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RÉPONSE DE SOCIÉTÉ EN COMMANDITE GAZ MÉTRO À LA  

DEMANDE DE RENSEIGNEMENT NO 1 DE LA FCEI RELATIVEMENT À LA 

DEMANDE D’APPROBATION DU PLAN D’APPROVISIONNEMENT ET DE 

MODIFICATION DES CONDITIONS DE SERVICE ET TARIF DE SOCIÉTÉ EN 

COMMANDITE GAZ MÉTRO À COMPTER DU 1er OCTOBRE 2014 

 
CAUSE R-3879-2014 

 
 
 

SPEDE 
 
 

 
Question 1 
 

Références : 
 

(i) Gaz Métro-1, Document 1, p.12 

(ii) Gaz Métro-1, Document 1, p.19 

(iii) Gaz Métro-1, Document 1, p.21 
(iv) Gaz Métro-1, Document 1, p.24 

 

 
Préambule : 
 
Aux références (i) et (ii), Gaz Métro indique qu’elle sera assujettie aux deuxièmes et troisièmes périodes 

de conformité du SPEDE à deux titres : 

- entreprise œuvrant dans les secteurs du transport et de la distribution de gaz naturel (QC.1 et 

QC.29) 

- distributeur de gaz naturel (QC.30) 

 
À la référence (iii), Gaz Métro mentionne le stockage souterrain de gaz naturel parmi les sources d’émission 

qu’elle devra déclarer. 

 
À la référence (iv), Gaz Métro présente une évaluation des GES par type d’émission. Aucune émission pour 

le stockage souterrain n’est présentée. 
 

 
Questions : 
 
1.1 Veuillez indiquer si Intragaz sera assujettie au SPEDE en tant qu’entreprise œuvrant dans les secteurs 

du transport et de la distribution de gaz naturelle [sic]. 

 

Réponse : 

 Gaz Métro ne le croit pas. Contrairement à ce qui est suggéré dans la question, Intragaz n’œuvre pas 

dans le « secteur du transport et de la distribution du gaz naturel ». 
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1.2 Veuillez indiquer qui de Gaz Métro ou d’Intragaz devra couvrir les émissions de GES liées aux 

activités des sites d’entreposage. 

 

Réponse : 

Gaz Métro doit, en tant que distributeur de gaz naturel, déclarer et couvrir les émissions de GES 

relatives à ses activités de transport et de distribution de gaz naturel, incluant notamment les émissions 

de GES résultant de ses opérations sur les sites d’entreposage de Pointe-du-Lac et Saint-Flavien. Ces 

émissions de GES entreront dans la rubrique « combustion » (selon l’article QC.1 du Règlement sur 

la déclaration obligatoire de certaines émissions de contaminants dans l’atmosphère (RDOCÉCA). 

 

 

Question 2 : 
 

Références: 
 

(i) Gaz Métro-1, Document 1, p.30, tableau 4 
 
 
Questions : 
 
2.1 Veuillez expliquer la hausse marquée des émissions prévue en 2018, suivie d'une baisse en 2019. 
 

Réponse : 

La hausse des émissions prévues en 2018 suivie d’une baisse en 2019 s’explique principalement par 

la mise en production d’un nouveau client dans le secteur de la production d’engrais. 

Le début de la production de ce client est prévu dans le quatrième trimestre de l’année 2017 et les 

émissions relatives à sa consommation de gaz naturel excéderont 25 000 tonnes dès ce trimestre.  

Par contre, ces émissions seront constatées dans la déclaration annuelle de ce client au plus tard le 

1er juin 2018. Selon la réglementation en vigueur1, ce n’est qu’au 1er janvier 2019 que le client sera 

reconnu comme un grand émetteur assujetti directement au SPEDE. 

Par conséquent, les émissions du quatrième trimestre de 2017 et celles de 2018 devront faire partie 

des déclarations d’émission 2017 et 2018 de Gaz Métro et être couvertes par des achats de droits 

d’émission par Gaz Métro. À partir de 2019, les émissions de ce client ne feront plus partie de la 

déclaration annuelle de Gaz Métro, ce qui explique la réduction des émissions à partir de 2019. 

 

                                                           
1 Paragraphe 3 du 1er alinéa de l’article 19 du Règlement sur le système de plafonnement et d’échange de droits d’émission. 

http://www2.publicationsduquebec.gouv.qc.ca/dynamicSearch/telecharge.php?type=3&file=/Q_2/Q2R46_1.HTM 

http://www2.publicationsduquebec.gouv.qc.ca/dynamicSearch/telecharge.php?type=3&file=/Q_2/Q2R46_1.HTM
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Question 3 : 
 

Références : 

 
(i) Gaz Métro-1, Document 1, p.76, Schéma 2 

 

Préambule : 

 
À la référence (i), Gaz Métro présente une proposition pour la fonctionnalisation et l’allocation des coûts. 

 
Questions : 
 
3.1 Veuillez confirmer que le coût des lettres de crédit dépend du coût total des droits d’émission acquis. 

 

Réponse : 

Gaz Métro confirme que le coût des lettres de crédit dépend principalement du coût total des droits 

d’émission acquis. 

Le coût des lettres de crédit peut être divisé en deux : un coût fixe et un coût variable. Il y a un coût 

fixe minime à l’émission d’une lettre de crédit et ce, peu importe le montant de la lettre de crédit. Le 

coût variable des lettres de crédit dépend, quant à lui, du montant demandé pour la lettre de crédit et 

de la durée pour laquelle celle-ci aura été valide. À chaque enchère, Gaz Métro devra émettre une 

lettre de crédit du montant nécessaire pour couvrir les coûts des mises faites par Gaz Métro lors de 

cette enchère. Selon le résultat de l’enchère, le coût réel d’achat des droits d’émission pourra être 

moins élevé que le montant de la lettre de crédit. 

 

3.2 Veuillez confirmer que le coût total des droits d’émissions acquis dépend des volumes distribués. 

 

Réponse : 

Gaz Métro confirme que le coût des droits d’émission acquis pour la clientèle assujettie au tarif 

SPEDE, à prix d’acquisition égal, dépend des volumes distribués.  

Le coût total des droits acquis dépend principalement de deux facteurs. Le premier est les émissions 

de GES à couvrir qui, elles, peuvent dépendre des volumes distribués à condition que les volumes 

distribués ne fassent pas partie des exclusions détaillées à la réponse à la question 1.1 de la demande 

de renseignements no 1 du GRAME, à la pièce Gaz Métro-5, Document 4. Le second facteur est le 

prix des droits d’émission.  

  

3.3 Considérant vos réponses en 1.1 et 1.2, veuillez justifier de ne pas allouer le coût des lettres de crédit 

sur la base des volumes distribués. 
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Réponse : 

Comme le coût des lettres de crédit dépend principalement du coût total des droits d’émission acquis, 

l’allocation de ces coûts entre les coûts de types 2 et 3 représenterait mieux le lien de causalité des 

coûts.  

À cet effet, Gaz Métro ne s’opposerait pas à les intégrer au coût d’acquisition des droits d’émission. 

Étant donné que la quantité de droits d’émission acquis n’est pas nécessairement égale à la quantité 

de volume distribué au cours d’une année, cette façon de procéder permettrait d’allouer le coût des 

lettres de crédit à la bonne génération de clients. Ainsi, si Gaz Métro procédait à l’achat de l’ensemble 

des droits d’émission au tout début de la période de conformité de trois ans, plutôt que d’allouer 

l’ensemble du coût des lettres de crédit aux volumes distribués la première année, cette façon de 

procéder permettrait d’allouer les coûts sur les trois ans en fonction des volumes distribués de chaque 

année. De plus, en intégrant le coût des lettres de crédit au coût d’acquisition, le coût serait attribué 

aux coûts de type 2 et 3 en fonction des droits d’émission requis pour chaque type de coût. 

Par contre, étant donné que le coût des lettres de crédit ne représente, pour trois ans, qu’environ 0,1 % 

des coûts totaux du SPEDE, Gaz Métro a inclus ces coûts de gestion liés aux enchères avec les coûts 

administratifs. De plus, comme la majorité des coûts de type 1 (administratifs) est de nature fixe, 

l’allocation en fonction du nombre de clients est justifiée. 

 

3.4 Veuillez indiquer si l’arrivée de nouveaux clients aura comme effet de faire augmenter les dépenses en 

« Administration et gestion ». 

 

Réponse : 

 Non. 

 

3.5 Veuillez indiquer si l’arrivée de nouveaux clients aura comme effet de faire augmenter le « Coût de 

vérification ». 

 

Réponse : 

Non. 

 

3.6 Veuillez commenter quant à la possibilité d’utiliser un facteur mixte (e.g. volume/client) tel que proposé 

pour les dépenses en « Réglementation, comptabilité, Affaires publiques et gouvernementales » (voir 

dossier R-3867-2013). 
 

Réponse : 

Gaz Métro comprend que la question porte sur les coûts 1, c.-à-d. les coûts de gestion et 

d’administration. 
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Les coûts administratifs de type 1 sont majoritairement fixes (74 %). La portion fixe comprend le coût 

de l’unité administrative et les coûts de vérification. Le coût des lettres de crédit représente la portion 

variable. 

Plutôt que d’utiliser un facteur mixte, Gaz Métro préférerait retirer le coût des lettres de crédit des 

coûts de type 1 et l’ajouter aux coûts d’acquisition (coûts de types 2 et 3). Tel qu’expliqué à la réponse 

3.3, le coût des lettres de crédit varie principalement en fonction des droits d’émission acquis. Or, la 

quantité de droits d’émission acquis peut être différente de la quantité de volume distribué pour une 

période d’une année. Par conséquent, ajouter le coût des lettres de crédit aux coûts d’acquisition des 

droits d’émission permettrait une allocation plus précise. 

Cependant, puisque le coût total des lettres de crédit ne représente qu’une faible partie du coût total 

du SPEDE, Gaz Métro croit que son allocation proposée, en fonction du nombre de clients, demeure 

tout de même représentative de la majorité des coûts de la catégorie administrative. 

 

 

Question 4 : 
 

Référence : 
 

(i) Gaz Métro-1, Document 1, p.82 

 
Préambule : 
 
À la référence (i), Gaz Métro écrit : 

 
« […] le prix théorique d’acquisition des nouvelles unités d’émission de GES sera le plus élevé 

entre le prix de la dernière enchère et le prix minimum prévu pour l’enchère subséquente. » 

 
4.1 Étant donné que le prix minimum d’enchère augmentera d’une année à l’autre, la formule proposée ne 

risque-t-elle pas d’avoir pour effet de facturer un prix trop élevé entre la dernière enchère d’une année 

et la première enchère de l’année subséquente? 
 

Réponse : 

L’utilisation du plus élevé du prix de la dernière enchère et du prix minimum de l’enchère subséquente 

comme prix théorique d’acquisition des droits d’émission est justifiée par la couverture face aux 

fluctuations à la hausse des prix de droits d’émission dont Gaz Métro souhaite prémunir sa clientèle 

et par la simplicité de la méthodologie employée.  

La trajectoire croissante du prix des droits d’émission imposée par l’indexation du prix minimum des 

enchères exerce une pression haussière sur les prix transigés de gré à gré et sur les prix des encans 

trimestriels. Comme l’acquisition de droits d’émission se fait en grande partie lors de ces encans 

trimestriels, on ne prend connaissance du prix d’acquisition que lors des enchères. 
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Supposons un scénario où le prix des droits d’émission pour une enchère donnée serait toujours égal 

au prix minimum de cette enchère. La méthode proposée aurait alors pour effet de facturer un prix 

trop élevé à la clientèle entre deux enchères de prix minimum différents. Cette surfacturation serait 

toutefois bornée à l’indexation. 

Supposons maintenant un scénario inverse où la méthodologie ne tiendrait compte que du prix de 

l’enchère précédente et où le prix des droits d’émission aux enchères subséquentes serait beaucoup 

plus élevé que lors des enchères précédentes. Il existerait alors un risque de sous-facturation dans la 

période entre la dernière enchère d’une année et la première enchère de l’année subséquente. Cette 

sous-facturation n’a pas de limite inférieure. 

Dans le premier scénario, le prix du droit d’émission est borné inférieurement et la surfacturation se 

limite à la différence de prix entre le coût théorique et le coût réel d’acquisition. Cette surfacturation 

se traduit dans les périodes subséquentes par une remise au client par le compte d’écart cumulatif.  

Dans le second scénario, le prix du droit d’émission n’est pas borné supérieurement, ce qui signifie 

que la sous-facturation n’est pas non plus bornée. Si le prix de l’enchère subséquente devait dépasser 

largement le prix de l’enchère précédente, une hausse tarifaire serait subie en raison de l’augmentation 

du prix des droits d’émission facturés au client et une hausse supplémentaire serait également subie 

en raison de l’augmentation du compte de frais reportés étant donné la sous-facturation pendant la 

période précédant l’enchère. 

L’utilisation du maximum de deux prix dans l’établissement du prix théorique limite donc le choc 

tarifaire potentiel en réduisant la hausse tarifaire nominale et le montant à remettre au client par le 

compte de frais reportés. 

Étant donné que la plupart des achats de droits d’émission se feront au moment des enchères, le prix 

théorique d’acquisition est une notion requise par Gaz Métro. La formule proposée protège la clientèle 

contre les hausses importantes de coûts et limite la surfacturation à au plus, l’indexation du prix 

minimum des droits d’émission, tout en demeurant simple à comprendre. 

 

Question 5 : 
 

Référence : 
 

(i) Gaz Métro-1, Document 1, p.84, graphique 15 
 
Questions : 
 
5.1 Veuillez indiquer le volume de gaz utilisé pour effectuer les évaluations de l’impact du SPEDE dans le 

marché résidentiel. 
 

Réponse : 

Veuillez vous référer à la réponse 2.1 de la demande de renseignements no 1 de la Régie, à la pièce 

Gaz Métro-5, Document 1. 
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Question 6 : 
 

Références : 
 

(i) Gaz Métro-1, Document 1, Annexe 3, section 2.1.2.2 

(ii) Gaz Métro-1, Document 1, Annexe 3, page 8, tableau 2 
 

 

Questions : 
 
6.1 Veuillez justifier les hypothèses suivantes : 

 

 

6.1.1 Raffineries : émissions stables de 2014 à 2020. 

Réponse d’ÉcoRessources : 

Les perspectives de l’Energy Information Administration (EIA) publiées en 2013 prévoient une 

capacité de raffinage stable de 2013 à 20202. 

 

6.1.2 Forage pétrolier : réduction de 50% de la croissance prévue par EIA. Veuillez expliquer de quelles 

corrélations historiques il est question. 

Réponse d’ÉcoRessources : 

L’EIA fournit les perspectives de croissance de la production pétrolière dans les prochaines années. 

Pour obtenir les perspectives de croissance des émissions à partir des perspectives de croissance de la 

production pétrolière, TRPC a appliqué un facteur de 50 %. Ce facteur a été obtenu en comparant les 

données de production du California Department of Conservation avec les données d’émissions du 

secteur fournies par le California Air Ressources Board pour les années 2008 à 2011. Même si la 

corrélation n’est pas parfaite, on voit que les changements dans les émissions sont environ la moitié 

des changements dans la production, d’où le facteur de 50 %. 

 

6.1.3 Ciment : réduction de 50% de la croissance prévue par Portland Cement Association et stabilité 

de 2017 à 2020. 

Réponse d’ÉcoRessources : 

Pour le secteur du ciment, Thomson Reuters Point Carbon (TRPC) n’a pas pu établir de corrélation 

comme pour le secteur pétrolier à la question 6.1.2. Ceci étant dit, les courbes de coût marginal 

d’abattement (MAC) pour le ciment montrent qu’un certain nombre de réductions d’émissions sont à 

coûts négatifs et devraient donc logiquement être menées dans un scénario de « cours normal des 

affaires ». En ajoutant à ce constat une hypothèse d’innovation continue dans le secteur, TRPC est 

                                                           
2 www.eia.gov/forecasts/aeo/pdf/0383(2013).pdf 
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arrivé à introduire le même facteur de 50 % entre les projections de production de la Portland Cement 

Association (PCA) et les projections d’émissions.  

Après 2017, aucune prévision adéquate n’existe selon TRPC. Dans ces conditions, TRPC émet 

l’hypothèse, sur la base de sa propre expérience et de différents paramètres de marché (croissance 

économique, augmentation de l’efficacité…), que les émissions seront stables entre 2017 et 2020.  

 

6.1.4 Veuillez commenter sur le réalisme des hypothèses relatives au transport à la lumière des 

statistiques récentes. 

Réponse d’ÉcoRessources : 

Les hypothèses relatives au transport dépendent de 3 éléments : 

1. La teneur en carbone des carburants utilisés. TRPC a pris pour hypothèse que le standard 

californien, le LCFS (Low Carbon Fuel Standard), serait maintenu, et donc respecté 

puisqu’il s’agit d’une directive. Le LCFS exige une réduction d’au moins 10 % de l’intensité 

carbone des carburants de transport en Californie d’ici 2020. Dans son scénario haussier, 

TRPC a prévu la possibilité que le LCFS soit retiré. Dans ce cas, ce sont les standards 

fédéraux sur les carburants renouvelables (RFS), moins contraignants, qui seront 

d’application.  

2. L’efficacité des véhicules sur route. TRPC s’est basé sur les objectifs fixés par 

l’Environmental Protection Agency (EPA). 

3. Les véhicules-miles parcourus. TRPC a basé ses estimations sur les projections 

démographiques. C’est sur ce troisième élément que se situe la plus grande incertitude, 

puisqu’il s’agit du  seul élément à ne pas faire l’objet d’un standard chiffré. Il est donc 

possible que les véhicules-miles parcourus soient plus importants que le scénario moyen de 

TRPC, mais il est également possible que certaines évolutions technologiques (comme la 

pénétration des véhicules électriques) amènent des émissions plus faibles. De plus, la 

Californie tend à être agressive dans ses cibles de réduction des émissions liées au transport.  

Dans l’ensemble, ÉcoRessources estime que les hypothèses sont réalistes. De plus, chacun des 

éléments cités a été intégré dans l’analyse de Monte-Carlo.  

 

6.1.5 Les taux de croissance annuels respectifs de -1% et -2% pour les secteurs québécois de l’industrie 

et du transport. Veuillez de plus fournir le rapport d’août 2012 auquel il est fait référence. 
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Réponse d’ÉcoRessources : 

TRPC s’est basé pour ces chiffres sur un document d’Environnement Canada d’août 2012 (annexé à 

ce document) ainsi que sur le dernier Plan d’action sur les changements climatiques (PACC 2020) 

produit par le gouvernement du Québec3. 

Globalement, le PACC2020 prévoit une réduction de 81 MT en 2010 à 73 MT en 2020 avec les 

politiques existantes. Cela amène à un taux de croissance annuel composé de -1 %, qui est le chiffre 

directement utilisé par TRPC pour l’industrie. Pour le transport, l’hypothèse de décroissance de -2 % 

est basée sur deux éléments : 

1. De nombreuses mesures du PACC 2020 qui n’avaient pas encore été mises en place 

concernaient le transport, ce qui laisse penser que le transport est en mesure de dépasser le 

taux de -1 % prévu globalement avec les politiques « actuelles » (c’est-à-dire du moment de 

la rédaction du PACC2020). 

2. Le rapport d’Environnement Canada prévoit lui une décroissance annuelle de 2 % dans le 

transport courant (autos, camions, motos) de 2010 à 2020. 

 

6.2 Relativement à la référence (ii), veuillez indiquer l’impact marginal sur le prix d’équilibre de chacune 

des hypothèses. 

Réponse d’ÉcoRessources : 

Les analyses de sensibilité menées dans le cadre de cette analyse de prix ne permettent pas d’isoler 

l’effet de variations sur chacune des hypothèses citées à la question 6.1, mais ÉcoRessources et TRPC 

sont d’avis que leur impact marginal sera très faible. 

 

 

Question 7 : 
 

Référence : 
 

(i) Gaz Métro-1, Document 1, section 2.1.2.3 
 
Questions : 
7.1 Dans quelle mesure est-il réaliste de croire que les agents économiques réagiront conformément aux 

prévisions de la courbe MAC? 

 

Réponse d’ÉcoRessources : 

Les courbes MAC constituent une approximation et une simplification des comportements des acteurs 

économiques, mais il s’agit selon nous des meilleures données disponibles pour effectuer une analyse 

de ce type. TRPC a utilisé les courbes développées par l’État de Californie. À court terme, le 

comportement des acteurs économiques peut effectivement déroger du comportement anticipé par les 

                                                           
3 www.mddep.gouv.qc.ca/changements/plan_action/pacc2020.pdf 

http://www.mddep.gouv.qc.ca/changements/plan_action/pacc2020.pdf
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courbes MAC, mais à plus long terme, les comportements des acteurs économiques vont se rapprocher 

davantage des modèles économiques. 

 

7.2 Sur quoi se fonde l’hypothèse d’amélioration annuelle de 1% de la courbe MAC? Veuillez justifier 

cette hypothèse. 

 

Réponse d’ÉcoRessources :  

Il s’agit d’une hypothèse posée par TRPC et vise à tenir compte de l’évolution inévitable des 

technologies : des technologies plus efficaces arrivent continuellement sur le marché et réduisent les 

coûts de réduction. Il est à noter que ce paramètre a également été inclus dans l’analyse de Monte-

Carlo. 

 

 

Question 8 : 
 

Référence : 
 

(i) Gaz Métro-1, Document 1, p.9 

(ii) Gaz Métro-1, Document 1, p.11, tableau 4 

(iii) Gaz Métro-1, Document 1, p.12, figure 2 

 
Questions : 
8.1 Relativement à l’expérience de Monte-Carlo réalisée autour du scénario réaliste, veuillez indiquer dans 

combien des 10 000 exécutions le prix d’équilibre est inférieur au prix plancher. 

 

Réponse d’ÉcoRessources :  

Le modèle ne peut pas fournir de prix d’équilibre qui soit inférieur au prix plancher. S’il n’y avait pas 

de prix plancher inclus dans le modèle, il est probable que le prix d’équilibre descendrait à des niveaux 

très bas. Toutefois, le prix plancher dépend de l’inflation (le prix plancher augmente de 5 % + 

l’inflation chaque année). Étant donné que l’inflation est elle-même un paramètre de l’analyse de 

Monte-Carlo (avec un écart-type de 1,81 %), il est normal que certaines simulations amènent à des 

inflations faibles et donc des prix plancher plus faibles que ceux qu’on aurait avec, par exemple, une 

inflation fixe de 2 %. Cela peut amener la perception que le prix d’équilibre est sous le prix plancher, 

mais ce n’est pas le cas. C’est le prix plancher qui varie. Cela permet de montrer aussi que l’inflation, 

dans une situation générale proche du prix plancher, devient un déterminant majeur des prix sur le 

marché.   

 

8.2 Le cas échéant, veuillez présenter les courbes d’offre et de demande donnant lieu à un tel prix 

d’équilibre et justifier le profil de la courbe d’offre permettant de générer un tel équilibre. 
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Réponse d’ÉcoRessources :  

Non applicable étant donné la réponse à la question 8.1 

 

8.3 Veuillez faire les simulations suivantes : 
8.3.1 8000 exécutions de l’expérience de Monte-Carlo du scénario réaliste en rendant déterministe le 

niveau d’inflation (à 2%) 
8.3.2 1000 exécutions de l’expérience de Monte-Carlo du scénario baissier en rendant déterministe le 

niveau d’inflation (à 2%) 
8.3.3 1000 exécutions de l’expérience de Monte-Carlo du scénario haussier en rendant déterministe le 

niveau d’inflation (à 2%) 
 

Réponse  :  

Voir l’annexe 2 Analyse probabiliste des prix du carbone pour la période 2013-2020 produit par 
ÉcoRessources en date du 30 juillet 2014. 

Voir l’annexe 3. Il s’agit d’un fichier Excel joint, incluant les données permettant de distinguer les 
résultats provenant de chacun des scénarios expliqués en annexe 2 en réponse aux questions 8.3.1, 
8.3.2 et 8.3.3. 

 

8.4 Veuillez présenter dans un tableau similaire à celui de la référence (ii), la distribution de probabilité de 
ces 10 000 (8000+1000+1000) en y présentant les statistiques suivantes : le minimum, le 1er percentile, 
le 5e percentile, le 10e percentile, le 25e percentile, le 50e percentile, le 75e percentile, le 90e percentile, 
le 95e percentile, le 99e percentile, le maximum, la moyenne, l’écart-type, le coefficient d’asymétrie 
(skewness) et le kurtosis. 
 
Réponse :  

[…] 

Voir réponse aux questions 8.3 à 8.3.3. 

 

8.5 Veuillez de plus présenter dans un tableau la distribution de probabilité de ces 10 000 
(8000+1000+1000) exécutions sur un graphique similaire à celui de la référence (iii) pour l’année 2020. 
 
Réponse  :  

[…] 

Voir réponse aux questions 8.3 à 8.3.3. 

 

8.6 EcoRessources, TRPC et Four twenty seven ne sont-elles pas d’avis que l’évolution des prix, tous 
scénarios confondus, serait mieux représentée par une distribution asymétrique (e.g. log- normal, chi-
carré) que par une distribution normale. 
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Réponse d’ÉcoRessources :  

Il est important de noter que TRPC n’impose pas un type de distribution à l’évolution des prix de son 

modèle. TRPC impose plutôt un type de distribution aux intrants de son modèle (les hypothèses). Ces 

distributions sont dans certains cas normales et dans d’autres binaires. Ceci, combiné à d’autres aspects 

du modèle lui-même, amène à une distribution des prix qui, pour la simulation qui nous occupe, 

s’apparente à une loi normale, tel qu’illustré à la figure 2 de l’Annexe 3 du document Gaz Métro-1, 

Document 1. 

 

8.7 Sinon, veuillez élaborer sur les distributions de probabilités les plus couramment utilisées, d’après votre 

expérience, pour modélisation des prix ou autres variables avec bornes inférieures. 

 

Réponse d’ÉcoRessources :  

Voir réponse à la question 8.6. 
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Canada’s Emissions Trends 

Executive Summary                

Overview 

When Canada signed the Copenhagen Accord in December 2009, it committed to 
reduce its greenhouse gas (GHG) emissions to 17% below 2005 levels by 2020, 
establishing a target of 607 Megatonnes (Mt). This mirrors the reduction target set by 
the United States. 

According to the International Energy Agency, Canada’s CO2 emissions from fuel 
combustion in 2009 accounted for approximately 2% of global emissions. Canada’s 
share of total global emissions, like that of other developed countries, is expected to 
continue to decline in the face of rapid emissions growth from developing countries. 

The Government of Canada’s initial focus in tackling GHG emissions has been directed 
at the largest source of Canadian emissions through regulation of the transportation 
sector, as well as actions to reduce emissions from electricity generation. The 
Government is now turning its focus to work with partners in other key economic 
sectors, in particular, working with our partners in the oil and gas sector to make 
further progress on meeting our target. 

The future path of greenhouse gas emissions in Canada will depend on a number of 
factors including: economic activity, population, development of energy markets and 
their influence on prices, technological change, consumer behaviour, and government 
actions.  

Last year, Canada’s GHG emissions were projected to be 785 Mt in 2020. Since that 
time, there have been several key developments and GHG emissions are now 
projected to be 65 Mt lower at 720 Mt in 2020. This is despite the fact that Gross 
Domestic Product (GDP) is projected to be slightly higher in 2020 in this year’s 
projection. The decline in projected emissions, when compared to last year, is 
influenced by four main factors: 

 
• Emissions are increasingly becoming decoupled from economic growth. Changes 

in behaviour by consumers and businesses, in part due to federal, provincial 
and territorial actions, are leading to a decline in emissions intensity.  
 

• Projected sectoral shifts in the economy are also contributing to this 
improvement in emissions intensity. Compared to last year's report, projected 
growth for the emissions-intensive sectors is now lower, while it is now higher 
for the less emissions-intensive sectors. This reduces projected emissions in 
2020, even though total GDP is projected to be slightly higher.  
 

• For the first time, the contribution of the land use, land-use change and 
forestry (LULUCF) sector to achieving Canada’s target is included in our 
projections.     
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• This year’s projections also have a new, lower starting point as the most recent 
data show emissions were significantly lower in 2010 than previously estimated. 
Last year, emissions were estimated to be 710 Mt and since that time, 
preliminary data collected by Statistics Canada and assessed for the National 
Inventory Report 1990-2010: Greenhouse Gas Sources and Sinks in Canada (NIR) 
put Canada’s actual emissions in 2010 at 692 Mt.  
 

Canada’s Greenhouse Gas Inventory shows a decoupling of GHG 
emissions from economic growth 

Canada’s total greenhouse gas emissions in 2010 were 692 Mt, essentially unchanged 
from 2009 levels (a 0.25% increase). This means that between 2009 and 2010, 
Canada’s emissions remained steady despite economic growth of 3.2%.  

Over the last two decades, technological and structural changes, along with increases 
in efficiency, have acted to create this decoupling of emissions and economic growth. 
The Canadian economy has experienced a substantial decline in energy intensity as 
industrial processes have become more efficient and lower-emissions and service-
based industries have grown. As well, emissions from energy generation have declined, 
primarily due to changes to the generation mix and closure of coal-fired generating 
units. As a result, economic activity and the level of greenhouse gas emissions are 
becoming increasingly independent. Between 2005 and 2010, the economy grew by 
6.3% whereas Canadian greenhouse gas emissions decreased by 6.5%. 

Per capita emissions in 2010 fell to 20.3 tonnes of carbon dioxide equivalent per 
person, their lowest level since tracking began in 1990. In comparison to the 2005 
level (22.9 t CO2 eq/capita), per capita emissions in 2010 are 2.6 tonnes of carbon 
dioxide equivalent lower. Canada is making steady progress towards its commitment to 
reduce GHG emissions. Of note, since 2005, annual greenhouse gas emissions have 
dropped by 48 megatonnes and emissions have declined in almost all sectors, including 
oil and gas and electricity generation.   

 

Emissions intensity continues to improve through 2020 with help 
from federal, provincial, and territorial actions 
In this year’s report, Gross Domestic Product (GDP) is projected to be slightly higher in 
2020 than in the previous report (by 0.8%), while GHG emissions are lower (by 5.3%). 
The projected decline in GHG emissions is thus associated with a reduction in 
intensity, implying greater de-coupling between GDP and GHGs. The improvements in 
emission intensity are in part due to: i) increased contribution of the services sector, 
which typically emits less emissions per dollar of GDP; and ii) actual emissions in 2010 
were lower than projected, while actual GDP was higher. The decline in emissions   
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intensity was also due to the fact that consumers and businesses are making more 
progress in reducing emissions. Government programs are contributing to this by 
helping to accelerate the adoption of energy efficient technologies and cleaner fuels. 

Canada is moving forward to regulate GHGs on a sector-by-sector basis, aligning with 
the U.S where appropriate. The Government of Canada has started with the 
transportation and electricity sectors – two of the largest sources of Canadian 
emissions – and plans to move forward with regulations in partnership with other key 
economic sectors, including oil and gas. Last year’s report included emissions 
regulations for light-duty vehicles for the model years 2011-2016 as well as an 
electricity performance standard to phase-out coal-fired electricity, Alberta’s 
Specified Gas Emitters Regulation, British Columbia’s carbon tax and Quebec’s carbon 
levy. Provincial policies such as Ontario’s phase-out of coal-fired electricity also made 
important contributions. Projected emissions levels in the 2012 version of the report 
have further declined, in part through the inclusion of further federal actions on 
additional emissions regulations for light-duty vehicles for the 2017-2025 period as 
well as heavy duty vehicle regulations. Recent provincial actions (e.g., Quebec’s cap-
and-trade, Nova Scotia’s emissions cap for electric utilities, increased stringency of 
building energy codes, equipment standards and requirements for capturing methane 
from landfill gas) are also included. Total emissions in 2020 are projected to decrease 
to 720 Mt. 

The future trajectory of Canadian GHG emissions can, and will, be influenced by 
further government actions, technological change, economic conditions, and 
developments in energy markets. Recognising this, Environment Canada has developed 
scenarios for projected emissions based on different assumptions regarding future 
economic and energy market developments. 

 
For the first time, there is recognition of the contribution of the 
Land Use, Land-Use-Change and Forestry sector   

The Land Use, Land-Use-Change and Forestry sector (LULUCF) has been internationally 
recognised as an important consideration in global accounting frameworks for 
emissions reductions. Improvements in greenhouse gas related activities within 
Canada’s LULUCF sector can make an important contribution towards reducing 
national emissions levels, given Canada’s large supply of forest and cropland.  

This 2012 Emissions Trends Report represents a key milestone for Canada in moving 
towards the inclusion of the LULUCF sector in accounting of GHG emissions. New 
projections allow the inclusion of the LULUCF sector in emission projections for the 
first time. Current estimates suggest a net contribution of 25 Mt of GHG emissions 
towards the 2020 target. While these estimates are preliminary in nature and will 
change as a result of ongoing efforts to improve data and methodologies as well as the 
consideration of alternative accounting approaches, they provide a solid first step 
toward recognizing the important contribution from LULUCF.  

This important step will encourage advancement in policies and measures to make 
further progress towards Canada’s GHG reduction goals.  
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The report projects that Canada is one half of the way toward 
meeting its Copenhagen Commitment 

Overall, this report demonstrates that Canada is making significant progress towards 
meeting its 2020 target for GHG emissions. Beyond federal initiatives, provincial and 
territorial governments are contributing with significant action of their own under 
their respective jurisdictional targets. Taken together, the measures of the federal 
and provincial governments, combined with the efforts of consumers and businesses, 
are projected to have a significant impact on emissions over the coming years. 

 

Table ES 1 – Canadian GHG Emissions and Government Measures (Mt CO2e) 

 2005 2010 2015 2020 

Emissions – Assuming No Government Measures 
(2011) 740 

 
718 784 850 

Emissions – with Existing Government measures 
(2012 update)*  740 

 
692 700 720 

* Includes the contribution of LULUCF in 2015 and 2020. 

 

Last year, Canada’s GHG emissions were projected to be 850 Mt in 2020 under a 
scenario assuming no government measures to reduce emissions. Taking into account 
existing measures of federal, provincial and territorial governments, it was projected 
that emissions would be 785 Mt in 2020. This reduction of 65 Mt represented one 
quarter of the reductions needed to meet Canada’s target of 607 Mt. This year, GHG 
emissions are now projected to be 720 Mt in 2020, as a result of all the developments 
outlined in this report. The gap between the initial projected business-as-usual GHG 
emissions in 2020 (850 Mt) and the 607 Mt target now has been closed by 130 Mt – one 
half of the way to meeting Canada’s target. Upcoming federal policies, in particular 
oil and gas regulations, along with further provincial measures, will further contribute 
to the additional 113 Mt required for Canada to meet its commitments under the 
Copenhagen Accord. 
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Figure ES 1 – Scenarios of Canadian Emissions to 2020 (MtCO2e) 
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Preface 

Consistent with its goal of becoming a “World Class Regulator”, and ensuring greater 
transparency, Environment Canada has committed to publish emissions projections 
annually. This is the second annual report, building on last year’s publication, 
Canada’s Emissions Trends 2011. 

The analysis presented in this report incorporates the most up-to-date statistics on 
GHG emissions and energy available at the time that the technical modeling was 
completed1, and is based on scenarios of emissions projections using a detailed, 
proven Energy, Emissions and Economy Model for Canada.   

Last year, projected emissions were 710 Mt in 2010. Since that time, data collected by 
Statistics Canada for 2010 has been assessed for the National Inventory Report 1990-
2010: Greenhouse Gas Sources and Sinks in Canada (NIR) in accordance with standards 
set by the Intergovernmental Panel on Climate Change – a United Nations body. 
Estimates published in the 2012 NIR show that Canada’s emissions in 2010 were 
actually 2.6% lower at 692 Mt. Subsequently, emissions projections in this paper have 
been revised down compared to the 2011 Report to reflect these changes as well as 
factors such as slower than expected economic growth for certain emissions-intensive 
subsectors. 

Provincial and federal government departments were consulted during the model’s 
development and were invited to provide their input and suggestions for improvement. 
Environment Canada also consulted industry experts to improve the model and core 
technical assumptions.  

The majority of data and advice received from sector experts and authorities for the 
modelled emissions scenarios have been subjected to rigorous consultations. For 
example, the National Energy Board has extensive consultation processes in place to 
ensure their assumptions of energy demand and supply growth are robust; the input 
they provided to Environment Canada reflects those consultations. 

In addition, the methodology used to create the projections underwent a peer review 
by a panel of experts in 2010/2011. In the peer review, the experts assessed the 
modeling methodology on its reasonableness and robustness, reviewed the sources for 
the key macroeconomic and energy-related assumptions, and made suggestions on how 
to continue improving the methodology in future rounds. While we are working with a 
highly detailed and sophisticated model, as with all projections, the estimates in this 
paper should be seen as representative of possible outcomes that will, in the end, 
depend on economic, social and other factors, including future government policy.    

Questions and requests for further information on the analysis underlying this report 
should be directed to: AMD_EAD@ec.gc.ca 

                                            

1 Emissions inventory data used for this analysis is derived from National Inventory Report 1990-
2010: Greenhouse Gas Sources and Sinks in Canada. 
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Canada’s GHG Emissions in a Global Context  

It is important to put Canada’s situation into context by comparing to other countries. 
According to the International Energy Agency, Canada’s CO2 emissions from fuel 
combustion in 2009 accounted for approximately 2% of global emissions2. 

Global emissions of CO2 have increased by 38% between 1990 and 2009. Over the same 
period, Canadian CO2 emissions have increased by less than 19%. Canada’s share of 
total global emissions, like that of other developed countries, will continue to decline 
in the face of rapid emissions growth from developing countries, particularly China and 
India. By 2005, China had overtaken the U.S. as the world’s largest overall greenhouse 
gas emitter, and by 2020 China’s greenhouse gas emissions are expected to account 
for 27% of global emissions, up from about 20% in 2005. 

Figure 1 – Distribution of world carbon dioxide emissions from fuel combustion, 
2009 

 

 

Source: www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=54C061B5-1 

 
The Copenhagen Accord is a critical instrument for addressing such dramatic 
escalation in global emissions because it is signed by 140 nations, representing 85% of 
the world’s GHG emissions. For example, the Accord was signed by China, the U.S., 
Brazil and India, which together account for over 40% of global emissions. In contrast,   

                                            

2 As the most recent total greenhouse gas emissions by countries are for 2005, CO2 emissions 
are being used as they are more recent.  
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none of these major emitters had commitments under the Kyoto Protocol, an 
agreement that involved commitments of only 40 nations representing 27% of global 
emissions. 

When Canada signed the Copenhagen Accord in December 2009, it committed to 
reducing its GHG emissions to 17% below 2005 levels by 2020. This mirrors the 
reduction target set by the United States, which is also following a sector-by-sector 
approach. Canada is moving in alignment with the U.S. given the importance of our 
economic relationship. Every day, $1.8 billion in goods and services crosses the border, 
and fully 85% of Canada’s trade is with the United States. Comparatively, Canada has 
relatively less trade with other large partners. This makes the United States Canada’s 
primary link into global value chains – which is the transformation process of a product 
from raw materials to finished good, or the process of developing tradable services. 
The GHG regulations for light duty and heavy duty vehicles are examples of an aligned 
approach. With aligned regulations, light duty vehicle and heavy duty vehicle 
manufacturers face the same rules in each country, providing greater investment 
certainty and a level playing field. Furthermore, all Canadians benefit from the 
efficiency of having a single set of regulations in the integrated North American auto 
sector. 
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GHG Emissions by Sector  

Emissions by Activity and Economic Sector 

There are several methods to categorise the sources of greenhouse gas emissions that 
arise across Canada. In Canada’s National Inventory Report (NIR)3, as specified by the 
United Nations Framework Convention on Climate Change definitions, greenhouse gas 
emissions are primarily categorized by emitting activity: e.g., emissions from energy 
use, fugitive emissions, transportation emissions, and emissions from industrial 
processes. However, for the purposes of analyzing trends and policies, it is useful to 
allocate emissions to the economic sector from which they originate. As such, both 
this report and the 2012 NIR present emissions by economic activity. 

 

Historical Emissions 

Historical emissions estimates within this report are taken from the NIR which is 
submitted to and reviewed by the United Nations Framework Convention on Climate 
Change (UNFCCC). Every year the estimates are updated to reflect the availability of 
data as well as improvements and refinements to data sources and methodological 
techniques. For this reason, the historical emissions reported here will differ from 
those reported in Canada’s Emissions Trends 2011.  

From 1990 to 2005, total emissions grew from 589 Mt to 740 Mt. The majority of this 
increase occurred in the transportation sector, the oil and gas sector and the 
electricity sector. In the transportation sector, changes in subsectors including light-
duty and heavy-duty vehicles caused an increase in emissions of 42 Mt over this period. 
Expansion and adoption of new extraction technologies resulted in an increase in 
emissions of 60 Mt in the oil and gas sector. The electricity sector accounted for a 
further 29 Mt of the increase in total emissions. 

Greenhouse gas emissions have decreased in almost every sector of Canada between 
2005 and 2010. This is a result of factors such as the global economic downturn, 
changes to energy efficiency technology, changes in energy prices, and a decrease in 
the energy intensity of the economy. Moreover, federal and provincial government 
actions to reduce emissions had a significant impact on emissions over this time 
period.  

Table 1 shows historical emission levels for selected years up to 2010 (the last 
available year of historical emissions numbers under the NIR for 2012) for each of the 
major economic sectors generating emissions. 

                                            

3 Canada submits an annual National Inventory Report on Greenhouse Gases Sources and Sinks 
to the United Nations Framework Convention on Climate Change per the reporting methodology 
requirements of the International Panel on Climate Change. 
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Table 1 – GHG emissions by economic sector (Mt CO2e) 

 Mt CO2 equivalent 1990 2000 2005 2006 2007 2008 2009 2010 

Oil and Gas 100 150 160 161 165 160 161 154 

Electricity 92 128 121 115 124 112 96 99 

Transportation 128 155 170 169 172 172 162 166 

Emissions Intensive & Trade 
Exposed Industries 96 88 90 89 90 87 74 75 

Buildings 70 81 85 80 85 85 82 79 

Agriculture 54 65 67 66 68 68 67 69 

Waste and Others 49 50 48 46 48 47 47 50 

NATIONAL GHG TOTAL 589 718 7404 726 751 731 690 692 

Transportation 

Emissions from transportation (including passenger, freight, and off-road emissions) 
are the largest contributor to Canada’s greenhouse gas emissions, representing 24% of 
overall greenhouse gases in 2010.  

Between 1990 and 2005, emissions in the transportation sector increased 33% from 128 
Mt in 1990 to 170 Mt in 2005. This was largely driven by a strong period of economic 
growth as well as a shift from cars to light-duty trucks. 

Since 2005, transportation emissions have decreased 4 Mt. Light-duty vehicles have 
become increasingly more fuel efficient. For example, between 2005 and 2010, the 
sales-weighted on-road fuel economy for new cars has improved from 8.5 litres per 
100 km to 6.8 litres per 100 km, while the sales-weighted on-road fuel economy for 
new light trucks has improved from 12.7 litres per 100 km to 8.5 litres per 100 km. 
Offsetting factors include an increase in number of vehicles on the road and 
kilometres driven.  
  

                                            

4 Canada’s target of 607 Mt is based on the 731 Mt for 2005 that was included in the 2011 NIR. 
Using 2012 data (740 Mt), and the same 17% reduction, would have increased the target to 
614 Mt. 
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Electricity  

Historically over the 1990 to 2005 period, emissions from the electricity sector 
increased in parallel with rising demand for electricity both domestically and to satisfy 
export demand from the United States. Additionally, fossil fuel power generation 
became more prominent in the overall generating portfolio between.  

Electricity-related emissions (including heat generation) have generally declined since 
2005 due to factors such as a return to service of a number of nuclear units and fuel 
switching to natural gas, as well as a decline in coal-fired electricity generation in 
Ontario. These factors coupled with the economic downturn have seen emissions from 
the electricity sector decrease by 22 Mt between 2005 and 2010.  

Oil and Gas  

Conventional oil and gas production and petroleum refining emissions are related 
primarily to the production, transmission, processing, refining and distribution of all 
oil and gas products. In 2010, the Oil and Gas economic sector produced the second 
largest share of greenhouse gas emissions in Canada (22%).  

Emissions from this sector increased by 60 Mt over the 1990 to 2005 time period as the 
sector expanded and adopted new extraction processes. However, GHG emissions from 
the Oil and Gas sector have fallen by 6 Mt between 2005 and 2010. This more recent 
decrease in the emissions from the oil and gas sector is the result of a number of 
factors including a lower global demand for petroleum products during the economic 
downturn, as well as the gradual exhaustion of conventional natural gas and oil 
resources in Canada.  

Emissions-Intensive and Trade-Exposed Industries (EITE) 

Emissions from the Emissions-Intensive Trade-Exposed Industry sector5 were 
responsible for 16% of total Canadian emissions in 1990 falling to 12% in 2005. In more 
recent years, emissions have fallen further as a result of the economic downturn and 
the continued evolution of Canadian production towards other sectors and services, 
representing an additional decrease of 15 Mt between 2005 and 2010 (11% of total 
emissions).  

The decline in emissions was also due to the contribution of several factors such as the 
installation of nitrous oxide abatement technology in Canada’s only adipic acid 
manufacturing plant and the improved emission control technologies for 
perfluorocarbons within the aluminum industry. Energy efficiency measures, 
replacement of raw materials with recycled materials, and use of unconventional fuels 
such as biomass and waste in the production processes, were also responsible for the 
reductions. 

                                            

5 The Emissions-Intensive Trade-Exposed Industry sector represents emissions from mining 
activities, smelting and refining, and the production and processing of industrial goods such as 
chemicals, fertilizers, paper or cement. 
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Buildings 

Emissions in Canada’s service industry and residential buildings increased by 15 Mt 
overall between 1990 and 2005. However, more recently, between 2005 and 2010, 
emissions decreased by 6 Mt. This was driven by a 5 Mt decrease in commercial 
buildings, mainly due to improved energy standards and the adoption of higher-
efficiency furnaces and other improved appliances.  

Agriculture 

Canada’s agricultural emissions consist mainly of methane and nitrous oxide from 
animal and crop production systems. Emissions have remained relatively stable over 
the 2005 to 2010 time period increasing by only 2 Mt or 3%, following an increase of 13 
Mt from 1990 to 2005. Increasing emissions from on-farm fuel use and crop production 
have been partially offset by decreasing emissions from animal production since 2005.  

Waste and Others 

Emissions from the Waste and Others sector have remained relatively stable over the 
period. GHG emissions from landfills increased only slightly over the time period, as 
provincial government measures aimed at capturing landfill gas from solid waste 
helped to slow growth. In contrast, emissions from coal production have nearly 
doubled over the 2005 to 2010 time period increasing by nearly 3 Mt.  
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Emissions Trends  

Emissions Scenarios and Key Drivers 

Greenhouse gas emissions in Canada are driven by a number of economic drivers (e.g., 
energy demand and supply mix, economic growth, among others). Looking ahead, 
projections of future emissions are greatly influenced by the underlying assumptions 
about the expected development of these economic drivers over time6. Changing 
assumptions about any of these factors will alter the future path of emissions.  

The approach adopted for development of the emissions scenarios presented here 
relies on a baseline set of assumptions. In this respect, the economic projections are 
calibrated to those used by Finance Canada in Budget 2012. The longer-term 
projections incorporate productivity growth projections and Statistics Canada’s 
population growth projections. Similarly, forecasts of major energy supply projects 
from the National Energy Board were incorporated for key variables and assumptions 
in the model (e.g., oil sands production, large hydro capacity expansions, nuclear 
refurbishment and additions). Supply forecasts are based on consultation with industry 
experts and reflect the Government’s most recent views regarding the evolution of 
Canada’s energy supply sector. The projections also incorporate data from the 
National Inventory Report 1990-2010: Greenhouse Gas Sources and Sinks in Canada 
(NIR), Natural Resources Canada, and the U.S. Energy Information Administration. For 
a more detailed summary of key economic data and assumptions see Annex 1.  

It is impossible to predict Canada’s greenhouse gas emissions with certainty, given the 
importance of the economic drivers and the intrinsic uncertainty related to the 
evolution of these drivers (e.g. GDP, energy prices) in the future. Government policy 
also has a significant impact on emissions, (including expected future policies) along 
with changes in behaviour as individuals place more importance on environmentally-
friendly products and businesses adopt more environmentally-friendly processes. While 
the modeling explicitly recognizes technological progress (e.g., known advanced 
energy efficient technologies will become more cost-effective over time), it is 
virtually impossible to predict what new technologies will be developed and 
commercialized in the future. In this respect, future emissions will be shaped by 
existing government measures, as well as future measures that will be implemented as 
part of Canada's plan to reduce emissions to the target established in the Copenhagen 
Accord. 

Taking into account the economic drivers described above, with no major technology 
changes and factoring in current government measures and land use, land-use change 
and forestry (LULUCF), results in a baseline scenario whereby emissions reach 720 Mt 
by 2020 (or 20Mt below 2005 levels).   

                                            

6 For detailed information about individual key drivers, assumptions and key response 
dynamics, see Annex 1. 
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Given the uncertainty regarding the economic drivers, this scenario should be seen as 
one estimate within a set of possible emissions outcomes in 2020, depending on 
economic developments and underlying assumptions. To get a sense of the sensitivity 
of emissions to economic developments, emissions were calculated under a series of 
alternative assumptions involving relatively minor variations in assumed economic 
growth rates for Canada and world oil prices7.   

For example, under a scenario of high GDP growth, reference world oil prices and no 
further government action, Canadian emissions, before accounting for contributions 
from LULUCF, could reach almost 771 Mt by 2020. Alternatively, with low GDP growth 
and high world oil, 2020 emissions, before accounting for contributions from LULUCF, 
could be as low as 705 Mt. Figure 1 illustrates these alternative emissions pathways. 
For a more detailed explanation of this sensitivity analysis, see Annex 2.  

Figure 2 – Projected GHG emissions under alternative economic assumptions 
(excluding LULUCF) 

 

 

These sensitivities illustrate that Canada’s emissions projections should not be 
interpreted as a precise prediction or forecast of our emissions since, as outlined 
above, actual emissions will be determined by a range of as yet unknown 
developments in key drivers. Rather, the projections should be viewed as one 
plausible outcome for future emissions that provides a reference point for evaluating 

                                            

7 Since sensitivity analyses have been performed around variables that affect energy and 
industrial production and consumption, LULUCF emissions are not included in these estimates. 
The inclusion of LULUCF contributions will reduce overall emissions levels. 
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the impact of economic and technological developments, as well as assessing the 
impact of existing and future government measures.    

It is important to note that the projection of emissions in this report is based on 
existing government measures as of the spring of 2012 only, and does not reflect the 
impact of further federal measures that are under development as part of the 
government’s plan to reduce GHG emissions to 607 Mt by 2020, nor new provincial 
measures that could be undertaken in the future. The impact of government measures 
on emissions is described in more detail in a later section. 

 

Table 2 – Sensitivity of emissions to changes in GDP and world oil price  
(excluding LULUCF) 

Cases Impact on GHG emissions relative to the reference 
scenario (Mt CO2e) 

 

2005 2020 

Change, 

 2005 to 2020 

Slow GDP – High World Oil Prices 740 705 -35 

Fast GDP – Reference World Oil 
Prices 740 771 31 

Baseline Scenario 740 745 5 

Sensitivity Range (including all 
scenarios examined – see Annex 2) 740 705 to 771 -35 to 31 
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Baseline Scenario Trends 

National Emissions Projections 

Figure 3 depicts the total projected Canadian greenhouse gas emissions8 in the 
absence of further government actions for selected years from 1990 to 2020. The 
projection suggests that Canadian emissions peaked in 2005. By 2020, emissions, 
including the contribution of LULUCF, are projected to be 720 Mt. This is comparable 
to the emissions level in 2000. 

Figure 3 – Total Canadian GHG emissions and projections (with no further 
government actions): 1990 to 2020 (Mt CO2e – incl. LULUCF) 

 

 

Emissions Projections by Sector 

Over the last two decades, the Canadian economy has become significantly less energy 
intensive and there continues to be an accelerated decoupling between economic 
growth and greenhouse gas emissions levels. Canada’s total greenhouse gas emissions 
in 2010 were 692 Mt, and were essentially unchanged from 2009 levels with only a 
0.25% increase. This means that between 2009 and 2010, Canada’s emissions remained 
steady despite economic growth of 3.2%. 

However, since a strong connection still remains between economic growth and 
greenhouse gas emissions, emissions are projected to rise over the period, but at a 
rate lower than economic growth. As the economy grows beyond 2010, total emissions 

                                            

8 The projection period, 2011 to 2020, includes the contribution of land use, land-use change 
and forestry. 
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are expected to begin to increase. Absent further government action, by 2020 
emissions are projected to reach 720 Mt, a decrease of 20 Mt from 2005.     

Table 3 illustrates how the trends in each economic sector vary based on how 
economic drivers and government policies shape emissions in that sector. Electricity 
generation is the one major economic sector that is projected to reduce emissions 
significantly, in large part due to the combined impact of government measures to 
create a cleaner electricity system. Electricity emissions are projected to decline by 
41 Mt (34%) between 2005 and 2020. On the other hand, increased production in the 
oil sands is expected to result in overall oil and gas emissions increasing by 44 Mt (28%) 
between 2005 and 2020.   

The following pages provide more detail on expected emissions trends by economic 
sector.  

Table 3 – Change in GHG emissions by economic sector (Mt CO2e) 

 

2005 2020 
Change,  

2005 to 2020 

Transportation 170 171 1 

Electricity 121 80 -41 

Oil and Gas 160 204 44 

Emissions-Intensive Trade- 
Exposed Industries 90 83 -7 

Buildings 85 91 6 

Agriculture 67 65 -2 

Waste and Others 48 51 3 

Sub-Total 740 745 5 

Expected LULUCF Contribution N/A -25 -25 

Total 740 720 -20 

Transportation 

Total transportation emissions are projected to increase by about 1 Mt – from 170 Mt 
in 2005 to 171 Mt by 2020 – a marked deceleration of growth from the historical long-
term trend. This deceleration is expected to occur as a result of higher gasoline and 
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refined petroleum prices, and greater fuel efficiency in vehicles being accelerated by 
federal vehicle emissions regulations9.  

As depicted in Table 4, the transportation sector is comprised of several distinct 
subsectors – passenger, freight, and air and others (e.g., rail and marine)10. Each 
sector exhibits different trends and responds to a very different mix of technological 
options. For example, emissions from passenger transportation are projected to 
decrease by 11 Mt between 2005 and 2020, while those for ground freight and off-road 
are projected to grow by 11 Mt.   

Under both phases of light duty vehicle regulations, spanning model years 2011 to 
2025, the fuel efficiency of passenger vehicles will increase by some 35%. The sales-
weighted fuel economy of new passenger vehicles is projected to improve from 7.9 
L/100km in 2010 to 6.0 L/100km in 2020 and to 5.0 L/100km by 2025. 

Likewise, emissions from freight are expected to decrease as a result of various 
federal, provincial and territorial programs. The recently announced Heavy Duty 
vehicle regulations will improve the average fuel efficiency of trucks from 2.5 
litres/100 tonne-km to 2.1 litres/100 tonne-km by 2020.  

 

Table 4 – Transportation: emissions (Mt CO2e) 
  2005 2010 2020 

Passenger Transport 97 96 86 

Cars, Trucks and Motorcycles 87 88 74 

Bus, Rail and Domestic Aviation 9 8 12 

Freight Transport 56 60 67 

Heavy-Duty Trucks, Rail 49 52 58 

Domestic Aviation and Marine 8 8 9 

Other: Recreational, Commercial and Residential 
17 10 18 

Total Emissions (Mt) 170 166 171 

 

                                            

9 See a description of federal Light-Duty Vehicle and Heavy-Duty vehicle regulations in the 
following section; as well as the “Drilldown” text box describing trends in light-duty vehicles. 

10 There are many alternative approaches for treating and grouping the transportation 
activities.  For example, passenger transportation could be included in the residential sectors.  
Likewise, moving of industrial freight could be included with each industry. 
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 “DRILLDOWN” – Light-Duty Vehicle Emissions and Regulations 

Transportation is a significant source of GHG emissions in Canada. In 2010, 
transportation sources accounted for 24% of total Canadian GHG emissions, of which 
55% were emissions arising from the light-duty vehicle sub-sector (i.e. cars; small 
trucks). This has led the Government of Canada to target light-duty vehicles as a high 
priority for regulations.  

In recognition of the integrated North American economies and transportation 
industry, the governments of Canada and the U.S. have established aligned policies for 
national regulations to reduce emissions from the transportation sector.   

In October 2010, the Government of Canada released the final Passenger Automobile 
and Light Truck Greenhouse Gas Emission Regulations (LVD1), which prescribes 
progressively more stringent annual emission standards for new vehicles of model 
years 2011 to 2016. The Government also published a Notice of Intent for “phase 2” of 
the regulations to develop more stringent GHG emissions standards for light-duty 
vehicles of model years 2017 to 2025 (LVD2). 

These regulations will achieve significant and sustained GHG reductions and fuel 
saving benefits. By 2020, preliminary estimates suggest that Canadian regulations for 
model years 2011 to 2016 will lead to annual reductions of between 9 and 10 Mt in 
Canada. Preliminary estimates also suggest that the proposed regulations for model 
years 2017 to 2025 will contribute to achieving the Copenhagen 2020 target by 
reducing GHG emissions by an additional 2 to 3 Mt in 2020. Greenhouse gas emissions 
are expected to be reduced further beyond 2020, as the 2021 to 2025 reductions come 
into effect. 

Under the first phase of the regulations, the average fuel efficiency of new vehicles is 
projected to increase by 15% between 2010 and 2016. The regulations continue to 
establish progressively stringent annual fleet average emission standards. Under the 
second phase of the regulations, average fuel efficiency of new vehicles is projected 
to increase by 37% between 2016 and 2025. Overall, the cumulative improvement from 
LDV1 and LDV2 is projected to increase the average fuel efficiency of new vehicles by 
57% over the period from 2010 to 2025.  

Unconventional vehicles (those that use diesel, alternative fuels, and/or hybrid 
electric systems) are projected to play a significant role in meeting more stringent 
fuel economy standards. This means that companies will continue to offer a full range 
of vehicle types to meet the transportation needs of Canadians, but that consumers 
can expect to see a greater choice of alternative vehicles available for sale. As a 
result, it is anticipated that the market penetration of existing advanced technology 
vehicles, such as hybrid-electric vehicles (e.g. Toyota Prius), plug-in hybrid-electric 
vehicles (e.g. Chevrolet Volt) and fully-electric vehicles (e.g. Nissan Leaf), will 
increase in Canada.  

These vehicles have the potential to allow driving habits to change significantly, but, 
at the same time, reduce CO2 emissions significantly. Moreover, electric vehicles offer 
zero tail pipe emissions since electricity is generated at centralized utilities which 
would significantly reduce localized smog and other air pollutant emissions. 
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Consumers that purchase a vehicle would be expected to recover any higher upfront 
costs through fuel savings between 5 to 8 years for passenger cars, and a period of 
only 2 to 4 years for light trucks. In fact, the lifetime fuel savings for a vehicle is 
projected to be 2 to 3 times the estimated increase in vehicle cost or approximately 
$1,950 in 2025. Thus, the performance standard represents an economically efficient 
and low cost approach to emissions reductions. Under these regulations, greenhouse 
gas emissions from light-duty vehicles are projected to decrease by 16% between 2005 
and 2020. Moreover, these regulations will have a significant impact on total 
transportation emissions. Canadian average annual Transport greenhouse gas emissions 
increased at 1.9% per year over 1990 to 2000 while they are projected to increase by 
only 0.4% on average over 2010 to 2020. As the second phase of the regulations take 
hold, and regulations for Heavy Duty Trucks increasingly impact other transport 
subsectors, average annual transport GHG emissions decrease by 4% from 2020 to 
2030.  

It is projected that there will be almost 26 million vehicles on the road by 2025. The 
emissions reduction of 15% due to the full phase in of LDV1 and LDV2 over the period 
from 2010 to 2025 would be equivalent to removing approximately 3.7 million vehicles 
from the road.  

Oil and Gas 
 
This projection does not include the impact of future oil and gas regulations. While 
work is currently underway, we have not yet reached a point where the effects can be 
reliably quantified. It is anticipated that these regulations will be included in Canada’s 
Emission Trends in the future, and this inclusion will result in significant additional 
reductions by 2020 relative to the projections herein.  

Upstream Oil and Gas Production 

Absent further government action, emissions from upstream oil and gas production, 
including pipelines but excluding refining and upgrading11, are estimated to grow from 
125 Mt in 2005 to 160 Mt in 2020. This increase is primarily driven by the growth in 
bitumen production, where emissions are expected to increase from 19 Mt in 2005 to 
about 80 Mt by 2020. Specifically, emissions from oil sands mining are projected to 
double while emissions from in situ production are expected to increase more than 
five times from 10 Mt in 2005 to 55 Mt in 2020.   

Over this same period, emissions from conventional crude oil production are expected 
to fall from 33 Mt in 2005 to 27 Mt in 2020, while those from natural gas production 
and processing are expected to fall from about 57 Mt in 2005 to 44 Mt by 2020. 

Emissions from the pipeline transport of oil and natural gas are expected to fall from 
about 16 Mt in 2005 to 9 Mt by 2020. The emissions associated with the upgrading of 

                                            

11 Includes natural gas, conventional light and heavy crude oil, and in situ bitumen from oil 
sands. 



Canada’s Emissions Trends 24 

oil-sands bitumen12 are expected to rise from 14 Mt in 2005 to 23 Mt by 2020. Further 
details on emissions from oil-sands upgrading are reported in the section below dealing 
with the refining industry.   

 

Table 5 – Oil and gas sector: emissions by production type (Mt CO2e) 

 
2005 2010 2020 

Absolute Change 

2005 to 2020 

Natural Gas Production and 
Processing 

57 46 44 -13 

Conventional Oil Production  33 29 27 -6 

Conventional Light Oil Production 10 9 9 -1 

Conventional Heavy Oil Production 21 18 15 -6 

Frontier Oil Production 2 2 2 0 

Oil Sands 32 48 104 73 

Bitumen In situ 10 18 55 45 

Bitumen Mining 9 13 25 16 

Bitumen Upgrading 14 17 23 9 

Oil and Natural Gas Transmission 16 11 9 -7 

Downstream Oil and Gas 22 20 20 -2 

Petroleum Products 20 18 18 -2 

Natural Gas Distribution 2 2 2 0 

Total 160 154 204 44 

 

 

 

 

                                            

12 By UNFCCC convention, emissions from the production of synthetic crude oil are linked to the 
petroleum refining industry. 
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Table 6 – Upstream oil and natural gas production: emissions and drivers 

 2005 2010 2020 

Conventional Oil Production    

Emissions (Mt CO2e) 33 29 27 

Production (1,000 barrels/day) 1361 1228 1112 

    

Natural Gas Production13 and 
Processing (including Pipelines)    

Emissions (Mt CO2e) 57 46 44 

Production (billion cubic foot 
(BCF))14 6951 5868 4711 

    

Bitumen Production    

Emissions (Mt CO2e) 19 31 80 

Production (1,000 barrels/day) 1064 1614 3263 

 

 

Petroleum Refining and Upgrading 

Table 7 displays emissions associated with petroleum refining and upgrading. As noted 
above, the greenhouse gas emissions from upgrading bitumen into synthetic crude oil 
are included in the petroleum refining industry category. From 2005 to 2020, emissions 
from bitumen upgrading are projected to increase by 9 Mt, while emissions from 
petroleum refining are projected to decline by 2 Mt.  

 

                                            

13 Due to the increased prospects of shale gas in the United States and Canada (mostly British 
Columbia), the in-production date of natural gas from the Mackenzie Valley has been deferred 
until 2025. 

14 For the most part, the oil and natural gas production projections reflect the views of the 
National Energy Board outlook for projects in these provinces. However, some adjustments 
have been made to reflect more recent market conditions.  For example, the growth in shale 
gas production in British Columbia has been reduced. 
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Table 7 – Petroleum refining and upgrading sector: emissions and 
drivers 

 2005 2010 2020 

Traditional Refineries    

Emissions (Mt CO2e) 20 18 18 

Refined Petroleum Processed 
(1,000 barrels/day) 

2165 2144 2359 

    

Upgraders    

Emissions (Mt CO2e) 14 17 23 

Upgraded Products (1,000 
barrels/day) 

611 865 1359 

Electricity Generation 

Emissions from electricity generation and distribution have historically increased over 
time as a result of the need to increase generating output to supply a growing 
economy. However, emissions from this sector are now declining, and that trend is 
expected to continue over the next decade. Between 2005 and 2020, electricity 
generation emissions are expected to decrease by 41 Mt, from 121 Mt in 2005 to 80 Mt 
in 2020, as a result of the federal Emissions Performance Standard for coal-fired 
electricity generation as well as provincial measures to shift away from coal as a fuel 
source and measures to encourage the development of renewables. 

  

Table 8 – Electricity sector: emissions and drivers  

 2005 2010 2020 

Emissions (Mt CO2e) 121 99 80 

Generation (TWh) 557 529 598 

 

Against a backdrop of decreasing coal power usage, fossil fuel generation is expected 
to vary with the availability of electricity from hydro, nuclear and renewable power 
sources such as wind. Hydro power generation is expected to increase throughout 
Canada, although the growing demand for electricity in Alberta is expected to 
continue being met primarily through increased generation from coal and natural-gas-
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fuelled power plants15. On a national level, electricity generation from natural gas, a 
relatively cleaner form of energy than coal, is expected to double between 2005 and 
2020.  

 

Table 9 – Electricity generation: emissions by fuel type (Mt CO2e) 

 
2005 2010 2020 

Absolute Change 

2005 to 2020 

Coal  98 80 57 -41 

Refined Petroleum 
Products  9 2 3 -6 

Natural Gas  13 16 19 6 

Non-combustion 0 0 0 0 

Total 121 99 80 -41 

 

The proportion of utility electricity generation coming from wind power and other 
renewable sources (other than hydro and nuclear) increases in the 2005 to 2020 
period, starting at only about 0.3% in 2005 and reaching 6% of total generation by 
2020. These forms of electricity generation are assumed to be emissions free.  

Emissions-Intensive and Trade-Exposed Industries 

As shown in Tables 10 and 11, emissions in the emissions-intensive trade-exposed 
(EITE) industries (which include, among others, chemicals, pulp and paper, cement 
and iron and steel) are expected to experience modest growth as the economy 
recovers in 2010 and onwards. By 2020 emissions are projected to be 7 Mt lower than 
2005 levels, at 83 Mt.  

 

 

 

 

                                            

15 Note that four new coal fired plants are assumed to be constructed or refurbished with 
carbon capture capabilities in Saskatchewan. 
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Table 10 – Emissions-intensive and trade-exposed industries: emissions and drivers 

 2005 2010 2020 

Emissions (Mt CO2e) 90 75 83 

Gross Output of EITE sectors 
(1997 $billions) 139 121 134 

 

Emissions remain stable over the 2005 to 2020 projection period in most of the EITE 
subsectors, owing to modest growth and continued improvements in emission 
intensities. Emissions are expected to decrease in the pulp and paper and base metal 
smelting subsectors while mining is increasing.  

 

Table 11 – Emissions-intensive and trade-exposed industries: emissions by 
subsector (Mt CO2e) 
  

2005 2010 2020 

Absolute Change 

2005 to 2020 

Mining 6 8 8 2 

Smelting and Refining (Non-
ferrous metals) 

13 10 11 -2 

Pulp and Paper 9 7 6 -3 

Iron and Steel 20 14 19 -1 

Cement 12 10 12 0 

Lime & Gypsum 3 3 3 0 

Chemicals and Fertilizers 26 24 24 -2 

Total 90 75 82 -8 
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Buildings 

Residential 

As shown in Table 12, greenhouse gas emissions from the residential sector (e.g., 
houses, apartments and other dwellings) are expected to remain stable between 2005 
and 2020.  

The number of households, which is a key driver of growth in residential sector 
emissions, is expected to increase by 2.8 million from 2005 to 2020 but residential 
emissions are almost flat throughout this period. This is largely due to federal and 
provincial measures aimed at increasing the energy efficiency of residential buildings 
(e.g., building code regulations and incentives/rebates for energy efficiency 
improvements).  

 

Table 12 – Residential sector: emissions and drivers 

 2005 2010 2020 

Emissions (Mt CO2e) 42 41 43 

Households (Millions) 12.1 13.0 14.74 

 

Service Industry 

Greenhouse gas emissions from Canada’s service industry are expected to increase by 
5 Mt from 2005 to 2020 to 48 Mt (Table 13), mainly as a result of expansion of 
commercial floor space. As in the residential sector, emissions growth in the 
commercial sector is significantly dampened by federal and provincial measures 
incorporated into this analysis, such as building code regulations, energy efficiency 
standards, and other programs. 

 

Table 13 – Commercial sector: emissions and drivers 

 2005 2010 2020 

Emissions (Mt CO2e) 43 38 48 

Floor space (Millions m2) 1106 1248 1552 
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Agriculture 

The agriculture sector produces emissions of three greenhouse gases: carbon dioxide, 
methane and nitrous oxide. Carbon dioxide emissions are released from fossil fuel 
combustion in farm machinery; methane emissions arise from livestock manure and 
ruminant animals; and nitrous oxide emissions arise from fertilizer usage, crops and 
manure and crop residue burning. Emissions from the agriculture sector are projected 
to decrease by 4 Mt from 69 Mt in 2010 to 65 Mt in 2020.    

Table 14 – Agriculture sector: emissions (Mt CO2e) 

 2005 2010 2020 

Agriculture16    

On-Farm Fuel Use 9 13 10 

Crop Production 19 22 22 

Animal Production 39 33 33 

Total  67 69 65 

 

Waste and Others 

This sector includes emissions from waste management as well as from non-emissions-
intensive industrial sectors. Emissions from this sector are projected to grow 
moderately, leading to emissions growth of 3 Mt between 2005 and 2020. 

Emissions from waste management arise from three sources: emissions from the 
decomposition of solid waste in landfill sites, emissions from wastewater treatment 
and incineration of waste. These emissions represent 6% of total GHG emissions in 
2010. For these emissions, population and households are the main drivers. Provincial 
measures aimed at recycling and emissions capture from landfill sites are projected to 
help keep emissions growth below the growth in population and household formation. 
Emissions from waste are projected to remain stable. 

Emissions from other industrial sectors represent a wide variety of operations and 
include construction, forestry as well as light-manufacturing facilities (e.g. food and 
beverage, and electronics) and coal production. These industries are projected to 
grow moderately, leading to emissions growth of 2 Mt between 2005 and 2020. 

 

                                            

16 Includes emissions not related to energy use such as methane from livestock manure and 
ruminant animals and nitrous oxide from fertilizer usage, crops and manure.   
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Table 15 – Waste and Others: emissions (Mt CO2e) 

 2005 2010 2020 

Waste & Others    

Waste 22 22 23 

Coal Production 2 5 3 

Light Manufacturing, Construction & 
Forest Resources 

23 23 25 

    

Total Waste and Others 48 50 51 
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Emissions by Province 

Emissions vary significantly by province, driven by diversity in population size, 
economic activities, and resource base among other factors. For example, provinces 
where the economy is oriented more toward resource extraction have more 
uncertainty around the timing of large projects and will tend to have higher emission 
levels whereas more manufacturing or service-based economies tend to have lower 
emissions levels. Electricity generation sources also vary, with provinces that rely on 
fossil fuels for their electricity generation having higher emissions than provinces that 
rely more on hydroelectricity. Table 16 shows the provincial/territorial distribution of 
emissions in absolute terms as well as their per capita emissions. 

The provinces oriented toward resources extraction and/or are highly reliant on fossil 
fuels for their electricity generation (i.e., Alberta, Saskatchewan, New Brunswick, and 
Nova Scotia) have per capita emissions above the national average. The provinces 
oriented toward manufacturing or services or are highly reliant on hydroelectricity or 
less emission intensive sources for their electricity generation (i.e., Quebec, British 
Columbia, Ontario, Newfoundland and Labrador and Manitoba) have per capita 
emissions below the national average.   

Table 16 – Provincial and territorial GHG and per capita emissions: 2005 to 2010  

 GHG Emissions (Mt CO2e) Per Capita Emissions (t/capita) 

 2005 2010 2005 2010 

British Columbia 63 56 15.0 12.4 

Alberta 232 236 69.8 63.4 

Saskatchewan 71 73 71.1 69.8 

Manitoba 21 20 17.9 16.3 

Ontario 206 172 16.4 13.0 

Quebec 86 82 11.4 10.4 

New Brunswick 22 18 29.8 24.5 

Nova Scotia 24 20 25.3 21.7 

Newfoundland 10 9 19.8 16.9 

Prince Edward Island 2 2 16.2 13.8 

Territories 2 2 21.9 18.8 

Canada 740 692 22.9 20.3 

Table 17 displays projected provincial and territorial greenhouse gas emissions from 
2005 to 2020. The projected emissions reflect a diversity of economic factors and 
government measures to reduce GHG emissions. These include public education 
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campaigns, energy efficiency and renewable electricity programs, greening 
government operations carbon taxes or levies (i.e., British Columbia, Alberta and 
Quebec), regulatory measures, and legislated renewable electricity targets.17 

It should be noted that the increase in emissions in British Columbia and Alberta are 
driven by large natural resource projects; oil sands in the case of Alberta and natural 
gas in the case of British Columbia. For the most part, the oil and natural gas 
production projections reflect the views of the National Energy Board outlook for 
projects in these provinces, but there is an intrinsic level of uncertainty as to the 
timing of them that affects the projected GHG emissions18. The decline in emissions 
from 2005 to 2020 in Saskatchewan, Ontario, New Brunswick and Nova Scotia are due 
in large part to government measures related to coal-fired electricity. 

Table 17 – Provincial and territorial GHG emissions: 2005 to 2020 (Mt CO2e) 

 2005 2010 2020 
Change  

2005 to 2020 

British Columbia 63 56 72 9 

Alberta 231 237 285 53 

Saskatchewan 71 73 64 -7 

Manitoba 21 20 21 0 

Ontario 206 172 167 -39 

Quebec 86 82 85 -1 

New Brunswick 23 19 17 -5 

Nova Scotia 24 20 17 -7 

Prince Edward Island 2 2 2 0 

Newfoundland 10 9 10 0 

Territories 2 2 3 1 

LULUCF   -25  

Canada 740 692 720 -20 

                                            

17 While provincial and territorial have announced a diverse range of measures, only measures 
which could be readily modeled or have an announced regulatory or budgetary dimension were 
modeled.  Aspirational goals and targets that were not supported by measureable, real and 
verifiable actions were not included. 

18 The growth in shale gas production in British Columbia has been reduced to reflect more 
recent market conditions. 
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Table 18 displays projected provincial and territorial per capita greenhouse gas 
emissions in 2020 and compares them to actual emissions in 2005 and 2010. Per capita 
emissions are projected to fall in all provinces in 2020, except for British Columbia and 
Alberta. British Columbia’s per capita emissions are projected to increase due to the 
pace of natural gas development. Despite this increase, British Columbia’s per capita 
emissions are projected to remain below the national average. 

 

Table 18 – Provincial and territorial per capita emissions: 2005 to 2020 

 2005 2010 2020 

British Columbia 15.0 12.4 14.3 

Alberta 69.8 63.4 63.6 

Saskatchewan 71.1 69.8 54.7 

Manitoba 17.9 16.3 15.1 

Ontario 16.4 13.0 11.7 

Quebec 11.4 10.4 10.0 

New Brunswick 29.8 24.5 21.8 

Nova Scotia 25.3 21.7 18.1 

Prince Edward Island  16.2 13.8 12.3 

Newfoundland 19.8 16.9 20.3 

Territories 21.9 18.8 26.8 

Canada 22.9 20.3 19.2 

 

 

 

 

 



Canada’s Emissions Trends 35 

The Land Use, Land-Use Change and Forestry 
Sector 

Importance of the LULUCF Sector 
 
The United Nations Framework Convention on Climate Change (UNFCCC) has 
recognized the important role of the “land use, land-use change and forestry” 
(LULUCF) sector in addressing climate change. The LULUCF sector involves greenhouse 
gas (GHG) fluxes between the atmosphere and Canada’s managed lands, as well as 
those associated with land-use change. Globally, land-use change was responsible for 
estimated net carbon flux to the atmosphere of about 1.47 GtC in 2005. In 
comparison, global carbon dioxide (CO2) emissions from fossil-fuel burning and cement 
manufacture emitted about 8.09 GtC in 2005.19 
 
Land management activities can either act as a carbon dioxide sink (i.e., remove CO2 
from the atmosphere) or a GHG source (emit CO2 and other GHGs to the atmosphere). 
For example, afforestation, or planting trees on non-forest land, removes carbon from 
the atmosphere as the trees grow; but deforestation, or conversion of forest land to 
other land uses, will increase CO2 emissions due to decomposition or burning of the 
biomass.  

LULUCF is a particularly important sector for Canada given that 10% of the world’s 
forests are in Canada and our managed forest covers 229 million hectares, more than 
the managed forest of the entire European Union. Canada also has 47 million hectares 
of cropland. 

Over the last two decades, important changes have occurred in land management 
practices in Canada that have reduced CO2 emissions or enhanced their removals from 
the atmosphere. For example, farmers have increasingly adopted no-till practices and 
reduced summer fallow practices, thereby increasing the rate of soil carbon 
sequestration. Best practices have also been adopted by the forestry sector, primarily 
as a result of provincial policies and/or regulations in their areas of jurisdiction.  

Although these policies and regulations are aimed broadly at improving sustainability 
in the sector, they also reduce carbon emissions and increase sequestration. They 
include: relatively more reliance on tree planting as opposed to natural regeneration; 
more use of improved seed stock for tree planting; more and faster rehabilitation of 
harvest roads and landings; and adjustment in management practices to reduce soil 
compaction. Recently, economic factors have had a large impact on the forest sector 
which experienced a 43% decline in harvest levels between the peak year of 2004 and 
2009, resulting in the lowest harvest since 197520. 

                                            

19 Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. Department 
of Energy, Oak Ridge, Tenn., U.S.A. 
http://cdiac.ornl.gov/trends/landuse/houghton/houghton.html 

20 National Forestry Database Program, www.nfdp.ccfm.org. 

http://www.nfdp.ccfm.org/
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Accounting for the LULUCF Sector 

While GHG emissions from the LULUCF sector are included in Canada’s annual National 
Inventory Report, the sector was left out of Canada’s first national Emissions Trends 
report published in 2011, primarily as a result of technical challenges in forecasting 
emissions and removals from LULUCF and because accounting approaches for the 
sector had not yet been determined.  

A unique challenge in forecasting LULUCF emissions resides in addressing the effects of 
natural disturbances (e.g. wildfires, insect infestations such as the mountain pine 
beetle), which can result in significant variations in the annual emission and removal 
estimates but are very difficult to project. The impact of natural disturbances also 
makes it difficult to discern the effects of improved management practices. 

Environment Canada’s National Inventory Report, which is used to measure current 
Canadian GHG emissions, currently includes estimates of emissions and removals with 
natural disturbances. The National Inventory Report is submitted to the United Nations 
Framework Convention on Climate Change (UNFCCC) on an annual basis. 

The difficulties related to accounting for LULUCF emissions and removals are widely-
recognized in the international community. In particular, challenges related to natural 
disturbances have been the subject of considerable technical work over the past 
several years. Acknowledging that natural disturbances are out of human control, it 
was finally agreed at the 2011 UNFCCC Climate Conference in Durban, South Africa, 
that the impacts of natural disturbances can be removed in accounting for forest 
management in 2013 and thereafter. 

The UNFCCC guidelines for GHG inventory reporting were also updated in Durban to 
allow reporting estimates that better represent the direct effect of human activities, 
taking into account national circumstances. These new guidelines will come into effect 
for the 2015 National Inventory Report submission. Going forward, and on the basis of 
these new decisions, Canada will continue to explore options for revised reporting that 
provides a more accurate representation of emissions arising from human activities. 

In a spring 2012 submission to the UNFCCC, Canada, along with a number of other 
countries, stated its intent to include the LULUCF sector in its accounting of GHG 
emissions towards its 2020 target, noting that emissions and related removals resulting 
from natural disturbances would be excluded from the accounting. 

This 2012 Emissions Trends Report represents a key milestone for Canada in moving 
towards the inclusion of the LULUCF sector in projecting GHG emissions. While the 
estimates presented are preliminary in nature and will change as a result of ongoing 
efforts to improve data and methodology, as well as continued analysis of various 
approaches to accounting for LULUCF, they provide a solid first step toward 
understanding the underlying trends of LULUCF that will enable a policy discussion and 
the implementation of new measures to make further progress towards Canada’s GHG 
reduction goals. 
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Subsector Analysis 

Environment Canada, in partnership with Natural Resources Canada and Agriculture 
and Agri-Food Canada, has undertaken research and analysis over the past year to 
develop preliminary projections of LULUCF emissions and removals. Projected 
business-as-usual emissions and removals (i.e. in the absence of new policies that 
contribute to mitigation) have been estimated to 2020 for each of the following 
subsectors: forest management, cropland management, deforestation and 
afforestation21. Table 19 below shows preliminary results for each of the subsectors 
assessed.   

Table 19 – Projected emissions (+) or removals (-) from the LULUCF sector in 2020  

(In Mt of GHG 
emissions/removals) 

2020 Projected 
Emissions/ 
Removals 

2005 Estimate/ 
Reference Level 

Expected 
Contribution to 
2020 Emissions 

Forest Management -148.7 -122.6* -26.1 

Cropland Management -9.8 -10.0 +0.2 

Deforestation +13.8 +14.2 -0.4 

Afforestation -1.3 -0.6 -0.7 

Totals -146 -119 ≈-25** 
* For forest management, a 2020 reference level is used for comparison (explained in further 
detail below). 
** As a conservative estimate, the total is rounded down to 25 Mt, given that estimates are 
preliminary and will be revised as modeling methodology, accounting approaches and data are 
further refined. 

Each subsector’s contribution to Canada’s 2020 emissions reduction target is estimated 
using an accounting approach that compares projected business-as-usual 2020 
emissions/removals to 2005 emissions/removals, with the exception of forest 
management, where 2020 projected emissions/removals are compared to a 2020 
reference level.  

The rules agreed in Durban for LULUCF included a reference level for forest 
management, proposed by Canada, for the 2013 to 2020 period22. Canada’s reference 
level is consistent with data in the National Inventory Report and was derived by 

                                            

21 Cropland management projections have been modeled by Agriculture and Agri-Food Canada; 
Forest Management and Afforestation projections have been modeled by Natural Resources 
Canada, and Environment Canada developed projections for Deforestation based on analysis 
provided by Natural Resources Canada. 

22 Canada’s submission on its reference level for 2013-2020 is described in a submission to the 
UNFCCC at http://unfccc.int/bodies/awg-kp/items/5896.php. 

http://unfccc.int/bodies/awg-kp/items/5896.php
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assuming that future harvests in 2013 to 2020 would be the same as the average 
historical level between 1990 and 2009. As well, the reference level excluded all 
natural disturbance impacts after 2009, except a low background level expected to 
occur every year. As Canada’s target is focused on the single year of 2020, the 2020 
value used in constructing the reference level is used here. The reference level 
approach factors out highly variable natural disturbance impacts.   

In Durban, parties agreed to LULUCF accounting rules for the Kyoto Protocol’s second 
commitment period. Parties to the UNFCCC that will not take a second commitment 
period may follow these rules but are not bound to do so. The U.S., for example, in a 
submission to the UNFCCC in 2012, indicated it will include LULUCF when accounting 
for its 2020 target and that it will use a net-net approach for the LULUCF sector with a 
2005 base-year. Canada’s submission stated that LULUCF will be accounted for using 
either a 2005 base-year or a reference level.  

Given this context, Canada’s work to analyze alternative accounting approaches is 
ongoing, and adjustments to the accounting approach may be made in future 
Emissions Trends reports. In particular, alternative accounting approaches may need 
to be considered given that accounting approaches for LULUCF continue to vary 
internationally and there remains uncertainty with respect to future approaches under 
a proposed new climate change agreement beyond 2020. 

Subsector Emission Trends and Methodologies 

Further detail on Canadian emission trends and methodologies used are provided for 
each of the subsectors below: 

− Forest Management23. As per Table 19, the Forest Management subsector 
dominates the expected LULUCF contribution in 2020, as a result of declining 
harvest rates. Harvesting is the human activity with the most impact on 
emissions in the managed forest. Harvest levels declined by 43% between the 
peak harvest year of 2004 and a 35-year low in 2009 before recovering somewhat 
in 2010. Current projections suggest that harvests will remain below the recent 
average historical level used in estimating the reference level. The projected 
value for the forest management sink in 2020 is derived by using projected 
harvests to 2020 and assuming no natural disturbances from 2010 onward except 
a low background level expected to occur every year, compared with the 
reference level. 

− Cropland Management24. Due largely to the uptake of new farming practices 
(e.g. the increased adoption of no-till), soil carbon sequestration in Canada has 
increased over time from a rate of 1.5 Mt per year in 1990 to 1.3 Mt per year in 
2010 (NIR, 2012). Currently, most of the land where no-till makes economic 
sense is already using this practice, so there is limited scope for increased 
uptake. Furthermore, the potential for land that has been in no-till for a long 

                                            
23 The category of “forest management” includes only the area of forest managed for timber 
and non-timber resources (including parks) or subject to fire protection.   
24 Cropland management applies to land that is used for crop production as well as land 
temporarily not being used for crops. 
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time (i.e. in excess of 20 years) to sequester more carbon decreases over time. 
Therefore, while soils will continue to sequester carbon (at a projected rate of 
9.8 Mt in 2020), they will do so at a lower annual rate than in 2005 (when the 
rate was 10 Mt). Because accounting for emissions/removals for cropland 
management is on a net basis relative to 2005, this results in a small reduction in 
the overall LULUCF contribution in 2020. However, this does not indicate that a 
reversal of the stock of carbon in the soil has occurred. 

− Deforestation/Afforestation25. Current deforestation rates in Canada are 
estimated at 44,000 hectares per year, down from 65,000 hectares per year in 
1990. Part of the emissions due to deforestation occurs immediately upon the 
deforestation event, while the remaining emissions take place over subsequent 
years and decades. Deforestation emissions are projected to decline slightly to 
2020 relative to 2005, whereas afforestation removals are expected to increase 
as a result of a slow increase in the area planted since 1990 and growth of the 
trees. The circumstances surrounding deforestation activities in Canada are 
extremely varied and involve a wide range of economic sectors (agriculture, 
urban expansion, resource extraction). As such, projections presented in this 
report will be adjusted as a result of revised projections of economic growth and 
conditions for each of these sectors.   

Work is currently underway to also develop estimates for Peatland Management that 
will be added to next year’s LULUCF estimates.  

Contribution of the LULUCF Sector to 2020 Projected Emissions 

On the basis of preliminary estimates, the projected contribution of the LULUCF sector 
to achieving the 2020 target is approximately 25 Mt. This estimated contribution, 
while illustrative of the potential, may change as subsector projections are refined 
over time as a result of further analysis, new data, updated projections, or adjusted 
accounting approaches.   

As the Government of Canada works towards achieving its climate change objectives, 
it will consider, along with its provincial and territorial partners, policy actions to 
achieve further mitigation results from the LULUCF sector. Key LULUCF activities in 
Canada with potential for increasing mitigation benefits through reducing emissions or 
increasing removals include changing forest management practices, increasing 
afforestation, decreasing deforestation, enhancing agricultural practices that 
sequester carbon and possibly restoring managed peatlands. In addition to climate 
change mitigation, such efforts could positively impact other environmental or 
economic objectives. For example: 

                                            
25 The categories of deforestation and afforestation refer to a permanent change in the way 
that land is used.  Deforestation is the permanent conversion of forest land to other land uses 
such as agricultural land, transportation infrastructure, mines or urban areas.  Forest clearing 
due to harvesting is expected to be temporary and is not included in this category – it is 
included in forest management.  Conversely, afforestation is the permanent conversion of non-
forest land (usually agricultural land in Canada) to forest.   
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− Deforesting one hectare of forest emits on average approximately 300 tonnes of 
CO2e; policies aimed at reducing deforestation would have climate change 
benefits and could also address other environmental issues, such as biodiversity 
conservation.   

− Increased adoption of farming practices such as no-till will also provide long-term 
benefits to farmers by improving soil quality and reducing erosion while increasing 
soil carbon sequestration.   

− Mitigation practices such as increasing afforestation, reducing deforestation or 
restoring abandoned peatlands can also lead to creation and protection of wildlife 
refuges. 
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Emissions Intensity Improvements and Federal, 
Provincial and Territorial Actions 

Last year, Canada’s 2020 GHG emissions were projected to be 785 Mt in 2020. Since 
that time, there have been several key developments and GHG emissions are now 
projected to be 65 Mt lower at 720 Mt in 2020. This is despite the fact that GDP is 
projected to be slightly higher in 2020 in this year’s projection. This reduction in GHG 
intensity implies a greater decoupling of emissions and economic growth. 

As shown in Figure 4, while GDP growth is similar when compared with last year’s 
report, emissions growth is slower. While GDP is expected to grow approximately 2.3% 
per year between 2010 and 2020, GHG emissions are only expected to grow 0.4% per 
year over the period. This leads to a total emissions intensity improvement of 14% over 
the period – an increase over the 13% improvement in last year’s report.  

In addition to the inclusion of reductions associated with LULUCF, there are a number 
of factors contributing to the increased emissions intensity improvement. 

Figure 4 – Decoupling of GDP and GHG emissions – 2010 to 2020 

 

First, this year’s projections have a new, lower starting point as the most recent data 
show emissions were significantly lower in 2010 than previously estimated. Last year, 
emissions were estimated to be 710 Mt and since that time, preliminary data collected 
by Statistics Canada and assessed for the National Inventory Report put Canada’s 
actual emissions in 2010 at 692 Mt. Contributing factors to this change were lower 
than expected natural gas production and slower growth in some emissions-intensive 
sectors. 

Secondly, economic growth is projected to be slower in some emissions-intensive and 
light industry sectors. Projected sectoral shifts in the economy are contributing to the 
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improvement in emissions intensity. Compared to last year's report, projected growth 
for the EITE sectors, specifically iron and steel and pulp and paper, is now lower, 
while it is now higher for the service industries which are less emissions intensive. GDP 
in Canada’s services industry, where emissions intensity is low, increases as a share of 
the total. This reduces projected emissions in 2020, even though total GDP is 
projected to be slightly higher. 

 

Table 20 – Selected industries’ share of GDP in 2020 (%) 

 

2011 Trends 2012 Trends 
Change from last 

year’s report 

Electricity 1.7 1.9 +0.2 

Oil and Gas 2.5 2.6 +0.1 

Emissions-Intensive Trade- 
Exposed Industries 4.2 3.9 -0.3 

Light Industry 18.7 17.8 -0.9 

Agriculture 1.3 1.4 +0.1 

Total Goods 28.5 27.6 -0.9 

Total Services 71.5 72.4 +0.9 

Thirdly, progress is being made to reduce emissions. Supported by existing government 
measures, there is greater response from consumers and businesses to reduce 
emissions. Emissions are also declining with additional federal, provincial and 
territorial measures. In addition, additional federal emissions regulations for light-duty 
vehicles for the 2017-2025 period as well as heavy-duty vehicle regulations were 
included as well as recent provincial actions (e.g., Quebec’s cap-and-trade, Nova 
Scotia’s emissions cap for electric utilities, increased stringency of building energy 
codes, equipment standards and requirements for capturing methane from landfill 
gas). Additional details on these existing federal and provincial measures are provided 
in Annex 1. 

More work is required to achieve the reductions required to meet the Canadian target. 
Work is underway that will lead to additional reductions. As the government advances 
additional measures under its climate change plan, future emission reductions will 
continue to accumulate, thereby pushing projected emissions in 2020 down towards 
the levels required to meet the 2020 target. For example, the Government of Canada 
is currently working in partnership with the oil and gas industry to regulate greenhouse 
gas emissions. Once the details of these measures have been announced and they are 
taken into account in the baseline scenario, projected emissions in 2020 will decline 
further below the projected levels shown here. Similarly, once additional measures in 
other sectors and additional provincial actions are announced and taken into account, 
projected emissions in 2020 will decline even further. 
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Annex 1 

Baseline Data and Assumptions 

Key Economic Drivers and Assumptions 

Many factors influence the future trends of Canada’s greenhouse gas emissions. These 
key factors include the pace of foreign and domestic economic growth as well as its 
composition, population and household formation, energy prices (e.g., world oil price 
and the price of refined petroleum products, regional natural gas prices, and 
electricity prices), technological change, and policy decisions. Varying any of these 
assumptions could have a material impact on the emissions outlook.  

In constructing the emissions projections, Environment Canada developed alternative 
views of changes in key drivers (e.g., world oil price, the pace of economic growth) 
that result in a range of plausible emissions growth trajectories. The baseline 
emissions projections scenario represents the mid-range of these variations, but 
remains conditional on the future path of the economy, world energy markets and 
government policy. The assumptions and key drivers are listed in this section. 
Alternative cases are explored in the sensitivity analysis in Annex 2 of the paper.  

The emissions projections baseline scenario is designed to incorporate the best 
available information about economic growth as well as energy demand and supply 
into the future. The projections capture the impacts of future production of goods and 
services in Canada on greenhouse gas emissions.   

Economic assumptions are based on the Government of Canada’s short-term economic 
outlook contained in Finance Canada’s Budget 2012 private sector economic survey. 
Long-term economic projections were developed using The Informetrica Macro-
Economic Model (TIM) and are tuned to productivity growth projections and Statistics 
Canada’s population growth projections. With respect to major energy supply project 
assumptions, Environment Canada typically adopts either the National Energy Board or 
Natural Resources Canada’s view regarding the evolution of Canada’s energy supply 
sector. For the emissions outlook in this report, forecasts of major energy supply 
projects are based on the National Energy Board’s Fall 2011 Outlook, as their 
assumptions reflect their most recent views regarding the evolution of Canada’s 
energy supply sector.   

The projections also incorporate data from the National Inventory Report 1990-2010: 
Greenhouse Gas Sources and Sinks in Canada, the National Energy Board, and the U.S. 
Energy Information Administration for the latest information on key parameters. 
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Economic Growth 

Canadian real gross domestic product (GDP) in 2010 was an estimated $1,146 billion 
($1997). This represents an average annual real GDP growth rate of about 2.4% over 
the twenty previous years. 

The short-term economic outlook underlying the emissions reference case is grounded 
in the GDP growth forecast contained in Budget 2012. The Department of Finance 
regularly surveys private sector economic forecasters on their views on the outlook for 
the Canadian economy. The economic forecasts reported in this fiscal update, and 
which also form the basis of the department’s fiscal forecasts, are based on a survey 
from March 2012 and includes the views of 14 private sector economic forecasters26.   

The Canadian economy is expected to show strong growth of about 3.1% per year to 
2014. This growth is expected to continue at a slightly slower pace into the future, as 
annual rate of growth in real GDP decreases to approximately 1.8% in the period 2014 
to 2020. 

 

Table A.1.1 – Macroeconomic assumptions: 1990-2020 average annual growth 
rates (%) 

 1990-2005 2005-2010 2010-2020 

Gross Domestic Product  2.8% 1.2% 2.3% 

Industrial Gross Output  2.8% 0.8% 2.3% 

Real Disposable Personal Income 1.6% 4.2% 2.4% 

Consumer Price Index 2.1% 1.6% 1.8% 

Gross output, which is a proxy for industrial production, is also projected to show 
significant growth. It is expected to increase by about 16% by 2015 and 26% by 2020, 
relative to 2010 levels.   

The growth in the labour force and changes in labour productivity influence the 
changes in Canada’s real gross domestic product (GDP). For example, the slowing 
growth in the labour force contributes to a reduced GDP growth rate after 2014. The 
deceleration of the GDP growth rate is, however, not as pronounced as that of the 
labour force, as labour productivity is expected to increase owing to higher capital 
formation. Labour productivity is expected to increase on average by 1.4% per year 
between 2010 and 2020. 

 

 

                                            

26 http://www.budget.gc.ca/2012/plan/chap2-eng.html#a22 
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Population Dynamics and Demographics 

The population size and its characteristics (e.g., age, sex, education, household 
formation, among others), and their evolution through time, have important impacts 
on energy demand. Canada’s overall population is projected to grow on average at an 
annual rate of 1% between 2010 and 2015, slowing to 0.9% between 2015 and 2020. 
Major demographic factors that can have measurable impacts on energy consumption 
are summarized below: 

• Household formation. This is the main determinant of energy use in the 
residential sector. The number of households are expected to increase on 
average by 1.3% per year between 2010 and 2015, and by 1.2% between 2015 
and 2020. 

• Labour force. This is expected to have a decelerating growth rate, reflecting 
the aging population. Its annual average growth rate is expected to be 1.1% 
between 2010 and 2015 falling to 0.6% between 2015 and 2020. 

• Population of driving age. This is an important factor in determining gasoline 
and diesel consumption. It is expected to increase on average by 1.1% per year 
between 2010 and 2015, by 0.9% between 2015 and 2020. 

 

World Crude Oil Price 

A major factor in projected greenhouse gas emissions is the assumption made about 
future world oil prices. Canada is a price taker in crude oil markets as its shares of 
world oil production and consumption are not large enough (4% and 2% respectively) to 
significantly influence international oil prices. West Texas Intermediate (WTI) crude 
oil is used as an oil price benchmark. North American crude oil prices are determined 
by international market forces and are most directly related to the WTI crude oil price 
at Cushing, which is the underlying physical commodity market for light crude oil 
contracts for the New York Mercantile Exchange (NYMEX). WTI crude has an American 
Petroleum Institute gravity27 (API) of 40 degrees and a sulphur content of less than 
0.5%. It should be noted that the increase in North American supply and the resulting 
transportation bottleneck at Cushing have created a historic disconnect between the 
WTI and Brant. As such, the North American oil market is currently being priced 
differently from the rest of the world. 

The emissions outlook’s reference case is anchored by the world oil price assumptions 
developed by the National Energy Board. According to the National Energy Board, the 
world crude oil price for WTI is projected to increase slightly from about US$80/bbl in 
2010 to about US$102/bbl in 2020.  A higher price scenario, in which 2020 prices are 
US$142/bbl, is used for sensitivity analysis. Under the higher price case, greenhouse 
gas emissions are expected to be lower.   

                                            

27 API gravity is a measure of how heavy or light a petroleum liquid is compared to water. 
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Figure A.1.1 – Crude oil price: WTI, Western Canada Select and Alberta Heavy ($US 
2010/bbl) 

 

 

Figure A.1.1 shows crude oil prices for light crude oil (WTI), for Western Canadian 
Select, which is a Hardisty based blend of conventional and oilsands production 
managed by Canadian Natural Resources, Cenovus Energy, Suncor Energy, and 
Talisman Energy and for Heavy oil. As shown in Figure A1.4, historically the price of 
heavy oil/bitumen has followed the light crude oil price (WTI), but at a discount of 
between 50 and 60%. However, in 2008 and 2009 the differentials between the prices 
of light and heavy crude oils narrowed significantly owing to a global shortage of 
heavier crude oil supply. The bitumen/light-medium differential averaged 22% over 
the 2008 to 2009 period, compared with 44% over the five-year average from 2003 to 
2007.   

Alberta’s Energy Resources Conservation Board expects the bitumen/light-medium 
differential to average 26% over the forecast period, compared with the five-year 
average of 36% and the 2009 average of 17%.28 Using this price difference, the Western 
Canada Select price is increasing slightly from about US$60/bbl in 2010 to about 
$US$87/bbl in 2020. 

                                            

28 http://www.ercb.ca/docs/products/STs/st98_current.pdf 
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As shown in Figure A.1.2, the Henry Hub price for natural gas in Alberta (the 
benchmark for Canadian prices) declined in 2010 to about four Canadian dollars per 
gigajoule (GJ). In the projection, it begins to recover to reach about six Canadian 
dollars per GJ by 2020, still well below its peak of almost $10 in 2005. This reflects the 
National Energy Board’s assumptions regarding pipeline expansions (e.g., Mackenzie 
and the Alaska pipelines). 

Figure A.1.2 – Henry Hub natural gas price ($CDN 2010/GJ) 

 

 

Energy Production 

Historically, growth has occurred in all areas of oil and gas production, with over half 
the growth coming from natural gas production. However, our projections show that 
both natural gas and conventional oil production will decrease over time as a result of 
declining supply, but that the projected increase in production from oil sands 
operations will more than make up for this decline. As such, under assumed prices and 
absent further government policy actions, it is expected that from 2010 to 2020 oil 
sands in situ production will almost triple and oil sands mining production will increase 
by 50% (see Table A.1.2, below).   
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Table A.1.2 – Crude oil production 

Thousand Barrels Per Day 2005 2010 2020 

Crude and Condensates       

       Conventional Heavy   526 425 363 

       Conventional Light      511 512 524 

       C5 & condensates         173 148 137 

       Frontier Light (offshore + northern) 324 291 225 

       Oil Sands – Primary 150 194 211 

       Oil Sands – In-situ 286 563 1607 

SAGD 82 319 1267 

CSS 204 244 340 

       Oil Sands Mining 628 857 1445 

Total Production (gross)       2,598 2,990 4,512 

 

Table A.1.3 illustrates oil sands disposition. There are two main products from oil 
sands production: synthetic crude oil (or upgraded bitumen) and non-upgraded 
bitumen, which is sold as heavy oil. Synthetic crude oil production (A.1.3) from 
Alberta is projected to increase from about 794,000 barrels per day in 2010 to about 
1.29 million barrels per day by 2020. Synthetic crude oil from Saskatchewan is 
projected to remain constant at 70,000 barrels per day. Non-upgraded bitumen will 
increase from 612,000 barrels per day in 2010 to 1.69 million barrels per day by 2020. 
This non-upgraded bitumen is either sold as heavy oil to Canadian refineries or 
transported to U.S. refineries for upgrading to refined petroleum products.  
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Table A.1.3 – Oil sands disposition 

Thousand Barrels Per Day 2005 2010 2020 

Synthetic – Alberta                         546 794 1,288 

Synthetic – Saskatchewan                          64 70 70 

Non-upgraded Bitumen                          368 612 1,694 

Oil Sands (net) 978 1,476 3,052 

Own use 86 138 211 

Oil Sands (gross) 1,064 1,614 3,263 

 

Projections show gross natural gas production will decline modestly to some 4.7 TCF in 
2020, as new production and non-conventional sources such as shale gas and coal-bed 
methane come to market29 to offset conventional declines.  

 

Table A.1.4 – Natural gas production 

Billion Cubic Feet 2005 2010 2020 

Supply30    

       Gross Production  6,951 5,868 4,711 

       Own-use Consumption 689 648 493 

Marketable Gas  6,262 5,221 4,219 

        Imports  346 828 828 

Total Supply 6,608 6,049 5,047 

 

                                            

29 For the purposes of this document, shale gas development has been included under natural 
gas production. As more data and information on likely shale gas production trends become 
available, consideration will be given to modeling shale gas separately. 

30 For the most part, the oil and natural gas production projections reflect the views of the 
National Energy Board outlook for projects in these provinces. However, some adjustments 
have been made to reflect more recent market conditions.  For example, the growth in shale 
gas production in British Columbia has been reduced. 
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The emissions outlook reflects plans by provincial and territorial utilities with respect 
to key electricity capacity expansions.   

Taking into account these provincial utility expansion plans, plus additional units 
forecast to be built by Environment Canada’s Energy, Emissions and Economy Model 
for Canada (E3MC) to meet growth in electricity demand, aggregate electricity 
generation is also expected to increase substantially, by about 13% from 2010 to 2020, 
with fuel mix changes as generation increases. Table A.1.5 describes, that the 
proportion of generation coming from wind power and other renewable sources is 
expected to increase from 2005 to 2020, starting at only about 0.3% in 2005 and 
reaching 6% of total generation by 2020. Importantly, though, the proportion of 
natural gas-fired generation is projected to double its 2005 levels. 

Government actions, such as the introduction of the Electricity Performance Standard, 
will cause fuel switching in the overall electricity generating portfolio. As noted 
above, it is expected that natural gas-fired generation will double its 2005 levels by 
2020, because of its appeal as a relatively cleaner source of power generation and a 
reliable means to cover peak loads. The lower natural gas price also makes it an 
affordable choice. Coal and petroleum coke generation fall from 18% of the generation 
in the Canadian portfolio in 2005 to 10% in 2020.  

 

Table A.1.5 – Electricity generation by fuel  

TWh 2005 2010 2020 

Coal and Petroleum Coke 105 79 61 

Refined Petroleum Products 12 5 5 

Natural Gas 22 30 47 

Hydro 329 321 362 

Nuclear 87 86 87 

Other Renewables 2 9 34 

Total Generation 557 529 598 
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Emissions Factors 

Table A.1.6 provides a rough estimate of carbon dioxide emitted per unit of energy 
consumed by fossil fuel type. These numbers are estimates, as specific emission 
factors can vary slightly by year, sector, and province. 

Table A.1.6 – Mass of carbon dioxide emitted per quantity of energy for various 
fuels 

Fuel name CO2 eq. 
emitted 

(g/106 Joules)  

Natural gas 49.7 

Liquefied petroleum gas 61.0 

Non-marketable natural gas 66.5 

Propane 59.8 

Aviation gasoline 69.6 

Automobile gasoline 67.6 

Kerosene 67.3 

Light fuel oil 70.3 

Heavy fuel oil 74.0 

Tires/tire-derived fuel 80.8 

Wood and wood waste 031  

Coal (bituminous) 88.1 

Coal (subbituminous) 91.6 

Coal (lignite) 92.4 

Petroleum coke 86.4 

Coal (anthracite) 97.6 

 

                                            

31 While the emissions intensity of burning wood is 81.3 g/106 Joules, biofuels such as wood can 
be considered carbon-neutral since carbon dioxide was absorbed from the atmosphere as the 
trees were growing.  
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Federal, Provincial and Territorial Measures 

Since 2006, the Government of Canada has invested more than $11.5 billion to reduce 
greenhouse gas emissions through investments in green infrastructure, energy 
efficiency, clean energy technologies and the production of cleaner energy and 
cleaner fuels. These include expenditures through the eco-action initiatives, clean 
energy fund, green infrastructure fund, transit pass program, marine shore power 
program, biofuels and bioproducts initiatives and programs, national vehicle scrapping 
program, and initiatives such as the National Renewable Diesel Demonstration 
Initiative – to name just a few.  

In addition, regulations are being enacted to reduce emissions from key sources, and 
joint initiatives and investments have been undertaken with the provinces and 
territories to assist them in addressing their unique challenges and to facilitate 
coordinated approaches.  

Table A.1.7 below identifies the major federal, provincial and territorial measures 
that are included in the Canada’s Emissions Trends’ reference case. It includes federal 
measures that have been implemented or announced in detail as of May 2012. Where 
program funding is set to end, the projections assume that the impacts of these 
programs, other than those embodied in consumer behaviour, cease when the 
approved funding terminates. 

The analysis also includes existing provincial and territorial measures. Environment 
Canada monitors provincial/territorial initiatives, and strives to take them into 
account in its analysis and modeling (for the purposes of this report, provincial 
measures announced and fully implemented as of May 2012 have been included 
wherever possible).   

While the emissions outlook’s baseline scenario includes those existing measures that 
have been implemented or announced in specific detail, it does not take into account 
the impact of broader strategies or future measures within existing plans where 
significant details are still under development.     

The federal government’s climate change plan involves the development of measures 
to address emissions on a sector-by-sector basis, and some measures under 
development as part of this plan have not yet been included in the baseline scenario: 
for example, the government has committed to regulate the emissions of the Oil and 
Gas sector, but the details of the regulations are under development, so this measure 
is not yet included.     

Similarly, broad provincial policy initiatives such as the B.C. Energy Plan, Manitoba’s 
Beyond Kyoto plan, and under the Western Climate Initiative provincial 
announcements where the structure of the trading regime has yet to be released, are 
not taken into account in the baseline scenario.   

Some of the key existing federal measures that have been taken into account in the 
baseline scenario include:  

1. Performance Standard for Coal-Fired Electricity Generation – In June 2010, the 
Government announced its intention to regulate coal-fired electricity generation. 
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The regulations impose a performance standard on new coal-fired electricity 
generation units and those units that have reached the end of economic life. The 
new regulations, which are scheduled to take effect in 2015, will encourage 
electric utilities to transition towards lower- or non-emitting types of generation. 
The proposed regulations send a critical signal to industry in advance of expected 
significant capital stock turnover. By affecting capital investment decisions now, 
the regulations will help avoid a legacy of higher-emitting facilities being built. 
The gradual phase-out of old and dirty coal units is expected to significantly 
reduce emissions from the electricity generation sector and improve air quality for 
all Canadians.  

2. Passenger Automobile and Light Truck Greenhouse Gas Emission Regulations – In 
October 2010, the Government published its final Passenger Automobile and Light 
Truck Greenhouse Gas Emission Regulations, which establish progressively 
stringent standards, harmonized with the U.S., for GHG emissions from new cars 
and light trucks for the 2011 to 2016 model years. The Government also published 
a Notice of Intent for “phase 2” of the regulations to develop more stringent GHG 
emissions standards for light-duty vehicles of model years 2017 to 2025. 

3. Renewable Fuels Regulations – In 2006, as part of the Renewable Fuels Strategy, 
the Government of Canada announced its intention to regulate an annual average 
renewable fuel content of 5% in gasoline by 2010, and in a second phase, a 2% 
requirement for renewable content in diesel fuel and heating oil by 2011. The 
Strategy’s two regulatory requirements combined with provincial regulations will 
ensure a total volume of renewable fuel that will reduce annual greenhouse gas 
emissions by up to four Mt – about the equivalent of taking one million vehicles off 
the road. 

4. Energy efficiency regulations, codes and standards for buildings and homes – The 
Government continues to update and strengthen energy efficiency standards for 
products under the Energy Efficiency Act and is working with provinces to update 
the National Energy Code for Buildings. These actions, combined with targeted 
incentive programs, have proven to be effective at reducing energy use and GHG 
emissions in this sector. 
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Table A.1.7 – GHG: measures reflected in projections (policies in place as of Spring 2012) 

Provincial/Territorial Measures Federal Measures 

Alberta: 
- Alberta’s Specified Gas Emitter’s 

Regulation (SGER)  

B.C.: 
- BC Carbon Tax (update to $30/tonne) 
- Energy Efficiency Programs ** 
- Low Carbon Fuel Standards (under 

WCI)32** 
- Appliance Efficiency and Building 

Standards (under WCI)** 

Manitoba : 
- Low Carbon Fuel Standards (under 

WCI)** 
- Appliance Efficiency and Building 

Standards (under WCI)** 

Nova Scotia : 
- Nova Scotia’s Cap on Electricity Sector 

GHG Emissions 
- Nova Scotia’s 40% Renewable 

Requirement 
- Nova Scotia’s Air Quality Regulations  

Ontario : 
- Ontario Coal Fired Phase Out  
- Ontario Feed-In-Tariff Energy Efficiency 

Standards  
- Ontario’s Appliance Efficiency, Building 

Standards and Retrofits**  
- Energy Efficiency Programs ** 
- Low Carbon Fuel Standards (under 

WCI)** 
- Appliance Efficiency and Building 

Standards (under WCI)** 

- 5% Renewable Fuel Content Regulation for 
Gasoline  

- 2% Renewable Fuel Content Regulation for 
Diesel fuel and Heating Oil 

- Light-Duty Vehicle Greenhouse Gas 
Emissions Regulations (2011-2016) 

- Electricity Performance Standard for Coal 
Fired Generation 

- Strengthened Energy Efficiency Standards  
- Eco-Initiatives: 

o ecoENERGY for Renewable Power 
o ecoENERGY Retrofit Initiative 
o ecoENERGY for Buildings and 

Houses 
o ecoENERGY for Industry 
o ecoFreight Program 
o ecoTechnology for Vehicles 

Program 
o ecoENERGY for Fleets 
o ecoMobility 
o ecoENERGY for Renewable Heat 
o ecoAUTO Rebate Program  
o ecoENERGY for Personal Vehicles 

Initiative 
o ecoENERGY for Biofuels Initiative  
o ecoAGRICULTURE Biofuels Capital 

Initiative  
o ecoENERGY Technology Initiative 

 
- Public Transit Tax Credit  
- Marine Shore Power Program (2007-

2012)/Shore Power Technology for Ports 
Program (2012-2015) 

- Technology Development and Deployment 
- Energy efficiency regulation, codes and 

standards for buildings and homes 

                                            

32 ** Western Climate Initiative (WCI) and revised/enhanced complementary policies are included in 2012 BAU; Apply to 
BC, MB, ON, QC. 
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Quebec : 
- Quebec’s Cap and Trade 
- Quebec’s Carbon Levy 
- Low Carbon Fuel Standards (under 

WCI)** 
- Appliance Efficiency and Building 

Standards (under WCI)* 

Additional Provincial Policies – Trends 2012 Additional Federal Policies – Trends 2012 

Alberta: 
- Landfill gas regulations (BC, ON, AB) 
- Alberta Flaring and Venting emission 

control policy 
o Alberta ERCB Directive 60 

BC: 
- BC Clean Energy Act 
- Landfill gas regulations (BC, ON, AB) 
- BC Oil and Gas Commission’s Flaring, 

Incinerating and Venting Reduction 
Guideline 

- Building Code Regulations and updates 
(BC, NS, NFLD, QC) 

o Regulations requiring 
implementation of National 
Emission Standard CSA B415 
(USA EPA standards)  

- Marine Shore Power Program 

Manitoba: 
- Venting and flaring requirements in 

permitting processes (MB, NFLD) 

New Brunswick 
- Renewable portfolio standard 

Newfoundland & Labrador: 
- Venting and flaring requirements in 

permitting processes (MB, NFLD) 
- Building Code Regulations and updates 

(BC, NS, NFLD, QC) 
o Regulations requiring 

implementation of National 
Emission Standard CSA B415 

- Passenger Automobile And Light Truck 
Greenhouse Gas Emission Regulations 
2017-2025 

- Heavy Duty Vehicle GHG Emission 
Regulations 

- BLIERs (may indirectly affect GHGs) 
- Marine spark-ignition engine and off-road 

recreational vehicle emission regulations 
- Regulations Amending Off-road 

Compression-Ignition Emission Regulations 
- National Action Plan on Ozone-depleting 

substances (ODS) and their Halocarbon 
Alternatives  

- Environmental Code of Practice for 
Elimination of Fluorocarbon Emissions 
from Refrigeration and Air Conditioning 
Systems  
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(USA EPA standards)  

Nova Scotia: 
- Building Code Regulations and updates 

(BC, NS, NFLD, QC) 
o Regulations requiring 

implementation of National 
Emission Standard CSA B415 
(USA EPA standards)  

Ontario: 
- Landfill gas regulations (BC, ON, AB) 

Saskatchewan: 
- Saskatchewan Energy and Resources 

Guide S-10/S-20 “Gas Conservation 
Standards, and Upstream Flaring and 
Incineration Specifications” 

Quebec:  
- Quebec regulation related to maximum 

sulphur content for heavy fuel oil 
- Building Code Regulations and 

updates(BC, NS, NFLD, QC) 
o Regulations requiring 

implementation of National 
Emission Standard CSA B415 
(USA EPA standards)  

- Quebec new standard for large heaters 
and boilers 

- Marine Shore Power Program 
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Table A.1.8 – Announced 2020 GHG reduction targets of provincial governments 
(only announced and implemented measures under these targets are included in 
projections) 

Province/Territory Target 

British Columbia 

Alberta 

Saskatchewan 

Manitoba 

Ontario 

Quebec 

New Brunswick 

Nova Scotia 

Newfoundland33 

Prince Edward Island34 

33% below 2007 

50 Mt below BAU  

20% below 2006 

15% below 2005 

15% below 1990 

20% below 1990 

10% below 1990 

10% below 1990 

10% below 1990 

10% below 1990 

                                            

33 Under the auspices of the Conference of New England Governors and Eastern Canadian 
Premiers (NEG-ECP) partnership, the four Atlantic provinces have committed to a regional goal 
of achieving 10% below 1990 levels by 2020.   

34 Prince Edward Island has not established its own official provincial emissions reduction 
target, so the common NEG-ECP target is applied for the purposes of this analysis. 
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Annex 2  

Alternate Emissions Scenarios 

Emissions projections are subject to uncertainty, and are most appropriately viewed as 
a range of plausible outcomes. Many of the events that shape emissions and energy 
markets cannot be anticipated. In addition, future developments in technologies, 
demographics, and resources cannot be foreseen with certainty. Typically, these key 
uncertainties are addressed through alternative cases. 

The sensitivity analysis presented here focuses on two key uncertainties: 

• The growth of the economy 

• The evolution of world oil prices and their impacts on macroeconomic growth 
and energy consumption 

The emissions outcomes of these alternative cases are presented as stand-alone and in 
combinations in Table A.2.1. These alternative cases explore the interaction of energy 
markets and economic growth, and their impact on emissions, under a range of 
assumptions. As such, they show the resulting emissions relative to the baseline 
scenario excluding LULUCF (745 Mt). 

The higher GDP case assumes stronger economic growth in the goods producing sector. 
By 2020, Canadian GDP in the high GDP case is some 34% higher than 2010 levels, 
compared with 26% higher in the baseline scenario.  

By 2020, Canadian GDP in the low GDP case is some 17% higher than 2010 levels, 
compared with 26% higher in the baseline scenario.  

In the baseline scenario, the world oil price is projected to grow from $79/bbl ($US) in 
2010 to $102/bbl ($US) in 2020. A higher price scenario, in which 2020 prices are 
$142/bbl ($US), is used alone and in combination with different GDP growth 
assumptions. A low price scenario is also included where the world oil price remains 
fairly stable at $72/bbl ($US) after 2015. 

Greenhouse gas emissions in the fast GDP growth scenario are about 11% higher in 
2020 than 2010 levels. This compares with 8% higher emissions in the baseline scenario 
over the same period. As economic activity increases, there will unquestionably be a 
higher demand for energy and a corresponding increase in emissions. In contrast, 
emissions are expected to be much lower if the Canadian economy grows at a slower 
pace. When combined with high oil prices, emissions could be some 1.8% higher than 
2010 levels by 2020. Expected growth of the economy is the primary driver of 
expected emission growth. Any variation in this path will lead to a different set of 
projections about expected future emissions.  
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Table A.2.1 – Sensitivity analysis – Change in GDP and/or world oil /natural gas 
prices 

Cases GHG emissions (in Mt CO2 e. – Excluding LULUCF) 

 2015 2020 

Slow GDP 705 718 

Fast GDP 733 771 

Low World Oil Prices 729 741 

High World Oil Prices 706 732 

Slow GDP – Low World Oil Prices 714 714 

Slow GDP – High World Oil Prices 692 705 

Fast GDP – Low World Oil Prices 743 770 

Fast GDP – High World Oil Prices 718 756 

Baseline Scenario 719 745 

Sensitivity Results 692 – 743 705 – 771 

 

The growth in emissions is expected to slow down as the world price of oil increases 
since overall economic activity would decline as the price of oil rose. However, the 
increase in price drives higher production in the oil and gas sectors which generally 
offsets this effect. Emissions from the oil and gas sector in the high world oil price 
case rise by 69 Mt from 2010 to 2020; whereas they only rise by 50 Mt in the baseline 
scenario and by 34 Mt in the low price scenario.   

The range in total projected emissions from all scenarios rises as we extend our 
projection further into the future. As a result of the assumptions made about the 
growth in Canadian GDP and the future world oil price, in 2020 the range is 66 Mt.  

Under all scenarios over the forecast period, emissions are expected to grow the 
fastest in oil sands extraction and upgrading. Electricity generation and the 
conventional oil and gas sectors are projected to see an emissions decrease. Emission 
changes in the transportation sector show a deceleration from the long-term growth 
trend in all scenarios.  

The oil sands sector displays the fastest growth in emissions, but it also displays the 
greatest range of uncertainty about future emissions depending on the assumptions 
used. Emissions could rise by as much as 82 Mt – or as little as 54 Mt – over the 2005 to 
2020 period. The baseline scenario projects that oil sands emissions would increase by 
73 Mt. 
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Annex 3  

Methodology for Development of Emissions Scenarios 

The scenarios developed to support Environment Canada’s GHG emissions projections 
derive from a series of plausible assumptions regarding, among others, population and 
economic growth, prices, demand and supply of energy, and the evolution of energy 
efficiency technologies. The projections also assume no further government actions to 
address greenhouse gas emissions beyond those already in place or imminently pending 
as of May 2012.   

The emissions projections presented in this report cannot be viewed as a forecast or 
prediction of emissions at a future date. Rather, this report presents a simple 
projection of the current structure and policy context into the future, without 
attempting to account for the inevitable but as yet unknown changes that will occur in 
government policy, energy supply, demand and technology, or domestic and 
international economic and political events.  

The emissions projections have been developed in line with generally recognized best 
practices. They incorporate IPCC standards for estimating greenhouse gas emissions 
across different fuels and processes, rely on outside expert views and the most up-to-
date data available for key drivers such as economic growth, energy prices, and 
energy demand and supply, and apply an internationally recognized energy and 
macroeconomic modelling framework in the estimation of emissions and economic 
interactions. Finally, the methodology used to develop the projections and underlying 
assumptions has been subject to peer review by leading external experts on economic 
modelling and greenhouse gas emissions projections, as well as vetted with key 
stakeholders. 

The approach to developing Environment Canada’s Emissions Trends involves three 
main features: 

• Using the most up-to-date statistics on GHG emissions and energy use, and 
sourcing key assumptions from the best available public and private expert 
sources.  

• Developing scenarios of emissions projections using a detailed, proven Energy, 
Emissions and Economy Model for Canada. 

• Consulting with industry experts on results. 

 

Up-to-date Data and Key Assumptions 

Each year, Environment Canada updates its models using the most recent data 
available from Statistics Canada’s Report on Energy Supply-Demand and Environment 
Canada’s National Inventory Report. For these projections, the most recent historical 
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data available were for 2010. For the first time, emissions for Environment Canada’s 
projections and historical data in the NIR are aligned based by economic sector.  

In addition to the most recent historical information, the projections are based on 
expert-derived expectations of key drivers (e.g. world oil price). These assumptions 
are based on the latest energy and economic data, with key modeling assumptions 
aligned to Government of Canada views: 

• National Energy Board views on energy prices and large scale energy projects 

• Economic growth from Finance Canada’s Budget 2012 Update of Economic and 
Fiscal Projections 

• Statistics Canada’s population growth projections 

• Productivity growth projections  

Even with the benefit of external expert assumptions, there is considerable 
uncertainty surrounding energy price and economic growth assumptions, particularly 
over the medium- to long-term. As such, a range of emissions is presented 
representing a series of sensitivity analyses. These cases were based on high and low 
GDP growth as well as high and low oil prices and productions levels. 

 

Energy, Emissions and Economy Model for Canada  

The projections presented in this chapter were generated from Environment Canada’s 
Energy, Emissions and Economy Model for Canada, also known as E3MC.   

E3MC has two components: Energy 2020, which incorporates Canada’s energy supply 
and demand structure, and The Informetrica Model (TIM), a macroeconomic model of 
the Canadian economy. 

• Energy 2020 is an integrated, multi-region, multi-sector North American model 
that simulates the supply, price and demand for all fuels. The model can 
determine energy output and prices for each sector, both in regulated and 
unregulated markets. It simulates how such factors as energy prices and 
government measures affect the choices that consumers and businesses make 
when they buy and use energy. The model’s outputs include changes in energy use, 
energy prices, greenhouse gas emissions, investment costs and possible cost 
savings from measures, which are used to identify the direct effects stemming 
from greenhouse gas reduction measures. The resulting savings and investments 
from Energy 2020 are then used as inputs into TIM. 

• The Informetrica Model is used to examine consumption, investment, production, 
and trade decisions in the whole economy. It captures the interaction among 
industries, as well as the implications for changes in producer prices, relative final 
prices, and income. It also factors in government fiscal balances, monetary flows, 
and interest and exchange rates. More specifically, TIM incorporates 133 industries 
at a provincial and territorial level. It also has an international component to 
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account for exports and imports, covering about 100 commodities. The model 
projects the direct impacts on the economy's final demand, output, employment, 
price formation, and sectoral income that result from various policy choices. 
These, in turn, permit an estimation of the effect of climate change policy and 
related impacts on the national economy. 

E3MC develops projections using a market-based approach to energy analysis. For each 
fuel and consuming sector, the model balances energy supply and demand, accounting 
for economic competition among the various energy sources. This ensures consistent 
results among the sectors and regions. The model can be operated in a forecasting 
mode or an analytical mode. In forecasting mode, the model generates an annual 
energy and emissions outlook to 2050. In analytical mode, it assesses broad policy 
options, specific programs or regulations, new technologies or other assumptions. 

The model’s primary outputs are tables showing energy consumption, production and 
prices by fuel type, year and region. The model also identifies many of the key 
macroeconomic indicators (e.g., GDP or unemployment) and produces a coherent set 
of all greenhouse gas emissions (such as carbon dioxide, methane, and nitrous oxide) 
by sector and by province. 

Figure A.3.1 shows the general structure of E3MC. The component modules of E3MC 
represent the individual supply, demand, and conversion sectors of domestic energy 
markets and also include the macroeconomic module. In general, the modules interact 
through values representing the prices of the energy delivered to the consuming 
sectors and the quantities of end-use energy consumption.   
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Figure A3.1 – Energy, emissions and economy model for Canada 
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To develop this projection of energy use and related emissions, it was necessary to 
provide a view of the Canadian economy to 2020. The level and composition of energy 
supply and demand, and the resulting greenhouse gas emissions, are determined based 
on many assumptions that influence the overall size and growth rate of the economy. 
 

Treatment of Interaction Effects 

Estimates of the net impact of government measures incorporated in the modelling 
scenarios need to take into account major interaction and behavioural affects. The 
analytical approach permitted by E3MC addresses these key modeling challenges, 
namely additionality, free ridership, rebound effects, and policy-interaction effects. 

• Additionality. This issue relates to the question of what would have 
happened without the initiative in question. Problems of additionality arise 
when the stated emissions reductions do not reflect the difference in 
emissions between equivalent scenarios with and without the initiative in 
question. This will be the case if stated emissions reductions from an 
initiative have already been included in the reference case – emissions 
reductions will effectively be double-counted in the absence of appropriate 
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adjustments. The E3MC model controls for additionality by basing its 
structure on incremental or marginal decision-making. The E3MC model 
assumes a specific energy efficiency or emission intensity profile at the 
sector and end-use point (e.g., space heating, lighting, or auxiliary power). 
Under the E3MC modeling philosophy, if the initiative in question were to 
increase the efficiency of a furnace, only the efficiency of a new furnace 
would be changed. The efficiency of older furnaces would not change 
unless those furnaces are retired and replaced with higher efficiency ones. 
As such, any change in the model is incremental to what is reflected in the 
business-as-usual assumptions. 

• Free ridership. A related problem, free ridership, arises when stated 
reductions include the results of behaviour that would happen regardless of 
the policy. This can occur when subsidies are paid to all purchasers of an 
item (e.g., a high efficiency furnace), regardless of whether they purchased 
the item because of the subsidy. Those who would have purchased the 
product regardless are termed free riders. In the E3MC model, the 
behaviour of free riders has already been accounted for in the reference 
case. Thus their emissions are not counted toward the impact of the policy. 
Instead, the E3MC model counts only the incremental take-up of the 
emissions-reducing technology. 

• The rebound effect. This describes the increased use of a more efficient 
product resulting from the implied decrease in the price of its use. For 
example, a more efficient car is cheaper to drive and so people may drive 
more. Emissions reductions will generally be overestimated by between 5% 
and 20% unless estimates account for increased consumption because of the 
rebound effect. Within the model, we have mechanisms for fuel choice, 
process efficiency, device efficiency, short-term budget constraints, and 
cogeneration, which all react to changes in energy and emissions costs in 
different timeframes.35 All these structures work to simulate the rebound 
effect – in the example above, the impact of extra kilometres that may be 
driven as a result of improved fuel efficiency are automatically netted out 
of the associated emissions reduction estimates.  

• Policy interaction effects. This describes impacts on the overall 
effectiveness of Canada’s emissions-reduction measures when they interact 
with each other. A policy package containing more than one measure or 
policy would ideally take into account this impact to understand the true 
contribution that the policy package is making (in this case, to emission 
reductions).   

E3MC is a comprehensive and integrated model focusing on the interactions between 
sectors and policies. In the demand sectors, the fuel choice, process efficiency, device 

                                            

35 A shift in energy prices will cause cogeneration to shift in the short to medium term, device 
efficiency to adjust over the short to mid-term, process efficiency to adjust in the mid-term, 
and fuel choice to react in the mid- to long-term. The actual adjustment times depend on the 
particular sector. 
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efficiency, and level of self-generation are all integrally combined in a consistent 
manner. The model has detailed equations to ensure that all the interactions between 
these structures are simulated with no loss of energy or efficiency. For example, the 
electric generation sector responds to the demand for electricity from the energy 
demand sectors, so any policy to reduce electricity demand in the consumer sectors 
will impact the electricity generation sector. The model accounts for emissions in the 
electricity generation sector as well as for emissions in the consumer demand sectors. 
As the electricity sector reduces its emissions intensity, policies designed to reduce 
electricity demand in the consumer sectors will cause less of an emissions reduction. 
The natural gas and oil supply sectors similarly respond to the demands from the 
consumer sectors, including the demands for refined petroleum products for 
transportation. The model also simulates the export of products by supply sectors. 

Taken as a whole, the E3MC model provides a detailed representation of technologies 
that produce goods and services throughout the economy and can simulate, in a 
realistic way, capital stock turnover and choices among technologies. The model also 
includes a representation of equilibrium feedbacks, such that supply and demand for 
goods and services adjust to reflect policy. Given its comprehensiveness, E3MC covers 
all the greenhouse gas emissions sources, including those unrelated to energy use. 
 

Simulation of capital stock turnover 

As a technology vintage model, E3MC tracks the evolution of capital stocks over time 
through retirements, retrofits, and new purchases, in which consumers and businesses 
make sequential acquisitions with limited foresight about the future. This is 
particularly important for understanding the implications of alternative time paths for 
emissions reductions.   

The model calculates energy costs (and emissions) for each energy service in the 
economy, such as heated commercial floor space or person-kilometre traveled. In each 
period, capital stocks are retired according to an age-dependent function (although 
the retrofitting of unretired stocks is possible, if warranted by changing economic 
conditions). Demand for new stocks grows or declines depending on the initial 
exogenous forecast of economic output (i.e., a forecast that is external to the model 
and not explained by it) and the subsequent interplay of energy supply–demand with 
the macroeconomic module. A model simulation iterates between energy supply–
demand and the macroeconomic module until there is a convergence. The global 
convergence criterion is set at 0.1% between iterations. This convergence procedure is 
repeated for each year over the simulation period.  

The E3MC model simulates the competition of technologies at each energy service 
node in the economy based on a comparison of their cost and some technology-specific 
controls, such as a maximum market share limit in cases where a technology is 
constrained by physical, technical, or regulatory means from capturing all of a market. 
The technology choice simulation reflects the financial costs as well as the consumer 
and business preferences, revealed by real-world technology acquisition behaviour. 
 

Model Limitations 
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While E3MC is a sophisticated analytical tool, no model can fully capture the 
complicated interactions associated with given policy measures between and within 
markets or between firms and consumers. Unlike computable general equilibrium 
models, however, the E3MC model does not fully equilibrate government budgets and 
the markets for employment and investment. That is, the modeling results reflect 
rigidities such as unemployment and government surpluses and deficits. Furthermore, 
the model, as used by Environment Canada, does not generate changes in nominal 
interest rates and exchange rates, as would occur under a monetary policy response to 
a major economic event. 
  



 

 



 



    

 
 
 
 

  I 
 

PROJECTIONS DE PRIX DU CARBONE  
POUR LA PÉRIODE 2013-2035 

 
 
 
 
 

 

 
 

ANALYSE PROBABILISTE DES PRIX DU 
CARBONE POUR LA PÉRIODE 2013-2020 

 
 
 
 

M. Vincent Pouliot 

 
 
 
 
 

30 juillet 2014 
 
 
 
 
 

Société en commandite Gaz Métro 
Cause tarifaire 2015, R-3879-2014

Original : 2014.08.05 Gaz Métro - 5, Document 2 
Annexe 2 (Q. 8.3.3) (11 pages)



    

 
 
 
 

  II 
 

PROJECTIONS DE PRIX DU CARBONE  
POUR LA PÉRIODE 2013-2035 

TABLE DES MATIÈRES 

1. CONTEXTE ......................................................................................................................... 3 

2. INTRODUCTION ................................................................................................................... 5 

3. RÉSUMÉ DES RÉSULTATS ET INTERPRÉTATION ............................................................................... 6 

4. REPRÉSENTATION GRAPHIQUE DES RÉSULTATS ANNUELS ................................................................. 8 

  



    

 
 
 
 

  3 

 

PROJECTIONS DE PRIX DU CARBONE  
POUR LA PÉRIODE 2013-2035 

1. CONTEXTE 

ÉcoRessources, en collaboration avec Four twenty seven et Thomson Reuters Point Carbon 
(TRPC), a fourni en novembre 2013 à Gaz Metro une analyse sur les projections de prix sur le 
marché du carbone de la WCI pour la période 2013-2035. Cette analyse a été intégrée au 
dossier sur le SPEDE rendu à la Régie de l’énergie par Gaz Metro en mars 2014. Dans ce cadre, 
l’analyse a fait l’objet de demandes de renseignements des intervenants à la Régie de 
l’énergie, demandes qui ont été transmises à ÉcoRessources par Gaz Metro. 

Une partie des réponses à ces demandes de renseignement, celle qui ne demandaient pas de 
réutilisation du modèle crée par TRPC, a été fournie à Gaz Metro le 26 juin 2014. Les réponses 
aux autres demandes de renseignement constituent l’objet du présent document. Elles ont 
nécessité la réutilisation du modèle de TRPC. Comme discuté avec Gaz Metro, TRPC a décidé 
début 2014 d’arrêter de fournir ce type de services. En conséquence, ÉcoRessources a 
travaillé avec la firme Gabel, qui a obtenu l’autorisation d’utiliser le modèle de TRPC. 

En particulier, ce document répond aux questions 8.3 à 8.5 posées par la FCEI à Gaz Metro 
dans le cadre de la cause R-3879-2014. Il est important de noter que le modèle utilisé pour 
l’analyse présentée dans ce document est le même que celui utilisé pour l’analyse initiale 
présentée dans le dossier de Gaz Metro, et en particulier que les hypothèses  de travail sont 
les mêmes. Les seules modifications sont celles demandées par la FCEI et sont mises en 
évidence dans le texte.   

Les questions 8.3 à 8,5 de la FCEI sont rappelées ci-dessous : 

• 8.3 Veuillez faire les simulations suivantes : 

o 8.3.1 8000 exécution de l’expérience de Monte-Carlo du scénario réaliste en 
rendant déterministe le niveau d’inflation (à 2%) 

o 8.3.2 1000 exécution de l’expérience de Monte-Carlo du scénario baissier en 
rendant déterministe le niveau d’inflation (à 2%) 

o 8.3.3 1000 exécution de l’expérience de Monte-Carlo du scénario haussier en 
rendant déterministe le niveau d’inflation (à 2%) 

• 8.4 Veuillez présenter dans un tableau similaire à celui de la référence (ii), la 
distribution de probabilité de ces 10 000 (8000+1000+1000) en y présentant les 
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statistiques suivantes : le minimum, le 1er percentile, le 5e percentile, le 10e 
percentile, le 25e percentile, le 50e percentile, le 75e percentile, le 90e percentile, le 
95e percentile, le 99e percentile, le maximum, la moyenne, l’écart-type, le coefficient 
d’asymétrie (skewness) et le kurtosis. 

• 8.5 Veuillez de plus présenter dans un tableau la distribution de probabilité de ces 10 
000 (8000+1000+1000) exécutions sur un graphique similaire à celui de la référence 
(iii) pour l’année 2020. 
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2. INTRODUCTION  

Le but de ce rapport est de fournir une prévision probabiliste du marché du carbone en 
Californie et au Québec, en mettant à jour l’analyse précédente fournie à Gaz Métro. Les 
analyses de Monte-Carlo initiales, réalisées en 2013, avaient pour objet de convertir les 
données entrées (comme la production d'énergie renouvelable, la croissance de la 
consommation de gaz naturel, etc.) de déterministes (constantes) à probabilistes (variables), 
avec des écarts-types appropriés et définis pour chaque paramètre. Ce modèle a été exécuté 
par le biais de 10 000 simulations, qui ont amené des entrées et sorties variables. 

En utilisant le même modèle que celui développé pour Gaz Métro, l'équipe de Gabel 
Associates a à nouveau exécuté 10 000 simulations pour évaluer le prix du carbone pour les 
années 2013 à 2020. Toutefois, pour cet exercice, le taux d’inflation utilisé a été maintenu 
constant, conformément à la question de la FCEI, alors qu’il variait de façon probabiliste lors 
de la première analyse. Ceci a notamment pour effet de maintenir un prix plancher constant 
pour l’ensemble des simulations, puisque celui-ci progresse directement en fonction du taux 
d’inflation. Les 10 000 simulations ont été décomposées selon la méthodologie décrite ci-
dessous : 

• 8 000 simulations utilisent des entrées de données probabilistes respectant le scénario 
de référence, aussi appelé le scénario « réaliste »; 

• 1 000 simulations utilisent des entrées de données probabilistes respectant le scénario 
« baissier » ; 

• 1 000 simulations utilisent des entrées de données probabilistes respectant le scénario 
« haussier »; 

Les hypothèses correspondant à ces trois scénarios sont rappelées dans l’analyse d’origine.  

Ce rapport analyse statistiquement les résultats de ces 10 000 simulations, considérées 
comme un ensemble de données unique, fournissant une image de la distribution des 
résultats par année, ainsi qu’une liste des écarts-types, des moyennes, du coefficient 
d’asymétrie (skewness) et du kurtosis.  
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3. RÉSUMÉ DES RÉSULTATS ET INTERPRÉTATION  

Les résultats des 10 000 simulations sont résumés et présentés dans les tableaux 1 et 2. 

Tableau 1: Statistiques sommaires des résultats obtenus 

 

 
Tableau 2: Répartition en percentiles de l’ensemble de données obtenues

 

Conformément à l'analyse précédente fournie à Gaz Métro, cette analyse prévoit un marché 
saturé où le prix se situe le plus souvent au prix plancher. Les raisons qui expliquent ce 
marché saturé sont : 

• La crise financière et la récession économique, qui ont réduit les émissions dans tous 
les secteurs par rapport aux projections faites lorsque le plafond a été décidé par le 
CARB; 

 
• La réduction de la production du charbon dans l’état de la Californie, complémenté 

par la réduction des achats de charbon par les centrales électriques en dehors de la 
Californie; 
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• La mise en œuvre de mesures complémentaires telles que la norme californienne de 
portefeuille renouvelable (RPS), les normes d'efficacité pour le transport, et les 
normes de carburants à faible intensité carbonique (LCFS). 
 

Les différences entre les résultats de l’analyse originale et ceux présentés ici sont: 
 

• Les prix suivent plus uniformément le prix plancher, car il est le même pour chacune 
des simulations.  Ceci contraste avec les résultats de l’analyse précédente où les prix 
plancher varient aussi en fonction de l’exécution (l’inflation étant considérée elle-
même comme variable, avec un écart-type fixé), amenant à une étendue de prix aux 
alentours de 2$ même pour des marchés sur-alloués. Donc, parmi les 10 000 
simulations de ce rapport, chaque fois que les allocations sont plus nombreuses que la 
demande en droits d’émissions ou que le modèle prévoit un prix du carbone inférieur 
au prix plancher, le prix du carbone sera uniforme (prix plancher) pour cette année. 
 

• L’inclusion du scénario « haussier » pour 1 000 simulations a généré un plus grand 
pourcentage de prix élevés pour les droits d’émission, ce qui a amené le résultat 
moyen au-dessus du résultat médian. Cette inclusion a aussi eu pour effet 
d’augmenter l’écart-type des résultats. 
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4. REPRÉSENTATION GRAPHIQUE DES RÉSULTATS ANNUELS 

Les graphiques suivants représentent, par année, les résultats des prix du carbone en fonction 
des 10 000 simulations effectuées. 
 
Graphiques : Répartition des prix du carbone par année 
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 Annexe 3 (fichier Excel) 

Annexe 3 

Un fichier Excel est joint en réponse aux questions 8.3.1, 8.3.2 et 8.3.3 
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