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assets is difficult to calculate, but I have the opinion that the saved 

money must be considerable. 

Our air contra! measuring stations tell us that Odense has an air 

quality second to few bigger cities. The contents of 502 are less than 10% 

of the guidelines for acceptable immission, and the major part of the 

pollution can be traced to Poland and the German Democratic Republic. 

The energy saving aspect is obvious in our latest plan for recycling 

of waste. 

Formerly, we deposited approx. 365.000 tons of domestic and industrial 

waste. The priority given to our new plan is: 

1. Recycling of paper, glass and plastics. 

2. Composting of organic matters. 

3. Incineration. 

4. Landfilling. 

The refuse is divided into the proper fractions due to the priority at the 

source, that is in the household and at the factory, etc. 

The oil savings can be calculated as: 

Recycling of paper 2,300 tons oil per year. 

Recycling of glass 350 tons oil per year. 

From incinerating of refuse at plants in the region outside the central 

combined heat and power covered district heating areas you may gain further 

oil savings at approx. 20,000 tons oil per year, increasing when composting 

is less than planned. 

In my experience, physical planning, e.g. town planning, road planning, 

industrial planning etc., must be considering the consequences for a better 

energy economy and environment. Denmark has saved much energy since the 

first energy crisis in 1973, but we can still do better when planning in the 

interests of the regions and the entire society. 
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7. CITY OP AMSTERDAM: ENERGY HAIIAGIHEIT POR. THE FITl'URE 

G.J. Zijlstra 

1. Preface 

This presentation gives a short review of energy management in 

Amsterdam in the late seventies and eighties and of the recent resurgence of 

interest in the subject, under the pressure of environmental strains. 

Special attention is given to the position of the municipal electricity and 

gas company. 

2. Instruments for Energy Management 

In a larger Dutch city such as Amsterdam the local government has many 

instruments to influence the present and future energy consumption. The 

instruments are partly derived from the position of the city in physical 

planning and housing, partly derived from its competences as the owner of 

municipal services or companies. In sum the instruments are: 

1. regulation of energy quality for municipal buildings; 

2. direct and indirect regulation of the energy quality of existing and 

new housing; 

3. determining the energy quality of physical planning; 

4. the policy of the municipal energy company; 

5. the policy of the municipal transport company; 

6. the policy of the municipal sanitary department; 

7. the policy of the public works department. 

The history of energy management in Amsterdam suggests that the 

instruments are not used for purposes of energy saving or environmental 

protection unless there is a specific organisational structrue to promote 

these interests and the central government supports the policy with 

incentives such as grants. 

3. Energy Management 1977-1987 

In 1977 an organizational structure was set up to coordinate the 
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efforts to promote energy savings (Figure 1). 

Figure 1. The organizational structure for energy saving in Amsterdam 
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Strategic decision making and coordination was done in a steering group 

of three aldermen and three senior civil servants. Under the steering group 

"working groups" coordinated the policy for specific subject areas as 

municipal buildings, housing and private buildings and industry. Municipal 

departments and municipal companies were charged with special implementation 

tasks. 

The organizational set up had a positive effect on the conservation 

activities, though very soon the steering group did not function effectively 

due to lack of time and the reduced interests with the members of the 

steering group. The working groups were the most effective and especially in 

those areas were implementation could be done by municipal departments or 

companies. In the municipal buildings and the housing sector more than 30 

percent energy savings could be realized. In both cases optimal use was made 

of existing national grants and regulations. 

District heating failed, mainly because the original set up of the 
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district heating planning was of a too large scale. The energy company and 

the public housing department conflicted in their approach of the matter and 

neither the steering group nor the city government were able to solve the 

dispute. The plan was abolished. 

Lack of competences or instruments towards the private sector was the 

obvious cause of very few results in that sector. In short: successes were 

obtained in those sectors in which municipal instruments and national funds 

were combined with effective municipal organization and knowledge. 

After 1985 interest in energy savings decreased, largely because of 

lower energy prices, a reduction of grants and because of a municipal 

reorganisation. A major part of the 1977 organisattonal structure of energy 

saving dissolved slowly, though it was never officially abolished. 

4. Recent Trends 

Although the need for energy savings was less urgent as a result of the 

lower energy prices, knowledge of energy saving methods is abundant and many 

organisations have internalised energy saving policies. The housing 

department pays special attention to the energy quality of new housing and 

the energy company is developing new instruments to promote energy saving. 

In fact, the '~nicipal energy company has become one of the main promoters 

of energy conservation. 

There are two reasons for this more central position. In the first 

place the recognition within the city government that the energy company 

should play a more central role. A special department within the energy 

company, charged with the promotion of energy saving, was established. But 

perhaps even more important is the recent national reorganisation of the 

electricity and gas supply. 

In this reorganisation several objects were obtained 

1. separation of large scale production and distribution; 

2. integration of gas and electricity distribution (already realized 40 

years ago in Amsterdam); 

3. competition in the electricity sector: 

large customers may buy electricity from another distribution 

company or may even import electricity. They also may produce 

their own electricity; 

distribution companies may buy electricity from another production 

company and have to buy electricity from private producers 

(combined heatpower) for reasonable prices; 
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distribution companies may produce electricity with combined heat­

power plants, refuse incineration plants, and renewable energy; 

4. customer orientation of distribution companies, with a special task in 

promoting energy efficiency. 

The position of the municipal energy company is shown in Figure 2. 

Figure 2: Organization of the gas and electricity sector 
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Natural gas is bought from the NV Gasunie, the national gas transport 

company and distributed to the customers. Electricity is bought from the NV 

UNA, the regional electricity producer, and distributed. The growing 

activities in co-generation result in the production of electricity and 

heat. 

The (re)new(ed) activi~ies of the energy company are: 

installation and operation of combined heat/power (CHP). It is 

estimated that 25 percent of the electricity consumed in Amsterdam can 

be supplied by CHP; 

installation and operation of renewable energy projects, such as wind 

turbines (for which there are only limited applications in an urban 

region), solar boilers, solar cells; 

renewed evaluation of district heating by using disposed heat of a 

large coal fired plant which will be installed in the industrial west 

part of the city; 
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energy management as a service to customers. This means not only advice 

to customers, but also active promotion methods. One example of these 

activities is the promotion of energy efficient lamps. For this action 

a 30 percent price reduction during the action time was negotiated with 

the manufacturing companies (Philips/Osram). Every customer is informed 

personally by the energy company about the action and has the 

opportunity to buy to a maximum of four lamps on a pay-off basis. The 

price of the lamps is paid in 10 monthly parts via the energy bill; 

a more inventive role of the energy company in municipal physical 

planning. 

Some of these activities are only in the first stage of development but the 

results are encouraging. 

Energy saving has obtained renewed interest. Not because of higher 

energy prices but b~cause of the urgent situation of the environment. Energy 

saving is becoming an integrated part of environmental policy. This means 

that the energy saving policies have to be coordinated with environmental 

policies. The city of Amsterdam is engaged in setting up such a coordinated 

policy. The city has many potential instruments that may influence the 

environmental conditions. In short: 

1. The energy company as an instrument in: 

combined heat/power; 

district heating; 

renewable energy: wind, solar; 

stimulating energy efficiency. 

2. Physical planning as an instrument in: 

optimising the effective use of sun for the heating of houses; 

evaluating and stimulating the use of district heating, combined 

heat/power and renewable energy resources; 

stimulating an energy efficient transport infrastructure; 

setting standards for the energy qual;ty of new buildings. 

3. Housing authority in cooperation with the l$nd authority: 

regulating the energy efficiency of new buildings and housing; 

regulating the use of materials that are not harmful for the 

environment. 

4. Transport company: 

low emission and energy efficient vehicles; 

optimizing public transport as a public service. 

5. Sanitary department: 
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separated collection of refuse; 

refuse incineration combined with electricity production (a 67 MW 

refuse incineration plant is planned for 1992). 

6. Public works: 

special sewery systems. 

7. Regulating authority in the emissions of pollutants and noise: 

the municipal authorities have a certain degree of freedom to 

demand more restricted standards for emissions. 

The new extension of the city which will be built in the early nineties 

- Amsterdam Nieuw Oost - will probably be the showpiece of environmental 

municipal policy. 
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8. DECEHTRALISATIOR ET MAITRISE DE L'IRERGIE DABS LA REGIOR BOKD-PAS DE 

CALAIS 

Ch. Bataille 

Decentralisation et maitrise de l'energie vont de pair et chacun 

comprendra ici le rapprochement qui s'opere naturellement quand on parle a 

la fois de regionalisation et de la demande d'un consommateur. 

Mon expose sera structure de la maniere suivante: dans un premier 

temps, je vous decrirai brievement, afin que nous nous comprenions mieux, le 

contexte des politiques nationales et regionales en ce domaine; ensuite, je 

vous relaterai, a titre d'exemple, la demarche que j'ai entreprise dans ma 

Region en direction des collectivites locales, depuis !'information jusqu'a 

l'aide aux travaux d'economie d'energie; enfin, j'essaierai d'apporter une 

reponse aux diverses interrogations que posait le programme prealable. 

1. Politiques Energetiques Rationales et Regionales 

Au niveau national, le plan d'independance energetique mis en place en 

1981 s'appuyait sur deux axes majeurs: 

reduction et maitrise des consommations par d' importants efforts et 

travaux d'economies d'energie; 

substitution des energies importees, notamment du petrole par les 

energies nationales, charbon et surtout electricite, d'origine 

nucleaire. 

Les evolutions des divers parametres lies a la determination de la 

facture nationale des importations ont conduit a une diminution sensible de 

cette derniere, qui s'etablit a 82 milliards de Francs en 1987, contre 180 

milliards en 1985. Toutefois, la facture des consommateurs finaux, compte 

tenu des transformations et des differentes taxations, reste elevee. Elle 

s'eleve a 470 milliards de Francs en 1987, soit 11% du Produit Interieur 

Brut. 

La politique energetique fran~aise, tres soutenue de 81 a 86 sur les 

deux axes que je decrivais plus haut, a connu depuis un relachement motive 

par la baisse spectaculaire des prix du petrole, conduisant en 1987 a la 

baisse des credits et des effectifs du seul outil national au service de la 

demande: L 'AGENCE FRANCAISE POUR LA MAITRISE DE L' ENERGIE. Je le deplore 
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vivement pour ma part car cette vision a court terme peut couter tres cher 

en cas de retournement de la situation. Elle conduit d'ailleurs aujourd'hui 

les producteurs d'energie a une promotion de leurs energies respectives, 

toutes, bien entendu, plus economes ou plus pratiques les unes que les 

autres, sans veritable possibilite pour la consommateur de discerner dans 

ces offres laquelle lui apportera le meilleur service au moindre cout. 

Je ne doute pas que l'actuel gouvernement modifie dans un proche avenir 

cette politique et en renforce les moyens. 

Sur le plan regional, dans les regions les plus consommatrices, parmi 

lesquelles le Nord-Pas de Calais qui, avec 15 millions de Tonnes Equivalent 

Petrole, represents 10% de la consommation fran~aise, se sont mises en 

place, a !'initiative des Conseils Regionaux, des agences regionales de 

l'energie qui assurent cette fonction d'assistance et de conseil au 

consommateur, ainsi que des Fonds Regionaux pour la Maitrise de l'Energie 

qui assurent le financement des politiques regionales. 

Dans le Nord-Pas de Calais, le Fonds Regional pour la Maitrise de 

1 'Energie represents environ 24 millions de Francs par an et soutient les 

etudes et travaux d' economie d 'energie et de developpement des energies 

renouvelables dans tous les secteurs de consommations. Plus de 80% de ses 

interventions concernant les collectivites locales, soit pres de 20 millions 

de Francs par an. 

2. Politique Euergetiq11e Regionale en Direction des Co111111Uiles Urbaines et 

Rurales 

\ 
Je pense tout d' abord que vous reviendrez dans vos travaux sur la 

definition de l'entite urbaine ou communal puisque sur les 38.000 communes 

d'Europe, 36.000 sont fran~aisesl 

Notre politique regionale s'exerce differemment selon la taille de la 

commune. 

Pour les communes importantes, de plus de 10.000 habitants, notre 

assistance et nos subventions portent sur: 

* 

* 
* 
* 

la mise en place de reseaux de chaleur, tels que ceux de Dunkerque ou 

Lille, qui assurent le chauffage de quelque 15.000 logements chacun; 

la formation d'homme energie dans les communes; 

l'aide aux etudes de diagnostic thermique; 

l'aide aux travaux d'economie d'energie. 

Pour les communes rurales, notre travail et nos aides sont beaucoup 
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plus elaborees puisque ces dernieres ne disposent pas des moyens techniques 

et financiers pour aborder rationnellement cette preoccupation. 

Voici done l'espose de cette politique en direction des petites 

communes: 

2.1 Quelques grandeurs caracteristiques de la region 

Avant de vous exposer cette demarche, quelques caracteristiques de 

notre region: 

une position strategique au coeur de !'Europe; 

4 millions d'habitants; 

1550 communes; 

7,3% des fran~ais; 

une consommation equivalant a environ 15 millions de tonnes de petrole. 

2.2 Energie et decentralisation 

Quelles sont les responsabilites du Conseil Regional vis-a-vis de cette 

population? Depuis 1981 se met en application la decentralisation. Comme le 

dit fort justement le President de la Republique M. Fran~ois MITTERAND: "La 

France a eu besoin d'un pouvoir centralise pour se faire, elle a besoin d'un 

pouvoir decentralise pour ne pas se defaire". Ainsi ont ete principalement 

devalues aux Regions les competences de planification et d'amenagement du 

territoire, de developpement economique, de formation et d'enseignement. 

Point d'energie dans tout cela et pourtant, de l'energie partoutl 

Comme l'air, comme l'eau, l'energie releve de l'intendance, mais rien 

ne se construit sans elle et on n'y prite reellement attention, comme aux 

dechets' que quand elle pose problema' a la production en cas d t accident 

dans une centrale, ou a la consommation quand le prix du petrole augmente. 

Les economies qu'on peut en attendre sont toutefois importantes; c'est 

la raison pour laquelle, a divers titres, la Conseil Regional a le souci de 

!'utilisation rationnelle de l'energie dans les logements, dans les 

entreprises, dans !'agriculture et, bien entendu, dans les collectivites 

locales. 

2. 3 Expose de la demarche 

De la mime maniere que le diagnostic thermique est considere comme un 

outil de classement des investissements destines a economiser l'energie, en 

les ordonnant par rentabilite decroissante, le Conseil Regional a mis sur 

pied une methode qui peut etre consideree comme un diagnostic, non plus 

thermique, mais energetique, beaucoup plus global, cherchant un effet de 
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levier maximum afin de declencher le reflexe de gestion ou d'investissement 

econome en energie, et comportant 4 phases principales. 

L'information. 

La gestion. 

La formation. 

Le choix des investissements. 

Ces 4 phases sont indissociables. Tout investissement non suivi, non 

compris sera mal utilise. Il faut done un responsable "Energie" chez le 

consommateur. L'investissement est une decision, que l'elu communal ne 

prendra que s'il y est sensibilise, d'ou !'information; la comptabilite de 

l'energie devrait etre un prealable aux investissements; quant a la 

negociation des contrats d'energie-chauffage ou electricite, son temps de 

retour est souvent quasi instantane. 

2.4 Informer 

Considerant que Lille, capitale de notre region, n'etait pas 

l'aboutissement d'un processus de decentralisation, mes services ont 

organise durant deux ans 11 reunions dan des secteurs geographiques 

regroupant 60 a 80 communes. 

Le scenario de ces reunions est construit pour repondre aux 

preoccupations des elus locaux: a pres un mot d' accueil du maire de la 

commune qui heberge la reunion, un Conseiller Regional presente la 

politique regionale concernee et situe les differents partenaires 

administratifs: Agence Fran~aise pour la Maitrise de l'Energie, Ministere de 

l'Equipement, et bien sur les Services du Conseil Regional. 

Tres rapidement ensuite, sont presentee plusieurs exemples concrets de 

realisations soit de travaux soit d'etudes, dont l'objet est d'inciter les 

gestionnaires, que sont de plus en plus les elus locaux, a privilegier les 

investissements et la gestion de maitrise de l'energie dans leur patrimoine. 

En effet, les investissements, notamment, constituent les seuls 

investissements productifs de la commune, par opposition aux autres, que 

relevent du pur service public, effectues a fonds perdu. A titre d'exemple, 

il est conseille a l'elu de ne pas hesiter entre la regulation du chauffage 

dans l'ecole et les travaux dans la piscine. Ce sont les economies 

engendrees par les premiers qui financeront les remboursements d' emprunts 

des seconds. 

Cette information est ensuite relayee par d'autres vecteurs: 

*Une revue trimestrielle, tiree a 10.000 exemplaires, qui relate les 

operations financees par le Fonds Regional pour la Maitrise de l'Energie et 
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relaye au pres des consommateurs regionaux 1' avis des experts nationaux et 

mondiaux sur la conjoncture, les prix et leurs evolutions, etc •••• 

*Un vehicule, l'ENERBOUTIQUE, assez semblable a celui qui aujourd'hui 

vous est presente dans une flaquette a 1 'entree du forum, et qui, sur 

demande des collectivites locales, vient dispenser conseils et brochures sur 

l'energie dans !'habitat particulier. 

De plus, si, suite a une reunion d'information des elus locaux, un 

regroupement de communes en Syndicat Mlxte ou Association souhaite 

promouvoir ce message aupres de sa population, le Conseil Regional, avec le 

concours de l'Agence Fran~aise pour la Maitrise de l'Energie, peut assurer 

le financement a 50% du fonctionnement d'un "Plan Energetique Local" dont le 

role sera !'animation et la permanence de cette prise en compte de l'energie 

dans les budgets de la commune certes, mais aussi des habitants, des 

agriculteurs et des industries locales. Un agent peut alors etre forme par 

le Conseil Regional a !'animation de tels programmes. 

Huit de ces plans energetiques locaux sont actuellement en 

foncionnement. Le contrat alors passe entre les collectivites ainsi reunies 

et le Conseil Regional leur fait beneficier en priorite des services tels 

que l'Enerboutique ou le Bus Energie. 

2.5 Gerer 

Seconde phase du dispositif: l'aide a la gestion. Apres avoir ete 

informes de la particularite de la maitrise de l'energie en terme 

d' investissement, le Conseil Regional apporte, par le biais de son Agence 

Regionale de l'Energie, NORCALENERGIE, une assistance a la gestion 

comprenant trois valets: 

1. Aide a la mise en place d'une comptabilite energetique specifigue: Il 

n'est pas rare en effet que d'une annee sur l'autre une augmentation de 15% 

de la consommation d'energie en unites physiques se traduise par une 

augmentation de 100% sur le plan financier. C'etait le cas entre 1981 et 

1984. Certes la baisse actuelle du prix de certaines energies invalide ce 

raisonnement, mais d'une part, ce n'est que provisoire, (les prix peuvent 

remonter, et il faut pouvoir le mettre en evidence) et d'autre part ce n'est 

que partie!, car les factures sont souvent regies par des contrats qui eux 

ne sont pas, loin s'en faut, lies directement au prix du brut du petrole. 

2. L'analyse des contrats d'energie: Une installation de chauffage est une 

machine thermodynamique complexe dont le fonctionnement dans des conditions 

optimales necessite une gamme etendue de connaissances qui couvrent les 

domaines de la chimie, de la physique, de l'hydraulique et de l'electricite. 
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Bien souvent la fourniture de l'energie est regie par un contrat, de 

chauffage ou d'electricite, passe avec une Societe d'exploitation de 

chauffage ou un producteur d'energie. 

11 comprend generalement en (France) plusieurs parametres: le cout du 

combustible, le cout de la surveillance et de reglage, la provision pour le 

gros entretien et celle de financement pour renouvellement du materiel. La 

valeur de chacun de ces parametres est le fruit d 'un calcul et non d 'une 

evaluation. La clarte de ce calcul caracterisera la transparence du contrat. 

2.6 Former 

11 existe de nombreux prestataires de services, ingenieurs conseils, 

bureaux d'etudes que peuvent assister la commune dans le cadre de la mise en 

place d'une programme d'economie d'energie. Toutefois, sans nier !'interet 

du recours a ces formes d'assistance pour des ~issions tres precises, il est 

desormais prouve que les meilleurs resultats sont obtenus par !'insertion, 

au sein de 1 'equipe municipale, d 'un "energeticien communal". Les 

differentes missions de ce technicien sont la gestion (suivi des factures, 

des consommations), le controle technique (controle des chaufferies, 

controle du respect des temperatures, reglages, adaptation des programmes et 

regulation, travaux) la formation des utilisateurs et des responsables 

d' entretien dans tous les secteurs consotQIDateurs: chauffage des patiments 

eclairage public, pare automobile. 

Pour une ville de plus de 10.000 habitants, ou pour un regroupement de 

communes totalisant ce nombre, l'"energeticien communal" genere plus 

d'economies financieres pour la collectivite que ce qu'il coute en charges, 

et ceci sur plusieurs annees. Ces postea doivent par ailleurs etre 

perennises. En effet, il est prouve que quand ils existent, leur suppression 

entraine un brusque accroissement de ce budget quelques annees apres leur 

creation. 

Le Conseil Regional a cree une formation specifique a cette fonction. 

En effet, si les thermiciens existent, si les employes municipaux existent, 

il n' existe pas de formation qui permet immediatement a un technicien de 

traduire par des actes ses idees d'amelioration. 

Un programme de 900 heures, sur 6 mois, a done ete bati par les 

Services du conseil Regional, comprenant: 

une partie "thermique"; 

une partie "connaissance du fonctionnement administratif d 'une 

commune". 
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Nous avons a ce sujet fait un pari audacieux: apres avoir recrute 14 

demandeurs d 'emploi de niveau "Technicien", nous avons lance la formation 

et, durant les six mois de sa duree, les Services du Conseil Regional ont 

recherche parmi les 80 communes de plus de 10.000 habitants celles qui 

pourraient lea accueillir sur lea seul pari de la rentabilite de leur poste 

par les economies induites. 

12 d'entre eux ont un emploi aujourd'hui, un est ingenieur conseil, le 

dernier a repris des etudes plus poussees. 

La premiere promotion est done une reussite. Nous avons deja plusieurs 

demandes de communes pour une seconde formation et semmes prets a accueillir 

des stagiaires d'autres regions fran~aises, voire d'autres pays. 

2.7 Le cho~ des investissements 

lere Phase Le diagnostic thermique 

Toujours dans la meme logique, apres avoir informe, ou sensibilise, ce 

qui parfois suffit pour declencher un comportement ou un investissement 

economes, apres avoir mis en oeuvre un processus de gestion et de formation, 

le Conseil Regional va aider la commune a identifier dans un premier temps 

les investissements aptes a reduire la consommation d'energie ou a consommer 

une energie plus adaptee et moins onereuse, et dans un second temps a les 

classer par ordre decroissant de rentabilite. 

Le Conseil Regional, avec le concours de l'AMFE, a pour les communes, 

fait !'acquisition d'un "BUS ENERGIE", vehicule equipe d'un plan de travail 

et d'un micro-ordinateur avec imprimante. L'exploitation de ce vehicule est 

assuree par l'Agence Regionale de l'Energie du Conseil Regional. 11 a pour 

mission d'effectuer ces diagnostics, en priorite dans les petites communes. 

Les communes importantes (plus de 3.000 habitants) font en effet !'objet 

d'un demarchage des bureaux d'etude prives et il n'est pas, ni dans !'objet 

ni dans !'intention de l'Agence Regionale de realiser des prestations 

d'etudes sur un marche prive. Seules done les petites communes sont 

visitees. 

A ce jour l'Agence a realise le diagnostic de 800 batiments dans 200 

communes. 

On remarque par ailleurs sur la carte suivante 1' impact des reunions 

d'informations sur les diagnostics realises. 

Le Bus Energie porte egalement lea autres messages de !'assistance aux 

communes et pratique desormais, a l'aide de logiciels adaptes, 

!'optimisation des tarifs d'electricite tout en vehiculant, au sens propre 

du terme, des divers services du Conseil Regional. 
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2eme phase L'aide aux travaux 

Enfin, parce que parfois les communes, et notamment les plus demunies 

d 'entre elles, ne disposent pas toujours de res sources suffisantes pour 

realiser les travaux deconomie d' energie, le Conseil Regional et 1 'Agence 

Fran~aise pour la Maitrise de l'Energie, les aident financierement a hauteur 

de 30 a 40% du montant des travaux; 

40% pour les communes de petite taille et de potentiel fiscal, par 

habitant, faible; 

30% pour les autres dans la limite des credits disponibles. 

88 Millions de francs franc~ais ont ainsi ete, depuis 1983, consacres 

par l'AMFE et la Region, aux etudes et investissements d'utilisation 

rationnelle de l'energie. 

La plus grande satisfaction de cet expose est sans doute le fait de 

constater que ce long processus, qui n'a pu etre revele dans ses resultats 

sur des cartes qu' apres 5 annees de tavail, a conduit a une veritable 

politique regionale ou tous les secteurs geographiques de la region ont pu 

beneficier des aides et services. 

2.8 Les outils du Conseil Regional Nord-Pas-de-Calais 

Pour realiser ce travail, il etait necessaire de disposer a la fois: 

*D'une structure d'assistance technique. Le Conseil Regional a done 

cree l'Agence Regionale de l'Energie en 1980 pour la mise en oeuvre de ce 

type d'actions. Cette Agence, que je preside, anime done les Plans 

Energetiques Locaux, gere le BUS EN~RGIE, aide les gros consommateurs dans 

la negociation de leur contrats, conyoit la revue Energie Nord-Pas-de­

Calais, et par ailleurs gere une bourse regionale de mise en relation de 

producteurs et d'utilisateurs potentiels de dechets. 

*De credits: ainsi a ete cree le Fonds Regional pour la Maitrise de 

l'Energie dote de 24 MF fran~ais/an et le Programme Regional pour la 

Maitrise des Dechets pour les dechets, dote de 3 MF fran~ais/an. 

En conclusion de cette partie de mon expose, je voudrais attirer votre 

attention sur deux points: 

La construction de cette politique, depuis la sensibilisation, peu 

chere, jusqu' a 1' investissement, aboutissement ultime d 'un processus 

qui, comme vous le constatez, a porte ses fruits. 

L'originalite des investissements de maitrise de l'energie, seuls 

investissements productifs accessibles aux communes, generateurs de 

travaux dans l'economie locale. 
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Le secteur de consommation qui constituent les communes ne represente 

toutefois qu 'une etape vers 1 'habitat, qui constitue environ 20% de la 

consommation regionale. 

Le Conseil Regional va done developper des 1989 une demarche similaire 

en direction des citoyens. Ces derniers etant bien nombreux (4 millions, je 

VOUS le rappelle) il etait necessaire de trouver des relais. Les communes 

avec lesquelles nous avons travaille en constituent d'excellents. Nous 

allons done avec elles porter la demarche aupres de leurs concitoyens, avec 

la meme methodologie, disposant d'un atout supplementaire, la valeur 

d'exemple de la commune: 

information; 

gestion, analyse des tarifs; 

diagnostics; 

aide aux investissements dans le cadre d'amelioration de !'habitat. 

3. Conclusion 

Je ne sais si la Commission (C.E.E.) s'interroge sur son meilleur 

niveau de partenariat: Region ou ville. Par contre, je sais que tout est ici 

affaire a la fois de definition et de competence. 

En France, !'echelon regional permet ce partenariat (22 Regions). 

Chacune d'elle est ainsi congue qu'on puisse, a l'instar du Departement a 
sa criation, traiter d'un probleme en une journee en se rendant sur le site, 

dans la ville ou dans 1 'entreprise, remplagant pour la circonstance le 

cheval d'antan par les multiples chevaux de nos vehicules ••• Etre ainsi a 
l'ecoute de la demande est chose possible. 

D'autre part, un certain nombre de fonctions et de moyens peuvent etre 

mutualises et mis a disposition des communes (exemple du Bus Energie). 

Enfin, la Region frangaise a de larges competences en vertu de la loi 

de decentralisation. Sa seule limitation est financiere. Pour ce qui 

concerne la maitrise de l'energie, le niveau de partenariat et les moyens 

financiers sont tout a fait adaptes a !'echelon regional. Le partenariat est 

d'ailleurs multiple. 11 existe en France aujourd'hui avec les Fonds 

Regionaux pour la Maitrise de l'Energie qui comporte pour demi des credits 

de l'Etat. 11 peut l'etre demain avec la C.E.E. ou d'autres pays voisins. 

Je n 'exclus pas dans mon propos le travail au niveau urbain, bien 

entendu; vour l'avergu. 

Dans le secteur rural, nous travaillons avec des ensembles de communes 

regroupees en Plans Energetiques Locaux. 
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En site urbain, nous menons des operations assez intensives telles que 

les Villes-pilotes, avec l'A.F.M.E., ou durant un an, les habitants se 

voient offrir le diagnostic thermique de leur maison apres qu'une 

thermographie aerienne ait ete realisee. Nous travaillons egalement sur les 

schemas directeurs d 'urbanisme afin que la preoccupation energetique soit 

prise en compte, notamment dans les transports et !'habitat. 

Mais je crois, en France en tout cas, que le travail sur une commune 

est surtout important dans la mise en place d'une strategie urbaine, et des 

outils et moyens correspondants financiers et humains. Ensuite, il faut 

aider une autre ville ou commune. C'est ce a quoi nous nous employons de 

fa~on permanente au niveau regional, mettant a la disposition de chaque 

commune: technicite, competence et moyens financiers. 
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9. LE CONCEPT DE PLARIFICATIOR ERERGETIQUE LOCALE A LA LUMIERE DE 

L'EXPERIERCE DES VILLES FRARCAISES 

J.P. Bonaiti 

1. Energie et Decentralisation dans le Contexte Fran~ais 

L'extreme centralisation du systeme energetique fran~ais 

les entreprises nationales: EDF, GDF, CDF; 

un operateur de "maitrise de l'energie": l'AFME. 

De la logique de l'offre aux surcapacites et a la concurrence exacerbee 

corporatisme et evolution du leadership; 

concurrence dans les usages thermiques. 

Mouvement historique de "desaisissement" des collectivites locales 

les droits historiques des regions et communes ne sont plus appliques; 

echec de la tentative de decentralisation institutionelle proposee par 

le gouvernement en 1981. 

Revendication de responsabilite energetique des collectivites locales 

une evolution des idees en faveur de la decentralisation; 

une prise de conscience consecutive aux chocs petroliers; 

conflits avec les entreprises energetiques nationales; 

les points d'appui regionaux pour les initiatives locales; 

une experience acquise de la gestion de l'energie et de la distribution 

de l'energie dans quelques villes pour des raisons historiques. 

2. La Prise en Charge de l'Energie par les Collectivites Locales Depuis 

1973 

Origine des principales sollicitations 

elevations des charges de chauffage (patrimoine municipal, habitat); 

mouvement ecologiste (avant 1981); 

dynamisation conjointe des politiques de gestion locale (urbanisme 

transport, dechets, gestion habitat social, restauration immobiliere, 

emploi, etc ••• ); 

incoherence des strategies des entreprises energetiques (developpement 

des reseaux, implantation ou fermeture de grands equipements 

energetiques); 
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difficulte de controle des entreprises energetiques municipales 

(corporatisme, desaccords avec les concessionnaires prives). 

Les acteurs locaux 

faible interet des associations d 'habitants et des syndicate 

d'entrepreneurs pour l'energie; 

quelques reseaux "actifs" ici ou la (entrepreneurs, chercheurs, elus et 

technicians municipaux etc ••• ). 

Les rapports triangulaires etat/entreprises energetiques/collectivites 

locales 

alliances, conflits, cooperations. 

Nature, niveaux et formes de !'engagement des collectivites locales 

motivations: gestion econome' resolution de conflits' anticipations' 

image politique; 

freins et obstacles: risques techniques ou financiers, concurrence des 

autres preoccupations, opposition des entreprises energetiques et de 

l'Etat aux responsabilites communales; 

les quatre niveaux d'engagement possibles: 

1. gestion du patrimoine municipal; 

2. orientation des services et entreprises paramunicipaux (transports 

en commun, habitat social, etc ••• ) et planification urbaine (P.O.S. 

etc ••• ); 

3. controle et gestion des entreprises energetiques locales ( regies 

gaz-electricite, reseaux de chaleur); 

4. "intervention" hers champs de competition habituels 

- coordination du developpement des reseaux de distribution 

energetique; 

- negociation avec entreprises energetique a propos des grands 

equipements de production ou transport d'energie 

- soutien au developpement des energies locales et a la maitrise 

de l'energie dans le secteur prive. 

3. Les Differents Contenus du Concept de Planification Energetique Locale 

La planification energetique urbaine: insertion de l'energie dans les 

documents d'urbanisme (Reims etc ••• ). 

Les bilans energetiques locaux et etudes de potentials 

• les bilans (Grenoble, 1978); 

• les plans departementaux. 
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Les programmes locaux de maitrise de l'energie: de nombreuses villes 

moyennes (Macon, Roanne, Epernay, Vitre, Lu~on, etc ••• ). 

Les plan communaux: programmes d'intervention dans le patrimoine 

communal et projets des entreprises energetiques locales (Rennes, 

Lille, Valence etc ••• ). 

Les plans locaux: dynamiques de concertation multi-partenaires 

(techniques, administratifs, associatifs, politiques) visant a definir 

des objectifs et strategies de prise en charge de l'energie a tous les 

niveaux: (patrimoines municipal et para-municipal, entreprises 

energetiques locales, reseaux energetiques (Grenoble, 1981-83, La 

Bruguiere, La Roche s/Yon). 

4. Bilan et Enseignements 

L'energie composante des politiques locales et non pas enjeu sectorial. 

Le temps et la gestion de 1' energie: 1' apprentissage de la "culture" 

energetique, les dynamiques conjointes ou sequentielles. 

Les poids des operateurs nationaux et !'assignation d'un role de 

"relais" aux collectivites locales. 

Diversite des capacites de prise en charge de l'energie selon les 

villes et les regions. 

Les facteurs de reussite de la planification locale 

- les competences des "outils" locaux (agences d'urbanisme, services 

des villes, compagnies de chauffage urbain etc.); 

- la coordination des elus municipaux, services techniques et acteurs 

locaux; 

- !'engagement et la continuite du pouvoir politique municipal. 

5. Conclusion: Quelle Strategie pour les Villes Fran~aises? 

L' energie n' est pas un enjeu en tant que tel mais une compos ante 

d'autres enjeux. 

Tres grande variabilite des situations et capacites d'initiative: pas 

de modele transposable. 

Quels allies: regions, AFME, Caisse des Depots, Administrations 

nationales? 

Le concept de planification energetique parait aujourd'hui moins adapte 

que celui de Programme d'actions ou Actions programmees. 
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10. L' ERERGIE ET LA VILLE, L 'APPROCHE PRARCAISE 

0. Bouissou 

1. Introduction 

En France, la politique de Maitrise de l'Energie est, 

traditionnellement, mise en oeuvre a deux niveaux: 

au niveau national: une structure forte, l'AFME, pour s'occuper de 

!'utilisation rationnelle de l'energie, des energies renouvelables: 400 

personnes; budget annuel d'intervention d'environ 420 MF: action de R 

D&D et de diffusion; 

au niveau regional: actions conjointes des regions et des delegations 

regionales de l'AFME. 

La ville est le point de rencontre de tous les problemes: circulation, 

eclairage, gestion d'un patrimoine propre, gestion d'un patrimoine collectif 

(equipements sportifs, sanitaires, habitat social, pollution, etc.). 

Il faut essayer de faire de la ville le point de rencontre des 

solutions. 

Les villes consomment 

exercent des cometences et gerent des services 

produisent et distribuent de l'energie 

conseillent et aident les citoyens 

2. Les Villes, Consommatrices d'Energie 

Enquete sur 54 villes: les municipalites ont depense en moyenne de 73 a 
270 F/hab. (180 F en moyenne) pour: 

chauffer les batiments 

eclairer les batiments 

eclairer les rues 

faire rouler les vehicules 

(44%) 

(28%) 

(20%) 

(8%) 

L'objectif est done de reduire la facture en gerant au mieux l'existant et, 

si necessaire, en le modifiant. 

Des resultats importants peuvent etre obtenus: exemples de Rennes, Besan~on, 

Sartrouville. 
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A. Bien gerer l'existant 

a) Un prealable: Etablir un bilan financier annuel. C'est possible grace 

au plan comptable obligatoire qui facilite les comparaisons. Cela 

permet d'evaluer l'enjeu de la Maitrise de l'Energie et d'eviter les 

erreurs. 

b) lere etape: mise en place d'un responsable Energie pour: 

le suivi des consommations 

le suivi technique 

la formation et !'information des consommateurs. 

Ce responsable doit etre forme --> Centre national de la fonction publique 

territoriale. 

Jusqu'a 50.000 habitants, un responsable Energie peut suffire. 

c) 2eme etape: mise en place d'outils de gestion: 

tableaux de bord 

releves hebdomadaires. 

--> necessite frequente d'un soutien technique exterieur 

d) 3eme etape: rechercher les meilleurs tarifs: 

informatique --> logiciels specifiques 

tarifs a renegocier apres le diagnostic energetique. 

B. Ameliorer l'existant 

a) un prealable: le diagnostic 

C 'est 1 'analyse systematique de toutes les 

avec description de la situation, analyse, 

travaux. 

sources d 'economie d' energie 

proposition d 'actions et de 

On peut faire un pre-diagnostic en comparant les ratios habituellement 

constates dans d'autres villes. 

b) Optimisation du choix des travaux: Ce choix peut etre fait par: 

ordre de rentabilite decroissante; 

ordre de couts croissants. 

On peut aussi etablir une methodologie par type d'equipement. Par exemple: 

Ecoles et bureaux: usage intermittent, d'ou !'interet de la 

programmation, de la regulation et d'un changement de tarification. En 

revanche, !'isolation et les transformations d'installation sont moins 

prioritaires. Chaque equipement a ainsi des caracteristiques et done 

des solutions qui lui sont propres: equipement sportif, piscine, 

logement, etablissement de sante, eclairage public, vehicule, etc ••• 
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c) Le financement 

Le financement peut etre assure: 

sur le budget de fonctionnement pour les travaux a temps de retour 

inferieurs a un an (modification tarifaire' amelioration 

d'exploitation, programmation et regulation simples); 

sur le budget d' intervention pour les autres: regulation et 

programmation complexes, isolation, recuperation de chaleur, changement 

de materiel. 

Le financement peut etre assure par: 

financement. 

subventions, emprunts, auto-

Deux types de financement specifiques: le credit-bail (SOFERGIES), le 

financement par tiers. Ces deux modes de financement sont bien adaptes aux 

travaux d'economie d'energie qui se caracterisent par le fait qu'il faut 

depenser plus aujourd'hui pour depenser moins demain. 

d. Construire des bitiment de gualite 

en tenant compte du climat et de la localisation; 

en respectant les reglementations thermiques; 

en etudiant le choix de l'energie. 

3. Les Villes Exercent des Competences et Gerent des Services 

A. La circulation 

En France 45% du carburant sont consommes pour des deplacements 

urbains. --> regulation du trafic, promotion des transports en commun 

(metro, bus, transports a la demande), un urbanisme adapte au deplacement 

des pietons et des deux-roues. 

Transports en commun: Pour les 100 plus grandes villes fran~aises­

hors Paris - le nombre de voyages/hab/an est passe de 58 en 1973 a 93 

en 1985--> progres. Certaines municipalites atteignent le chiffre de 

200 voyages/hab/an. 

B. L'urbanisme 

Comment construire une ville econome? 

--> exemple des villes nouvelles 

Maitrise de l'energie, protection de l'environnement et qualite de la 

vie vont en general de pair. 
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4. Les Villes comme Productrices et Distributrices d'Energie 

En France, il s'agit surtout d'energies "locales", puisque les regies 

de gaz et d'electricite representant < 3%: 

A. Reseaux de chaleur 

En France, 322 reseaux de chaleur > 3,5 MW --> 2,7 Mtep, soit 7% de 

1' energie consacree au chauffage. Ils permettent d 'utiliser des sources 

d'energie tres diverses (charbon, ordures, geothermie, bois, ••• ). 

Contraintes economiques: investissements lourds et baisse du prix du fioul. 

Contraintes techniques: zones denses des agglomerations. 

Il faut assurer la coordination des differents acteurs economiques 

locaux: --> loi sur la chaleur (juillet 1980). 

B. EliDdnation des dechets 

Trois procedes: 

incineration: 65 municipalites traitent les dechets du quart de la 

population fran~aise; 

methanisation (procede Valorga a Amiens); 

fabrication de combustibles solides. 

La aussi, inter~t de la co~paraison des procedes: role de l'Institut 

International de Gestion et de Genie de l'Environnement. 

C. Epuration des eaux usees 

les possiblites du biogaz. 

D. Lea ressources Ddnihydrauliques 

Un guide d'etudes et un catalogue d'entreprises specialisees ont ete 

specialement prepares par l'AFME pour repondre aux besoins d'information des 

collectivites locales. 

E. L'energie solaire 

l'eau chaude solaire: surtout pour les piscines mais aussi pour 

hopitaux, camping, etc. 

l'electricite photovolta1que: signalisation, eclairage, 

telecommunication, etc. 
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5. Les Villes Conseillent et Aident les Citoyens 

A. Information des habitants 

Brochures, renseignements telephoniques, articles de pre sse, 

permanents d'information. 

B. Renovation thermique des logements 

Experience des "villes pilotes" dans une quarantaine de municipalites. 

6. Conclusion 

relais 

La planification energetique et la Maitrise de 1' Energie dans une ville 

permettent: 

des economies directes sur le budget de la cite; 

des economies indirectes sur les coats d'entretien et de renouvellement 

des materiels et des batiments; 

une amelioration de la productivite des services: grace a une 

amelioration de la circulation, notamment; 

une solution a des problemes cruciaux: pollution atmospherique, 

elimination des dechets' deplacements urbains et done a une 

amelioration de la qualite de la vie; 

une stimulation de l'activite economique locale. 

Pour un responsable municipal, c'est une occasion unique de jouer sur autant 

de tableaux. 

Les conditions de la reussite sont: 

la convergence d'une volonte politique au niveau local et de la mise au 

point d'une capacite technique; 

un developpement des comparaisons nationales et internationales pour 

mieux informer les responsables sur les experiences reussies afin de 

les motiver et de les stimuler. 

Dans cette perspective, la CEE peut jouer un role important. 
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11. PLAR ENERGETIQUE A LA VILLE DE RERBES 

F. Berthet 

1. Maitrise de l'energie par les Collectivites Locales 

La plus grande partie de 1' energie conso~e dans nos pays 

industrialises est consommee dans la ville: 65% de l'energie utilisee pour 

l'industrie, 75% de l'energie utilisee pour les secteurs residentiels et 

tertiaires et 50% de 1 'energie totale consacree aux transports 1 'est dans 

les agglomerations, 

C' est ainsi que plus de 70% de 1 'energie totale de la France est 

consommee dans la Ville. 

Les villes interviennent dans la maitrise de l'energie du territoire 

communal a divers titres: 

utilisateur, la Ville consomme de l'energie comme gestionnaire du 

patrimoine communal (batiments, voirie, jardins, reseaux ••• ) et de 

services rendus a la population (transports, ordures menageres, eau, 

assainissement ••. ); 

fourniture d'energie par l'intermediaire le plus souvent de resaux de 

chaleur (307 reseaux representant 15 800 MW installes et concernant 3 

millions d'habitants) ou plus rarement pour l'electricite et le gaz; 

amenageur, par le choix qu' elle opere, ella joue un r8le sur les 

consommations pour les deplacements et le secteur domestique; 

enfin la Ville peut jouer un r8le de sensibilisation et d'incitateur de 

comportements, en montrant l'exemple d'une bonne gestion de l'energie 

pour ses propres besoins, en realisant des realisations exemplaires, en 

sensibilisant la population et en rapprochant les organismes 

interesses par l'energie pour des actions concertees. 

2. Elaboration d'un plan "L'Energie dans la Ville" 

Ces diverses interventions ont conduit la Ville de Rennes a une 

reflexion sur 1' action et le r8le des responsables municipaux a travers 

leurs diverses competences; decideurs, concepteurs et gestionnaires a la vie 

de la cite. 
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C'est ainsi que MOnsieur le Maire de la Ville de Rennes, alors Mlnistre 

delegue aupres du Ministre de l'Energie, charge de l'Energie, a confie en 

1981 a Monsieur le Directeur General des Services Techniques de la Ville de 

Rennes la mission d 'organiser et piloter des groupes de travail Energie 

couvrant des differents domaines municipaux comprenant des ingenieurs 

municipaux et des representants d'organismes publics, parapublics et prives. 

Onze groups ont ainsi ete constitues et ont travaille pendant 8 mois: 

urbanisme et amenagement; 

assainissement et eau; 

chauffage urbain - ordures menageres; 

abattoirs et entrepots frigorifiques; 

serres; 

pares et ateliers; 

transports; 

architecture et batiment; 

energie dans le district (communes peripheriques); 

sensibilisation des eccles; 

habitat neuf et ancien - permis de construire. 

La Ville de Rennes, pour sa part, etait deja sensibilisee a la Maitrise 

de l'Energie, depuis plusieurs annees elle avait entrepris des actions dans 

ce sens (Isolation des batiments, regulation, programmation et renovation de 

chaufferies, remplacement des lampes fluorescentes par des lampes a Vapeur 

de Sodium Haute Pression, utilisation du gaz methane a la station 

d'epuration des eaux usees, recuperation de chaleur a l'usine d'incineration 

des ordures menageres, utilisation de l'energie solaire). 

Depuis plusieurs annees, les services techniques de la Ville de Rennes 

etablissaient deja un rapport d'exercise sur l'energie dont les propositions 

ont pu etre reprises lors de la mise en place des groupes de travail Energie 

le 21 September 1981. 

Chaque groupe a eu pour tache d 'analyser la situation de la Ville de 

Rennes sur le plan energetique, ainsi que les problemes techniques, 

financiers et juridiques poses, puis de definir les objectifs, de delimiter 

le champ d'etudes afin de presenter a la municipalite un plan pluriannuel 

d'actions. 

Le projet final ainsi mis au point en Juin 1982 a permis de negocier 

des contrats avec l'Etat. 

Outre !'elaboration du projet de contrat, le fonctionnement de ces 

groupes de travail a ete !'occasion d'echanges tres positifs avec l'ensembre 

des partenaires associes et dans !'ensemble !'experience a permis de creer 
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des liens nouveaux ou de renforcer des relations entre technicians 

d'organismes differents. 

3. Conclusions 

La mise en oeuvre du plan pluriannuel depuis 1982 permet de tirer des 

conclusions. 

Tout d'abord, la mise au point d'un projet global de plan energetique 

communal est une tache complexe comme tous les exercises de programmation et 

en particulier dans le domaine de 1 'energie oil les responsabili tes su 

superposent entre la commune, les services publics nationaux et les societes 

nationalisees. 

La complexite d'approche provient egalement du fait que les problemes 

d'energie se rencontrent dans toutes les activites municipales et 

!'elaboration d'un plan pluriannuel energetique doit etre conduite avec le 

souci de prendre en compte les elements de planification connus ou envisages 

dans les autres secteurs. 

Pour le moins, le plan energetique ne doit pas contrarier les 

politiques municipales arretees par ailleurs en matiere d 'urbanisme, de 

transports, d'equipements, d'infrastructures. 

En tant qu'utilisateur, la Ville maitrise bien les actions en matiere 

energetique, negocie efficacement les contrats d'aides avec l'Etat, poursuit 

annuellement la realisation de travaux d'economies d'energie. 

L'etablissement de bilans annuals et de tableaux de bord permettent de 

mesurer et suivre les resultats obtenus. 

Pour la fourniture d'energie, la situation est bien plus complexe. Si 

pour le chauffage urbain, la Ville peut maitriser la production et la 

deistribution, soit par une regie municipale, soit par l'intermediaire d'une 

societe exploitante, il n'en va plus de meme pour l'electricite et le gaz. 

En effet, la planification de la distribution de ces deux energies 

echappe en grande partie a la Ville du fait de 1 'existence de societes 

nationalisees qui appliquent en premier lieu les politiques de l'Etat. 

Le r8le du pouvoir concedant des villes, pourtant affirme par la loi de 

nationalisation de 1946 

recentes lois sur la 

sur le gaz et 1' electricite et soutenu par les 

decentralisation au profit des communes, est 

pratiquement ignore. C'est ainsi qu'aucune convention de concession pour la 

distribution de l'electricite n'a ete signee en France. 

Cette situation se repercute sur le r8le d'amenageur de la Ville ou la 

prise en compte du choix de desserte en energie resulte de negociations 



112 

laborieuses notamment sur !'aspect economique. En effet, !'impact des couts 

d'energie pour les habitants et des couts de fonctionnement ulterieurs pour 

la commune sont mal pris en compte et difficilement maitrises. 

L'absence de bilans et de tableaux de bord au niveau du territoire 

communal souligne deja la difficile maitrise de la Ville au niveau de la 

fourniture d'energie. 

En ce qui concerne le role de sensibilisation et d'incitation de 

comportements de la Ville, celui-ci ne releve pas d'une competence propre en 

matiere energetique, mais s'inscrit comme un prolongement ou !'integration a 

d'autres actions de type economique ou de logements par example. 

La planification de ces actions depend done d 'une bonne coordination 

avec les differents partenaires publics, parapublics ou prives. 

Du fait de sa qualite de gestionnaire de la cite, la Ville a cependant 

un role important de soutien, coordonateur et de federateur d'initiatives. 

C'est ainsi qu'un salon sur les economies d'energies dans !'habitat est 

organise et que des programmes de diagnostics thermiques aupres des 

particuliers sont elabores avec les partenaires locaux (Agence Franc;aise 

pour la Mai trise de 1' Energie, Agence Na tionale pour 1 'Amelioration de 

!'Habitat, Direction Departementale de l'Equipement, Association pour la 

Protection, !'Amelioration, la Conservation, la Transformation de !'Habitat 

et la Restauration Immobiliere). 

Depuis 1985, les couts de l'energie ont baisse de maniere importante: 

48% pour le fuel, 35% pour le gaz, 30% pour le chauffage urbain. Ces baisses 

ont un impact important sur les budgets energie, laissant le champ libre a 

un relachement des comportements et un desinteret croissant pour la maitrise 

de l'energie. 

La question est posee' faut-il t>OUrsuivre 1 'elaboration ou la mise a 

jour de plans energetiques communaux? 

A cela, il apparait pour la Ville de Rennes que le cotlt total des 

depenses d 'energie reste malgre tout eleve, 29 000 000 F en 1987, sans 

economies d'energie ce cout serait superieur de pres de 15 000 000 F, cette 

masse financiere est done disponible pour d'autres depenses. 

Des materiels nouveaux plus economes apparaissent sur le marche, il 

faut done continuer a les tester et etendre leur emploi le cas echeant, dont 

!'impact depasse les simples economies d'energie. 

Par example, l'emploi de diodes electroluminescentes pour la 

signalisation permet non seulement des economies d'energie mais egalement de 

maintenance. 
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Dans cette conjoncture energetique facile, le role d 'exemple de la 

Collectivite est d'autant plus important. 

Enfin, l'energie coftte cher a la France, deux fois plus que la sante, 

quatre fois plus que l'enseignement, cinq fois plus que la defense, done 

etablir un plan de maitrise energetique communal cela vaut la peine. 

Cette reponse etant donnee, il convient de s'interroger sur les 

elements a prendre en compte dans le futur, notamment face au marche unique 

european de l'energie. 

Une etude prospective "L'energie et la Ville au seuil de XXI siecle" 

realisee pour !'Association des Ingenieurs des Villes de France, Groupe de 

Travail Energie fournit les elements de prospective suivants: 

Au niveau des jprogrammes traditionnels de gestion rationnelle de 

l'energie visant les secteurs actuels d'intervention de la Ville, 

notamment son propre patrimoine, la programmation restera de la 

competence de la Ville et sera poursuivie. Des arguments moteurs 

devront certainement etre adaptes a la conjoncture. 

Au niveau moins traditionnel pour la Ville en France, de valorisation 

des ressources energetiques locales et des productions locales 

d'energie, d'une maitrise accrue de la distribution, permettant par 

exemple la production et la vente combip.ee l'electricite et chaleur, 

ainsi qu'au niveau d'une maitrise accrue d'arbitrage entre des choix 

d'energie, et de conseil aupres des consommateurs locaux, la 

programmation peut evoluer: 

• vers une plus grande competence comme operateur energetique notamment 

si !'Europe energetique progresse vite et fortement et si EDF se trouve 

face a un marche energetique european tres ouvert; 

• vers la perpetuation de la quasi absence de la Ville comme operateur 

energetique si 1 'Europe energetique progresse peu et lentement et si 

EDF, se trouvant alors face a peu de deboucles a !'exportation, 

continue a jouer un role "etouffoir" vis-a-vis des energies 

concurrentes. 

La developpement d'u~e planification energetique urbaine dependra done 

de la realisation de l'une ou l'autre de ces hypotheses. 
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12. CONCEPTS OP' LOCAL ENERGY PROVISION IN THE :FEDERAL REPUBLIC OP' GERMANY 

W. Gottschalk 

1. Nature of the Concept of Local Energy Supply 

As a start, I will give a definition of the concept of local energy 

supply (OVK). In Germany public utilities understand that as follows: 

systematic planning and realisation of integrated line-bound supply of 

energy (gas, electricity, district heat); 

within a certain local unit (region, commune, district); 

targeted to the local situation and local goals of development; 

by taking into account the aims of the government regarding energy 

policy and environment (federation and region); 

the need to use energy efficiently and economically; 

by taking into account the customer concerned (inhabitants, trade and 

industry). 

The targets of local energy provisions are firstly to reduce the 

heating of single unit$ on a carbon and fuel oil basis which in most cases 

is a burden to the environment, and secondly to cover as much as possible of 

the needed energy supply by line-bound energy such as gas, electricity and 

district heating. 

A concept of local energy provision should contain the needed 

strategies, which have to be extrapolated and transformed into practical 

operations. 

Emphasis is laid on the connection between the concept of local energy 

provision and local planning of economic development. This means integrated 

and systematic planning of all conditions of living necessary for the 

inhabitants' welfare: that is structure of settlement, development, 

infrasturcture, structure of economics, structure of provision, of social 

formations, etc. 

Therefore, we define the concept of local energy provision as long-term 

planning by experts within the scope of the local planning of the economic 

development. 

The political responsibility for this is charged to the elected 

representatives of the ordinary inhabitants (municipal council). 
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The professional responsibility for local concepts of energy supply is 

bound to the public utilities' boards (municipal provision). 

A concept of local energy supply mostly consists of 

a frame concept and 

several area concepts derived from the frame. 

The frame concept is prepared for the total region under consideration 

of the inquiry (for instance municipal district). The statistical figures 

for the needed status are only classified roughly. 

Area concepts only refer to the chosen part of a district (quarters, 

settlements, industrial areas), or objects (hospitals, university districts, 

administration areas). The basis of the figures has to be more detailed. The 

treatment of area-concepts is mainly handled in the frame of the time-table 

for the realisation of the concept for energy supply. 

Concepts for local energy supply have to take into account energy and 

environmental political aspects, as well a$ those of economy and local 

politics. In addition, they have to meet all the requirements of industrial 

management: the proposed solutions have to be examined in respect of 

efficiency. 

Local concepts of energy supply have to take into account the economic 

system of the Federal Republic of Germany. It is a social market economy 

which entails a competitive profit system. Because of the free enterprise 

system, energy supply concepts are handled by using marketing instruments 

and in competition with other energy suppliers. 

In each case a concept of energy supply is neither the instrument of a 

planned economy for introducing certain kinds of energy by force (for 

example district heating), nor an instrument to induce political motivated 

changes in the structure of the energy supply industry of the Federal 

Republic of Germany. 

2. Reasons for the Development of Concepts of Provision and their Actual 

Status 

In the Federal Republic new concepts for energy supply according to the 

definition indicated were started during the sixties. The development was 

statutory and supported by the government during the seventies as a result 

of the fuel-oil price crisis and the growing concern about protection of the 

environment. 

Many governmental programmes supplied local areas with the necessary 

means from the public budget in order to introduce useful investigations 
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(for example, how to save heating energy, extension of carbon heating 

factories and district-heating). 

In 1980 the Federal Republic decided on a research program entitled 

"Local and Regional Energy Supply Concepts". The target was to support local 

governments and enterprises in energy supply. So-called parameter surveys, 

plan surveys and model surveys were carried out by scientists, research 

institutes and energy supply enterprises. 

The government's request to initiate energy supply concepts was taken 

very seriously by local governments and local enterprises. In 1986 the 

PROGNOS AG institute (Basel, Switzerland) noted that there are as many as 

190 local and regional energy supply concepts in the Federal Republic. 

All towns of more than 200,000 inhabitants have already developed and 

energy supply concept, except for one town. In smaller towns the situation 

is less favourable. 

Three kinds of supply concepts can be differentiated: 

planning-oriented concepts; 

enterprise-oriented concepts; 

coordination-oriented concepts. 

The emphasis of the concept is to be found in the area of the enterprise and 

coordination orientated ones. 

Of the total amount of the known concepts 

24% is in the stage of preparation; 

7% in the stage of analysis; 

16% in the stage of finding the concept; 

13% in the stage of decision; 

40% in the stage of realisation. 

The initiative for setting up a concept came 

in 54% of all cases from an enterprise for energy supply; 

in 36% of all cases from the local administration; 

in 10% of all cases from the government (Federation). 

An interesting point is to see which kinds of energy are preferred 

within the existing supply concepts: 

26% district-heating (pipelines); 

54% natural gas; 

10% electric power; 

3% carbon; 

7% regenerative energy. 
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3. The Sequence of Operations in Setting up Supply Concepts 

Usually the sequence of operations in setting up local supply concepts 

is divided in the following stages: 

phase of preparing plans; 

phase of analysis; 

working out the concept including an efficiency calculation of 

profitability; 

phase of realisation. 

Within the phase of preparation plans the organisation and method to 

construct the concept is determined, that is 

setting up a project organisation; 

determining all persons involved; 

timing; 

coordination of the sequence of operations; 

size of operation; 

character of operation (planning orientation, enterprise orientation, 

customer orientation). 

Within the phase of analysis the information which is necessary for the 

heating atlas is collected and put together (structure of settlement, 

building, structure of energy demand, structure of energy supply, situation 

of the environment). 

This phase requires a lot of time and money. It is often very difficult 

to provide the necessary figures. The use of computers is essential. 

Within the phase working out the concept an opinion on the results of 

the analysis is formed. From these concrete local targets are set which 

become a basis for developing alternative solutions for the presented energy 

supply scenarios. 

The scenarios are compared, an efficiency calculation is made and 

further valuation criteria are checked as well, for example 

efficiency and reasonableness for provision; 

degree of nergy saving; 

substitution of fuel oil; 

security of supply; 

tolerance for the environment; 

tolerance for social patterns and acceptance by the customer; 

accordance with region-specific aims of the community. 

After all these steps a decision will be made of one of the proposed 

alternatives. Within the following phase of realization the decision will be 
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accepted or not by the committee of the municipal provision enterprise and 

within the political town council. 

Within the phase of realization it has to be made sure that the concept 

can be realized. Contracts have to be ratified, governmental authorisations 

have to be received. Financial resources have to be found, customers have to 

be advised and motivated, etc. Technical and economical questions have to be 

solved. The planning of the line-bound energy has to be designed in detail. 

Advice for customers and marketing is essential. Models for reducing 

the energy supply in public buildings have to be worked out. Parallel with 

these steps a well-targetet public information campaign has to be started. 

Finally, the extrapolation of the energy supply concepts has to be planned. 

All these operations have to be organized by the connnunity enterprise 

(sequence of operations, establishing of manpower, etc.). 

Within the limited space available, it was not possible to give more 

details on the points which are being discussed in politics and in 

economics, for example, the political contents of supply concepts; problems 

with the realisation of concepts, and the already visible development in 

this subject. 
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13. URBAR ENERGY PLARRIRG IR HAMBURG 

N. Stein 

In this contribution, I would like to present two projects under 

consideration in ZEWU. ZEWU is the abbreviation of Zentrum fiir Energie-, 

Wasser- und Umwelttechnik. This might be translated as Center of Energy, 

Water and Environmental Technology. 

ZEWU is one department of the Chamber of Craft of the city of Hamburg 

(figure 1). This chamber is quite different from the Chamber of Commerce, 

where all trading and industrial companies are organised. The members of our 

chamber are mostly small enterprises of craftsmen. In Hamburg there are 

about 13,000 of such enterprises with more than 100.000 employees. 

Considering its membership, the Chamber of Craft is highly interested 

in the decentralisation of energy supply. 

Now I will discuss the two projects. The first project is aimed to 

promote heat energy conservation. This has to be done by technical and 

organisational efforts. In this country the lodging-law is one of the major 

obstacles for loweripg energy consumption in our cities. In a flat block 

the proprietor has to provide the heating equipment as part of the house. As 

it will be in his interest to keep his own costs low, he will invest as 

little money as possible in the heating installation. However, he can 

distribute all heating costs to the lodgers. The lodger himself may 

influence his own costs by his heating behaviour, but he does not have any 

influence on the installation of the heating equipment. 

In our project we will try to combine these two interest: the economic 

interest and the interest of energy conservation. 

If the heating equipment in lodging houses has to be replaced, the 

craftsmen will no longer offer the proprietor a new equipment at a maximum 

low-cost basis, but a complete service package. The product "room heat" can 

be produced by means of exact planning and engineering, which is 

individually tuned upon the special needs of the user, by providing optimal 

heating and controlling technology (figure 2), by executing the installation 

in a high quality, and last but not least by an on-line surveying. The 

product has to be offered to the proprietor and he pays for it. 

This implies a considerably financial advantage for the prorpietor. He 
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Zentrum fO.r Energie-, Wasser- und Umwelttechnik 
der Handwerkskammer Hamburg 
Figure 2 
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only has to invest some money into building connected parts, for example a 

new fire resistant door or the upgrading of the chimney. 

The prices of the new service "room heat" should be the same as the 

lodger paid in the past. {We learned from experience that they can even be 

a little lower than in the actual distribution method). 

The "Third of the party", the craft contractor, who had to install the 

heating equipment at his own costs, will be refunded for the difference 

between the former and the actual energy consumption. For him it will be 

very motivating 

1. to apply an optimal, most energy conserving heating station; 

2. to run it with the highest possible efficiency. 

With this proposed method the economic interests will lead directly to 

ecological improvements. 

In spite of our badly shaped labour market an additionally positive 

effect will be reached. I will give you some figures. 

Only in the city of Hamburg there are about 30,000 flat blocks, which are 

equiped with old, inefficient heating installations. With an investment of 

20,000 to 30,000 German Marks for each building, 600 to 900 million German 

Marks can be activated in the next few years. 

One part of this project, the planning and engineering, has already 

been promoted by our Federal Ministry of Research and Development, in 

cooperation with a Hamburgian Cfaft company and a Technical Institute of the 

Federal Craft Organisation. The other part, the surveying, and perhaps the 

accounting services should now be developed as well. 

With the actual gas and oil prices, the proposed method of heat supply 

may not be economical in all cases, but as our experience with eight 

installations shows, it is always near the break-even point. Now we should 

start with a serious project to evaluate this model in order to be ready in 

a few years when energy prices will be increasing. 

Another project might be of special interest for big cities in Southern 

Europe, for example Athens or Madrid. 

The idea was that big electric utilities should no longer generate 

electric power for house heating. Especially night-storage-heating should be 

omitted. 

If there is an over-capacity of power which cannot be reduced rapidly 

in the next few years, we thought it would be better, from an ecological 

point of view, to use the surplus electric energy for urban traffic. 

Every day there are about 200,000 people shuttling from the 

surroundings of Hamburg into the city and back. In addition, there are about 
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half a million people doing the same from the Bamburgian suburbs. Their 

vehicles could be powered by electricity, charging the batteries during the 

night and replenishing them while the people are at work. 

The overall efficiency of a combustion engine powered car might be 

maximal 10 percent in urban traffic; modern electric powered ones may reach 

the 3 to 6 fold value considering the possibility of battery replenishment 

by recuperation of the breaking energy. 

Another idea that has come up: The charging or at least the 

replenishment of the car batteries could be performed in daytime by photo 

voltaic generation. The solar panels might be placed on the roof of parking 

houses or at parking areas. This could especially be interesting for cities 

in southern countries. 

I have to acknowledge that we are just doing the first steps into this 

project. But for example the Volkswagen- and the AEG-Photo voltaic systems 

Company at Wedel near Hamburg, has already shown its interest. 
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14. GENERAL EXPERIENCES WITH INTEGRATED URBAN EHERGY PLAHHIHG 

N. Bensch 

1. Data on Mannheim 

First of all, I will provide some important facts characterising the 

situation of our city. 

Mannheim is situated on the so-called Rhine band, a central European 

regional planning axis ranging from Rotterdam via Frankfurt and Basle to 

Italy. With a number of approx. 300,000 inhabitants Mannheim is both the 

economic and cultrual centre of the Rhine-Neckar-area which has a 

policentral structure, formed by the cities of Heidelberg, Ludwigshafen, 

Spires, Schwetzingen and Worms. In this conurbation live 1.75 million 

people. Given these facts, this area is the sixth largest economic area in 

the Federal Republic. 

The surface of the city area is approx. 145 km2 and 47% of it is built 

area. In 1987 there were approx. 140,000 residential units in Mannheim which 

were occupied, on the statistical average, by only 2.16 persons. 

Let me outline the following features of the economic structure of our 

city. Of the approx. 171,000 employees subject to obligatory insurance 41% 

has been employed in the processing industry, 6% in the building industry, 

19% in trade and commerce, and 32% in other services. So the most important 

industry in Mannheim is the processing industry. The low structural share 

within the services sector has primarily contributed to the fact that in 

Mannheim an unfavourable employment development has occurred. In 1987 the 

unemployment ratio was approx. 9%. Mannheim's industrial structure is mainly 

marked by the capital goods sector. Solely this sector is binding even 70% 

of the persons employed in industry, with a considerable distance in terms 

of significance vis-a-vis next industries, like the plastics and producer 

goods industry. In this sector the share of employees is approx. 18%. The 

consumption goods and food processing industry only play a minor part. 

Symptomatical for the Mannheim situation is also the fact that 75% of all 

persons employed in industry is working in companies with more than 500 

employees. 

A main element of energy supply in Mannheim is the Mannheim Huge Power 

Station with a capacity of 1,860 MW. Furthermore, Mannheim is connected to 
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the mineral oil pipeline of Marseille and to the European natural gas 

network. The energy conversion processes determine the emission situation in 

our city. 

Three quarters of the emissions are released by the industrial sector, 

of which approx. 74% of all inorganic gases, such as sulphur dioxide, carbon 

monoxide and nitrogen monoxides are yielded by high sources. The bulk of 

local emissions is thus transported beyond the boundaries of the city and 

therefore do not directly act upon Mannheim. Nevertheless, the air nuisance 

is not inconsiderable. Mainly the N02 immissions, released by motor 

vehicles, constitute a local problem. But also due to the local specific 

climatic conditions, frequent atmospheric inversions, a concentration of air 

pollutants takes place which again and again produce a haze dome over the 

city. 

2. Integrated Planning 

First step 

In the mid ~eventies the city of Mannheim has established the 

integrated planning by the creation of a working team for environmental 

protection. This working team includes, beside the Office of Urbiculture 

where I am working - my centre of gravity thus not being energy planning but 

town planning - the urban energy supply company of the City of Mannheim, the 

Public Cleansing Office, the Lower Authority of Nature Conservation and the 

Lower Water Protection Authority, etc. This body usually meets once a month 

in order to coordinate the impendent technical planning and technical 

problems. Within this scope the urban energy supply company of the City of 

Mannheim has developed on its own account the conception for energy supply. 

It is based on the following principles: 

For reasons of energy saving and environmental protection the guided 

energy supply has to be systematically developed. 

By means of comprehensive investigations (heat density; structure of 

heat density; existing line system, etc.) all parts of the Mannheim 

urban area were examined to the effects whether natural gas, district 

heating or current (also for heating purposes) would be the appropriate 

long-term source of energy. Based on this investigation, areas with 

provision of either natural gas or district heating or current have 

been determined. 

A long-term objective is the double supply, either by current and 

natural gas or current and district heating. 
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New construction areas are, as a general principle, developed only with 

current and natural gas or current and district heating. 

In order to realise the conception as smoothly as possible, consumers 

are given intense counsel, and financial assistance is made available 

for adjusting the buildings to the optimum offer of energy. 

The determination of the areas with provision of either natural gas or 

district heating follows solely from technical and economic criteria. 

Through the integrated planning aspired to by means of the working team 

for environmental protection, an early coordination of the development 

planning authority of the City, the individual planning of the building 

enterprises and the reflections of the urban energy supply company 

could be achieved. On the part of the development planning authority, 

for example, the legal instrument of the burning prohibition has been 

instituted, interdicting burning of solid and liquid burnables for 

heating purposes in new construction areas. By this way the use of 

anti-pollution energy (district heating, natural gas) shall be enhanced 

in order to discharge the air in Mannheim from pollutants. 

Moreover, the City of Mannheim has developed a demonstration project in 

order to favourably influence the individual plannings of private builders 

within the meaning of the concept. So, for instance, in all public buildings 

all possibilities of energy saving are consequently pointed out and 

converted by concrete measures by means of consumption coverage and 

corresponding evaluation. The thus achieved energy saving has been 

exemplary, and the experiences of this project are being relayed by seminars 

and instruction courses for influencing the consumers' behaviour. Our 

principal aim is to achieve insulation against loss of heat within the 

buildings and to accelerate the installation of automatic control systems. 

The energy supply company also offers advice on energy saving possibilities, 

even after the connection to the natural gas or district heating network in 

order to be able to connect more customers to the same network as a result 

of the reduction of the individual consumption of the consumers. 

Success of the Energy Supply Concept: 

Within the selected areas with provision of district heating approx. 

85% of the buildings are connected to the distribution network. About 95% of 

all buildings with a connected wattage of more than 250 KW (major projects) 

are supplied with district heating. The fact that primarily also major 

projects are supplied with district heating leads to the result that in 
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Mannheim already 50% of the low-temperature heating requirement are 

furnished with district heating, whereas the share of the housing supply 

amounts to 34%. 

Today, the guided energy suppliers cover nearly three quarters of the 

heat requirement of the Mannheim accommodations. This output should 

particularly be emphasized as in this respect Mannheim plays a leading part 

among the German and European metropolitans. 

Expecting a share of approx 90% in the year 200, the development and 

concentration of guided housing heat supply in Mannheim will then largely be 

completed. 

The environmental impact for S02 is today 0.033 mg/m3 in Mannheim. That 

is about a third of the sum of the year 1979. This is an important success 

for the environmental protection. 

Second step 

In the future it will be even more important than so far to 

consequently exhaust the saving potential in buildings. By the year 2000 the 

effects of the introduced technical planning "Energy Supply Concept" will on 

the whole be achieved. Therefore, it is now necessary to further develop and 

improve the integrative concept started by the working team Environmental 

Protection. Network thinking will be necessary. The so far unconnected data 

stock of the individual technical plannings have to be associated. Models 

that permit simulation will have to be constr~cted. Only by these means it 

will be possible in the future to evaluate the effects of measures with 

regard to their dimension and to recognize consequent results. By means of 

the model-like connection of nuisance paths of the environmental pollutants, 

the City of Mannheim sees a way for better coordination of measures which 

influence the environmental situation of our city. Taking all this into 

consideration, the energy consumption of motor vehicles will focus our 

attention. 

By such a developed integrative concept of energy and environmental 

planning we wish to further st~bilise our proved and reasonably-priced 

energy supply. Furthel:'more, however, an effect for economic development 

will be achieved by creating attractive location conditions by reasonably­

priced supply offers in our industrial areas. Moreover, such a demonstration 

system will indicate how environmental load can be further reduced and where 

the priorities should be placed. 
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Mannheim 

300,000 inhabitants 

140,000 oats ¢ persons I fIat : 2, 16 

Energy consumpthfn of private, households for room-he~tlng 

·Natural Bas 34.l% 

. • District Jaeat~nc 34.1% 
·Others· (coal, oil, electrk.Jty) 31.8% 

Environmental Impact 1i02: 33 uglm3 average per fear 1987-88 

102 uglm3 ~verage per year 19.79 

Industry: reftnery, harbour, pharmaceutical, paper 
fobrikation of buses ! 

and fabrikation of motors 
( Daimler- Benz) 

171 000 employees 

'1 OJ, processing indr~stry 
6 '1o building industry 

1 9 'o trade and commerce 
32 '1o other services 

70 OJ, capital goods sector 
18 '/o plastics 11nd producer's goods 
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Position of the tow11 plan1ting authorities 

a. The to\vn planning authorities do not wish the Jnhnbitnnts to be 

r>rcssuriscd into having no choice as regards type. of ener·gy cara·icr, 

but favour a rnore,.cornpetitive situation between the energy carl'icrs 

b. District hcatin~ n1ust be produced in a cogenerating pr·ocess, i.e. 

not in heating stations 

c. People· on a low incoanc In particular, don't \Vish to be pressuriscd 

into paying large aanounts they can't really afford for heating 

d. Consideration of cnvirttnancntal in1pr-ovcanent aspects 

c. Energy conservation i.e. no further ·usc of electricty for rooan­

heating 
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Development of the proportions of energy carriers in 

the households for room-heating 

coaVoil 

distrfct beating 

natural gas 

electricity . 

Federil Republic 
of Germany 

55,5 

1987 
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Current gaps 

No connections I interrelations between all data on energy, city plan· . . 

nina and environmental pollution 

• sources of emissions (Industry, transport ••• ) 

• envlronm.ental pollutants (S02, NOx, ••• ) 

- transmission and lnapacts 

-lack of current measul"es 
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Nec~ssary wor~ 

on work 

next steps 

Pollution path.s for all types 
of environmental pollutants 

Data organisation 

Data structures 

Identification of key 
Issues 

MeasUres with blah environmental Improve­
~ ment at a tom aratlvel low cost 

I Implementation I 

Realisation of mea­
sures with priority 
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Th~ urban energy supply company's energy plan 

a. Increase the sale of district heating, natural gas and electricity 

b. Denne areas where either naturalaas or district heating should be 

provided 

c. Insulation and energy conservation to add more households to the 
district heating system 
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15. ECOROMIE ET ERERGIE EB LOHBARDIE 

P. Berra 

L'etude sur la Lombardie qui a demande deux ans de travail et que nous 

avons termine l'ete dernier, a pour but d'analyser les tendances actuelles 

du systeme socio-economique et energetique en vue de definir !'evolution de 

la demande d'energie en Lombardie jusqu'en 1985. 

La choix de cette region decoule de deux raisons. 

La premiere, a caractere general, depend du fait que la Lombardie est 

la Region i talienne la plus adaptee a une etude sur 1' evolution de la 

demande d'energie se basant, dans !'analyse previsionelle, sur !'evaluation 

de la structure des differents secteurs de production, des modalites et des 

avantages de !'installation d'entreprises industrielles et du tertiaire 

avance, des modifications qui s'ensuivent dans les centres habites et dans 

les systemes de transport. 

En effet, en Lombardie, on peut remarquer dans le systeme productif un 

processus fort dynamique qui evolue sous les formes caracteristiques de la 

societe post-industrielle et, a la fois, il y a une presence remarquable de 

branches traditionnelles. 

La deuxieme raison, a caractere methodologique, concerne !'analyse d'un 

systeme energetique (demande et offre d'energie) dans une zone caracterisee 

par une importante transformation socio-economique et technologique. 

La case de la "Regione Lombardia" nous a semble bien repondre a ce 

genre d 'analyse' etant donne qu' il s 'agissai t de "me surer" les effets 

provoques par les grandes transformations sociales' economiques et 

territoriales qui se sont produites au cours des ces vingts dernieres 

annees, sur la demande energetique, en visant, notemment, les rapports 

existant entre la realite socio-economique et la consommation energetique. 

Theme central de !'etude et aussi fil conducteur de toute la recherche 

a ete la liaison etroite entre l'economie et l'energie. 

Sous le profil energetique la region Lombardie a toujours constitue un 

systeme economique caracterise, vis-a-vis du systeme national, par une 

intensite energetique moins elevee et une plus grande consommation d'energie 

par habitant (Figures 1 et 2). 

La paradoxe apparent s'explique du fait que, dans la region, 
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l'industrie energy-intensive a une incidence sur l'economie regionale bien 

plus petite que celle qu'elle a sur le plan national (Figure 3). 

En outre, l'haut niveau du revenu pro-capite et les conditions de vie 

typiques d'une societe a bien-etre eleve comportent des consommations 

d'energie pour usages domestiques beaucoup plus elevees que celles a niveau 

national. 

Pour arriver a la construction des deux scenarios possibles de 

1' evolution de la demande d 'energie en Lombardie jusque' en 1995, qui a 

represente la phase finale de la recherche, ont ete realisees les analyses 

suivantes: 

1. La premiere analyse a concerne le developpement de l'economie lombarde. 

L'on a cible les "megatrends" (PIB, valeurs ajoutees des differentes 

secteurs, import-export, investissements, ampleurs demographiques, 

emploi, etablissements industriels, consommations des familles) sur la 

base desquels a ete tire un tableau synthetique du possible 

developpement futur de l'economie lombarde, en soulignant quatre 

classes d'activites: 

a. les activites a croissance acceleree (transports, communications, 

services aux entreprises, industries pour la production de 

machines de bureaux et d'instruments de production et de moyens de 

transport aeriens); 

b. les activite§ dans leSQU§ll@S la region §e spefialise (credit, 

activites de recherche et d'enseignement, autres services); 

c. les activites su jettes a decentralisation de production 

(industries de construction de materiel electrique, industries 

laiteres, industries des boissons, industries metallurgiques, 

industries du caoutchouc et matieres plastiques, industries 

textiles et confection); 

d. les activites suiettes a ge remarguables processus de 

restructuratiou (industria de base energy intensive comme 

l'industrie chimique et papetiere, activites de l'industrie 

alimentaire). 

2. La deuxieme analyse a regarde le secteur industriel. Les determinants 

economiques, technologiques et energetiques des secteurs industrials a 
intensite energetique elevee ou faible ont ete cernees; notamment, en 

calculant que la consommation des secteurs energy intensive represente 

plus que la moitie des consommation totales en energie de l'industrie 

lombarde, 1 'on a analyse d 'une fac;on approfondie 1' industrie 
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siderurgique, chimique, papetiere, du ciment, et pour chacune d'elles a 

ete dresse un rapport sur la situation economique et de production, 

sans oublier les problemas de restructuration, de decentralisation et 

de transformation et de leurs effets sur les consommations 

energetiques; ces analyses industrielles ont ete effectuees au moyen 

d'enquetes visant les entreprises principales en Lombardie et au moyen 

d' entretiens avec les organisations industrielles et les experts du 

secteurs. 

3. La troisieme analyse a regarde le secteur des habitations et du 

tertiaire. Les elements caracteristiques de 1' evolution du systeme 

residentiel et du tertiaire ont ete localises; du point de vue des 

consommations energetiques l'on a examine separement les consommations 

pour le chauffage (qui utilise pour la plupart les derives du petrole 

et le gaz naturel) et les consommations electriques. 

4. La quatrieme analyse a ete faite sur le secteur des transports. 

L'analyse a ete realisee en examinant le transport des personnes 

(notamment le trafic routier qui est tout a fait predominant) et des 

merchandises (avec la predominance du camionnage); il s'agit d'un 

secteur ou les exigences de bien-etre et de confort tendent a augmenter 

le nombre des voitures, ainsi que leur performances, tandis que 

!'expansion de l'economie regionale tend, dans !'ensemble, a augmenter 

la demande du transport des marchandises. 

5. La cinquieme analyse concerne 1' industrie energetigue. Une enquete a 

ete faite sur la structure de l'offre d'energie et sur les perspectives 

de developpement en Lombardie, articulee sur quatre vecteurs 

energetiques principaux, a savoir: petrole et derives, gaz naturel, 

charbon, energie electrique. Notamment en ce qui concerne le secteur 

petrolier, on a conclu une enquete directe sur les raffineries 

lombardes, ayant le but de verifier les caracteristiques techniques et 

economiques du cycle du raffinage du pet role, tandis que pour les 

autres sources energetiques on a utilise lea informations et la 

documentation rassemblee meme au cours d 'entretiens avec des 

fonctionnaires d'Organismes Energetiques nationaux et locaux. 

6. La sixieme analyse a regarde le secteur des sources renouvables et de 

!'utilisation rationnelle de l'energie. L'on a examine les experiences 
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locales et de secteur les plus significatives, effectuees dans ce 

domaine; un examen soigneux a ete realise sur les sujets principaux 

(operateurs publics notamment) qui agissent a niveau regional. 

7. Enfin, la septieme analyse a eu pur but la construction des Bilans 

Energetigues Regionaux. La serie annuelle des bilans energetiques 

regionaux concernant la periode 1978-1985 a ete redigee. En utilisant 

des travaux precedents effectues par notre Institut universitair et qui 

fournissaient des donnees energetiques a partir de l'annee 1963, il a 

ete possible de tracer les caracteristiques principales de la structure 

du systeme energetique lombard dans une longue periode ( 1963-1985)' 

aussi bien du point de vue remplacement des sources utilises que 

rapport entre energie at economie (consommation pro capite, intensite 

energetiques, etc.). 

Pour exposer !'evolution de la demande energetique jusqu'en 1995 l'on a 

construit deux scenarios qui prennent en compte les resultats atteints grace 

aux analyses que nous venons de rappeler (Figures 4 et 5). 

Les deux scenarios representant deux formes de croissance qui dependent 

du choix des operateurs publiques et prives a niveau regional' outre' 

evidemment, que des decisions nationales et internationales. 

L'orientation des operateurs et leur capacite de faire front aux defits 

du futur ont done une importance decisive aux fins d t etablir les lignes 

prevalentes d'evolution: celles d'une croissance suffisamment soutenue, 

favorisee par de nouvelles fonctions de leadership sur le plan national; ou 

bien, une evolution lente et assez limitee en ce qui concerne les 

changements' visant essentiellement a mettre a profit les specialisations 

encore considerables dont la Lombardie dispose. 

Le premier scenario, du type "de conservation", est caracterise par: 

!'aspect presque stationnaire des consommations energetiques. En effet, 

le taux moyen annuel d 'augmentation des consommations totales prevue 

atteint environ +0,4% compare a une croissance dans la periode 1970-

1985 de 1,2%, comme moyenne annuelle; 

!'augmentation croissante des consommations du secteur des transports 

(+1,3% moyenne annuelle), bien qu'elle soit inferieure par rapport au 

passe, a cause de la lente croissance du revenu et d 'un mouvement 

demographique negatif; 
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une representation de l'industrie lombarde qui ne subira aucune 

modification de grande importance et une diffusion limitee du 

tertiaire. Ce qui, en termes de percentage sur le totale des 

consommations energetiques, signifie que les transports gagnent 2 

points, le tertiaire un seul point alors que deviennent moins marquants 

l'industrie et surtout les utilisations menageres. Dans ce scenario, la 

region lombarde se caracterise par une structure de consommation 

semblable a la situation actuelle: une faible tendance vers de nouveaux 

investissements et, par consequence, une introduction introduction plus 

lente d'innovations technologiques pouvant economiser de l'energie. 

Le second scenario, de type "dynamique", est caracterise par: 

un taux annuel moyen d' augmentation des consommations 

s'eleve a environ 1,3% et qui depasse done de tres 

enregistre dans la periode 1970-1985 (1,2%); 

totales qui 

peu le taux 

la prevision d'un "trend" de croissance qui ne differe pas sensiblement 

de la tendance pas see, si consideree dans son ensemble, mais qui 

s'avere le resultat de grands changements dans les modes de 

developpement des secteurs principaux; 

un secteur industriel dont le mouvement a caracterise, par le passe, 

!'evolution des consommations energetiques totales qui tend a reduire 

son influence soit en raison de la baisse de sa cotation sur le total, 

soi t parce que les nouveaux investissements se concentrent dans les 

secteurs a faible consommation d'energie et aussi parce que l'on 

accentue la caracterisation energy saving des investissements; 

une croissance prevue qui s'explique ~me si a des taux inferieurs par 

rapport aux precedents (2,1% contre le precedent 3,6 m.a.) et du 

secteur de tertiaire; 

des cotations relatives aux differentes secteurs qui se modifient 

rapidement: les secteurs domestiques et industrials perdent deux points 

en pour cent a l'avantage du tertiaire et des transports. 

C'est necessaire enfin de souligner qu'on est passe d'une concentration 

relative des consommations en peu de secteurs industrials (energy 

intensive), celle que l'on avait au commencement des annees '60, a une co­

determination des consommations energetiques de la part d 'une pluralite 

d'usages et d'activites. 

La plus petite dependence energetique de certaines importantes 

activites donnera lieu a plus grande stabilite de la courbe des 

consommations d'energie. 
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Enfin, une question sur les possibles utilisations de cette etude: nous 

pensons que cet etude pourra etre utilisee soit pour proposer au niveau 

comunitaire un cas significatif de 1' analyse des tendences futures de la 

demande d'energie dans une region tres industrialisee (disons sous !'aspect 

methodologique), soit pour mettre en condition le pouvoir publique au niveau 

regional de prendre responsablement quelques decisions programmatiques dans 

le domaine energetique (disons sous !'aspect operationnel). 

En effet, en Italie les competences de la Region en matiere d'energie 

concernent principalement la planification economique, dont celle 

energetique est une part significative, le developpement des sources 

energetiques locales, les economies d'energie et !'utilisation rationnelle 

de l'energie dans les differents secteurs, la localisation et construction 

des centrales electriques, la tutele de l'environnement. 

Ce sont des competences tres importantes et nous pensons que l'etude 

presentee puisse etre un instrument utile de connaissance approfondie pour 

le pouvoir publique et pour ses decisions programmatiques et 

operationnelles. 
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16. COMMENTS ARD ROTES WITH A VIEW TO POSSIBLE ERERGY PLARRIRG: THE SPANISH 

SITUATIOR 

A. Ceiia 

1. Introduction 

The experience accumulated in the different energy planning actions 

which have been carried out, shows that its contribution often goes beyond 

the energy component. This is a result of the influence which energy bears 

on all the economic and social aspects and the fact that the benefits of 

energy utilization are often not the result of this planning, which is as 

uncertain as the theories on which it was based but on the collection, 

systemisation and comparison of the data used and on the knowledge of how 

the different energy fuels are produced, transformed, transported and 

consumed. 

This is even more important when the geographical field to be analysed 

is narrowed down and it is especially relevant to the present situation of 

energy prices where aspects such as technological modernisation, industrial 

competition, quality of life, market penetration strategies or the . 
environment issue are becoming more priorities than the energy ones. 

Therefore those are the elements which must sustain any efficient energy 

utilisation policy if more or less immediate results are to be obtained, as 

well as the elements which must be contemplated in the energy planning 

studies. 

2. Regional Energy Planning in Spain 

In administrative terms Spain is divided into 17 autonomous communities 

or regions with different levels of competence and administrative 

articulation. 

In 1975 energy planning began on a state level, following the precedent 

of the 1972 electricity plan. Since then four plans have been published to 

meet the need to adapt forecasts, which, for example, had overestimated the 

presence of nuclear energy and natural gas in the domestic energy supply. 

The current PEN-83 National Energy Plan, which is more realistic than its 
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predecessors and has better results, is now under revision and it is 

expected that the new version will be ready for the next year. 

As regards the autonomous regions, at the end of the seventies 

Catalonia and the Basque Country began analysis studies of their energy 

consumption which subsequently gave way to energy planning action, 

particularly in the Basque case. Moreover, the Canaries carried out their 

energy plan known as PECAN, approved in 1985, but the greater part of it has 

not been taken up by the new regional government after the elections of 

1986. 

These three regions, together with the Valencia region, have received 

funds from the conunission to develop their energy planning studies or 

analyses of demand. 

Other regions such as Andalusia, Castilla y Leon, Galicia y Navarra 

have carried out or begun action in this field involving different aims and 

scope. 

A highly significant aspect of these activities are the different 

methodologies which are used, resulting in incoherent findings in 

neighbouring regions. 

On the other hand, the IDAE carries out the regional energy balances 

and in fact the ones for 1984 and 1985 are complete. These are designed with 

two fundamental aims in view: to assess the energy demand on a regional 

level which will enable to draw up a promotional strategy on the efficient 

use of energy, backed by the economic and administrative vertebration of 

each region and in addition allow the work carried out by the regional 

governements to be harmonized. At the same time these balances are designed 

to offer a working document with a single methodology in which the supply 

and demand (as a result of the audits carried out by the IDAE) are cross 

indexed. Care is taken because the sum of the balances by the regional 

governments ought to give the total corresponding to the state, the only 

situation in which the incoming and outgoing energy flows are clear. It 

should be stated that as regards this second aim, the results have in fact 

been the opposite of those expected. This is the result of the fact that the 

IDAE has drawn up balances, which has provoked the regional governments to 

start working on the matter and in doing so the uniformity of methodology 

and criteria which were sought after, have become lost. 

As a final conclusion to the section on regional energy planning and 

balances, it must be stated that in many cases a clear objective of the 

studies was missing. It was not made clear who should be the final recipient 

of the results and in many cases the full potential content of the gathered 
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data was not put to use. Although it is obvious that there have been 

advantages to carrying out these activities, it can be said that on average 

the cost:benefit ratio has been poor and that certain synergies and working 

methods could have been used to advantage which more than one autonomous 

region could have updated. 

3. Urban-Level Energy Planning 

The comments made in earlier sections in connection with the need to 

uniformise methodologies, define clear end objectives and to the effect that 

energy planning is not generally an instrument in itself but just a means 

by which certain sectoral policies can be better integrated are elements 

which must be taken into account when discussing urban energy planning. 

In connection with the urban environment and Spain in particular, it 

can be assumed that for an average year 44% of the total primary energy 

consumption in the country is related to urban consumption. This includes 

14% consumption by the industry linked to the sector, 24% city consumption, 

related to activities inside the buildings, and 6% for urban surface and 

underground transport. All this is orientative information and shows the 

importance of the habitat in energy consumption as a whole in Spain. 

Another feature to be borne in mind is that it is in this city 

consumption where individuals can act most directly, since the possibilities 

of acting in a particular process in industrial consumption are limited. 

Furthermore, there is a clear relationship between energy consumption 

and environment, especially in the large urban centres where the upset 

caused the environment is felt more acutely at a local level. 

are: 

Thus the three elements most making up this energy-environment binomial 

heating of houses 

cooking purposes, 

climate); 

(to a lesser extent domestic hot water and for 

d~pending on the regions concerned and their 

urban surface and underground transport; 

solid urban waste. 

There are in Spain many examples where energy has another important 

component such as water pumping or desalinization, (in Las Palmas, Canary 

Islands, for example, 70% of the consumed water is desalinated) and there 

are some clear action possibilities here. 

Urban or municipal planning clearly has its limitations. This must be 

borne in mind when defining the aims involved which are obviously linked to 
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the configuration of the environment. A succint list of some of these 

limitations could be as follows: 

Generally speaking, time has perfectly defined and limited the urban 

environment. Therefore, action possibilities are limited and will 

involve the rehabilitation of buildings, changes in the fuel which is 

used, regulation of transport and evaluation of urban waste. 

Excessive dispersion of the decision-making centres or difficulties 

over coming to common criteria in the face of the excessive horizontal 

division of blocks (the majority of the city-dwelling Spaniards live in 

apartments). 

Heterogeneity and multitude of intervening factors. 

Multitude of actions requiring a long maturity period. 

In order to integrate this dispersion as far as possible, the criterion 

to be applied to planning should always be based on improving the quality of 

life of the city dwellers, which will obviously entail a clear environmental 

component (noise, pollution, suitable atmosphere, etc.) and in the last 

instance an energy component. However, the level of equipment installed in 

houses in Spain is low and the energy consumption could increase when the 

standard of living rises. It would be unforgivable if this increase in 

energy consumption is not accompanied by a clear criterion of efficient use 

of fuels. 

Another point which should not be overlooked is that a city is by no 

means an isolated area but an area which creates a flow of people and goods 

with an obvious effect on the surroundings. This effect is even larger if 

the city also has an industrial development area on a provincial or local 

level. This should be taken into account when planning the remodelling or 

repair of road networks which in this case imply high costs for the 

citizens in terms of money and energy. 

As a conclusion to this section about urban planning, it should be 

emphasized how important it is to keep the existing equipment and 

installations properly maintained in order to decrease energy consumption 

and that it is necessary to integrate energy into other urban planning 

activities. 

4. IDAE Activities at MUnicipal Level 

Although there is not much data on energy planning, the IDAE has been 

carrying out different programmes on a municipal level which have coincided 

with the en~rgy supply. 
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Some of these activities can be listed schematically as follows: 

Council Advisory Service for townships of under 50,000 inhabitants 

(SAM): here the object is to decrease the energy consumption in the 

municipal offices and extend their exemplarifying nature to the rest of 

the problem. 

Energy Optimization Programme for townships of over 50,000 inhabitants 

(POE M-50). 

Solid Urban Waste energy utilization programme: this covers five major 

cities. 

Small hydroplant exploitation programme, linked to the Community's 

VALOREN Programme. 

Activities have also begun in collaboration with the OMIC municipal 

consumer information organization programmes, but the scope is only small 

for the moment. 
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17. PERSPECTIVES OF URBAR ERERGY PLARRIRG IR THE URITED KIRGDOM 

A. Parker 

1. Background 

Energy planning is historically not an important role for local 

government or local institutions in the U.K. The policy for energy supply 

has been determined by Central Government and publicly owned monopolies in 

coal, gas and electricity, with relatively little involvement of locally 

based organisations. Indeed, only about one third of local authorities 

currently address energy planning as such in their policy statements. 

Local authorities have been very active in energy efficiency however, 

an area where significant improvement in domestic comfort and local 

authority expenditure can result. 

Examples of local initiatives include: 

Neighbourhood Energy Action (- Cardiff) 

Monitoring of Local Authority Buildings 

Energy Advice Centres (- Newcastle) 

I.R. Aerial Surveys 

Energy Surveys of Local Authority Buildings 

Energy Efficient Design (- Milton Keynes, Basildon) 

2. CHP and Local Energy Planning 

The history of development of lllUnicipal CHP/DH is perhaps the best 

example of the experience of local energy planning. These projects require 

the highest degree of commitment, analysis and institutional support of all 

energy related projects, and UK experience over the past 10 years is of 

particular relevance. 

An initial national report in 1979 recommended that lead cities should 

be identified and that local organisations should be responsible for 

developing individual city CHP /DH Schemes. In 1982 further reports were 

issued, which covered nine cities, all of which were found to be technically 

feasible candidates for CHP. Six years later, and although several of the 

projects are still under serious consideration, notably Leicester and 

Newcastle, no concrete progress has been made. The privatisation of gas and 
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electricity industries in the late eighties may, however, radically alter 

the viability of CHP Schemes. The 12 regional electricity distribution 

companies in England and Wales will have an interest in securing cost 

effective local supply, and already local initiatives in power generation 

are being very actively investigated across the country. 

3. Constraints to Energy Planning 

One of the major constraints to future local action identified in the 

North West regional study in the UK was the lack of regional bodies with the 

responsibility or interest in energy work, other than the major gas and 

electricity utilities. In the Cornwall energy study, the natural focus for 

continuing activities exists in the County Council. In the North East, the 

Northern Regional Councils Association is the co-ordinating body for all 

local authorities in the region, and would be an appropriate focus for 

energy planning. 

Clearly, at the urban level, properly constituted authorities do exist 

in the U.K. with clearly defined boundaries, budget allocations and 

responsibility to provide good services and environment in the cities. The 

problem therefore is to identify suitable projects which will fit well with 

the authorities overall objectives, of being efficient providers of local 

services. In Newcastle and Leicester, we are already beginning to see the 

collaboration between private and public organisations on major energy 

projects. 

4. Possible Future Activities in Urban Energy Planning 

The majority of existing energy activities in the UK have of course 

occurred in urban areas. Perhaps in future, consideration of the town or 

city as an energy cost centre may be appropriate, rather than treating the 

city as a conglomeration of domestic, commercial and industrial activities. 

Ideas for assisting urban energy planning might include: 

Review of early 1980's city CHP appraisals following privatisation of 

electricity. 

Assessment and possible mapping of heat loads. 

Assessment and mapping of energy related emissions. 

Provision of Energy Efficiency Information Centres. 

Review of planning constraints for renewables. 

Assessment of impact of transport energy use. 
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Extension of CEM services. 

Waste as fuel feasibility - Hospitals, Municipal, Industry. 

Much of the initial work involved in these activities has formed part 

of the three regional energy studies in the UK. In the North East of England 

for example, the following areas have been identified for further action by 

working groups. 

CHP development. 

Planning constraints for renewables. 

Waste as fuel. 

Domestic and Local Authority Building insulation. 

Provision of targeted energy efficiency information. 

A possible approach to improved energy planning in UK cities would be 

to harness the enthusiasm created by the regional studies for such specific 

initiatives. 

If local energy planning is to develop in the U.K., it should be based 

upon existing successful activities and show benefits to communities at a 

time of significant changes in the energy supply industries. 
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18. REGIONAL ENERGY PLANNING IN THE UNITED KINGDOM: EXPERIENCE AND LESSONS 

I. Brown 

1. Introduction 

Any discussion of regional energy planning in the UK must start with a 

discussion of the place of energy planning at the national level in the UK. 

At present there is no formal energy plan for the United Kingdom. The last 

energy plan was published in 1967 and the last proposed plan was published 

in 1978 under the last Labour administration. The attitude of the present 

government to energy planning could be described as sceptical. 

As was highlighted at a recent public inquiry into the construction of 

a new 1000 MW nuclear reactor in Somerset in the UK, the Department of 

Energy does not produce forecasts of electricity consumption for the UK~ but 

rather the Government relies upon the forecasts of the electricity supply 

industry. It should also be noted that the privatisation of the gas 

industry, and the forthcoming privatisation and dismemberment of the 

presently state-owned electricity industry will, at least in theory, reduce 

still further the State's involvement in energy decision making. The stated 

purpose of the electricity privatisation is to allow the free market to 

operate and to reduce, with important provisos relating to nuclear power, 

government involvement in investment decision making. 

Thus energy planning, and any resultant energy policy do not formally 

exist in the UK, unless to have no policy can itself be described as an 

energy policy. This does not mean that all energy decisions made by the UK 

government since 1979 have been made on an ad hoc basis, though certainly 

the accusation of inconsistency can be levelled at the government, in the 

absence of any formal energy pl~n. 

2. Regional Energy Planning Initiatives 

Directorate-General XVII-Energy of the European Commission has taken 

the lead in initiating a number of regional energy planning efforts in the 

UK. To date studies have been completed in the North West region; are near 

to completion in the North East and Cornwall; will soon begin in Scotland; 

and may soon be commissioned for the West Midlands. Since the study 
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undertaken in the North West region is the only study completed and 

published to date I will concentrate my remarks on that study, and will both 

summarize the findings of that study, and draw conclusions concerning the 

application of regional energy planning in the UK. 

3. Energy Study of the Borth West Region of the UK 

Principal Findings 

The energy study of the North West region of the UK was commissioned 

from the March Consulting Group in 1985 and completed in December 1987. The 

North West region has a final consumption of 15.8 m TOE, which amounts to 

12.5% of UK final demand. 

The consultants produced forecasts of energy demand in the region by 

the year 2000 against three scenarios. Taking the middle scenario (medium 

fuel price and economic growth) demand would grow by 24% if present levels 

of energy efficiency remain. If, however, the rate of implementation of 

energy efficiency measures and some alternative energies are increased 

demand growth could be only 3%. 

In the industrial and commercial sectors 15% of present consumption 

could be saved with existing techniques and technology with paybacks of two 

years or less, equivale~t to 1.1 m TOE. 

In the domestic $$Ctor, the energy saving potential was estimated as 

408,000 TOE from existing techniques. Interestingly the consultants 

concluded that the savings from new technologies was substantially less than 

those that could be achieved from existing technologies. They assessed the 

potential improvement in energy efficiency which new technologies could 

bring as accounting for a reduction in demand of 350,000 TOE by the year 

2000. 

Recommendations 

Analysis of the recommendations, and the progress with the 

implementation of these recommendations in the year since this report was 

completed allows lessons to be drawn on the relevance of regional energy 

planning in the UK. 

However, the most telling aspect of the recommendations is to whom they 

are addressed: to quote from the study (Ref. 1) "In absence of any regional 

authority, many of our recommendations are directed at the (national) Energy 

Efficiency Office." 
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Although a number of regional initiatives are recommended the bulk of 

the recommendations concern national initiatives. The regional initiatives 

recommended include: 

'Energy Action' exercises to be carried out in a number of cities. 

Undertake a full evaluation of several cogeneration and waste burning 

schemes. 

Establish a consortium of energy suppliers, financial institutions and 

local authorities in order to carry out home energy audits. 

The establishment of a coordinating regional energy forum. 

At the national level recommended actions included: 

Encouragement of the growth of third party financing. 

Setting up of a loan scheme to companies that have undertaken an energy 

audit. 

Research and Development in a number of areas, including steam metering 

and electric motor controllers. 

The modification and expansion of the existing grant-aided energy 

survey scheme for commercial and industrial sectors. (Note: this scheme 

has since been abolished). 

In addition recommendations were made for Local Authorities and for 

Energy Suppliers. Progress in implementing these recommendations has been 

difficult to discern, and the reason for this lack of progress highlights 

the deficiency of regional energy planning in the UK: there is no regional 

authority to act as the agent to implement change. 

4. Conclusions 

In the UK, as the North West Regional study has shown, power is highly 

centralised, with the national government and the national fuel suppliers 

being the principal agents capable of implementing change. Even at the 

national level responsibility for energy policy is both diffused and 

confused. Although the Department of Energy retains overall responsibility 

for energy matters other Departments retain an important role, for example 

the Department of the Environment has responsibility for Housing, and for 

Buildings, including the setting of Building Regulations. It has not always 

been clear that the objectives of both Departments have been in concert. 

At the local level, in the absence of any regional government, the 

competence of local government in the UK to undertake energy planning, or 

more importantly to act upon the results of such planning, . is severely 
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limited. Local governments have only limited ability to influence energy 

supply patterns, chiefly in the promotion of Combined Heat and Power 

schemes. The difficulty of regional energy planning in the UK is the problem 

of implementation. When this mismatch between planning level, i.e. regional 

or national is added to the previously stated belief in the efficacy of the 

free market of the present UK government the difficulties are unsurprising. 

This is not to argue that regional energy planning in the UK is 

inappropriate. Rather energy planning must be undertaken with an awareness 

of administrative structures if actions are to result. The study undertaken 

by March consultants was an excellent exposition of the potential of energy 

efficiency to reduce the growth in demand in the North West region in the 

UK, and a number of practical and specific recommendations were given as to 

how demand patterns could be changed. However, the lack of any regional 

power structure has frustrated any implementation of the recommendations. 

This is a lesson for regional energy planning in the European Community. 
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19. ROTE OR THE SITUATIOR IR DUBLIR, IRELAND 

T. Macmanus 

Summary 

While there has been no co-ordinated effort to develop an urban energy 

utilisation plan for the city of Dublin, a number of measures have been 

taken in recent years by public utilities, public transport companies and 

local authorities which have contributed significantly to improvements in 

both the efficiency of fuel utilisation in the city and air quality. This 

is not to say that Dublin no longer has its environmental problems; air 

quality can deteriorate markedly under certain climatic conditions. Efforts 

to mitigate this particular problem were begun recently. 

The City of Dublin 

The city of Dublin celebrated its millennium in 1988. While the remains 

of the original Viking settlement are limited largely to jewellery and other 

domestic relics exhibited in local museums, the city still boasts many 

interesting and ancient buildings, some dating back to the Middle Ages. The 

city has been spared many of the excesses of modern urban planning. City 

centre traffic congests streets laid out two centuries ago. Few buildings 

exceed five storeys high. People live mostly in two storey dwellings. The 

city enjoys an enviable acreage of public parks, gardens, recreational 

areas, and green space. For a European city its population density is quite 

low. At the last census in 1986 its 250 sq. km was home to 921,000 citizens. 

The Measures which have Improved Energy Efficiency and the Environment 

The main developments which have led to an improvement in the efficient 

use of energy and to improvements in environmental quality have been 

the introduction of natural gas to Dublin; 

the electrific~tion of the Dublin suburban rail network; 

the implementation of measures recommended by the Dublin Transportation 

Task Force. 

More recently smokeless zones have been created in parts of the city in 

response to a number of smoke pollution incidents. 
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The Introduction of Natural Gas 

Natural gas was discovered off the south coast of Ireland in 1973 and a 

national gas transmission grid constructed over the following years. Gas was 

brought to Dublin in December 1982 and by 1983 it was being used by the 

local gas utility and at two local power stations. The introduction of 

natural gas to Dublin has displaced significant amounts of imported coal and 

oil, has reduced atmospheric emissions, and has contributed to improved 

energy efficiency. 

Gas sales by the Dublin Gas Co. have increased more than fourfold since 

1982. In 1988 gas utility sales of around 87 million therms (9.2 million GJ) 

displaced an estimated 215,000 tonnes of coal, 65,000 tonnes of gas oil, and 

66,000 tonnes of heavy fuel oil. The improved efficiency of gas burning 

equipment conserved an estimated 2.7 million GJ of fuel. This fuel saving 

arises in the main from the replacement in the domestic sector of 

inefficient open coal fires by gas appliances. Currently just over half of 

Dublin's 265,000 homes are supplied with gas. As the proportion of homes 

connected to gas increases it is expected that gas sales in Dublin will near 

140 million therms (15 million GJ) by the mid 1990's. 

The two power stations operated by the Electricity Supply Board (ESB) 

in Dublin comprise a 510 MW conventional thermal station and a 146 MW 

combined cycle combustion turbine station. The larger unit can burn heavy 

fuel oil or gas, while the turbine must use gas, LPG, or a distillate fuel. 

However since gas became available both stations have operated mostly on 

natural gas. In a typical year the Dublin power stations consume 215 million 

therms (22.7 million GJ) of gas and so displace 385,000 tonnes of heavy fuel 

oil and 137,000 tonnes of gas oil. While there is only a very marginal 

direct efficiency benefit (power stations operate just as efficiently on 

oil) there is a significant environmental benefit arising from the reduction 

in sulphur dioxide emissions. 

Electrification of the Urban Rail System 

In 1834 the first railway was built in Ireland between Dublin and Dun 

Laoghaire. Exactly 150 years later, in 1984, work was completed on the 

electrification of this route and of other sections of the local suburban 

rail network. Passenger numbers on this network had fallen to 7 million per 

year by 1981 largely as a result of the poor service provided by outdated 

diesel trains. 

The electrification of the network and the introduction of efficient 

modern comfortable electrical multiple units soon won back passengers. The 
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system, called DART (Dublin Area Rapid Transit), carried 15.3 million 

passengers in 1987. Passenger growth rates now exceed 15% per annum. 

One of the main impacts of DART, besides the reduction in noise and 

pollution once caused by the old diesel trains, is that a large number of 

people now travel to work by rail instead of by car. This makes a welcome 

contribution to alleviating traffic congestion. 

The electrical supply to the system is from the ESB grid, and further 

energy efficiencies are obtained by a "chopper control" device which cuts 

down power consumption by the trains once they have reached cruising speed. 

Dublin Transportation Task Force 

This Task Force was set up in 1980 to examine ways of reducing traffic 

congestion in Dublin. Over the six years it was in existence it made many 

recommendations aimed at reducing the number of private motor vehicles and 

heavy goods vehicles entering the city while improving the average speed of 

the traffic which continued to use city centre streets. Among several of the 

recommendations adopted were 

Bus Lanes (Dublin now has 74 such priority routes); 

Urban Traffic Control (computerised linking of 190 sets of traffic 

signals, automatic reporting of signal faults, and 'green wave' 

facility for emergency vehicles); 

Closed Circuit Television (a 10 camera scheme monitoring key junctions, 

with facility to modify the computerised traffic signals); 

Selective Bus Detection (a pilot scheme involving 120 buses permits 

slow or delayed buses to catch up on the timetable by automatic 

influencing of traffic signals). 

These measures played a major part in reducing the number of private 

vehicles entering Dublin by 8% from 1982 to 1985. However since 1986 private 

traffic has been on the increase and by 1987 it had reached 98% of earlier 

peak levels (27,000 cars per hour). This is not an unusual phenomenon. It 

has been observed in other cities that as measures are taken to improve 

public transport and traffic flow, driving becomes easier and motorists are 

again encouraged to employ their cars for commuting. 

Smokeless Zones 

In the winter of 1982 and again in November and December 1988 smoke 

levels in Dublin exceeded the limits recommended by the E.C. and peaked in 

one instance at 1700 micrograms per cubic metre. A major cause of the 
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problem in Dublin is the large number of homes (approx. 50%) which use 

bituminous coal in open hearths as their main source of heating. 

The present plan is to comply with the E.C. Directive and to adopt 

measures in those areas of the city which breach the rules (i.e. exceed 250 

micrograms per cubic metre) before 1993. In the six areas worst affected 

smokeless zones will be introduced. A start has been made and by the winter 

of 1989/1990 around 3000 homes in these areas will be obliged to use 

smokeless fuels. 

In parallel with these official measures residents in other areas of 

the city have formed voluntary associations to encourage a switch to the 

more expensive smokeless fuels when a pollution incident is threatened. 
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20. THE VALOR.IZATIOR OF THE ENEB.GETIC POIDliAL OF UR.BAR WASTE: THE 

SITUATION IR PORTUGAL 

H. Baguenier 

The use of energetic potential of urban waste is a very recent 

experience in Portugal and no significant project has yet been undertaken. 

This situation is mainly due to the following factors: 

the non-resolution, until recently, of the problems caused by the 

accumulation of urban waste dumpt in more or less controlled 

dischargings in big and medium sized cities; 

the innovation involved in power production from urban waste, and the 

subsequent lack of know-how; 

the absence of markets for the power produced from urban waste. 

Actually, the heat market in Portugal is not comparable to those in 

northern Europe (e.g, urban heating), and is mainly directed to 

industrial needs. On the other hand, until very recently, the 

conditions of electricity purchase by the Company that has electricity 

production, transport and distribution monopoly was not favorable to 

independent producers. 

During the last three years, however, the conditions needed to better use 

urban waste power were significantly altered: 

The economic development and the reinforcement of the democratic local 

power were translated simultaneously by an aspiration for a better life 

in the cities and for more means available to local powers to better 

answer to the needs of their constituencies. Thus, in the main cities, 

the responsibles believe that they will have to solve the issue on 

urban waste in the following years, and many projects of treatment 

plants are ready to be launched (Coimbra, Cascais-Oeiras-Sintra, 

Portimao, Sao Joao da Madeira, etc.). Most of these projects will be 

supported by FEDER under the Regional Development Programme or under 

other Community Programmes to start in 1989 (ENVIREG Programme). 

The implementation of an energy policy was more firmly oriented towards 

the valorization of endogenous potential and rational use of energy. 

Several incitement programmes were also created. Among these, SIURE 

(Programa de Incentives a Utilizac;ao Racional de Energia) can be of 
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great value, and -combined with the VALOREN Programme - allows to 

finance a number of investments in different forms of power production, 

including those from urban waste. Also Portuguese Parliament passed a 

law on Independent Electricity Production establishing very favorable 

purchasing conditions, and allowing, for instance the practicability of 

projects of power production in incineration plants. It is also 

important to verify that the VALOREN Programme will assign at least 6% 

of the 200 million ECU of investment foreseen to this type of projects. 

The new dynamics assigned to the valorization of the different energy 

potentials at regional and local levels, cannot hide the obstacles the 

responsibles have to face in the implementation1 of the above mentioned 

programmes and actions, among which are: 

the non-acquaintance, at local decision agents level, of the economic 

potential urban solid waste used to produce energy may represent. 

Consequently, systematic actions to insure a good divulgation of 

information are needed; 

the lack of projects of "reference". It would be of great value to 

promote actions of demonstration (for example, in the framework of 

demonstration projects from DG XVII of the EEC) in order to convince 

deciders that the techniques used are warranted; 

the absence of tradition in energy management at municipal levels, is 

an obstacle not only to decisions but also to actions of follow-up to 

the projects decided. One solution would be to create training 

programmes to local agents, linked to appearance of a new function of 

the "Man Energy" integrated in municipal technical services; 

the financial budget to which municipalities are often tied, especially 

because of the blind rules on the permitted levels of debts. 

Appropriate financing tools should be elaborated. 

We think that, in spite of the obstacles underlined above - which we 

believe can be overpassed - and of the relative lack of unexperience of the 

national industry and the local deciders, the use of urban waste to produce 

energy will soon be a reality in Portugal. The political will stated by the 

authorities (and present in the laws) and the aid systems approved is the 

best proof to that. To this national will we can add community financings 

1 Remember that Portugal has only 300 Municipalities (Concelhos), each 
one grouping several Parishes (Preguesios). 
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and results of experiences acquired in other EEC countries. Condition number 

one to success seems to be that municipalities have to become aware of the 

fact they need to obtain tools and means to take in charge the management of 

their energy. 
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21. INTEGRATED EBERGY/EMISSIOBS COBTROL PLARIIIBG OR A MUNICIPAL LEVEL 

C. -0. Wene 

0. Bjorkqvist 

J. Johnsson 

T. Larsson 

B. Ryden 

1. Introduction 

From the Viewpoint (Espejo 1987) of the Environment, the energy system 

contains a number of point sources which emit pollutants that might be 

harmful for the environment. Control measures are designed to reduce 

emissions from these identifiable point sources. From the Energy Viewpoint 

the energy system produces services demanded by the society, but in doing so 

it also creates byproducts that can pose external risks, i.e., might cause 

damage outside the energy system. Byproducte can be reduced either by 

technical "fixes" at individual production plants or by shifting production 

of services to parts of the energy system with no or little harmful 

byproducts. 

There are considerable advantages in trying to merge the two 

viewpoints: i.e., co-ordinating the efforts to develop the energy system and 

to control the emissions from it. The advantages are visible both in control 

costs and in risk management: 

Control costs. There are several indications that control costs depend 

strongly both on system boundaries and on the way control options are 

considered within the system (e.g., Garvey et al., 1982; Ryden and 

Wene, 1987; Bergman, 1988). Coordinating development and control can 

reduce the cost for control by up to 60%. "Bubbling", banking, trading 

of emission rights are examples of compliant schemes which permit 

different co-ordinating efforts (cf Siebert, 1987). 

Risk management. There are several acid rain precursors that may have 

to be controlled. The raising concern about the greenhouse effect puts 

other by-product gases from the energy system in focus. Applying a 

strict Environment Viewpoint on the control of all relevant byproducts 

may ignore important synergies or overlook potential areas of 

conflicts. Some measures for controlling acid rain (e.g., switching 
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from coal to natural gas or nuclear energy) will also help control the 

greenhouse effect, while other measures (e.g. , installing scrubbers) 

will reduce acid rain precursors but not greenhouse gases. Both the 

Environment and the Energy Viewpoints are needed to provide a 

methodology for obtaining consistency between technical control 

strategies for acid rain precursors and strategies to manage the risks 

of a greenhouse effect (Larsson and Wene, 1988). 

A methodology for integrated energy/emissions planning has been 

developed (Ryden and Wene, 1987) and is now being tested in case studies in 

three Swedish conununities; Gothenburg, Uppsala and Varnamo with 400,000, 

150,000 and 30,000 inhabitants respectively. The Swedish conununity is an 

ideal administrative unit to implement such a planning instrument. The law 

on municipal energy planning (SOS 1976) makes the local government 

responsible for energy planning and the last amendment in 1985 mandates the 

city council to design a complete energy plan for the whole community. In 

conununities with district heating systems, an Environmental Bill passed in 

Parliament in June 1988 demands stricter emission standards for S02 and NOx 

from those local systems. 

The Energy Systems Technology Group at Chalmers University of 

Technology has worked with municipal energy planning since 1980 (Wene and 

Andersson, 1981; Wene and Ryden, 1987; Wene, 1988) and the integrated 

energy/emissions planning is an extension of this work. All work is done in 

close co-operation with the community authorities. The methodology uses a 

comprehensive model for the technical energy system, MARKAL. MARKAL is a 

dynamic Linear Programming model developed in a multi-national co-operation 

within the framework of the International Energy Agency (Abilock et al., 

1979; Altdorfer et al., 1979; Fishbone and Abilock, 1981). 

The purpose of this contribution is to give a brief description and a 

rationale for the methodology, and illustrate the use of the methodology by 

some results from the case studies. 

2. Methodology 

2.1 The technical energy system 

Figure 1 shows a simple picture of the conununity energy system. The 

conununity Technical Energy System (TES) contains all energy techno~ogies in 

the conununity and all flows of energy to this technologies from outside the 

conununi ty, between the technologies and from the technologies to the end 
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users. The TES may thus contain technologies for extraction of energy 

carriers from e.g. peat moss, for large and small scale energy conversion, 

and for distribution of energy carriers. Quite specifically, it also 

contains technology for energy conservation by the end user, e.g., 

insulation techniques. 

The existing community Technical Energy System is described in MARKAL 

together with all possible alternative energy technologies and energy paths. 

The model selects the combination of energy technologies and energy flow 

paths that best satisfies the specified system objective over the planning 

period (25-30 years). The model also enables to study the balance of supply 

and energy conservation (Wene, 1980). The system objective is usually 

expressed as minimum total system cost with a real discount rate of r%, 

where r in the case studies discussed here is 6%. 

Figure 1 indicates four factors in the system environment, that 

influence the choice of energy technologies and energy flow paths. 

Consistent assumptions on the development of these factors form a scenario. 

Scenario parameters are given as external input to the model; they "drive" 

the model. The factors are: 

Energy sources: the price and availability of energy carriers on 

international, national and regional energy markets, and the 

availability and cost of extraction of energy carriers from natural 

resources within the system boundaries. 

Useful Energy Demand: demand for energy services in different sectors 

and different geographical regions of the community. 

Technological research and development: technical and economic 

properties of energy technologies available to the community-TES. 

Physical environment: Consists of two parts: 

* Physical Constraints on the use of technologies, e.g. 

availability of natural heat sinks or heat sources; 

solar radiation etc. 

* Environmental Control. Constraints, costs or benefits 

included to internalize the external damage of the technical energy 

system. Emissions Control is part of the Environment Control (see 

2.2!). 

2. 2 Coordinating the development of the energy system and the control of 

emissions 

It is important to realize that the model decides on investments in the 

energy system, the operation of the system and emissions control at the same 
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time; an LP-model considers all possible trade-offs between the system 

objectives and system constraints. The methodology therefore offers 

possibilities to explore all options for coordinating the development of the 

technical energy system with the control of emissions from this system, thus 

pointing to possibilities for total cost reductions. Repowering with 

pressurized fluidised bed or integrated coal gasification combined cycle are 

examples of such options that coordinates efforts for system development and 

emissions control. A detailed account of how the methodology can be extended 

to treat the combined problem of developing and controlling is given by 

Ryden and Wene (1987). 

Figure 2 indicates that there are three types of synergies that can be 

exploited by coordinating development and control: 

Energy flows and technologies (space). Cost-efficient emissions control 

may involve changing energy flows and conversion technologies in 

different parts of the energy system, geographically separated from the 

emissions control point. Changing dispatch patterns is an example 

within the electric subsystem. Cogeneration is an example where energy 

flows within two subsystems (e.g., electric and district heating) can 

be co-ordinated both to increase the energy efficiency and to reduce 

total emissions. A very interesting set of measures concerns the 

coupling between the demand and supply sides. Examples of demand 

measures that will affect total system emissions are: investment in new 

conversion technologies leading to less demand for electricity and 

investments in conservation. 

Dynamics (time). Changes in the energy system can be coordinated with 

more rigorous emissions control. This may involve delaying or advancing 

the time schedule for investments in control measures or energy 

technologies in order to achieve better cost-efficiency. 

Joint control of p~llutants. There may be considerable cost reductions 

through joint control of several pollutants (e.g., S02 and NOx) 

compared to the separate control of each one. Many emerging 

technologies permit the joint control of several pollutants: fluidised 

bed combustion, integrated coal gasification combined cycle (IGCC). The 

cost-efficiency of these technologies is better seen when looking at 

the combined problem of developing the energy system and controlling 

the emissions. 

The methodology is especially adapted to fit into two risk management 

frameworks (Lave, 1984): 
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Cost-efficiency: Emissions control is expressed as contraints on the 

total emissions of different pollutants from the whole technical energy 

system or from parts of it, e.g., the district heating system. The 

model finds the cost-efficient solution that satisfies these 

constraints. The new Environment Bill passed through Parliament in June 

1988 permits such a "bubble" over the local district heating system. 

Cost-benefit: the external damage of emissions are entered into the 

model either as marginal costs for continuing the emissions (i.e., an 

emission fee paid by the system) or as marginal benefits for reducing 

the emissions. The model will reduce the emissions as long as it 

decreases the total system costs, i.e. , as long as the costs for 

reduction are less than the emission fee or less than the received 

benefits. 

2.3 The network of organisations 

The energy-environment system in a community has many actors. The 

system is best described as being managed by a network of organisations, or 

"esoteric boxes" (Beer, 1975). The role of a comprehensive model like MARKAL 

in the planning process has been discussed by Wene and Ryden (1988). 

Considerable efforts are made in all the case-studies to involve actors 

from the important parts of the organisational network in all phases of the 

work: collection and judgement of data, validation of database, selection of 

scenarios, evaluation of results. A reference group follows the work and 

provides a stage for discussions between the different actors. The model 

results give the "hard facts" input to these discussions and provide 

consistent answers to the "What if ••• " questions. Although the methodology 

is built on an optimising model, the process that it initiates is best 

described as a learning process (Checkland, 1981). 

3. Examples of Results 

3.1 Total costs for emissions control 

Figure 3 shows the cost differential between a component by component 

control and control of the stationary part of the technical energy system in 

one of the case studies (Varnamo, 1988). The reduction achieved is the same 

in the two cases: 30% reduction of NOx and 60% reduction of sulphur by 1996. 

The figure illustrates the cost reductions possible if emission constraints 

are applied to the whole technical energy system, and the system is allowed 
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Figure 3: Total cost for sulphur and NOx reductions. 
Component approach v.s. Systems approach. 
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to comply using all the different types of coordination described in 2.2. 

above. 

3.2 The four factors decision: local electricity generation, use of natural 

gas, burning of municipal refuse and eDdssions 

Figure 4 shows the supply of primary energy and electricity "imported" 

from the national grid to the community of Uppsala 1987-2015 (Johnsson et 

al., 1988). Uppsala is situated about 60 miles north of Stockholm. With its 

150,000 inhabitants it is the fourth largest community in Sweden. Most of 

the inhabitants live in the city of Uppsala, where 95% of the residential 

and commercial houses are connected to the district heating grid. The 

district heating system also delivers steam to the major industry; a 

pharmaceutical enterprise. The local utility, owned by the municipality, is 

thus the major buyer of primary energy in the community energy system. 

The figure is a result of the MARKAL model. The price of the 

internationally traded energy carriers (oil, coal, gas) are assumed to 

increase by 3% per year. The phase out of nuclear power is assumed to cause 

a doubling of the price of electricity by the year 2010. Peat is a domestic 

energy carrier produced by a company partially owned by the municipal 

utility. The price for peat is equal to the variable production cost. 

Figure 4 indicates that the utility has to make a major decision in the 

next few years: to use or not to use natural gas in their production system. 

If the assumptions about the system environment in the scenario in Figure 4 

are correct, the most economical solution is to introduce natrual gas around 

1995 and practically all the natural gas should go to the district heating 

system. However, such a decision will effect most parts of the energy system 

and not least the cost for emissions control. 

Local production of electricity. Cogeneration in district heating 

systems is an energy-efficient way of producing electricity and in such 

a large district heating system as Uppsala it is also a very cost­

efficient option if nuclear power has to be phased out. In a combined 

cycle where peat is used to raise additional steam it is possible to 

have an electricity to heat ratio close to 1 and to run against the 

district heat load curve over the whole year while still having an 

equivalent full load time in gas usage of 6000 hours. Figure 5 shows 

the result for the electric system. The combined cycle is built in two 

steps: the first gas turbine will be installed in 1995, the second in 

2005, the utility already has a steam turbine with spare capacity. The 

community changes from being a net importer to a net exporter of 
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Figure 5: The electric system of the community of Uppsala. 
Base scenario. 
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electricity at the end of the period. These interesting results raise 

several questions: 

How safe is the supply of natural gas? Gas is an environmentally 

benevolent energy carrier; how will more stringent emission standards 

and the raising concern about the "greenhouse effect" affect the 

relative price? 

No municipal refuse is burnt after 2005. It has been assumed that a 

major reinvestment has to be made in the refuse burner at this time and 

the model then finds it more economical to invest in a second gas 

turbine and produce more electricity. Uppsala burns the municipal 

refuse from 20 neighouring communities. The present licence to run the 

refuse burner expires in 1991, the contract with the other communities 

expires in 1995. The combined cycle an the refuse burner are competing 

for the heat load in the summer. The result is a complex interplay 

between investment costs, gas price, alternative costs for refuse 

handling, and minimum equivalent load times for gas and refuse (the 

refuse cannot be stored over any longer period of time). What will be 

done with municipal refuse after 2005? How sensitive is the system to 

the costs for alternative ways of handling municipal refuse? What are 

the environmental consequences of these alternative ways compared with 

burning (which produces NOx as well as chlorine and dioxine)? Should 

refuse be phased out earlier than in the base case due to other 

emissions than NOx or sulphur? 

The emissions of sulphur and NOx from the district heating system are 

restricted in accordance with the environmental bill passed in 

Parliament in June 1988. A "bubble" is placed over the district heating 

system and the emissions of sulphur is maximised to 400 tonnes/yr after 

1995 while the average specific emissions of NOx is maximised to 80 mg 

NOx/MJ fuel (input). Figures 6 and 7 show the resulting emissions from 

the total energy system ("Base case"). The increase in NOx emissions 

after 2005 is due to the second step of the combined cycle and export 

of elect~icity. Note that the net effect for the Swedish energy system 

will probably be positive because electricity for cogeneration will 

substitute electricity from condensing plants. What are the 

consequences on emissions from higher gas prices, earlier phase out of 

refuse burning? What is the cost of mo~e stringent emission standards? 

Is it possible to reduce the control costs by widening the bubble to 

the whole community energy system? 
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Figure 6: Emissions of sulphur from the community of Uppsala, 
includiing imported electricity, excluding transport. 
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Figure 7: Emissions of NOx from the community of Uppsala, 
including imported electricity, excluding transport. 
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The matrix in Figure 8 shows the scenarios that have been investigated 

so far and Figures 6 and 7 indicate the effects on emissions of sulphur and 

NOx. "High gas price" refers to a case where the gas price increases by 

6%/year, mimicing a scenario where stringent environmental standards implied 

in most nations drives up the gas price. "Maximal energy conservation" 

refers to a case where very stringent conservation measures are implemented 

in the whole building stock. 

Figure 9 shows the relation between NOx-emissions and use of natural 

gas. The figure shows no clear trends which the corresponding figure for 

sulphur and gas use does. This indicates that the system is constrained by 

the limit on NOx emissions. Figure 9 should be compared with Figure 10 

which shows the system costs of the different scenarios. It is interesting 

to notice that "Maximal energy conservation" reduces NOx by 100 tonnes at 

2010 to the cost of 730 MSEK but putting a bubble over the whole system and 

forcing a reduction of 800 tonnes relative to the base scenario only 

increases the total system cost by 440 MSEK. Widening the bubble to the 

whole system in the base case reduces the total system costs by 145 MSEK. 

Figure 11 shows the cost efficiency of gas for electricity production; 

more than three times as much electricity is produced in the base scenario 

compared to a case with no gas available but everything else being equal. 

"Maximal energy conservation" reduces electricity production by about 200 

GWh/year while more stringent environmental standards have very little 

effect. 

4. Conclusion 

The above mentioned examples show the strong interrelation between 

energy and environmental issues indicating the need for tools that can 

handle both. Further work will be made on analysis of marginal costs for 

different emissions reduction strategies, generalising in a bottom-up 

approach the experiences gained on the local level to the national level and 

testing the consistency of schemes for reducing "acid rain" precursors with 

strategies for handling the risk of a "greenhouse effect". Other important 

issues concern the use of comprehensive models in the energy-environment 

planning process and the legal and regulatory framework necessary to 

coordinate the efforts to develop the energy system and control its 

emissions. 



181 

Figure 8: Scenario-matrix 

ENVIRONM E N T FA C T 0 R S 

E Base scenario: Environment No municipal 
N Environment scenario refuse boiler 
E 
R Base scenario: 
G Energy X X X 
y 

F High gas price X X 
A 
c 
T No gas X 
0 
R Maximal energy 
s conservation X 



182 

Figure 9: Use of natural gas and local production of electricity about 2010. 
All scenarios. The scenario without municipal refuse boiler 
coincide with the Base scenario. 
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Figure II: Use of natural gas and emissions of NOx about 20IO. All 
scenarios. The scenario without municipal r~f~se boiler 
coincide with the Base scenario. 
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22. URBAN ENERGY PLARRIRG: A HEW DIMERSIOR 

K. Juul 

P. Nijkamp 

In this concluding chapter various arguments in favour of urban energy 

planning will be brought together. A plea will be made for a systematic 

European effort to stimulate efficient and effective energy policies through 

the medium of decentralized, local initiatives. The arguments and 

considerations will be presented in a concise way in the form of a 'shopping 

list' 1 • 

1. Energy Policy Objectives and Urban Energy Planning 

In the past years, the European Community has formulated various 

general objectives in regard to energy policy, which should lead to the 

following results: 

increase of energy efficiency; 

reduction of environmental pollution caused by energy use; 

reduction of energy costs for the business sector; 

improvement of spending capacity of households through a reduction of 

energy costs in the residential sector (with a simultaneous improvement 

of living conditions); 

reduction of dependence on foreign (or extra-regional) energy sources; 

enhancement of regional growth through effective energy planning. 

The achievement of these results needs a wide variety of different 

policy measures, most of them being a responsibility of national, regional 

or local governments. Urban energy is one of such policy initiatives. It 

aims at contributing to the fulfilment of the above mentioned general 

results, although from a decentralized angle the focus is much more on the 

1 The authors wish to thank M. Broege, Ph. Devuyst, M. Giaoutzi, A. 
Perrels and P. Vitorio for their suggestions regarding the contents of this 
chapter. 
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potential of urban areas to support these objectives. There is evidently a 

wide variety of urban energy problems and related urban energy and 

environmental policies. Some of them have failed, but several of them have 

been relatively successful (as was clearly shown in the present volume). 

Apparently there is a need for a further exchange of good experiences in the 

area of urban energy planning. 

2. A MUlti-client Orientation 

Cities are the workfloors of planning in many respects, such as 

transportation, environmental quality management, physical planning, energy 

provision, social planning and so forth. 

Decentralized policy initiatives at the urban level which at the same 

time covers a considerable share of the population of a nation may increase 

the efficiency of planning. Urban energy planning may be a good case in 

this context. It should be realized, however, that in general urban energy 

policies are multi-faceted and linked to various sectors in the city (e.g., 

physical planning, transportation, housing, land use, environment etc.). 

Thus they may in various cases also embody conflicts between diverging 

interests (as was clearly shown in various case studies in this book). 

However, they have a higher chance of being broadly accepted by all parties 

involved if they are directed towards generating benefits for (almost) all 

sectors, agencies or institutions within the urban territory (e.g., 

consumers, industry, electricity companies etc.). Thus a 'multi-client' 

orientation of urban energy plans is an important way of enhancing its 

successfulness. Such a multi-client orientation presupposes an integration-

or at least coherent treatment- of different sector plans in a city (e.g., 

housing planning, dwelling insulation, district heating, waste management, 

industrial co- generation, heat recovery at an incineration factory etc.). 

3. Institutional Barriers 

Various case studies point at the limited degree of flexibility in 

urban energy planning c~used by rigid institutional barriers or 

administrative competences reflecting a self-interest of some established 

interest groups. It should be added, however, that the reluctance to accept 
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decentralized energy options at a local scale is often strongly depending on 

lack of convincing arguments. Urban energy planning may broadly be regarded 

as an appropriate policy option, when it is clearly demonstrated that it is 

technically feasible and economically meaningful. 

Rational arguments - taking into consideration the market situation and 

the technology potential - may act as convincing vehicles for removing 

institutional obstacles for urban energy planning. Arguments to be used in 

this context are amongst others: 

financial revenues for all parties; 

favourable environmental effects; 

more competitiveness in view of the open European market; 

contribution to deregulation (including public-private partnership); 

flexibility in terms of production and distribution of energy in case 

of small-scale options; 

better matching of long-term and short-term energy planning. 

In any case, a planning system of incentives based on efficient 

cooperation is always to be preferred to alienating monopolisation leading 

to institutional competence disputes. 

4. Marketing 

Urban energy planning objectives are to be accompanied by well thought 

out marketing strategies and investment plans of local utilities. For 

instance, resort might be taken to a blend of physical urban planning and 

energy planning, in which local space heating supply systems may favour 

urban quality of life as a major goal of urban sustainability policy. 

Similarly, the substitution of conventional oil- or coal-based space heating 

for more environment-friendly alternatives (e.g., natural gas, cogenerated 

district heating) may reduce the ambient concentration of pollutants and­

through a reduction of social costs of energy provision - increase the 

overall energy efficiency. Various examples from European countries have 

shown that this is a meaningful strategy. The promotion of more sustainable 

energy policies at the urban level should of course point out the benefits 

of more efficient urban energy plans, but should also emphasize the 

feasibility of implementing such urb~n energy systems in practice. Only in 
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this case, a willingness may emerge as to the acceptance of new 

institutional configurations, in which energy utility companies may act as 

energy service companies. Clearly, cities may - temporarily - support the 

development of such energy service companies by providing financial 

assistance during an initial phase (and - whenever possible - by using their 

influence on the marketing and investment strategies of publicly owned 

energy utility companies). A critical judgement of existing experiences and 

a transfer of information on successful cases in a European context would 

then be desirable. 

5. Information Transfer 

There is a variety of different cities; there is at the same time also 

a great diversity in urban energy policies, based e.g. on solar heating, 

peak load management, geothermal sources, combined heat-power systems, etc. 

A system of disseminating appropriate information and know-how on such 

initiatives would be extremely helpful for increasing energy efficiency in 

various cities in the European Community, especially when it were combined 

with complementary indicators such as ecological quality, emission of 

pollutants (S02 , NOx, CO, C02 etc). Systematic urban energy impact analysis 

and well structured decision support methods may be extremely useful here, 

especially since a quick transfer of suitable knowledge may contribute to 

preventive environmental policies. Various experiences described in the 

present volume point out the potential of such new endeavours, especially if 

they are combined with decentralized information provision or information 

centres. Besides, exchange of expert knowledge and training of experts may 

also be an important vehicle in this framework. A broader policy programme 

focusing on a wide range of services rendered to local energy initiatives 

may then be desirable, for instance, information provision, problem 

diagnosis, assistance and consultation programmes, demonstration projects of 

local energy projects, etc. It goes without saying that all such new 

endeavours would have to be based on proper urban energy information and 

monitoring systems (using inter alia remote controls, remote alarms and 

remote measurements) that also incorporate relevant sectoral, spatial and 

environmental information. 
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6. Towards a European Urban Energy Programme? 

The experiences reported on in the present volume show the potential 

benefits of appropriate urban energy plans. Instead of straightforward 

capacity expansion (with all environmental externalities involved) 

alternative options do exist through a clever management and re-arrangement 

of existing possibilities. However, information on good case studies is 

rare. What is essentially needed as a first start, is a cross-European 

programme on urban energy planning that serves to disseminate information on 

successful and innovative urban energy policies. Thus 'success stories' of 

urban energy policy which can act as learning mechanisms and catalysts for 

other cities are of paramount importance, in particular because at present 

the exchange of know-how between cities is undoubtedly unsatisfactory. 

Consequently, information on interesting and feasible examples of urban 

energy policy which may provide new insights for other cities in Europe 

would have to be collected on a systematic basis. Such a well focussed 

cross- European urban energy initiative might provide a stimulating role as 

a catalyst for new ways of energy planning in Europe. 
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• 9.30 - 11.15 Analytical Issues and Problems In Local Energy Planning 

* 

* 

* 

* 

Chairman : M. Giaoutzi (HE) Rapporteur : A. Perrels (NL) 

Integrated Energy Emission Control at the Municipal Level in Sweden 

French Perspectives for Integrated Urban Energy Planning 

C.O. Wene (S) 
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A. Ricci (I) 
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A.G. Ceccarelli 
Secretary State of the Environment 
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A. Pela, Ministry of Industry 

Chairman : C. Jones, Deputy Director-General (EC, DG XVII) 

* 14.45 - 15.00 Closing Remarks P. Nijkamp (NL) 
K. Juul (EC, DG XVII) 
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