applied System Analysis) for the World Energy Conference,
which gathers most of the large energy sector enterprises, is extremely enlightening. The
various scenarii presented can be schemarically gathered in two large categories:

® The first group of scenarii explores various energy development pachs which differ on the
relative importance of energy vectors in the energy balance: a strong development of natu-
ral gas, nuclear energy or renewable energies, etc. No particular effort is made in terms of
the efficiency of energy consumprtion. All these scenarii lead to genuine constraints both for
oil resources (which by 2020 would be concentrated in the Middle East, thus increasing the
risk of tensions) and for nuclear waste generation (the amount of waste to be stored would
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be mulciplied by a factor between 8 and 18 when compared to 1990) or greenhouse gas emis-
sions, which would reach, by the middle of the next century, 200 to 250% of their 1990
level. According to the profiles established by the experts of che International Climate
Change Convention, this means that the concentration of CO; would increase up ro 500 to
700 ppmv in 2100 (compared to 360 ppmv currently) and would continue to augment after
2100.

* A second group of scenarii has the common characteristic of favouring deliberate public
policies to improve energy efficiency, which would permit che reduction of the consumption
of the industrialised countries and curb the increase in the industrialising countries (China,
South East Asia, etc.). Several supply-side combinations are then explored (developing coal,
gas, nuclear energy or renewable energies, etc. more or less). Globally, this second group of
scenarii envisages both an alleviation of the constraints on natural resources with a modera-
tion of the generation of nuclear waste and a stabilisation, or even a reduction, of greenhouse
gas emissions. The concentration of CO; in the atmosphere would thus stabilise at a level
around 400 ppmv before 2100. These are also scenarii which offer the best equilibrium of
wealth between the developing and the OECD (Organisation for Economic Cooperation and

Development) countries.

Despite the progress made on energy supply and in the gradual development of new energy
sources (renewable energies), the energy needs of the planet will continue, for a long time
still, to be essentially satisfied by fossil fuels. Covering the needs linked to the development
of humankind (agricultural and industrial production, domestic comfort, services, commu-
nication) while diminishing energy consumption will simultaneously permit the reduction
of tensions on fossil resources (prices, crises and conflicts) and augment the impact of new

resource development.

Building a sustainable world for the future generations implies, of course, knowing how to
satisfy the needs of the present generations. Energy efficiency action programmes should take
into account the economic conditions and could be limited in the initial stage ro actions and
investments which are less expensive than producing an equivalent amount of energy to that
saved. On the basis of this principle, a large number of actions can be highlighted, which
both prepare the future and appear judicious at short-term.

Likewise, energy supply strategies must exclude options which are associated with unaccep-
table risks for the environment, all the more so since implementing these options sometimes
involves irreversible action, since they call for substantial and costly technological develop-

ments and investments which result in high levels of inertia.
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2

The basis of an economic and energy strategy
for sustainable development: integrated
optimisation of the final service to the consumer

Fuel and electricity are secondary goods in the economy and their consumption is derived
from a more fundamental demand for energy services, i.e. services which consume energy.
This simple fact is now widely acknowledged. We are, however, only beginning to apprehend
its profound implications with respect to the way we regard energy security, energy trade
opportunities, energy technologies and the environmental impacts of the energy system.

From this perspective, the measures which emerge as the key to energy and environmental
security at both short and long term are those which improve the efficiency of fuel and elec-
tricity use and which thus avoid the production of energy. Compared to the traditional com-

modity-oriented approach to energy, the energy service approach provides che basis for a much
larger range of technological opportunities to reduce the environmental impact of energy.

2.1 ENERGY SEEN FROM THE DEMAND SIDE
The quantities of energy required to meet a given need (development needs detailed in the
introduction) vary widely according to the method chosen: the energy product consumed,
the equipment or apparatus used, and the way in which it is used.
To take a few examples:

CooKING

Fully differenc energy expenditures are involved in the act of cooking depending on the
method used: whether a solar cooker, wood in an open fire, charcoal in an enhanced fire,
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bottled or network gas, ot electricity in a stove or microwave (all meeting the same need).
These various methods also involve different financial expenses and have very different envi-
ronmental effects, right along the chain of operations from the primary energy resource to
end use.

SPACE HEATING AND AIR CONDITIONING

A well-designed (orientation, solar heating, openings) and well-insulated residential, com-
mercial or office building uses much less energy for heating, cooling and ventilation pur-
poses than an average building. In many cases — particularly in cemperace climates — it is
possible to avoid any external energy input for air conditioning and to considerably reduce
the energy requiremencs for heating whilst at the same time maintaining an agreeable indoor
environment. In buildings, insulation which boosts energy efficiency also reduces noise pollu-

tion.
LIGHTING AND DOMESTIC ELECTRICAL APPLIANCES

In the Buropean Union as a whole, refrigerators, freezers, washing machines, dryers and dish-
washers together account for 9% of the total electricity consumption (all sectors). Introdu-
cing the best appliances now available on the market would bring about a total reduction of
almost 40% of this electricity, i.e. the equivalent of the electricity consumprtion of Portugal
and Denmark together. There are also significant savings to be made in lighting: a compact
fluorescent bulb uses five times less electricity than an incandescent bulb for the same lumi-
nosity.

Likewise, the increasing use of computers, and more generally, of information technologies,
has led to a boom in electricity consumption in the service sector: currently, the annual elec-
tricity consumption for these end uses increase entails building two 1000 MW (one mega-
watt = one million watts) power plants each year in the European Union. It is estimated that
new technologies and standby modes could bring about electricity savings of more than
50%.

INDUSTRIAL PROCESSES AND PRODUCTS

In industrial production, three factors combine to reduce the energy required to meet a given

need:

e technical progress makes it possible in almost all areas to manufacture the same product
using less of or a different material: a well-known example is the high-resistance steel gir-
ders used to repair the Eiffel Tower which weigh only one third as much as the girders
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they replace. The same is true of cars, lorries, trains, machinery, etc.;

e improvements or changes in industrial processes currently make energy efficiency gains of
between 30 and 50 percent possible for an identical level of production;

e the trend to higher value-added output within specific industries leads to a decrease of

energy use per unit of value added.
TRANSPORTATION

The case of transportation provides the most obvious example of different levels of energy

efficiency:

* The nature of the requirement

A very substantial proportion of energy consumption for passenger transportation is devo-
ted to travel between home and the workplace (also a major expenditure of time: three hours
of commuting per day is not uncommon in the so-called “developed countries”). A first focus
of concern, related to land use and urban planning, is thus to reduce commuring distances
in order to reduce the time wasted and the energy consumed and to improve the quality of
life and protect the environment.

The “just in time” distribution adopted in industrialised countries for goods transportation

1s also responsible for the major increase in traffic.

= The mode of transportation used

When it is considered necessary to transport people or goods, how is it to be done?

Urban public transport systems, especially trams and subways, use much less energy, pol-
lute much less and result in far fewer accidents than private cars. Trains have the same
advantage over lorries for freight transportation. In some countries it is pleasant — and
popular — to use a bicycle in towns, particularly where protected cycle paths exist. (In many
others, bicycling is, on the contrary, dangerous due to the lack of protected pachs.) Most
drivers could walk and refrain from using the car for very short trips (less than 1 km, for

example).

* The characteristics of the vehicle and the style of driving
When a car is used — often because there is no other alternative — its fuel consumption and
pollution levels will vary widely from one model to another, depending on the size, weight
and power of the vehicle, the performance of the engine and its state of maintenance, and —

last but not least — the quality of the driver.
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2.2 THE REAL DEMAND: A SERVICE REQUIRING ENERGY

Conventional energy-sector activities (production, transportation, distribution of energy
products) are all directed to providing the consumer with a quantity of fuel or electricity
under optimal economic conditions. However, the real objective is not to provide energy
products as such but to provide the means to obtain certain services. The search for an opti-
mal solution should not focus exclusively on providing energy buc on a combination of

energy supply, energy-consuming equipment and methods of using such equipment.

We shall call “services requiring energy” all the economic activities (production, processing,
transportation, trade, etc.) or social activities (cooking, heating and air conditioning, cravel,

leisure, erc.) which require some use of energy.

The performance of a “service requiring energy” (8) in order to meet a given need is the com-

bination of three elements:

o the first term, “type of use” (1), describes the way we can or do provide this service ; for
example, the mode of transporeation chosen, the type of industrial production, the kind
of dwelling (an aparement block or a house, for example).

e the second term, “apparatus” (A), describes the equipment or appliance used (heater,
house, car, refrigerator, boiler, light bulb, etc.).

e the third term, “energy” (E), is the quantity of the energy product used in order to obtain

this service.

E is the end product of the energy production and supply system: it is the end use energy
for the performance of a given service. U and A describe the conditions under which this
energy is used.

S=U<+ALE

A service — economic production or social need — requiring energy is provided through the
combination (symbolised by the sign ¢, without any mathematical pretension) of methods
or types of use (U), a specific technique or apparatus (A) and a certain quantity of an energy
product (E).

The quantity of energy used varies widely according to the type of use and the apparatus

used. If the use and the apparatus are “energy-efficient”, energy use can be brought well

below its current level, which is often characterised by wastefulness and non-rational uses.

34



|
2. OPTIMISATION OF THE FINAL SERVICE TO THE CONSUMER | CHAPTER |

An energy efficiency strategy should deal both with energy supply and demand. It is thus a
set of economic, industrial and energy policy orientations and actions designed to provide
consumers with an optimal service at a cost as low as possible, without harming existing

£COSYStems.

The energy end use strategy presented in this book concentrates on the demand side, that
15, terms U and A, in order to optimise S. We will not discuss the efficiency of the energy
production ot transportation system, nor evaluate the type of energy that best suits particu-
lar uses, although these are undoubtedly important issues.

2.3 DEMAND ORIENTED ENERGY PATHWAYS AND THE COST OF PROVIDING
A SERVICE

In conventional terms, an “energy pathway” is the path extending from the primary energy

source (coal, oil, etc.) to the energy end use.

We argue that to find the optimal energy pathway, from an economic and environmental
point of view, the same journey must be analysed in reverse, i.e. starcing from needs and uses
and working backwards. This “bottom-up” view of the process of energy use, illustrated in
Table 1, can then be used as the foundation of an energy efficiency serategy. An energy effi-
ciency strategy thus consists in determining this optimal pathway and implementing the

measures, actions and programmes needed to bring it about.

The economic comparison between the various options (U 4 A % E combinations to provide
the service §) will be made by calculating the “cost of providing the service, discounted over
the period of use”, which takes into account the cost of use (maintenance and operation), the
cost of the equipment (investment) and the cost of the energy product, calculated from the
beginning to the end of the “energy parhway” which permits going from the service provi-
ded to the primary energy soutce, as presented in Table 1. (The method of calculation of dis-
counted costs is presented in Chapter II1.3.2: Economic evaluation of energy efficiency pro-
jects.)

Thus, costs linked with providing an energy product (final energy) to the consumer, whe-
ther related to supply-side actions — production and distribution of the energy product — or
to demand-side actions — from final energy to useful energy to the service provided — are

taken into account in the same manner and with the same rationale.
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The notion of cost of providing a service and the method of economic calculation it implies
are extremely useful to present in a logical manner the various choices available and to rank

the various supply-oriented and demand-oriented actions according to their economic cosc.

This approach naturally leads to developing new economic instruments for energy policy ela-
boration, in particular “least cost planning”, otherwise called “integrated resource planning”.
Least cost planning, which is presented in Chapter II1.3.3, takes into account the diversity
of actors implied in the implementation of programmes, permits to elaborate scenarii and
programmes which are based on the final energy-consuming service and points to an opti-
mal balance between the costs of energy saving measures and those of increasing energy pro-

duction.
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TABLE 1: FROM THE SERVICE REQUIRED TO THE ENERGY RESOURCE USED
THE STAGES OF AN ENERGY PATHWAY

1. SOCIO-ECONOMIC NEEDS

Comfortable Food
housing Clothing
and workplace Social and

culrural activities

Production of
goods
and services

Communications
Easy and safe
transportation

2. SERVICE REQUIRING ENERGY

Space Heating Lighting

Hot water Domestic appliances
Office and audio-

visual equipment

Cooking

3. FORM OF USEFUL ENERGY

Transportation Agriculrure

of passengers Manufacturing
and goods Mining
Telecommunications

4. ENERGY END USE
EQUIPMENT AND APPLIANCES

Heat - Fixed or mobile mortive force
Light - Electronic
Electromagnetic - Chemical energy

5. END USE ENERGY
DELIVERED
TO CONSUMER

Boilers - Motors - Furnaces - Bulbs
Electric appliances - Cookers - Ovens
Vehicles - Trains - Airplanes
Computers

6. PRIMARY ENERGY
TRANSFORMATION AND
ENERGY TRANSPORTATION

Solid fuels - Liquid fuels
Gas - Electricity
Districe heat

Ol refineries - Power stations
Boilers - Tankers - Pipelines
Grids - Barges - Trains & Lorries

7. PRIMARY ENERGY

Fossil fuels:
coal and lignice
oil, natural gas

Renewable energies:
hydropower, wind power,

Nuclear energy:
uranium

solar energy, biomass,

geothermy, waste™

* Alrhough cerrain rypes of waste can be exploited to produce energy, it is preferable, from an environmental poine

of view, to limit the generation of waste and favour recycling.
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Integrated planning and energy policy

3.1 INTEGRATED ENERGY PLANNING

The objective of integrated energy planning is to execute the conceptual scheme presented in
Table 2 and seek the oprimal balance between energy efficiency action programmes and sup-
ply action programmes, by comparing their impacts on the economy and the environment.

These impacts in turn influence trends in the development pattern and ics sustainability.

Table 2 presents the energy programming tasks needed to:
e define and programme demand-side actions;
e determine the level of energy needs to be mer by the production and distribution system;

e compare options for energy demand-side action and energy supply-side action.
gy Y

Table 2 presents, in graphical form, the key elements of integrated energy planning, the
links between each element and the relations between the final results and the initial
assumprions. Understanding the methodology presented by this diagram is of great impor-
tance for the experts in charge of setting-up the various options for energy policy and the

decision-makers who have to choose between those options.

The starting point of integrated energy planning (Box 1) is the country’s economic, social
and environmental prospects for the future. These prospects depend on the country’s current
situation and its — forecast or hoped for — future development. This is the stage in which the
political authorities have to provide the experts with development perspecrives or options.
It is also the stage where the requiremencs for sustainable development must be established.

To be valid, these requirements must be democratically debated.

If several development options emerge, each one will be called a “development scenario” for
which the basic data are: the evolution of economic activity, urban and rural development
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TABLE 2: INTEGRATED ENERGY PLANNING

1. SUSTAINABLE SOCIAL, ECONOMIC,
ENVIRONMENTAL DEVELOPMENT

Y

2. DEMAND FOR SERVICES AND GOODS
REQUIRING THE USE OF ENERGY: “S”

A

3. ACTION PROGRAMMES FOR

— type of use: “U”

Y

—equipment and appliances: “A”

‘ ENERGY EFFICIENCY ON:

4. FINAL ENERGY DEMAND: “E”
(type and quantity of

energy products)

5. ACTION PROGRAMMES FOR
ENERGY SUPPLY:
— Production
— Importation
— Transformation
— Transportation and discribution

Y y

6. SUPPLY SIDE IMPACTS ON: 7. DEMAND SIDE [MPACTS ON:

Y y

8. THE ECONOMY, THE ENVIRONMENT,
THE QUALITY OF LIFE
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patterns, industrial, transportation and service development, environmental improvement or
safeguarding, etc. Each development scenario induces demands for services and goods requi-
ring the use of energy: industrial production, commercial and service activities, domestic

life, transportation, etc.

Box 2 represents the term “S” of the previous chapter. Each of these acrivities is characterised
by a type of use (mode of transportation for example), an equipment or appliance (a certain
type of vehicle, boiler, refrigerator, etc.) and requires one or more energy product(s) depending
on whether specific uses (electricity for lighting and domestic appliances or petrol for cars) or
substitutable uses (various fuels for space heating or industrial production) are involved.

Energy efficiency end use programmes (Box 3) act on the types of use (term “U”) and the
energy consuming devices which are used (term “A”). Differenc energy end use consump-
tion levels will be obrained depending on the scale of these programmes and the resources
allocated to them. Hence, for a given “development scenario”, various “energy efficiency sce-
narii” can be described which will provide different values of final energy demand (term

“E”), both in terms of type and quantity of energy products used (Box 4).

On the basis of this final energy demand, several energy supply systems can be drawn up (or
adapted), including energy production and/or importation, energy transformation, trans-
portation and distribution (Box 5). For the same level of final energy demand, various
“energy supply scenarii” must be studied to find the best energy balance in terms of costs,
environmental impacts, jobs and political issues. For electricity production alone, for

example, several scenarii can be envisaged and compared.

The supply system requires capital and operating expenditure, in local or hard currency, and
thus has an economic impact (investment capacity take-off, borrowing, foreign trade
balance). It has also environmental repercussions which we referred to earlier. At the natio-
nal level, the economic and the environmental impacts are, with identical structures, gene-
rally proportional to the levels required by national energy use; however, they vary if there
are substantial imports or exports.

The energy consumption system, both at the level of final use and at the level of energy effi-
ciency actions, also has an economic impact through consumer expenditure (operating

expenses or purchase of equipment and appliances) and also an impact on the environment.

Energy end use efficiency action programmes act on the consumption system (types of use
and appliances) to reduce energy use, and thus can reduce the negative impact of this use,
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either directly (excessive consumer expenditure, damage to the environment), or indirectly,
by way of the production system. They also have an impact on the economy (investment,
possible importation of appliances) and an impact on the environment. The negative impact
on the environment is generally very minor. This is why energy efficiency has an important
advantage over energy production in terms of environmental protection.

Supply side impacts and demand side impacts on the economy, the environment, the qua-
lity of life are presenced in Boxes 6, 7 and 8.

If the objective of the energy strategy is to provide a service (comfort, production, etc.) at
the lowest economic and environmental cost, actions focusing on the consumprion system
should have exactly the same importance in strategic and policy terms (reduction of energy
dependence and of risks of conflict), in economic terms (capital savings, competitiveness), in
ecological terms (reduction of accidents and pollution) and in social terms (employment,
quality of life and work), as actions focusing on the production system. It is thus legitimate
for end use-orienced actions to be given actention and resources comparable to those for pro-
duction-oriented actions in cerms of scructural, financial, human, cechnical and scientific
resources. This sounds obvious burt, in fact, few governments have yet devored the same
attention to end use energy efficiency actions as to their energy supply policies.

An optimisation of criteria coming from such different fields as energy, the global cconomy,
the environment, is obviously an extremely difficult task. It has to take into consideration
both quantitative dara and qualitative options, and leads, ac the end of the process, to poli-

tical choices and decisions.

Mathematical and computerised models have been built to deal with the energy system (cou-
pling energy demand and supply, optimising investments), but as regards the linkage bet-
ween energy and economy, although models do exist, the problem is complex and the issue
remains controversial. The impact of environmental problems on the economy, in particular
the issue of “internalising external costs” is currently being researched, With regard to che
impacts of the enetgy system on employment and jobs, the assessment method can, so far,
only rely on sectoral analyses (the impact of a particular energy efficiency programme on job

creation for example).

The idea that a large “global model” could solve the problem of such an optimisation must
be rejected: on the contrary, it is the articulation of various tools in a continuous and itera-
tive process that will allow progress in this field. The important point, in this process lea-
ding to decision making, is to organise the dialogue between the experts of various disci-

plines as well as the dialogue becween the experts and che political decision makers.
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3.2 ORGANISING AN OPEN DEBATE

In the end, the choices are political in nature: it is essential to be able to organise a demo-
cratic debate on all the options and approaches which will strongly shape the future.

Large energy policy decisions are most often debated within a tight circle of experts from
administration and large energy sector enterprises. Even when the decisions are finally taken
or endorsed by legitimate political auchorities, che lack of a democratic debate is increasin-
gly criticised, given that the positive impacts as well as the negative ones generated by these

policies concern all of the citizens and the economic agents.

The integrated energy planning approach, because it is based on economic and social develop-
ment scenarii for a region or a country, reinforces the necessity of an open political debate. Such
an approach also brings the debate closer to and makes it more interesting for the “uninitiated”
because the energy deliberation addresses themes and concerns which are close to daily expe-
rience: choosing modes of urban transport, urban development and social housing policies, crea-

ting new prospects in farming while managing natural and cultivared land sites becter.

This approach essentially permits a discussion and the expression of all che actors concerned
(citizens, associations, enterprises and representatives of the economic sphere, administra-
tions and local elected officials, etc.) on the paths which should be favoured. They also per-
mit the apprehension of the actors’ strategies, detecting how and how much they will

respond to future actions and thus better preparing their design and implementation.

The integrated energy planning “model” presented above should thus not be considered as
an inscrument of optimisation appropriated by a few energy experts but as a guide for action
which supports debate and cransparency in the decision-making process. Given che techni-
cal complexity of the issues addressed, it is equally importanc chat the expertise does not
remain in the hands of the large operators (electricity, oil companies, etc.) alone . The public
authorities, the representatives of the economic sphere as well as the civil society must dis-

pose of independent expertise.

3.3 AN INTERACTIVE, ITERATIVE AND CONTINUOUS APPROACH

The proposed approach is not limited to going through the steps indicated in Table 2 once
and for all, nor even at periodical intervals. It should be interactive, iterative and continuous.
Interactive, because the results of one phase or another induce modifications in the others
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and because, on most of the pathways between one phase and che next, the inverse pathway
must be taken into consideration (for example, the influence of the action programme on

forecasts and of the evaluation on the action programme).

Iterative, because the process begins anew after the last phase: evaluation provides new
knowledge on the determinants of demand, new elements in consumption patterns (for
example, the necessary idencification of a new subsector), and thus modifications in fore-

casting demand and energy saving potentials, with the launching of new programmes, etc.

Continuous, because the “steering” and animation acrivities generated by the action planning
are permanent. It is not a one-time job revised periodically (every five years, for example). Tt
is a continuous activity which permits che adjustment of forecasts, evaluate achievements,
plan new actions, refine the relationships with the partners, etc. Moreover, the evaluation per-
mits a better understanding of the expectations of the consumers and the roles of the actors.

It thus permits a more precise and targeted formulacion of the action programme.

3.4 REGIONAL PLANNING

Energy efficiency is by nature a decentralised activity since it concerns a multitude of actors:
industrial operators, transportation enterprises, local authorities, public and private services,
households. The region is a geographical, administracive and political entity which is at an

appropriate level to develop energy end use efficiency programmes.

Global energy supply policies are generally elaborated at the national level. However, depen-
ding on the administrative and political structure of the country, the administrative regions
can have a considerable degree of autonomy in their energy choices.

In most regions, it is quite pertinent to elaborate a regional energy management plan, whe-
ther for energy efficiency or renewable and local energy development. This programme will
be developed with the four following stages:

e consumption analysis and determinants of demand;

o exploration of future energy demand;

e action plan;

e follow up and evaluation.

In the case of a region, the various stages of the process we have described will not have the
same importance as for the country. The stages “action plan” and “follow up and evaluation™
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are essential; on the contrary, it is not necessary (and often illusory) to attempt to analyse
consumption and explore future energy demand in great detail: the aim, in chis case, is not
to establish a precise energy forecast (in order to discern the requirements) addressed to the
energy supply system), but to highlight the most interesting potentials of rational energy use.

The essential point is that, in each region, there must be an organism capable of taking this

responsibility in charge in order to organise and to implement the planning, launching, gui-

dance, follow up and evaluation of the action.
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4

The vital significance of energy
efficiency for the countries in transition
and the developing countries

4.1 THE COUNTRIES IN TRANSITION: THE EXAMPLE OF CENTRAL EUROPE

To make a very general comparison of the energy situation of different countries in relation
to their economic situation, two indicacors are used: energy consumption (primary or final)
per capita, and energy intensity, i.e. the ratio of energy consumption (primary or final) to the
gross domestic product (GDP). Energy intensity levels depend essentially on two factors: the
structure of economic activity, and the level of energy efficiency for different energy uses.

We use as indicator of the economic level the GDP which is the sum of the positive or nega-
tive monetary exchanges of a country. Despite the problems which emerge in using this indi-
cator — notably the fact thac the level of the GDP is less important than its composition —
it 1s the only economic indicator which is more or less universal. Alchough the purchasing
power parity GDP figures we use approach reality much more closely than the GDP calcu-
lated wich exchange rates, these aggregates should be used with caution, especially when
comparing such different economic systems and situations as those of Central and Western
Europe. The general findings given here must obviously be supplemented by sectoral ana-
lyses.

We have chosen the Central European countries as a typical example of the countries “in
rransition”. The situation in the countries of the CIS (Commonwealch of Independent States)

and in the Baltic countries 1s very similar
In Table 3 we draw a comparison for the year 1990 between the five countries of Central

FEurope — Bulgaria, Hungary, Poland, Romania and the Czech and Slovak Republics (which
made up a single country) — and compare them with the average for a fictive country, EUR,
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(the figures are obtained by dividing those for the European Union by rwelve — number of
member counctries in 1992). It must be noted that the European Union itself is not homo-
geneous in terms of energy consumption indicators: consumption per capita and energy

intensities are substantially different berween the twelve Member Srates.

It is true chat the economic situation and the energy consumption level and pattern have
deeply changed from 1990 to 1997 in Cencral European countries. In some countries, energy
consumption decreased considerably, due to a drop in industrial production (in particular in
energy intensive industries). However, in general, energy efficiency has not improved, or
only slightly, in the various sectors; in some of them, in particular in industry, it has dete-

riorated.

The 1990 energy consumption figures provide a good image of the energy situation of che
Central European countries at the end of the period of centrally planned economy and before
the deep economic crisis they have been facing since the early 1990, These figures permit
the understanding of the scructural legacy in the energy consumption patterns better than
more recent ones, which are, in several cases, those of deeply depressed economies.

In terms of surface area and population, the five countries of Cencral Europe are roughly
similar to the EUR average. In 1990, per capita Gross Domestic Products were between
20% (Romania) and 53% (ex-Czechoslovakia) of the EUR average. Primary energy
consumption per capita in the countries of Central Europe was between 70% and 130% of
the EUR average.

Given the respective Gross Domestic Products, the primary energy intensities that result are
clearly much higher for the countries of Cencral Europe, with the exception of Hungary. In
1990, the primary energy intensities of Bulgaria and Romania were more than triple che
EUR average; for Hungary, Poland and former Czechoslovakia the factor varied berween 2
and 2.4. Comparing final energy consumption gives similar results: very high energy inten-

sities for Central Europe, between 2 and over 3 times the EUR average.

It is also instructive to compare “electricity intensities”, the ratio of final electricity con-
sumption to gross domestic product, expressed in kWh per US $. These are also markedly
higher for Central Europe: compared to the EUR average, the ratio varies from 3.3 for Bul-

garia to 1.6 for Hungary.

This general information is completed by a breakdown of final energy consumption by sec-
tor of activity for 1990, given in Table 4.
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TABLE 3: ENERGY INTENSITIES OF CENTRAL EUROPEAN COUNTRIES

(1990)

BUL HUN POL ROM CZE EUR

90 90 90 90 90 920
Aera (1.000 km2) 111 D3 313 238 128 197
Population (million) 9.0 104 38.1 22.6 15.6 28.6
GDP (8§ billion) 37 67 194 80 132 454
Per capital GDP (8 1.000) 4.1 6.5 S 3.5 8.5 15.9
PRIMARY ENERGY
Total cons. (Mtoe*) 28 31 99 64 72 103
Per capita cons. (toe) 3.1 3.0 2.6 2.8 4.6 3:6
Intensity (toe/s 1.000) 0.75 0.46 0.51 0.80 0.54 0.25
FINAL ENERGY
Tortal cons. (Mtoe) 18 22 64 42 50 71
Per capita cons. (toe) 2.0 21 1.7 1.9 3.2 2.5
Intensity (toe/$ 1.000) 0.49 0.33 0.33 0.52 0.37 0.16
ELECTRICITY
Toral final cons. (TWh##) 35 31 96 54 73 133
Per capita cons. (1.000 kWh)3.9 3.0 25 2.4 4.7 4.7
Incensicy (kWh/$) 0.96 0.46 0.50 0.68 0.55 0.29

Source: ENERDATA

The energy data and GDP figures are taken from che ENERDATA daca base (Grenoble, France, Fax @ 33.4.76.51.61.45). GDP is

expressed in 1S § ar 1990 values. "Purchasing power parity” GDP figures are used, ealeulated by CEPII (Centre d'Erudes Prospec
tives et d'Informations Intérnationales, Paris, France).

Reference = " Energy indicators for the countries of Europe and the CIS " (see bibliography ).

* toe = meeric ton of oil equivalent; Mtoe = million metric tons of oil equivalent
## Wh = kilowatthour; TWh = terawact.hour = one million k\h
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TaABLE 4: FINAL ENERGY USE BY SECTOR OF THE CENTRAL
EUROPEAN COUNTRIES — % — (1990)

BUL HUN POL ROM CZE EUR
Induscry® 62 42 48 39 59 37
Transporration 15 15 12 10 7 28

Other 23 43 40 31 34 39

*including non energy uses

Source: ENERDATA

The sectoral discribution of energy consumption clearly shows the very marked difference
berween the countries of Central Europe — where, again wich the exception of Hungary,
heavy industry predominates — and the EUR average, where the three major sectors have
approximately equivalent consumprtions. The noticeably low encrgy consumption in the
transportation sector is somewhat misleading because a part of goods transportation in Com-
munist Eascern Europe was traditionally ranked as industry in energy accounting. However,

the level of personal car use in Central Burope is much lower than in the Western countries.

The dominant position of industry in energy use is due to the strong expansion of highly
energy-intensive basic industries, accompanied by an extensive exploitation of natural
resources (parcicularly coal and lignite). Furchermore, this sector has a poor energy efficiency
performance because of the age of the facilities and processes, an almost toral lack of high-
quality maintenance and, more recently, the fact thac many plants have been operating below

their nominal capacity, which results in further energy waste.

Energy costs as a percentage of total manufacturing costs vary greatly from one branch of
industry to another, and from one country to another. In countries in economic transition,
half the industrial consumption of commetcial energy is accounted for by industries for
which energy represents ac least 15% of proeduction costs, and sometimes much more, as in
the steel, cement, fertiliser and paper industries. Energy costs are a key factor in determi-
ning the competiciveness of these industries. Yet, there have been few investments so far in
measures to limit specific forms of energy consumption.

Asaresult, in certain countries, governments carry out policies which maintain energy prices

below the real cost of production or importation, in order to protect their industrial base.
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Such subsidies inevitably distort the choice between different energy sources and have a
negative impact on the balance of payments and the state budget. If such policies continue
tor any length of time, they will necessarily entail serious consequences in terms of both the

environment and balanced public finances.

Any energy savings, or the substitution of cheaper forms of energy, can therefore represent

a major advance, both for the industries concerned and for the national economy as a whole.

As the service sector in the Central European countries is barely developed, consumption fal-
ling under the category: “Other” mainly involves the domestic sector, in particular districe
heating. The lateer is generally in poor condition, from the heat production plant to the end
use equipment: there are no regulating systems (even the most rudimentary taps are often
lacking) and there is very little insulation in housing. In Bulgaria, the sicuation is exacer-
bated by the high degree of reliance on electric heating, which resulcs in shortages at peak
times 1n winter. Several countries find themselves in the apparently paradoxical situation
(much to the irritation of their citizens) of having an abnormally high total energy consump-
tion and yer experiencing power cuts and heating system shutdowns. The difficulty of asses-
sing this situation is increased by the lack of energy use metering in the domestic sector in

many Eastern European countries.

Subsrtancial energy efficiency gains can be made in two major sectors: industry and housing,.
Since 1990, energy consumption in industry has sharply declined, not as the result of signi-
ficant energy efficiency improvements, but rather of production cuts, particularly in heavy
industry. It is clear that the first reductions in energy intensity will come mainly from indus-
trial restructuring. However, these gains must not be used as a pretence for not launching
energy efficiency programmes; the perpetuation of an inefficient energy use syscem will hin-

der economic recovery and prevent viable restructuring.

The issue of transportation is particularly interesting. In this sector, the "Western model” is
a bad example, both in terms of the environment and the economy. In the West, the trans-
portation sector is responsible for some 30 per cent of final energy use. Private cars are pre-
dominant in che transportation of people and lorries for the transportation of goods. This
situation has had calamitous consequences: a high level of air pollution, especially in urban
areas; an unacceptable number of accidents (in France, 10 000 deaths and 300 000 injuries
each year); never-ending traffic jams which waste time, money and energy; increased use of
oil products; soaring infrastructure costs, and so on. On this account, the Western model is
a total failure, very difficult to rectify, and now one of the major problems in terms of energy,

the environment and general quality of life for Western countries.
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The councries of Central Europe have not experienced the same type of development and, on
the whole, have well-developed and well-used urban public transport and rail systems pro-
viding fairly good public service. They can take action to avoid a headlong rush to a greater
use of private cars and lorries. One of the first focuses of their “redevelopment” efforts should
be, with the aid of international cooperation, to modernise and expand their public trans-
port systems in urban areas and their train networks for the long-distance transportation of
passengers and goods (and also their waterways, particularly the Danubian river system).

If the countries of Central Europe are to improve their economic and social situation, a sus-
tained energy efficiency policy is essential in all sectors of activity. Without energy efficiency
improvements, the energy system will impose an ever more unbearable burden on the eco-
nomy and the environment of these countries and will absorb growing quantities of capital

and foreign exchange, inhibiting the development of other sectors.

Energy efficiency is obviously the first energy “resource” which can be exploited. The poten-
tial is such that it leads to a approximate, but probably accurate, hypothesis: in less than
twenty years, the countries of Central Europe can reach the same levels of energy producti-
vity as the countries of Western Europe. If they do not, their economic and social develop-

ment will be seriously hampered.

The findings of the European Bank for Reconstruction and Development (EBRD) report on
“Energy in the Danubian countries” (see bibliography) are highly interesting in this domain.
They show that consumption can fall very sharply, and be coupled with a marked growth in
GDP, the composition of which must obviously undergo great changes. This is nort a fore-
cast, but sets out a reasonable objective which can be achieved if an integrated energy effi-
ciency policy is implemented with sufficient political determination and the appropriate

technical, economic and human resources.

Inscitutional and capacity building are prerequisites for promoting and implementing
energy cfficiency policies in the Central and Eastern European countries. Several countries
have already set up agencies or centres devoted to this task. ARCE (The Romanian Agency
for Energy Conservation) and the State Commictee for Energy Efficiency in Ukraine, pre-

sented in Box 1, are two examples of such organisations.

The conntries of the Commonwealth of Independent States have been studied in “La consommation d'énerge dans les pays de
la CEl — Une inage de {'avenir”, B. Laponche, in La Revie de I'Energic. n® 478, juin 1996,
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Box 1
ARCE N Romania

The Romanian Agency for Energy Conservation (ARCE) was established in 1990, It is a public orga-
nism which has the status of General Direction in the Miniscry of Industries. The Director General of
the Agency has under his responsibilicy three Departmencs ac the headquarters in Bucharest and sixteen
Regional Branches across Romania.

The total staff of ARCE is around 100.

[ts operating and intervention budgers are provided for by the state budget. Irs means are exrremely
limited. ARCE's acrivities are also currently supported by the PHARE Programme of the Buropean

Commission.

Contact: Bucharest, Romania. Phone: 40.1.650.64.70 / Fax: 40.1.312.31.97

THE UKRAINE STaTE COMMITTEE FOR ENERGY EFFICIENCY

The Ukraine State Committee for Energy Efficiency was created by Presidential Decree in July 1995.
The Committee, directly responsible to the Council of Ministers, is in charge of elaborating and imple-
menting the governmental policy for energy efficiency. It coordinates the actions of the various Minis-
tries and Regions in chis field of activity.

The total staff is around 100.

Its budget, coming from che State’s budger, is very limited. Its activities are supported by the TACIS

Programme of the European Commission.

Contact: Kiev, Ukraine. Phone: 380.44.442.52.89 / Fax: 380.44.446.80.23

4.2 ENERGY EFFICIENCY IN DEVELOPING COUNTRIES

The energy consumption patterns of developing countries are quire different from those of
Central and Eastern European countries. In general terms, energy consumption is low, on
average ten times lower per capita than that of the industrialised nations: 0.5 toe compared
to 5 toe per year. Tables 5 — 8 show the gap in energy consumption between developing
countries and the industrialised nations (in the East and the West).

Of course, the term “developing countries” covers widely different sicuations, political and

economic systems and rates of economic groweh: South Korea or Mexico (now a member of
the OECD), for example, cannot be equaced with the Sahel countries. Nevertheless, with a
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TaBLE 5: COMMERCIAL 1 PRIMARY 2 ENERGY CONSUMPTION
IN THE WoRrLD (1993)

World North Western Castern Asia Latin Africa
America Europe and Central America
Europe
Population
(million) 5:497 290 381 421 3 265 463 678
LEnergy
consumption 8 2256 2 2063 1433 1410 2370 486 263
(Mroe)
Per capita
energy 1,3 7.8 3,8 3.4 0,7 151 0,4
consumption
(toe)
Source: ENERDATA

1. Oil, coal, natural gas, hydro-clectric, nuclear; world biomass use, not entered here, is estimated acapproximately 1 billion tec.

2. Primury electricity, hydro-power and nuclear, is calculared ar 1 TWh = 0,26 Moe,

few exceptions, especially in Souch-East Asia, where energy consumption has strongly
increased in the last decade and is now somewhere around the world average (1.5 toe per
capita a year, still far below that of the industrialised nations), the other developing coun-
tties, particularly those with the largest populations (China, India), have very low energy
consumptions per capita. For these countries, development will certainly be accompanied by

an increase in energy consumption,

This low level of energy use explains why in most developing countries the inirial reaction
to the concept of rational energy use and, even more, to the suggestion that energy needs to
be saved was one of opposition. These countries considered that their priority was boosting

economic performance before they could start thinking abour saving energy.
For the developing countries, the challenge is not to reduce overall energy use, but to achieve

economic and social development wich a much lower energy consumption than was charac-

teristic of the industrialised nations in the past. An energy efficiency strategy will thus
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TABLE 6: FINAL ENERGY CONSUMPTION PER CAPITA (1993)

World average
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Source: ENERDATA

TaBLE 7: WORLD ENERGY CONSUMPTION —
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enable them to devote more financial and human resources to other aspects of their economic

development programmes.

An active energy efficiency strategy, integrated into the development process, will enable
them to improve living standards and quality of life, as well as increase production of goods
and services, without increasing energy consumption in the same proportions. Environ-

mental quality will also be better safeguarded.

Despite their low levels of total energy consumption, most of these countries are characreri-
sed by strong internal contrasts: in urban centres and industrial facilities, energy is generally
inefficiently used; in rural and peri-urban areas, energy consumption is very low and the low-

efficiency use of wood or charcoal has dramatic consequences on the environment.

The affluent urban elite has acquired cthe same energy use habits as the populations of che
industrialised world and are often even more wasteful. The lack of a public transport infra-
structure gives free rein to the use of energy-intensive and highly polluting cars and lorries
(See Table 9). Industry is often inefficient and highly polluting. In these arcas and these faci-
lities, the potential for energy saving is substantial (potential savings of between 30 and 30

per cent in industry are not unlikely).

TaBLE 9: EXAMPLES OF SIGNIFICANT ENERGY CONSUMPTION GROWTH RATES IN THE
TRANSPORTATION SECTOR OF DEVELOPING COUNTRIES FRoM 1985 10 1989

Country % [ annum
Philippines 35,7
Iran 21,8
South Korea 3.2
Thailand 14,0
Pakistan 11,4
Taiwan 10,9
India 9.7
World 3.4
OQECD 3,6

Source: OECD
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On the contrary, in rural and suburban areas, hundreds of millions of people lack the “bare
minimum” of energy. Resources to meet this need can be freed by a more efficient energy
use in the “wasting” sectors, and applied to the development of decentralised energy pro-
duction systems together with more efficient equipment and appliances.

Because of the rapidly increasing population, many developing countries are seeing rapid
Yy ping

increases in their demand for housing, transportation and services. There is thus a large

potential for rational energy use in new factories, buildings and transportation systems. To

implement this potential from the start is far less costly than to have to “recuperate” it later.

This means that an energy efficiency strategy is even more important for the economic equi-
librium of developing countries than for that of Western industrialised nations. This is
partly because of the large energy efficiency potential arising from the growth of their basic
infrastructure and equipment use, and partly because, in general, their capital and foreign
exchange expenditure to meet their energy needs accounts for a larger share of overall

income.

The example of the Western industrialised nations is a useful indication of the energy effi-
ciency methods and techniques which are effective and those which are not. However, there
are a number of fields in which developing countries can apply original solutions adapted to
their own situations, and which require an innovative effort on their part which goes beyond
the simple transfer of technology. In many cases these countries could skip some of the stages
experienced in the Western countries by technological leapfrogging, and introduce certain
methods and techniques much more quickly than the industrialised countries did or are
doing: low-energy light bulbs, solar-powered water heaters, bioclimatic architecture, high-

efficiency refrigerators, power-saving computers, etc.

Several exploratory studies have shown that if the developing countries can use the best tech-
niques available today (technically and economically), their energy use could be well below
that of the Western European countries for the same level of economic development.

Efforts are being made by several developing countries in chis field, in particular, the esta-

blishing of agencies in charge of energy efficiency promotion such as che Tunisian Agency
tor Energy Management presented in Box 2.
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Box 2
AME

The Agency for Energy Management (AME) of Tunisia was established in 19806.

AME is directed by a Board of Directors including several Miniseries (one representative of the Prime
Minister's Office, one from Finance, two from Industry, one from Economic Development, one from
Transportation, one from Equipment and Housing), a representative of the State Secretary for Sciencific
Research, a representative of the Directorate of Credit at the Central Bank of Tunisia, and two members
selecred on the basis of their competence in the energy field.

The Chairman of the Board is the Director General of the Agency, who has under his control six depart-
ments or directorates as well as the Nartional Energy Observatory (ONE) which is in charge of national
balances and forecasting.

The roral staff of AME is 73 — of which 529 are executives.

AME is in charge of implementing the State’s policy in the ficld of energy management. Its activities
cover studying, planning, promoting and coordinating rational energy use and renewable energy deve-
lopment programmes. AME manages the nacional system of mandatory audits for large consumers, offers
advice and surveys, finances energy studies, implements demonstration programmes, supports Research
and Development actions and technological cransfers. It also assists in the design of standards and regu-
lation.

AME is funded by the State budget, external financing and grants from bilateral and multilaceral coope-
ration.

It has a strong international role: coordinating bilaceral or multilateral cooperation programmes in Tuni-

sia and, more recencly, experience-sharing programmes.

Contact: AME — Tunis, Tunisia. Phone: 216.1.787.700 / Fax: 216.1.784.024
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SUMMARY

The key feature of an energy efficiency strategy is thar it extends over all economic and social activicies.
Its sphere of activity is not confined to the energy sector proper, nor to industry alone; its purpose is to
coneribute to the construction and development of an economy that is aware of and complies with consu-
mers’ interests, social needs and the quality of the environment. It thus influences a very broad range of
activities, often almose imperceptibly when taken individually, but very appreciably when taken as a
whole.

The success of an energy efficiency policy lies in the interaction berween government action (energy
prices, legislative and regulatory framework, institurions, incentives), the mobilisation of pareners and
economic agents, and efficient market operacion.

Energy efficiency programmes will be successful only if they are designed and execured with the full
agreement of all the economic agents directly or indirectly involved in these programmes. The imple-
mentation of projects to improve the efficiency of energy use is a decentralised and diversified activiry:
responsibility for it lies wich encerprises — either in the control of their energy use, or in the manufac-
ture or sale of advanced equipment — local auchorities, government services, firms in the services sector
and houscholds.

To motivate this network of pareners, to define with them an energy efficiency strategy and then pro-
mote, stimulate and facilicare the decentralised implementation of chese guidelines by all economic
agents, there is a need for specific entities: this public service, of a new type compared with the cradi-
tional role of government services or regional and local adminiscrations, must be entrusted to compe-
tent Institutions.

In many countries, political and administrative organisation is largely decentralised, and the provinces

¥ 3 > s
regions or cities can, by serting up local teams or institutions, implement an integrated energy efficiency
policy taking full account of local development and environmental protection concerns.

At the national level, any institution established to bear responsibility for the energy efficiency pro-
gramme should have small but high quality staff, be endowed with full legitimacy, broad autonomy and
suirable human and financial resources ro carry out its task. It should not be the task of this institution
to carry out projects itself, bur to create suitable condirions for projects to be execured by the decentra-
lised agents and to ensure that they have maximum impact in terms of technical, economic, social and
environmental efficiency.

Lastly, international cooperation must emphasise the establishment or strengthening of “local capaci-
ties”, since this is in the interest both of the partner countries, which will then acquire greater decision-
making autonomy, and of the cooperating organisations, which will thus be able to rely on the compe-
tence of cheir partners in the definition and implementation of energy efficiency programmes.
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The need for government involvement

It is often in the countries which have the strongest need for an energy efficiency policy
that it is argued that economic and social activities must become energy-efficient by the
sole pressure of marker forces in a market economy. The advocates of non-intervencion by
government maintain that everything can and must be regulated by the consumer price
levels of energy products.

It is true that matching energy consumer prices with the true costs of production and sup-
ply, before taxes are added, is a prerequisite for the energy system to function efficiently. This
certainly avoids interventions and subsidies to the energy sector which in many countries are
a heavy burden on public finance. This is by no means enough, however, to ensure an opti-
mal level of efficiency: government involvement is necessary to ensure the interest of the col-
lectivity and to defend the position of the consumers. Moreover, the manner in which the
technological energy system affects the environment provides a strong and positive rationale
for various forms of government action on the energy system.

All countries have institutions, organisms, and powerful enterprises which are in charge of
energy production and supply. In the energy field, even where the enterprises are private,
the State plays an important regulatory role, keeping an eye on prices, investments and
international negotiations — a reflection of the central place of energy supply in a country’s
economic and social development strategy.

This concern with collective strategic responsibility, in which environmental issues are
increasingly prominent, must be further developed for energy end use efficiency. But whe-
reas the definition and coordination of a supply policy, involving only a few dozen major
players, generally close to government, is relatively easy, the same cannot be said of the
demand side, which is the result of investment decisions and decentralised behaviour at all

levels in society.
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Nevertheless, such vital orienrations, particularly for the long term, cannot be left only to
markert forces, especially those of an incternational market over which most countries have no
influence. Each country can take the initiative at national level to launch an energy efficiency
strategy, the first stage of which should involve looking at how energy prices reflect econo-
mic costs and (to the extent possible) social and environmental “external costs”. Govern-
ments must, however, play a more active role in planning the “optimal energy pathway” of

the country.

Beyond that of setting energy tariffs, implementing an energy end use efficiency policy
requires a wide and diverse set of tasks: '
» establishing an integrated energy planning which takes into account energy demand and

supply on an equal footing;

establishing a legislative, regulatory, institutional and incentive framework;

studying and understanding the behaviours of consumers and decision-makers;

establishing coherent programmes, promoting them and creating the conditions for their
implementation;
e informing, craining, developing a network of partners and economic agents;

e monitoring and evaluating the actions implemented.

The secret of success of an energy efficiency policy lies in the appropriate structuring bet-
ween the action of the public authorities (energy prices, legislative and regulatory frame-
work, institutions, incentives, information, training), the mobilisation of partners and eco-

nomic agents and the efficient operation of the market.

1.1 CONSUMER ENERGY PRICES

The price of energy products for the consumer results, partly from international markets and
production costs — which are closely tied in with the level of investment in the energy sec-

tor — and partly from the fiscal policy of a country.
1.1.1 Reflecting production costs

For social policy reasons, energy prices are subsidised by governments in many countries.
Dissociating the price of energy from its real production and supply costs with subsidies hin-
ders the efficient management and operation of energy companies. It also increases govern-
ment expenditure and significantly reduces the effectiveness of energy efficiency policies, as

the consumer is not encouraged to save inexpensive products or services.

62



1. THE NEED FOR GOVERNMENT INVOLVEMENT CHAPTER 11

Subsidising energy prices, for industrial or social reasons, almost unavoidably leads to over-
consumption of energy, cancelling the gains obtained through energy efficiency policies and
increasing the impact of the energy system on the environment. Such aims can be betrter
obrained through specific subsidies, such as incentives for industrial modernisation or hou-

sing allowances for low-income families.

To encourage the efficient operation of energy companies and to improve their management,
to reduce government expenditure and to assist the economy to operate efficiently, it is essen-
tial that energy prices reflect energy costs. Many councries are making the effort to match
prices with costs, despite the difficulties and the social or political obstacles. However,
consumers should not have to pay the economic cost of an obsolete and inefficient produc-
tion system. For instance, it is only when a district heating network has reached a relacively
high level of efficiency that the consumer can be asked to pay the full price of the heat. It is
the same for electricity: prices should ideally reflect the cost of a high-quality service and

not that of inefficient over-capacity.

During che period of price adjustment, the State may continue to subsidise energy produ-
cers, enterprises or local authorities in order to keep them afloar. In chis case, it is not the
end user but the State itself which has a direct interest in saving energy and thus in imple-
menting energy efficiency programmes. These programmes will reduce the burden on the
public treasury and “prepare the ground” for realistic price increases acceptable to the consu-

mer.

The impact of increasing energy prices and the impact of energy efficiency actions are indis-
sociable and complementary. A sharp price increase will have a short-term effect, essentially
by affecting behaviour, which may restrict demand (but not affect efficiency). This short-term
effect is often reversible (this is very clear in the case of the use of private cars, for example),
especially in the absence of an energy efficiency policy which uses incentives other than price.
A durable signal of high or relatively high prices for energy will have a long-term effect of
encouraging the adaptation and modernisation of techniques and improvements in techno-

logy. Manufacturers will take energy efficiency into account in their new models.

1.1.2 Taking into account external costs
From a collective point of view, energy prices based on production and distribution costs
alone do not reflect the full costs of energy supply; it is increasingly important that “exter-

nal costs” are incorporated into energy prices, in particular in terms of environmental and
health hazards caused by energy systems (at both the production and consumption stages).
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In practice, external costs can only be calculated if clean-up technologies or direct compen-
sations are used. More often, it is quite impossible to evaluate them with any precision, and
therefore, taxes on energy products appear to be the main means of internalising excernal

COStS.

Specific attention should be given to the transportation sector. In almost all industrialised
countries, the State receives important financial benefits from taxes on petrol (see Table 10).
These taxes are generally driven by budgetary considerations, rarely by an explicic will to
take into account the external costs linked to the development of road transportation.

Quite often, gasoil, used in particular by professional transporters, is much less taxed than
petrol. Nevercheless, if all the costs generated by the development of road transportation are
raken into account (extending infrastructure, maintenance, land occupation, accidents, etc.),
currently, the highest levels of taxes (case of the European countries) barely cover the public
expenses for the use of private cars in inter-city transportation. The cost of inter-city goods
transportation and urban travel is two to three times higher than the revenue from the cur-

rent taxes.

It is thus quite legitimate to devote special attention to fuel raxes, given that these will have
a strong impact on inter-modal transfers (towards collective transportation, railroads, boats
or combined modes). A fiscal incentive will, however, only have a large influence if an appro-

ptiate offer of alternative means of transportation exists.

TaBLE 10: LEVEL OF TAX ON THE PRICE OF A LITRE OF PETROL
iN SoME OECD couNTRrIES (1994)

The United States 34 % United Kingdom 74 %
Canada ) 50 % Iraly 76 %
Japan 50 % Sweden 77 %
Spain 69 % France 80 %

Source: IEA — International Energy Agency
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1.1.3 Energy / CO> taxes

In che last few years, the discussions on taxes applied to energy products have focused on the
use of a tax (an energy or CO» tax) to efficiently combat the greenhouse effect. Before any
comments on this discussion, it should be recalled that classical taxes on energy products,
and notably oil products, the objective of which is to increase the State’s income (and not
energy end use efficiency) are by far more important than the so-called energy or CO; raxes.
Furthermore, the countries which have established CO; taxes in the past few years do not
have energy product tax levels greater than those which did not.

In 1992, the Buropean Commission proposed the progressive implementation (over ten
years) of an “Ecotax”: a levy on energy products (around US $ 10 per barrel of oil equivalent
at term), with a significant part (50%) based on the CO; content of the product. To avoid
raising the overall level of taxes on energy, a fiscal redistribution is required, the modalities
of which are left up to each government.

In December 1994, the European Commission abandoned its plan to levy a universal tax on
CO, emissions. (The ratification of the United States and Japan was considered a prerequi-
site to the adoption of this measure.)

In principle, the Ecorax is an attractive measure: everyone recognises that curbing emissions
will be difficult if energy prices remain low or constantly fluctuate. Consumers are not
encouraged to save or substitute energies, as has been shown over the last few years and
industrial operators have no reason to place energy efficiency among their priorities. The
main advantage of an Ecotax is thus to creace a price signal, stable at medium and long term,

and capable of orienting technical progress towards more energy efficiency.

However, after furcher thought, it is not that simple. Firstly, many evaluations show that, if
not accompanied by other types of actions, the direct results of the Ecotax are minimal, par-
ticularly in the sector which raises the most problems: transportation. Secondly, an Ecotax
which would be implemented in the most wealthy industrial countries (OECD) would not
bring about any response to the main challenge, i.e. energy efficiency in developing coun-
tries and countries “in economic transition”. Moreover, in its current definition, the Ecotax
implies that environmental risks related to CO; are more alarming than other risks related
to energy. Considering our current knowledge, there is nothing to justify privileging the
combar against CO; over the fight against other dangerous long-term energy-related risks,

and notably radioactive waste from nuclear power plants.
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Box 3 :
THE DaNISH FUND FOR ELECTRICITY SAVINGS

To support electricity consumption management efforts and to reduce CO» emissions, the Danish
Government adopted in December 1996 a decree for the creation of an electricity saving fund.

Several studies in Denmark have shown that investments in eleccricity savings were more cost-effective
than investments in the electricity generation system, both in economic and environmental terms.

The aim of this fund is to finance electricity saving initiatives in the public and domestic sectors. The
main objective is to promote the substitution of electric heating by district or natural gas heating. Part
of the financial resources will also be devored to developing, incroducing and disseminating efficient

domestic equipment on the market.

The electricity saving fund will be supplied by a tax of 0.006 Danish crowns (0.001 US $) on the kilo-
watt.hour, i.e. around 2 9 of the cost of electricity production, collected from the consumers in the
public and domestic sectors. The fund will amount to a cotal of 90 million Danish crowns (around 16

million dollars) per year.

This fund is managed by an auronomous Board of Administration, composed of representatives of the
consumers, the professional groups concerned, the electricity utilities and energy efficiency experts.

Elecericity urilicies, district heating or natural gas suppliers can participate in calls for tenders organi-
sed by the fund or can propoese, on their own iniciative, electricity saving projects

Contact: Danish Energy Agency — Copenhagen, Denmark. Fax : 45.33.11.47.43

As the starting point of any discussion on an energy tax, it must be admicced chat this tax
will only be efficient if the greater part of the income generated is allocated to programmes
and actions permitting to develop energy efficiency and renewable energy. Moreaver, part of
che income generated by such a tax should be allocated to cooperation programmes with
developing councries or countries in transition since environmental protection in these coun-

eries also calls for, in priority, the search for a higher energy efficiency.

We also consider that if a levy is established, it should concern final energy consumption in
order to concentrate the efforts on end use energy efficiency. The decision to allocate the
income generated by a levy to energy efficiency programmes and actions permits significant
resules with initially low tax levels, ¢.g. around 1% of the price of the final energy consu-
med. The aim of the tax is not to increase prices sharply to prompt energy saving or substi-
cution but to:

e indicate to the economic agents the new public priorities by a durable price signal of a

small value;

66



1. THE NEED FOR GOVERNMENT INVOLVEMENT CHAPTER Il

e collect funds which will prompt these agents to implement innovations and invest-

ments.

Such a decision can be taken by any country unilaterally, without waiting for a unanimous

international decision.

1.2 BARRIERS TO THE IMPLEMENTATION OF AN ENERGY
EFFICIENCY STRATEGY

Beyond the question of energy prices, there are a number of other obstacles to energy effi-
ciency, more so in developing countries and the countries in transition, bur also in indus-
trialised countries. Even when a consistent energy price structure exists, most energy saving
opportunities are not taken, even when the cost of the energy saved is well below the cost of
producing the same amount of energy. There is thus a large potential for reducing both direct
energy costs and environmental impacts.

ForR CONSUMERS

Theoretically, consumers should take decisions according to the global cost of meeting
energy needs which comprises an initial investment, the energy bills and maintenance over
the lifecime of the equipment. Consumers have to balance between investment today and

operation costs tomorrow. In practice, it appears that:

* Consumer behaviour reveals a strong “preference for the present” which means an incli-
nation to limit present investments and accept increased future operation costs. At the level
of the community, this means that energy efficiency investments wich a high rate of return
are not made and the resulting extra energy needs are met through less cost-effective supply
investments. This implies a serious imbalance between supply and demand investments
with unnecessary costs for consumers, the society and the environment,

¢ Frequently, investment capacity limitations lead consumers to prefer the lowest initial cost
solution. This is for example the case of a family financing the conscruction of a new house
through a loan. Banks use debt income ratios to assess loans, bur traditionally do not include

reduced energy costs due to extra investment in energy efficiency in their calculations.

* Moreover, self-financing capacities and loan facilities are far superior for energy producers
than for energy consumers, in terms of both interest rates and terms of reimbursement.
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e Lastly, those who make the investment decisions are not always those who pay the opera-
ting costs (the owner of a house makes the investment and the tenant pays the electricity
bill for example). Likewise, the consumers’ choices are quite often determined by the cerri-
torial development policies adopted by the authorities (the existence of a high-quality urban

transport system, for example).

Therefore, there is a disparity between the supply side and the demand side that should be
removed if the condirions for a normal market approach to energy efficiency are to be crea-
ted.

Hence, while the price issue is fundamental to orient market operation, cost effective energy
efficiency policies or measures are needed to reduce the market imperfections mentioned

above. This is where government has an important role to play.
FOR THE COMMUNITY

The perception of the national or international interests is not the responsibility of the final
user. In his economic choices, the consumer, whether an enterprise, town, or household, is
not sensitive to the costs in hard currency of an energy expense, nor to the consequences that
an energy consumption increase in the industrialised countries could have on the developing
councries. The interests of the national community (and even less of the international com-
munity) are not direccly reflected in the interests of the final user. This justifies public inter-

vention.

The market is short-sighted; it is incapable of taking into account the medium and long
term and anricipating with enough advance che rarefaction of resources, geopolitical risks or

low-probability catastrophes. The public authority is thus responsible for these issues.

There is a lack of information and economic training of policy-makers, business leaders, elec-
ted representatives at the national and regional level, local authority planners and technical scaff,
as well as consumers, as to the potential and the ways of implementing encrgy efficiency mea-
sures, especially as regards the use of advanced equipment. Often, the most basic information,

such as the energy consumption of various activities, is not well known, even in industry.

There are not enough engineering and consultancy firms at the national and local level
capable of implementing projects; there is a shortage of measuring instruments and mere-
ring devices; energy-efficient equipment is often hard to find on cthe market and may be rela-
tively expensive or pose maintenance and replacement problems.
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The general shortage of capiral for new investments is amplified by energy policy decisions
which have almost always favoured supply side measures, even when funds from internatio-
nal cooperation is involved. The financial means allotted to energy end use efficiency are not

sufficient.

One important obstacle is the manner itself in which energy efficiency policy is perceived,
especially by decision-makers: energy efficiency suffers the major handicap, from che pers-
pective of policy-makers, of being neither immediately visible nor specracular. When a
major energy efficiency programme has been successfully implemented and thousands of
tonnes of hydrocarbons have been saved, there is no grand opening of a new power station
or motorway. Energy savings are generally counted as relatively small increments. It is cru-
cial, cherefore, that politicians are convinced of the real value of energy efficiency and on its
immense potential on the medium and long term.

1.3 THE REACTION OF THE INDUSTRIALISED COUNTRIES
TO THE OIL SHOCKS OF THE 1970s

The first confirmation that concerted government action can improve energy efficiency came
in the wake of the sharp oil price increase of 1973-74. Western industrial countries respon-
ded with vigorous energy efficiency policies to which they devoted substantial resources and
concinued their economic development despite the price rises. '

Over the subsequent fifteen years, per capita energy use in the OECD countries vircually sta-
bilised while their gross domestic product increased by around 30 per cent. (If the energy
intensity of OECD countries had remained at its 1973 level, energy consumption in 1987
would have been 1 200 Mtoe higher — Mroe = millions of toe, tons of oil equivalent.)

The energy price increase was the factor which triggered these energy efficiency policies.
However, they did not develop spontaneously as a result of market forces, but by means of

detailed institutional, technical and economic organisation.

In a context of fierce international competition, the major energy-intensive industries (steel,
aluminium, chemicals, cement, paper, etc.) can only survive if they adopt energy efficient
production processes. In this situation, these industries have incentives to launch energy effi-
ciency programmes, without public aid. However, government support is often provided in
the OECD countries to speed up the modernisation process and to increase the competiti-

veness of national firms.
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TaBLE 11: GROSS DOMESTIC PRODUCT AND ENERGY CONSUMPTION
oF THE OECD COUNTRIES

GDP
|

150 1973 = 100 /

130 //
Final energy
110 — consumption
90 —
70 o T T l T T
1967 1972 1977 1982 1987 1952

In other sectors, including other branches of industry, energy expenditure is not generally
high enough to oblige the consumer to take immediate action. If the price is higher than
what the consumer can afford, the short-term response will perhaps be a reduction in
consumption, in other words a reduction in the service rendered, which is not a sign of grea-

ter energy efficiency.

The fundamental problem is that while the energy bill represents a substantial financial bur-
den for the community, the price signal is not enough to push consumers to take indepen-
dent action. Moreover, even when a consumer wishes to implement an energy efficiency ope-

ration, he often cannor if the appropriate means are not provided.

A range of publicly funded programmes implemented since the mid-1970s in Western
Europe, Japan and the United States illustrates how the concerted action of governments,
local authorities, industrial groups and consumer associations can shape consumer behaviour
and demonstrate the economic value and the technical feasibility of schemes which encou-
rage efficient practices and equipment. These programmes include:

o research and development programmes to improve industrial processes, building tech-

niques and materials, electrical motors and appliances, etc.;
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TaBLE 12: AVERAGE ANNUAL EVOLUTION OF ENERGY DEMAND BY ACTIVITY
SECTOR IN THE OECD COUNTRIES
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e regulations on energy use, particularly for buildings, but also in some cases for cars and
electrical appliances; standards and labels; compulsory energy audits for large consumers
(industry, services, transportation);

e information programmes for consumers and training programmes for technicians and
managers;

e financial incentives (subsidies, soft loans, tax breaks) to encourage innovation, demons-
tration or energy cfficiency investments;

e creation of institutions, organisations and service enterprises for the design and imple-
mentation of energy efficiency programmes and projects.

Thanks to these programmes, the economies of the OECD countries are currently more effi-
cient. Nevertheless, the global decoupling between the increase of GDP and the increase of
energy consumption conceals significant dissimilarities in the evolution of each activity sec-
tor (see Table 12).
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1.4 EXAMPLES OF THE EVOLUTION OF ENERGY CONSUMPTION
AND ENERGY EFFICIENCY OPERATIONS IN THE LARGE
CONSUMER SECTORS

The four following examples illustrate the evolution of energy consumption in the Wes-
tern industrialised countries, and the complementarity between public incervention and

the market.
1.4.1 The residential sector

In the residential sector, final consumption is based upon:

s the potential final demand for services requiring energy (which depends on the number of
dwellings, the unitary volumes heated, the number and type of appliances, etc.);

e the frequency or level at which these services are used (which depends on the heating tem-
perature, the number of lights on at the same time, etc.);

e the energy efficiency of the equipment used.

The energy consumption increase observed in this sector masks the combination of two
trends which point in opposite directions: a consumption decrease linked to energy effi-
ciency improvements and an increase of this consumption, linked to an improvement in

comfort.

Table 13 shows that, for all of the IEA (International Energy Agency) countries, the total
energy consumption increase in the residential sector occured at a slower rate than the
increase of the population, the decrease of cohabitation (the number of dwellings increases
faster than the population) and the improvement of comfort and quality of life which s illus-

trated by the increase in aparcment surfaces.

The gains in final energy efficiency have thus exceeded the new needs of services. In face, it
is in this field thac most of the energy efficiency efforts have been made in the residential
sector since 1974, bringing about a reduction of 20 to 30% of enetgy intensity in the OECD
countries.

These gains are mainly due to a noted improvement in the quality of construction of new
buildings. Most of the OECD countries have progressively enforced thermal regulations
which permitred the reduction of heating and hot water consumption in new buildings by
40 to 60%, compared to those built before the oil shocks. This was possible without prohi-
bitive extra costs through the evolution of building methods, the use of new materials, etc.
In existing buildings, large efforts were also made (insulation, rehabilitation of the heating
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TaBLE 13: THE RESIDENTIAL SECTOR: COMPARATIVE GROWTH RATES (%)
OF A NUMBER OF INDICATORS — |IEA couNTRIES (1980-1988)
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systems, etc.) but the evolution is less marked since the implementation of improvement

operations meets with more technical, financial and institutional difficulties,
1.4.2 The service sector

Table 14 illustrates a similar trend in che total energy consumptions of the service sector:
the increase of the total consumption over the 1980-1988 period is less than that of the value
added (which is the indicator used to measure the demand in final service of this seccor). We
can observe, here again, an improvement of the sector’s final energy intensity, measured by
the ration energy consumed / value added. However, there is a decrease in the electricity
intensity of the service sector, i.e. electricity consumption increased more rapidly than the

value added produced.

The three main explanations for this phenomenon are:

* a strong increase in specific electricity demand, essentially linked to the development of
computer technology;

* substituting fossil fuels by electricity for heating;

e che increase in air-conditioning,
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TaBLE 14: THE SERVICE SECTOR: COMPARATIVE GROWTH RATES (%)
OF A NUMBER OF INDICATORS — IEA COUNTRIES (1980-1988)
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TaBLE 15: FINAL INDUSTRIAL SECTOR ENERGY INTENSITY
IN THE QECD (1973-1990)
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TaBLE 16: INDUSTRIAL SECTOR CONSUMPTION
BY TYPE OF ENERGY (%) — OECD

Oil Natural gas Electricity Coal Orther solid
} products fuels
|
1975 44 21 13 19 3
1991 39 25 19 15 6

Source: 1IEA, Energy Balances of OECD countries

1.4.3 The industrial sector

Industry accounts for about 30% of final energy demand in the OECD countries. As a pro-
portion of final energy demand, industrial energy consumption fell by 5% in the OECD
countries in the 1970s and 1980s. Final energy intensity (i.e. the ratio of final energy
demand to value-added in real terms) fell by 35% over twenty years (see Table 15).

This overall trend nonetheless conceals significant variations between the different forms of
final energy (see Table 16). Overall energy demand per unit of output has fallen, but at the

same time electricity and natural gas have often replaced oil and sometimes coal.

This substitution of oil products largely contributed to reducing the energy intensity of this
sector, electricity being much more efficient than traditional fuels in some processes. Struc-
tural changes within the industrial sector — i.e. the shift towards product lines which require
less energy per unit of value added — have also widely contributed to reducing energy inten-

sity.

However, the main factor which decreased energy intensity in the different subsecrors of
industry is a more efficient final use of energy, whether this comes from a net reduction in
energy consumption by an industrial process or the substitution of one form of energy by a
another (see Table 17).
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TaBLE 17 : AVERAGE ENERGY SAVINGS IN THE INDUSTRIAL SECTOR
IN THE EUROPEAN UNION (1975 -1990)

e Steel making: from 24 Giga Joule (G]) to 20 GJ per tonne, approximately a 15% savings;

¢ Tile making: from 3.6 to 2.7 GJ per tonne, a saving of more than 20%;

¢ Cement making: a 209% reducrion since 19753;

¢ Chemical induscry: from 41 to 34 GJ per ton of ammonia produced over ten years, i.e. a savings of
nc'urly 20%:

* Agro-food industry: a 30% reduction since 1975,

e Paper and cardboard industry: around 15% savings since 1978 in integrated plants producing pulp
and board.

Source: European Commission

In many Western industrialised countries, energy saving activities have focused particularly

on the industrial sector. There are a number of reasons for this:

e even if potential energy savings are less than in other sectors, for example private house-
holds, these savings can be achieved at a relatively low cost — on average, at a third of those
in the household sector — with a return on investment of often less than three years;

° energy saving measures can often play a significant role in the modernisation of industry
and in improving its competitivenes;

e energy accounting and the understanding of the cost of energy are more familiar issues in

the industrial sector than in other accivities.

Four types of measures were taken to generate these efficiency gains:

e berter management, operating and maintenance practices, generally linked ro the compa-
nics’ efforts to improve energy metering and accounting;

e simple moves such as control systems and insulation, which generally require low outlay
and often have pay-back times of less than one year;

® equipment renovation, add-on technologies, energy substitutions and ocher investments
requiring higher outlay;

e new industrial processes, which may or may not be connected to energy subscitucions.

Since the mid-1970s, all the OECD countries have introduced programmes and measures
aimed at broadening the choice of technologies available, motivating industries and spee-
ding the decision-making process. The most widespread measures (see Table 18) are pro-
moting energy audits, financial and fiscal instruments to support investments (for example,
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TaBLE 18: PusLic SEcTOR AcTIvITY TO IMPROVE END USE EFFICIENCY
IN THE INDUSTRIAL SECTOR
Country Equipment Equipment Building Financial Audits
Appliance Appliance Standards Incentives
Labelling Standards Audits
Australia X X X
Austria X X
Belgium X X
Canada X - X X
Denmark X X
Finland X %
France : 7 X X X
Germany X
Greece X
Ireland 7 . X
Ttaly ‘ X X o
Japan X 7 X X -
Luxemburg 7 X X
The Netherlands X X ) X
New Zealand X X
Norway X X
Porrugal X X
Spain X %
Sweden X X
Switzerland X
Turkey X X
United Kingdom - X X X
United Scates X X X X
Source: QECD, Paris
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special grant or loan schemes for energy efficiency investments, third party financing, allo-
wing companies to reduce the period of depreciation of the energy efficiency investments
they make, etc.), public-sector support for research and development to trigger larger R&D
investments by the private sector through attractive formulae, labelling and standards, tech-

nology dissemination, information and training.

Induscry is using an increasing amount of electricity, a tendency which is expected to
grow furcher. Eleccricity utilicies thus have a growing influence over energy efficiency in
the industrial sector and they tend to play an increasing role in energy conservation
through Demand Side Management (DSM) programmes. The range of services provided
by utilities is about the same as mentioned above (audits, information, aid to decision
making, funding, etc.); utilities appear to be well-positioned to implement effective pro-

grammes.

The industrial sector is interested in energy efficiency not only as an energy consumer but
more and more in terms of producing efficient equipment and appliances which save energy
and/or protect the environment in all activity sectors.

Energy efficiency represents a new source of employment in the industrial sector.
1.4.4 The transportation sector

Whereas the transportation sector is characterised by a strong dependence on oil and repre-
sents on average 30% of the final consumption of the OECD countries, the energy efficiency
policies implemented in the industrialised countries after the oil shocks have been unable to
curb the energy consumption increase in this sector. The result is that contrary to what took
place in the sectors mentioned above, the energy consumption of the transportation sector
in the OECD countries has increased steadily since 1975 and with increasing speed since the
first oil countershock of 1986.

The main efforts were focused on improving the specific consumption of vehicles, and few
of them concerned global craffic flows. Furthermore, as shown in Table 19, the decrease in
the conventional specific consumption is insufficient to compensate for the deterioration of
traffic conditions, the modal transfers from rail to road (in parcicular for goods transporta-

tion due to the development of “just in time management”).
Transportation is a sector where the individual consumer currently has little choice, for there

is often no alternative to private cars: when little or no public transportation is available or

when it is unadapted to the various needs of mobility; when the various economic activities
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TaBLE 19: ENERGY IN THE TRANSPORTATION SECTOR IN THE OECD couNnTRIES
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(work, domestic life, service and commercial activities, etc.) are situated in separate zones of

a city, a situation which entails increased craffic.

In response to this situation, new trends are emerging: some cities are succeeding in deve-
loping various and complementary alternatives (for example, by developing park and ride
systems, bicycle rentals in town centres). The example of the TGV in France shows that even
in a context where road travel is preponderant, developing and improving the convenience
of rail cravel makes modal cransfers possible. In the case of the "Aclantic TGV” which links
Paris to the West of France, the number of passengers increased from 10 to 22 million from
1990 to 1992. This rise corresponds to a traffic increase of around 3.5 billion passengers.km,
of which 60% is due to the transfer from road or plane to rail (and the other 40% due to an
increase in demand). The corresponding energy saved reaches 40 000 toe per year.
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CHAPTER 11

Promotion and leadership institutions
and structures

Enetgy efficiency policies apply to all economic or social human activities. To be imple-
mented, action programmes must be designed and carried out in harmony with the econo-

mic agents directly or indirectly concerned.

All the partners concerned by such a strategy — end users, standards auchoricies, designers
and builders, public partners (such as local authorities) and privare partners — must be invol-
ved in the very first stages of its preparation in the same manner they would be associated

with its implementation and wich its evaluation.

Public institutions are needed to carry out public sector functions for energy end use effi-
ciency: organisation of the network of parcners; elaboration, coordination and launching of

programmes; follow-up and assessment of projects and measures.

2.1 THE ROLE AND NATURE OF ENERGY END USE EFFICIENCY
INSTITUTIONS

With varying positions and status, public bodies charged with promoring, facilitating and
implementing energy end use efficiency strategies exist in most OECD countries (see Euro-
pean examples in Box 4) at the national or regional level (in some regions of Italy, France
and Spain for example). This is also true for some developing countries which have launched
energy efficiency programmes (Tunisia, South Korea, Thailand, etc.) and some Central and

Eastern European countries (Romania, Hungary, Ukraine, Russia, etc.).
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The implementation of projects to improve the efficiency of energy use is a decentralised and
diversified acriviry. Responsibility for it lies with enterprises — eicher through the control of
their energy use or through the manufacture or sale of advanced equipment — local authori-

ties, central government services, service sector firms and households.

The task of an institution charged wich developing a national energy efficiency programme
is not to carry out the energy efficiency projects themself, but to create the conditions which
permit projects to be executed and have a maximum impact in terms of technical, econo-
mic, social and environmental efficiency. Such an insticution should promote, support and
facilitate the introduction of more energy efficient technologies and management in all eco-
nomic sectors: this is indeed a public service activity of a new nature compared to the tra-
ditional role of the State or regional and local administrations. It is a role which requires
considerable skills in leadership, dialogue, prompt intervention and assessment of the pro-
blems and conscraints which affect a very wide range of partners. In particular, as decentra-
lisation of decision-making is a prerequisite for the success of an energy efficiency strategy,

the institution must be skilled at empowering others to make decisions.
The experience of several countries suggests the following approach:

Decentralised teams or offices can be created — especially in the case of larger countries — at
regional level or covering large urban areas or industrial cencres. The vircue of having local
tearns or offices is thar they are close to consumers, have a concrete knowledge of the field
and can thus develop programmes geared both to the orientations of the national programme
and to the specific regional or local requirements. In accordance with national administra-
tive organisation or structure, these teams may be attached to the regional or local authori-
ties or to the national energy use control organisation. The first option is generally prefe-
rable since it respects the spirit of che decentralisation of initiatives and avoids making the

national scructure too cumbersome.

A national body could be empowered to:

o integrate the objectives of energy efficiency into the economic, industrial, R&D and ener-
gy policy of the country;

® design a national energy efficiency programme;

» propose national decisions regarding regulations and standards;

e give impetus to and coordinate enetgy efficiency research, development and innovation
Programines;

s organise and promote national energy audit programmes, demonstration operations, and

programmes for the dissemination of efficient techniques;
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e organise and coordinate national aids and financial incentives;

e participate in international cooperation.

These bodies, at both the local or regional and national level, must be light structures wich

highly-qualified statt.

To avoid starting off on the wrong foot or creating ambiguities, the status of the national
body in charge of energy end use efficiency must be well-defined. A certain number of pre-
requisites must be fulfiled to ensure its maximum efficiency:

e If it is to be successful, the national body should have sufficient legitimacy and authority
to mobilise the public and private partners in a coherent endeavour, including the other
government ministries and adminiscrations involved. To that end, the institution should
have a clear mandate and government support at the highest level in the framework of a
clearly defined policy. Though small in size, the institution should have highly skilled staff
capable of carrying out diversified and complementary tasks, in particular dialogue and
negotiation with the partners, in the fields of technology, economy, the environment, trai-
ning and information. This staff must be carefully selected, mobile, correctly paid and conti-

nuously trained.

® The institution should have broad management autonomy and the ability to take prompt
action. As a promotion and leadership body, it should be separate from traditional adminis-
tration and should not be restrained by the classical state apparatus, the objective of which
is completely differenc. If it is located within or on the outskirts of the administration for
reasons linked to structural choices, it should have exceptional leeway in management and

activity.

e The institution must have sufficient financial resources to:

— meet its own expenditure for staff and equipment, economic studies, communication and
information purposes, training requirements, and participation in international activities;

— give direct financial incentives (subsidies) for some operations (energy audirts, pre-
liminary studies, demonstration operations, innovation aids, aids for diffusion of advanced
eqLUpment).

These financial means can be provided for by central government funds, special national or

regional energy efficiency funds, private capital (especially when combined with government

underwriting) and by international cooperation in the case of developing countries and the

countries 1n transition.
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If these conditions are fulfilled, and if the human resources allow it, one approach which
might be suitable for many countries is ro set up an “Energy Efficiency Agency” or
“Centre”, which would be an autonomous (financial and administrative) public body under
government responsibility. The “position” of the Agency (or Centre) is important: it would
be more effective if it were not under the sole responsibilicy of the Minister of Energy, as
is often the case, but directly under the authority of the Prime Minister or the Minister of
Economy (or Planning in some countries) since energy end use efficiency addresses all sec-

tors of activity.

In cases — parcicularly in small countries — where human and financial resources are limiced,
the best solution may not be an Agency, since there is a risk that it would not attain “criti-
cal mass” and would not have the authority, competence and funds needed. In this case, the
mobilisation of the partners and the tasks which we have described could be organised from
within the government apparatus, while still respecting the conditions ser out above. For
this purpose, a “unit” directly responsible to an important minister (the Prime Minister or
Minister of Economic Affairs) could be established to serve as a "headquarters”, with res-
ponsibility for the integration of energy management into general policy, the design of a
national energy use control programme, the promotion and incentives policy, and leadership
of the network of partners. This unic would mobilise and be supported by the services and
direccorates of the various ministries concerned (economy, industry, transportation, construc-
tion, agriculture, environment, etc.), and parcicularly the energy department, whose opera-
tional capacity must be strengchened in che field of energy management. This arrangement
will make it easier to galvanise energy producers and distributors. An organisation of chis

type could be a transitional stage on the way to creating a fully-fledged Agency,

The great advantages of building permanent and specific institutions devoted to energy effi-
ciency are coherence of approach and the capacity to follow through and implement an
energy efficiency strategy. The prerequisites are political will at the highest government
level, freedom of action and autonomy of management, and the employment of high-quality

human and financial resources.

2.2 THE ORGANISATION AND THE MISSIONS OF ENERGY END USE
EFFICIENCY INSTITUTIONS

The organisation and tasks of an institution in charge of implementing the energy efficiency
policy depend on the human and financial resources available in each country. We outline in
the following paragraphs what may be considered an optimal case. This outline assumes thac
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2. PROMOTION AND LEADERSHIP INSTITUTIONS AND STRUCTURES CHAPTER Il

the “institutional model” can be implemented in a decentralised fashion, if the tasks are

clearly assigned.

The general tasks include communication, organisation of training activities, eConomic stu-

dies, formulation of regulations, and financial engineering.

The objective of communication is to explain the importance of energy efficiency, to inform
the partners and to increase the awareness of the programmes, their achievements and the
role of the Agency. This covers a broad range of activities:

e keeping the Agency's own staff informed of its objectives and programmes;

e informing the partners involved: decision-makers, encerprises, local communities, govern-
ment services, households. There are various means of providing this information: books,
brachures, newsletters, andiovisual presentations, exhibitions, media and public relations
activities;

e establishing a documentation centre.

Energy efficiency is a new discipline which applies to most activities and proccesses and can
be used by many different people. Engineers, technicians, economists and managers must all
keep abreast of energy efficiency techniques and methods. In addicion, it is essential to the
implementation of an energy efficiency strategy that training needs be clearly identified:
training bodies should be mobilised in all fields starting wich schools and universities; spe-

cial training courses should be organised with all partners.

The economic studies cover a very broad field, from the global assessment of energy
management (macro-economic assessments) to assessing the profitability of specific pro-
jects: energy demand analysis (the Agency should be the source of reference on such mat-
ters); forecasting trends in energy demand; integrated action programmes; evaluating
the energy saving potential by sector; economic and environmental evaluation of pro-
jects and programmes (an ongoing evaluacion from the outset of a project is of great

importance).

Regulatory action is a powerful instrument of an energy efficiency policy. While a variety of
government ministry levels are in charge of enacting and monitoring regulations, it should
be the task of the Agency to propose the most appropriate regulations, discuss them with

its partners and create the conditions for their application.

One of the main objectives of the Agency is to enable consumers (enterprises, local com-

munities, households) to invest in energy end use management under the best possible
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conditions. The Agency’s direct financial resources will rarely be sufficient for it to provide
significant financial incentives for capital investments; it must therefore be able to set up
attractive financial arrangements wich funding agencies and banks and to propose them to
its parctners. Even if the Agency's financial resources are not matched to its needs, it is essen-

rial thar it has financial competence (both national and international).

The technical tasks consist in organising the technical support needed by the consumer to
execurce efficiency projects and in developing the production, importation and use of new

and efficient equipment and facilities.

These tasks cover a wide range of fields and types of activities:

* mobilising and encouraging partners in research and technological development of energy
efficient facilities and equipment;

e drawing up, with partners in the industrial and commercial sectors, the criteria governing
importation, the issue of licences and production auchorisations for high efficiency equip-
ment; developing national capacity in this field;

e organising demonstration operations;

e organisating encrgy audits, preliminary surveys and assisting consultancy and engineering
bureaux to build up expertise in energy use management;

e prganising, wich economists and financial institucions, the most appropriate incentive sys-
tems for the various partners;

e developing expertise on the environmental impacts of energy efficiency measures.

Where regional teams exist, they should work in direct contact with consumers; the objec-
tive is to create a dynamic symbiosis between decentralised local projects and national pro-

grammes.

Activities which are mainly technical should generally be organised on a sectoral basis in the
light of the techniques to be applied, and also of the partners involved: industry, housing
and services, agriculcure (and fisheries in some countries). But care should be taken to ensure
that a sectoral breakdown does not mask the value of “grouped” projects aimed at specific
targers: action programmes such as “energy efficiency in towns and cities” and “energy effi-

ciency in the rural environment” should be given very high priority.

Box 4 shows how various national institutions of the European Union (and Norway) have

organised a network to promote energy efficiency.
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Box 4

EXAMPLES OF NATIONAL INSTITUTIONS IN EUROPEAN COUNTRIES
TO PROMOTE ENERGY EFFICIENCY: THE “EnR CLus”

The EoR Club, or “Eurepean Energy Network”, is an organisarion bringing together the expertise of fif-
teen national agencies or organisations (in May 1996) in European countries, active in the field of energy
efficiency. Among their activities, these institutions have four basic activities in common:

o formulating energy strategies;

o stimulating and coordinating research and development programmes;

® implementing demonstration programmes;

e disseminating and promorting energy efficiency methods and techniques.

Most of these organisations are also in charge of developing renewable energies and efficient technolo-
gies. Many of them also play a part in environmental protection.

In May 1996, the members of the Club were: Ademe (France), AEL (Luxemburg), CCE (Portugal), CRES
(Greece), DEA (Denmark), ENEA (Italy), ETSU (United Kingdom), EVA (Austria), FORBAIRT (Ire-
land}, IDAE (Spain), IFE (Norway}, KFA-BEO (Germany), NOVEM (Netherlands), NUTEK (Sweden)
and TEKES (Finland).

ADEME: AGENCY FOR THE ENVIRONMENT AND ENERGY
MANAGEMENT, IN FRANCE

A public bady responsible ro three ministries: Environment, Industry (with responsibility for Energy)
and Research, Ademe replaced the French Agency for Energy Management (AFME) in 1992, in the field
of energy efficiency and renewable energies.

The Agency has chree national centres and 26 regional delegations, with a staff of about 600.

It draws up and coordinates research and development programmes and innovation and demonstration
projects, and offers advice to consumers (enterprises, local authorities, households) in the fields of ratio-
nal encrgy use, renewable energy development, air pollution and waste recovery and use.

Its regional action programmes are conducted in cooperation wich the elected Regional Councils (Regio-
nal Energy Management Funds).

Contact: Phone: 33.1.47.65.24.77 { Fax: 33.1.47.65.22.29

AEL: AGENCY FOR ENERGY OF LUXEMBURG

A private company created in 1991 by the Ministry of Energy, CEGEDEL — the electricity ucility of
Luxemburg — and SEQ — the national importer and producer of electricity.

AEL promotes the rational use of energy sources, renewable and “soft” energies, decentralised energy
production, etc.
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Decisions are taken by the Governing Board (5 members), the general orientation is defined by the Stee-
ring Committee (3 members) and implementation is ensured by a task force (3 members).

Contact: Phone: 352.40.65.64 / Fax: 352.40.87.68

CCE: CENTRE FOR ENERGY CONSERVATION, IN PORTUGAL

CCE is an association, under the authority of the Ministry of Industry and Energy, of the major public
research and development institutes, and public enterprises in the energy and induscry fields.

It focuses on energy efficiency and renewable energy development.

The Centre is located in Lisbon, and has a staff of about 50 (1996).

Its budger is funded by contracts with the energy adminiscration (Directorate General for Energy),
public utilities (for example, the Portuguese Electricity Company), associacions and the European Com-
mission (notably THERMIE programme).

Concact: Phone: 351.1.471.14.54 / Fax: 351.1.471.13.16

CRES: CENTRE FOR RENEWABLE ENERGY SOURCES, IN GREECE

A public body responsible to the the Ministry for Industry, Energy and Technology.

Its rask is to promore the use of renewable energy resources and energy efficiency.

It is funded by the governmenc, by participation in public and private seccor projects and by European
Commission projects (for example, THERMIE programme).

It employs a staff of about 100.

Contact: Phone; 30.1.60,39.900 / Fax: 30.1.60.39.904 / 3

DEA: DanisH ENERGY AGENCY, IN DENMARK

A public body and operational arm of the Energy Ministry.

Its rasks are to implement the energy policy (the Danish Government's “Energy 20007 action plan), par-
ticularly with regard to energy efficiency and renewable energies, to adminiscer legislation on energy
maceers, and o advise the government. It employs a staff of about 250, specialising in cechnical, legal

and economic areas.

Contact: Phone: 45.33.92.67.00 / Fax: 45.33.11.47.43

ENEA: NationaL Acency FOR NEw TECHNOLOGIES,
ENERGY AND THE ENVIRONMENT, IN ITALY

Directly responsible to the Ministry of Industry, Commerce and the Crafts, ENEA is a public body acting
on the government’s behalf in the field of energy research, studies and sracistics and in implemencing the

government policy on energy efficiency and renewable energy (National Energy Plan, 1988).
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It has a total staft of about 5 000, working in several research centres and technology diffusion centres.
Approximately 600 people work in renewable energy sources and energy efficiency development.

Contact: Phone: 39.6.30.48,34.32 / Fax: 39.6.30.48.39.30

ETSU: ENErGY TECHNOLOGY SUPPORT UNIT, IN THE UNITED KINGDOM

A national energy rechnology cencre in charge of promoting energy efficiency in industry and commerce
and of stimularing the development and use of renewable energy sources.

ETSU carries out work for the Deparement of Energy, the Department of the Environment, the Depart-
ment of Trade and Industry, the European Commission, electricicy companies, etc.

It employs abour 140 specialists in energy efficiency, “clean™ technologies and renewable energy.

Contact: Phone: 44.1.235.43.67.47 / Fax: 44.1.235.43.30.66

EVA: AusTrRIAN ENERGY AGENCY, IN AUSTRIA

The task of EVA is to promote rational energy use and renewable energy. In this conrext, it is respon-
sible for preparing the National Energy Plan, drawing up energy efficiency strategies for viable deve-
lopment, carrying our economic analyses of energy systems, and promoting and disseminating efficient
methods and techniques.

It is a (non-profit making) federative association whose adminiserative council consists of the Federal
Chancellor, the Minister for Economic Affairs and the President of the Conference of Regional Gover-
nors. Ies members are the federal and regional administrations and abour thirty energy institutions and
companies.

It provides a forum for the exchange of information and for cooperation.

It employs a permanent staft of abour 20,

Contact: Phone: 43.1.586.15.24 / Fax: 43.1.586.94.88

FORBAIRT (aN IRISH WORD FOR DEVELOPMENT), IN IRELAND

A new national agency, established on January 1st 1994, funded by the central government, with res-
ponsibility for developing Irish business enterprise and the technology needs of industry. It brings toge-
cher the functions of EOLAS (Irish Science and Technology Agency) and che Industrial Development
Aurthority (IDA).

FORBAIRT manages the technological R&D programmes financed by the Ministry for Science and
Technology, promotes and coordinates Irish participation in European Union Programmes, and provides
scientific expertise and rechnical, financial, management and marketing support for entreprises.
FORBAIRT has a total staff of about 800, working in 13 centres around the country. Twenty-one per-
manent staff are employed on the energy programme, plus temporary and external staff,

Contact: Phone: 353.1.837.01.01 / Fax: 353.1.837.28.48
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IDAE: INSTITUTE FOR DIVERSIFICATION AND ENERGY SAVINGS, IN SPAIN

An autonomous private firm linked to the public sector through supervision by cthe Minstry for Indus-
try, Commerce and Tourism.

It invests in energy efficiency, cogeneration and renewable energy projects, using government funds.

It also performs service activities for the Spanish Government, the European Commission (notably the
THERMIE programme) and private sector companies.

It employs abour 100 persons.

Contact: Phone: 34.1.556.84.15 / Fax: 34.1.555.13.89

IFE: TecHNICAL ENERGY INSTITUTE, IN NORWAY

A public sector R&D and promotion bady working mainly for the Ministry for Oil and Energy, the Nor-

wegian Royal Council for Scientific and Industrial Research, and the Departments of Water and Energy.

Out of a total staffl of 560, 50 are employed in the Energy Efficiency Department.

IFE has three main activities in this field:

o the “Energy in Industry” programme of demonstration projects;

e the “Lnergy Efficiency Informartion Centre”;

o the programme of state subsidies for energy efficiency investments in industry and in public and pri-
vace buildings.

Contact: Phone; 47.63.80.60.00 / Fax: 47.63.81.29.05

KFA-BEO: BioLogY-ENERGY-EcoLoGY DEPARTMENT
oF THE KFA INSTITUTE, IN GERMANY

KFA is a research centre at Jiilich, che largest such centre in Germany, employing a staff of over 4 000.
BEO, is the Biology-Energy-Ecology Department within KFA and has a staff of abour 180.

Ies activities include the preparacion of research programmes, the assessment of project proposals, recom-
mendations for their funding by the federal budget, monitoring of projects and evaluation of cheir
results.

In the energy field, these activities extend over the entire Federal Research Ministry research programme,
apart from nuclear energy and a few other sectors dealt with elsewhere (such as energy efficiency in trans-

portation).

Conract: Phone: 49.24.G1.61.38.83 / Fax: 49.24.61.61.58.37

NOVEM: THE NETHERLANDS AGENCY FOR ENERGY
AND THE ENVIRONMENT, IN THE NETHERLANDS

A public bady financed by contracts, mainly with the Department of Economic Affairs, NOVEM orga-
nises and coordinates government programmes in the field of energy efficiency, new technologies (espe-
cially renewable energies) and the environment.
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I seeks ro stimulare R&D and promotes energy efficiency techniques in the industrial and building sec-
tors.
It employs a staff of some 250 in chree centres and five regional offices.

Contact: Phone: 31.464.202.202 / Fax: 31.46.528.260

NUTEK: SwebisH NaTioNAL BoARD FOR INDUSTRIAL
AND TECHNICAL DEVELOPMENT, IN SWEDEN

NUTEK was established in 1991 as the legal arm of che Swedish Ministry of Industry and Commerce.
Its two most important duties are to promote the growth and regeneration of Swedish industry and to
promote long-term changes in the country’s energy system. It manages the narional energy research pro-
gramme, promores and introduces renewables on the marker, carries our analysis and energy economic
studies, ensures energy planning and coordination, surveys che operators of the deregulated electricity
market, implements strong programmes on More Efficient Use of Energy and manages the programme
for an Environmental Adapred Energy System in the Balcic States and Fascern Burope.

It employs a permanent staff of approximately 410 specialists in technical, legal and economic areas.

Contact: Phone: 46.8.681.91.00 / Fax: 46.8.19.68.26

TEKES: TEcHNOLOGY DEVELOPMENT CENTRE IN FINLAND

Established in 1983 by the Ministry of Trade and Industry, TEKES coordinates and finances applied
technical and industrial R&D.

Among its programmes, in the field of energy, TEKES covers rational energy use, renewable energies,
fossil and fusion topics through 11 energy technology programmes, in particular a renewable energy
technology programme, two energy and the environment programmes and five energy end use pro-
grammes.

TEKES employs a staff of 200 in all with a scaff of 10 in the energy division.

Contact: Phone: 358.0.69.36.74.73 / Fax: 358.0.69.36.77.93
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The network of partners and economic agents

Energy efficiency measures are ultimately carried out ac che level of the end user: industrial

and commercial enterprises, local communities, government services, transportation firms,
households.

The large number of economic agents involved is one of the greatest difficulties in imple-
menting these measures. Another difficulty is that in many cases the final decision does not
rest with the end user. In the case of housing, for example, there may be a difference of interest
between owner and tenant. An owner may prefer to install cheap appliances, even though
their running costs are higher for the tenant. The tenant has lictle motivation for underta-
king long-term improvements to his rented accommodation. Furthermore, consumers do
not have a clear perception of their energy bill because of a lack of information regarding the
benefits of rational energy use (and the lack of energy consumption metering in many coun-
tries).

ENERGY PRODUCERS AND DISTRIBUTORS

Producers and distributors of energy products are the best organised and most powerful
players on the energy scene and enjoy a monopoly situation in many countries, especially in
the case of electricity. They also very often receive state subsidies. Despite their public ser-
vice obligations, their management criteria have traditionally been based on increasing cheir
sales volume. Thus, producers and distributors may have a limited interest in promoting

rational energy use, and may even be hostile to it.

If energy efficiency programmes are to work, however, the power companies must be invol-
ved, for they know the market well, have frequent contact with the consumers of their pro-
ducts and, especially in the case of electricity distributors, have a large workforce deployed
in the field.
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The attitude of energy companies towards energy efficiency is beginning to change in many
areas: a number of energy companies are aware of the value of energy use management for
consumers, for the nation as a whole and for themselves, They are realising that:

o their real task is to provide the consumer with the best service possible at the lowest cost:
° more rational use will allow them to provide more services for the same quantiry of deli-

vered energy;
® a curbing of the growth in demand will allow them to stagger their investments better;
* managing demand, not only at peak periods, can bring them substantial money savings.

SUPPLIERS OF ENERGY-RELATED EQUIPMENT AND SERVICES

Suppliers of energy-related equipment and services are quite numerous: building designers
and construction firms, manufacturers or importers and recailers of cars, domescic electrical
appliances, light bulbs, engines,ecc. On the services side, it includes the distribution networks,
consultancy and engineering firms, financial service providers, training bodies, research
centres, technical centres, and repair shops. Lastly, “energy service companies”, for example
heat supply companies, are becoming more and more widespread in Western countries.

For these suppliers and service providers, energy use is often a side issue and the selling point
of their product often rests on unrelated criteria, above all price. Their main motivation for
energy efficiency is the desire to win or increase cheir market share by the sale of innovative,
competitive and lower-cost equipment. Their role is a key one in a market economy. Part of
an energy efficiency policy will be to examine with these professionals approaches for brin-
ging the most energy-efficient processes and appliances to the market. The regulatory, incen-
tive and promotional measures of the energy efficiency policy will have a strong impact on
this category.

INSTITUTIONAL BODIES
Institutional bodies also have an important role to play: cenrralised and decentralised
government technical services, technical centres and local or regional development bodies.
This category is very important in the designing, launching, monitoring and supervision of
programmes.

[IMPORTANCE OF PARTNERSHIP

Energy efficency programmes will be successful only if they are designed and executed with
the agreement of the economic agents directly or indirectly participating. All the actors we
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have mentioned are concerned but each of them has his own rationale in terms of profita-

blility, his own financial resources and technical competencies.

This implies that a specific effort is required to mobilise the various actors. Such partner-
ship is necessary to mobilise and establish links and dialogue berween the state departments,
regions, cities and other administrative bodies and to make encerprises and pther users more
aware of the collective interest of this approach. Moreover, numerous tasks linked to “imma-
terial” investments (promotion, market expansion) can only be performed in the frame of a
wide partnership, equally necessary to serve as a relay for the dissemination of efficient tech-

niques and che replication of successful operations.

Whether to guarantee the coherence and continuity of a national policy or to ensure the full
effectiveness of international cooperation, the pooling of the human, technical and financial
resources of each of the partners is imperative in any coherent and durable programme. It is
all the more important for developing countries and the countries in transition, for which
international cooperation can play a decisive role. It is vital that these countries draw up and
carry out their own programmes through a consistent approach and not in the form of a series
of dispersed projects lacking continuity.
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CHAPTER II

Decentralised projects and programmes:
energy efficiency in the provinces and regions,
cities and towns, and the rural world

Energy efficiency measures can be implemented in all sectors of activity at the level of the
end use of an energy product. Some changes in energy-use habits and techniques can be
obrained by means of national or international guidelines and decisions (European Union
regulations, for example), but, unlike energy production, efficient energy use has to be achie-
ved through a whole range of measures widely dispersed in sectoral and geographical terms:

a centralised initiative is necessary but not sufficient.

The success of an energy efficiency strategy in the service of sustainable development is very
closely linked to the decentralisation of efforts to draw up and implement action pro-

grammes.

Centralised planning has led to dramarcic failures in terms of energy efficiency, as demons-
trated by the the present situation in the Central and Eastern European countries. The suc-
cess of energy efficiency policies in other countries, by contrast, has highlighted the impor-
tance of involving the citizens in the energy policy-making process, of decentralising

responsibilities and involving partners in the implementation of programmes.

The success of energy efficiency policies also requires that the action programmes be mat-
ched to the state of development and the local economic, cultural and social characteristics,
which often vary widely from one region to another even within one country.

While the methods of government involvement and intervention in the industry, transpor-

tation, domestic and service sectors are general in nature, it should be remembered that they
need to be tailored to each specific context in which they are applied.
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An issue frequently raised is the interface between national programmes or international
ones (in the case of the European Union, for instance), and regional ot local programmes.
How can the convergence, compatibility and coherence of these policies and programmes be
guaranteed?

Let us first note that the risk of a dysfunction between these various levels is much lower for
energy efficiency than for other areas, particularly for energy production. There is neverthe-
less still a need for overall coherence. The most operational method could be linking orga-
nisations responsible for implementing the nacional policy and those developing local poli-
cies by contractual relations requiring joint discussion, formulation and negotiation of

programmes.

We shall now examine some aspects of projects in areas of application with specific fearures:
the regions, towns and cities, and the rural environment and its particular productive sec-

tor, agriculture.

4.1 PROVINCES AND REGIONS OR STATES

In many countries the political and administrative organisation of society is largely decen-
tralised: the regions (in Russia, Germany or Spain, for example) or the states (in the United
States, India or Brazil) have elected local authorities vested wich substantial control over eco-
nomic policy. Energy issues, because of their major impact on economic activity, employ-
ment, the quality of life, and the environment, are regarded by cthese authorities as of the
greatest concern, both from a political point of view (reflecting the will of cheir cicizens) and
from a regional development point of view. In these regions, where there is a high degree of
autonomy, drawing up an integrated demand-side energy policy and implementing an

energy efficiency policy have the same role as in a country.

These policies may vary widely from one region to another, as 1s the case in the United Stares,
with the development of efficient electricity use policies by California and the Norch-Western
and North-Eastern Scates. Similarly, it is at the level of the “"Linders” in Germany, the “auro-
nomous regions” in Spain and the “oblasts” in Russia that energy efficiency policies of

varying intensities have been drawn up and implemented.

Even when they do not have this degree of autonomy in structural policy for geographical
reasons, the regions and provinces have come into existence for geographical or historical
reasons and thus usually constitute relatively homogeneous economic and social unics where

action programmes tailored to specific local needs and to the concerns of local inhabitants
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can be applied with success. Regions and provinces would thus constitute the appropriate
geographical and economic framework for action programmes involving energy efficiency
(which must be close to consumers) and the development of local and renewable energy

resources.

The European Union has made much use of the potential for regionally based programmes.
In the context of energy policy, the regional energy planning programme designed by the
Direcrorate General for Energy encourages the drawing up of energy plans in each region of
the States within the Union. Similarly, in the context of regional policy there is the use of
the European Regional Economic Development Fund for energy efficiency projects. In seve-
ral countries, specific regional programmes are also being developed as part of national
policy, for example regional energy efficiency funds in France, and “Law 308" in Italy (as
shown in Box 9).

Box 5
ITaLy: OVERVIEW OF THE Law 308 / 82

The Law 308 passed in 1982 established a public subsidy system for energy efficiency investments. This
financial aid coming from the State budger was allocated ar regional level (21 regions) on the basis of
projects submitted either by enterprises, the regional or local authorities.

Over the 1985 - 1987 period, the global resules of chis actions were the following:

e number of projects awarded: 64 205

e total amount of susbsidies: 1 696 billion lire

e total amount of investments made: 5 814 billion lire

* amount of energy saved per year: 6.01 Mroe

The public subsidy represents on average 29% of the investment. The average unitary cost of the invest-
ment per toe saved was 968 000 lire.

Most of the projects were in the industrial sector: these industrial projects represenred an annual energy
savings of 4.3 Mtoe (i.e. 149 of the total energy consumprion of the industrial sector).

The programme was carried out in a very different manner from one region to another: the first six
regions (Lombardia, Puglia, Emilia Romagna, Piemonte, Toscana and Venero) counted for 81% of the
total energy savings, of which 20% solely in Lombardia.

A new law (Law 10 - 91), passed in 1989 and prolonged until 1995 replaced Law 308 wich larger bud-
gets for energy efficiency projects and renewable energy development.

Remark: the financial amounts are expressed in 1983 lire (for 1983, 1US § = 1 200 lire).

Contact: ENEA — Rome, Italy. Phone: 39.6.30.48.34. 20 / Fax: 39.6.30.48.39.30
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The importance of the region as the appropriate arena for energy efficiency is acutely felt in
the countries of Central and Eastern Europe, where it is reinforced by the desire to achieve
genuine decentralisation, to discourage a possible return to centralised state power. This is
reflected in the establishment of regional teams or agencies, as in Poland, of regional dele-
gartions of the national agency, as in Romania, of local energy efficiency teams or agencies at
the level of republics, regions or large cities in the Russian Federation.

The key to defining and implementing an energy efficiency policy at the regional level is the
creation of a specific local institution (see Box 6), which will play an active role in the regio-
nal development process. The experience of several countries shows that a mulci-disciplinary
regional team with a dozen or so members can achieve a great deal in terms of promotion

and leadership in a region.

Islands form a special type of region. They are often at a disadvancage, especially if they are
small, because of the high cost of energy resulting from transportation requirements (hydro-
carbons) or che scale of production capacity (electricity). They are therefore especially sui-
table places to develop energy efficiency and renewable energies (wind and solar power, in
particular). Here, too, the key to success is the establishment of a local team as part of the
island’s government, in charge of defining an integrated energy programme and formulating

and implementing programmes and projects.

Box 6
FOUR EXAMPLES OF REGIONAL AGENCIES

GRAPE, GroMosLASKA AGENCJA P0oszaNOWANIA ENERGEE,
Katowice REGION, IN POLAND

GRAPE is in charge of the energy saving aspects of the regional economic policy programme being
implemented by Kacowice Voivodeship. GRAPE is a limited liability company, created in March 1993.
It has 22 shareholders including the thermal power stations, the municipalicies, the heating companies
and one foreign insticution (Malmo, Sweden). It has 8 permanent staff members.

Contact: Katowice, Poland. Phone: 48.32.587.722 / Fax: 48.32.586.823
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ICAEN, InsTiTuT CATALA D'ENERGIA,
CATALONIA, IN SPAIN

ICAEN is a public company forming one part of the Department of Industry and Energy of the Gene-
ralitat of Catalonia. It was created in 1991 with the task of promoting the efficient use of energy and
contribuing to adapting Catalan energy scructures to new international market conditions. The Tnstitue
has a staff of 15.

Conract: Barcelona, Spain. Phone: 34.3.439.28.00 / Fax: 34.3.410.72.53

ENERGIEAGENTUR NRW,
NORTH RHINE-WESTPHALIA, IN GERMANY

The Energy Agency was set up in 1990 at the iniciative of the Ministry of Economy and Technology of
the Norch Rhine-Westphalia Region. It is a private limired company with a seaff of 15. Its purpose is
to inform companies and municipalities in the largese German federal state on the means available to
promote more efficient use of energy and to provide consultation services. Advice to applicants for sub-
sidies also falls within ics responsibilities. The Agency provides free advice and information primarily
to small and medium-sized companies, as well as to local auchorities in rowns and cities.

Contact: Wupperral, Germany. Phone: 49.202.24.55.20 / Fax: 49.202.24.55.230

AREAM, AcenciA REGIONAL DA ENERGIA E AMBIENTE DA REGIAO
Autonoma DA MADEIRA, MADEIRA, IN PORTUGAL

AREAM, Agency for Energy and Environment of the Autonomous Region of Madeira, is a private non-
profit association, created in 1993 on Madeira island with a staff of 6. Its main purpose is promoting
rational energy use, renewable energies and environmental protection. It assists, both technically and
scientifically, local and regional authorities and develops projects and studies in these areas, involving
both energy users and producers. AREAM is an active member of ISNET, the “Island Network” crea-
ted in 1993 wich the support of the European Commission.

Contact: Madeira, Porrugal. Phone: 351.91.226.266 / Fax: 351.91.225.129
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4.2 CITIES AND TOWNS
4.2.1 A privileged initiator

The other fundamental arena for an energy efficiency policy is the city or town. Cities are
the focal points of both dynamic development and its most glaring contradictions. From the
large conurbation to the small or medium-sized town, urban areas are daily confronted with
the problems of energy distribution (and in many cases energy production), transportation,
waste, air and water pollution, public lighting, and the comfort and living (or survival)

conditions of the inhabitants.

At city level, the issue is most often not to define an energy policy in the true sense, but to
draw up a coherent programme of actions in those fields where energy and environmental

problems interact (see Box 7).

The city, therefore, occupies a strategic position in the implementation of an energy effi-

ciency and pollution control policy:

e it is often the producer and distributor of energy in its territory;

e it consumes energy (buildings, transportation, service and craft activities, industry, etc.);

o it is, in large measure, in charge of urban planning and regulations in the field of buil-
dings and urban development;

e it also has an important role in providing incentives for the various socio-economic actors.

In all countries, cities are administered by a responsible authority, the municipality (almost
always elected) and its technical services which deal with the day-to-day situation and can
influence it.

The city is an entity with many features which qualify it to play an active role:

e it constitutes an administrative, financial and political unit, which makes homogeneous

. decision-making possible;

o it has responsibilities in various sectors which have a considerable influence on future
energy consumption and on the environment (town planning, land use planning, trans-
portation policy, etc.);

e it is a limited geographical area, which makes it possible to tailor policies to the local

context and thus make them more effective.
From the perspective of sustainable development, cities must seek to improve the standard

of living and well-being of their inhabitants, whilst respecting the constraint of pollution
limits on both a local and global level. This inevitably involves a strategy to limit polluting
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Box 7
SWITZERLAND: “ENERGY IN THE CiTY"

The “Energy in the City” Programme which was elaborated in the framework of the Energy 2000 Pro-
gramme (which seeks to reduce energy consumption and CO; emissions in the Swiss Confederation)
alms to convince cities of 5 000 to 60 000 inhabitancs to implement energy policies which are favou-
rable to the environment.

Some two-thirds of the Swiss population live in small and medium-sized towns, which thus have a par-
ticular role in attaining these objectives,

The “Energy in the City” programme secks to exploit the experience of the most advanced communes
and to encourage the others to introduce local environmentally-aware energy policies.

In the first phase, three pilot towns were selected. They listed and compared their experiences, then ana-
lysed the reasons for success or failure. The second phase will involve establishing working groups in
these towns and creating a network for the exchange of experience.

Since 1993, certain pilot cities may obtain the “Energy city” label (as in che case of Neuchatel), if they
respect certain conditions:

e to ser energy management objectives;

s to plan investments;

® to monitor projects in order to obtain concrete resulrs.

Conrace: Lénergie dans la Cité — Cossonay-Ville, Switzerland.
Phone: 21.861.00.97 / Fax: 21.862.13.25

emissions, promote more efficient use of natural resources, including energy, and maximise

waste recycling and use of local renewable resources,

Developing such a policy requires that a certain number of instruments are created to col-
lect information and aid decision-making: the analysis of energy consumption and of the
associated pollutant emissions; the analysis of the transportation scheme; an urban energy
supply policy; methods for implementing demand side management.

4.2.2 A city can act on its assets
(communal buildings, transport, etc.)

Even with few human and financial resources, a city can begin to set up simple and efficient
management systems to monitor energy consumption in communal buildings. It is not neces-
sary to postpone this inexpensive and indispensable action, which permits the identification
of energy saving potentials in the city, uncil advanced tools are purchased and set up. Moreo-
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ver, the energy saving actions which are identified by this method are in general simple, low-

cost measures which often go along with improving municipal energy management.

Basic actions, such as rehabilitating equipment (boiler rooms, air conditioning systems, ligh-
ting, erc.) and regulating their consumption, monitoring and concrolling the consumption in
cach building using computer equipment, etc., permits the comparison of technical and
financial ratios and thus enables one to detect anomalies, to establish audits and hence to
determine work programmes which incorporate the priorities of the city, the cost of the action

and its expected savings. An annual energy balance is also useful for long-term comparisons.

Above all for a city as well as for a region, the key to success is the establishment of a per-
manenrt team, equipped with sufficient human and financial resources, in the form of an
“energy-environment unic” at municipal authority level. For small cities, these unics, which
cover all sectors of activity and the various types of assets at city level, could be composed

of no more than one person (this person can cover several small towns).

In the second stage, the management system can be improved by incorporating more buil-
dings, by increasing precision and integrating remote control. These are more ambitious
actions which require heavier investments, for example:

e energy diagnosis of the public buildings (precise study of the technical performances of
buildings and of their equipment) which leads to a list of potential improvements, their
cost, their expected savings in energy and the profitability of the investment (chis dia-
gnosis is a useful energy planning tool for a city);

e installation of an efficient remote control system to monitor and command che city’s boi-
ler rooms;

e substicuring certain energy sources by new ones (natural gas) or exploiting local energy

sources (solar energy, wood, waste);

L]

thermal rehabilitation of buildings;

* promoting combined heat and power production;

s remote control of the communal lighting system to ensure adequate lighting, to monitor
consumption and reduce maintenance costs (by detecting failures and repairing them
immediately); replacing traditional bulbs by efficienc ones.

The energy consumption of a city is the sum of individual consumptions which result from a
large number of isolated public or private decisions. The city authorities have an important
role to play in encouraging energy savings by improving the profitability of their own invest-
ments, by training city employees in charge of asset management, by setting up relations bet-

ween various agents and informing che population on the rational use of energy in households.
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4.2.3 Urban development plans, a coherent development,
network coordination and local energy resources

Many cities elaborate development plans, an opportune moment to address energy and
environmental issues and transportation problems. At the first stages of defining new zones
for development, new objectives should be adopred such as choosing a development which
allows alternatives to the private car, using optimal and complementary energy networks
(electricity, gas, heat, cold), using renewable and local energy sources, promoting biocli-
matic archicecture. To improve transportation, the authorities can chose to favour in prio-
rity projects which maintain domestic, professional and commercial activities in one area,
or which build or improve housing developments with easy access to public transport sys-

rems.

For district heating, some cities have claborated municipal plans to define neighborhoods
where specific energy sources are used and others are limited. To implement such actions,
accompanying measures are required which are the typical responsibility of a city: promo-
tion, information and advice (to consumers, neigbourhood representatives, elected officials,
heat and electricity suppliers and maintenance operators); subsidies to facilitate and accele-

rate the connection of the selected necworks, etc.

Depending on the legal context of the country, a city can organise the use of local energy
sources such as heat recuperation from waste incineration, biogas from purification stations
wood from communal forests, solar power. The networks permit che diversification of energy
sources and are in general less polluting chan individual installacions; a city may then opti-

mise its energy distribution and reduce its energy dependence.
4.2.4 The urban transportation policy

A city’s transportation policy is not solely limited to managing communal vehicles, alchough
analysing their consumption would point out badly tuned vehicles, lead to proper mainte-
nance and driver training (see Box 34, Chaprer IV - 2.1, “Reducing energy consumption in
a bus fleet through training”) and help optimise routes. All of these measures would reduce
energy consumption, as well as pollution and noise.

In a broader perspective, by using its competency in the field of urban planning and deve-
lopment, a city can play an important role in reducing energy consumptions linked to trans-
portation on its territory. In general, urban transportation plans aim to moderate the need
for mobility, to facilitate the use of transportation modes other than cars (public transport,
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bicycles, walking) and to encourage an economic use of the soil. When a city applies various
coordinated measures, it improves the quality of life both by reducing the time lost in com-
muting and by reducing traffic and its related nuisances and ensuring a balanced develop-

ment of the city through a rationalisation of its organisation.

Considering that the use of private vehicles is often inadapted when social activities (pro-
fessional, commercial, domestic, etc.) are situated in the same urban areas, a city can adopt
urban development plans which encourage this proximicy: mixed activity zones and redu-
ced distances make bicycles, walking and public transport attractive alternatives in terms of

time spent in transportation. Here are a few measures a city can apply:

e Limiting the development of large office buildings to areas where reliable public transport
exists and limiting the number of parking spaces. The combinacion of these two measures
should discourage employees from using their cars.

¢ As much as possible, the inhabitants’ needs for services should be satisfied without neces-
sarily leaving their residential area. In the same spirit, implanting malls and commercial
zones alongside the highway and in peripheral areas which are only accessible to cars should
be avoided.

* Promoting public transport: creating professional activity zones around the main stations
and bus-stops, setting up separate infrastructure, adapting roadsigns (for example, setting
up a system of traffic lights which gives priority to public transport vehicles), increasing the
fleet, establishing a “park and ride” tariffication system, setting up convenient connections.

¢ Promorting the use of bicycles requires setting up safe, user-friendly and convenient infra-
structure: separate and whenever possible unbroken lanes on large avenues; the possibility
for bicycles to circulate in both directions on one way streets to reduce distances; special

infrastructure and road signs; bicycle lots next to large urban transport stations.

e Restricting the use of cars: it has been observed that excending the road system often
increases traffic. Instead of developing new roads which are supposed to make traffic more
fluid, a city can choose to improve the use of the existing system: better traftic light coor-
dination, building car parks in the close vicinity of urban transport stations. When the use
of private cars is made inconvenient, urban transport becomes more competitive. A city can
thus close some roads to traffic, create low speed zones, reduce the number of parking spaces

and increase the price of parking in certain cases.
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Some cities such as Groningen (170 000 inhabitants - The Necherlands) have been imple-
menting these types of measures for over ten years, even cutting the city into four separate
sectors which are only accessible to cars by using peripheral boulevards while urban trans-
port and bicycles can go from one to the other. Despite an initial outcry, the project has
been successful and there is discussion of completely closing the center of che city to traffic.
The results of this city’s policy are convincing: in 1996, the main mode of transportation
was the bicycle (48%), ahead of the car (31%), walking (169%) and urban transport (59%).
This success has led the regional authorities to reflect on the elaboration of a “regional mobi-
lity plan”.

Conrtace: Gemeente Groningen. Fax: 31.50.672.376

Box 8
THE TRANSPORTATION POLICY IN THE URBAN COMMUNITY OF STRASBOURG (UCS)

In terms of rransportation, the Urban Communicy of Strasbourg (UCS) is confronted with a double chal-
lenge:

® Facing the deep rransportation problems linked with the constant increase of the mobility of the inha-

bitants (+ 2% per year) and the increasing race of mororisation.
o

® Integrating in its transporration policy factors which are specifically linked to its scracegical position:
within the European Union — Strasbourg has an international role as headquarters of European Union
instirutions, within the zone of the Rhine, in the frame of which various cross-border cooperation acti-
vities take place, within the region and che arca of influence of che Strasbourg activities area. This situa-
tion is reflected in the necessity to operate @ complex ser of infrastructures and transporration systems
which are centered around the city; an international airporr, a rail network, a main highway system
(Iinked ro the large French and European axes of communication ), the autonomous port of Strasbourg,
the river system.

To solve che problems of viability, pracricalicy and environment which affect the conurbation, the UCS
has elaborated a new “transportation plan” which provides for a global and mulei-modal planning of

urban transportation, with short and medium co long term (2010} objectives.

Straregic measures have been adopred:

® building a tramway necwork and cthe associated rescructuring of the urban bus network;

* creating poles for intermodal connections to facilicate the passage from one mode to anocher;
* rchabilitacing the space reserved to pedestrians;

e developing bicycle paths;

@ moderating the use of cars.

Contact: UCS — Strasbourg, France. Phone: 33.3.88.60.90.80 / Fax: 33.3.88.60.93.83
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4.3 THE RURAL WORLD AND AGRICULTURE
4.3.1 Energy and agriculture

Agriculture, considered as a specific sector of production, is often neglected in the formula-
tion of energy policies and even in energy efficiency policies because it uses liccle energy com-
pared with other sectors.

For the OECD as a whole, energy use in agriculture in fact accounts for only 2 per cent of
total final energy consumption. In many (non-OECD) energy statistics, agriculture is not
even separately identified but comes under the heading “other sectors”, where its energy use
is lumped togecher with the much larger use of the residential and services sector.

This atritude should be reviewed bearing in mind the following facts:

e the quantity of direct energy consumed in farms is indeed small in the national energy
balance of industrialised countries, but in terms of value added, agriculture ranks about
the same as all light industry as a whole. Although energy consumption is not generally
speaking a major concern of farmers, any gains on their energy bill would certainly be wel-
come, as profit margins are often small;

» for some branches of agriculcure — for example, greenhouse or bactery farming — the energy
system used and its cost are decisive factors in the viability of the enterprises;

the intensive agriculture of industrialised countries uses twice as much energy indireccly
as it does directly: energy in fercilisers, cactle feed, agricultural products and transporta-
tion. Furthermore, in the energy balance, this use is classified under the industry heading.
Finally, energy use in the agri-foods industry is far from negligible;

e farmers’ direct and indirect consumption of energy has a significant impact on the envi-
ronment, especially as regards water and soil pollution: a number of energy efficiency
improvements — particularly in livestock facilities — are justified by the environmental

improvement they will bring.

The agriculture sector, therefore, like other sectors, can use energy efficiency measures to
improve productivity and reduce its harmful environmental impact. However, this sector
cannot be treated, in terms of energy efficiency actions, in the same manner as the induscrial
sector is, because it operates within a rural world in most countries with a quite different
development pattern than that of the industrial sector. Therefore, energy efficiency actions
in the farming sector cannot be separated from actions which target the other categories of

rural activity.
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4.3.2 Energy efficiency and rural development

In developing regions and countries, the rural environment and farming activities have a
much greater economic and social importance than in most OECD countries. Energy is vital
in these areas, both for productive activities (irrigation, for example) and to ensure the bare
minimum of comfort for families (lighting, cooking facilities, etc.). In rural areas, encrgy
problems imply an almost toral absence of non-local energy sources — which are too expen-
sive —and the gradual disappearance of traditional energy sources (fuelwood), with its almost
unavoidable corollary: growing environmental degradation (deforestation for charcoal pro-

duction, soil erosion, etc.).

The importance of the energy issue in the rural environment is thus much greater than one
mighrt have thought in the light of agriculture’s relatively small share in the energy balance.
Our atcention should extend beyond the agriculrural sector to the development of the rural
world in general, which involves:

e the maintenance or creation of sufficient economic activity in the rural environment to dis-

courage outmigration (“living and working in the hometown”);

Box 9
ENERGY IN THE RURAL WORLD: ACTIONS FOR LOCAL DEVELOPMENT

Alentejo, in Portugal, is a wine region. Traditionally, after the dressing of the vines, wine-growers gather
up the vine shoots by hand, pile them up at the edge of their property, and burn them ro avoid the deve-
lopment of vine diseases.

Since 1988, this traditional method has been modified. The mayor of Redondo, a town of the region,
decided to use chis agriculeural waste ro heat communal buildings. He was supported in this project by
the VALOREN programme of the European Commission.

A thermal audit was made of the school block. Old dwellings were insulated. A small discrict heating
network was installed, to hear the school and its cafeteria. A furnace was built, specially adapred to use
vine shoots as fuel. Finally, the mayor bought a trussing machine for vine shoors, which is lent to the
wine cooperative. The latcer, in exchange, delivers the vine shoor rrusses free of charge to the commu-
nal districe heating facilicy.

For the wine growers, the work is more rapid and much less laborious. The school is well heated, at
almost no cost. This new system is also beneficial to the environment since the incineration of the vine
shoots in a furnace produces less pollutants than in a traditional fire. Other towns of the region have

already followed the example of Redondo.

Contact: Coordination Commission of che Alentejo Region, Portugal.
Phone: 351.66.740.300 / Fax: 351.66.265.62
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e the improvement of living standards and socio-cultural services for the people concerned

(education, healch, leisure activities).

Energy is vital to the objective of sustainable development for che rural environment, it is
essential to all activities and can consticute one of its main exportable products. Rarional
energy use and the exploitation of renewable energies can contribute to improving the eco-
nomic and social situation, support existing activities (by improving productivity), give rise
to new activities and generate new revenue. Although we shall not be discussing renewable
energy sources in this document, it is important at this point to stress their essential role in
the development of the rural world. Firstly, renewable resources are often the cheapest source
of energy for the rural population, and, secondly, they can provide a substantial marketable

resource, as shown in Box 9.
4.3.3 Overall approach, leadership, partnership

An energy efficiency strategy for rural areas should address all rural activities and be based
on a comprehensive analysis of the development of the region, strong leadership and res-

ponsible partners.
A COMPREHENSIVE APPROACH

An energy cfficiency measure, project or programme should not be evaluated strictly in the
light of energy considerations alone. An operation with a broader development outlook
including both economic and social dimensions is most likely to succeed. This requires:

* the permanent involvement of those in charge of local development. Too many projects
which go well in the first phase of implementation subsequently fail, because of a lack of
follow-up by a competent agent;

e the comprehensiveness of activities and criteria which means rackling, in the same pro-
gramme, the whole range of activities and taking into account a wide range of factors (the

economy, the environment, employment, quality of life, community stabilicy, etc.).

The approach to or assessment of a project ot programme must be based on several criteria which
reflect its various objectives, i.e. consolidating economic activities, increasing disposable income

through che savings made, creating new activities, improving the environment, etc.
Thus, integrated programmes are called for which incorporate all these aspects. Their eco-

nomic evaluation should take the “global cost” into account and incorporate external costs

and benefits, job creation, environmental improvement, etc.
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LEADERSHIP AND PARTNERSHIP

The search for synergies between various solutions or various activities calls for coordinarion
between a number of partners: elected representatives, farmers, landowners, industrial ope-
rators, consumers, and others. In the rural environment, more than anywhere else, the dis-
persed nature of accivities and wide range of partners means chat getting a project off che
ground requires strong leadership, to devise proposals and initiatives and to assemble the
required expertise. With effective leadership, the rational use of energy, because it involves

all rural activities, will generate momentum for all issues relating to development.

The main partner in the project is the project manager, who takes responsibility for the pro-
ject and monirors progress. Unlike the case of enterprises (where management is responsible)
or cities (where the municipal authority is responsible), it is hard to find suitable project
partners in the rural environment. Ideally, projects should be the responsibilicy of elected

representatives, supported by a technical team.
4.3.4 Energy efficiency action programmes

Energy efficiency action programmes in the rural environment mainly concern the following

Secrors:
HousInG

* Renovation of existing housing: insulation, installation of space heating systems (use of
wood); in some regions, installation of solar-powered water heaters;

o new buildings: development of bio-climatic housing;

e equipment: advanced (low-energy) cooking appliances, lighting and domestic electrical

appliances.
RURAL ELECTRIFICATION

The cost of “commercial” energy (grid electricity and oil products) is generally very high in
rural areas because of their poor accessibility and the dispersed nature of demand. The eco-
nomic attractiveness of energy efficiency projects is usually much greater in rural than in
urban environments, and electricicy efficiency is a prime area for such a policy.

In rural areas, the development of decentralised electricity production using renewable
energy sources (windpower, small-scale hydropower, photovoltaic power) should be accom-

panied by the dissemination of energy efficient equipment.
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In addition to domestic uses, irrigation represents a major source of electricity use in many
countries. Energy management in this field will encompass improving water management
on the basis of an analysis of demand, sizing facilities to meet requirements and maincaining

them, and choosing the most efficient equipment.
FARM BUILDINGS

Air conditioning is a very important issue for greenhouses and livescock buildings: in terms
of ventilation, insulation, regulation, heating systems and the type of energy used. In the
case of livestock buildings, the use of biogas combines energy efficiency and environmental
protection. Lastly, significant progress has been made in drying and dehydration (see Box
10).

AGRICULTURAL MACHINERY

Tractors and various other machines are the major consumers of energy (in the form of fuel)
in the agriculture sector. The same types of action are called for here as in the transportation
sector: choosing the proper vehicle or machine (with respect to power, in particular) accor-
ding to proposed use; correct maintenance and upkeep; an economical style of driving.

Box 10
ENERGY AND AGRICULTURE: AN INTEGRATED APPROACH

Several rabbit breeders in Bretagne (France) experienced extraordinarily high death rates among young
rabbits. The veterinarian traced che cause to the poor thermal conditions in the breeding buildings. The
breeders had premises audited with the additional objective of investigating possible €nergy savings.
Following the audits, modifications were made to the buildings: the pre-heating division was insulated,
the warm air distribution system was modified, a humidity control system for the summer monchs was
installed. Afrer these improvements, electricity demand decreased by 25%, the mortality rate by 7%.
The pay back period was calculated at two and a half years.

Conract: Ademe — Bretagne Regional Delegation.
Phone: 33.2.99.85.87.00 / Fax: 33.2.99.31.44.06
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4.4 DECENTRALISED COOPERATION NETWORKS

Another important means of stimulating and facilitating energy efficiency programmes and
projects is to organise international networks for the exchange of information and experience,
Networks of this type already exist at European and at OECD level. It is important chat they
be systematically extended to the countries of Central and Eastern Europe and to developing
countries. The most active cities and regions and the European networks are in fact already
focusing their attention on the countries of Central Europe (for example, Poland and Roma-
nia) and on the Mediterranean countries. Boxes 11 and 12 present the European networks
of cities and regions for energy efficiency.

Box 11
THE EUROPEAN NETWORK OF CITIES FOR ENERGY MANAGEMENT
AND THE ENVIRONMENT, ENERGY-CITIES

The European Union programme “Energy and the Urban Environment” was che starting point for the
“European network of cities for energy efficiency and the environment”, Energy-Cities.

A comparison of achievements in the field of urban energy policy between twelve European cities ins-
pired them to form a city network to exchange information, experience and know-how. A Charter was
drawn up: the signatory cities declare that they have an obligation to contribute actively to rational
energy use, and thus to environmental improvement, and that these are achievable goals. The nerwork,
which in early 1996 had over 40 members, is open to any European city wishing to participate. Some
Central and Eastern European cities are already members and others have asked to be associated with
the network.

“Energy-Cirties” is an association, the leading team of which is based in Besancon, France. This team
coordinates meetings berween the cities. It compiles a register of the activities of the European cities,
the partners and the economic agents involved, and puts them in touch with one another and with cities
that wish to conduct joint studies and projects.

Contact: Energy Cities — Besancon, France.
Phone: 33.3.81.65.36.80 / Fax: 33.3.81.50.73.51
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Box 12
THE EUROPEAN NETWORK OF REGIONAL AGENCIES:
FEDARENE

FEDARENE is a European network of regional agencies, each with the task of setting up and directing
regional energy management and environmental prorection policies. Each regional agency, wichin the
context of its own specific constraints, has developed specific solutions to similar problems. Their diver-
sity provides a wealth of experience to be shared and developed while respecting the particular identicy
of each agency. FEDARENE is the forum for this exchange of experience and information between Euro-
pean regions. It is also particularly well-placed to act as cthe representative of its members in dealing
with the European auchorities and as a relay for che lateer’s policies. FEDARENE gathers 46 regions

(1996).

Contact: FEDARENE — Brussels, Belgium.
Phone: 32.2.646.82.10 / Fax: 32.2.646.89.75
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International cooperation

The first energy efficiency strategies were drawn up and carried out in the Western indus-
trialised countries and Japan in response to the sharp oil price increases on the world mar-
ket in the 1970s. During the 1980s, the concepr of energy efficiency as an essential com-
ponent of energy and development policy gradually broadened to reach all developing
countries and, more recently, has come to be seen by most of the governments as a vital
contributor to the reconstruction of the economies of the countries in transition in Central

and Eastern Europe.

In parallel with this broadening dictated mainly by economic and political considerations,
energy efficiency was given an added and marked boost by the growth in environmental
concerns, both local (waste, pollution, risk of accidents) and global (waste, pollution, cli-

mate change, risk of major accidents).

International cooperation in the field of energy — technical assistance and financial aid —
has thus been extended to cover energy efficiency, linked ever more closely with the envi-
ronment. While this cooperation is still not sufficiently developed in view of the porentials

and needs, it involves a large number of organisations,

Many insticutions and organisations are active in international cooperation in the field of
energy efficiency, some as their main accivity, others as part of global cooperation pro-
grammes. We are presenting in the following paragraphs the main actors in this field,

without pretending to cover the whole panorama which excends every day.
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5.1 AT WORLD LEVEL: UNITED NATIONS ORGANISATION,
DEVELOPMENT BANKS AND WORLD ASSOCIATIONS

5.1.1 The United Nations Organisation
INSTITUTIONS AIMED TO ORGANISE THE DEBATE

At world level, many inter-governmental and non-governmencal organisations and asso-
ciations are active in the energy field. The United Nations Organisation has set up several
committees and organisations to ensure dialogue and cooperation between nations at world

level:

¢ The Commission on Sustainable Development

The Commission on Sustainable Development is concerned by energy efficiency matters in

two different domains:

— sustainable development: Energy martters are covered by chapter 9 of the Agenda 21 under
the title: “Protection of the Atmosphere”, sub-title: “Promoting sustainable develop-
ment”, sub-sub-title: “Energy development, efficiency and consumption”.

— reduction of greenhouse gas emissions: This concern is over the long term and deals in par-
ticular with reducing the global CO; emissions to an acceptable threshold and stabilising

the concentration of CO; gases in the atmosphere.

e £ 24 Committee
The United Nations Committee on new and renewable energy and energy for the develop-
ment (which we call the E 24 Commirttee, because there are 24 experts in this commirttee)
was created as a follow-up of the Nairobi Plan of Action and the Committee on Natural

Resources / Energy which both operated as inter-governmental panels (see Box 13).
COOPERATION PROGRAMMES AND SPECIALISED ORGANISATIONS

The United Nations have developed broad cooperation Programmes such as the United
Nations Development Programme (UNDP - technical assistance) or the United Nations Envi-
ronment Programme (UNEP), and have created specialised organisations such as the United
Nations Industrial Development Organisation (UNIDO - general surveys, identification, pre-
paration and evaluation of projects) which can take in charge energy efficiency in their domains.

Between technical assistance of a general nature and the funding of specific investments lies

the Energy Sector Management Assistance Program (ESMAP) launched in 1983 jointly by
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Box 13
UnITED NATIONS COMMITTEE ON NEW AND RENEWABLE ENERGIES
AND ENERGY FOR THE DEVELOPMENT
REPORT OF THE SECRETARY GENERAL

Summary

In 1987, the World Ceommission on Environment and Development concluded rthac the best roure to
sustainable development of the energy system is a “low energy path”, which means that nations should
rake the opportunities “to produce the same levels of energy services with as licele as half the primary
energy currently consumed”. The improvement of energy efficiency, or the more rational use of energy,
is generally viewed as the most important option in the near term to reduce greenhouse gas emissions
and to reduce the negative impacts of the use of energy and/or fossil fuels.

There is growing awareness of the serious problems associated wich the provision of sufficient energy ro
meet human needs and to fuel economic groweh world-wide. This has pointed to the need for energy
and material efficiency, which would reduce air, water and thermal pollution, as well as wasee produc-
tion. Increasing energy and marerial efficiency also have the benefics of increased employment, impro-
ved balance of imports and exports, increased security of energy supply and use of adopting environ-

mentally advantageous energy supply.

Large porential exists for energy savings through energy and material efficiency improvements. Tech-
nologies will not now nor, in the foreseeable future, be che limiting factors with regard to the conti-

nuing energy efficiency improvements.

There are serious barricrs to energy efficiency improvements, including unwillingness to invest, lack of
available and accessible information, economic disincentives and organisational barriers. A wide range
of policy instruments, as well as innovarive approaches have been tried in some countries in order to
achieve the desired energy efficiency improvements and hold promise to other countries.

These include regulations and guidelines, economic instruments and incentives, voluntary agreements
and actions, information, education and training, and research, development and demonstration. An area
thar requires particular attention is that of improved international cooperation to develop policy ins-
rruments and technologies to meet the need of developing countries. Macerial efficiency has not recei-
ved the attention that it deserves. Consequently, there is a dearth of data on the qualities and quanrities
of final consumprtion, thus making it difficult to formulate policies. Available dara, however, suggest
that there is a large potential in industrialised countries.

Contact: Deparement for Policy Coordination & Sustainable Development
Division for Sustainable Development - Energy & Natural Ressources
United Nations DC 2 - New York, NY, USA
Phone: 1.212.963.46.61 / Fax: 1.212.963.17.93
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UNDP and the World Bank (and organised by the World Bank). ESMAP has implemented

pre-feasibility and pre-investment studies and activities in over 60 councries.
REGIONAL ECONOMIC COMMISSIONS

The United Nations have also set up regional economic commissions which are active at the
level of the major regions of the world, We give hereafter two examples of chese commis-

sions particularly active in the energy field:

e The UN Economic Commission for Europe (UN-ECE) has supported an “Energy Effi-
ciency 2000” programme, which was launched in 1991. The programme’s main objective is
to facilitate cooperation and information exchange in the field of energy efficient and envi-
ronmentally sound management methods and rechnologies among European countries and
particularly between the market economies and the countries in transition. Programme acti-
vities include the organising seminars, information exchanges, publishing a yearbook on
energy efficiency techniques, partners and experts in European countries, and implementing
a preliminary identification phase for major energy efficiency programmes covering large

areas (cowns and cities) proposed by the member countries, called “demonstration zones”.

e The United Nations Economic and Social Commission for Asia and the Pacific (ESCAP)
is the most important regional organisation in this area, with 31 member countries, 28 of
which are developing countries. It plays an active role in regional cooperation and in energy
development. ESCAP activities in this field are focused on three areas: energy planning,
energy efficiency and renewable energy development. Cooperation programmes such as the
Regional Energy Development Programme and the Pacific Energy Development Pro-

gramme are financed by UNDP.
PARTICIPATION IN OTHER COOPERATION ACTIVITIES

Some programmes and organisations of the United Nations participate in worldwide acti-
vities with other international organisations. One of the most important of these actions is
the Global Environment Facility (GEF), a fund sec up by donor countries (foremost among
them Germany and France) on an experimental basis for three years in 1991, and renewed
in 1994. It aims to give financial assistance to developing countries for demonstration, tech-
nical assistance and investment projects which favour the global environment and clean tech-

nologies (see Box 14).



5. INTERNATIONAL COOPERATION CHAPTER 11

Box 14
THE GLoBAL ENVIRONMENT FACILITY

1. Proposed by Germany and France in 1989, the GEF was created in 1991 to help the developing

countries, through grants or loans, address four problems related to the global environment:

s global warming due to the increase of the greenhouse effect, itself caused by the increased emission of
pollucant gases;

e the pollution of international warers;

e the descruction of biological diversity;

e the thinning of the ozone layer, caused by fluorocarbon emissions.

A three-year pilot phase of the GEF, endowed with 1.2 billien dollars, was undertaken in 1991, This
first phase, under the commen management of three Unired Nations Agencies — the UNEP, the UNDP
and the World Bank — permicted the definition of the themarical priorities and the testing of the action

modes and financial management.

2. In March 1994, at the end of che pilor phase, the GEF Member councries decided to underrake a
sccond phase of this facility, endowed with 2 billion dollars.
Three authorities participated in the GEF decisions during this new phase:

the Assembly, comprising the representarives of all the participating countries (94 in April 1994) is
in charge of defining the overall orientations of the facility;

the Council, comprising 14 members from the donating countries and 18 members from the benefi-
ciary countries, is in charge of operational issues concerning the developmenr of GEF programmes;

the secretariat ensures the implemenration of the Council’s decisions.

The three United Narion's agencies cited above ensure the technical, adminiseracive and financial mana-
gement of the facility. |

3. In the same spirit, France set up in 1994, the "French Global Environment Facility” (FFEM),
endowed with 400 million francs over three years, on a bilareral basis, wich cthe same themes and the
same criteria as the GEFE It is under the responsibility of an Executive Committee composed of
representatives of the concerned miniseries (Treasury, Foreign Affairs, Cooperation, Environment,
Research). The Caisse Francaise de Developpement is in charge of secretariar and administrative

management.

Contact: GEF — Washington, DC, USA. Fax: 1.202.522.32.40
FFEM — Paris, France. Fax: 33.1.40.06.32.48
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5.1.2 Development banks

In the United Narions system, the World Bank, through its regional divisions, carries out
in-depth surveys of national energy situations and provides loans for energy sector develop-
ment. Alcthough the bulk of these loans still goes to production and transportation systems,
energy efticiency has been receiving increasing emphasis in Bank policy papers, as presen-
ted in Box 15.

At the European level, two international development banks play an important role:

* the European Investment Bank (EIB) is part of the European Union structure and operates
within and outside the Buropean Union under financial protocols atrached ro Buropean
Commission cooperation agreements;

* the European Bank for Reconstruction and Development (EBRD), which was specifically
set up to finance development projects in the countries of Central and Eastern Europe and
the CIS. In September 1994, EBRD created an Energy Efficiency Unit to éxamine and
support projects in this field under the Bank's rule (see Box 16).

Box 15
DEFINITION OF THE STRATEGY OF THE WORLD BANK
ON ENERGY EFFICIENCY IN DEVELOPING COUNTRIES

Quorarion from a “World Bank Policy Paper: Energy Efficiency and Conservation in the Developing
World (1993)" (Chapter 7)

(...) The Bank will continue its efforts toward increased lending for components te improve encrgy effi-
ciency and promote economically justified fuel switching. In addicion, however, in taking advantage of
the increased receptivity of many developing counrries to efficiency issues, cthe Bank will sharpen its
focus by undertaking the following four point programme:

— To gain greater country commirment, the Bank will better integrare energy efficiency issues into its
country policy dialogue so that they can be addressed ac an earlier stage. (...)

— Approaches for addressing demand-side management and end use energy intermediation issues will
be identified, supported, and given high-level in-counery visibilicy. (...)

— The Bank will give greater attention to the transfer of more energy efficient and pollution-reducting
technologies in its sector and projects work.

Contact: World Bank — Washington, D.C., USA.
Phone: 1.202.477.12.34 / Pax: 1.202.477.63.91
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Box 16
EBRD’s ENERGY POLICY

The European Bank for Reconstruction and Development published in March 1995 a document pre-
senting its energy policy. The first of five operational principles is to “increase energy efficiency and cost
effectiveness, in both energy supply and demand™.

The document presents that this objective will be pursued through:

— direct investment projects and/or support to specialised financial intermediaries for industrial restruc-
ruring operations which include specific actions to improve energy efficiency (provided the industries
involved are demonstrably economically viable after restructuring);

— specific energy supply and demand side efficiency in the power, gas, district heating, municipal acti-
vities and, in general, the public sector;

— supporting bankable projects to upgrade supply equipment;

— introducing more efficient rechnology when economically justified;

— supporting the development of ESCOs, leasing and chird party financing companies;

— developing financing inscruments which could allow the Bank to overcome barriers in financing small-
scale energy efficiency projects.

In addition, to promote cost-effectiveness and energy efficiency, the EBRD will support selectively pro-
jects that are included in countries” long-term least-cost development plans for the secror and, to the
extent possible, Integrated Resource Plans to ensure that supply-side and demand-side investments are
considered on an equal footing.

Contact: EBRD, Energy Efficiency Unit — London, United Kingdorm.
Phone: 44.171.338.70.79 / Fax: 44.171.338.69.42

Again, at the level of the major regions, it should be noted that the Asian Development Bank
plays an important role in funding energy efficiency programmes, as alse more recently does

the African Development Bank and Inter-African Development Bank.
5.1.3 World Associations

In several countries or regions, and at world level, non governmental organisations and asso-
ciations are active supporters of energy efficiency, in particular through information and lob-
bying (see Boxes 17 and 18). The World Energy Council (WEC), with about a hundred
member countries , has integrated energy management and rational energy use in its agenda
which covers all issues related co energy. Its most recent triennial congress which tock place
in Tokyo in 1995 was the occasion to present a certain number of studies, among which an
important study on energy efficiency implementation.

Contact: WEC, Publications — London, United Kingdom. Phone: 44.171.930.3966 / Fax: 44.171.839.3285
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All

are

these parallel activities at world level and in the major economic regions of the world
the subject of a proposal for harmonisation in the context of Agenda 21 adopted ar the

Rio Conference in June 1992, the “Global Efficiency 21" programme.
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Box 17
WEEA: WorLD ENERGY EFFICIENCY ASSOCIATION

The World Energy Efficiency Association was founded in June 1993 as a private, non-profit organisa-
rion composed of industrialised, in economic transition and developing counrry institutions and indi-
viduals charged with increasing energy use efficiency.

WELA was formed to: (1) serve as a clearing-house for information on energy conservation programimes,
technologies and measures, (2) disseminate this informacion worldwide, and (3) publicise international
cooperation efforts in energy conservation.

WEEA members are drawn from both the private and the public sectors. Intergovernmental organisa-
tions, non-governmental organisations, non-profic corporacions, and commercial organisations are all
represented. Individuals and representatives of organisations and governments are also eligible for mem-

bership of WEEA.

The WEEA’s By-Laws require that fifty percent of board members are from non-OECD councries. This
assures strong participation from developing and re-industrialising countries in the formulation of
WEEAs work programme. WEEA has established an Executive Committee, a Development Commit-
tee and a Plans and Budgers Commitree.

WEEA regularly publishes the “international dircctory of energy efficiency institutions” with a very use-
ful and accurate list of institutions presented per country. A data base on good practice projects is being
elaborated. The first incernational event was organised mid 95 in Iscanbul on “encrgy efficiency financing”,

Contact: WEEA — Washingron D.C, , USA.
Phone: 1.202.508.93.45 / Fax: 1.202.347.16.98
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Box 18
ENERGY 21

Established in 1994, Energy 21 is a non profit, non governmenral organisation based in France wich a
branch in the USA. It is affiliated with the Earch Council, an outgrowth of the Rio Farch Summic. Te
participates in the implementation of the Agenda 21, the global programme for sustainable develop-
ment through the 21st Century which was adopred ar Rio,

Energy 21 is dedicated to the promotion of sustainable energy as an element of sustainable development.
Its activities focus on two areas:

® building awareness at the top: in most countries, decisions on energy developments are concentrared
in the hands of relatively few people; Energy 21 works to inform top decision-makers on the availabi-
lity of cost-effective alternatives to “business as usual” approaches;

® encouraging private investment: currently, most energy savings programmes and most renewable
energy projects rely to a large degree on granc funds from multi-lateral or government agencies. This
has generally limited renewables and efficiency ro small-scale pilot projects, which in turn has engen-
dered scepticism in the financial community and among many energy policy-makers. If renewables and
energy efticiency are to achieve widespread implementation, they cannot remain so heavily dependent
on subsidies or development bank loans. Energy 21 develops information and exchanges on methods to
accract private capital to projects and companies in che fields of renewable energy and energy efficiency.

Contact: Energy 21 — Boulogne, France.
Phone: 33.1.46.04.68.50 / Fax: 33.1.46.04.80.99

5.2 THE ORGANISATION FOR ECONOMIC COOPERATION
AND DEVELOPMENT (OECD) AND THE INTERNATIONAL
ENERGY AGENCY (IEA)

At OECD level, although the IEA does not provide financial support in the field of coope-
ration, it nevertheless plays a very significant role that extends well beyond its member
countries. IEA activities include gathering energy statistics, reviewing national energy poli-
cies (including the countries in transition), energy forecasts, strategic surveys of energy effi-
ciency and of che relations between energy and the environment, and cooperative R&D and
information sharing programmes (see Box 25), including the GREENTIE programme focu-
sed on sharing technology information sources with Central and Eastern Europe, and deve-

loping nations.

IEA teams are particularly active in the countries in transition in the field of staristics and
energy balances. They organise workshops in non-member countries on energy efficiency.

121



CHAPTER 11 5 INTERNATIONAL COOPERATION

In the framework of the DSM - IEA agreement, the IEA cooperates with fourteen countries

of Europe, North America and Asia on technologies and programmes for Demand Side

Management. This agreement covers five tasks:

o international data base on demand side management technologies and programmes;

e communication technologies for demand side management;

* cooperative procurement of innovative technologies for demand side management;

e development of improved methods for integrating demand side options into resource plan-
ning;

e investigation of methods for implementation of demand side management technology in
the marketplace.

A new task is programmed on DSM and energy efficiency in changing electricicy business

ENVICONMEnNts.

Within the OECD proper, the Group on Energy and Environment serves as a meeting place
for the representatives of the member countries and conducts research and case studies on

policies for the dissemination of efficient and environmentally sound technologies.

5.3 THE EUROPEAN COMMISSION

Energy efficiency is one of the focal points of the European Union’s energy policy. Originally,
iniciatives promoting energy saving and exploiting local energy resources have been encou-
raged in the less developed regions of the European Community, with an aim to reinforce
the social cohesion. Pilot projects have demonstrated that the savings made tend to be spent
in the local economy. At present, two additional principles govern rhis option: increasing
the security of supply, through the better use of scarce energy resources, and protecting the
environment. The Buropean Commission has developed several complementary instruments
to improve energy end use efficiency. The programmes cover both technological and non

technological aspects, institutional and operational levels, inside and ourside the Union.
The characteristics of the main Commission programmes are as follows:

SPECIFIC ENERGY EFFICIENCY PROGRAMMES
e JOULE / THERMIE is a global programme with a practical orientation. The Commussion
financially supports the development of clean and efficient technologies and techniques at

various stages, from R&D activities to marketing in the European Union. Some third coun-
tries (in Western Burope, Eastern Europe or the CIS) can participate in common research,
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demonstration and dissemination activities, through the INCO programme. Part of the bud-
get of the INCO programme was attributed to JOULE / THERMIE to this aim.

Contact: Demonstration: DG XII — Science, R&D. Fax: 32.2.295.06.56. / 32.2.295.05.77
Dissemination: DG XVII — Energy. Fax: 32.2.296.60.16 / 32.2.295.61.18
INCO: DG XVII — Science, R&D. Fax: 32.2.295.27.16

* SAVE (Specific Action on Vigorous Energy Efficiency) focuses on non-technological
aspects of energy savings. Its objectives are to develop and implement a consistent package
of measures aimed at overcoming non-technical barriers ro the rational use of energy. An
essential part of SAVE consists in elaborating European Union level directives regulating the
energy consumption of equipment (boilers) and electric appliances. In 1997, a pilot phase
will associate countries from Central and Eastern Europe, when they have signed the proco-
col. SAVE also finances actions to support regional and local energy efficiency teams.

Contact SAVE: DG XVII — Energy. Fax: 32.2.296.42.54

SPECIFIC ENERGY PROGRAMMES FOR NON-MEMBER COUNTRIES

* The SYNERGY programme (1996 - 2000) stimulates cooperation between the European
Union and non-member countries worldwide in the area of energy policy. Energy efficiency
is a priority area. The objectives are to develop energy policy cooperation with non-EU coun-
tries by helping them elaborate, implement and evaluate energy policies which are in har-
mony with the European Union’s objectives, and to initiate energy policy dialogue on a

regional basis.

The targer groups are governments, local authorities, utilities. The main activities are:

— providing high-level policy advice to decision makers;

— institution building or strengthening aimed at stimulating energy saving and renewable
energy development;

— capacity building, in energy planning and management, project design, management and
financing, through training courses, fellowships for postgraduate studies, twinning activi-
ties; information sharing through the organisation of conferences, targeted seminars, publi-

cation of reference marterial.

* The ALURE Programme (Latin America Rational Energy Use) — (1995 - 1999) is a coope-
ration programme in the field of energy between the European Union and Lacin America.
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ALURE aims to contribute to economic growth and environmental protection in the Latin
American countries through an efficiency development of the energy sector. The objective is
to support the efforts of institutions and public, mixed capital and private energy companies
in these countries to supply services adapted to the needs of the various consumers. This sup-
port can take several forms: training, experience exchange, executive staff exchange, twin-

nings, support to sub-regional energy integration, technology and equipment promotion, etc.

Contact ALURE: DG IB — Exrternal Affairs. Fax: 32.2.295.38.56
COOPERATION PROGRAMMES INCLUDING ENERGY

e The PHARE, TACIS and, in a near future, the MEDA programmes can undertake activi-
ties in che energy saving field, respectively in Central Europe, the Commonwealth of Inde-
pendent Startes, and the Mediterranean region. These programmes, which correspond to the
current regional priorities of the European Union, are managed by Directorate General for
External Affairs (DG 1), which also manages credic lines for Asia and Latin America; coope-
ration with Africa is managed by the Directorate General for Development (DG VIII).
Being technical assistance programmes, they favour studies aimed at assessing the technical
and economic feasibility of energy saving projects, but can also include training and pro-
motion activities on a large scale, and, in some cases, participate in investments (supple-

menting the activities of the international development banks).

Contact PHARE: DG IA — External Affairs. Fax: 32.2.299.12.31
TACIS: DG 1A — External Affairs. Fax: 32.2.231.04.41
MEDA: DG IB — External Affairs. Fax: 32.2.299.02.04

South and South East Asia: DG IB — External Affairs. Fax: 32.2.299.08.72
China and Far East: DG IB — External Affairs. Fax: 32.2.295.10.28
Africa: DG VIII — Development. Fax: 32.2.296.98.44

Latin America: DG IB — External Affairs. Fax: 32.2.295.38.56

Cooperation with the international financing institutions to set up appropriate financing

schemes is an important element of these various cooperation programies.

5.4 IMPROVING INTERNATIONAL COOPERATION
Despite the priority officially attached to energy efficiency as a strategy for sustainable deve-

lopment, international cooperation is still very limited in this field, in terms of resources
and methods.
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* As regards funding, a distinction must be made berween technical assistance, which is
often paid in full (international organisations, bilateral cooperation) and investments, which
are financed by means of loans (development banks).

As regards capital funding, the procedures customarily applied by che financial organisations
are, because of their past emphasis, best suited to large-scale projects and are not well adap-
ted to the funding of most energy efficiency projects, which are typically small in scale. The
notion of “project” needs to be replaced therefore by that of “programme™: experience shows
thac if a sufficiently large-scale and clearly articulated programme is drawn up, development
banks will be prepared to finance it if the government of the country considers it a priority
(still coo often, governments tend to favour energy production). It is up to the borrowing
country to organise the management of the projects within the overall programme, bringing
together technical experrise and financial management skills, and also to put forward a single
interlocutor responsible for relations wich the financing body.

® Thar leaves the issue of the definition of the programmes. It is essential for this to be done
by the country itself if the programme is to take full account of local priorities and if it is
to be carried our under local responsibility. A special body therefore needs to be set up, if it
does not already exist, to take charge of the programme, endowed with the powers to define,

promote and monitor it.

Emphasis must also be placed on developing the ability of existing economic agents in the
country concerned — enterprises, towns, consultancy bureau, etc. — to take charge of and
implement projects. Technical assistance will then have to be used not just for the imple-
mentartion of the surveys, energy audits, and projects, but also, and above all, to strengthen

the local capacity to perform these accivities.

® Experience shows that the main thrust of international cooperation should be directed at
establishing and supporting bodies and teams at the national, regional and local level in each
country, which can draw up and carry out an energy efficiency policy. These teams must be
in contact with consumers and very close to decision-makers if their proposals and actions
are to be raken into proper account in general economic and energy policy. The efficiency of
the national and local teams can be improved markedly by the establishment of internatio-
nal centres for exchanges and collaboration within the major geographical regions (for
example, the Danube basin countries, the Black Sea region, the countries of West Africa, the
Maghreb, the Middle East) on topics such as energy planning, energy efficiency programmes,
the arrangement and monitoring of projects, and financing systems. By way of example, the
UNDP-World Bank programme of energy planning in Arab and European countries in the
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late 1980s proved to be very valuable (among others, the survey of integrated planning for

the “Altuma” region of Algeria, Tunisia and Morocco).

Another important element is the establishment and leadership of international networks
involving the partners (national agencies, regions, towns and cities) in the Western indus-
trialised nations, the countries in transition and the developing countries (see Boxes 4, 11,
12, 19) or for example, the Mediterranean countries. Such networks can be very useful: they
must be financed by international means so as to allow real coordination and exchanges of

staff, which are keys to che success of cooperation.

In summary, the primary objective of international cooperation must be to set up or streng-
then “local capacities”. This is in the interest of the countries concerned, because it will
enable them to acquire decision-making and management independence in this field more
rapidly. It is also in the interest of the multilateral or bilateral cooperation organisations
because it gives them the guarantee that the programmes correspond to national needs and

will be implemented and monitored by interested parties.
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Box 19
IEI: THE INTERNATIONAL ENERGY INITIATIVE

Established on September 5, 1991, IET is:

— A Southern-led, South-North partnership;

— A small, independent, international non-governmental public purpose organisation;
— An organisation that networks with groups and institutions concerned with energy.

¢ 1EI’s objective
To promore - initiate, strengthen and advance - che efficient production and use of energy for sustai-

nable development,

e [EI's mission

Information, Training, Analysis, Advocacy and Action INTAAACT).

— Information for decision-makers and users;

— Training through collaberation with institutions, groups and porential trainers;

— Analysis to support advocacy, action and training functions;

= Advocacy to expose key decision-makers to an energy efficiency approach in which che efficient pro-
ducrion and use of energy is the core of energy strategies for sustainable development;

— Action to assist with designing and implemenring, responding to requests from decision-makers in
developing countries.

¢ IEI - Sratus and Progress

IET has been formally incorporated as a non-profit organisation.

IEI has established operations in Bangalore (India) and Sao Paulo (Brazil) and will work chrough Regio-
nal Energy Initiatives (REI’s) in Latin America, Africa and Asia.

IEI publishes @ bi-monthly journal in English: “Energy for sustainable development”, directed to all
actors involved in the planning, decision-making, financing, establishing, managing, operating and
using of energy systems in developing countries.

Contact: Secrerariar and Asian Office — Bangalore, India. Phone / Fax: 91.812.588.426
New York Office — USA. Phone: 1.212.921.7670 / Fax: 1.212.921.7731

- —
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CHAPTER 111

SUMMARY

The energy efficiency strategy is implemented in concrete terms in all sectors of economic and social
activity at the level of the final consumer. Consequently, the mode of implementation varies considera-
bly according to the sector of activity, the economic agents concerned and those involved in the pro-

grammes of action,

An energy efficiency policy is a dynamic process for the far-reaching modificarion of economic and social
practices towards grearer care in energy use and improved respect for the environment.

The formulation and implementation of the programmes are guided by two major concerns: firse the
continuity of actions and their basis in time; secondly che distinction berween “corrective” actions and
those which prepare the way for the furure.

In certain accivities, improving the performance of systems in current use is not enough, and must be
dealt with as part of the major development choices: from the standpoint of the environment and che
quality of life, decisions concerned with land-use planning, urban planning and changes in the rural
world are of crucial importance. The value of the predictive analyses carried out in connection wich ener-
ey elficiency is, compared wich these activities, that chey highlight the importance of chese choices and

place them in a multi-disciplinary and multi-criterion conrext.

The implementation of this kind of strategy thus demands a great variery of actions: R&D to develop
the most effective techniques and methods, production, promotion and dissemination of the most advan-

ced systems and, in many cases, changes in the atticudes and practices of decision-makers and users.

This chapter reviews the main guidelines of claborating and preparing encrgy efficiency programmes,
on one hand, following the pach which goes from Research and Development to the disseminacion of
efficient equipment; on the other, following the path of the elaboration of global or sectoral programmes
based on energy demand analysis and forecast and the economic evaluation of projects.
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Main guidelines

An energy efficiency strategy is applied quite differently according to the sector, the econo-
mic agents concerned and those involved in the programme. A great variety of actions are
needed to implement such a strategy: R&D to develop the most efficient techniques and
methods, production, promotion and dissemination of the most advanced systems and, in
many cases, changes in the attitudes and conduct of decision-makers and users.

The choices involved in an energy efficiency investment are governed by many criteria: that
of economic viability, but also criteria which relate to improvements in productivity and
environmental protection.

The formulation and implementation of energy efficiency programmes are guided by two
major concerns: first, the continuity and durability of the actions taken; and second, the dis-
tinction berween “corrective” actions and those which modify future development patterns.

An important feature of energy efficiency, unlike conventional energy sector activities, is that
projects are widely scattered and affect all sectors of activity and all sites (industrial areas,
cities, rural areas, etc.). Because of this dispersal, implementing programmes is a complex
task (when compared to the centralised manner in which supply-side actions are taken), but
it has the tremendous advantage that it lends itself to decentralised decision-making, to the

local needs and resources.

1.1 CONTINUITY AND DURABILITY

Energy efficiency programmes produces results in the short-term (the next few years), in the
medium-term (the coming decade) and in the long term (at least the next half century).
Because of this time factor, they will only be truly effective if they are implemented on a
continuous basis, with a continuity of ways and means and political will. Nothing is more
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prejudicial to this type of action than the “stop and go” approach which characterised the
effores of most industrialised countries in the last twenty years. Whenever international oil
prices have gone up — even incidentally or owing to fluctuating exchange rates — govern-
ments have introduced energy efficiency policies and provided them wich resources, only to
take away these funds shortly after the oil prices fell again. These short-sighted policies —
which no one could call strategies — did not exploit the energy efficiency potential and in
fact discouraged many economic agents and consumers who had been ready to commit

themselves to long-rerm action.

It is true that a number of energy efficiency measures are virtually irreversible (for example,
regulations governing new buildings, if they are actually implemented and enforced); but
most need to be pursued over a longer period — research, training and education, the mar-

keting of new systems, or incentives to the consumer to be environmentally conscious.

It is necessary to grasp that the positive effects of many energy efficiency actions are fragile
and easily reversed, particularly as regards attitudes and conduct — chose of the

decision-makers as well as those of consumers.

Energy efficiency is not a marginal correction to the energy system which can be made in
the space of a few years under the automatic influence of marker forces against a background
of realistic prices. On the contrary, it is a dynamic process leading both co swift significant
results and to far-reaching changes in economic and social actitudes towards energy use and

the environment, essential components of a sustainable development.

Action programmes aimed at correcting the energy consumption system are guided by three

main objectives:

e renovating installacions for greater energy efficiency;

e introducing more energy-efficient and environmentally-friendly processes and systems in
new installations;

o redirecting certain activities and changing che way they are carried out with a view ro

consuming less energy and respecting the environment.

1.2 CORRECTIVE ACTIONS

Renovating existing installations covers:
e improving dwellings by means of insulation, rehabilitation or replacement of heating sys-
tems, replacing lighting equipment or domestic appliances by other, more effective models;
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® actions in commercial and industrial buildings and in factories after staging “energy
audits” including personnel training, measuring energy consumption, installation main-
tenance and overhaul, recovering heat losses, replacing certain machines or choosing new
methods and technologies in the production process;

e the maintenance and inspection of vehicles, improving driving, rationalising journeys and

loads, managing vehicle fleets and commuter movements.

As regards the existing situation, two actions of a general nature are essential to accompany

the various energy efficiency initiatives:

e providing consumers with information to enable them to perceive the importance of modi-
fying their atticudes and conduct and to have knowledge of the energy efficiency tech-
niques and methods available on the market;

e training technicians and managers: substantial benefits can be obtained at low cost by

improving management, and installation maintenance and overhaul.

1.3 PREPARING A SUSTAINABLE FUTURE

In the medium and long term, the greatest potential for energy efficiency is in new instal-
lacions and systems, whether dwellings and buildings in general, domestic appliances, fac-
tories and workshops, or means of transportation. This is particularly true when economic
growth is higher, when equipment is renewed more frequently and new factories, offices and
dwellings are erected. These “furure-oriented” actions are of the greatest importance for

developing countries and those in transition.

The scope for action in this field is tremendous, including setting up and stimulating
resources for research and innovation, information, promotion and regulation for the manu-
facture or importation and marketing of systems and machines which consume less energy
and produce less pollution: automobiles and trucks which consume less fuel, domestic elec-
trical appliances which consume less electricity, more efficienc induscrial machines, new
manufacturing processes. For example, a great deal of energy is consumed at present in hou-
seholds and workplaces to produce comfortable living and working conditions, for heating
and air-conditionning and in specific uses of eleccricity (notably lighting). In 1994, China
built 958 million square metres of new dwellings and more than 1 billion in 1996: this
represents both a short term stake related to the size of the energy sector investments and a
long term stake related to the energy consumptions which will permit to ensure the com-
fort of these dwellings, over their entire lifecime.
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Over the last 20 yeats, considerable progress has been made in archicecture, in building regu-
larions and materials, and in intelligently combining solar energy, insulation and energy
consuming systems. These methods and techniques can be generalised. More energy efficient
buildings do not necessarily cost more and certainly pay back any incremental costs over
their lifetime: here again, appropriate information on available techniques must be provided

and its dissemination ensured.

For certain activities it is not enough to simply improve the performance of systems alrea-
dy in use: they need to be reorganised or run differently in order to consume less energy.

The sector calling for the most urgent action of this kind is that of transportation, which
causes a global and general increase in energy consumption (mainly oil products), creating
significant environmental problems (pollution, noise and congestion of urban areas) and res-
ponsible for high numbers of deaths and injuries due to accidents. The argument for ener-
gy efficiency reinforces the other factors which militate for the expansion of public trans-
portation in urban areas and inter-city transportation by rail for both passengers and goods.
Solving the transportation and (growing) automobile dependence problem is emerging as
probably the largest and most difficult challenge for the future.

Actions aimed at gradually bringing about sustainable development are not limited to trans-
portation, nor to energy efficiency alone in the technical sense of the term. Decisions on
land-use planning, town planning and changes in the rural environment are of crucial
importance to the quality of life in general. Predictive analysis in the field of energy effi-
ciency is also valuable in highlighting the importance of these choices and placing them
against a multidisciplinary and multi-criteria background. One of the most important ele-
ments of predictive analysis as a tool for political debate is to show “what will happen if the

right choice is not made”.

1.4 TYPES OF ACTION PROGRAMMES
Action programmes, whether general or sectoral, consist of a series of ways and means adap-
ted to the sector, the equipment and the partner. An example of a general action program-
me is presented in Box 20.

These ways and means may be divided into a number of groups:

* Actions in research, development and innovation are aimed at inventing, developing and

136



1. MAIN GUIDELINES | CHAPTER 11l

tescing techniques and methods which improve energy efficiency. The partners involved are
public and private laboratories and research centres, universities, technical insticutions and
indusery.

* When a product or system turns out to be efficient and competitively attractive to exis-
ting technologies, a phase begins which should lead to the product being placed on the mar-
ket and distributed as widely as possible. Demonstration operations are arranged to test the
product in actual conditions of use (technical, economic and social cesting).

° At the stage of the distribution of energy-efficient methods and techniques, whether spe-
cifically organised or resulting from normal marker forces, there is a convergence of interests
between the operations aimed at developing and promoting effective produces and those
aimed art creating the conditions to ensure that the consumer invests in energy efficiency.

® The distribution of efficient systems and the generalisation of energy efficient practices are
widely helped, sometimes decisively, by legal or regulatory action: government decisions
encouraging energy efficiency and technology improvements through certain types of equip-
ment, introducing quality labels and standards, publishing consumption figures, formula-

ting building regulations, etc.

® The general actions aimed at directly involving consumers and all those taking part in
the implementation of programmes are information and training: technical and economic
informarion for decision-makers and the different types of consumers; training programmes
in energy efticiency methods and techniques for engineers and technicians, managers, archi-

tects and town planners, consultancy bureaux, etc.

* Aids to decision-making and advice on the choice of products and investments cover seve-
ral kinds of actions:
—energy audits covering factoties, buildings, cransportation fleets and farms, to accu-
racely determine the energy situation of the installation and formulate a programme of
action (covering technical, economic and financial aspects) in order to reduce the ener-
gy, economic and environmental costs;
— the establishment or strengthening of consultancy and engineering bureaux capable
of performing energy audits, and conceiving and carrying out energy efficiency projects;

— advice on financial arrangements,

® Financial support for investment:

— financial incentives for investment from public authorities, special funds, banks
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and/or international cooperation in various forms: grants, preferential loans, tax allo-
wances, etc.;
— use of the financial markets with methods appropriate to energy efficiency: leasing,
third party financing, etc.
Investment assistance is generally aimed at the consumer wishing to carry out a project to
make his installation more efficient, but in certain cases, it can also concern the manufactu-
rer of energy efficient systems who needs initial help either to develop output or to pene-
trate the market.

This crucial question of funding energy efficiency investment is developed in Chapter V.
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Box 20
Best PracTice ProGgrAMME — U.K.

“Best Pracrice” is a major Energy Efficiency Office (EEQ) programme, launched in April 1989. EEO is
part of the Department of the Environment of the United Kingdom (similar to a “Ministry of the Envi-
ronment”).

The aim of this programme is to promote and disseminate ways of improving the efficiency of energy
use in the UK.

Through Best Practice, the EEO collaborates wich energy consumers and with chose who offer consu-
mer advice, services and techniques to help improve energy efficiency. Best Practice covers the use of
energy in buildings and industrial processes.

Best Practice has been structured to help energy consumers and decision makers regardless of their cur-
rent level of energy efficiency.

The four elements of the programme are:

s Energy Consumption Guides

Energy Consumption Guides provide data on the way in which energy is currently used in specific pro-
cesses, operations, plant and building types. The guides provide organisations with sufficient informa-
tion to compare their current energy usage with others in their sector or with others occupying similar
buildings.

¢ Good Practice

Good Practice promotes examples of proven techniques which are already enabling energy users to be
morte energy cfficient. The literature produced ranges from simple case studies to detailed guidance notes
for the implementation of energy efficient methods and che installacion of equipmentc.

* New Practice
New Practice monitors and promotes first commercial applications of new energy efficient measures in

order to obtain unbiased expert evaluations of them.

e Future Practice: Research and Development

Future Practice supports joint ventures into new energy efficiency techniques. Funding is available for
basic R&D on new measures which could form the good practice of the future. Projeces should gather
several entities with one organisation taking the lead and acting as project proposer.

Best Practice is managed for the EEQO by che Energy Technology Support Unic (ETSU) at Harwell Labo-
ratory and the Building Research Energy Conservation Support Unit (BRECSU) at the Building Research
Establishment, Watford.

Contact: BRECSU — United Kingdom,
Phone: 44.1.923.66.42.58 / Fax: 44.1.923.66.47.87

ETSU — United Kingdom,
Phone: 44.1235.43.34.59 / Fax: 44.1235.43.31.31

139



CHAPTER I1I

Research and Development, innovation,
demonstration

2.1 THE ORIENTATION OF RESEARCH

Energy-efficient systems currently available on the market give outstanding results compa-
red with efficient technologies of the 1970s or even 1980s. Consumers and decision-makers
only became aware of the importance of energy efficiency some twenty years ago and research
iniciatives since then have been increasingly fruitful. Energy efficiency is likely to become a
basic criterion in many technical innovations and it is expected that R&D can still make

considerable progress.

A major problem in formulating R&D programmes and orientating government action is
that of ensuring that the products of research will pass through the stage of industrial deve-

lopment and reach the market (see Box 21).
2.1.1 Technological research

Since the development of environmental concern in the Western industrialised countries, the
search for improved energy efficiency is increasingly related to the control of pollution crea-
ted by economic and social activity, using an approach aimed at establishing the basis of a
viable world. In concrete terms, this means that che technical system must evolve to grea-
ter energy efficiency and a greater respect of the environment. Technological research must
play a major role in a development which is necessarily set in the long-term, bearing in mind
the lifetime of the principal systems involved: transportation, households and industry. The
choices available to the decision-makers are broadened both by improvements in existing
techniques and by the emergence of new ones, particularly those developed ro meer envi-

ronmental concerns (see Box 22).
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Box 21
THE STM NETWORK

The "STM networks” (Science-Technology-Marker) developed in France for energy-related programmes
has proved very useful in terms of helping efficient technologies and practices reach the market. For each
product, process or mechod, the “network” describes the sequence from scientific discovery to the mar-
ker place, which involves rescarch laboratories, technical research centres, industrial enterprises, finan-
cing institutions, consumers, public authorities. This permits to identify the barriers to the develop-
ment of efficient products and processes and to determine the most effective mode of action in the frame
of a research and development policy.

Contact: Ademe — Paris, France. Phone: 33.1.47.63.20.00 / Fax: 33.1.40.95.74.53

To establish the basis for development, priority will be given to R&D activities aimed at
developing and promoting energy efficient and clean techniques in all sectors of the eco-

nomy.

High prioricy must be given to research related to the transportation sector. In fact, che cur-
rent trend, a rapid increase in energy consumption, shows that action is needed on three
determining factors: choices related to technical, organisational and behavioural issues.

As regards technology, the principal actions are to:

* improve the performance of all vehicles and modes of transportation;

e develop traffic control systems;

e develop transportation systems which pollute less and consume less energy (combined

rail-road transportation, railways, river transportation),

Certain communication needs should be satisfied other than by transportation (video confe-
rencing, networking, etc.), which can bring about a reduction in the number of journeys

made.

In industry, the evolution towards processes using less energy and fewer raw materials
(hence, producing less waste) is at the very heart of the problems of ensuring sustainable eco-
nomic growth. The most rational approach is to redesign processes so as to eliminate, at the
various stages of production, energy wastage and the degradation and loss of material which

necessitate pollution control and therefore induce additional costs.

The priority research topics in industry can be grouped into two main categories:
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Box 22
THE JAPANESE NEW SUNSHINE R&D PROGRAMME

In 1993, the Japanese Ministry for International Trade and Industry (MITI) launched che “New Sun-
shine” R&D programme covering technologies for the environment and energy efficiency. Its objecrive
is to develop innovative technology to foster sustainable growth while adequarely addressing energy and
environmental issues. The 1994 budger for the programme reached 52,7 billion yen (an increase from

1993).

The following are the main aspects of this technological development programme:

* Energy efficiency: energy efficient cities (extensive networks for energy use); gas turbines using cera-
mics; superconductivity in electricity generacion; fuel cells; dispersed storage of energy.

® Clean energy sources: photovoltaic energy, hybrid solar energy systems, geothermal energy; coal gasi-
fication and liquefaction; use of hydrogen as an energy fluid.

¢ Clean innovative technologies: nitrogen oxide reduction processes for lean burn engines; fixation, |
storage and absorption of carbon dioxide.

* A hundred yen represents around 1 US §,

Contact: Instituce of Energy Economics — Tokyo, Japan.
Phone: 81.33.54.01.43.33 / Fax: 81.33.54.01.43.20

e Improving the energy performance of industrial systems which are used in numerous sec-
tors and have substantial energy saving potencial: heat exchangers, boilers and furnaces,

radiant energy systems, heat pumps and cooling systems, machines for drying and crushing.

e Improving existing industrial processes or developing new processes by acquiring fresh
knowledge, through new combinations of techniques, adapting techniques from other sec-

tors, and developing specific systems.

Upstream of the production apparatus, improvements in products and processes can be
expected from process engineering, i.e. developing scientific and rechnological conceprs, fin-
ding new approaches to the rational use of resources, the safety of installations, environ-
mental protection and product quality. Closer links between process engineering and che-
mical engineering should lead to the development of new processes.

Research in the building sector covers developing tools for design, improving thermal insu-

lation products and techniques, optimising heat-producing and heating control systems,

improving domestic eleccrical appliances, etc.
g
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The objectives and activities of a technological research programme in the building sector

generally come under four headings:

e materials used for construction, components and insulation; developing insulating mate-
rials without CFCs, windows with variable transparency; improving soundproofing.

e developing and optimising systems: efficient and clean generators, ducted air and air
conditioning systems, new control and regulation systems.

e acquiring basic knowledge essential to overcoming a number of technological obstacles in
the field of heat transfer, climatology, combustion, well-being, ergonomics, and so on.

e aids ro decision-making (for government administrations, investors, bankers, consumers,

etc.).
2.1.2 Socio-economic research

Considerable progress has been made in the rechnical field as regards the performance of sys-
tems, but there has been little advance in other equally important aspects of an energy effi-
ciency strategy: relating to cthe economic, social and behavioral sciences. Indeed, alchough it
is well-known today that many systems are technically reliable, consume less energy, pollu-
te less and represent an overall saving for users and for the community, their dissemination

and market penetration are limited.
Fields requiring further research include:

e Land-use planning, town planning, rural development, and major infrascrucrure deve-
lopment. Beyond the topic of the technical performance of systems, the decisions made
regarding these major development and infrascructural issues will be decisive in bringing
about sustainable economic growth. In most of these issues energy is a determining fac-
tor. The energy efficiency approach should therefore be incorporated into the overall stra-

tegy.

e Sociological and political issues on consumer behaviour and decision-making. Research
into consumer behaviour is interesting and useful, but highly insufficient. It must be com-
pleted by knowledge and understanding of the actitudes and conduct of decision-makers
whether these are governmencts, industrial leaders, local authority administrators or elected
representatives. It is essential to deliver information tailored to their needs and culture and
to present various alternatives. In any event, it is essential to develop ways and means of
involving consumers in decision-making and programme formulation: an energy efficiency
policy will not be implemented without them, and will be inapplicable when it doesn’t act
on their wishes.
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* Economic and financial issues. Economic research is essential in order to grasp the macro-
economic aspects of energy efficiency and to find new ways of exploring future energy
demand. Research should also explore more precise ways of devising and evaluating projects,
such as those aimed at controlling electricity demand (demand side management) or the
practice of the integrated programming of resources (least cost planning).

An aspect which has been largely neglected in the research effort is financing. The ways of
paying for energy efficiency actions are clearly not the same as those for the major projects
to which the energy sector is accustomed. Of course, there have been innovations in this
field, and progress has been made (third parcy financing, for example), but much remains to
be done. It must be possible to offer the promoter of energy efficient syscems and the consu-
mer appropriate methods of financing. It is particularly interesting to examine these ques-
tions in political and economic contexts that are different from those of the Western indus-
trialised countries: i.e. the developing countries (a highly disparace group) and the countries

of Central and Eastern Europe.

e International cooperation between the industrialised countries and the developing coun-
tries or those in transition should itself be the subject of more research. With regard to
methods of integrated energy planning, the formulation of an energy efficiency policy,
research exchanges and the dissemination of advanced systems, we know lictle about how to
make cooperation cruly effective beyond the exportation of a development model or the sale

of machines.
In terms of research on energy economy, some of the most advanced institutes in the Euro-
pean countries have gathered in a network called ENER (see Box 23).

2.2 FUNDING RESEARCH
Support by governments is essential to finance R&D programmes for energy efficiency. This
support is justified by the stracegic importance of the objectives, notably the expected bene-

ficial impact on the environment.

Although most governments declare energy efficiency a priority of their overall scrategy,

these declarations are not necessarily reflected in the funds they actually make available.

Table 20 shows government R&D budgets in the energy sector and the amounts devoted to

energy efficiency for the countries of the International Energy Agency.
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Box 23
ENER: THe EuroreAN NETWORK ON ENERGY Economics RESEARCH

Created in 1985, the “European Network on Energy Economic Research” (ENER) connects (in 1996)
ten European Centres involved in research on the economy of energy efficiency:

e CEEETA, Centro de Estudos en Economia da Energia dos Transportes e do Ambiente, Universidade
Técnica de Lisboa, Porrugal. Fax: 351.1.395.08.37

¢ ECN, Policy Studies Group of the Netherland Research Foundation, Petten, The Netherlands,
Fax: 31.224.6.33.38

e FhG IS, Fraunhofer Insticut fiira Systemtechnik und Innovationsforschung, Karlsruhe, Germany.
Fax: 49.721.689.152

» GIEE, Grupo Interuniversitario de Estudios Energeticos, Universidad Politeenicd, Madrid, Spain.
Fax: 34.1.544.21.49

* [EFE, Instituto di Economia delle Fonti di Energia, Universica Commerciale L. Bocconi, Milan, Traly.
Fax: 39.2.58.36.23.15

e [EPE, Institut d'Economie et de Politique de I'Energie, Université des Sciences Sociales de Grenoble,
France. Fax: 33.4.76.51.45.27

e LUND University, Lund Institute of Technology, Lund, Sweden. Fax: 46.46.222.86.44
e RISO, National Laboratory Systems Analysis Department, Roskild, Denmark. Fax: 45.46.75.71.01
e SPRUJ, Science Policy Research Unir, University of Sussex, United Kingdom. Fax: 44.1.273.68.58.65

¢ STEM, Studiecentrum Technologie Energie Milieu, Ancwerp, Belgium. Fax: 32.3.271.14.24

ENER is supported by the European Commission. ENER organises joint studies, seminars and publishes
a bi-annual bulletin; a copy can be obtained from IEFE.

Contacr: IEFE — Milan, Italy. Phone: 39.2.58.36.23.01 / Fax: 39.2.58.36.23.15

In 1993, the public funds allocated to R&D on energy efficiency programmes by govern-
ments of the IEA member countries amounted to US $ 651 million (1994 dollars), or
approximately 7.5% of toral R&D funding in the energy sector. Total energy efficiency fun-
ding peaked in 1980 when it was US § 944 million (1993 dollars), There are great varia-
tions in the share of R&D for energy efficiency in rotal energy R&D between countries: for
some, such as Austria, Belgium, Finland, The Netherlands, Norway, Sweden and the Uni-

ted Kingdom, this share is much higher than the average figure.
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TaBLE 20: GOVERNMENT RESEARCH AND DEVELOPMENT
BUDGETS FOR IEA COUNTRIES IN 1993
(in millions of 1994 US $)

Iceland is not included in the IEA table.

Source: IEA, Energy policies of IEA comntries, 1994 Review, Paris, 1995

Countries Total R&D budgert R&D budget for Share of energy
for Energy Sector Energy Efficiency efficiency R&D
budget in energy
sector R&D
Canada 232.6 257 11.1 %
United States 2311.6 314 13.6 %
Japan 39825 32.6 0.8 %
Australia f.c. n.c. n.c.
New-Zealand 2.8 0.5 15.9 %
Austria 26 9.3 358 %
Belgium 1542 6.1 39.8 %
Denmark 484 6.9 14.2 %
Finland 41 12.1 29.5 %
France 546 12.8 2.4 %
Germany 450.1 12.8 2.8%
Greece 5.2 0.2 4.1 %
Irland n.c. n.c. n.c.
Tealy 284.3 51.6 18.2 %
Luxemburg n.c. n.c. n.c.
Norway 523 12.8 24.6 %
Portugal 4.1 0.9 221 %
Spain 75 4.7 6.3 %
Sweden 73l 25:9 32.7 %
Switzerland 166.6 27.2 16.3 %
The Netherlands 189.4 64.8 342 %
Turkey 3.0 1.0 34.0 %
Unired Kingdom 154.6 BT 20,5 %
Total OECD 8 663.7 651.5 7.5 %
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However, these data and comparisons must be created with greac caution, for several rea-

sons:

® The figures are supplied by governments and are prepared using rules chat may differ from
country to country; there is no uniform “grid” to guarantee that the data provided can be

compared witch that of another country.

® The mechanisms of government research incentives vary considerably between countries;
in certain countries, public funds from the regions are taken into account, in others, assis-
tance for industrial research comes under a heading different from energy efficiency, and so

forth.

° R&D in the field of energy efficiency may be funded under research programmes in sec-

tors other than that of energy, e.g. construction or transportation.

Even though an integrated energy efficiency strategy is regarded as a priority macter for the qua-
lity of the environment and the implementation of a world-wide sustainable growth strategy,
the R&ID budgets in this field remain relacively low compared with other energy research. A
better balance berween actions raken for the production of energy and those devoted to the
efficiency of energy use should be escablished.

2.3 THE ORGANISATION OF RESEARCH PROGRAMMES

Energy efficiency R&D programmes must be carried out in a wide variety of settings. Effec-
tive coordination of the R&D effort by a competent authority is therefore crucial.

The authority in charge of implemencing the energy efficiency policy needs to promote ener-
gy efficiency in both public and private research programmes, promote suitable research

topics, coordinate and stimulate projects and evaluate the results.

It 1s extremely important thac research programmes and cheir funding should be linked to

other actions taken as pare of an integrated strategy. For example:
® The drawing up of regulations on the thermal performance of new buildings should be
accompanied by R&D in construction methods, construction materials and certain compo-

nents (windows, for example).

® The publication of standards covering domestic electrical appliances goes hand-in-hand
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with efforts by the manufacturers of refrigerators, washing machines, office machines, etc. —
possibly supported by government incentives — to develop and produce more efficient

machines.

e The public authorities in certain countries have set target limits on the fuel consumption
of motor vehicles: this approach should be paralleled by incentives to stimulate research and

innovation by the motor vehicle manufacturers.

In most countries, government aid to research and public R&D programmes is largely
concentrated on major projects (in the energy field, nuclear power is typical for several coun-

tries of the IEA and of the European Union). This approach:

e Jgnores innovations that lie outside the present view of the “major project”, but which can
nevertheless represent substantial gains in energy efficiency, particularly as certain systems,

for example refrigerators or microcomputers, are marketed in such large numbers.

® Disregards small and medium-sized enterprises which have the capacity for invention and
innovation but not the funds to exploit them — a serious oversight because these firms are

often active in producing everyday systems and appliances which consume energy.

Special attention should be paid to the links berween R&D done by university organisations,
research centres and institutes and the industries which manufacture the products and sys-
tems. Research activities and industrial activities are too often decoupled. On the other hand,
Japan, for example, has shown an extraordinary capacity for bringing about cooperation bet-

ween public research organisations and industry.

Government intervention to stimulate R&D in the field of energy efficiency must develop
this form of cooperation: this can be achieved by the use of government contracts in which
the research organisation and industry are linked from the moment the programme begins.
In certain cases it will also be useful for a chird partner, representing the potential users of

the product or process covered by the research programme, to be involved from the outset.

Since financial resources are limited, it is important that research and development should

be properly organised, monitored and assessed. This can be done:

s by secting up “scientific committees” to direct the programmes in the different disciplines
and to monitor them with a critical eye;

» by making provision, in every contract for government aid to research programmes, for

evaluation of the programmes by independent experts.
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2.4 DEMONSTRATION AND PRE-MARKETING

One of the major difficuldies in implementing an energy efficiency policy lies in bringing
the most advanced techniques to the consumer, even when cost is not an obstacle. Scientists
and engineers too often believe that the technical superiority of the machine or method they
have developed will be sufficient to ensure market success — this is a simplistic notion which
overlooks economic, financial and sociological realicy. There are two essential links between
innovation and market dissemination: they are demonscration and pre-marketing (see Boxes
24 and 25).

A demonstration project is the first use of an equipment or system at full scale, under rea-
listic conditions of operation and in its socio-economic environment. The three criteria of
the demonstration are technical feasibility, economic viability and social acceprabilicy. It is
essential to prepare a demonstration operation togecher with the users involved so that chey
can take responsibility for its monitoring and evaluating. Accurate technical, economic and
social surveys after several years of operation are also important for evaluating long-term fea-
sibility. The search for exemplarity may resule in the same technique being applied in dif-

ferent industries or different geographical areas.
The aim of pre-marketing is to find a markert for selected systems or processes according to

an analysis of the potential market and a precise technical and economic assessment based

on the results of a range of demonstrations.
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Box 24
A mMalor EUROPEAN UNION INNOVATION AND DEMONSTRATION PROGRAMME:
JOULE / THERMIE

JOULE: “Joint Opportunities for Unconventional or Long-term Energy Supply”
THERMIE: “European Technologies for Energy Management”

This programme isa joint programme of DG XII - Research and DG XVII - Energy. Its duration is four
years (1994-1998), with a budget of 967 million ECUS.

Objectives:

1. To finance R&D and demonstration activities in the field of clean and efficient energy technologies
including development of techniques and processes for (1) the rational use of energy in the major end use
sectors, (1) the non-polluting use of solid fuels and hydrocarbons and (1i1) the economic use of renewable
energies.

2. To promote the development, disseminarion and marker penetracion of the developed rechnologies.

The target groups are research institures, universities, energy agencies, utilities, equipment suppliers,
B,

Conract: European Cormmission, Brussels, Belgium.

Disseminarion (DG XVII) Fax: 32.2.296.60.16 / 32.2.295.61.18
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Box 25
INFORMATION SYSTEMS ON ENERGY END USE TECHNOLOGIES

CADDET (Centre for Analysis and Dissemination of Demonstrated Energy Technologies)

Organisation: e International Energy Agency (IEA); 14 participating countries and one asso-
ciated participant (the Republic of Korea).

Contents: e Dara collection on current and completed demonstration projects on energy
efficient technologies. A specific annex has been created for renewable energy.

Information: e Technical and economic analyses, energy market monitoring, identification and
communicarion of policy implications and market choices facing manufacturers,

registers, and a quarterly newsletter.

Contact: NOVEM — Sitrard, The Netherlands. Phone: 31.46.42.02.202 / Fax: 31.46.45.10.389

SESAME

Orpanisation: e European Commission.

Contents: e Documentary database containing descriptions of energy research and develop-
ment projects, demonstration and hydrocarbon technology projects:
— research and technological development projects in the field of renewable ener-
gy resources, raw materials, environment (pollution, waste recycling);
— demonstration and innovation projects in the field of energy savings, solar ener-
gy, liquefaction and gasification of solid fuels, electricity and heat, alternacive
ENergy sources.

Dnforasation: e Administrative, financial, documentary (location, sector, results, aims).

Contact: FUROBASE — Brussels, Belgium. Fax: 32.2.296.06.24

ETDE

Orgaitisation: o Consortium of 15 member countries. Exchange system established in 1987
with the support of the International Energy Agency (IEA).

Contents: e Scientific and technical database on energy. Significant literature on areas of

international concern, such as global climate change.
Information: e Sciencific and Technical Information. Bibliographic citations to energy-related

literature published in the fifteen member countries.

Conract: Department of Energy, Department of Scientific and Technical Information
Oak Ridge, Tennessee, USA. Phone: 1.423.576.1272 / Fax: 1.423.576.2865
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Planning, technical and economic studies,
evaluation

The economic and technico-economic studies necessary to implement energy efficiency poli-

cies, programmes and projects cover a broad field:

® incorporating energy efficiency in overall energy and economic policy, based upon che ana-
lysis and forecasting of energy demand;

® evaluating the potential and economic characteristics of energy efficiency programmes in
the various sectors of activity;

® reviewing the viability and funding of projects,

® evaluating completed projects and programmes.

3.1 FORMULATING ENERGY POLICY ON THE BASIS OF DEMAND
As we saw in Chapter I, an energy efficiency strategy implies an integrated energy planning
exercise, placing action on energy consumption and action on energy production on the same
fooring. Against this background, the energy policy and, more specifically, the energy sup-
ply policy, will be formulated on the basis of knowledge, analysis and prospective study of

energy demand, taking account of the potential for energy efficiency.

We shall examine the different stages of this “demand-based” planning approach which

constitutes the backbone of an energy efficiency strategy.
FIRST STAGE

The first stage is conventional: drawing up the annual energy balance, which includes the

tollowing:
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® the components of energy consumption, in other wotds, the distribution of final consump-
tion by enetgy products (oil products, coal, wood, gas, electricity and heat) and by
consumption sector (industry, transportation, households, the service and commercial sec-
tor and agriculture);

® the components of energy supply from the various energy sources: production, importa-
tion and exports, transformations (oil refining, electricity generation, centralised heat pro-
duction or combined generation), transportation and distribution, up to the final energy
stage, 1.e. the discribution of energy products to the consumer.

To the newcomer, energy balance formulation often appears trivial. In fact, it is complicated

and beset with difficulties and traps. These include:

* in the great majority of countries, including those of the OECD, renewable forms of energy
— particularly wood — are often disregarded and systematically underestimated in national
and international statistical studies;

* the question of quantifying electricity in kWh by a reference unit of energy (for example,
the ton of oil equivalent) raises difficulties. The conversion ratio between kWh and toe
used is not the same in each energy accounting system;

* as regards energy efficiency policies themselves, knowledge of energy consumption by sec-
tor is essential. However, in many countries consumption by the service sector is poorly
identified and, in practice, often difficult to separate from the residential sector consump-

tion.

In the countries of Central and Eastern Europe and countries such as China, consumption
by the transportation sector always appears very low. This is partly due to the small num-
ber of automobiles, but also to the fact that in these countries’ statistics, the transportation
of goods is partly included in industry, and private motor vehicles under “population”.

SECOND STAGE

The second, less conventional, stage involves drawing up the “map of energy consumption”
(disaggregated sectoral energy consumption accounting) which covers:
* the consumption of final energy by product, by sector of activity and by end use (i.e. heat,
motive power, electricity required, etc.);
e the factors which determine energy demand, i.e. the indicators which characterise energy
consumption:
— population, number of households, breakdown berween urban and rural areas;
— quantirative and qualitative characteristics of households and services;
— household equipment (heating systems, electrical appliances, etc.);
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— means of transporration, indicators such as ton.km, passengerkm or vehicle.km;

— industrial and agriculcural output in physical terms (tons of products) or as added
value;

— service and commercial activities (number of jobs, added value, occupied sur-

face, etc.).

For each energy-consuming activity, it should be possible to work out a corresponding “spe-
cific consumption”, which is the ratio of energy consumption to the value of the characte-
ristic indicator of this activity (for example, the petrol consumption per passenger.km for
private cars). These data are obtained from the country’s economic statistics, supplemented

— this is always necessary — by sectoral consumption surveys.

It would be illusory to look for a single indicator per sector. It is usually necessary to devi-
se and monitor several indicators in order to understand trends, identify the decisive factors,
and to plan policies and assess their impact. In the service sector, for example, energy
consumption for the purposes of heating expressed in terms of floor area will not have the
same meaning as when expressed in terms of economic activity — but both are useful. The
indicators are calculated according o the availability and reliabilicy of statistics. Knowled-
ge of these indicators and specific consumption figures is important for planning energy effi-
ciency actions since these will involve reducing specific consumption and possibly modi-
fying certain factors which determine demand (for example, changing modes of

Cransportation).

This description of the situation for a given reference year (the latest for which statistical
data are available) should be supplemented by technical and economic analyses of trends in
the determining factors and consumption figures of the past, in order to better understand

the mechanisms of change in energy demand.

This information and analysis is not necessarily available in all countries. An efforc should
be made to gather it. However, this research should not postpone the launching of pro-
grammes under the excuse that more precise data is required. Gathering information and

on-field action should be carried out simultaneously.
THIRD STAGE
The chird stage involves “exploring future energy demand” within “scenarii” for social and

economic trends in the country (or region, or city, depending on the area for which the plan
is to be drawn up).
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The scenarii consist of sets of coherent assumptions pertaining to trends in the factors derer-
mining energy demand: changes in population and the structure of households, in the stock
of housing and service sector buildings, in industrial and agricultural production (and,
within industry, evolution of the main branches), in the vehicle population, in the trans-
portation of goods, and so on. One or more scenarii can be drawn up wich the country’s eco-

nomic experts, the main difficuley being to maintain the coherence of the whole.
In order to decermine the corresponding energy demand, the following steps must be taken:

© First, an analytical method is used to "monitor” trends in energy consumption in each sec-
tor and subsector throughout time (using the “technical-economic approach”), combined
with a computer model which is simple and transparent but also comprehensive to facilitace
the execution of several case studies — the MEDEE models (sce Box 26) are now used in a large

number of countries and appear in practice to be the most appropriate for this exercise.

* Secondly, energy efficiency programmes should be simulated, modifying the specific
consumption figures or indicators by:

— changes in the price of energy products (including any additional taxes);

— technical advances and the introduction of improved systems and appliances;

— the introduction of regulations pertaining to energy consumption;

— financial incentives to energy efficiency actions.

In this way, the effects of an energy efficiency policy (or the lack of a policy) can be “explo-
red™ and the resulcs assessed, for example over a period of 10 to 20 years. In schematic terms,
the outcome will have two contrasting elements: one which corresponds to the continuation
of current trends (in general, a not very rational use of energy), the other which corresponds
to the application of a vigorous energy efficiency policy.

This forecasting exercise has a dual objective:

e to highlight the elements of an energy efficiency policy and to estimate its effects (and
hence the potential) over a long periad;

* to determine the needs for energy products which the supply system will have to meet,
at the different time horizons of the exercise and for contrasting scenarii.

The factors of choice for the decision-makers will be determined by evaluating the costs of

the different programmes affecting supply or demand.

This kind of demand-based energy planning comes into its own as an “aid to decision-making
in energy policy”, since it makes it possible to compare different development paths corres-
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Box 26
THE MEDEE moDELS

The MEDEE models belong to the family of end use energy demand forecasting models. Their main
objective is to evaluare the development of energy demand over the medium and long term (10-25 years)
under alternative scenarii of economic development or energy policies.

Various versions of MEDEE models have been developed. The most recent software are MEDEE-N for
European countries (i.e. with space-heating requirements), MEDEE-S and more recently MEDEE-A for
developing countries. The models have been developed with the support of the European Commission
(DG XII, DG XVID), Ademe / AFME in France, UN-ESCAP and the African Development Bank.

Conract: ENERDATA — Grenoble, France. Phone: 33.4.76.42.25.46 / Fax: 33.4.76.51.61.45

ponding to combinations of decisions to implement actions on energy demand (energy effi-
ciency programmes) and on supply (investment in production, additional importation). For
example, the cost of introducing compact fluorescent lamps, more efficient refrigerators ot
electronic speed variators for industrial motors can be compared to the cost of new electri-
city-generating facilities offering an amount of electricity equivalent to that saved by these
new technologies.

The economic comparison of these different paths — different policies — should be accompa-
nied by a comparison of impacts (improvement or deterioration) on the environment. It
must nevertheless be pointed out that determining the environmental impacts of different
energy paths is not scraightforward and requires major resources for research and data, which
will need to be kept up-to-date.

Box 27 gives an example of the MURE method (Model for Rational Energy Use), initially
developed under the auspices of the European Commission (DG XII, then DG XVII). The
example concerns electricicy. MURE aims to describe the energy efficiency measures which
are applicable to each consumption sector, to evaluate their potential and their costs, and
their impacts on the energy balance: it is a precious tool for energy efficiency planning.

Important international cooperation programmes between research centres have been imple-

mented on economic issues related to inregrated energy planning and energy efficiency (see
Box 28).
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Box 27
THE MURE mopeL: MobpEL ForR THE RATIONAL USE oF ENERGY
THE SPECIFIC USES OF ELECTRICITY

The aim of chis parcicular application of the model is to describe the underlying evolution of specific
electricity consumption and to measure che impacts of any “demand side management” actions on this
evolurion.

The model is made up of several dara bases (socio-economic factors, technical characteristics of the equip-
ment, behaviours of the consumers), of calculation rules and of several evaluation models:

e annual sales of appliances;

¢ annual investment generated by the purchase of each appliance;

* energy and raw material needed and volume of the waste generated by the production of the appliance;
e volume of the waste produced and of recyclable components at the end of the lifetime of the appliance;
* consumption of the equipment, other than energy (water, washing powder, erc.);

¢ eleccricity consumption and capacity of the appliances.

There are several ways the model can be used, depending on the objectives:

® a micro and macraeconomic use concerning the evolution of the appliance stocks, consumptions and
COsts;

® a "marketing” type use: current and future market shares which depend on consumer behaviour;

e an environmental and political use concerning demand side management. The model permits to quan-
tify the impacts of the various options (technical improvements in terms of consumer behaviour, actions
on the socioeconomic factors, on the power load or the use of the equipment).

Contact: INESTENE — Paris, France. Phone: 33.1.45.65.08.08 / Fax: 33.1.45.89.73.57

3.2 THE ECONOMIC EVALUATION OF ENERGY EFFICIENCY PROJECTS

The economic evaluation of energy efficiency projects and programmes will be made from
different “points of view”, whether the aim is to evaluate the benefic of measures or opera-
tions implemented or to be implemented for the national community, for the final consu-
mer of for intermediary actors (cities, energy enterprises, energy service companies, etc.).

3.2.1. From the point of view of the community: costs of providing a service
From the point of view of the national community, as we have seen in Chapter 1.2, determining

the least costly energy strategy is based on the comparison of the cost of providing a service for
various energy pathways, going from energy production to the service provided to the user.
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Box 28
THE COPED CENTRES

COPED, “Cooperative Programme on Energy and Development”, is a nerwork of research centres in
Europe and developing countries for common research in energy economics. Since 1992, the common
research activity has dealt with “the rational use of ¢nergy™.

A number of papers were prepared by COPED for the Rio de Janeiro conference dealing with “strate-
gies for che rarional use of energy in developing countries” and several developing country case studies.
COPED is supported by the European Commission.

The member Centres of COPED are:

e Asian Institute of Technology (ATT), Bangkok, Thailand.

o Insticuto de Economia Industrial (IEI / UFR]), Universidade Federal do Rio de Janeiro, Rio de Juneiro,
Brazil.

e Environnement et Développement du Tiers-Monde (ENDA / TM), Dakar, Senegal.

e Tnsticuto de Economfa Energética, asociado a Fundacion Bariloche (IDEF/EB), Bariloche, Argentina.

e Institut Economique et Politique de 'Energie (IEPE), Grenoble, France.,

e Programa Universitario de Energia, Universidad Nacional Autonoma de Mexico (PUE/UNAM),
Mexico.

e Insriture of Nuclear Energy Technology (INET), Beijing, China.

o Science Policy Research Unie, Sussex University (SPRU), Brighton, United Kingdom.

e Tata Energy Research Instiruce (TERI), New Delhi, India.

¢ Energieonderzoek Centrum Nederland (ENC), Peten, The Necherlands (associated members).

e Lnergy for Development Research Cenrre (EDRC), University of Cape Town, Cape Town, South Africa
(associated members).

Contact: [EPE — Grenoble, France. Phone: 33.4.76.42.45.84 / Fax: 33.4.76.51.45.27

The cost of providing a service is the sum of the values discounted over the period of use of
the equipment costs (investment), the cost of use (upkeep and maintenance, operation) and
the cost of the energy product consumed, calculated all along the energy pathway from the

service provided to the primary energy.

The cost of providing a service is calculated with the discount rate, which is frequently used

to compare large energy production investments.

Economic behaviours are most often characterised by a dynamic perspective in which actions
on different timescales affect one with another. Consumers must decide how to distribute
their resources between consumption and savings, i.e. between present consumption and

future consumption. Likewise, the investments enterprises make today bring them profits
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tomorrow. The discounting method allows to compare revenue, consumption, gains or costs
which take place at different dates.

To compare available gains or revenue or expenses to be made at different dates, they are
converted into amounts payable today (i.e. at the date of the calculation): chis operation is
called discounting. In other words, the discounted value of a future expense or gain is the
equivalent amount paid or received roday.

The “discount rate” is used to determine this discounted value. In terms of loans, the dis-
count rate is actually the interest rate at which the investor (whether the individual consu-

mer or the communirty) considers he can lend or borrow money.

If Dt is a gain or expense to be received or paid at the date t (year ¢ based on year 0 today),
the discounted value of this gain or expense is the sum D, defined by: D = Dt / (1 + a)

where # is the annual discount rare.

More generally, the annual discount rate # is such that, for the economic agent considered,
1 US § today is equal co (1 + ) US $ in one year and (1 + )10 US $ in 10 years.

Discounting permits to compare flows of gains and expenses which take place ac various

times by converting them to a same date.

The discount rate reveals the preference of the economic agents for the present or the futu-
re, according to the interest rate net of inflation and the total duration of the investment.

Discount rates vary according to the economic agents.

To calculate the discount rate, individuals can use the net interest rate: they know they can
lend or borrow money at a certain rate. In fact, their choices ofcen reveal a strong preferen-
ce for the present: they may prefer to invest in low energy-efficiency equipment with a low
initial cost but with a total cost (investment + operation over the lifetime of the equipment)

much higher than if they had initially invested more for high efficiency equipment.
For the community, the discount rate is based on a reference interest rate which is different
from that of private consumers. Generally, the rate used by the public authority varies bet-

ween 8 and 10%, which favours medium and long term projects.

In the case of an energy policy, discounting permits to:
* compare means of production which have different “life rhythms”, for instance for elec-
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tricity, to compare hydropower plants (for which the cost of the kWh varies essentially
with the level of investment) with thermal fuel-powered plants (where the cost of the kWh
strongly depends on fuel costs);

e calculate the cost of providing a service by adding the discounted values of all che invest-
ments, operation costs, fuel costs, etc., which permit to provide the service and to compa-
re the costs of providing a service for several energy pathways which integrate various

means of production and consumption.

One can thus calculate the costs of providing:

e a2 “k'Wh of service” in the residential and service sector for the service rendered in space-
heating, sanitary hot water or lighting;

e a passenger.km in the transportation sector for the service rendered for the transportation
of one person over 1 km by various modes of transportation;

¢ 3 kWh of mechanical energy or process-heat in the industrial sector.

Take the example of cthe provision of space-heating. The economic interest of various options
for the community can be evaluated. For instance, district heating and individual or collec-
tive gas heating can be compared (from the installation of equipment in the households to
the upstream investment required for production, distribution, system management, etc.).
This evaluation should also concern the polirical instruments which can be used according

to the option chosen: tariff policy, regulations, etc.
Remark

A number of actions, essentially in the field of training, information and regulation, are dif-
ficult to evaluate, particularly if their target is very broad and their objective is to achieve
lasting changes in behaviour, whether that of individual consumers or of companies. Never-
theless, even in these fields, when the programmes are specified, it is possible to evaluate the
gains produced by operations which do not entail material investment. For example, once a
factory exceeds a certain level of energy consumption, it is very important to designate an
“energy manager” to supervise energy efficiency in all the facrory’s activities, ensure conti-
nuity and follow-up in this field, and investigate innovations or changes to improve the
situation. The same applies to a city of sufficient size or a group of towns. It is possible to
compare the costs of creating this position in the company, factory or city wich the financial
benefits accruing from the energy savings brought about. In the same way, it is possible to
compare the cost of drawing up, implementing and monitoring certain regulations with the
expected benefics of their application (in the case of new buildings, the results of this com-

parison are quite amazing).

160



3. PLANNING, TECHNICAL AND ECONOMIC STUDIES, EVALUATION | CHAPTER Il

3.2.2. From the point of view of the consumer or the investor:
project evaluation

In the final resort, an energy efficiency policy enters the real world through che execution of
projects —essentially through investments — at the level of the consumer or an external inves-
tor acting for the consumer, Hence, it is a question of determining the economic soundness
of these investments by comparing them with the cost of the energy they save (not forget-
ting certain “external costs” notably linked to pollution).

Three main economic indicators are used to evaluate the viability of a project and to direct
investment choice: the cost of the energy saved, the internal profitability rate and the simple
payback period of the investment. The definition and the mode of calculation of rhese indi-
cators are presented in Chapter V which covers investment financing. We will retain here
that the aim of economic calculations on programmes and projects is to determine these
indicators, or one of them regarded as the most significant for the operation being conside-
red or the partner concerned (type of consumer, energy company, public organisation, etc.).

Since the comparisons are made over relatively long periods, changes in prices of energy pro-
ducts become important. The relevant assumptions must be made clear. The demonstration
will be even more convincing if highly profitable operations can be highlighted even when
energy prices are low. One of the advantages of the systematic character of this type of evalua-
tion is that it shows up substantial potentials for energy efficiency at a very low cost. More-
over, the potentials obtained by this type of evaluation carried out at a given time often turn
out inferior to the savings made or evaluated a few years later, primarily because technological
progress is in general under-estimated in calculating potentials ac medium and long term.

These various methods of calculation permic to establish the conditions of the economic pro-
fitability of a project. However, this demonstrated profitability does not in itself lead to the
implementation of the project: in order for the energy efficiency investment to be made, some-
times a certain number of incentives must counterbalance the difference berween the invest-
ment capacities of an average consumer (even an industrial operator) and that of an energy pro-
ducer. Adapted financial mechanisms must also be designed and proposed to the consumer, or
the latter must be relayed by special companies which can take his place as main investor.

Remarks

® For many countries — notably those whose currency is not convertible — it is important
that the economic evaluation of an energy efficiency project should bring out the net foreign
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currency gain it produces. In fact, most countries are energy importers and this weighs hea-
vily in their trade balance. To evaluate the net gain in foreign currency, two components
must be considered:

— the proportion of imported equipment, representing a loss of foreign currency;

— the foreign currency gains induced by the energy savings made.

 This evaluation is particularly useful for investments based on public money. In fact the
consumer, for example an industrial operator, who makes the investment, pays for the ener-
gy in local currency and is therefore nor sensitive to foreign currency savings. On the other
hand, it is a very important issue for a government. The evaluation of each project will che-
refore include the expected foreign currency gains, at the international price of the form of
energy concerned (for example, dollars per barrel for oil), together with an estimate of how

this price will change with time.

¢ The growing importance of environmental concerns and the major role of energy efficiency in
reducing pollution related to energy consumption and production mean that the strictly econo-
mic evaluation of projects must be accompanied by an assessment of the environmental effects.
At present, this evaluation is usually limited to air pollution. It is based on data on the emis-

sion factors of the main energy systems for pollutants such as SO,, NOy, CO», dust and grit.

Thus the evaluation of the energy saving made will be supplemented by the calculation of
the pollution avoided by this saving, either directly at the place where the energy is consu-
med, or indirectly at the place it is produced (for example, reduced electricity consumption
leads to less pollution from power stations). In che future it will be necessary to extend this
evaluation of the positive environmental effects of energy efficiency projects to water pollu-
tion, soil pollution, waste production (notably radicactive waste), the risk of accidents, etc.
Finally it will be necessary to take account of the savings made on other greenhouse gas emis-

sions (methane, CFCs, CO, ozone, etc.).

3.3 INTEGRATED RESOURCE PLANNING AND DEMAND SIDE MANAGEMENT

Electricity use, and particularly low voltage electricity consumption in the residential and
service sectors, is still often used as an indicator of economic health and of improvements in
living standards. Few people are yet aware of the fact that the ratio between service needs
and electricity consumption is, more cthan for other forms of energy, far from being a constant
value. On the contrary, very important stakes in terms of energy saving and limiting envi-

ronmental effects are involved in changing this ratio.
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In fact, electricity generation and distribution have many harmful effects, both local and glo-
bal, which have recently attracted much interest among scientists, politicians and the public,
resulting in extensive and costly programmes aimed at reducing their impact. Rather para-
doxically, the possibility of reducing these effects by adjusting demand is a concept which
has had a difficult birth, even though in recent years it has been admirtred in principle.

In cthe 1980’ in the United States, particular progress was made under the pressure of envi-
ronmental organisations, through the regulatory bodies. The overall concept of energy effi-
ciency has evolved, generating new applications, especially in the field of electricity and gas
consumption. Programme implementation concepts have developed, particularly that of
Demand Side Management (DSM) and Integrated Resource Planning (IRP).

DSM includes a series of utility-initiated actions aimed at influencing customer load pat-
terns and total consumption, in particular through load management and energy efficiency.
For instance, replacing incandescent electric bulbs by compact fluorescent bulbs can lead to
a delay in or avoidance of generating capacity (notably attractive in peak periods) and finan-
cial savings boch for the consumer and the electricicy utility. DSM is thus one element of
the “demand” part of an energy policy based on the principle of least cost planning.

The concept of the “Negawatt” was formulated for the first time in the United States by
Amory Lovins to describe the electricity generating capacity saved by adjusting demand, in
the same way as the Megawatt defines the generating capacity produced. It found concrete
expression in 1987 in the State of Michigan when the Lawrence Berkely Laboratory presen-
ted a programme to reduce the electricity consumption in a call for tender, in direct com-
petition with a classical option to build a new power station.

As a rule, the electricity sector is structured around powerful public or private utilities
enjoying a monopoly or virtual monopoly situation within the area allocated to them by the
public authorities. In return, the latter generally exercise a tight regularory function which

covers, in particular, major investment decisions and price formation.

As far as the electricity company is concerned, financing programmes to save electricity
means that the traditional options of increasing generating capacicy, and the options of redu-
cing elecericity demand for the same service provided, are dealt with on an equal basis. The
vocation of electricity enterprises which choose this approach is no longer simply to supply
or sell power but to supply a service at the least cost in energy and environmental rerms, by
promoting more efficient management and user practices as well as appliances which consu-

me less energy for a given purpose.
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Under pressure from the authorities, a number of American electricity utilities have deve-

loped effective incentive mechanisms for saving electricity. It may be that electricity com-

panies in every country will not show the same interest or dynamism. Nevertheless, the
general rule appears to be:

e electricity companies are interested in encouraging electricity saving at peak times (when
generation is expensive);

s electricity companies are interested in electricity saving when it is being sold at a loss, i.e.
when che selling price is less than the cost (as it is in certain isolated areas or islands); this
also applies to situations where there is structural under-pricing in countries with subsi-
dised economies;

e the public authorities should encourage electricity saving, through the organisation in
charge of implementing energy efficiency policy, for reasons of general interest: savings on
investment and foreign currency for the country, reduction in electricity bills for consu-
mers (in many countries, the price of electricity is very high compared with the purcha-
sing power of households), and a reduction in the environmental effects of electricity gene-

ration and transmission.

INTEGRATED RESOURCE PLANNING

“Least Cost Utility Planning” (LCP) or “Integrated Resource Planning” (IRP) consist in
comparing the cost of developing new electricity generating and distribution capacity (ener-
gy supply curves) within a given year with the cost of implementing demand side manage-
ment programmes (saved energy supply curve). In doing so, it is assumed that the energy
saving should be dealt with in the same way by the public authorities, the banks and the
taxation authorities as would a new power station. The electricity companies are prompted
by the supervisory authority (ministry or regulation committee) to invest only at the least
cost to the community and the consumer. For some American utilities, the energy saved
through current programmes costs one tench of that produced by a new plant (more savings
could be made at a higher cost but still below the cost of supply options). Similarly, for
example, in Vancouver — Canada, the British Columbia-Hydro urility prefers to subsidise
high performance systems rather than build a new dam. The rules imposed on the urilities
by the supervisory authorities in some American states also include environmental concerns,
for example, the introduction of damage factors or the quantification of environmental exter-

nalities.

The rationale is global and compares the actions taken by the supply side and the demand
side from the standpoint of the community. Of course, the difficulty is thac this is not always
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in the immediate interests of those involved: it may be necessary to adapt the regulation to

incite the actors to implement programmes.
DEMAND SIDE MANAGEMENT

To achieve the “savings” part of the programme, the utilities therefore implement a series of
incentives for their cuscomers, including information and advice, audits and financing. The
companies finance certain investments they recommend to the consumer, the latter possibly
repaying the loan on his electricity bill. Demand side management has allowed American
utilities to save on installations and their participating customers to pay less for the same

Service.

Electricity generating and distribution companies have always played an active part in the
development and marketing of consumer appliances, for example by working together with
appliance manufacturers to determine quality standards (particularly as regards safety) or by
acting directly or through intermediaries to promote certain technologies in industry, agri-
culture or the residential and service sectors. In this way, they are very familiar with all the
partners involved in the implementation of a demand side management policy, and appear to
be essential participants in the implementation of an efficiency policy for the specific uses of
electricity. Most of these utilities have developed modulations in the rate structure as a means
to reflect the production cost structure. It also encourages consumers to manage their energy
demand better, parricularly by using off-peak power or investing in electricity savings.

Although tariff structure is an important element to guarantee the interest of the consumers

in saving eleccricity, the implementation of DSM programmes is also based on a range of

complementary instruments aimed at:

* helping the consumer to understand his electricity bill better;

® helping the consumer to detect the opportunities to make improvements, and advising
him on possible options: personal audit and advice, wide-scale or targeted information
campaigns, labelling, etc;

® developing the skills of electricity-consuming equipment installers (training, handbooks,
etc.);

* offering to consumers financial incentives in the form of rebates or loans (reimbursable cre-
dit on the electricity bill for example);

® accelerating the marketing of innovative equipment and promoting its dissemination.

Many countries are now progressively instituting least cost planning and demand side mana-
gement programmes. Of course, each country has to redefine the objectives, procedures and
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the roles of those involved according to their own situation. But the North American expe-
rience has shown the possibility of incteresting energy suppliers in a strategy which is opti-
mised from the point of view of the community, and che effectiveness of being able to mobi-
lise these suppliers towards controlling demand.

In Europe, Denmark, Sweden, the Netherlands and, to some extent, Germany are the most
active in promoting DSM programmes. A European Commission directive on Urility Plan-
ning Principles incorporates the Integrated Resource Planning approach. However, the cur-
rent changes in the regulation framework of the electricity sector and the development of
competitive markets may lead to a decline in DSM efforts, or at least an evolution of the
nature of demand management activities. Taking IRP and DSM concepts into account in

the emerging regulatory framework will constitute a major stake for the coming decade.

The practice of Least Cost Utility Planning is based upon a collaborative process which
involves all the people concerned by the elaboration of action proposals on energy demand
and on energy supply. In parallel, implementing the programmes sometimes involves com-
petitive bidding, whereby the energy suppliers can “subcontract” part of the programmes to
energy service companies (ESCOs, see Chapter V.4.4).

The main attraction of the techniques of Least Cost Utility Planning and Demand Side
Management is that they can simultaneously allow for more room for marker forces and a
public service approach:

e more room for market forces. The issue is to optimise the electricity supply system accor-
ding to market forces: return on investment, matching supply to demand, eliminating
non-flexibility in the production system, smoothing out market operation;

e a public service approach. The consumers pay less for the same service, while pollution is
reduced, the countryside suffers less from high voltage lines or other infrastructure, and

the local economy benefics from the investment when the investment creates more jobs.
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CHAPTER IV

SUMMARY

The organisms and teams in charge of elaboraring and implementing energy efficiency programmes
must have a wide range of instruments and methods at cheir disposition — along with the human and
financial means to use them — both to increase the scope of action of the decision-makers and consumers
and to permit the implementation of concrete projects on a wide scale.

After having examined the main guidelines of programmes in the preceding chapter, we present here
the means of action, which are:

e communication and information;
e training;

e voluntary approaches;

e regulatory instruments;

» financial incentives.

By applying these means to the building sector we illustrate their use in the case of a high energy-consu-
ming sector.
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CHAPTER IV

Communication and information

Communication and information constitute a delicate and complex task, since the energy
efficiency message cannot be reduced to a few simplistic formulae and must explain the

multi-criterion approach covering energy, the environment and development.

The energy efficiency message often comes up against the predominant argument which
continues to view increases in energy consumption as an index of progress. This argument
is supported by the energy producers who urge the user to consume but do not always pro-

vide the choice of rational energy consumption at the least cost for the service provided.

Communication and information involve entirely specific professions, methods and tech-
niques: not everybody can be a good “communicator”. In an energy sector dominated by
engineers, the choice of people in charge of this activity is therefore very important.

Any programme of communication and information must be preceded by a precise analysis
of the prevailing situation. This should cover three major areas: objectives, targets and
resources.

1.1 OBJECTIVES
Communication has two main objectives:
* To provide information to all decision-makers, economic agents, intermediate organisa-
tions and consumers, enabling them to take an active and effective part in the implementa-

tion of energy efficiency programmes. The nature of the information is economic, technical,

industrial, financial and commercial.
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* To increase general awareness of the value of an energy efficiency policy by presenting argu-
ments and methods in order to help orient economic and social development towards a more
energy-efficient society which is more respectful of the environment. In a nutshell, commu-
nication on energy efficiency participates in the building of sustainable development.

It is clear that the field of communication is extremely broad. It must be based on a care-
fully prepated strategy adapted to the particular country, the sensitivity of the various cate-
gories of the public and their desire to become involved, the state of the market and the tech-
niques available. Box 29 shows the example of a specific information action on energy
efficiency, coordinated with public incentives.

1.2 TARGETS

The “targets” of communication are those to whom messages on energy efficiency are addres-
sed, the intermediaries and relays involved in implementing programmes and the partners
who will execute the actions. They can be classified into several categories:

e the consumers (individual users and households): the general public;

Box 29
MOTIVA: INFORMATION CENTRE FOR ENERGY EFFICIENCY

In September 1992, cthe Council of State of Finland approved the national “Programme on Energy
Conservation”, designed to achieve energy efficiency targets through information and technological
improvement.

In approving the programme, the Government of Finland provided for the establishment of an Infor-
mation Centre for Energy Efficiency.

This Centre was called MOTIVA and started operating in March 1993.

| The main responsibilities of MOTTVA are information for increased energy conservation and awareness,

and support for the market entry of more energy efficient technology.

MOTIVA targets all user groups and works in cooperation with industry, consumer organisations and
individual consumers by establishing mutually financed projects for energy auditing, training or tech-

nology demonseration.

MOTIVA collects, processes and discributes informarion on energy efficiency and allocates funds to sup-

port energy CONSErvation measures.

Contact: MOTIVA — Helsinki, Finland. Phone: 358.0.456.60.90 / Fax: 358.0.456.70.08
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e professional circles: industrial firms and those in the service sector, professional organisa-
tions, local communities, etc.;
e the decision-makers: the government, the Parliament, regional and local elected represen-

tatives and executives, heads of government departments, etc.
1.2.1 Consumers in the general public

It is generally thought that the particular rarger of communication is the ultimate consu-
mer, regarded as the “general public”™: this is the first notion that comes to mind and many
governments have indeed launched “awareness campaigns” (often on television) to make

users more conscious of energy savings,

The consumer can change his behaviour and make energy savings eicher by controlling his
consumption (by turning off unwanted lights, driving his car smoothly, or buying appliances
which use less energy), or by having his dwelling modified with a view to saving energy. At
the same time, the consumer is an active member of society and hence is in a position to

intervene in the city, through professional activities or political life.

However, the approach consisting in targeting the general public may not always be suiced
to a particular country, the market or the state of mind of the consumers. Moreover, their
freedom to make choices must not be overestimated. In many cases the consumer is not in
control of the most significant choices and can purchase only what is on the market: does
the town have rapid public transportation which is frequent, comfortable and cheap? Are
the dwellings well insulated? Are the heating systems efficient? Are the domestic electrical
appliances sold in supermarkets of an advanced design? Are the commonest models of motor

vehicles economical and low in pollution?

Communication with the public must therefore be used with care, particularly if the basic
needs of the people involved are not being met, as is often the case in developing countries
and in those in transition. The golden rule is to have “something to say™: not to make
speeches about energy efficiency, but to organise information campaigns with precise pro-
posals referring to existing programmes which are now bearing fruit or programmes about

to be launched and in which the consumers can become involved.

We shall examine the communication resources to be used in paragraph 1.3. Experience
teaches three lessons:

» Messages aimed at the public must be positive: they should not forbid or restrict, parti-
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cularly if the people concerned lack amenities and are living in difficult conditions. On the
contrary, consumers must be shown that energy efficiency will increase their well-being and
their purchasing power and reduce pollution. It is essential to appeal to the consumer’ intel-
ligence, as was done in a celebrated information campaign of the French Agency for Energy
Management (AFME) in 1986 with the slogan “energy efficiency: a smart move” (a cam-
paign which won a gold medal at the New York Advertising Festival).

e In general terms, communication intended to inform the public and prevent habics that
lead to waste should be continuous and make use of the greatest possible variety of resources.
Massive, expensive, “one-off’ campaigns are usually not a good solution.

® The best communication activities are those which, by their design and application, invol-
ve the consumers themselves eicther directly or through consumer associations or local com-

munities,

In this sense, it is useful to direct some of these activities at children and young people (see
Box 30), who are likely to adopt, more easily than adults and in a more lasting manner, new
patterns of consumer behaviour which are more respectful of the environment. Schools are an

ideal location for communication and exchange, in association, of course, with the teaching staft.

Box 30
WapITI NOTEBOOK FOR CHILDREN
“l save ENERGY !”

A group of partners from associations and enterprises gachered their know-how and resources to desing
an educative programme “Understanding and serving the environment”.

| This national programme targets 8 to 12 year old children and takes the form of a Wapiti Notebook for
| Children. The notebooks takes them on a discovery trail using various instruments (comic strips, indi-
vidual and collective games, quizzes, investigacions, etc.). A teachers’ guidebook provides recommen-

dations on the use of the Notebook and suggests additional activities.

This collection currently covers three topics:
s waste (“Wasre Parade”);

® energy ("I Save Energy”);
} e water (“Water for Everyone”).

Over three years, this educational programme was delivered to 800 000 children throughour France.

Contact: Espace Naturel Régional — Lille, France. Phone: 33.3.20.12.89.12
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1.2.2 Professional circles and economic agents

The professional world expects and is sensitive to high-quality, well-directed, technical, eco-
nomic and financial information. Here it is not a matter necessarily of reaching the greatest
possible number, but of having a continuous and deep link with well-targeted contacts,
making maximum use of information “clearing houses” or intermediaries:

e chambers of commerce and industry;

e academic bodies and instituces;

® professional associations and trade unions;

® professional research centres;

e specialised press;

® consumer associations, learned societies, non-governmental organisations, etc.

It is extremely important that the information programme extend beyond the professional
circles of engineers and rechnicians, to reach architects and town planners, firm or housing
association managers and, in parcicular, city service deparcments, regional and local autho-
rities. The information provided to the various organisations and individuals must be ela-
borated according to their specific needs to enable them to provide useful information to
their members.

In addition, special communication programmes should be produced to publicise new tech-
niques, pilot projects, pre-marketing or demonstration operations, as well as aids to deci-
sion-making and means of funding chat facilitate investment.

1.2.3 Decision-makers

The economic and ecological importance of energy efficiency seems sufficiently well proven
for the political decisions necessary to its implementation to be raken. Actually, in most
countries, we still observe considerable hesitation, notably in political circles. There are
complex reasons for this policy “delay”, but it is due essentially to ignorance of the policy's
economic value and pressure from energy producers. In the main, politicians only hear about
energy from energy producers and distributors and are unaware of the growth potential gene-
rated by energy efficiency programmes, especially for the creation of new businesses and new
jobs.

It is therefore essential to develop special information campaigns and public relations acti-

vities aimed at:
e government managers in charge of budgetary and financial questions, sectoral activities
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Box 31
ComBiNED HEeaT anp Power AssoclaTioN (CHPA)

The Brirish Combined Heat and Power Association (CHPA) groups together the economic agents who
are favourable to the development of the combined generation of heat and power (energy suppliers,
machine manufacturers, consulting engineers, insrallers and consumers) and is a powerful parliamenta-
ry lobbyist. It recently extended its activities to the European Union auchorities in cooperation with
associations in other European countries which pursue the same objective. It now organises discussions
with members of the European Parliament and members of the Commission.

CHPA is a member of the European association “COGEN Europe” created in 1993 to promote combi-
ned heat and power at European level. This association currently gathers 103 members throughout
21 countries.

Contact: CHPA — London, United Kingdom. Phone: 44.171.828.40.77 / Fax: 44.171.828.03.10
COGEN Europe — Brussels, Belgium. Phone: 32.2.772.82.90 / Tax: 32.2.772.50.44

(industry, construction and land-use planning, transportation and agriculcure) and envi-
ronmental questions;

o the Parliament and particularly the committees responsible for finance and economy,
industrial and energy issues (see Box 31);

e local and regional administrators and elecred representatives.

1.3 RESOURCES

The resources that can be devoted to communication and information are clearly related to
the available funds. Bur this is not the only factor: high grade communication is possible,
even wich limited resources, so long as a clear communication strategy is defined and then

implemented by professionals.
1.3.1 Do, and let others do the talking...

This is the first adage of communication. It means that the role of the press, radio and TV
is absolutely fundamental: chey must be regularly informed on energy efficiency, its pro-
grammes and its progress — particularly the regional and professional press. Information
visits should be organised for journalists to show them the most interesting developments
and keep them abreast of technical progress. Press conferences must be held regularly, either

on programmes and projects of a general nature, or on a particular technical development or
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incentive approach. Cooperation with the professional press must be developed before consi-

deration is given to special publications on energy efficiency.

As far as decision-makers and politicians are concerned, an article in a major daily or week-
ly newspaper, or a television programme produced by independent and well-informed jour-
nalists, carries more weight than any number of bulky reports.

1.3.2 Some specific publications

e Two groups of partners can benefit from regular and specific information: enterprises
and local communities. This can take the form, for example, of a quarterly newslecter (one
for each target group) to keep the economic decision-makers up-to-date on the latest news
and innovations in the technical field or on energy regulations by means of brief and

well-documented reviews and articles.

e It 1s important to prepare leaflets on each research and development operation and each
demonstration project. The leaflets should be drawn up in conjunction with the beneficiary
of the operation and sent to the firms and communities directly concerned. An extension of
this approach is to construct a computer database describing exemplary developments which

can be consulted on-line.

¢ It might also be useful to distribute a small number of technical brochures reviewing the
state-of-the-art in a particular sector or on a precise technical topic (see Box 32). The amount
of detail these brochures provide can vary according to the target. For example, if the aim is
to point out a few principles of good management to the operators of installations and to get
them to ask the right questions — an importanc first step towards being aware of energy effi-
ciency — then short, instructional notes are sufficient.

e Informing the general public is an important task, but one must be aware that it involves

tairly considerable funding. Two particular approaches are interesting and complementary:

— the production of widely distributed information sheets on topics such as the insulacion
of dwellings, domestic electrical appliances and vehicle maintenance;

— the reply to telephone questions which are issued by che public.

These actions have greater impact when they are carried out at the level of a city or region

to permit contact and exchange with the users and the understanding of local realities.

177



CHAPTER IV 1. COMMUNICATION AND INFORMATION

Box 32
THERMIE PROGRAMME TECHNICAL BROCHURES

When the European Commission finances projects in the framework of the THERMIE Programme, it
asks for a report. The Directorate General for Energy (DG XVII) has thus published hundreds of tech-
nical brochures on energy savings in very precise activities, mostly in induscry.

The main rubriques of this collection are: rational energy use in cicies (district heating, steam diseribu-
tion systems, architecture, lighting, etc.); buildings (bioclimatics, lighting, insulation and controls,
etc.); industry (several fields, for example investment opportunicies, diesel engines, energy saving in
compressed air, energy maps of selected Community industries, improvements in rotating machinery,
fish processing industry, car recycling, etc.); agrofood and drinks; boilers; cement industry; ceramics;
chemicals; cogeneration; finance in industry; foundry; glass; heat pumps; iron and steel; metal; paper;
textile; transportacion (for passengers, goods, but also fuels, efficient vehicles, urban cranspore, informa-
tion systems, rail, movement management, etc.).

Contact: European Commission, DG XVII — Energy, THERMIE — Brussels, Belgium.
Fax: 32.2.295.61.18

Seminars, conferences and exhibitions

1.3.3 Seminars, conferences and exhibitions

Seminars, conferences and exhibitions can be extremely useful but must not be overused nor

considered as an objective by themselves. A few recommendations could be useful:

* make maximum use of general exhibitions into which the methods and techniques of ener-
gy efficiency can be incorporated (for example, exhibitions concerning housing);

® give preference to seminars and conferences with limited participation, ensuring detailed
discussion between participants on precise, circumscribed topics;

e as regards overall political and economic orientations, on the other hand, organise confe-

rences for the public with a broad international dimension.

In the field of information and communication, international exchanges of experience and
know-how play a major role and should be further developed (see Box 33). However, one
must be careful about large prestige events where every speaker recites his personal philoso-
phy. These are costly and lead nowhere. Priority should be given to staff exchanges, training
courses with technical teams in the field (city departments and industry) and working

groups.
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Box 33

ACEEE

The American Council for an Energy Efficient Economy (ACEEE) is a non-profit organisation which
gathers, evaluates and disseminates information to stimulate greater energy efficiency. It conducts stu-
dies, publishes books and reports, provides expert testimony, and organises conferences to facilitate infor-
mation exchange between individuals developing new techniques in energy efficiency and those who can
put them to work.

Support for ACEEE work comes from a broad range of foundations, governmental organisations, research
instituces, ucilities and corporations.

The ACEEE series of publications has been designed to make information on energy conservation and
energy policy more accessible to those interested in energy issues.

Contact: Research office — Washingron, D.C., USA.
Phone: 1.202.429.88.73 / Fax: 1.202.429.22.48
Publication office — Berkeley, California, USA.
Phone: 1.510.549.99.14 / Fax: 1.510.549.99.84

ECEEE

The European Council for an Energy Efficient Economy (ECEEE) was established in 1992. Its goal is to
play a prominent role in establishing the agenda for energy efficiency in Europe. The ECEEE defines
itself as a responsible activist for energy efficiency issues in Europe following the tradition of its sister
organisation in the United States, the ACEEE.

As a forum for presentation and discussion of applied research, the ECEEE convenes a Summer Study
every second summer. The firse two summer studies were conducted in Rungstedgard, near Copenha-
gen, Denmark (1993) and at Mandelieu, France (1993). The 1997 Summer Study took place at Spind-
leruv Mlyn in the Czech Republic.

The four day long conference brings together a broad group of professionals from Europe and other parts
of the world to examine the technological, social and economic aspects of improving the efficiency of
energy end use.

The ECEEE and the Summer Studies are sponsored by governmental and commercial organisations
interested in promoting energy efficiency. The ECEEE Summer Study Secretariat rotates after each
conference. The current Secrerariar (1995-1997) is situated ar the Danish Energy Agency.

Contact: DEA — Copenhagen, Denmark.
Phone: 45.33.92.67.00 / Fax: 45.33.11.47.43
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Organising information and communication is not an easy task. There are plenty of organi-
sations and companies producing worthless (and occasionally ridiculous) brochures and
advertising macerials, usually very expensively. There are, however, others who do remar-
kable jobs and have years of experience in energy efficiency and who do not know how to
make use of their capital and do not “communicate”.

Energy efficiency implementation is primarily a question of methods and ways of tackling
problems, of partnership and a joint search for the best solution for the consumer and the
community. It is then a matter of passing on this know-how to all the economic agents and

consumers.

One important point: the staff directly involved in implementing the energy efficiency poli-
cy must be well-informed, involved and immersed in the communication ac the very outset
of the preparation of a policy or programme. Communication is not a programme “add-on”:

it is an integral part of it.
As with any other activity, it is necessary to assess the impact of communication. This is not

always easy, but it is only by knowing how the “targets” have reacted to a message chat it is

possible to correct and refine it and to meet the true needs of consumers and partners.
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Training

2.1 THE PRINCIPLES OF ACTION

Energy efficiency stems from technical knowledge which is generally conventional, and from
new practices and methods of use and management. Hence, it is essential that all those whose
activities include the use of energy should be trained in these practices so they may imple-
ment them accordingly. Organising training programmes is therefore an essential aspect of
the implementation process. Programmes will address technicians and engineers, but also
managers (of buildings, for example), economists, managers of industrial departments or of
city technical departments, architects, etc. These training programmes should stress the

transfer of experience and know-how.

Training in understanding, formulating and implementing an energy efficiency policy has
the same features as the policy itself. Tt concerns all sectors of economic activity and must
therefore address all the present and future professionals in these activities. It calls upon all
skill levels; it is based on general knowledge, or even culture, but it also uses highly spe-

cialised skills in certain fields.

These few poines illustrate the need for a properly structured training policy, characterised
by the diverse people involved: professionals contributing their knowledge and experience;
educators with teaching skills and methods; staff from government deparcments, institu-
tions and other organisations which define and implement the programmes; and those who

provide the funding.

The training scrategy should be defined with regard to these different parameters and to the
“time”, the “level” and the “content” of the training. “Time” refers both to the present and
the future: continuous training meets the immediate training requirements of active pto-

fessionals, but it is equally essential to prepare for the future by acting in the field of edu-
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cation where tomorrow’s professionals will be trained. “Level” refers to the skills to be intro-
duced or improved, which should be applicable from the stage of designing products, pro-
cesses and installations up to their industrial or trade completion, incorporating the opera-
tion, maintenance and monitoring of installations, etc. “Content” means that training
should cover different fields: knowledge of basic disciplines (physics, geography, etc.), fun-
damental disciplines in higher technical education (heat engineering, thermodynamics, etc.)
and economics (planning, price definition, etc.) or technological disciplines and specialised
knowledge defined in accordance with the development of techniques in each activity.

The training activities should also be durable and continuous (see Box 34). Their success will

depend in particular on:

e the formulation of a training strategy for the short, medium and long term with the com-
petent institutions — ministries and national and local departments in charge of the edu-
cation and professional training system — so that energy efficiency will be constantly taken
into account by those who provide the training and define the programmes and resources;

o the establishment of permanent links and exchanges with the professional partners by
involving them in determining the objectives to be attained, the funding and evaluation
of the actions taken for their benefit in matters of energy efficiency.

It is possible to evaluate the benefits establishing objectives beforehand: this essential phase
is too often forgotten,

Finally, special actention should be given to training the staff who are directly involved in
preparing and coordinating energy efficiency programmes (for example, the staff of national
or regional energy efficiency inscitutions described in chapter II). This is to ensure that they
perfectly master the knowledge required in cheir day-to-day activities and above all that they
systematically incorporate a training component in all the programmes they prepare or
implement. It is excremely important for this group to be directly involved in the training
activicies by participating in seminars and working groups and preparing the brochures and

manuals which serve as a basis for training.

As for communication, a note of caution is appropriate: training cannot be improvised.
Contrary to the unanimous view, the training provider needs knowledge, methodology and
special experience, and is much harder to find than an engineer. The managers of the trai-
ning programmes in energy efficiency programmes should be recruited with the greatest
care.

182



2. TRAINING CHAPTER IV

Box 34
REDUCING ENERGY CONSUMPTION IN A BUS FLEET THROUGH TRAINING
THE casE oF DiJoN IN FRANCE

The city of Dijon had 95 buses and 325 drivers in 1979 when officials decided to launch a city crans-
port energy saving plan.

Two drivers received special training and then trained their colleagues in economical driving techniques
over a thirty-month period. The training programme led to a 13,5% reduction in diesel consumption.

These savings have been maintained, thanks to rigorous monitoring of consumption and the appoint-
ment of an energy manager.

Consumption curve after the implementation of a training
programme in a city transport enterprise

Initial training
litres/ 100 km of the two drivers
B0
Beginning

of the training
/ of all the drivers

End of training
of the 35 drivers

45—

40 T
1979 1980 1981 1982

Contact: Ademe — Regional Delegation Bourgogne, France.
Phone: 33.3.80.76.89.76 / Fax: 33.3.80.76.89.70
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2.2 ORGANISATION

In the energy efficiency field, the basic principle of training is to build upon existing trai-
ning structures by associating training modules to these scructures. These modules accom-
pany normal training activities or are specially designed for a well-defined and well-targe-
ted public.

The first job in organising training is therefore to list the institutions and organisations
which have training activities in fields related to energy consumption and, particularly, the
university institutes or engineering colleges in the sectors of industry or construction. The
prerequisites for setting up training programmes are a knowledge of training activities and

the establishment of a network of partners.

Another important lesson drawn from experience is that training in energy efficiency should
not be limited strictly to the professional areas concerned with energy consumption, but
should be widened to a very large number of professions and activities. It should also be

included, as soon as possible, in general education from primary school level.
Training should therefore be developed in three main directions:
° Including and explaining energy efficiency in traditional educarion.

e Producing teaching modules on energy efficiency in specialised courses for engineers,

architects, managers, technicians, and so on.

o Establishing seminars or training courses on specific and usually very concrete subjects,
providing training in particular techniques or methods or addressing a precise category of
trainees.

Of course, some of the resources allocated to actions concerned with energy efficiency will
have to be devoted to the implementation of broad-based training programmes. But it must
be remembered that substantial funds are devoted in any case to training at national, regio-
nal and international levels — these must be listed and reviewed for their potencial use in

energy efficiency training.
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2.3 RESOURCES
ASSISTANCE WITH TEACHING EQUIPMENT

One essential aspect of energy efficiency is measuring energy consumption. This is funda-
mental to technical sectoral activities, but is also certainly worth including in the curricu-
lum of disciplines such as physics or heat engineering. In these disciplines, energy efficien-
cy requires fairly refined methods of calculation, whether it is a question of the heat balance
of a building or optimising an industrial process.

A good way of bringing energy efficiency into technical education is to assist the educatio-
nal establishments in the acquisition of measuring instruments, computer hardware and
software and the development of case studies relating to the implementation of typical ener-

gy efficiency projects.
THE DESIGN AND PRODUCTION OF TEACHING TOOLS

This involves providing those who dispense training (schools, institutes, consultancy
bureaux) with teaching tools using the innovative techniques of microcomputing. An
example is a set of teaching programmes on the thermal engineering of buildings: in such
complex fields, the computer offers both the capacity for calculation and hence simulation,
and the capacity to display the phenomena that are essential in order to understand them.
It also allows each trainee to learn at his own pace. These teaching programmes are designed
for higher education (engineers, senior technicians, architects).

Training activities should also be supported by the publication of manuals, teaching docu-
mentation for use by instructors and documentation describing concrete technical achie-
vements to serve as a basis for case studies. It is important that these reaching tools be
prepared in close cooperation with working groups including teachers, researchers and

Users.

SPECIALISED SEMINARS
This involves convening working groups for a period of about two to three weeks. The par-
ticipants’ level should be similar enough to enable them to work together and they should

not exceed 12 to 15 to allow meaningful exchanges with training staff and managers.

Two key topics are well-adapred to the needs:
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e planning energy efficiency actions based on analysing and forecasting energy consump-
tion;

* designing, assessing, implementing and monitoring energy efficiency projects.

The first theme covers the concerns, methods and tools we dealt wich in the chaprer on plan-
ning and economic studies: the concept of integrated energy planning based upon demand
analysis; databases on energy consumption and the factors determining energy demand; ana-
lysis of energy demand; methods of investigating possible trends in energy demand; formu-
lating energy efficiency action programmes both generally and by sector on a macroecono-

mic basis; assessing the results of an energy efficiency policy, etc.

It is very important that these workshops should have an international dimension: first, in
otder to provide an understanding of the world energy situation and its constraints, nota-
bly geopolitical, economic and environmental; and second to determine “what is going on
elsewhere” and to benefit from the experience of other countries. Hence, an atctempr should
be made to expand participation by experts and working professionals of different natio-

nalicies.

The second theme deals in a realistic manner with the way in which an actual energy effi-
ciency project is implemented. These workshops should be based on case studies discussed
with professionals who are familiar with these projects in the various economic sectors
(industry, construction, cities, transportation, agriculture). Each project is comprehensively
reviewed — formularion of the project and assessment of its economic and environmental
importance; project funding; the stages of implementation and its organisation (distribution
of tasks, scheduling); equipment necessary; measurement campaigns; project monicoring;

project evaluation; related programmes of information and training, and so on.

Specialised seminars of shorter duration with a highly pracrical content will be organised,

possibly in firms, on specific subjects such as:

e Building management; practical thermal analysis in buildings; the design of building

types adapted to certain environments (tropical climares, for example).

e Practical energy analyses in industry; measuring energy consumption in industry; revie-
wing new industrial processes, etc.

s Energy audits of vehicle fleets; traffic problems in cities and cheir impact on energy

consumption and the environment.
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* Energy efficiency in agriculture, by types of activity: buildings used for raising livestock,
agricultural machinery, rural dwellings, the use of different forms of agricultural and fores-

try biomass, and so on.

Each of these workshops will address a specialised and carefully chosen audience with a view
to “train the trainers”. This will serve to decentralise the action by making maximum use
of professional organisations and consultancy bureaux as intermediaries.

INTERNSHIPS AND RESEARCH SCHOLARSHIPS

The link between research and craining can be profitably reinforced through the development
of research scholarships on topics concerned with the development of energy efficiency.

Training internships in a research laboratory, an industrial firm, a consultancy bureau, or a
city’s technical department concerned with energy efficiency are an extremely useful means
of “in-service” training, particularly if the international dimension is added to the profes-
sional one. In many countries, internships in firms and research laboratories is a well-deve-
loped practice but courses in city deparcments and internships abroad (for example, at a
national or regional agency in charge of implementing energy efficiency policies) are less fre-

quent.
It is absolutely essential to expand international internships in chis field, which implies coor-

dination and funding by international organisations: the United Nations, the Buropean

Commission, etc.
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Voluntary agreements

Beyond policies based on prices, financial incentives or regulations, many countries are cur-
rently developing voluntary-type approaches.

Their aim is still to improve the energy efficiency of products or processes, but they are more
specifically focused on preparing the marker of the future with various partners (public
auchoriries, producers and consumers) by accelerating the introduction or the dissemination
of efficient equipment using competitiveness and innovation, which are market ingredients

and prospective analysis.

The voluntary methods we present have the advantage of being manageable for the indus-
trial operators as well as for the administration and do not weigh heavily on public budgets.
They are relatively flexible since the manufacturers are free to search for solutions adapted
both to their specific case and the global objectives. Producers often participate in defining
these same objectives. The methods are based on confidence or contracts becween partners
and further lead to public recognition for the participating enterprises. Moreover, manufac-
turers are receptive to these approaches focused on forecasting demand.

However, voluntary approaches require the involvement of public authorities to guide and
stimulate them, often case by case: their definition, negotiation and evaluation are complex
procedures. Governments often provide support for energy audits or technical development
for enterprises which so desire, but they can also threaten to develop schemes based on regu-
lations to be enforced if the voluntary approach fails. Voluntary approaches permit to impro-
ve energy efficiency and the competitiveness of enterprises while they reduce the impacts of

products and their use on the environment.
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3.1 AGREEMENTS ON EFFICIENT PRODUCTS

The advantage of agreements on efficient products, as they are most often envisaged, is that,
starting with the expectations of the consumers, it is simultaneously possible for industrial
operators to identify a market and define a product concept which not only integrates ener-
gy efficiency specifications but also all the various attributes which the fueure client would

like to see in the new product.

The aim of such agreements is to improve the energy efficiency of products by encouraging
producers to change their production schemes and consumers to demand more efficient pro-
ducts. The voluntaty approaches which concern the energy efficiency of products and equip-
ment can be subdivided into three categories: non mandatory labels and quality labels, tar-
get values and procurement.

3.1.1 Non-mandatory labels and quality labels

Introducing non-mandatory labels or quality labels (see Box 35) aims to separate:

— enterprises which voluntarily commit themselves to improving the energy efficiency of
their products — according to the directives issued by the administration — and can high-
light them by displaying a label;

_ from those which do nothing, in a context where the consumer is informed of the possi-
bilicy to purchase efficient products.

The “Energy Stat” programme in the United States, launched by che Environmental Pro-
tecrion Agency is a quality label operation for office computers which have automatic stand-
by modes. In this particular case, the manufacturers were motivated by a guaranteed demand
since federal administrations could only purchase the efficient models after 1993. The second
stage of the programme, beginning in 1993, intends to furcher reduce the specific consump-
tion of the computers in the standby mode and to launch an identical programme for prin-

ters, copiers and fax machines.

With a similar approach, the Energy Policy Act (EPACT) adopred in the United States in
1992 proffers several quality labels for windows, lamps, etc. However, if the voluntary efforts
are considered a failure after a chree-year trial period, the Deparcment of Energy maintains
the right to impose mandatory federal standards.
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task is costly and risky and industrial operators will only commit themselves when their
market analyses clearly highlight an opportunity... and it is not always simple to know in
detail the expectations of the consumer in terms of product evolution.

The idea of procurement originated form the hypothesis chat a latent demand could exist on
the market for new products, a demand which was not spontaneously organised and expres-
sed and that industrial operators could not easily detect. Organising this demand would then
permit to push manufacturers to design and commercialise new, more efficient products. The

aim is to create a link berween industrial operators and consumers.

Procurement or competitive procurement consists in prompting producers to manufacture
efficient products after target characteristics have been set for the products based on the ana-
lysis of fucure demand. This incentive can be more or less formalised (extending to the orga-
nisation of calls for tender) but must always be carefully organised. The impact of procure-
ment operations on technical change can be quite significant in certain sectors.
Technological options which are known by the industrial operators but never exploited
because they seem too risky, too costly or which do not seem to have sufficient markets, are
thus enhanced (see Boxes 36 and 37).

In a first stage, the future buyers and users of the selected goods must be brought together.
This buyer group evaluates the current and future needs in practical terms. The demand is
thus defined as the characteristics and performance the future product should have, from the
views of the consumer and also the opinion of the producer who is often already involved at
this stage. The buyer group can be made up of electricity utilities who want to accelerate
the dissemination of more efficient equipment in the frame of their DSM programmes (as
was the case for the “Golden Carrot” programme in the United States) or future buyers and
users. To genuinely influence the decisions of industrial operators in developing new pro-
ducts, the group must present one or both of the following characteristics:

— to represent important market shares;

— to have a certain notoriety or a place of leaders on certain markets for which these buyers

define new references.

These characteristics then serve as terms of reference for a call for tenders launched by those
in charge of the procurement programme. The public authority is in charge of coordinating
the operation, from setting up a pertinent buyer group to eventually guaranteeing the pur-
chase of a cerrain quantity of efficient products if the requested conditions are satisfied. A
timetable sets the various srages of the operation: survey of the buyer group, call for tender,
production of prototypes, analysis of the results and mass production.
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Box 36
A “GoLbeN CARROT" EXAMPLE FOR REFRIGERATORS
IN THE UNITED STATES

In the early 1990, the context of the American market was not favourable to efficient equipment: the
relatively low efficiency standards were not incentives for manufacturers; there was lictle demand for effi-
cient equipment; many operations with bonuses for the purchase of efficient refrigerators were organi-
sed withour any concerration by different electricity urilities and wich few results. ..

Twenry four electricity utilities gachered around a “"Golden Carrot” operation and launched the Super
Efficient Refrigerator Programme. They organised a contest between refrigerator manufacturers ro build
a super efficient refrigerator. The stake (the carror) was 30 million dollars awarded to the winner. Four-
teen manufacturers entered the contest and were evaluated according to energy efficiency criteria, the
price of the kWh saved, production and distribution capaciries, the reliability of the enterprise and its
resources in capital, etc. Whirlpool, the winner, committed itself to producing 250 000 refrigerators
30% more efficient than the level set by the 1993 American standards (i.e. which permit to save 392 to
407 kWh per year depending on the model) and with less expensive operating coses (US $ 55 per year).

The resules of this programme are considerable: 1 billion kWh will be saved over the 15 years of the
lifetime of the super efficient refrigerators; this represents a reduction in the CO3 emissions by power
plants of aboutr 600 000 metric tons per year. The programme based on a bonus to manufacturers rur-
ned out more cost-effective than when bonuses are distribured to consumers; the market is influenced
in the long term: manufacturers introduce energy efficient improvements on their standard models.

This programme demonstrated the effectiveness of partnerships berween the public and private sectors,
including electricity urilities and governmental energy and environment agencies. These acrors created
the Consortium for Energy Efficiency (CEE) with the aim of developing similar iniciatives for other
appliances, and stimulating transformarions of the market.

Contact: CEE — Boston, USA. Phone: 1.617.330.9755 / Fax: 1.617.589.39 .48

The winner of the competition is judged both on the solidity of his technical project and on
the feasibility of the industrialisation and commercialisation strategies he proposes. The
prize awarded to the winner is not artributed for the design of a project which could even-
tually reveal itself unsaleable, but under the condition of an effective commercialisation. Pro-
curement offers, in exchange, a certain reduction of the risk taken by industrial operators:
the existence of a large buyer group which commits itself to purchasing a certain amount of
products guarantees a minimal depreciation of the research and production costs engaged.
The product can then be marketed under more favourable economic conditions. This effect
is reinforced in calls for tenders through the competition.
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Box 37
A NUTEK PROCUREMENT OPERATION FOR WASHING
AND DRYING MACHINES IN SWEDEN

In the framework of its programme for efficient energy use in buildings, office buildings, industry and
the domestic sector, NUTEK launched in 1992 a procurement operation for washing and drying
machines.

In Sweden, there are buildings equipped with common laundry reoms, serving 10 to 50 apartments
depending on their size.

NUTEK selecred a buyer group, composed of several owners of such buildings.

On the basis of a study which evaluated the consumption of existing installations ar 2.6 kWh per kilo-
gram of clean and dry laundry, and the requests of the buyer group (according to the experience of the
owners, the caretakers and the tenants), NUTEK escablished derailed terms of reference with the objec-
tive of attaining a consumption of 1.35 kWh per kg of clean and dry laundry for conventional washing
machines and 0.95 kW h per kg for cumble dryers wich heat pumps. Issues related to environmental pro-
tection (water consumption, noise or high temperatures in the laundry rooms) were also covered in the
terms of reference. For each criteria, NUTEK determined a minimum mandatory requirement and a
desired requirement, more demanding.

To accompany this operation, NUTEK launched several activities:

e an incentive for the manufacturers in the form of a 200 000 SKr* bonus distribured co producers who
responded to the call for render and produced a prototype;

o the guarantee to order the machines to equip 100 laundry rooms of an average capacicy of 10 kg of
laundry for the winner (s) of the call for tender;

e the commitment of NUTEK to widely disseminate the results of the operation, in order to inform
owners and potential buyers in Sweden and, more generally, in Scandinavian countries;

e the distribution of a 2 500 SKr bonus per kg of washing capacity to real estate owners who ordered
approved washing and drying equipment and a 2 500 SKr bonus per kg of washing capacity to real esta-
te owners who ordered drying equipment coupled with a hear pump.

In February 1994, the delivery of efficient equipment for the 100 laundry rooms rook place with
machines which were more efficient than the minimal level required: 1.2 kWh per kg of clean and dry
laundry for the washing machines and 0.8 kWh for the tumble dryers with heat pumps. It is estimated
that, compared to the most efficient technologies which existed before the launching of this operation,
energy consumption was divided by 2 (a precise evaluation is under way).

#100 SKr (Swedish crowns) = abour 16 US 8

Conract: NUTEK — Stockholm, Sweden. Phone: 46.8.681.91.00 / Fax: 46.8.681.95.85
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This relatively inexpensive mechanism stimulates innovation and compertitiveness berween
enterprises while providing a fair image of future demand, since the efficiency criteria aimed
for correspond to the needs determined by the buyers. The risks the manufacturers rake are
reduced and the energy efficiency of the products is improved.

One of the best examples of procurement is given by NUTEK (the National Swedish Board
for Technical and Industrial Development) which organised this type of operation in the fra-
mework of its programme for efficient energy use in buildings, office buildings, industry
and the domestic sector. Several contests were organised to improve the energy efficiency of
refrigerators/freezers (+ 33%), to develop noise-reducing and energy efficient windows
(+ 449%), high frequency electronic ballasts for fluorescent bulbs (+ 20%), washing and
drying machines (+ 70%), ventilation (+ 50%), etc.

However, a formal order through a call for tenders emanating from the buyer group is not
the only path possible. On the basis of the confidence obrained from certain industrial sec-
tors thanks to previous successes, it is currently envisaged to cease this heavy approach and
develop less formal meetings between a potential, but well expressed and defined, demand
and the producers concerned. If such an approach succeeds, it would tend to prove that the
task of identifying and expressing potential markets has as much, if not more, importance
for industrial operators than the security provided by the bulk order. The risk of putting
new products on the market could cthen be progressively handed back over to che producers.

3.2 AGREEMENTS ON EFFICIENT PROCESSES

Voluntary agreements on efficient processes aim to reduce the quantity of energy used to pro-
duce a given product: they target both the processes used and the global energy consumption
of the enterprises. This approach is new from an organisational point of view because the
objectives are negotiated with the industrial operators. It is less costly for the administration
than the craditional approach which implies checking compliance with the regulacory stan-
dards, a task which is often quite demanding. However, this method is often presented to the
industrial operators as a means to avoid regulations, which can always be applied if the ope-
rator does not respond progressively and positively to the energy efficiency requirements.

Voluntary agreemencs in industry can concern each specific enterprise or industrial branch
(formal agreemencs with the administration). For the public authorities negotiating and
supervising these agreements, they are a complementary instrument of an energy efficiency

policy, along with taxes, labels, regulations, etc.
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The participating enterprises are at the heart of the voluntary agreements: they decide on
the appropriate means, the management and the internal regulations which should be adop-
ted to reach the objectives, and use their own know-how to reach them.

Box 38
Long TERM AGREEMENTS IN INDUSTRY
IN THE NETHERLANDS

The government of the Netherlands established a memorandum on the energy and environment policy
in which one of the components concerns the reducrion of carben dioxide emissions by 3 to 3% by 2000.
To reach this objective, the Netherlands set the target of reducing the unic consumptions of the indus-
trial sector by 20% (reference year: 1989).

Adopting the national objective, a growing number of industries signed long-term voluntary agree-
ments on energy efficiency with the Government, setcting the conditions of a combined effort to reach
the objectives of the Narional Environmental Policy Plan. Numerous other industrial branches have
established declarations of intenrions with the gouvernment which stipulate that chey are preparing long
term agreements: in 1996, cwenty two agreements were signed. The chemical sector alone represents
60% of the energy savings envisaged.

The Ministry of Economic Affairs published a document in English titled "Energy efficiency in indus-
try with long term agreements” which examines in derail the political aspects and the philosophy under-
lying energy efficiency in industry. A half-time evaluation undercaken by the ministry seems to confirm
that the current rate of reduction of unit consumptions should permit, if ic continues, to reach the objec-
tives set by the agreements.

Contact: Energy Directorate of the Ministry of Economic Affairs — The Netherlands.
Fax: 31.70.379.79.05
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Regulatory instruments

Establishing rules and standards relating to energy consumption and monitoring their appli-
cation are matters for governments. It is up to the organisations and specific institutions in
charge of implementing energy efficiency policies to prepare the regulations in such a way
that they promote, not curb, energy efficiency. It is equally essential chat the regulations be
enforced. This implies that certain conditions are met which ensure the applicability of the
regulations. This task largely falls upon the specialised agencies for energy efficiency, owing
to their continuous contacts with all those involved in the policy. As a result, the objective
is not only to define and promulgate appropriate regulations, but also to ensure that they
are properly enforced — nothing is more counter-productive than regulations which are not
applied. Regulations can thus be a useful tool but must be handled with care.

The introduction of new regulations must be preceded by a phase of explanation and dis-
cussion — and sometimes negotiation. This ensures that the regulations will be fully unders-
tood, their importance made clear and that the partners will see the benefits their applica-
tion will bring. The authorities must not hesitate to use substantial resources to create
favourable conditions for enforcing che regulations.

We present in the following paragraphs some of the most widely used regulations.

4.1 REGULATIONS FOR BUILDINGS

Thermal regulations relating to the construction of new dwellings. These regulations have
been promulgated in nearly all OECD and are being drawn up in a number of developing
countries (for example, in the Maghreb countries). These regulations have a considerable
effect over a long period and are cost-effective given the technical progress made in building
methods and the quality of materials (see IV — 6.4: “An example of a sectoral strategy: new
buildings in France”).
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4.2 STANDARDS AND LABELS FOR APPLIANCES

Standards and labels do not affecc the market in the same manner. While standards set a
minimum value for energy efficiency and ban from the market appliances which consume
too much energy, labels inform the consumer on the energy efficiency of a product and enable
him to compare between the various models available.

Consumption standards can be set for systems and appliances which are widely used. This has
been done in many countries with regard to cthe outpur of industrial boilers and the operaring
conditions of heating plants (presence of skilled personnel, compulsory monitoring devices, etc.).

Most countries tend to use the label merhod: no maximum consumption standards are laid
down, however it is mandarory to label appliances to indicate their energy consumption and
permic the comparison between the models offered by the various manufacturers. This

approach relies on information and competition rather than on regulation.

In the United States, Canada, the European Union and Japan, both standards and labels have
been issued for domestic electrical appliances (see Box 39). Combining these two instru-
ments in a complementary manner stimulates the market towards more efficient products

(see Table 21).

This type of approach using standards or labels is most effective when it is accompanied by
negotiation {(and possibly by financial incentives) with the manufacturers or importers and
distributors of the concerned appliances in order to help them modify their range to inclu-
de more energy efficient products. In this case, the energy efficiency policy acts as a facror
of modernisation in the supplying industries.

The introduction of a label must be accompanied by consumer information: consumers must
be prepared to receive information on the energy efficiency of domestic equipment and must
be able to understand this information. There must be a wide range of models in order for

them to base their purchase decision on these new criteria.

The regulations should ban the importation of high energy-consuming products, for pro-
ducts which are imported in large quantities. This is often the case for products which come
from industrialised countries, or are made under licence from firms in those countries. They
are often less efficient than products sold in the exporting country itself. It is therefore
important to check that the standards for systems imported or assembled in the country are

respected.
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TABLE 21: IMPACT OF A FEW INSTRUMENTS ON THE DISSEMINATION
OF ENERGY EFFICIENT EQUIPMENT

MARKET PENETRATION OF PRODUCTS

High

(1) (2)

Customer focus
. (labels, etc.)

Standard
level

A

Support to R&D
Technological
- improvement

R
C

Energy
PERFORMANGCE
OF DIFFERENT
Bad Good MODELS

Low

L. Curve 1 represents, for a given appliance (such as a refrigerator), che inical distriburion of market
shares of the models on sale, in relation to their energy efficiency,

2. Curve 2 illustrates the distribution of market shares obtained, following the implementation of
several inscruments:
a. Labels and other instruments of customer focus increase the marker shares of efficient products,
to the detriment of inefficient ones.
b. Standards prevent the marketing of low-efficiency appliances. This process is facilitated on mar
kets where labels have already reduced the marker shares of these products.
c. Finally, by supporting innovation and research and development new, more efficient, products are
introduced on the market.

It would be equally interesting to take energy efficiency criteria into account in internatio-
nal calls for tender concerning the establishment of consumer goods production or assembly
factories: this could be enforced by an international regulation.

199



CHAPTER IV 4. REGULATORY INSTRUMENTS

Box 39
THE EUROPEAN LABEL ON ELECTRIC APPLIANCES

In 1992, the European Union adopted a direcrive which introduced a mandatory label for the main
domestic electrical appliances.

The firsc application of this directive concerns domestic refrigeration equipment, for which it is man-
darory to display the label at the sale point since 1994.

The European label indexes each product sold on the market according to an energy efficiency scale
which goes from A (high efficiency) to G (poor efficiency). The label also informs the consumer on the
noise level of the appliance, its annual consumption and its useful volume.

In 1995, a similar label was introduced for washing and drying machines. The same principle is used to
index the appliances — from A (very good) to G (poor) — but the label also integrates the washing and
spinning performances of the machines. The label will be extended in the next few years to dish-washing
machines, light bulbs, air conditioners, ovens, water heaters, etc.

Moreover in 1996, the European Union introduced minimum energy efficiency standards as a comple-
ment to the labels for refrigerators and freezers.

Contact: European Commission, DG XVII, SAVE Programme — Brussels, Belgium.
Fax: 32.2.296.62.83

4.3 REGULATIONS IN THE TRANSPORTATION SECTOR

Several types of regulations can be adopted for the transportation sector. There are three main

categories:

¢ Standards on the fuel consumption or CO» emissions of new vehicles are addressed to
manufacrurers and importers. In the European Union countries, the regulation only imposes
that the normalised consumption of vehicles is publicised; however CO; emission standards
are under discussion. In the USA, the CAFE (Corporate Average Fuel Economy) standards
oblige manufacturers or importers to limit the average consumption of the vehicles sold
(consumption of the various models ponderated by sales). Moreover, for existing vehicles,
technical inspection has a positive effect on fuel saving and also helps to reduce accidents

and pollution.

e Regulations concerning traffic and parking: taxes on fuel or the possession of vehicles, urban
or highway speed limitations, incentives for car-pooling, limitation of traffic or parking in
city centres, actions on territorial development (for example, banning che establishment of
large shopping centres near highways when no collective transportation means exist), etc.
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* Regulations which aim to encourage the diversification of goods transportation modes, for
example the obligation to transport trucks by train over long distances.

4.4 MANDATORY REGULAR ENERGY AUDITS

In industrial installations, major service enterprises and transportation fleets, energy audits
permit to identify the technical and financial measures necessary to achieve energy savings
at the individual plant level. They make it possible to identify opportunities to reduce ener-
gy costs through projects which can serve as models for all the firms in a particular sector.
This approach is effective so long as it is not merely an administrative inspection but leads
to a policy establishing an energy saving programme, accompanied by technical advice and
financial assistance for the necessary investment.

There are two stages to an audit: a preliminary and a detailed audit, both of which are essen-
tial, possibly followed by special feasibility studies.

The preliminary audit should preferably be mandatory and light, financed by the beneficia-
ries (factories, service sector firms, etc.) and supported by the public authorities. These audits
consist in visiting the facilities for a few days. Their basic objective is to collect available
data on consumption and production broken down by individual assembly shops, an inven-
tory of machines and their characteristics, an analysis of materials, coolants and fuel flows.
The aim of these audits is to heighten the awareness of decision-makers concerning two main
clements: energy savings through good maintenance measures and investment opportunities

for energy efficiency.

The good maintenance measures which permit to reach savings of 15 to 209% are the follo-

wing:

® secting up an energy accounting system at each level of the enterprise;

* developing operation and maintenance actions;

® creating a service or an employee in charge of supervising and managing energy consump-
tions (in large enterprises, the gains in terms of energy saved easily cover the cost of this

employee).

As shown in Box 40, utilities and agencies can help industrial operators in cheir efforts

towards greater efficiency.
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Box 40
THE IrRISH ELECTRICAL SuppPLY BoarD (ESB) CONCEPTION
OF “MONITORING AND TARGETING"

Implementing a monitoring and targeting programme can help the industrial staff permanently captu-
re and increase good housekeeping savings. Monitoring and rargeting programmes permit to reduce
electricity costs and equipment failure, to spot and rectify inefficient practices, to introduce accounta-
bility for electricity and information on energy use and costs, to assess the effectiveness of further invesc-
ments to improve energy efficiency, and to develop an efficiency culeure.

Monirtoring includes: idenrifying scopes for energy savings, sclecting production units where elecerici-
ty consumption is related to outpur and both parameters can be easily measured; selecring merers to
measure electricity consumption; selecting merhods — possibly including software — to be used to take
| readings; analysing performance and reporting, review and follow-up procedures; deriving an accurate
“standard” specific electricicy consumption figure (for example kWh per unic ourpur) for each unit;
familiarising staff with reading and analysis procedures; monitoring energy consumprion and output
regularly and computing performance againse the “standard” of each unig; issuing regular reports to the
managers in charge of efficiency in each energy centre to highlight boch efficiency performance and cor-
rective actions needed.

When menitoring is well established, targeting consists in setting new target “standards” for the pro-
duction unirs and continuously examining the potential to implement furcher energy-saving projects.

The last stage of a monitoring and targeting programme is o set up “enetgy systems management’
which automarically monitor equipment energy consumption, operating conditions and can use this
information to ensure thar the equipment operates efficiently under varying conditions.

ESB has advised several companies on Energy System Management (ESM), with significant results.

One example of this is'a £ 35 000 system, installed in 1992 as part of an energy efficiency programme
in a large turbofan engine maintenance company to:

e monitor electricity;

e provide regular reports on energy consumption,

e control space hearing and air handling units, hot water boilers, process ovens and lighting.

The results have been successful: space heating costs have been reduced by 10%, the winter week-day
demand between 5.00 p.m. — 7.00 p.m. has been reduced by 200 kW, water consumption has been redu-
ced by 50%.

The ESM has helped the company achieve an annual savings in electricity costs alone of an estimated
£ 30 000.

Conrtacr: ESB, Customer supply and marketing deparement — Dublin, Ireland.
Fax: 355.1.702.68.81
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The identification of saving potentials pointed out by the audit permit to define the poten-
tial energy efficiency investments.

The mandatory character of these preliminary audics makes the decision-makers take a first
step in an approach which they would nor have otherwise adopted but which can rapidly
interest them. Nevercheless, the public authorities must accompany this process through an
agency for energy savings, a chamber of commerce, etc.

The preliminary audits can be followed by more detailed ones, which are not compulsory,
with the aim of designing one or several investment projects. The detailed audit is concer-
ned with the fundamental aspects of energy use: the problems associated with the manufac-
turing process and methods of production and organisation. The aims are:

¢ To determine, for the plant as a whole and for each production unit, the levels of material
and energy use, a plan of energy flows and the associated methods of recording them as well
as the current consumption ratios.

* To produce an action programme for the plant manager which identifies prioriries, sets

out training needs, analyses the options for using alternative energy.

e To assess, for each stage of the programme, all the economic and financial variables (cumu-
lative investment, cumulative savings expected, financial indicators, etc.) and the indicators
of return on investment, in order to identify the potential value of such invesrments to the
firm, in terms of its individual financial and fiscal situation and resources and of the loans

it might be able to secure.

* To produce an economic assessment of the programme’s national impact, in terms of foreign
exchange (savings on imported energy versus imports of foreign equipment or expertise), job

creation and environmental improvement.

Such detailed audits also help to heighten employees awareness of issues relating to rational
energy use. They provide an excellent opportunity to raise the issues involved at all techni-
cal and managerial levels. Employees should be as fully involved as possible in the process
of collecting information to prepare them for the follow-up activities or for any changes in
which they will be required to take part when the action programme is implemenced.
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4.5 REVIEW OF NEW PROJECTS

One important measure is to ensure that all new projects concerning the replacement, reno-
vation or modernisation of high energy-consuming installations, and which require a licen-
ce or for which public financial support is sought, are reviewed from an energy efficiency
perspective. Substantial energy savings, which will continue throughour the life of che ins-
tallation, may thus be achieved, often without involving significant additional costs.

Review at the design stage is fundamental in developing countries where the greatest poten-
tial savings are to be found in new installations and systems. Here again, the energy effi-
ciency organisation would not intervene merely to check and prohibic, bur could advise the
partner on the best alternative approach in terms of energy and economic efficiency for the
whole project. The rationale should be the same for products to be made by a new factory.

Even in the absence of a thermal regulation, or in preparing its elaboration, the promoters

of new industrial or service sector projects can be prompted to attach a thermal consultant
to the architects or engineers in charge of the project.
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Financial incentives

For a company to undergo a mandatory audit and thus identify a potential for energy savings
does not automatically imply thac it has the finances required to carry out the recommen-

ded operations, even if they are quite cost-effective.

Public authorities can assist the actors in financing energy efficiency operations by establi-
shing an institutional context for energy efficiency investments using public and private

relays to mobilise capital, create attractive financial instruments (see Box 41).

In this chapter, we focus exclusively on project and programme funding, i.e. instruments
developed by the public authority to promote energy efficiency. Chapter V is entirely focu-

sed on the use of these financial instruments by the consumers.

5.1 THE VARIOUS FINANCIAL INSTRUMENTS

When reviewing the various means of funding energy efficiency actions, it is important to

take into account the greac variety of possible actions and partners.
Actions can be divided into two categories:

e Initiatives aimed at permitting the development or the marketing of advanced systems,
efficient products or processes, which are technically mature but have a relatively high cost
which curbs their dissernination. These actions target the designers, manufacturers, impor-
ters, distributors and retailers and aim to reduce the costs and/or widen the market. The
community benefits from these initiatives when the market for this efficient equipment or

process is mature enough to operate autonomously.
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Box 41
THE ENERGY SAVING TRUST

The Energy Saving Trust is an independent, non-profic-making organisation set up in 1992 by the Uni-
ted Kingdom Government, British Gas and the British public electricity suppliers. Set up as part of che
commitment made by the Prime Minister at the Rio Earth Summit — to return UK carbon dioxide emis-
sions to 1990 levels by the end of the century — it aims to stimulate the efficienc use of energy by mana-
ging goverment subsidies for energy efficiency projects, promoting energy efficiency awareness in consu-
mers and policy-makers and working in close collaboration with energy suppliers.

The Trust sets up and pilots 30 Local Energy Advice Centres (LEACs), run and parrially financed by
regional organisations, to provide consumer information. It coordinates various programmes in the
domestic sector (Homes 2000 Programme, Energy Efficiency in Social Housing, Residential CHP Pro-
gramme, etc.); evaluates schemes submitted by the Regional Electricity Companies to reach che elec-
tricity saving rargets set by the Standards of Performance for Energy Efficiency in England and Wales
by the Office of Electricity Regulation in April 1994,

The Energy Saving Trust currencly searches to deploy its activities in che transportation, commercial and
industrial sectors.

Conracr: EST — London, United Kingdom.
Phone: 44.171.931.84.01 / Fax: 44.171.931.85.48

e Initiatives aimed at helping the consumer invest in enetgy end use efficiency: here the tar-

gets will be firms, communities, government departments and households. These actions are

made necessary by market imperfections and distorsions in which:
— the conditions of access to the capital required to finance these investments are more dif-
ficult for energy consumers than for energy producers; an intervention is then necessary to
establish an equilibrium between the different actors in the access to capital and its cost;
— the immediarte interests of the consumer can be different from those of the communiry
because the two have a different perception of the profitability of an energy efficiency
investment. Various measures can influence consumer decisions by making these invest-
ments accractive. The expected benefits for the community must then be greater than the
means provided to support these initiatives,

Financial incentives from the authorities can take different forms: subsidies, providing for soft
loans, creating a favourable framework for leasing and chird party financing, tax incentives
and creating guarantee funds. The incentive needs to be adapted to the particular sector of
activity, the type of equipment but most of all to the nature and the means of the partner.
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SUBSIDIES

The OECD countries make wide use of direct grants. Grants can be used to finance or par-

tially finance the various types of programmes:

e R&D programmes in new technologies, new products or new methods, and technology
transfer programmes. These programmes may involve upstream organisations (public and
private sector research institutes) or downstream players (equipment manufacturers and
design offices). In the case of innovative projects, reimbursable grants can be provided. This
procedure is often used in industry and offers the advantage of recuperating the subsidy in
the case of success and thus permits an efficient use of the available funds.

e Energy audits, feasibilicy studies, demonstration operations and even investments at final
consumer level in pre-dissemination operations, in order to accelerate the dissemination of

proven technologies which have not yet broken through.

e Programmes of action conducted jointly with decentralised operators in the public or pri-

vate sector.

When using subsidies, two key elements should be kept in mind. Firstly, fund management
should be kept simple in terms of procedures. Secondly, grants are only efficient policy ins-
cruments if programme management is tight and if support organisacions work closely with

beneficiaries, which in turn helps limit procedural complexity.

A good idea is therefore to allocate an “operational budget” to a number of decentralised
organisations (national or regional agencies, electricity utilities, banks, etc.) which would
permirt these organisations to implement, by delegation, sectoral subsidy programmes. One
institution must however ensure overall coherence, administer, control, follow-up and eva-

luate the programmes.
PROVIDING FOR SOFT LOANS

Grants may be flexible and effective solutions in many cases, but they cannot be used to solve
all project financing problems at both R&D and final consumer levels. Grants should be
used to cover risks and guide economic decisions. They are too much of a drain on public
resources if they are used as a large scale financing instrument. In addition, granes worth 10
or 30% of an investment solve nothing if the operator cannot find the remaining funds.
Appropriate types of loans are therefore needed.
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Appropriate types of loans should be worked out with lending institutions. Energy efficiency
investments differ from some orher types of investment in rhat they are paid back by reduc-
tions in operating costs. The criteria for approving a loan thus need to be reviewed: eligibi-
lity should be based not on estimated gains in revenue (as is the case of productive invest-

ments) but on estimated cost reductions.

The State may decide to encourage energy efficiency investments by offering consumers soft
loans. Interest payable on these loans is a few percentage points lower than the going rate,
and the capital required is mobilised by the banking system in ways that are conventional
on the national marcket (e.g., bond issues) or on the international market (particularly refi-
nancing by development banks).

If soft loans are offered, the authorities will need to cover the cost of the interest subsidy.

CREATING A FAVOURABLE FRAMEWORK FOR LEASING AND THIRD-PARTY FINANCING

We will examine in Chapter V the various financial instruments which can be used by an
investor for energy efficiency projects. Our purpose here is to present the legislative or regu-
latory role of the public authority which is necessary for the correct operation of such ins-

rruments.

More sophisticated financing instruments such as leasing contracts or third-party financing

can help build momentum in che energy efficiency marker.

Leasing contracts on property, plant or equipment managed by financial service companies
offer final users two main advancages: firscly, cthe final user does not carry the debe directly,
so the energy efficiency operation is not in competition with ocher investments; and second,
project financing can be spread over a longer period of time. On the other hand, leasing
arrangements do not guarantee energy saving results: instalments on the lease have to be
kept up even if the estimated savings are not made. Third-party financing can provide this

kind of guarantee, but is more complicated to arrange and manage.

The two solutions are in fact complementary. How they will develop in the country depends
first and foremost on legislative issues. Moreover, a number of relaced financial measures

could also help these products emerge in the marketplace:
e Taxation on leasing and third-party financing companies: in several countries, leasing com-

panies are exempted from income tax. The main argument in favour of this arrangement is

not so much that it brings financial services companies tax-free status but that tax exemp-
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tion makes methods of depreciation totally flexible. These companies can therefore select the
most suitable solution for each operation, without being influenced by end-of-year repor-

ting obligations.

® Equity capital, provided either directly or through venture capital companies, can help
new operators become established and develop.

It is easier to intervene on the second point than on the first point which depends first and
foremost on the State (to make it legally possible to set up these companies in a country,

with special tax status if applicable).
TAXATION

Tax incentives are also widely used to encourage energy efficiency investments. Some of the

many possibilities are mentioned below:

e tax allowances in proportion to the investment made (mainly suitable for households);
e accelerated depreciation for energy efficiency investments (for companies);

® exemption of import tax or sales tax on selected products.

These measures generally have a cost for the State, since they lead to a decrease in fiscal reve-
nue. However, to correctly estimate the budgetary cost of such an incentive, two elements
must be taken into consideration:

* when a tax break leads consumers to prefer an energy-efficient appliance to a classical one,
the loss in revenue linked to the reduction of the fiscal rate can be partially compensated
by the increase in the average value of investments;

e the tax break can also be used to help a new product emerge on the market, which does
not replace an existing product but provides a new service: insulation, heating or air condi-
tioning regulations, cogeneratcion, depollucion, etc. In this case, there is no loss in reve-

nue for the Scate.

In general, tax breaks are transitional measures which make it possible to increase the mar-
ket shares of innovative technologies. As markers develop for these new technologies, the
old advantages can be suppressed and new ones introduced. A relatively stable fiscal frame-
work is maintained and is therefore an incentive, accompanied by application lists which can

periodically be adapred.
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CREATION OF GUARANTEE FUNDS

A guarantee fund could be set up to support financial operators (leasing companies) by cove-
ring the risk on their receivables, against an insurance premium proportional to the value of
the goods financed. This guarantee fund could also be used for conventional loans (as an
alternarive to personal guarantees, mortgages, etc.), thereby making them simpler to admi-
nister. Finally, the guarantee fund could be used to spread the intrinsic risks of certain ope-
rations (new product development, etc.).

5.2 A FUND FOR ENERGY EFFICIENCY

It is clear that all the financial means required cannot depend on the State budget alone. An
Energy Efficiency Fund can be established, based on assured and perennial revenues gua-
ranteed by legislation. One interesting solution is to supply this fund by a levy (1% for
example) on all sales of energy products to the final consumer. Such a measure, which does
not disadvancage the State and which creates stable revenues, has a large political advantage
and can be easily explained to the consumer: each consumer participates, in proportion to
his energy consumption, in financing actions which will help reduce the energy bill, in his
own interest as well as in that of the national community.

Such Energy Efficiency Funds have been established by Law in several Regions of Russia.

Financial public involvement over several years in the form of an Energy Efficiency Fund
could induce all the economic agents to integrate the energy efficiency approach into cheir
strategies. The main role of the public body in charge of implementing the energy efficien-
cy policy is to programme and orient available public funds towards this objective. It is
obvious that the encouragements from the public authority should go towards developing
specific financial schemes, which permit energy efficiency to be progresssively integrated in

the normal operation of the market, in particular in terms of attracting private capital.
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Example of a sectoral strategy:
energy efficiency in buildings

We have seen that an energy efficiency plan should define a coherent set of measures and
actions addressed to each sector, subsector and parcner. The means of action which can be
used by those in charge of elaborating and implementing these plans have been presented
in the preceding chapters. It would be interesting to see how a set of measures could be used
to define an action strategy in a particular sector. We will take the example of the building

sector.

Building a sectoral energy efficiency strategy implies that the public authorities and the sec-
toral partners concerned develop a process of thinking in four stages:

e Identifying the targets in terms of technical potentials. In most cases, these potentials are

easily identified and the means to reach them are known.

e Having an understanding of the subsectors and their structure: which and how many
actors? their interests? do their interests converge or diverge? A good understanding of each
subsector will make it possible to rank the actions to be taken, each action concentrating on

a target sector.

e Then, since the aim is to make maximum use of the resources available for public action,
a number of criteria should be applied for selecting target-action combinations. This pro-
cess may result, to begin with, in withholding action in certain subsectors and concentra-

ting available resources on a limited number of others.

e Finally, a combination of instruments adapted to each subsector must be outlined.
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6.1 IDENTIFICATION OF THE SUBSECTORS

The building sector is a composite sector: new buildings can be distinguished from old ones,
uses 1n dwellings vary from those in offices or businesses, the technical characteristics also
vary according to the use. It is thus necessary to establish a typology to identify subsectors
and build an adapted energy efficiency strategy (see Table 22).

TABLE 22: TYPICAL BREAKDOWN OF THE BUILDING SECTOR
INTO ACTION SUBSECTORS

The residential sector

a. New dwellings

Old dwellings (it is possible to use several subsectors characterised by the date of construcrion)

b. Individual dwellings
e grouped (estates: technical uniformity)
e separate

Collective housing

e social housing (rented/ownership accessible)

® privite Sector
— co-ownership (resident owners/leaseholders)
— single owner per building (leaseholders)

The commercial and service sector

a. New buildings
Old buildings

b. Public and semi-public property
Private property

C. Sector of activity

o administration ® education
® healch ® commerce
e leisure ° army

d. Size (area, number of people, added value, erc.) for example: small shaps and supermarkets, large
hospitals and health centres
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6.2 CRITERIA FOR SELECTING PRIORITY TARGET-ACTION COMBINATIONS

Once the subsectors and the actors have been identified, the public and private partners and
the concerned define the criteria for selecting the priority targets and actions which will
make up the sectoral policy.

ENERGY AND ENVIRONMENTAL EFFICIENCY

The criterion of energy and environmental efficiency refers to the potential gains in terms
of final energy consumed, and of reducing environmental effects. It is therefore a question
of evaluating, in macroeconomic terms, the potential for savings and for reducing pollution
in each subsector. This assessment depends on the significance of the subsector concerned in
the overall picture and the proportion of gains in efficiency that are identifiable in this sub-

sector.
THE ECONOMIC EFFICIENCY OF THE PROPOSED ACTIONS

The economic efficiency of the actions being considered is a basic but complex criterion. It
is necessary first to consider the intrinsic economic effectiveness of the actions to be taken,
i.e. the relationship berween the investment costs of each action and the expected savings.
It is then possible to rank these actions from the most viable to the least viable, and com-
bine this information with that on the observed potential. Table 23 shows this combination:
the x axis represents the actions which permit to obtain a gain in energy and environmen-
tal efficiency, ordered by increasing costs; the larger their base, the higher their efficiency

potential.

The economic value can be assessed with reference to the pricing system in force, but can
also be estimated from a collective point of view by taking account of non-monetised fac-
tors, notably environmental costs. This second approach can justify the implementation of
actions that appear to be less highly “classified” according to the first criterion, bur the effect
of which may lead to gains — including financial gains for the state — from the collective

point of view.

The economic effectiveness of actions must also be considered in the light of their costs in
terms of the public budget; in other words, the cost to the community of using mandato-
ry or incentive measures. This approach refers to the “public cost of implementing” a poten-
tial saving. If we take the example in the building sector of the “old dwellings — private
rented accommodation” subsector: the owner will see no point in having work done to save
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TABLE 23: SAVINGS POTENTIALS IN RELATION TO THE COST OF THEIR MOBILISATION

AVERAGE COST OF ACTION |
(US $/toe) !
Maximum cost of action
1 . ; i
| Action 4 Action 5 Action 6
| . | Act.
] Action 2 3
Action 1

EE——
POTENTIAL FOR ENERGY SAVING (TOE)

energy, if he cannot cover the investment by raising the rent, since it is the tenant who will
reap the benefit. Similarly, the tenant will hesitate to pay for work to improve a dwelling
that does not belong to him. This type of problem could be resolved by renegotiating the
leases on an individual or collective basis; but this is not always easy since the level of renc
Is a sensitive element between the landlord and che tenanc. If changes in the lease are not
possible, one can of course imagine incentives such as tax allowances or grants in favour of
one or the other of those involved. Unfortunately, these can prove very costly to the public
purse and make such acrions less attractive than cheaper options with lower intrinsic via-

bilicy.
WHEN WILL THE POTENTIAL SAVING BE ACHIEVED ?

It is also important to consider the rate at which a potential saving is achieved. This decer-
mines how long it will take for a measure to produce appreciable macroeconomic results: it
is important in relacion to the objectives laid down (reducing a country's energy bill, redu-
cing CO; emissions, etc.) but it is equally important in terms of the credibility of the action
taken, and hence of the continuation of the effort.
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THE DEMONSTRATION EFFECT

Consideration can also be given to the demonstration effect of the actions taken: the stock
of social housing is usually a good reference point for the whole residential sector, as regards
both construction and management. It is thus particularly interesting to undertake energy
efficiency actions in the social housing sector. The same does not apply to the stock of public

service buildings which are highly specific compared with the private service stock.
SATISFYING SEVERAL CRITERIA

Some programmes may also satisfy several criteria: for example, actions taken to support
disadvantaged families who cannot invest in energy efficiency although, in terms of their
purchasing power, reducing their energy bill is a real advantage. In some cases, and to avoid
cutting off heating, gas or electricity supplies, social services pay these families’ energy bills.
In chis case, it is then important to work with those services on devising and implementing

suitable programmes.

6.3 THE CHOICE OF THE INSTRUMENTS

Regulations, certification, labelling, information, communication, training, Research and
Development, demonstration, grants, loans, tax incentives, levies: the range of possible mea-
sures 1s wide and the most appropriate should be selected according to the various combi-

nations of targets and actions decided upon.
EVALUATING THE INTEREST OF REGULATORY INSTRUMENTS

A first level of choice involves working out whether mandatory measures are worthwhile.
These mandatory measures may appear attractive, since they are supposed to be inexpensi-
ve from the public standpoint, and by definition cover the entire field. However, regulations
have been ineffective in many countries because they were not enforced. Hence, it is impor-
tant, before launching this type of measure, to assess its pratical applicability rather than its

theoretical impact.

First of all, a mandatory measure is generally based on the assumption that it is possible to
define with precision a quality requirement applicable to a sufficiently large group of equip-
ment: this is true of new buildings, for example, where those concerned must meet mini-
mum standards of quality (strength, weatherproofing, safety, etc.). These rules can be sup-
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plemented by requirements as to thermal performance, or even minimum characteristics for
space conditioning systems. Many countries have successfully implemented thermal regula-
tions for new buildings.

However, it is not easy to define absolute requirements for the existing stock, which is too
heterogeneous. All that can be done is to encourage relative improvements in quality, which
are more difficult to regulate. Nevertheless some mandatory measures, different from those
applied to new construction, can have a considerable effect. It is possible to make the regu-
lar maintenance of systems obligatory, and in high consumprion buildings to require that a
comprehensive audit of the building shell and the heating installations be carried out perio-
dically (every 3 to 5 years), leading to a set of concrete proposals for improvement. Some
countries, such as Denmark, have also formulated regulations under which the publication
of a dwelling’s annual operating cost, calculated on a standard basis according to the cha-
racteristics of the dwelling concerned, is compulsory, whether for sale or for rent. In the USA,
a number of cities have adopted residential energy conservation ordinances where the seller
of a home has to implement a precise list of energy efficiency measures before the city

approves the transfer of ownership to the buyer.

Regulations have to reflect a compromise, acceptable to all concerned, berween an enhanced
quality requirement, technological feasibility, the know-how of the professionals and the
cost of construction. As a result, regulations can only be transposed from one country to ano-
ther with great care. Regulations should be drawn up in close cooperation with all concer-
ned and provision made for an introductory period during which the accompanying mea-
sures (development and dissemination of innovative technologies, training and information)
can be implemented. Hence, regulations generally have a temporary character and gradual-

ly evolve towards stricter requirements.

Finally, two other aspects will influence the application of a regulation: the uniformity of
the subsector concerned (for this reason, it is initially easier to regulate dwellings than ser-
vices), and the flexibility the designers have for meeting the requirements. There are two
regulatory options: prescriptive standards where one must install a list of energy efficiency
measures, and performance standards, where the consumer (or the designer) can install any
measures they want as long as they do not exceed the energy consumption set for a given

installation (building, factory, etc.),
If a policy is to be well-formulated and well-implemented, there must be a good unders-

tanding of the strategies and the interests of all concerned, with a distinction berween the

target actors (those who ultimately take the decision) and the intermediate actors who are
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able to influence the decision. As far as construction is concerned, the actors ate numerous
and their interests sometimes diverge. We have seen the problems of running costs in the
case of rented housing; we could also mention the case of new construction where the owner
and the property developer are not the same person.

EVALUATING THE INTEREST OF INCENTIVES

As regards incentive measures, a scrupulous analysis of the obstacles to a natural dissemina-
tion of efficient techniques is necessary.

It may prove effective to remove some or all of the taxes and duties from certain products,
whether imported or domestically produced, so as to open up the market. If the supply of
certain types of equipment is inadequate, it may be preferable, depending on the size of the
potential market, to encourage imports, to support a technical partnership berween domes-
tic and foreign manufacturers, or to undertake an innovation project in conjunction with

manufacturers.

Fiscal incentive measures often appear attractive, particularly for households, who are often
more sensitive to the “symbolic” rather than the absolute value of the incentive. Bank fun-
ding should be adapted to energy saving investments which, by definition, should offset the
loan repayments. The criteria for analysing loan applications are therefore different, and the
government can support this supply of funding by promoting the reduccion of interest rates,
particularly in favour of social housing.

Non-mandatory programmes based on incentive measures may also be specifically designed
to complement mandatory programmes {(regulations or standards) and facilitate their enfor-
cement. For example, demonstration programmes in conjunction with design assistance and
training programmes can play an important role in testing and improving new technolo-
gies, as well as helping the designers and the building industry to adopt the new techno-

logies.

The above discussion regarding regulations clearly shows the importance of combining com-
plementary instruments for a single action (see Box 42): good public information and appro-
priate training of professionals on target products will lead to considerable and beneficial use
of financial and fiscal inscruments. On the other hand, a general and isolated communica-
tion campaign will have little effect. Financial incentives directed to large institutional buil-
ders (such as social housing institutions) during the preparation of new building codes may
also be helpful to reduce the extra cost of new technologies by expanding their use, as shown
in the example of new buildings in France presented in the following pages.
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Box 42
THE Enercy Pouicy Act oF 1992 (USA)

The Energy Policy Act of 1992 (EPACT) is probably the most significant energy legislation ever enac-
ted in the United States.

In the building sector, EPACT extends the DOE’s (Deparcment of Energy) labeling programme to win-
dows and window systems, commercial office equipment, and luminaires (lamp fixcures). In all three
areas, the Department is directed ro support industry efforts to create voluntary testing and information
programmes and to monitor and evaluate these programmes. Three years after passage of EPACT, if any
of these volunrary efforts is not successful, DOE is directed to march in with a mandatory Federal stan-

dards programme,

In another application of labels, the Department is directed to develop voluntary guidelines for Home
Energy Rating Systems, or HERS, and to provide support ro State and local organisations, encouraging
them to adopt these HERS guidelines. Within three years from the passage of EPACT, the Department
is o report to Congress on the feasibility of requiring minimum efficiency ratings for all homes pur-
chased with Federally assisted, guaranteed, or insured mortgages — effeccively establishing a minimum
efficiency level for all US homes ac the time of their sale or refinancing.

To eliminate a financial barrier ro increased housing efficiency, EPACT directs Federal mortgage agen-
cies to offer Energy Efficient Mortgages, or EEMs. In the past, the selection criteria for homie loans did
not recognise that cthe dollars saved in energy costs could be used to make higher morcgage payments,
which created a firse cost bias against efficiency. Home builders were wary of adding efficiency fearures
for fear their additional costs would disqualify some potential buyers. EEMs eliminace this barrier. EEMs
also allow the buyers of existing homes to include in their morcgages the funds required to make cost-
effective energy saving improvements (the funds are placed in an escrow account to be used to pay the
recrofit costs).

Conract: Efficiency and Renewable Energy Clearing House — DOE, U.S.A.
Phone: 1.703.287.83.91 / Fax: 1.703.893.04.00

6.4 NEW BUILDINGS: THE CASE OF FRANCE
A CONTRIBUTION BY MR. GILLES OLIVE, EXPERT ON BUILDING REGULATIONS

6.4.1 A progressive legal and regulatory frame

Following the first oil shock in 1974, the French public authorities began to establish an
evolutional legal and regulatory frame:
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® On one hand in 1974, a set of regulations concerning energy use in new and existing buil-
dings 1n the residential and service sectors were introduced, which covered:

— energy control and distribution;

— limiring temperatures in the buildings;

— remuneration for heating exploitacion;

— heat metering;

— insulating energy equipment.

® On the other hand, a set of thermal regulations for new buildings were successively esta-
blished in 1974, 1982 and 1988.

In old dwellings, actions were simple and easy to generalise, such as insulating roof spaces,
and replacing burners or control systems, but there were no new regulations. The fact that
regulations governing new buildings permitted action to be taken on about 300,000 dwel-
lings a year (the number of new dwellings built in France each year) argued in favour of

making this approach a strategic priority.

These successive regulations on new buildings have made it possible to progressively redu-

ce the minimum level of efficiency required:

® The 1974 thermal regulation concerning heating in domestic and service sector buildings
permitted to reduce consumption for heating by about 20% compared to consumption in
buildings constructed just before this regulation.

® The 1982 thermal regulation, which concerned heating in the domestic sector led to a
reduction in consumption of another 25% for heating compared ro buildings constructed
under the 1974 law.

e Finally, the 1988 regulation concerning heating and sanitary hot water production in the
domestic and service sector buildings introduced new requirement levels. For the domestic
sector, this led to a 25% decrease in consumption for heating and hot warter compared to
buildings under the 1982 law. For service sector buildings, the regulation permitted to redu-
ce consumption for hear and hot water by about 25% compared to new buildings construc-
ted under the 1974 law.

There is currently, in 1997, discussion of raising the levels of energy efficiency required for

new service sector buildings (to align their energy efficiency on that of the domestic sector)
and to eventually raise the level of efficiency required in the domestic sector.
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6.4.2 Why was this regulatory system effective ?

The main reason this regulatory system works is that it respects the following principle: to
be enforced, a mandatory measure must be accepted by the market. If the actors concerned
by such a measure cannot satisfy its requirements for socioeconomic reasons, the regularion
will just not be applied. It is always detrimental when regulations are not respected. Conse-
quently, in preparing a regulation, the question of its acceptability is crucial.

To ensure that the regulation was accepted and applied, the following choices were made:
regulation based on performances; implication of the actors concerned; experimental antici-
pation of the regulation; a step by step enforcement; the use of a special energy efficiency
fund.

PERFORMANCE-BASED REGULATIONS INSTEAD OF NORMATIVE ONES

A performance-based regulation imposes results, not methods. Consequently:

e this type of regulation allows actors to choose the means to reach the objectives; the mar-
ket is thus free to evolve;

e this liberty has a price: this type of regulation must be accompanied by a standard proce-
dure which may be used by the designer to justify that the expected result respects the
regulatory requirement.

A RAPID INVOLVEMENT OF ALL THE ACTORS CONCERNED WAS ORGANISED

For a regulation to be correct, applicable and respected, its preparation must progressively,
but as quickly as possible, involve all the actors concerned.

To simplify, the actors, together with the public authorities are the following:

o che “experts”: research organisms and technical centres, building expercs;

e the “operators”: all the actors concerned by the order (developers, owners, financers), the
design (architects, engineers, consultancy firms) and the implementation (industrial ope-
rators and distriburors, contractors, inspectors and coordinators) as well as by the use (ser-
vice providers, managers, users, insurance providers);

e the “political bodies™: institutions which represent the building sector and user associations.
There are three stages in preparing the regulation to respect both the logical pach in solving

the problems encountered (definition of the requirements and elaboration of the regulation)
and the logical progression of actor involvement:
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e The first step is to gather the knowledge necessary to determine the regulatory require-
ments. This stage is initiated by the public authorities, who sollicit the “experts” and begin
to sensitise the “operarors” and the “political bodies” to the preparation of a regulation.

® The second step is to determine the desired requirements. This stage is coordinated by the
public authorities, who sollicit the “experts” and continue to sensitise the “operators” and

the “political bodies”.

® The chird step is to elaborate the regulation. This stage is guided by the public authori-
ties, who sollicit the “political bodies” to complete the process preparation.

THE EXPERIMENTAL ANTICIPATION OF THE REGULATION

Two procedures must be implemented in parallel to ensure that a regulation is effective: the
process of defining possible requirements and an experimental anticipation of the regulation.

This is how applicable requirements are defined:

e Determination of possible requirements (action )

This process consists in carrying out technical and economic evaluarions of che thermal and
energy qualities of comforrable and energy efficient buildings. These evaluations then per-
mit to identify the most pertinent regulatory criteria and the possible requirement levels to

meet these criteria.

® Experimental anticipation of the regulation (action £)

This process is two-fold:
— organising an experimentation plan which permits to test certain technical sub-
branches. This aims to convince the actors concerned of the effectiveness and the practi-
cality of these sub-branches (in order for them to be incorporated in the planning phase
by the developers, in the design phase by the architects and engineers, and in the imple-
mentation phase by the contractors and installers);
— an incentive for voluntary anricipated application of the quality requirements (so as to
cover the range of possible regulations), such as a thermal and energy quality label for
new buildings, to ensure that the market approves the future regulation, on a technical

and economic level.

® Defining the desirable requirements:
Actions # and 4 allow the definition of the possible requirements (their nature and their
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level) to evolve. At the beginning of action «, this definition is highly approximate. At the
end of 4, it is strongly validated. However, the levels of che possible requirements are neces-
sarily more or less applicable; this applicability must then be evaluated. From the possible
requirements emerge the desired requirements, i.e. those with the highest level of applica-
bility. These desired requirements will then make up the final regulation.

THE REGULATION WAS ENFORCED STEP BY STEP

o The first step was the promulgation of an initial regulation with a low-level requirement
which the market would automatically accepr. At the same time, an ulterior reinforcement

was announced.

e Following chis, a final regulation wich the optimum level requirement was enforced. The

acceptibility of this requirement was verified through the experimental anticipation process.

This step by step implementation created a very favourable context for the experimental

anticipation process:

e In the absence of an initial regulation, only a minority of the actors concerned would have
the foresight to prepare for a stricter future regulation. Moreover, the references used in the
experimental anticipation process would be imprecise: on one hand, the current practice
(where the thermal and energy quality of buildings is not taken into account) and, on the

other hand, an unknown future practice.

e With the implementation of an initial regulation and the notification of a future one, all
the actors of the building sector are obliged to respect the first level of requirement and know
that they will have to respect the second level ulteriorly. The interest of anticipating the
regulation will be understood by more actors. In this case, the references of the experimen-
tal ancicipation process are clear: the minimum level of the experimental anticipation cor-
responds to the practice required by the first regulation and the maximum level corresponds
to the objectives of the second regulation.

THE USE OF A SPECIAL ENERGY EFFICIENCY FUND
The experimental anticipation operations of the regulation (action #) were not limited to a

small number of demonstration operations. Even if these operations are replicable, one must

not have too many illusions on their spontaneous reproduction.
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The government permitted an in-depth process of integration by the market of a new qua-
licy requirement, in order to ensure the perenity of its demand, by measures aimed at sup-
porting investments in energy efficiency operations in the building sector. These subsidies
were awarded to owners which implemented energy efficiency operations, essentially to
social housing organisations. This subsidy programme (1982-1986) was made possible
thanks to the component aimed at supporting energy management investments (i.e. 6 bil-
lion francs of aid from 1982 to 1986) of a fund which had a wider scope, the Special Fund
for Large Operations (FSGT) supplied by a loan reimbursed through a tax on oil products.
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CHAPTER V

SUMMARY

A decisive factor in the success of the programmes is the introduction of specific financial products on
the markets thar are well suited to energy efficiency projects and to the different types of investors, in
the various sectors of activities, inscitutional or private.

The more elaborate of these merchods of financing will in particular allow customers to transfer to the
finance organisation the risks relaced ta unsatisfactory technical performance of the project, or to changes
in energy prices.

This chaprer deals with:

® the criteria of profitability of an investment used in the preparation and evaluation of energy efficien-

cy projects;
s various conventional methods of financing (equity funds, loans, shares);

* new approaches: leasing, guaranteed results contracts (contracts with shared savings and energy ser-
vice concracts), third party investment formulae.
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CHAPTER V

Introduction

The energy price increases of the 1970s and the consequent energy management policies
launched by the governments of the OECD countries drove investors to search for possibi-
lities to reduce energy consumprion for heating, air conditioning, lighting, transportation
or industrial production. In this search, investors had to select the most appropriate energy
efficiency method, taking into account its price and technical performance. If investors
invest in energy saving systems using their own or borrowed funds, they assume the risk
themselves of whether the system will acrually reduce energy consumption and produce

financial savings.

After increasing in the 1970s, oil prices dropped in the 1980s, thus reducing the economic
savings expected by investors and pushing the idea of energy savings into the background,
Local authorities, schools, hospitals, universities, business centres and industry — all with
limited budgets — had to make choices. Their energy bills were still high, but it was neces-
sary to repair the roads, increase teachers’ salaries, modernise equipment to remain compe-
titive, etc. Since energy was no longer the primary concern, many managers hesitated to use
capital for energy saving investments the results of which were not guaranteed.

Thus, in the early 1980s, new financial schemes appeared which have the advantage of
taking responsibility for the uncertain factors — such as the risk — in energy investment.
These new instruments are often highly effective and innovative, however, there are cases for
which they are not appropriate.

We have seen in chapter IV — 5 “Financial Incentives” how the public authorities can set
up a certain number of inscruments to create a favourable environment for energy efficien-
¢y investments. In the present chapter, we will again focus on these instruments, but from
the point of view of the investor. The issue here is how to find the most appropriate finan-
cial scheme for a specific project.
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There are numerous ways of funding an investment: paying cash, borrowing (loans or bonds),
leasing, etc. Each of these options has advantages and drawbacks, and any of them could be
the best approach in a parricular sicuation, taking into account the skills and financial situa-
tion of the individual or institution involved and the extent, cost, risk and effectiveness of
the improvements being envisaged.

In this chapter, we shall present the different ways of financing energy efficiency projects,
pointing out some of the main factors in choosing and applying the best method for a par-

ticular situation.

Remark

Energy efficiency projects in industry are underscored by energy audits or diagnoses which
provide a reading of the current situation and permit to elaborate a detailed action pro-
gramme, accompanied by the cost of the actions envisaged. When the investor is the indus-
trial operator himself, and has the means to invest, this approach is logical and jusrified: for
the executives of the enterprise, the audir is an inscrument for decision on the basis of which
a financing scheme can be established. This method is equally appropriate when there are
substantial financial incentives available for energy efficiency: the audit permits to elabora-
te the presentation of the project in order to obtain the corresponding financial assistance.

However, in many cases — notably in countries in economic transition and developing coun-
tries — the industrial operator does not have the means to invest, public subsidies are low
and the enterprise is obliged to use a loan or sign a contract with a third party investment
company. In chis case, the main decision criterion of the loaner or third party investor will
not be the technical quality of an energy audit, but the financial situation of the enterprise,
its reimbursement capacities, its level of exporration, etc.

Often, the conditions required by the loaner or third party investor are not satisfied and the
investment is not made. Hundreds of in-depth (and expensive) energy audits were thus
financed by international organisms in developing countries and countries in economic tran-
sition and are now stacked on shelves, because the financial conditions of the investment
were not studied before the energy audir,

In such cases, it is best to adopt a pragmatic approach which consists in selecting enterprises
which are likely to implement energy efficiency operations, and to have a light audir carried
out in them to provide a “rough idea” of possible programmes. Then, it is necessary to exa-
mine possible financial mechanisms with the management of the enterprise. Once certain
financing possibilities have been made clear, or better yet, potential financers have made a
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commitment in principle, an in-depth energy audit can be carried out to outline the pro-
ject. Once the financing has been acquired, the feasibility study on the actions pointed out
by the audic will permit to define the project in detail. This rule of caution also applies to
buildings and transportation, however, it is in industry that the gap berween the audits car-

ried out and the investments made has been the most significant.
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Criteria of the profitability of an investment

Four economic indicators are used to evaluate, from the point of view of the investor, the
profitability of an investment in an enetgy efficiency project. The investor can be the consu-
mer himself or a third party which replaces the consumer in making the investment. If the
investor contracts 4 loan, these indicators are indispensable to demonstrate the validity of

the project or programme to the loan organism (in general, a bank).

These indicators are: the cost of the energy saved, the gross payback period, the cost over
benefit ratio, the internal rate of rerurn. The use of one or the other of these indicators
depends on the nature of the project or the partner who makes the investment. We also dis-
cussed in Chapter III the “cost of providing a service”. However, this indicator is used more
as an optimisation criteria for energy pathways from the point of view of the community

than as a cricieria for the individual investor.

2.1 THE COST OF THE ENERGY SAVED

The cost of the energy saved is equivalent to the annual repayment on the hypothetical loan
(at market rates) needed to make an investment designed to save energy, divided by the
expected annual energy savings produced by this investment. It is generally assumed that
the period of the loan equals the life of the investment (values often used are ten years for
industrial projects and twenty years for domestic and service sector projects).

The evaluation of the cost of energy saved permits a direct comparison between investment

in the rational use of energy and the consumer’s expenditure on purchasing energy.

An investment in energy saving is, from a theoretical perspective, economically atcractive to
the consumer if the cost of energy saved by this investment is less than the cost of the ener-
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gy he would have to use otherwise. However, various barriers most often prevent the consu-
mer from following this rationale because the most important issue for him is his invest-
ment capacity.

2.2 THE GROSS PAYBACK PERIOD OF THE INVESTMENT

The gross payback period of the investment is the period after which the amount of the
investment is compensated by the financial savings which stem from the energy savings
induced by this investment. For instance, an investment of US $ 1,000 which permits saving
US $ 500 per year is said to have a gross payback period of two years. For energy efficiency
operations in industry, payback periods of less than two or three years are frequent.

2.3 THE COST OVER BENEFIT RATIO OF THE INVESTMENT

The cost over benefit ratio of an investment is che ratio between the amount invested in an
equipment and the annual gain, over the lifetime of the equipment, resulting from the ener-
gy saved by this investment. For example, for a lifetime of five years, ifa US $ 1,000 invest-
ment allows a US § 500 saving per year, the cost over benefit rartio is 2,5.

Most investments do not produce the same profits each year. Moreover, the reference mone-
tary unit will not have the same value in one or ten years. The future value of the money

must thus be recalculated in order to be compared wich its current value.

A calculation of the net present value, using the discount rate chosen by the investors (see
Chapter I — 3.2: “Economic evaluation of energy efficiency programmes and projects”),
over the lifetime of the equipment, converts the profits or benefics into an amount which
can be compared to the coses. If the net present value of the benefits is greater than the costs,

the investment is economically profitable.

2.4 THE INTERNAL RATE OF RETURN OF THE INVESTMENT

The internal rate of return is the discount rate at which the net present value of the benefics
is equal to the discounted cost of the investment (initial investment + operation costs). In
other words, it is the annual level of financial remuneration of che investment, calculated

over the lifetime of the equipment.
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An energy efficiency investment is justified if the internal rate of return of the investment
is greater than the opportunity cost of capital (the internal rate of return which could be
obrained by other investments) or greater than the access cost of capital (borrowing terms
on the financial market).

The internal rates of return of several energy efficiency projects can be compared and the

most profitable investment, i.e. the one which has the highest rate of return, will be finan-
cially preferable.
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3

Classical methods of financing:
with personal resources and with loans

With traditional financing, the borrower bears all the risk of the project, but receives all the
benefits.

3.1 FINANCING WITH PERSONAL RESOURCES

Payment in cash is the simplest and most familiar method of funding energy efficiency sys-
tems. A manager may negotiate with a contractor to insulate a building, or a school may use
its operating budget to increase its boiler capacity or to install a more suitable electrical sys-
tem. All the costs and the benefits that accrue are the direct concern of the cash-paying

manager.

Before investing funds in energy saving projects, the following should be considered: are the
funds available and is it feasible to lock them up until they are repaid from the savings pro-
duced? Will the return on the investment exceed the savings and/or the income that could
be obtained by investing the money in other systems or by alternative approaches? Is there
much risk that the savings will be less than expected?

In general, measures with a payback period of less than a year should be paid for from the

operating budget. Projects which have a longer payback period are usually financed in other

ways.
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3.2 FINANCING WITH LOANS

In fact, very few projects are paid in cash. In most cases, at least part of the cost is borrowed.
The loan allows the purchaser to combine the reimbursement of the loan (monthly reim-
bursements over a period defined beforehand) with the benefit generated by the use of the
efficient equipement. The two main ways of borrowing money are obtaining loans or issuing

shares. These two mechanisms are examined hereafter.
LoANs

Managers typically use a loan to finance larger projects. As a rule, a number of guarantees
are needed to obtain a loan. For example, the lender may require the borrower to put out,
from his own resources, 10, 20 or even 40% of the cost to limit the risks. The ratio of the
amount borrowed to the capital invested by the borrower is known as the debt/capital ratio.
A debt much higher than the capital invested by the borrower indicates a high degree of

indebredness.

There are other important parameters such as the term of the loan, the rate of interest and
the transaction charges. For example, a 10-year loan may be concluded with an interest rate
of 10% with an additional 0.5% to cover financial charges. In general, a high risk loan will
have a limited debt proportion, a high interest rate and a short repayment rime.

Lenders often request additional guarantees that the loan will be repaid. If the repayments
are guaranteed by goods or assets, the credit establishment will simply work out the borro-
wer’s repayment capability and then link finance charges to the credit assessment. When a
firm is involved, the lender will often turn to specialised agencies.

It can be profitable to borrow money to finance energy efficiency investments when the
annual costs of the loan are covered by the resulting savings. The manager not only benefits
from reduced taxation related to depreciation and tax credits on the system installed, but

also from deductible interest charges.

EMITTING SHARES
Local authorities, and public or private service enterprises can obtain money for specific pro-
jects by issuing shares or bonds. A bond is a pledge to reimburse the lender at a certain inter-

est rate at the end of an agreed period. Instead of borrowing the money from a bank, the
authority concerned issues shares to thousands of shareholders. The entire debt can be fun-
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ded from this issue. In this case, the advantage is that the money obtained is integrated into
the equity and does not appear as a debt in the balance. Since this procedure is complex and
the transactions involved are costly, it is used only for large scale projects. The dividends
paid on the shares issued can benefit from tax advantages.
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New financing formulae:
leasing, guaranteed results contracts,
third party financing

In some cases, borrowing and/or cash payment are not satisfactory financing methods becau-
se the investor assumes too much risk. Consequently other approaches, specially adapted to
investment in energy efficiency, have emerged with the aim of redistributing the risk and
reducing the financial liability of the manager.

These financial instruments can be classified in three categories:
e leasing contracts;
e guaranteed results contracts;

e third party finance contracts.

To be complete, the financial approach of an important project should analyse these possi-
bilities.

4.1 LEASING CONTRACTS

Under a leasing contract, it 1s primarily the equipment itself which is borrowed and nor the
money. Leasing is a widespread practice in business. For example, photocopying machines
and computer equipment are often leased rather than purchased. With a leasing arrange-
ment, the lessee passes on any problems of obsolete equipment or malfunction to the sup-
plier. For his part, the lessor can achieve economies of scale when purchasing the equipment
in bulk or organising the funding. The leasing option is increasingly used by municipalities
and public enterprises.
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An energy efficiency system leasing arrangement should guarantee thac the monthly pay-
ments are less than the expected savings. For example, the lessor may ask for a monthly pay-
ment of US $ 500 for a system that should reduce the energy bill by US $ 1,000 a month.
The lessor installs, maintains and remains owner of the equipment. If the system does not
operate as well as provided for in the leasing contract, the customer is entitled to break the

contract. The lessor will then have to remove the installation ac his own expense.

The legislation and rules which govern the leasing of equipment are complicated and vary
from country to country. Leases mostly cover removable systems which do not form an inte-
gral part of the structure of a building. (The various regulations governing leasing are too
complicated to be explained here.)

Leasing contracts are often used because they have the advantage of reducing risks to the les-
see and saving time. The lessee has no worries, because if the equipment does not function
correctly, the lessor is responsible and must resolve the problem. In addition, the “customer”
does not lose time in the first place by examining all the existing systems in order to choose
the one which best meets his needs. He simply rents one, sees if it operates and how it ape-
rates, and then is free to choose another more suitable technology. However, all this has a
cost which is reflected in the interest rate of the leasing.

4.2 GUARANTEED RESULTS CONTRACTS

In this procedure, an energy user negociates a general contract covering the financing and risks
of the energy efficiency investment. The guaranteed results contract is particularly well sui-
ted to cases where the manager has neither the time nor the analytical data necessary and can-
not or will not cover the cost of the project. Although leasing contracts do have a number of
advantages, their application is limited to citcumstances where the need for a specific energy
system is well defined. Larger projects require a more complex combination of services, equip-
ment and controls. In these cases, service contracts in which the manager brings in one or more

contractors to take care of some or all energy installations should be considered.

There are two types of service contract: shared savings contracts and energy services
contracts. The services and systems can be the same in both cases, the only difference being
the way in which the payments are determined. In each case, a contractor finances and ins-
talls the energy efficiency systems in the customer’s premises. The lacter pays nothing for
the equipment which remains the property of the contractor, who assumes all the risks. The
system can be sold to the client when the contract expires at the salvage value of the equip-
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ment according to the specific laws and tax system of the country. The consumer’s monthly
energy consumption can be then compared with what it would have been without the ins-
talled systems. This calculation is based on methods carefully analysed and accepted by all
parties to the contract. The difference between the two numbers is the energy savings pro-
duced by the new system.

In shared savings contracts, the money value of the measured energy savings is distributed
according to contractual formulae accepted by the parties. In other words, each party takes
a share of the savings made. If there are no savings, the customer simply pays his energy bill
and owes the contractor nothing.

In an energy services contract, the customer pays a fixed amount each month to the energy
services company for all the energy requirements covered by the contract. If the energy costs
are less than the monthly payment, the contractor keeps the difference. On the other hand,
if the energy bill exceeds this amount, the contractor pays the difference.

The following are a few simple examples:
SHARED SAVINGS CONTRACTS

An energy services company installs a number of energy efficiency systems, at its own cost,
on its customer’s premises, in exchange for 80% of the savings these systems produce. In the
first month, the energy bill is US § 1,000 less than that paid before the systems were ins-
talled. This saving is shared (80/20) between the energy services company and the customer.
Thus, the customer saves US $ 1,000 on his energy bill and pays US § 800 to the energy
service company. The customer gains US § 200 and the energy service company receives US

$ 800 to cover the costs of its investment and other expenses.
ENERGY SERVICES CONTRACTS

The energy service company audits the installations and identifies where improvemencs can
be made. The company offers to install systems, at its own cost, and to pay the energy bills
for 5 years for example. In return, che customer agrees to pay the energy services company
a monthly sum equal to 80% of what the bills would have been withour the modified ins-
rallacions. Hence the customer can only gain. The energy service company can make a pro-

fit if che installations result in the energy bill falling by more than 20%.

Let us assume, for example, that the normal monthly energy bill is US 8 1,000. The custo-
mer agrees to pay the service company 80% of the US § 1,000, or US § 800 a month, which
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means a guaranteed savings of US $ 200 a month for the customer. Let us suppose chat the
contractor reduces the existing energy bill to US $ 600. He thus gains US § 200 a month.
If the contractor cannot reduce the energy costs below US $ 800, he will not make a profit.
Whatever happens, the customer will pay US $ 800 a month.

4.3 THIRD PARTY FINANCING

A new concept, which appeared in 1984, called third party financing, is proposed by speci-
fic investment companies who are only interested in developing energy efficiency projects
with no financial interest in selling equipment or operating the system.

Under this arrangement, the third party investment company finances and executes the
project aimed at making operational savings, and is repaid up to the amounc of the savings
actually made each year over a limited period. Hence the company provides a three-fold

service covering financing, technical execution and guaranteed result.

This guaranteed result, reflected in the fact that the investment is repaid pro rata from ope-
rational savings, is the most original feature of the arrangement. It ensures that the custo-
mer benefits from a net reduction in operating costs, whatever the performance of the sys-
tems installed. In the extreme case, if no savings are made, there are no repayments: the

customer has a new system without having paid for it.
BEMEFITS TO THE CUSTOMERS

As far as the customers are concerned, these contracts have a three-fold benefit:

e financial: the customer invests in his energy systems without having to pay; the repay-
ments are based on sharing the operational savings, ensuring a net gain;

® technical: the third party investor takes care of the whole process, actually carrying out the
work under his own responsibility and guaranteeing the supply of an adequate system;

e economic: because of the method of repayment used, the customer is not only insured
against technical contingencies but also against fluctuations in energy prices. The proce-
dure actually guarantees a payback period, whereas an ordinary investor faces the risk of
seeing the expected payback period extended as a result of unexpected changes in energy

prices.
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TYPES OF CONTRACTS

Third party investment contracts fall into two categories:

e contracts with public authorities under which the third party investor finances the invest-
ment with around six years of gross return, repayments being annual payments equal to
83% of the savings made over an average period of twelve years. Under these contracts,
the third party investor is never the owner of the systems installed and is therefore his cus-
tomer's creditor, this appearing as a capital asset;

e contracts with induscries under which the third party investor finances the investment
with around three years of gross return, the repayment being made by annual payments
of 85 to 100% of the savings over an average period of six years. Under these contracts,
the third party investor retains ownership of the systems installed which cherefore show

up as tangible assets in his accounts.

The effect of these two types of contract from the accounting point of view is clearly very
different. In the second case in particular, writing down the asset, when chis is allowed for

energy systems, means that the profits can be distributed in time.
THE MANAGEMENT OF RISK

Under third party investment contracts, the funding provided is repaid in proportion to the
operational savings made over a limited period. This means that in theory it is possible that
the savings will be insufficient to repay the financing, with a consequent risk of loss for the
third party investor. One of the main tasks of the latter is therefore to minimise the risks

undertaken in the operation.

There are various complementary approaches to managing the risks of technical performance:

s guarantee limited by contract: all the contracts sec minimum levels in the calculation of
repayments;

s stringent and prudent review of the predicted energy savings before work begins;

e involving subcontractors in the guarantee: payments to consultancy bureaux and even to
subcontractors usually depend partly on the results obtained after one year of operation;

* involving the maintenance and operating companies: in many cases, the third party inves-
tor negotiates operating contracts for his customers (flat rate or result-based) under which
the operating companies guarantee the energy savings in volume;

® technical measures to limit risk: whenever he can, the third party investor selects dual
energy systems, and, within one same contract, spreads out the risks by diversifying tech-
niques and types of energy between the different sites;
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e preference for grouped contracts: master contracts covering several operations allow for
considerable reductions in technical and pricing risks by sharing the liability (i.e. for »

operations, the individual risk is divided by #).

Pricing contingencies are managed in two main ways:

e by diversification and risk-sharing: under different contracts, the third party investor car-
ries out diversified operations on which changes in energy prices have opposite effects. For
example, if the same guarantee covers a fuel substitution operation (coal for gas) and a gas
saving operation, it is obvious that a rise in the gas price will make the substitution less

attractive but the savings more s0;

by a return guarantee from the energy distributors: certain substantial operations invol-
ving energy substitution do not lend themselves this risk sharing. The third party inves-

tor must then seek pricing commitments from the energy distributors.

The third party investor should act only when he is certain that he is able to manage the two
kinds of technical and economic risks and, hence, to limit the differences between the pre-
dicted energy savings and those which are actually achieved.

Also, since contract periods are always longer (by some two to four years) than the normal
repayment period, a reduction of 10 to 15% in the savings merely extends the repayment
period without any loss of capital or interest. In this way, the third party investor has a mar-

gin on the guarantee.
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TABLE 24: THIRD PARTY FINANCING
A THEORETICAL EXAMPLE

mum repayment is 85% of the savings in energy consumption.

Let us consider a programme of work the total cost of which is US 8 1,000 (inclusive of taxes) and for
which the payback period (investment inclusive of taxes/annual savings inclusive of taxes), is five years.

The third party investor offers a contract for a maximum period of twelve years, during which the maxi-

(rotal 1,000)

Year Saving on REPAYMENT INCLUDING TAXES Net
energy consumption Gain
(5 including taxes) Capital Interest Tortal
1 200 75 95 170 30
2 200 82 88 170 30
3 200 90 80 170 30
4 200 99 71 170 30
5 200 108 62 170 30
6 200 119 51 170 30
7 200 130 40 170 30
8 200 142 28 170 30
9 200 155 15 170 30
beyond 200 0 0 0 200

CHANGES.

The interest rate in this example is 9.50%

IF THERE ARE NO ENERGY SAVINGS, THE GUARANTEL IS INVOKED. THEREFORE, THE REIMBURSEMENT SCHEME
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TABLE 24 (continued)

Let us assume that the actual energy consumption savings are not US $ 200 but US § 150 (inclusive of
taxes) owing to lower performance or changes in price, then the repayment schedule becomes as follows:

Year Saving on REPAYMENT INCLUDING TAXES Net
energy consumprion Gain
(8 including taxes) Capital Interest Total
1 150 33 95 128 22
2 150 36 92 128 22
3 150 39 89 128 22
4 150 43 85 128 22
5 150 47 81 128 22
6 150 51 77 128 22
7 150 56 72 128 22
8 150 62 66 128 22
9 150 68 60 128 22
10 150 74 54 128 22
11 150 81 47 128 22
k2 150 89 39 128 22
beyond 150 0 0 0 150

(rotal 6, 790)

The third party investor is owed the rest of the capital: 1,000 - 679 = 321 US §
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Box 43

EUROPEAN BANK FOR RECONSTRUCTION AND DEVELOPMENT
Press RELEASE (EXTRACT)
December 15th 1995

EBRD to help boost energy conservation in Hungary

A US § 5 million (ECU 3.8 million) loan from the European Bank for Reconstruction and Development
(EBRD), signed today in London, will allow the Hungarian joint-stock company Prometheus Re. to
finance its ongoing energy saving activities and will support the development and growth of Energy Ser-
vice Companies (ESCOs) in the energy conservation field.

At the signing, Jacques de Larosiere, President of EBRD, said: “The EBRD recognises the need for
demand-side energy savings. This first loan contributes significantly to the transicion process in Hun-
gary: it helps develop a new sector, to reduce energy consumption and to increase the efficiency and com-
petitiveness of local public and private sector entities. The use of ESCOs is one of the most efficient ways
for the EBRD rto foster investment in small and medium-sized energy efficiency projects.”

The EBRD loan to Prometheus will enable the company to invest in energy-saving equipment. The
company will use the loan proceeds for renovations, new parts and safety devices, and the operation and
maintenance of energy installations in private sector businesses or public sector enterprises operating in
Hungary.

ESCOs are industrial companies which, because of their extensive expertise and experience in energy
conservation, are able to purchase, install and maintain for their clients (at their own initial expense) the
equipment needed to generate significant energy savings, and to accept the risk of being reimbursed
proportionally to the real savings obtained. ESCOs are paid through concractual arrangements that
convert the customer’s savings from reduced energy costs into revenue. ESCOs, which use a “Third Party
Financing” concept, were previously unknown in the EBRD’s countries of operations.

This type of project enables private and public sector entities (such as schools, hospitals, barracks and
other public buildings) to realise energy conservation potential. The EBRD is the first international
financial institution to lend for such an accivity.

This project will strengchen Prometheus’s business and provide long-term cost savings for its clients
chrough reduced energy consumption, and reduced operation and maintenance costs. Reduced energy
consumption will also benefit the environment by lessening pollution due to fuel combuscion. Macro-
economic benefits will arise from reduced energy imports (...).

Contact: EBRD Energy Efficiency Unit — London, United Kingdom.
Phone: 44.171.338.70.79 / Fax: 44.171.338.69.42
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4.4 ENERGY SERVICE COMPANIES (ESCOs)

Certain companies — known as Energy Service Companies (ESCOs) — offer to carry through
the energy efficiency projects on a turnkey basis, using che three approaches described above.
They audit energy use to identify possible energy savings, then install che recommended sys-
tems, maintain them, and bear the costs of the whole operation. In return, they receive part

of the savings made. Box 43 presents the first creation of an ESCO in Central Europe.

4.5 ELABORATING FINANCING OPERATIONS

Contracts wich shared savings, energy services and third party investment appear to be very
suitable ways of reducing energy bills without significant financial cost and risk to the ener-
£y user. The customer must give up some of the savings made, but saves nonetheless. These
processes permit the customer to avoid direct investment in energy efficiency and thus allow
him to make ocher investments elsewhere. Moreover, in the case of third party investment
schemes, at the end of the contract he is sole owner of the systems installed and from then

on benefits from all the savings.

The customer should take great care in choosing the service contractor with whom he will
work. Preparation of the contract and the execution of the programme can take longer than
one might think, particularly in institutional arrangements where decisions have to be
approved by a large number of departments. Furthermore, the transaction cost may be
higher than expected. A good working relationship between the customer and service pro-
vider will help the process run smoothly.

The claim that guaranteed results contracts cost nothing is a myth. Since rhese operations
are complicated and have to be adapted to the special features of each installation, a signifi-
cant amount of time must be spent on them. Moreovet, since this kind of arrangement emer-
ged only recently, its supporters often have to convince the decision-makers that it really
does work.

The procedure for selecting contractors, negociating the contract and monitoring the pro-
P g 8 & P
ject through to completion is described below.

The first step is to determine whether the potential for energy saving is sufficient to interest

an energy service company. The length of time needed to set up these projects is such that
energy services companies will only consider projects for which the annual potential savings
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exceed US $ 50,000 or even US § 100,000 a year. Assuming rhat a 20% reducrion in the
energy bill is possible, this would mean that potential customers have energy costs of over
US $ 250,000 a year. An initial audit of the installations should identify what savings are
feasible, and give the different parties a first idea of the possibilities. In this way, the audit
should show the customer what simple modifications to his installations can be applied
immediately and cheaply without recourse to a burdensome financing procedure.

Following this initial stage, if there remains sufficient potential for savings, a guaranteed
results contract may be considered. Occasionally, the customer may have to ignore inexpen-
sive modifications in order to interest an energy services company in the project.

To have a virtually risk-free guaranteed results contract, the costs, benefits and risks of all the
other options of funding the project have to be compared with a view to making 10 to 50%
savings. If the contract still appears actractive, the next question is whether staff are available
to take charge of the process of selecting contractors, negotiating contracts and setting up the
project. This requires legal, accounting and technical capabilities. Finally, one must be cerrain
that the people who will have to approve the project give their full supporc. Without top-level
cooperation and confidence, this kind of project can easily collapse at any of the stages.

If the preliminary review shows that large savings can be made, that adequate staff are avai-
lable and that the management is ready to back the project, the procedure of selecting the
contractor can then start. A customer draws up the specifications of an operation and issues a
call for tenders. Unlike standard contracts, most guaranteed results contracts are not easy to
compare in a call for tender procedure. For example, one contractor may claim thar a particu-
lar item of equipment will lead to an energy saving of US $ 10,000 per month and propose to
retain half of the savings. Another company claims that its installation will save US $ 15,000
per month and requests 60% of the gains. In examining tenders, the customer may find it dif-
ficult to judge which of chese predictions is the fairest. In theory, he will save more with che
second bid (US $ 6,000 against US § 5,000), even if the energy services company retains a lar-
ger share of the savings. However, if the second bid appears more risky or optimistic, and

without derailed technical assessment of the bids, it is difficult to decide berween them.
The decision must not be taken simply on the financial aspects of a bid. It is important to
review the reputation of contractors, their experience and references, the complexity of the

project and the technical risks involved,

One way of identifying companies intetested in the project is to issue a call for expressions
of interest. Contractors reply with a brief description of their competency and their expe-
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rience in the field. It is then possible to select one or several contractor(s) to negotiate sole-
ly on the basis of qualifications. This process is often used to produce a short-list of candi-
dates who are then asked for a detailed technical and financial bid.

This procedure is more costly and takes more time. However, it is a sensible approach in
cases where the size and complexity of the project justify detailed analysis. The proposals
may often include energy saving ideas or management proposals that the customer had not
thought of.

The customer must take certain steps to verify whether the bids received meer his require-
ments. The first is to prepare a brief description of the energy installations. The call for ten-
ders can also include a summary of the services expected, the framework, the persons to be
contacted and should explain how the bids will be assessed. The following should also be
requested: a derailed energy audit, the methods of calculating energy savings; details of ins-
tallation, construction, management, mainctenance and control; financing of the project; and
a schedule for the completion of each stage.

From the outset, the customer should know which clauses he wishes to incorporate and
emphasise in the contract and should request that applicants address them specifically. Items
to be considered should include responsibilities in the event of faulty operation or accidents,
the ways in which benefits will be distributed in the event of a sudden increase in energy
prices, and the terms under which the customer may purchase the equipment during ot at
the end of the contract.

The procedures used for calculating energy savings constitute the core of guaranteed results
contracts or third party investment contracts. They determine the amount which will be sha-
red. The contractors consulted should clearly explain the methods, data and assumptions
used in their calculations. Examples of similar projects should be presented.

The customer should request references from companies and examine these with care. The
company must clearly demonstrate that it is capable of funding and installing the systems
as planned, that the contract complies with the law, and that the company is stable and will
continue in business throughout the contract.

Once the contractor has been selected, the customer signs a preliminary agreement. The ser-
vice providing company should then begin a decailed energy audit, recommend certain items
of equipment, estimate the costs as well as the savings that will accrue, and propose the
financial terms of the contract. If substantial differences between the preliminary review and
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the resules of the detailed study exist, it should be possible to renegotiate the terms of the
concract. Before signing the final contract, the customer again examines in detail the legal,
technical and financial aspects of the proposal in order to ensure that they do in fact meet
his requirements. The customer’s responsibility does not stop with the signature of the
contract. The time between the signing of the contractual agreement and the execution of
the contract may be long and necessitate patience and perseverance from all contracting par-
ties. There should be a specific contract for each operation; however, model contracts may

be proposed as a basis for negotiation.

The customer should then appoint a team to manage the project and check that the diffe-
rent stages are carried out satisfactorily.

The contract should include a clause for cancellation without penalties, in the event thar the
service provider does not abide by the completion schedule. When the installation is com-
pleted, the customer must ensure that regular maintenance is carried out and verify the
contractor’s invoices. Most importantly, the customer must double-check that the methods
used to calculate energy savings are those provided for in cthe concract. If all s sacisfactory,
the customer may then content himself with minimal daily checks. The customer’s role may
be limited to that of light menitoring, but he should be ready to take a more active pare in

the event of problems.

The financing formulae we have analysed above are thorough and effective instruments.

However it must be remembered that:

* They require a first-class guarantee of the quality of the contractual links between the ser-
vice company and its client. In particular, it is often difficult to evaluate the savings actual-
ly made (notably if a modification is made to the output of a factory, or in the occupancy
rate of a hotel).

e These procedures are not cost-free to the customer, who has to pay the service company
for the service provided (and, in particular, assume some of the risk). This cost, which is part-
ly independent of the scale of the operation, will be amortised so long as the savings are suf-

ficient. These formulae are usually best suited to large operarors.
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BIBLIOGRAPHY

To present in 1997 a bibliography on “Energy Efficiency” is not an easy task: from a few
books and articles in the 1970, the amount of litterature on the subject considerabily
increased in the 1980, and even more in the 1990, with the growing importance of ener-
gy efficiency in reducing environmental problems.

The bibliography presented here is, of course, not exhaustive. It tries to cover the historical
evolution of energy efficiency issues through a review of selected books presented in chro-
nological order and also to enable the reader to find books, reports or articles fairly easily by
supplying the fax and phone numbers of the main periodicals and organisations which regu-
larly publish on energy efficiency.

Since this book is published in English and in French, we have as a general rule limited our-

selves to publications in those two languages. If this book were to be translated, the biblio-
graphy should include publications in other languages.
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La consommation d'énergie des pays d'Europe centrale : l'impératif d'efficacité énergétique,
LAPONCHE B., n° 444, December 1992.

D c6t8 de I demandde d'électricité, un vegavd sur Uexpérience novd-américaine, GARCIA E., n® 440,
June-July 1992.

La Tunisie face a la limite de ses vessources énergétiques, HSaNI A., GOUJA M., n® 435, November-
December 1991.

La problématique des économies d énergie dans les végions froides : le cas dn vésidentiel an Québec,
BUFFARD V., LAFRANCE G, n° 434, October 1991.

- .

Les véserves d'économie ' éneraie : nature, cavactéristiques et coiits d'aecds. DESsUS B., n® 431, June
1991.

La mairrise de ['énergie dans les pays en développement, LAPONCHE B., n°® 430, May 1991.
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STRATEGIC PLANNING FOR ENERGY AND THE ENVIRONMENT

(Quarterly in English)
Production office, Liburn, Georgia, USA
Phone: 1.770.925.93.88 / Fax: 1.770.381.98.75

Selected recent articles

Energy responsive building design, HEPTING C., WOLPERT J.S., Vol. 13, n°® 3, Winter 1994.

Getting down to business: foundation for an energy ¢fficiency strategy, Vol. 12, nos 1 and 2, Sum-
mer / Fall 1992.

United States energy efficiency policy: strategies for the future, MILLHONE J.P. et f., Vol. 11, n° 3,
Winter 1992,

Epa’s “greenlights” program promotes envivonmental protection, energy savings and profits !, Vol. 11,
n® 1, Summer 1991,

New electric push for energy efficiency, Vol. 10, n® 4, Spring 1991.

Lighting and energy conservation: a veview of curvent technologies, GOULD S., Vol. 9, n® 4, Spring
1990.

Shape of a new energy futuve, FLAVIN C., Vol. 9, n° 4, Spring 1990.
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Organisations and their publications

ACE
ASSOCIATION FOR THE CONSERVATION OF ENERGY

London, United Kingdom
Phone: 44.171.359.8000 / Fax: 44.171.359.0863

A list of research work is available from ACE on utility regulation, end use efficiency,

carbon abatement via energy conservation, DSM.
Publications

Energy efficiency hones: a guide for bousing profesiionals, 1993.

The environmental and economic implications of all-electric houses, 1993,
Energy: doing move with less, 1992.

Lessons from The Netherlands, 1991,

Limiting climate change, 1990.

Lessons from_Japan, 1990.
Policy papers

New policies for a new government, 1992.

First steps: towards a national energy efficiency progranime, 1991,
Promoting energy efficiency in the gas industry, 1991.

Energy efficiency and the Green Bill: the missing dimension, 1989.
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ACEEE
AMERICAN COUNCIL FOR AN ENERGY EFFICIENT ECONOMY

Berkeley, California, USA
Phone: 1.510.549.9914 / Fax: 1.510.549.9984
Consumer guide to home energy savings, WILSON A., MORRILL J., 1996.

Transportation and energy: strategies for sustainable transportation system, SPERLING D., SHA-
HEEN S.A., 1995.

Minimum efficiency standavds: options for federal and state action, NADEL S., 1994,
Transportation and global climate change, SANTINI D.J., GREEN D.L., 1993,
Regulatory incentives for demand side managenent, NADEL SM. et al., 1992.

Energy efficiency motor systems: a handbook on technology, program and policy opportunities,
NADEL S. M. ¢ /., 1992,

Electricity end use efficiency: experience with technologies, markets and policies throughout the
world, LEVINE M.D. ¢t al., 1992,

Efficient electricity use: a development strategy for Brazil, GELLER H., 1991,
Electricity utility planning and regulation, Kaun E., 1991,

Energy efficiency and the environment: forging the link, VINE E., CRAWLEY D., CENTOLLA P.,
1991.

Auntomobile energy efficiency at pavi-load: the opportunity of improvement, AN E, Ross M., 1991.
State of the art of energy efficiency: futuve divections, VINE E., CRAWLEY D., 1991.
Stabilizing electricity production and use: barviers and strategies, 1991.

Carbon enissions control strategies: case studies in international cooperation, CHANDLER W.U.,

1990.

Residential indvor aiv quality and energy efficiency, DU PONT P, MORRILL J., 1989.
Energy efficiency: perspeciives on individual bebavionr, Kimpron W., NEIMANN M., 1987.
Energy efficiency in buildings: progress and promise, HIRST E. e al., 1987.

Financing energy consevvation, WEEDALL M. ¢t a/., 1987.
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Proceedings: ACEEE summer study on energy efficiency in buildings (1990-1992-1994).

Research reports on energy policy, economic development, buildings, appliances and equip-

ment, utilities, industrial energy efficiency, transportation, international issues,

AEE
ASSOCIATION OF ENERGY ENGINEERS

Atlanta, Georgia, USA
Phone: 1.770.447.5083 / Fax: 1.770.381.9865
Energy managenient handbook.
Energy conservation guidebook (for buildings).
The lighting management handbook.
Performeance contracting for energy and environment systens.
Energy management bandbook.
Dermand side management planning.
Denand side meanagenent: concepts and nethods.
Energy and environmental strategies for the 1990s.
Plant engineers and managers guide o energy conservation.

Innovative energy and environmental applications.
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ADB
ASIAN DEVELOPMENT BANK

Manila, The Philippines
Phone: 63.2.632.44.44 / Fax: 63.2.636.24.40
Energy indicators of developing member countries of ADB, 1995,
End use energy: an envivonmentally sound development pathway, 1993.

Envivonmental loan covenants: helping ensure the environmental soundness of projects supported by
the Asian Development Bank, 1992.

Environmental considerations in energy development, 1991,

A review of the economic analysis of power projects in Asia and identification of areas of improve-
ment, 1989,

AIT
ASIAN INSTITUTE OF TECHNOLOGY

Bangkok, Thailand

Phone: 662. 524.54.16 / Fax: 662.524.54.

Information is also available from the Regional Energy Resources Information Centre —
RERIC, CLAIR, AIT, PO box 2754, Bangkok 10501, Thailand.

The procedure, path and paviners for achieving energy efficiency in industries, MOHANTY B.,
annual sessions of Sri Lanka Energy Managers Association, 1995.

ASEAN experience on energy efficiency in industry sector, MOHANTY B. — Seminar on energy
efficiency in ASEAN, 1994,

Electricity planning with demand side management : economics and environmental implications,
SHRESTA R.M., BHATTARAI G.B., 1993,

Energy management strategies for urban communities, MOHANTY B., PANDA H. — Seminar work-
shop on integrated urban energy planning : approach and mechodologies in ASEAN cities,
1995,
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Designing features of a bowse in tropical climate for thermal comfort and energy conservation,
MouanTY B., 1993.

Cageneration development for commercial buildings in tropical climates, MOHANTY B., 1993,

Strategies for rational wuse of energy : the case of Thailand, DANG G.V. — Publishers:
COPED/SPRU, University of Sussex (Brighton, United Kingdom), 1993.

CO> emission due to fossilltraditional fuels. vesidues and wastes in Asia, BHATTACHARYA S.C. ¢
al.; 1993

A new building energy efficiency law in Thailand: impact on new buildings: Daylighting for ener-
gy efficient lighting: the case of Thailand; New prograns and regulations for energy efficiency in
commercial buildings in Thailand, SURAPONG C. et al., 1992.

Electricity planning with demand side management : case of Nepal, SHRESTA R.M., BHATTARAI G.B.,
1992.

Rational wse of energy in industry, MORA J.C., MOHANTY B. — AIT/ Ademe project report, 1992,

Industrial electricity conservation through absorption chillers. MOHANTY B. — Seminar on elec-
tricity conservation in Industry, 1992.

Concept of energy conscions building design; Total energy management for urban buildings,
MOHANTY B. — Workshop on environmentally sound technologies for heating and cooling
in human settlements, Townsville, 1992,

Energy efficiency in industry, DANG G.V. — Report to the European Commission, 1992.

The energy-cum-environment audit: concepl, approach and advantages, BHATTACHARYA S.C.,

1992.
Building energy efficiency in Thaifand, SURAPONG C., 1992.
Urban energy use and air pollutants: case of Kathmandu valley, SHRESTA R.M., MALLA §., 1992.

The AIT publishes a monthly press review in English, Asizn Energy News, on Asian ener-
gy and energy related economic and environmental issues for researchers, energy sector
industrialists, government officials, consulting engineers, etc. (Phone: 66.2.524.54.29 /
Fax: 66.2.524.54.41).
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ENERDATA S.A.

Grenoble, France
Phone: 33.4.76.42.25.46 [ Fax: 33.4.76.51.61 45

Training seminar on demand oriented energy policies (Papers) — Seminar organised by ENERDATA
S.A. with the support of the SYNERGY Programme (EC / DG XVID) and Ademe.

Demand oriented energy policies — selected papers for training seminars on demand oriented

energy policies, 1995,
Energy demand policies in the European Community, overview and case studies, 1993.
Energy efficiency in Eastern and central Enropean countries : the situation in 1993, 1993,

Training seminar on demand oriented energy policy, 1992.

EUROPEAN COMMISSION
Directorate general for energy (DG XVII)

Brussels, Belgium
Phone: 32.2.295.28.79 / Fax: 32.2.235.01.50

Energy in Enrope:
Quarterly in english, with translations into French, German or Spanish of articles in the pre-
ceding issue.

— A view to the future, September 1992.

— Energy for a new century: the European perspective, July 1990,

Report on activities of the Cooperative Progranme on Energy and Development (COPED).

Regional and Urban Energy Management Programme, “maps brochuves” and case studies.

THERMIE Programme:
— THERMIE promotion of energy technologies for Europe — Information activities.
— Flag brochures and final reports on rational use of energy.
— THERMIE sectoral catalogues on energy saving in building and in transport technical

projects.
— Technologies énergétiques an service de l'environnement, rapport annuel 1991-1992,
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Hundreds of high level reports and books have been published, in the frame of the THERMIE
programme, on rational use of energy, whether general or on very precise technological
topics.

SYNERGY Programnze:
— Energy indicators for the countries of Euvope and the CIS.
— Synergy newsletter.

SAVE et PACE Progranimes:
— Study on energy efficiency standards for domestic refrigeration appliances, March 1993.
— Energy efficient technologies in Europe (OTEEE), January 1994.
— Study of measures to promote energy efficient lighting in the commercial sector in Eurape,

1994.
Directorate general for science, research and development (DG XII)

Brussels, Belgium
Phone: 32.2.295.36.67 / Fax: 32.2.295.37.01

JOULE Programme (Joint Opportunities for Unconventional or Longer-term Energies)
— Catalogue of contracts, in particular on “Models for energy and environment” and
“Rarional use of energy, conservation in end use sectors”.

— Energy technologies, environmental policy and competitiveness, Final report for
JOULE II Programme.

IEPE
INSTITUT D’'ECONOMIE ET DE POLITIQUE DE LENERGIE

Grenoble, France
Phone: 33.4.76.42.45.84 / Fax: 33.4.76.51.45.27

Strategies of vational use of energy in West Africa, BOUREIMA B., CAVARD D., GIROD J., COPED
— Communication at the Rio Conference, 1993.

Evalnation of policies of rational use of energy in Europe, LAPILLONNE B., COPED - Commu-
nication at the Rio Conference, 1993.
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Strategies of rational use of energy in developing countries: evaluation and prospects, LAPILLONNE B.,
COPED — Communication at the Rio Conference, 1993.

Energie Internationale 1990-199]1 — Economica — Paris, France, 1990.
Energie Internationale 1989-1990 — Economica — Paris, France, 1989.
Energie Internationale 1988-1989 — Economica — Paris, France, 1988.

La demande d'énergie finale de la France a horizon 2000, trois scénarios par la méthode
MEDEE — IEPE, 1979.

IEPF
INSTITUT DE LENERGIE DES PAYS AYANT EN COMMUN L'USAGE DU FRANCAIS
Agence de coopération culturelle et technique

Québec, Canada
Phone: 1.418.692.57.27 / Fax: 1.418.692.56.44

Collection "PRISME” (PRogramme International de Sourien  la Maitrise de 'Energie)

— Session de suivi et d'évaluation du premier atelier végional sur la maitvise de ['énergie dans
les batiments, n® 6, 1994,

— Actes de l'atelier végional sur la maitrise de l'énergie dans les bitiments, n° 5, 1993,

— La maitrise de ['énergie dans ['industrie — Bureau d'érudes Zariffa Inc., n° 4, 1993.

— Maitrise de ['énergie dans les pays en développement : enjenx et méthodologie, Lavalin SNC.
Groupe Média Science, n® 3, 1993.

— Guide méthodologique du diagnostic énergétique dans les bitiments, ZARIFFA S., n° 2, 1993,

— Aspects institutionnels de la maitvise dey consommations d'énergie, LAPONCHE B., ALLAL S.,
BEN ABDALLAH M., n® 1, 1992.

Quarterly newsletter: Liaison énergie francophonie.
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lEC
INTERNATIONAL INSTITUTE FOR ENERGY CONSERVATION

IIEC North America: Washington D.C., USA
Phone: 1.202.842.33.88 / Fax: 1.202.842.15.65
IIEC Europe: London, United Kingdom
Phone: 44.171.704.67.37 / Fax: 44.171.704.87.57
IIEC Asia: Bangkok, Thailand
Phone: 66.2.381.08.14 / Fax: 66.2.381.08.15
TIEC Latin America: Santiago, Chile
Phone: 56.2.236.92.32 / Fax: 56.2.236.9233
Compendinm: Asian energy efficiency success stories, RUMSEY P., FLANIGAN T., 1995.

Integrated transport management and development: a sensible path to roads less traveled through
investment analysis and strategic decision-making, PHILPOTT J., 1995.

Sustainable transport in Europe: a key agenda for policy makers at Softa, 1995.
A sampling of international energy efficiency initiatives, 1995.

Energy efficiency, demand side management and integrated vesource planning in Asia, RUMSEY P,
1994.

Demand side management in Asia: case studies of Thailand, Malaysia and the Philippines,
Du PonT P, Rumsey P, 1994,

Saving energy in Chile: an assessment of electricity use and potential efficiency improvements,
VALDES ARRIETA E, 1993,

Moving toward integrated transport planning: energy, envivonment and mobility in four Asian
citzes, BIRK M., ZEGRAS C., 1993.

Energy efficient technologies — Technical information divectory, GRUND M., GRONBECK C., 1992.

Driving new divections: transportation experiences and options in developing countries, BIRK M.L.,
Breviss DL, 1991.

Energy lending and multilateral institutions, PHILIPS M., 1991.

The least cost energy path for developing countries: energy efficient investments for the multilateral
development banks, PHILIPS M., 1991.

Energy efficiency, developing nations and Eastern Enrope, LEVINE M.D. et a/., 1991.
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IIEC periodicals

“E - Nates”; quarterly newsletter: energy efficiency issues in developing countries.
q ¥ 9% ¥

“Banknote”: a periodic review of energy efficiency activities of the multilateral development
banks.

LAWRENCE BERKELEY LABORATORY

Berkeley, California, USA
Phone: 1.510.486.7489 / Fax: 1.510.486.6996

Energy efficiency and human activity: the importance of lifestyles, in “Technological trajectories
and the human environment”, AUSUBEL J., 1995.

International DSM and DSM programme evaluation, in “Proceedings of the 1995 ECEEE
sumer study : sustainability and the reinvention of government — a challenge for energy effi-
ciency”, VINE E., 1995.

Energy trends in the Japanese transportation sector, in “Transpore policy 27, KiaANG N., ScHip-
PER L., 1995.

Energy fficiency, market failures and government policy, LEviNg M.D., HRst E., KOOMEY J.,
MCMAHON J., SANSTAD A., 1994,

Electricity savings from vesidential appliance standard in Sweden, in “The energy efficiency chal-
lenge for Europe” : Proceedings of the European Council for an energy-efficient economy,
TuricL I, LepoT B., 1993.

Global residential appliance standard, in “The energy efficiency challenge for Europe” : Pro-
ceedings of the Buropean Council for an Energy—Efficient Economy, TURIEL 1., MCMAHON J.,
LegoT B, 1993,

On the economic analysis of problems in energy efficiency: market barriers, market failures and poli-
cy implications, SANSTAD A. et al., 1993.

Energy wse and conservation in China's vesidential and commercial sectors patterns, problems and
prospects, Liu E., 1993,
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An overview of energy supply and demand in China, Lu E, Davis W.B., LEviINE M.D., 1992.

Driving new directions: transportation experiences and options in developing countries. The Curi-
tiba bus system, LERNER J., 1992.

The use of traffic management systenis in Singapore, ANG B., 1991.

The potential for electricity efficiency improvements in the US residential sector, KOOMEY J. et al.,
1991,

Energy efficiency, developing nations and Eastern Enrope, LEVINE M.D. et al., 1991.

Energy use and conservation in the USSR patterns, prospects and problems, SCHIPPER L., COOPER C.,
1991.

Energy conservation programs in the Pegple’s Republic of China, LEVINE M.D., Liu X., 1990.

Energy efficiency and housebold electric appliances in developing and newly industrialized coun-
tries, MEYERS S. et @/., 1990.

Implementing energy conservation programs for new residential and commercial buildings, in
“Energy systems and policy”, VINE E., HARRIS J., 1989.

An end use approach to development of long-term energy demand scenarios for developing countries,
SATHAYE J. et af., 1989.

Policies and programs for promoting energy conservation in the vesidential sector: lessons from
5 OECD countries, WiLSON D. et al., 1989.

Planning for an energy efficient future: the experience with implementing energy conservation pro-
grams for new rvesidential and commercial buzldings, Vol. 1 and 2, VINE E., HARRIS J., 1988.

288



3. ORGANISATIONS AND THEIR PUBLICATIONS BIBLIOGRAPHY

OECD AND IEA
Organisation for Economic Cooperation and Development
International Energy Agency

Paris, France
OECD — Phone: 33.1.45.24.82.00 / Fax: 33.1.45.24.85.00
IEA — Phone: 33.1.40.57.65.00 / Fax: 33.1.40.57.65.09

Regular publications

Energy policies of IEA countries.
World energy outlook.
The role of IEA Governments in energy,

Energy policies in ...
Series of country reports, last publications: Poland 1990 survey (1991) and 1994 survey
(1995), Hungary 1991 survey (1992) and 1994 survey (1995), The Czech and Slovak
Federal Republic 1994 survey (1995), Romania 1993 survey (1993), Republic of Korea
1994 survey (1995), Russian Federation 1995 Review (1996), Ukraine (1996).

Recent publications
Long term efficiency tavgets: a technical and economic analysis: dishwashers, washing machines,
driers, DSM technology procurement: group for éfficient appliances, 1995.
Urban energy bandbook, 1995.
The vole of local energy advisors and energy services, Monograph n° 86, 1994,
Energy in developing countries: a sectoral analysis, 1994,
Climate change policy initiatives, 1994.

12¢ symposinm international sur la théovie et la pratique dans I'donomie des transports © la crois-
sance du transport en question, Lisbonne, 1993.

Transport policy and global warming, with the ECMT, 1993,
Life-cycle analysis of energy systems (proceedings), with the ECMT, 1993.

Energy efficiency in Asian countries, 1993.
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Cities and new technologies, 1992.

Denand side management: a curvent and future vesonrce. 1992,
Energy efficiency and the envivonnent, 1992.

Global warming: the benefits of emission abatement, 1992,
Global energy: the changing vntlook, 1992.

Use of efficiency standards in energy policy, 1992.

Viéhicules er véseans voutiers inrelligents, 1992,

Toward clean and fuel efficient antomobiles, proceedings of an international conference, Ber-
lin, 1991.

Fuel efficiency of passenger cars, 1991.

Advanced technologies for electric deniand side management (proceedings of a conference), 1991.
Le politique des transports er ['environnement, Conférence OCDE / CMTE, Paris, 1990.
Proceedings of an expert panel: low consmnption [ low emission automobiles, Rome, 1990.

A technology assessment sevies: “Energy and the envivonment”: Policy overview (1990), Energy
efficiency and the environment (1991), Greenhouse gas emissions: the energy dimension

(1991), Climate changes policy initiatives (1992).

Transport and the environment, 1989.

Energy technologies for reducing emissions of greembouse gases, Vol. 1 and 2, 1989.
Towns and their transport, 1988.

Transport and the environment, 1988.

OCDE Projet Compess:
— Effets sur lenvironnement des systénes énergétiques, 1983.
— Effets sur Uenvironnement de la production d'électricité, 1985,
— Incidences suv lenvivonnenient des transports antomobiles, 1986.
— Incidences sur Penvironnement des énergies venonvelables, 1988,

Urban transport and the envivonment, 1979.

La production de {'énergie er ['envivonnenzent, 1977.
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IEA Newsletters

Energy efficiency update (every 4 months)
Energy technology newsletter (every 6 months)

ETSAP News: the newsletter of the Energy Technologies Systems Analysis Project

ROCKY MOUNTAIN INSTITUTE

Snowmass, Colorado, USA

Phone: 1.970.927.3851 / Fax: 1.970.927.3420
Homemade money: how to save energy and dollars in your home, 1995.
A primer on sustainable building, 1995.

Greening the building and the bottom line: increasing productivity through energy-efficient design,
1955

Lean and clean management: how to boost profits and productivity by reducing pollution, 1995.
The efficient house sourcebook: review of selected books and the divectory of organisations, 1992.
Economic renewal puide, 1992,

Energy Efficient Office Equipment (technical report), 1991.

Least cost energy: solving the CO5 problem.

Energy unbound: a fable for America’s future, 1986.

Competitek subscriptions. Reports on advanced electricity efficiency technologies..

RMI publishes a tri-annual newsletter.
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TERI
TATA ENERGY RESEARCH INSTITUTE

New Delhi, India
Fax: 91.11.46.217.70
TIDE: TERI Information Digest on Energy (quarterly in English).

ASSET: digest (quarterly in English), with the UNU, University of the United Nations,
Tokyo.

PAJE: Pacific and Asian_Journal on Energy (quarterly in English).

UNITED NATIONS (UN)

Habitar II: Sustainable energy in human settlements: dialogne for the 215t century, Conference
proceedings, Energy 21, 1996.

Global partnership for environment and development, a guide to the Agenda 21. 1992.
Structural change in the world economy: implications for energy wuse and air emission.

United Nations report of the secretary general, October 1992.

¢ IE / PAC: Industry and Environment Programme Activity Centre
Phone: 33.1.44.37.14.50 / Fax: 33.1.44.37.14.74, Paris, France.
— Climate change and energy efficiency in industry, 1991.

— Industry and envivonment guarterly Review energy efficiency, nos 1 and 2, Vol. 13, 1990.

s BESMAP: Newsletcer of the joint UNDP / World Bank Energy Sector Management

Assistance Programme.

UN / Economic Commission for Europe

Geneva, Switzerland

Phone: 41.22.917.2407 / Fax: 41.22.917.0227
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ECE energy sevies (also in French and Russian):
~ East-West energy efficiency, n® 10, 1992,
— Energy efficient design, n°® 9, 1991.
— Sustainable energy development in Europe and North America, n° 6, 1991.
— Energy ¢fficiency in Euvopean indusiry, n° 1, 1989.

Manunal on [inancial engineering: sources of finance for energy efficiency profects, 1994,
Manual on business planning: bow to construct a business plan for energy efficiency projects, 1994.
Energy conservation policies and prospects for cooperation in the ECE region, 1992,

Multilateral assistance ro economies in transition in the field of energy: a preliminary overview and
evalnation, 1992,

Energy efficiency design (a guide to energy efficiency and solar applications in building design). 1991.

UN / Economic and Social Commission for Asia and the Pacific

Bangkok, Thailand
Phone: 662.288.1547 / Fax: 662.288.1000

Directory of energy consultants, sevvice companies, manufacturers and distributors of energy effi-
cient equipment and appliances, 1995.

Energy end use efficiency promotion in Asia developing countries: issues and policy options, Sum-
mary of ESCAP activities, 1995.

Energy. environment and sustainable developnernt, 1995.

Energy efficiency: business guide for energy consulting and service companies in Asia, 1995.
Prospects for energy sector implementation of Agenda 21: the vole of energy efficiency, 1993,
Prospects for efficient utilization and load management in electric power wtilities, 1993,
Energy conservation in the conmercial and domestic subsectors, 1992.

Policies for rational wse of energy, 1989,

Energy isines and prospects in the Asia and Pacific region, 1988.

Training manual on energy management, 1987.
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UN / Economic and Social Commission for Western Asia

Amman, Jordan

Phone: 962.6.606.847 / Fax: 962.6.694.981

Regional approach for efficient use of energy, 1996.
Optimization of energy wse in oil vefining, 1993.
Issues of rural energy in the ESCWA Region, 1992,

Energy aundits for selected energy-intensive industries in the ESCWA region, 1989.

WORLD BANK

Washington D.C., USA. Phone: 1.202.477.1234 / Fax: 1.202.477.6391
European Office, Paris, France. Phone: 33.1.40.69.30.00 / Fax: 33.1.40.69.30.66
Tokyo Office, Tokyo, Japan. Phone: 81.3.3214.5001 / Fax: 81.3.3214.3657

Annual World Development Report.

Global envivonment facility, 1996.

Energy demand in five major Asian developing countries: structuve and prospects, 1995.
Capacity building requivements for global environmental protection, 1995,

What makes people cook with improved biomass stoves? A comparative international review of stove
programs, 1994.

Energy efficiency and conservation in the developing world: the World Bank’s role — A World Bank
policy paper, 1993.

The World Bank and the environment, 1993.

Energy investments and the enviranment, selected topics, 1993.

Efficiency and substitution in pollution abarements, 1992,

Sustainable development concepts: an econvmic analysis, 1992,

World withont end: economics, envivonment and sustainable development, PEARCE D.W., WAR-
FORD J.J., Oxford University Press, 1992.
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Environmental assessment sourcebook. Vol. 3: Guidelines for environmental assessment of energy
and industry projects, 1991.

Energy end use efficiency in the world: a survey of policies, institutions and programs, an institu-
tional tool for implementation, LAPONCHE B., 1991,

Energy demand in the developing conntries: progects for the future, 1990.
Housebold energy handbook: an interim guide and veference manual, 1987,

Industrial energy vationalization in developing countries, GAMBA J.R. et al., 1986,
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Examples of selected recent publications of some
energy efficiency agencies

ADEME
AGENCY FOR THE ENVIRONMENT AND ENERGY MANAGEMENT

Paris, France

Phone: 33.1.47.65.20.00 / Fax: 33.1.46.45.52.36

Three collections

Dossiers et références : data collection, legislative and regulatory texts, monographs, studies,
surveys...

Connaitre pour agir : products and processes (technical leaflets, catalogues...); technical gui-
debooks.

Rencontres el journées rechnigues : workshops and seminars.

Publications

Batiments a hautes performances énergétiques : de la conception a la gestion : six books, co-edired
with PYC Editions, AICVE, 1992-1996:

— Hatels, restaurants

— Etablissements de santé

— Immenbles de bureanx

— Etablissements d'enseignement

— Sports

— Agriculture
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Energie et environnement : aide-mémoire des financements euvopéens, with “La cellule entreprises-
marché unique”, 1995,

Le financement des équipements liés 3 ['énergie, guide pratique i I'usage des PME-PMI, co-edited
with the European Commission DG XVII, 1995,

Confort d'été : rafraichissement ou climatisation des bitiments ; ventilation des bitiments : état des
lieux et perspectives, Proceedings of technical sessions, September and October 1995,

Maitrise de ['énergie en chiffres, 1973-1993, 1994.
Echangeurs thermiques : enjeux, marchés, technologie et politique d'innovation, 1994.
L'énergie en Afrigue, wich IEPE and ENDA, Ed. Karthala, 1994.

CEC study on energy efficiency standards for domestic refrigeration appliances, with DEA and
NOVEM, 1993.

Electrification vurale en France, COLOMBIER M., 1993.
Les déplacements urbains en province, pratiques et opinions, 1993.

La maitrise de I'énergie en France dans les sectenrs vésidentiel et tertiaive, OLIVE G., FALQUE ML,
with the Bureau d’études Gilles Olive, 1992.

Froid et grande distribution, Proceedings — AFME — 1992.
International energy conference on use of efficiency standards in energy policy, Proceedings, 1992.

Gisement des économies d'énergie du parc enropéen des appareils électroménagers obtenues par une
réglementation des performances énergétiques, LEBOT B. et al., 1991.

Efficacité énergétique et transport : les vésultats de quinze ans de politique frangaise, MORCHEOINE A.,
1991.

Maitrise des usages spécifiques de I'électricité dans I'habitar et le tertiaire, Proceedings — AFME —
1990.

Journées d'études en socio-économie ponr les sectenrs de I'habitat et du tertiaire — AFME — 1989,
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BEW
SWISS FEDERAL ENERGY BUREAU

Berne, Switzerland
Phone: 41.31.322.56.11 / Fax: 41.31.382.43.07

Le programme “Energie 2000”, Federal Department for Transportation, Communicacion and
Energy, 1991.

Viéhicules dlectrigues, guide & 'nsage des intéressés, 1990.

Economies de chanffage é la maison, 1986.

Economie d'énergie et logements, 1986.

Information “Solutions Exemplaives”, information on rational use of energy targeted towards
local authorities, property owners, etc.

DEA
DANISH ENERGY AGENCY

Copenhage, Denmark
Phone: 45.33.92.67.00 / Fax: 45.33.11.47.43

Small-scale combined heat and power in Denmark, 1993.

Energy 2000: follow up — Responsible and forward looking energy policy, 1993.
Energy 2000: follow up — Assumptions and analysis, 1993.

District heating, vesearch and technological development in Denmark, 1993.
Energy efficiency in Denmark, 1992.

See also: the National Building Agency

Denmark uses energy better: information sheets on the latest energy conservation know-how,
with the Energy Conservation Industry’s Information Committee.
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EMC
ENERGY MANAGEMENT CENTRE

An auronomous organisation under the Ministry of power, Government of India
New Delhi, India
Fax: 91.11.686.8914

Energy conservation measuves in the domestic sector in India.

Load management in H'T industries in India.

Review of different financing schemes for energy conservation in India.

Institutional framework and infrastructiral set up for energy conservation.

ENEA
NATIONAL AGENCY FOR THE NEW TECHNOLOGIES, ENERGY
AND THE ENVIRONMENT

Rome, Italy
Phone: 39.6.30.48.34.20 / Fax: 39.6.30.48.39.30
The italian approach to the rational use of energy: the role of ENEA, MARTINI M.
An gverview of energy issues and options, MALLONE M.
Energy efficiency technologies and experiences in industrial plant, b1 BARTOLOMEO M., Parazzi G.
ENEA activities and experience in the diffusion of energy efficiency, MEBANE W., FUNARO G.

Data analysis, diagnostics, monitoring and control systems to support plant efficiency and ratio-
nal wse of energy in industrial plant, DI BARTOLOMEO M., FEDERICO A.G.

Public intervention in the promotion of energy conservation and in the development of renewable
energy resources: the Italian experience, D’ ANGELO E., ROMERIO R.

The MePER methodology: methods and instruments for regional energy planning, GIurFRIDA L.G.,
CatonNI PG.

Technologies for vational use of energy in the private sector in Italy, MALOSTI D. et al.

299



BIBLIOGRAPHY 4. EXAMPLES OF PUBLICATIONS OF SOME AGENCIES

ETSU: ENERGY TECHNOLOGY SUPPORT UNIT (ETSU)
BRECSU: BUILDING RESEARCH ENERGY CONSERVATION SUPPORT UNIT

ETSU: Harwell, Oxon, United Kingdom
Phone: 44.1235.43.34.59 / Fax: 44.1235.43.31.31

BRECSU: Garston, Watford, United Kingdom
Phone: 44.923.66.42.58 / Fax: 44.923.66.47.87

Best Practice Publications

— 131 case studies

— 121 guides

— 30 leaflets

— 39 R&D reports

— 18 fuel efficiency books

ETSU is also in charge of the edition of “ODA Energy Efficiency” (twice yearly), a newslet-
ter of the British Overseas Development Administration (Fax: 44.1235.43.37.27).

EVA
AUSTRIAN ENERGY AGENCY

Vienna, Austria
Phone: 43.1.586.15.24 / Fax: 43.1.586.94.88

Proceeding of a SAVE / SYNERGY workshop in Bratislava: energy policy in the European
Union, 1996.

Proceeding of a SAVE workshop: Ewropean workshop on least-cost planning, 1994.
Proceeding of a SAVE Conference in Prague: overcomming barriers to energy efficiency, 1994,
Opportunities to inmprove energy efficiency in the Czech and Slovac Republics, 1994.

Catalogue of energy saving measurves, 1993,

Strategies for the veduction of CO> emissions, 1993.
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Technologically orviented measuves for the reduction of CO5, 1993.

Subsidies in Austria for investments aiming at energy efficiency and the use of renewable energies,
1993,

FORBAIRT

Dublin, Ireland
Phone: 353.1.837.0101 / Fax: 353.1.837.2848

A study of energy efficiency in urban public transport in Ireland, 1993.
Powerful savings for industry — brochure of the electricity supply board, 1993.
Potential for energy improvements in rotating machinery, 1992.

15 Energy Conservation booklets, 1981-1982.

IDAE
INSTITUTE FOR DIVERSIFICATION AND ENERGY SAVINGS

Madrid, Spain
Phone: 34.1.556.84.15 / Fax: 34.1.555.13.89
The main publications are in Spanish

European seminar on energy saving and diversification in urban public transport, December

1993.

Efficient energy technologies for the incineration of solid urban waste in meditervanean countries —

European seminar, March 1992,
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IFE
TECHNICAL ENERGY INSTITUTE

Kjeller, Norway
Phone: 47.63.80.60.00 / Fax: 47.63.81.09.20

Methodology to sustainable knowledge in energy efficiency in Eastern Enrope, European conference
and exhibition “Energy and environment” in Marseille, 1995.

Norwegian experiences from emphasis on energy conservation cayrying out cleaner production
assessment, 1995.

Incentives and disincentives for DSM in a deregulated and competitive electricity market, Inter-
national energy efficiency and DSM Conference “The global challenge” in Berlin, 1995.

Energy ¢fficiency centres, leaving a permanent basis of knowledge in Eastern Europe, International
energy efficiency and DSM Conference “The global challenge” in Berlin, 1995,

Norwegian industry’s network for energy conservation: international workshop on industyial energy

efficiency, 1994.

A series of publications on “energy conservation in agriculture”, 1992.

T hermodynamic heating in a hostile climate, 1991.

Energy savings and thermal climate in passive solar heated buildings, 1989.
Heat pumps RED programs in Novway, 1989.

Encouraging household energy conservation, 1986,

NOVEM
THE NETHERLANDS AGENCY FOR ENERGY AND THE ENVIRONMENT

Head office: Sittard. Phone: 31.464.202.202 / Fax: 31.464.528.260
Utrecht office: Phone: 31.30.239.3493 / Fax: 31.30.231.6491
Publication office, PO. Box 503, 7311 JT Apeldoorn

Phone: 31.55.527.78.77 / Fax: 31.55.522.4315

The Netherlands Ageney for energy and the environment.

Thermal energy stovage,
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Meeting the thermal energy needs of buildings in the 215t century.

Ecolonia, demonstration project for energy-saving and environmentally-aware building and living,
Green light for gas.

New energy conservation technologies.

Long term agreements on energy efficiency.

Hear pumps in shops combined with underground stovage of heat and cold.

Multi-functional hear pump for an office building,

Rational energy use in traffic and transport.
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