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ENGLISH SUMMARY  

This paper investigates the issue of climate change and its connections to 
the energy sector. The overall aim is to analyse the consequences of one 
on another and to present the approach of French PCETs (Territorial 
Plan for Climate and Energy) developed by local authorities in order to 
undertake action at the territorial level to reduce their energy consump-
tion and GHG emissions. Since the energy sector is responsible for 
considerable emissions of greenhouse gas (GHG) due to fossil-fuel-
based energy production facilities, it can therefore be viewed as both the 
problem and the solution regarding its impact on climate change. 
Policies affecting both the supply and demand sides of the energy sector 
would also have an impact on climate change in a broad context. 
However, climate change is not the only phenomenon to be impacted by 
the energy sector, which has become central in our modern society. 
Issues such as energy security, resource renewability and economic 
development are also affected by energy policies, what makes the need 
for comprehensive plans essential. 

Based on a literature review of the context of local climate planning and 
energy policies, the present work presents the background for the crea-
tion of PCET plans in France. Using the strengths of the participant 
observation method, including interviews with key actors in the process 
of elaboration of these plans, this paper then presents the 4-step process 
that is a PCET plan as well as its advantages and shortcomings.  

A PCET plan is a project for a sustainable territorial development, inte-
grating both mitigation and adaptation measures. After establishing a 
diagnosis of the territory, formalized as an ‘Energy-Climate Profile’, it 
sets the objectives and defines the action plan needed to reach these 
goals, especially the measures to take so as to reduce GHG emissions in 
every sector of the economy and the society. 

Although quantified targets and objectives have been developed at the 
national and international levels, actions have been formalized at the 
local level. Local authorities are indeed at the center of the policies 
impacting the climate and the environment as they dispose of various 
ways to influence the choices of their citizens. It has therefore been 
estimated that they are indirectly responsible for more than 50% of the 
national GHG emissions, thus justifying the need for local action. Their 
direct contact with the citizens is another reason for local plans as 
awareness raising and mobilization are key challenges. 

However, local authorities often complain that they do not dispose of 
the adequate means to carry out efficient actions involving the different 
actors on their territory. Moreover, one of the main challenges of the 
approach is the financing of the action plan, since it would be 
unreasonable to expect local authorities to finance alone all the actions 
and solutions proposed. The lack of monitoring is another point to take 
into consideration if the approach is to be improved. 

Eventually, the PCET approach is fairly recent and one can expect that 
the plans being elaborated at the moment will provide useful experience 
and feedbacks to local authorities so as the future ones will be more 
ambitious. Nevertheless, the danger is that PCET plans become “PCE” 
(Plan for Climate and Energy), missing out the territorial aspect that 
gives this approach its interest and its essence. If perceived as a 
comprehensive strategic tool rather than a simple action plan, a PCET 
plan may have major consequences but needs to centralize all the 
resources and means of action available in order to be effective. 
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SWEDISH SUMMARY  

I den här uppsatsen undersöks frågan om klimatförändringar och kopp-
lingen till energisektorn. Det övergripande målet är att dels analysera 
konsekvenserna av klimatförändringar kopplat till energisektorn och dels 
analysera de franska PCETs planerna (Territoriell Plan för Klimat och 
Energi) som utvecklats av lokala myndigheter för att genomföra åtgärder 
på lokal nivå i syfte att minska energiförbrukning och växthusgasersut-
släpp. Energisektorn svarar för betydande utsläpp av växthusgaser 
(GHG), framförallt anläggningar som använder fossila bränslen för ener-
giproduktion. Politik som påverkar både utbuds-och efterfrågesidan 
inom energisektorn kan också ha inflytande på klimatförändringen i ett 
större perspektiv. Frågor relaterade till klimatförändring har blivit 
centrala i vårt moderna samhälle. Det innefattar bl.a. frågor som relaterar 
till energisäkerhet och förnyelsebara resurser men också övergripande 
samhällsfrågor som ekonomisk utveckling påverkas av energipolitiken, 
vilket ställer krav på att utarbeta ingående planer för energianvändningen 
i syfte att uppnå en uthållig energiförsörjning.  

I det här arbetet analyseras tillkomsten och tillämpningen av PCET 
planer i Frankrike. De metoder som använts i studien omfattar litteratur-
studier, deltagande observation och intervjuer av nyckelaktörer i 
processen av dessa planer. Vidare redovisas och diskuteras utifrån ett 
antal fallstudier den 4-stegs process som tillämpas i en PCET plan. 

En PCET plan är ett projekt för en hållbar regional utveckling som 
integrerar både begränsnings-och anpassningsåtgärder. Efter en diagnos 
av territoriet (som kallas "energi-klimat-profil"), ställer de lokala 
myndigheterna upp målen och definierar planen som behövs för att nå 
dessa mål. I synnerhet fokuseras arbetet på de åtgärder som måste vidtas 
för att minska utsläppen av växthusgaser i alla sektorer i samhälle. 

Kvantifierade mål och syften som identifierats på nationell och 
internationell nivå behöver omvandlas till lokala åtgärder. Lokala myn-
digheter spelar en viktig roll i arbetet för att minska miljöpåverkan.  De 
har möjlighet att påverka de val som medborgare gör lokalt och genom 
sin förvaltning av infrastruktur och energidistribution. De har en viktig 
roll i klimatarbetet och studier har visat att de är indirekt ansvariga för 
mer än 50 % av de nationella utsläppen av växthusgaser, vilket motiverar 
behovet av lokala åtgärder. De lokala myndigheternas direktkontakt med 
medborgarna är ett annat skäl till att utforma lokala planer för att ökad 
medvetenheten och mobiliseringen av åtgärder. 

Det är emellertid svårt för de lokala myndigheterna att själva stå för alla 
kostnader för att genomföra effektiva åtgärder. En av de viktigaste 
utmaningarna för PCET strategin är att hitta former för att finansiera 
handlingsplanen. Det är orimligt att förvänta sig att de lokala 
myndigheterna kan finansiera alla åtgärder och lösningar. Bristen på upp-
följning är en annan punkt som måste utvecklas för att PCET planer ska 
vara framgångsrika verktyg. 

PCETs planer är ett ganska nytt verktyg och man kan förvänta sig att 
den första omgången av planerna kommer att ge erfarenheter och åter-
kopplingar till lokala myndigheter så att nästa planprocess kommer att bli 
mer genomarbetad. Det finns en risk att PCET planer bara blir "PCE" 
(Plan för Klimat och Energi), utan koppling till de lokala 
förutsättningarna. Ett sådant tillvägagångssätt skulle innebära att en 
viktig funktion skulle gå förlorad vilket i sin tur skulle innebära att 
resurser och medel måste centraliseras för att göra PCET till effektivt 
verktyg i planeringen för en hållbar utveckling. 
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FRENCH SUMMARY  

Ce document examine la question du changement climatique, plus parti-
culièrement de l’accélération du phénomène dû à l’activité humaine, et de 
ses liens avec le secteur de l'énergie. L'objectif principal est d'analyser les 
conséquences de l'un sur l'autre et de présenter la démarche du PCET 
(Plan Climat-Energie Territorial) mise au point par les autorités locales 
afin d'entreprendre des actions locales de réduction des consommations 
d'énergie et des émissions de GES. Le secteur de l’énergie étant 
responsable d'émissions considérables de Gaz à Effet de Serre (GES), il 
peut être considéré comme à la fois un problème et un levier d’action 
quant à son impact sur le changement climatique. Les mesures et 
politiques concernant à la fois l’offre et la demande en énergie devraient 
également avoir un impact dans un contexte plus large. En effet, le 
changement climatique n'est pas le seul phénomène affecté par le secteur 
de l'énergie, qui est devenu central dans notre société. Des questions 
telles que la sécurité énergétique, les énergies renouvelables et le 
développement économique sont également impactées par ces politiques, 
ce qui rend nécessaire le développement de plans transversaux. 

A partir d’une étude de documents sur le contexte de la planification 
locale et des politiques énergétiques, le présent ouvrage présente le 
contexte de la création de plans PCET en France. En utilisant les 
avantages de la méthode de l'observation participante, ainsi que des 
entretiens avec des acteurs clés dans le processus d'élaboration de ces 
plans, ce document présente ensuite le processus en 4 étapes qu’est le 
PCET ainsi que ses avantages et ses inconvénients. 

Un PCET est un projet de développement territorial durable, intégrant à 
la fois des mesures d’atténuation et d'adaptation. Après avoir établi un 
diagnostic du territoire, formalisé par un «Profil Climat-Energie», il fixe 
les objectifs et définit le plan d'action nécessaire pour atteindre ces 
objectifs, en particulier les mesures à prendre afin de réduire les 
émissions de GES dans les différents secteurs de l'économie et la société. 

Bien que des objectifs quantifiés aient été définis aux niveaux national et 
international, plusieurs plans et processus ont vu le jour au niveau local. 
Les collectivités territoriales sont en effet au centre des politiques qui 
influencent le climat et l'environnement, car elles disposent de divers 
moyens pour influer les choix de leurs citoyens. Il est ainsi estimé 
qu’elles sont indirectement responsables de plus de 50% des émissions 
nationales de GES, ce qui justifie la nécessité d'une action locale. Leur 
contact direct avec les citoyens est un autre point fort puisque la 
sensibilisation et la mobilisation constituent des enjeux forts. 

Toutefois, les collectivités territoriales se plaignent souvent qu’elles ne 
disposent pas nécessairement des moyens suffisants et leviers adéquats 
pour mener à bien des actions efficaces. Le manque de suivi est un autre 
point à prendre en compte afin d’améliorer le processus. 

Finalement, la démarche PCET est assez récente et on peut s'attendre à 
ce que la première vague de plans élaborés en ce moment fournisse une 
première expérience utile aux autorités locales, permettant de développer 
des plans plus ambitieux lors de la prochaine vague. Néanmoins, le 
danger est que PCET reste simplement un «PCE» (Plan Climat-Energie), 
laissant de côté l'aspect territorial qui donne pourtant à cette approche 
tout son intérêt et toute son essence. S’il est perçu comme un véritable 
outil stratégique plus que comme un simple plan d'action, un PCET 
pourrait avoir des conséquences importantes, mais doit pour cela centra-
liser toutes les ressources et les moyens d'action disponibles. 
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ABSTRACT 

The energy sector and the phenomenon of anthropogenic-induced cli-
mate change are intrinsically related insofar as this sector is responsible 
for considerable emissions of greenhouse gas (GHG) due to fossil-fuel-
based energy production facilities, namely electric power plants. The 
overall aim of the present work is to explore the relations and synergies 
between climate change and the energy sector as well as to explore the 
French example of PCET plans (Climate and Energy Territorial plans) 
that have been developed by local authorities for the past decade. Based 
on a literature review of the background for the issues of climate change 
and local planning, this works uses the strengths of participant 
observation and interviews with actors in the development of PCET to 
present the approach and discuss its characteristics and shortcomings. 
Since climate change is not only affecting and affected by both the 
supply- and demand-side of the energy sector, but is also related to 
numerous sectors such as housing and transportation, the need for com-
prehensive plans has become more important at various levels of action. 
Although the PCET approach is recent and its impacts remain uncertain, 
it tackles fundamental public issues that are also potential aspects for 
development. While local authorities remain sceptical concerning their 
means of efficient action at the territorial level, a PCET plan may 
therefore have major consequences if it perceived as a comprehensive 
strategic tool rather than a simple action plan. 

 

Key words: Climate change; Energy; Local authorities; Local planning.  

INTRODUCTION 

The energy sector and the phenomenon of anthropogenic-induced cli-
mate change are intrinsically related insofar as this sector is responsible 
for considerable (but not exclusive) emissions of greenhouse gas (GHG) 
due to fossil-fuel-based energy production facilities, namely electric 
power plants (Beecher and Kalmbach, 2012). Activity within the energy 
sector can therefore be viewed as both the problem and the lever of 
action regarding its impact on climate change. Policies affecting both the 
supply and demand sides of the energy sector would also have an impact 
on climate change in a broad context. 

However, climate change is not the only phenomenon to be impacted by 
the energy sector, which has become central in our modern society. 
Issues such as energy security, resource renewability and economic 
development are also affected by energy policies. Furthermore, 
individual states and consumers can be vulnerable to supply disruptions 
and energy price shocks as shown by a number of geopolitical events 
over the last few years (the attacks of 9/11, the Arab revolutions or the 
nuclear catastrophe in Fukushima in 2011). An integrated approach 
including these aspects with comprehensive policies is thus needed and 
could be based on the synergies of climate change and energy policies.  

Up-to-date research in the field of planning and policy making regarding 
climate change and energy has seldom explored sub-national actions and 
local processes. A study of Beecher and Kalmbach (2012) investigates 
climate change and climate change policy’s impacts on the energy sector 
in the context of the Midwest region of the United States. Drake (2012) 
considers a regional climate change action plan in the UK in order to 
investigate the possibilities of mitigating climate change at sub-national 
scales. Likewise, other papers analyze regional approaches to handle 
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climate change as a planning problem such as Bassett and Shandas’s 
(2010) exploration of local Climate Action Plans (CAPs) in the United 
States or Finn and McCormick’s (2011) review of urban climate change 
plans for three largest American cities.  

Nevertheless, scholars reflecting upon climate change as a planning 
problem have yet paid little attention and planning literature seldom 
investigates this specific and emergent type of planning. However, 
investigating such a local means of action to react to climate change and 
develop concrete actions is recognized as essential insofar as local 
authorities often dispose of adapted means and influence. Further 
research concerning relations between energy and climate issues is also 
needed since the energy sector not only contributes to a large part to the 
acceleration of climate change due to human activity but also has conse-
quences on fundamental aspects of development such as energy supply 
security and economic competitiveness. 

Several laws and regulations have developed objectives and targets at the 
national level in France, in regard to international debates, in order to 
react to anthropogenic-induced climate change. Both mitigation and 
adaptation measures have to be developed and the local level has been 
decided as appropriate to undertake them, leading to the development of 
the PCET approach in 2008. 

The overall aim of the present work is to explore the relations and 
synergies between climate change and the energy sector as well as to ex-
plore the French example of PCET plans (Climate and Energy 
Territorial plans) that have been developed by local authorities for the 
past decade. These plans are meant for local authorities to organize their 
energy production and consumption, to analyze their impacts on climate 
change and to find solutions and actions to limit these impacts. The 
present work briefly presents the global structure of such plans as well as 
their objectives and ambitions in a broad context of global, national and 
local processes and plans. Based on literature review, interviews with 
various stakeholders but also participant observation, the study also aims 
at analysing the concrete impacts of PCET plans on the organization, the 
action and a more sustainable energy use of a territory. The limitations to 
the outcomes of such a plan and its efficiency when implemented will 
also be discussed. 

RESEARCH QUESTIONS  

1.  What are the relations between the energy sector and climate change 
issues? 

2. What is a PCET plan and how do PCET plans influence the organiza-
tion, actions and sustainable energy use of a city? 

3.  How does the PCET integrate the different actors on a territory and 
contribute the mobilization of the population?  

METHODS  

In order to analyze the connections between climate change and the 
energy sector and to get a better understanding of the development of 
PCET plans and their outcomes regarding this relation, a literature 
review has been conducted. As a junior consultant in the consulting firm 
“Cabinet Lamy Environnement”, specialized with missions concerning 
sustainable development and the environment, gave the opportunity to 
conduct a process of participant observation of the PCET process. 
Eventually, interviews of various stakeholders in the process of imple-
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mentation of PCET plans enable to bring different points of view into 
the discussion and analyze the strengths and weaknesses of these plans. 

A literature review 

As discussed earlier, the relation existing between the energy sector – 
and the policies affecting its development – and the phenomenon of 
climate change is complex. Each one has direct and indirect conse-
quences on the other and their relation affects many different aspects of 
our society such as energy security, economic development or social 
equity. Several scholars, for example Beecher & Kalmbach (2012) and 
Umbach, (2012) have therefore analysed this relation.  

PCET plans are developed in France by the National Agency for the 
Environment and Energy Management (ADEME) in order to investigate 
and supervise the implementation of local climate action plan. However, 
climate action plans and, more generally, urban plans, meant to propose 
measures so as to mitigate and/or adapt to climate change, have been 
developed in various countries such as the United States (Bassett & 
Shandas, 2010; Finn & McCormick, 2011) or the United Kingdom 
(Drake, 2012).  

Eventually, some other studies, such as Narodoslawsky and 
Stoeglehner’s (2010) concerning local planning and the ecological foot-
print, and Mansur et al. (2008) about climate change and fuel choice in 
the energy sector, have also been used in this paper. 

The process of participant observation 

Participant observation is a research method used for studying groups, 
programs or organizations. Its goal is “an analytic description and analysis of 
the group under study” and is based on the assumption that “in order to 
understand the people under study, one must get as close as possible to them in their 
natural setting” (Kurz, 1983). As a junior consultant at “Cabinet Lamy 
Environnement”, a consulting firm specialised in missions related to 
sustainable development, from August 2012 to February 2013, it has 
enabled me to take an active part in various missions concerning the 
environment and sustainable development such as PCET plans. At the 
same time, it was an opportunity to observe two sides of the process of 
elaboration of PCET plan: the local authority’s side (by participating in 
professional meetings and organized public meetings) and the consulting 
firm’s side (by participating actively in the elaboration of the plan, the 
redaction of the report and the communication with the local authority 
and the other actors and stakeholders. 

According to Kurz (1983), this is an appropriate research method for the 
purposes of evaluation of programs such as the PCET plan. Indeed, it 
may be useful for determining how programs operate at the local level, 
why particular programs differ, how individuals feel about a program and 
how they have been changed by a program. The main advantage of this 
method is that it is less obtrusive than a test or questionnaire, which may 
“disrupt the routine of a program and thus fail to measure what is being achieved in 
that setting”, since participant observers interfere less and remain in this 
setting over time (Kurz, 1983).  

However, it has to be kept in mind that this method does not enable to 
make broad generalizations about entire populations since the sample 
size is too small. The comments are based on the participation to two 
missions concerning PCET plans (for the local authorities of 
Montélimar-Sésame and of CAVIL) and on interviews with different 
actors in the process. This paper relies therefore on qualitative research 
instead of any quantitative evaluation. 
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Three main steps have been followed (Kurz, 1983): 

1: The preparation of questions is essential in order to conduct the inter-
view and focus on specific issues with the interviewee. The questions 
should not be too many nor too general in order to have an interesting 
discussion. Furthermore, the questionnaires have to be adapted to the 
persons interviewed. 

2: The discussion itself with the interviewees. It is important to listen 
carefully to what they have to say, take notes and let people speak freely. 
However, the interview has to be structured so as the important issues 
are discussed. 

3: The reporting of results from the interviews. The comments and 
statements made by the interviewees can be utilized in the report in the 
results and discussion sections in order to confront points of view. 

Interviews 

In order to complete this participant observation method, interviews of 
key stakeholders in the process of elaboration of PCET plans have been 
undertaken: 

- Interviewee [A], director of the consulting firm Cabinet Lamy 
Environnement, has led missions related to environmental issues and 
sustainable development for over 20 years. An example of such missions 
is the elaboration of the Agenda 21 of Venissieux in 2011-2012, a 55 000 
inhabitants city close to Lyon, France. Another mission was the Bilan 
Carbone®1 of Lyon’s public transportation operator in 2011-12. 
Eventually, other examples include various missions for companies as 
well as local authorities, such as reports concerning Sustainable 
Development for 50 000-60 000 inhabitants local authorities (Seine-
Essonne, Beaune Côte-et-Sud and Montélimar Sésame) in 2011, 2012 
and 2013. 

- Interviewee [B] is another consultant for Cabinet Lamy 
Environnement. He used to be a mechanical engineer working in the 
industry before reorienting his career towards sustainable development. 
After following training concerning environmental regulation, energy 
efficiency and Bilan Carbone®, he joined the consulting firm in 2009. 
Examples of some missions he worked for include the Bilan Carbone® of 
a social landlord (Grand Lyon Habitat) and the environmental certifica-
tion process called ISO 14001 of a data centre of the national French 
train company (SNCF). Such as [A], he was involved in the process of 
elaboration of the PCET for the local authority called Montélimar-
Sésame in 2012-2013 and participated to the different phases. 

- Interviewee [C], head of the waste and sanitation department of 
Montélimar-Sésame, is responsible of the development of the PCET of 
the local authority. He has already been working with other territorial 
processes such as the realisation of the Bilan Carbone® (Carbon 
Assessment) of the local authority in 2012. 

- Interviewee [D], working for the regional office of the Ministry of 
Ecology (DREAL in Rhône-Alpes), is in charge of the examination of 
PCET plans since 2009 as well as adaptation issues. [D] has been able to 
analyse several PCET plans and to write reviews so as to accompany 

                                                      
1
 Bilan Carbone® is a diagnostic tool developed by ADEME, using an accounting method in order to evaluate greenhouse gas emissions for 

any organization, industrial or tertiary companies, public administration, communities or territory (Concept-bio, 2013).  Based on diagnosis 
of the various possible sources of emissions, and using calibrated factors and ratios, a Bilan Carbon® makes it possible to estimate the total 
contribution to GHG emissions of a company, but also of a community or a territory. The method also integrates the development of an 
action plan in order to reduce these emissions. 
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local authorities in their development and help them understand better 
the approach.  In 2013, over 38 mandatory plans for different local 
authorities in the region, 15 have already been completed and 22 are 
under construction. 

Participation in the development of The PCET plan of Montélimar-Sésame 

During my internship period, the consulting firm was engaged in facili-
tating the local authority of Montélimar-Sésame to develop its PCET 
plan. This enabled me to take part in the diagnosis as well as in the 
beginning stages of the action plan development. Furthermore, I actively 
participated in elaboration of the plan by processing data and infor-
mation provided by the local authority, researching additional 
information relevant to the diagnosis and synthesizing it by writing the 
report. Some extracts of this work are briefly presented in Appendix 1.  

LITERATURE REVIEW  

Climate change and the IPCC scenarios 
Climate change is nowadays viewed as a reality and not anymore as only 
a scientific debate. While the magnitude and the extent of its conse-
quences remain uncertain, its effects on our planet have been 
scientifically proven and taken into account globally through the 
mechanisms of international negotiations. Indeed, the issue of climate 
change requires a global solidarity and was first discussed internationally 
at the Stockholm Conference in 1972. Other conferences and global 
summits have taken place since then, such as the Rio Convention in 
1992 and the Kyoto Protocol in 1997. The decisions taken involve not 
only an overall reduction of GHG (Greenhouse Gasses) emissions but 
also a distribution of emissions of these GHGs, which calls for a 
different effort for each country. 

Four scenarios for the evolution of climate change 

In order to achieve a better understanding of this phenomenon, the 
Intergovernmental Panel on Climate Change (IPCC) has developed 
several scenarios estimating the probable evolution of the global climate 
by 2100. These scenarios are based on various demographic, geopolitical, 
socio-economic and technological hypotheses, leading to different possi-
ble trajectories for GHG emissions. It is essential to keep in mind that 
none of the following scenarios is presented as more probable than 
another since their realization relies on many factors (Cowie, 2009). 

The first scenario is called the “green-technologies scenario” 
(scenario A1). It is based on a quick introduction of new, efficient and 
environmentally friendly technologies added to a slow demographic 
development (the world’s population declining after 2050) and a strong 
economic development, reducing the regional gaps in BNP/inhabitant at 
a rapid pace. Depending on the importance given to these new green 
technologies, this scenario is divided into three sub-scenarios: “fossil-
fuels based” (A1F1), “energy mix” (A1B) – integrating fossil fuels and 
renewable energy sources – and the “alternative energy sources” scenario 
(A1T). 

The second group of scenarios is the “heterogeneous scenario” group 
(A2), relying on the idea by which regional identities will be reinforced 
and strengthened, leading to a very fragmented growth. Added to an 
important demographic growth and the lack of global action and solu-
tions, this scenario is the most pessimistic in terms of emissions. 
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The third scenario is the “integrated and unified scenario” (scenario 
B1). The core of this scenario is the development of global solutions, 
aiming at an economical, social and environmental viability and sustaina-
bility. Based upon clean technologies, an economy of services and 
information and on a better equity, this is the most optimistic scenario 
regarding global GHG emissions. 

Finally, the fourth scenario is called the “regional scenario” (scenario 
B2) and describes a more regional development with sustainable 
solutions found and implemented at the local level. Another 
characteristic is a more diversified spread of technologies depending on 
the regions of the world (Réseau-Climat Action France, 2009). 

With these different hypotheses, working groups and scientists of the 
IPCC have developed calculations and models in order to predict the 
evolution of global GHG emissions (Fig. 1) and temperature (Fig. 2). 

Mitigation and adaptation at the international and national levels 
The battle against climate change involves the implementation of two 
types of policies that complement and reinforce each other: 

- Mitigation policies aim at reducing the emissions of GHGs. They may 
concern various actions such as reducing the energy consumption, 
improving the energy efficiency of technologies and buildings, or 
increasing the use of renewable sources of energy in order to reduce the 
sources of greenhouse gases (GHG). Another way to mitigate the 
adverse impacts of development is to augment the sinks of greenhouse 
gases, such as forests or oceans, which are areas that absorb CO2 (Basset 
& Shandas, 2010). 

- Adaptation policies intend to anticipate the negative impacts of cli-
mate change that are very likely to occur. They consist of actions and 

Fig. 2: Evolution of the global temperature for the different IPCC 
scenarios. (Source: Réseau Action Climat France, 2009). 

 

Fig. 1. Evolution of 
global GHG 
emissions for the 
different IPCC 
scenarios. (Source: 
Réseau Action 
Climat France, 
2009). 
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strategies that prepare the countries, cities and populations to extreme 
weather events (heat waves, floods…) and irreversible changes (affecting 
the ecosystems and the biodiversity) due to climate change and to 
respond to these adverse impacts. 

The IPCC (Intergovernmental Panel on Climate Change) has developed 
models to assess and predict the extent of climate change. Models 
established on different scenarios currently show a probable increase of 
the global temperature by 2°C compared to pre-industrial times. The 
IPCC also expresses recommendations to industrial countries, which 
need to decrease their emissions by 25 to 40% by 2020 (ADEME, 2009). 
These recommendations have been adapted to the European and 
national levels. 

The European ‘Energy Action Plan’ of 2007  

On 9 March 2007, the European Council agreed to an integrated climate 
and energy policy formalized by the ‘Energy Action Plan’ (EAP). A 
comprehensive action plan on climate protection and energy supply was 
also developed by the 27 member states of the European Union 
(Umbach, 2012). As a symbol of Europe’s determination, they also 
agreed on a set of precise and legally binding targets to be achieved by 
2020, often referred to as the “20-20-20” package. The aim is threefold: 

- improve energy efficiency by 20%, 

- reduce GHG emissions by 20% by 2020 compared to 1990 levels (thus 
exceeding the goals of the Kyoto protocol), 

- increase the share of renewable energy sources in the total energy produc-
tion to 20% of the global European energy mix. 

If the first target concerning energy efficiency has yet no legally restric-
tive value, the two others have been formalized by legal directives. The 
effort asked to European countries is such that if the EU is able to 
achieve these aims by 2020, the EU would be using 13% less energy than 
its use in 2007, which is equivalent to a saving of more than 100 billion 
euro per year and reduction in CO2 emissions of about 780 million tons 
per year (Umbach, 2012). 

France and the ‘Factor 4’: 

Since the European countries do not all have the same contribution to 
the global energy consumption and GHG emissions and have a different 
share of renewable energy in their energy mix, the previous target have 
been adapted to the situation of each country. As an industrialized 
country and partly responsible for the past augmentation of the GHG 
emissions, France has agreed on a quantified objective called the ‘Factor 
4’. It describes the willingness to divide by 4 the GHG emissions by 
2050 compared to 1990 (ADEME, 2009). This objective has been 
written in the French law in July 2005 and sets a level of reduction of 
GHG emissions of 3% per year until 2050. 

ADEME’s energy scenarios: Vision 2050 
In order to describe a way to achieve these goals and prepare for the 
energy transition in France, ADEME (2012), the French Environment 
and Energy Management Agency, had developed prospective energy 
scenarios for 2030 and 2050.  Participating to the national debate 
engaged concerning the energy transition, this document explores each 
sector of the society and economy (built environment and urban plan-
ning, transport, agriculture and land use, industry and energy production) 
and identifies the necessary adaptations and evolutions as well as the 
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possibilities for ‘green development’ if France is to achieve the ‘Factor 4’ 
objective by 2050. 

Both scenarios are based on the demographic evolution predicted by 
INSEE (the French National Institute of Statistics and Economic 
Studies): 68 million inhabitants by 2030 and 74 millions by 2050 com-
pared to 63 million in 2012. The ageing of the population is also taken 
into account as well as economic parameters such as the evolution of the 
prices for oil, gas and coal (as predicted by the International Energy 
Agency) and the structural evolution of GDP by 2050 (estimated to 
+1,8% per year by the French Strategic Analysis Centre) (ADEME, 
2012). 

Built environment and urban planning 

According to ADEME (2012), the building and housing sector will be at 
the forefront of the GHG emissions reduction: it should participate in 
achieving 64% of the total reduction by 2030. In order to accomplish 
this, ADEME predicted that the totality of the social housing built 
before 1990 as well as 70% of individual houses are to be renovated by 
2030. This would enable the total energy consumption of the housing 
sector to be divided by 2, from 240 to 130 kWhep/m2/year in 2030. So 
as to reach the ‘Factor 4, the evolution will have to be pursued until 2050 
and the new constructions (9 millions over 36 millions for the total 
housing sector) will have an even lower energy consumption (100 
kWhep/m2/year) (ADEME, 2012). 

Transports 

Based on current trends, the transport sector could contribute to 
achieving to 17.5% of the GHG emissions reduction by 2030, thanks to 
the development of public transportation and of the soft modes (biking 
and walking), but also to the growing number of hybrid cars. By 2050, 
ADEME (2012) estimated that the ageing of the population and the 
development of the teleworking would contribute to a reduction by 20% 
of the total commuting flows. Doubling the use of public transportation 
and developing car sharing (cutting the total number of cars from 35 
million to 22 million) should enable France to reach the ‘Factor 4’ 
(ADEME, 2012). 

Agriculture and land use 

The agricultural sector should also evolve with a division by 2 of the 
pace of soil artificialization and the objective of a share of 20% of the 
agricultural land dedicated to organic agriculture by 2030. 

Industry 

The energy efficiency of the industrial sector will have to be improved 
thanks to organisational measures and to the development of new tech-
nologies (cutting the total energy needs of the sector from 36.8 Mtep in 
2010 to 33.4 in 2030 and 27.9 in 2050) (ADEME, 2012). 

Energy production 

The national energy mix will also be transformed drastically in order to 
integrate a greater share of renewable energy sources. By 2030, the 
nuclear energy production, particularly important in France, should 
decrease from 80% today to 50%. The other half of the energy mix 
would be based on renewable energy sources with 21% for wind power 
and 8.6% for solar energy (ADEME, 2012). 
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There is however no prediction for the share of nuclear energy by 2050, 
ADEME explains that it would depend on the capacity of the different 
stakeholders to accept the development of renewable energy sources. 

Energy security and challenges of the energy-climate mitigation 
Mitigation’s efforts have implications on a very subtle balance between 
energy security, economic competitiveness and environmental sustaina-
bility.  

‘Energy security triangle’: maintaining the balance 

Over the past decade, international events and geopolitical developments 
such as the attacks of 9/11, the Arab revolutions or the nuclear catastro-
phe in Fukushima have stressed the importance of energy to the global 
economy and the vulnerability of states and consumers to supply disrup-
tions and energy price shocks (Umbach, 2012). Not only is the energy 
sector a key to climate change mitigation and adaptation but it also 
affects other pillars of our society. The so-called ‘energy security triangle’ 
as presented by Umbach (2012) presents the challenge of finding a 
balance between the three objectives that are supply security, economic 
competitiveness and environmental sustainability (Fig. 3).  

Favouring one factor will necessarily be at the expense of the other two. 
For example, access to cheap domestic coal can strengthen energy supply 
security and improve economic competitiveness but it will result in 
increasing carbon dioxide emissions and climate change. On the other 
hand, taking measures to reduce emissions through a switch to other 
sources of energy may have negative impacts on energy supply security 
and economic competitiveness. Furthermore, exterior factors such as the 
development of new technological and industrial policies – subsidising 
renewable energy sources in Europe or promoting unconventional oil 
and gas exploration in the USA – or public acceptance – with the exam-
ple of Not-In-My-Backyard (NIMBY) attitudes – have made it even 
more difficult to maintain the balance (Umbach, 2012). 

These concerns have brought the IEA to define energy security after 
2001 as “the uninterrupted physical availability at a price which is afford-
able while respecting environment concerns”, taking into account the 
three part of the triangle presented before. This shows that if energy and 

Fig. 3: The 'energy security triangle'. (Source: Umbach 2012). 
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climate change are closely related, policies affecting the energy sector in 
order to mitigate or adapt to the negative impacts of climate change 
should also integrate the two other factors that are security of supply and 
economic competitiveness. 

Challenges to mitigation’s efforts 

Burning fossil fuels to produce energy is the leading cause of greenhouse 
gas (GHG) emissions. According to Umbach (2012), the worldwide 
energy sector was responsible for 65% of global GHG emissions in 
2010. In addition, the IEA predicts that rising global fossil fuel use will 
drive up CO2 emissions by an additional 20% by 2035, the USA, China, 
Russia and India being the biggest consumers of coal, the biggest source 
of emissions. A majority consensus among the global scientific commu-
nity, mostly based on global surface temperature records, has agreed 
upon the fact that these GHGs – especially CO2 produced by human 
activities – are responsible for a large measure of climate change. 

Mitigation efforts are therefore concentrated on the reduction of CO2 
and other GHG emissions. Although these efforts concern several 
sectors of the society (as described earlier by ADEME’s energy scenar-
ios), the agricultural sector is particularly affected insofar as the substitu-
tion of traditional fuels by biofuels (like ethanol) in order to strengthen 
energy security and potentially reduce GHG emissions has contributed 
to soaring prices of food. Furthermore, climate change consequences – 
such as heat waves or floods - can have negative impacts on biofuel crop 
production (Umbach, 2012). 

More generally, climate change – in the light of major changes in 
temperature or precipitation and alteration of wind patterns – is already 
affecting global security. It can be viewed as an accelerant for declared or 
potential conflicts and complicate negotiations. An example is the 
situation of Darfur where desertification forced people to live in areas 
where water is scarce. An obvious adverse impact of climate change can 
be seen in threats to energy security. For example, 2005 hurricanes 
Katrina and Rita shut down 27% of US oil production and 21% of their 
refining capacity in the Gulf of Mexico, what in turn had worldwide 
implications on global oil prices, energy policies and supply security 
(Umbach, 2012). 

Eventually, worldwide action in favour of climate change mitigation is 
indispensable and current plans and policies across the globe are likely to 
have insufficient effects. Besides, the Stern Review already concluded in 
2006 that inaction on climate change will only increase the costs of 
dealing with the impacts afterwards, representing more than 20% of the 
global GDP every year. On the other hand, the costs of an effective 
prevention strategy could be limited to just 1% of the global GDP each 
year. This comparison shows that not only are mitigation efforts needed 
to protect our environment and our society but also that these efforts are 
more profitable economically than inaction, even though they have costs 
and may contradict the balance between the three factors of the afore-
mentioned ‘energy security triangle’. 

The role of local authorities 
The national and international policies mentioned earlier (the Kyoto 
protocol, the ’20-20-20’ European directive, the ‘Factor 4’) need to be 
adjusted to the local level in order to be feasible and applicable for 
tackling this global issue requires the participation of every local author-
ity and every citizen. France has thus established a national action plan in 
2004 to tackle the issue of climate change, which was reinforced by the 
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laws ‘Grenelle I and Grenelle II’ requiring “regions, departments and 
groups of cities of more than 50,000 inhabitants to develop Territorial 
Plans for Climate and Energy (PCET)”. 

Local authorities at the center of policies and action 

The local authorities are indeed at the center of the policies impacting 
the climate and the environment. First of all, they have a direct responsi-
bility regarding their missions of housing and developing transportation 
and infrastructures, the two major sectors in terms of GHG emissions. 
Besides, they already develop adaptation actions at the local level 
(protection of population against heat waves and floods). Finally, they 
have a direct contact with the citizens and are therefore able to organize 
the essential process of communication and mobilization, which is key 
for an effective application of the policies. In summary, local authorities 
have a key role in the work with issues related to climate change insofar 
as they are indirectly responsible for more than 50% of the national 
GHG emissions because of their actions and measures concerning city 
planning, housing, public transportation and energy supply. 

The implementation of plans at the local level should therefore enable 
local authorities to make an efficient use of their different means of 
action. Through their direct and concrete skills (for instance, infrastruc-
ture management, energy distribution), through their responsibility to 
organize and plan their territory or through their ability to mobilize the 
different types of actors (companies, associations, media), they dispose 
of various ways to influence the choices of their citizens. It is only 
through an organized approach, involving all the stakeholders and actors, 
and developed at the local level that the battle against climate change will 
become a success. 

The process of ‘regionalisation’ 

An example of local action in favour of mitigation is the Yorkshire & 
Humber region in the UK and was investigated by Drake (2012). It was 
the first region to develop a Climate Change Action Plan (CCAP) in the 
end of the 1990s and symbolises the process of regionalisation that 
started around that period. According to Drake (2012), “regionalisation 
was championed as a way of making policies responsive to regional 
needs”. This move toward regionalisation in England was encouraged by 
global changes in governance, with institutional and regulatory functions 
shifting upwards to international scales, and downwards to regional and 
local levels. Furthermore, the growing process of state privatisation and 
marketization brought more and more actors into policy making such as 
multinational corporations, local partnership groups and non-
governmental organisations (NGO) (Drake, 2012).  

With this multitude of new actors and stakeholders, a simple hierarchical 
model  for the application of national policies no longer remained effec-
tive and, thus, made it necessary to adopt a bottom-up approach for 
policy making. However, regional and local differentiation has limits and 
the issues that the development of CCAPs faced in other regions show 
that the process of regionalisation has to be structured. Drake (2012) 
stresses indeed that these sub-national governance arrangements faced 
problem insofar as their engagement for climate change mitigation was 
undermined by the need to maintain economic growth. This suggests the 
need for comprehensive plans, not only committed to climate change 
mitigation and emissions reduction without taking into account implica-
tions for economic development and social equity. 
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Redefining  
A key concept related to the energy-climate change issue is the concept 
of sustainability and sustainable development. Defined by the 
Brundtland Commission as “development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs”. This conventional three-part model of the concept 
sustainability (environment, economic development and social equity) can 
however be perceived as too vague to analyse cities’ and local authorities’ 
plans such as the PCET. Finn and McCormick (2011) proposed an 
expanded definition of urban sustainability based on 6 concepts: 

- Environmental protection and improvement, 

- Procedural equity, 

- Geographic equity, 

- Social equity, 

- Equitable economic development and, 

- Green economic development. 

Environmental protection 

It is the fundamental aspect of most definitions of sustainable and 
sometimes also, the one at the forefront at the expense of the two other 
principal aspects. In this precise definition of the concept sustainability it 
should include habitat maintenance, species protection, biodiversity and 
greenhouse gas emissions reduction (Finn & McCormick, 2011). 

Equity 

Finn and McCormick (2011) proposed to divide the concept of social 
equity, one of the three main pillars of sustainability into three sub-
concepts: procedural equity, geographic equity and social equity.  

Applied to urban planning, the first sub-concept describes the idea by 
which the deliberative process should be open to a wide group of stake-
holders, encourage participation – especially by those normally left out -, 
be transparent and documented, allow for debate and give the possibility 
to contest the plan afterwards if disagreements occur during 
implementation.  

Geographic equity refers to spatial location of environmental harms (such 
as toxic sites) and of desired land uses (such as parks, transit, medical 
care, healthy food sources and high-quality affordable housing). 

Social equity deals with the integration of sociological factors in decision-
making for plans and policies (Finn & McCormick, 2011). 

Economic development 

The third pillar of the traditional definition of sustainability is 
differentiated between equitable economic development and green economic 
development.  

An equitable economic development aspires economic activity with some focus 
on the distribution of employment opportunities and thus, of wealth in 
an equitable way. 

The last characteristic of this more holistic definition of sustainability is 
the green economic development. This concept draws on ecological moderni-
sation and refers to the idea by which the economy creates goods and 
services that are environmentally conscious (e.g. energy efficient 
products, ‘green buildings’…) and uses capital in an ‘eco-efficient’ 
manner (e.g. lean manufacturing processes, industrial ecology) (Finn & 
McCormick, 2011). 
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This more holistic definition of the concept sustainability, sometimes 
referred to a too narrow or vague way, should be kept in mind when 
developing plans and policies meant to mitigate climate change or affect 
the energy sector where it is a key concept. 

WHAT IS A PCET  (TERRITORIAL PLAN FOR CLIMATE AND 

ENERGY)  PLAN? 

A PCET plan is a project for a sustainable territorial development, simi-
lar to the local Agenda 21 . The difference is that the primary focus of a 
PCET plan is the action against climate change, integrating both mitiga-
tion and adaptation measures. But both processes are compatible insofar 
as the PCET plan would develop and reinforce the climate part of an 
already existing local Agenda 21.  

A PCET plan represents the engagement of a territory and its local 
authority in the ongoing activities to minimize the causes and the 
impacts of climate change climate change. It sets the objectives and 
defines the action plan needed to reach these goals, especially the 
measures to take so as to reduce GHG emissions in every sector of the 
economy and the society. 

But the PCET plan is not only an answer to an environmental challenge 
but also: 

- An economical challenge, as it is meant to reduce the vulnerability of a 
territory facing the fossil fuels costs augmentation, to reduce its energy 
use, to develop local economy and production, to create job opportuni-
ties, to reinforce its attractiveness by being ‘environmentally friendly’. 

- A social challenge since it develops actions in favor of comfort, energy 
security, improvement of public services, fights against fuel poverty, 
prepares the territory as well as its inhabitants and activities to possible 
adverse climatic impacts… (ADEME, 2009) 

The PCET plan must therefore be integrated to the policies and 
decisions of a local authority. It has to be elaborated by taking into 
account the other preexisting document and plans concerning urban 
planning (SCoT: Territorial Coherence Programme, PLU: Local Urban 
Plan), housing (PLH: Local Housing Plan) and mobility (PDU: Urban 
Mobility Plan). The integration of the PCET plan with the already 
existing processes and policies will also be discussed. 

A legal obligation 
In 2004, the French nation climate plan encouraged the development of 
local PCET plans at various levels such as regions, departments, local 
authority, urban areas, groups of cities or cities. However, the 
implication of local authorities was insufficient although essential. The 
laws ‘Grenelle 1’ and ‘Grenelle 2’ aimed at generalising the development 
of local PCET plans and in 2008, it became obligatory for regions, 
departments and local authorities of more than 50 000 inhabitants to 
elaborate and implement PCET plans before 2012 (ADEME, 2012). For 
example, in the beginning of 2013, over 38 mandatory PCET plans in 
the region Rhône-Alpes, 12 had already been concluded and 25 were 
ongoing. 

Objectives, areas of application and actors 
The PCET plans must be based on the national, European and interna-
tional objectives described in paragraph 2.1. such as the Kyoto protocol 
obligations (by 2012), the ’20-20-20’ directive (by 2020) and the ‘Factor 
4’ (by 2050). 
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The geographic area of application of a PCET plan is the geographic 
territory of the local authority implementing it. In the case of groups of 
cities the measures taken by the local authority must be applied to each 
of the member-cities.  

The activities and actors concerned by the PCET plan can be classified 
into three levels of application (Fig. 4).  

Internal actions 

This level refers to the actions of the local authority and its internal 
organisation. The buildings it owns and manages, the purchases it makes, 
the mobility of its agents and the definition of eco-friendly procedures 
(limit printings, collect waste…) all have a direct impact on the environ-
ment and on the energy consumption of the local authority and thus 
indirectly, on climate change. An internal action plan would therefore 
lead to non-negligible savings but would especially enable the local 
authority to show an exemplary behaviour to the other actors and the 
inhabitants of the territory. 

Public action 

A local authority is more or less directly responsible for an important 
part of the energy consumption and the GHG emissions on the territory 
by the services it operates (public transportation, waste collection and 
sanitation…) and the buildings it owns (e.g. theatres, stadiums, 
swimming pools…). It is also responsible for policies and decisions 
concerning housing (such as construction of social affordable housing), 
urban planning (e.g. densification, development of suburbs…) and land 

Fig. 4: The three levels of application of a PCET plan. (Source: 
author’s construct). 
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use (such as development of agricultural land, protection of forests and 
natural areas…). Eventually it plays a key role in the development of 
public transportation and soft modes over its territory, sometimes even 
directly operating itself the bus system or at least, participating to its 
development. 

These public services are at the core of the development of a territory 
and represent a considerable part of the total energy use and GHG 
emissions. Local authorities being directly responsible for most those, 
they can develop concrete and precise action plans leading substantial 
efforts to decrease their impact on the environment and on climate 
change. 

Action of other actors on the territory 

This last level of action for PCET plans concerns the other actors on a 
territory, whether they are physically located on it or have an indirect 
impact by their activities. It concerns companies, stores, shops or indus-
tries located on the territory, but also the residential areas and the state 
or other public organisations. However, a local authority developing its 
PCET plan has little impact on the decisions taken by these actors since 
they are not directly responsible for those.  

But it has an important role to play, by making the inhabitants aware of 
how they can contribute to the global efforts for abating climate change 
and creating associations or clubs of companies in order to foster coop-
eration between economic actors. 

A 4-step-process 
The elaboration of a PCET plan is a process that usually takes from half 
a year to several years depending on the size and the complexity of the 
territory involved. It can be divided into 4 main steps (Fig. 5). However, 
the process of developing a PCET plan is continuous and the diagnosis 
as well as the action plan must be adjusted and updated regularly. The 
monitoring of the implementation of the plan is therefore essential and 
PCET plans are meant to be updated at least every 5 years. 

Preliminary phase 

This first step is meant to prepare the future construction of the PCET 
plan itself. The local authority engaged in the process has to appoint a 
team that will undertake the process and make sure that its teams and 
representatives seize the process carried out. The various actors and 
stakeholders on the territory have to be clearly designated and identified 

Fig. 5: The PCET plan: a 4-step-process. (Source: author’s 
construct). 
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in order to involve them as soon as possible in the process. This first 
step is also the opportunity to realise a first diagnosis of the principal 
characteristics of the territory and estimate the importance of the work 
to do. Finally, the specifications must be defined in order to prepare the 
following steps. This step is officially over when the local authority 
council has accepted the specification by a deliberation. 

In this step, the local authority should decide if it needs consulting engi-
neers to work with. In order to maximise opinions, views and ideas, the 
local authority can for example resort to a consulting firm for this first 
step to establish the specifications, carry out a pre-diagnosis and gives 
some ideas of immediate actions to engage and stakeholders to involve. 
Then, a second consulting firm will carry out the rest of the process, 
integrating views and ideas formulated in the first phase and bringing 
new ones into the construction of the plan. 

Diagnosis and mobilisation 

This second step consists of a diagnosis of the territory regarding its 
energy use and its impact on climate. It also involves an assessment of 
the actions carried out on the territory in order to reduce its impact on 
climate change and to involve actors and stakeholders.  

The ‘Energy-Climate Profile’ 

After an inventory of the climatic characteristics of the territory 
(temperature, precipitation, wind patterns, duration of sunshine period, 
risks and past natural catastrophes…) as well as the land use and the 
protected and natural areas, it is also essential to carry out a socio-
economic analysis. This will enable to identify the principal economic 
activities and the main companies and economic actors. Environmental 
parameters concerning air and water flows quality should also be 
integrated.  

An important part of this diagnosis concerns the energy sector. The 
production of energy on the territory should be clearly described as well 
as the potential of exploitation of natural and renewable energy sources 
(wood energy, solar and photovoltaic energy, wind energy, hydroelectric 
power stations…). An assessment of the energy use will integrate the 
consumption of the local authority itself, due to the buildings it owns 
and the services it operates, as well as an estimation of the global energy 
consumption on the whole territory (electricity, gas, heating, fuel…). 
Based on this study it will be possible to estimate the global GHG 
emissions on the territory and carry out an analysis of the main 
contributors to climate change. 

The previous key points should then be summarized in an annex 
document called the ‘Energy-Climate Profile’ of the territory, 
highlighting the principal characteristics in terms of energy supply and 
demand, environmental impact and contribution to climate change.  

The vulnerability analysis 

This process consists in a 4-step-analysis (Fig. 6) and is essential in the 
identification of the key activities or parts of the territory that could be 
negatively (or positively) impacted by predicted consequences of climate 
change: 

- The identification of the principal economic activities is important 
insofar as if these activities were to be affected by climate change, the 
whole socio-economic context of the territory would also be 
transformed. 
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- The definition of the main physical and environmental character-
istics  (urban areas, forests, agricultural land…) is essential to prepare 
for the adverse effects of climate change since the different 
environmental milieus do not all have the same vulnerability to the 
various consequences of this phenomenon. 

- A ‘vulnerability matrix’ enables to connect the different conse-
quences of climate change (increase of average and extreme tempera-
tures, alteration of precipitations and wind patterns, droughts, floods…) 
to their impacts on the environmental milieus and economic activities of 
the territory.  

- An assessment of the vulnerabilities and opportunities wraps up 
the analysis and emphasizes the vulnerability (or the opportunity) 
resulting from the impacts identified and taking into account the partic-
ularities of territory studied. 

Based on information highlighted by the ‘Energy-Climate Profile’, an 
analysis of the vulnerability of the territory to climate change can be 
performed. The vulnerability of a territory is a function (Fig. 7) depend-
ing on its exposition to climate change (nature, pace, magnitude), its 
sensitivity (possible consequences) and its capacity for adaptation (reaction to 
potential effects, exploitation of opportunities) (Przydrozny et al., 2010). 

According to this process it should be possible to identify concrete 
actions in order to reduce the vulnerabilities and take advantage of the 
opportunities. It should be used as a tool to classify priority actions. 
However, this process has shortcomings insofar as it is based on 
projected scenarios and on unsure estimation of the gravity of each 
impact. The magnitude of the consequences depends indeed on the 
future evolution of the climate but also the evolution of the socio-
economic context. The limits of this analysis are therefore:  

- the quality of the projected models and climatic scenarios, 

- the concrete impacts and consequences of climate change, 

- the methodological simplifications due to the lack of data, information 
or resources. 

Involving and mobilizing the various actors  

This step is also the moment for the local authority to involve the vari-
ous stakeholders present on the territory into the process of elaboration 

Fig. 6: The vulnerability analysis in 4 steps. (Source: author's 
construct). 
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of the PCET plan. An important task is the development of actions 
raising awareness and improving the knowledge of the population and 
the stakeholders regarding climate change and its mitigation. Immediate 
actions, profitable to every actor and contributing to GHG emissions 
reduction, should also be implemented as early as during this step of the 
process. 

Eventually, the search for efficient actions can start. It is essential that 
the process is carried out in a participatory and collaborative way. The 
local authority can therefore put into place workshops, which would 
bring together local representatives, social and economic actors, associa-
tion and organisations. Based on these workshops a ‘White Book’ can be 
published, describing the expectations of the participants in the form of 
a mandate addressed to the local authority (ADEME, 2009). 

Construction of the PCET 

This third step is a central step since it is the conception of the PCET in 
itself. The objective is twofold: 

- The definition of the strategic context, determining precise and 
concrete objectives for the plan. It will also set an organisational back-
ground and define the modalities for the monitoring of the action plan 
and its updating in the following years. 

- The elaboration of the action plan, at the core of the PCET, dealing 
with actions based on the competences of the local authority as well as 
on its influence on the whole territory. 

This step will be concluded and approved by the local representatives by 
a deliberation engaging the local authority to the mentioned goals and 
targets. 

Fig. 7: Vulnerability framework. (Source: adapted from Ionescu et al., 2005; 
Przydrozny et al., 2010). 
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The presentation of the action plan 

The construction of the plan is dependent on the willingness of the local 
authority to detail or not the actions proposed. However, the plan has to 
expressly mention the actors involved and the quantified targets, and if 
possible, the calendar and the resources for the application of each 
action. An example is the PCET plan adopted by the local authority 
called ‘Grand Lyon’, regrouping Lyon and its surrounding suburbs and 
cities. The action plan is at the same time synthetic but provides the 
needed information in order to implement efficiently the proposed 
measures. For each of the actions adopted by the local authority, the 
strategical context is exposed first (Fig. 8), describing the sector 
concerned, the objective of the action, the quantified targets in terms of 
GHG emissions reduction, the financing and the calendar of application. 

Fig. 8: Example of the action plan of the PCET plan of 'Grand Lyon'. (Source: 
Grand Lyon, 2011). 
 

Fig. 9: Description of concrete actions in the PCET of 'Grand 
Lyon'. (Source: Grand Lyon, 2011). 

 



     Thomas Klein   TRITA-LWR Degree Project 13:29 

 

 20 

The sub-actions needed to reach the objective and meet the target are 
also explained and detailed in terms of deadlines and investments (Fig. 
9). 

Eventually, the partnerships needed and the actors of the territory that 
have to be included in the implementation of the plan are clearly stated, 
as well as the resources they dispose of (Fig. 10).  

Implementation and monitoring 

This last step concerns the implementation of the action plan proposed 
and adopted at the end of the previous step. Once the plan has been 
deliberated and adopted, the process of implementation becomes a 
continuous process: the implementation of the various actions has to be 
carefully planned and the monitoring part is also essential so as to assess 
their efficiency and modify or deepen them. The organisation of this 
process of implementation by the local authority is essential and must 
pursue the process of co-construction and implication of the various 
actors. The economic costs must be carefully taken into account and 
optimised to maximise the outcomes of the plan (ADEME, 2009)  

RESULTS AND DISCUSSION  

In this section the observations based on the literature review and the 
interviews have been categorised under several themes. The following 
sections therefore strive to answer the research questions mentioned 
earlier by developing them into several more specific issues. This section 
also integrates the results of the interviews with various actors of the 
PCET process as well as conclusions and recommendations of some 
articles of the planning literature in order to discuss the main points of 
PCET plans and their shortcomings and limits. 

Climate change and Energy 
According to a study of Quadrelli and Peterson (2007) based on 
estimates of the International Energy Agency, “fossil fuel combustion is the 
single largest human influence on climate, accounting for 80% of anthropogenic 
greenhouse gas emissions” (Fig. 11). As proposed by Beecher and Kalmbach 
(2012), the consequences of climate change and policies related to this 
phenomenon can be divided into two categories: 

Fig. 10: Precisions concerning the actors concerned by a measure adopted in the 
PCET of 'Grand Lyon'. (Source: Grand Lyon, 2011). 
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- demand-side effects related to the energy use of consumers, 

- supply-side consequences on the production of energy as well as its 
transmission and distribution. 

Demand-side issues 

The impact of climate change on global energy use is usually well under-
stood in terms of consumer response. Since energy is used for heating 
and cooling in order to maintain safety, comfort and lifestyle, individuals 
facing warmer weather will use more energy for cooling purposes 
(generally from electricity), whereas those facing cooler weather will 
induce more heating (from various sources such as gas, fuel oil…). 
Temperature is not the only parameter to affect energy use insofar as 
humidity levels will also influence energy (in that case, cooling) needs 
(Beecher & Kalmbach, 2012) 

It has been suggested that climate change increases the duration and 
frequency of heat waves, what would most likely cause electrical 
demands during summer periods to rise. On the other hand, it has also 
been anticipated that a 1 degree Celsius increase in temperature could 
lead to a drop in energy demand and substantial energy savings in some 
regions, particularly during winter period. All in all, “climate change is 
expected to accentuate existing weather-related seasonal demand variability” 
(Beecher & Kalmbach, 2012). 

A study of fuel choice and consumption by Mansur et al. (2007), devel-
oping a multinomial discrete-continuous choice framework, lead to the 
conclusion that the fuel choice component may be an important aspect 
of adjustment to climate change. Furthermore, it is also expected that 
consumers facing warmer winter temperatures consume less heating fuel 
while those facing warmer summer periods would use dramatically more 
electricity for cooling purposes. On net, the energy consumption would 
therefore increase with a temperature rise, leading to the assumption that 
climate change would induce a globally higher energy demand (Beecher 
& Kalmbach, 2012). 

Supply-side issues 

Electricity being an “on-demand” service, supply and demand must be 
balanced on a real-time basis. Therefore, depending on the extent climate 

Fig. 11: Shares of global anthropogenic greenhouse gas 
emissions. (Source: Quadrelli, Peterson, 2007, The energy–
climate challenge: Recent trends in CO2 emissions from fuel 
combustion). 
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change affects weather it will result in consequences on the demand for 
electricity, which will in turn modify the energy supply. Moreover, 
climate change policies are already influencing energy supply portfolios 
and delivery infrastructure (Beecher & Kalmbach, 2012). Indeed, climate 
change impacts will concern both the availability of resources to produce 
energy and the infrastructures to distribute it. 

Major weather events associated with climate change include stronger 
and more frequent hurricanes, floods and droughts, all of which would 
place burdens on the supply of electricity and directly cause power 
disruptions and damages to utilities and equipment. Weather variation 
can stress and have physical, direct effects on infrastructure: high 
temperatures cause metal to expand and increase power-line sag, lack of 
wind prevents natural cooling of the distribution infrastructure and 
worsens the problem. Such climate-induced issues can be costly, labour-
intensive, time-consuming and add to the cost of initial investment as 
well as system operation and maintenance. Furthermore, the perfor-
mance of production equipment is also threatened by climate change. 
Higher temperatures result in decreased efficiency in combustion 
turbines and it takes therefore more fuel to generate energy. Moreover, 
the energy depends on water and if water conditions were to be modified 
by climate change effects such as extreme droughts, limited water for 
cooling would force power plants to operate at reduced capacity 
(Beecher & Kalmbach, 2012). 

Climate change may also affect the availability of renewable energy 
sources such as wind and photovoltaic sources. The alteration of wind 
patterns, whose extent is yet difficult to estimate, would modify the effi-
ciency of wind turbines. On the other end, a longer time of sunshine on 
photovoltaic equipment could have positive effects on energy 
production. 

The need for plans and regulation 
With such important potential effects on the energy, the phenomenon of 
climate change has to be handled by adequate policy and comprehensive 
plans including a broad variety of sectors affected. 

Fig. 12: Climate change impacts on the energy sector. (Source: Beecher & 
Kalmbach, 2012). 
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Climate change policy 

Climate change policies involve technological solutions in order to 
mitigate the aforementioned issues. Concerning the demand side, grid 
modernization is one of them. Aiming at peak-demand management, 
some “smart grids” develop two-way, real-time communication capabili-
ties and enable customers to have an easier and direct access to detailed 
information about their energy usage and costs. Load shifting to off-peak 
periods would enable to use more efficiently power plant capacity. 
However, as well as for most demand-side issues, consumer acceptance 
is a key challenge to an efficient elaboration of mitigation and adaptation 
solutions (Beecher & Kalmbach, 2012). 

Technical solutions concerning the supply-side of the energy sector 
include loss reduction by the development of heat capture strategies such 
as cogeneration. Climate change policies also focus on incentives for 
developing cleaner generation and promoting energy efficiency (includ-
ing carbon capture and storage, a process whereby the carbon dioxide 
produced from burning fossil fuels is captured and stored in suitable 
facilities) (Beecher & Kalmbach, 2012). Eventually, laws allowing private 
consumers to sell excess power produced by renewable technologies 
back to the power company contribute to the exploitation of cleaner 
sources of energy. 

Beecher and Kalmbach (2012) summarized the aforementioned issues 
concerning the demand-side and the supply-side of the energy sector in a 
framework (Fig. 12) including characteristics of climate change policies.  

Comprehensive plans 

The energy sector has exogenous influences such as economic and tech-
nological factors that have the possibility to modify consumer behaviour 
beyond climate change alone. Indeed, socioeconomic trends such as 
population growth, economic development or income correlate 
positively witch energy demand (Beecher & Kalmbach, 2012). Further-
more, the energy sector depends on other sectors of the economy and of 
the society such as water, transports, industry or housing.  

Water resources are essential to power plants to enable the cooling of the 
equipment. However, their activity may impact on the quality of the 
water flows and the biodiversity by perturbing the chemical parameters 
and the temperature of rivers and lakes. The water and the energy sectors 
rely therefore on each other and need to be addressed by comprehensive 
policies. 

The transports sector is also closely related to the energy one since the 
development of cleaner fuels (eco-fuels, hybrid motorization, electrical 
cars…) will have a direct impact both on climate change mitigation (by 
reducing GHG emissions) and adaptation (to the diminution of available 
fossil fuels). However, the development of cleaner and more efficient 
fuels and technologies will cause new challenges for the production of 
electricity used by electrical cars and the competition between food and 
ethanol (or other eco-fuels) production. 

Eventually, the energy use of industries and housing areas is a key 
challenge since climate change is likely to induce higher energy 
consumption mostly for cooling purposes. Comprehensive plans need to 
integrate these issues when developing climate change policies and 
measures concerning urban planning and the construction sector (retro-
fitting, norms and certifications) are part of climate change action. 

Some countries have been developing climate action plans such as the 
United States (CAP: Climate Action Plan) or regions of England (CCAP: 
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Climate Change Action Plan). CAPs mostly integrate themes concerning 
local government emissions as well as community emissions and investi-
gate themes such as transportation, waste, land use planning, energy 
efficiency and education (Bassett & Shandas, 2010). Such plans 
constitute an effort toward more comprehensive plans to address climate 
change. On the other end, CCAPs, such as the one of the region 
Yorkshire & Humber reviewed by Drake (2012), are tend to be very 
much focused on energy issues without integrated related sectors. More-
over, this engagement with climate change strategies was largely 
constrained by the need to demonstrate return on investment and 
maintain economic growth. Nevertheless, it is expected that more 
comprehensive plans can develop solutions that are profitable from both 
economic and environmental points of view. 

Energy is thus not a stand-alone sector that can be addressed individually 
but has consequences on several other sectors that will be indirectly by 
impacts due to climate change. Such challenges justify the need for 
comprehensive processes, taking into account the various aspects of a 
territory and its population and activities, in order to develop efficient 
policies to react to climate change. The proposed process of PCET plans 
is one of them. 

The ambiguous role of the local authority 

According to interviewee [A], the main difficulty of the PCET process is 
that the responsibility for elaborating it is attributed to the local author-
ity. Although the local level is most suitable for many reasons to address 
climate change mitigation and adaptation, a local authority does not 
necessarily have access to all the tools to control the GHG emissions 
and the energy use of its territory. Moreover, one of the main challenges 
of the approach is the financing of the action plan, since it would be 
unreasonable to think that local authorities have the capacity to finance 
alone all the actions and solutions proposed.  

Furthermore, the PCET suffers from an ambiguous status. It is indeed 
unclear whether it is supposed a prospective document (such as the 
energy scenarios proposed by ADEME) or a planning document. In the 
first case, a PCET would consist in realising a diagnosis and assessing the 
vulnerability of a territory to climate, and then listing the actions needed 
in order to limit the impact of climate change and mitigate it when 
possible. In the second case, the PCET would become a legally binding 
document, with applicable actions and solutions as well as obligations 
devolved to the population and the other actors. This unclear and 
ambiguous status of the process can be an obstacle to the development 
of PCET by local authorities.  

As stated earlier, the local authorities are responsible for the develop-
ment of the PCET, however, ad interviewee [C] stresses, the difficulty 
for local authorities is to implement these plans as they only dispose of a 
reduced number of means and abilities, which often prevents them from 
developing actions on a territorial level. 

The PCET plan in a broad context of local plans and processes 
The PCET is supposed to find its place in the middle of a broad context 
of plans, regulations and policies at the regional and local level (Fig. 13). 
First and foremost, it has to be compatible with the SRCAE, the 
Regional Plan for Climate, Air and Energy, which is developed at the 
regional level and has to be adapted by local authorities when they 
develop their PCET. This regional plan includes for example decision 
concerning air quality (PPA: Atmosphere Protection Plan), mobility and 
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transportation (PDU: Urban Mobility Plan) and renewable energy 
sources exploitation. 

The PCET plan has to take into account decisions taken at the local level 
for the development and the planning of a territory. Such decisions are 
expressed by a document called SCoT (Territorial Coherence 
Programme). This document expresses the local authorities’ actions on a 
defined territory concerning mobility (PDU), housing (PLH: Local 
Housing Programme) but also the development of heating and cooling 
urban networks and the development of commercial or industrial areas. 

Eventually, the PCET plan integrates also decisions expressed by the 
PLU (Local Urban Plan) concerning urban planning, densification and 
land use planning.  

The PCET plan is therefore in the middle of these plans and document 
organising the development of a territory and enables to link issues 
concerning energy production and consumption and climate change 
mitigation and adaptation to the various aspects of a territory’s develop-
ment for example housing, mobility, urban planning and heating 
networks. 

As mentioned before, a PCET plan has to be compatible with the 
regional SRCAE. Thus, the quantified objectives developed in a PCET 
plan have to take into account the regional objectives concerning energy 
consumption, GHG emission, pollutants emissions and renewable 
energy sources (Fig. 14). The action plan of the PCET, which has to be 

Fig. 13: The PCET in the context of local and regional plans and programmes. 
(Source: adapted from CERTU, 2011). 
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based on quantified targets for each action proposed, must therefore 
integrate the targets agreed at the regional level in order to make them 
possible to achieve. Depending on the specific characteristics of the 
territory developing its PCET plan, the action plan has to adjust its 
ambition and objectives to the regional standards. However, as 
interviewee [D] emphasizes, the regional targets are insufficiently 
mentioned in most of PCET plans, referring mostly to national targets 
only. The connections between the different processes and plans at 
various levels are indeed often not taken into account whereas the PCET 
approach is meant to organize and coordinate them. 

Eventually, as underlined by interviewee [D], the action plans developed 
have to be compatible with existing air quality objectives. So as to 
involve these air quality issues in the elaboration of its plan, the city of 
Grenoble has for example developed a Territorial Plan for Air, Climate 
and Energy. 

The involvement of the different actors and stakeholders and the 
mobilization of the population in the construction of the PCET plan 

One of the main challenges the PCET approach strives to respond to is 
probably awareness raising and mobilization of the population and the 
various stakeholders. 

Importance of awareness raising and mobilization 

Most of the persons interviewed and taking part in such processes 
consider that the key aspect for the success of any plan or policy such as 
the PCET is the involvement of the population and the various actors 
and stakeholders of a territory.  According to interviewee [A], we are still 
in the learning phase and making the population progressively aware of 
the various challenges due to climate change mitigation and adaptation is 
key to efficient outcomes of the actions developed by a PCET plan. A 
local authority has therefore an important role to play in terms of 
communication in order to explain the phenomenon of climate change, 
its effects and what can be done by the actors and by the inhabitants. 
Moreover, by adopting an exemplary behaviour by reducing its energy 
use and emissions (thanks to actions concerning buildings, vehicles, 
waste, renewable energy sources…) and communicating on the results of 
such actions can help to put the local authority in a legitimate position to 
implement actions concerning the whole territory. 

Fig. 14: Objectives of the Regional Plan for Climate, Air and 
Energy (SRCAE) of Rhône-Alpes (region around Lyon). (Source: 
adapted from Rhône-Alpes, 2011). 
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Interviewee [B] completes this point of view by stating that awareness 
raising actions probably are the easiest to implement and could have 
several forms such as articles in the local newspaper, information availa-
ble on the website of the local authority, special events to promote 
sustainable development and actions in favour of the environment. 
According to him, the PCET process is recent and the concrete impact it 
may have on a territory is uncertain. The objectives of this first action 
plan are unlikely to be reached. However, since it is a process that has to 
be renewed every 5 years, interviewee [B] explains that this first action 
plan could enable to develop the awareness raising process and that 
these first actions, although of modest consequences, could serve as a 
base for the elaboration of the next PCET plan, which could then have 
more ambitious objectives in terms of consequences for the energy use 
and the GHG emissions. Furthermore, this first PCET plan could help 
to demonstrate that positive actions for climate change mitigation may 
also be viable economically and lead to concrete economic savings, what 
would motivate local authorities to invest more in ambitious actions for 
the next PCET plan. 

Furthermore, interviewee [D] emphasizes the importance of public 
actions so as to foster changes in behaviour and promote eco-friendly 
lifestyles. However, according to interviewee [D] such actions are often 
insufficiently developed as local authorities underestimate the impacts 
they may have. 

The involvement of actors at various steps of the process 

In its process, the PCET is designed to involve other actors. At the end 
of the first step, the preliminary phase, a public meeting is organised to 
present the context, the stakes and the approach to the population. 
Inhabitants can therefore express their concerns and their views and 
focus the attention of the local representatives in charge of the PCET on 
some particular challenges and issues.  

During the second step (Diagnosis and mobilization), the important 
actors on the territory (important industries and companies, power plant 
operators, landlords…) are directly contacted and involved in the 
process thanks to the organization of thematic workshop. Various stake-
holders can therefore express their views, contribute to the elaboration 
of solutions, and participate to the redaction of a ‘White book’, aimed at 
bringing all the suggestions and recommendations together. The local 
representatives may afterwards base the construction of the action plan 
in the third phase on this ‘White book’. 

Eventually, important parts of the process such as the ‘Energy-Climate 
Profile’, the action plan and the final report are to be published on the 
website of the local authority so that all inhabitants have an access to it 
and can express their concerns and formulate possibilities for improve-
ment of the final PCET. 

The impacts of PCET plans on the organization and the energy use 
of a territory 

PCET plans are expected to have concrete impacts on the energy use 
and the emissions of territories.  

Main challenges of PCET plans: housing and transportation 

Some sectors of the development of a territory represent a higher share 
of global GHG emissions. Hence, such sectors constitute priority 
challenges and should concentrate most mitigation’s efforts. According 
to all the persons interviewed, these main challenges concern the sectors 
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of housing and transportation. The development of public transportation 
is the key to cut down emissions due to transportation, particularly due 
to the large number of individual cars in cities. Although such a 
development will result in the immediate increase of GHG emissions 
public transportation would be responsible for, it is expected that a 
global decrease of the global emissions of the transportation sector will 
be observed over time. Another aspect is the promoting of soft modes 
such as biking and walking by developing pedestrian areas and bike lanes 
in urban areas in order to encourage other modes of mobility than the 
private car. 

Even more importantly, interviewees [A] and [B] consider that the 
housing sector presents an even more essential challenge. Indeed, even 
though the norms and technologies associated with construction become 
more and more restrictive and decrease the energy use of the built 
environment compared to older buildings, new housing areas still add to 
the existing housing stock. The solutions to reduce the impact of the 
housing sector on climate change should therefore go beyond technical 
norms. PCET plans represent the opportunity to reflect upon issues 
such as urban planning and urban development and to integrate 
concepts such as densification, urban regeneration and retrofitting of 
existing buildings. Such concepts may offer more efficient long-term 
solutions to decrease the impact of the housing sector than continuing to 
build new accommodations, as environmentally friendly they may be, yet 
expanding the housing stock. Further, interviewee [B] adds that the 
reflection has to concern the housing sector but also cultural, sport and 
educational infrastructures, with the retrofitting of the existing ones 
certainly having a lesser impact than the building of new ones. 
Interviewee [D] also underlines that the difficulty for local authorities to 
tackle the housing sector comes from the plurality of the landlords and 
actors involved. 

Expected impacts at the territorial level 

It can be expected that local authorities, which are at the core of the 
approach, will develop actions that will contribute to the reduction of 
their impact on climate change. Measures concerning the energy effi-
ciency of the buildings they own and operate (cinemas, sports equip-
ment…), modernization of their car fleet (hybrid and electrical cars) and 
the services they operate (public transportation, heating urban networks, 
waste treatment, sanitation, water distribution…) can contribute to 
concrete and immediate results, both in environmental and economic 
terms. Even more importantly, such actions will enable a local authority 
to show an exemplary behavior to the population. 

Regarding the effects of a PCET on the whole territory, they are more 
unpredictable. The PCET approach is fairly new and it is therefore 
difficult to estimate the concrete impacts it may have on a whole terri-
tory. Furthermore, these impacts may be only visible on a medium to 
long term. However, a PCET plan can participate to a process of aware-
ness raising and engage a dynamic at the territorial level. According to 
[A], how a territory works is the sum of daily individual choices and 
decisions by its inhabitants. Indeed, whether a public transportation 
company decides to create a new bus line or a social landlord to build 
new accommodation is a response to a demand emerging from the 
population. Thus, the consequences a PCET plan might have on a 
territory are only due to the good will of local authorities and main actors 
but depend also on the reactions and decision of the population. 
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Interviewee [C] expresses some concerns about the concrete impacts this 
first PCET plan may have. However, the expectations are higher for the 
second process of elaboration of the PCET that should occur in five 
years. By then, the experience provided by the first PCET and the 
awareness it will have raised should enable the local authority to develop 
a more ambitious and complete action plan. Interviewee [D] agrees with 
this view, stating that this first PCET will provide local authorities with a 
diagnosis, some objectives and a first action plan and that the next one 
will give them the opportunity to look at the impact it had and to build a 
more ambitious plan. 

Shortcomings of the approach 
Even though the PCET approach has advantages and is generally well 
welcomed by local representatives, it suffers from some shortcomings 
and limits. 

A difficult access to the relevant data 

Even though the PCET approach has advantages and is generally well 
welcomed by local representatives, it suffers from some shortcomings 
and limits. Concrete problems mentioned by interviewee [A] concern the 
diagnosis phase and the realisation of the ‘Energy-Climate Profile’ of a 
territory. The lack of data and the difficulty experienced to have access 
to figures in order to estimate the global energy consumption and GHG 
emission of a territory is often a problem to the accomplishment of this 
diagnosis. Some organization have been created in order to do the work 
of gathering information and data about the energy use of a territory and 
may help a local authority, or the consulting firm working with, to 
prepare this diagnosis. An example is an organization called OREGES, 
gathering information about energy consumption and CO2 emissions for 
various sectors of the economy of the different local authorities consti-
tuting the region Rhône-Alpes. Such organizations are being developed 
in the different French regions and will provide precious information for 
the elaboration of PCET plans. In this context, interviewee [B] proposes 
that a list of such organizations could be established by the ADEME or 
by regional authorities in order to facilitate the search for data. 

Another difficulty is the continuous communication with actors on a 
territory when developing the action plan. Moreover, the various stake-
holders may agree on great ideas and project to implement but the issue 
of financing is rarely explained and remains often unanswered. 

An unclear definition of the objectives 

Eventually, a more conceptual difficulty of the approach evoked by 
interviewee [A] concerns the objectives of the action plan. It is indeed 
unclear whether the action plan is supposed to be based on national 
objectives adapted to the territory in question, or if the PCET plan 
should define local objectives, specific to the territory. This ambiguous 
situation may lead to different interpretations and does not result in the 
same work whether the approach is based on national scenarios being 
adapted to a territory’s situation or if the PCET approach has to include 
a prospective reflection concerning the future reaction to climate change 
of the territory in question. 

The lack of monitoring 

The PCET approach also suffers from a lack of monitoring. Although 
the approach is fairly new and has yet been the object of few monitoring, 
this process of observation of the implementation of a plan and its 
consequences is not clearly defined by the methodology developed by 
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ADEME. There is no tool that local authorities in charge of PCET plans 
could use in order to estimate the impact a plan has had on its territory 
and what should be modified so as to improve the results.  

Narodoslawsky and Stoeglehner (2010) investigate the method of eco-
logical footprinting as a tool for decision-making. The method is already 
“widely accepted as a tool for environmental education and public awareness raising” 
but may also be seen as a monitoring tool. This method consists in the 
estimation of whether: 

- the amount of area necessary to produce the same amount of fossil 
energy (used by a specific process, organization, area, city…) by an agri-
cultural or forest energy source 

- or the land area needed to absorb all the CO2 by the biosphere emitted 
from the burning of fossils (Narodoslawsky and Stoeglehner, 2010). 

In energy planning, ecological footprinting may therefore have several 
roles: 

- Awareness Raising. Throughout the process of implementation of an 
action it can be utilized to motivate people to think about environmental 
concerns by calculating and communicating the ecological footprint such 
an action would have. 

- Social Learning. The ecological footprint may motivate the society to 
discuss about issues and priorities attached to sustainable development. 
Indeed, this method is easy to apply and to understand even for non-
professionals, providing a common ground to base sustainability debates 
on all levels of decision-making. 

- Planning, Assessment and Monitoring. Even more importantly, 
Narodoslawsky and Stoeglehner (2010) estimate that “the footprint can 
directly be used as assessment tool for visions, goals and measures envisaged to reduce 
environmental pressures of regions and local communities”. This potential for 
monitoring and help for decision-making is due to the fact that the foot-
print calculation relies on a strong scientific base and is easy to 
communicate, what enables to support the planning and assessment 
process with ‘hard’ data. Thus, the environmental impacts of a 
community development can be monitored by recalculating the 
ecological footprint. Based on such calculations, it is possible to assess 
the effectiveness of the measures taken and to observe unforeseen 
impacts, leading to the implementation of remedial action 
(Narodoslawsky and Stoeglehner, 2010). 

The potential of the ecological footprinting method could therefore be 
exploited in the PCET process and be developed as a monitoring tool, 
which is yet absent of the approach. 

CONCLUSION  

By its contribution to the phenomenon of climate change, the energy 
sector has become the focus for a number of plans, concerning either 
the production (supply-side) or the consumption (demand-side). The 
challenge is all the more important that policies affecting the energy 
sector not only will affect climate change but also essential issues such as 
energy security, economic competitiveness and environmental sustaina-
bility. Tackled at the national and international levels, the issue of climate 
change should also be taken care of at the local level. The legitimacy for 
local authorities to prepare local plans stems from its responsibilities and 
abilities in the development of a territory as well as its relations with its 
actors and population. Hence, climate change abatement action of local 
authorities has been formalised in France with the introduction of the 
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PCET (Territorial Plan for Climate and Energy). Based on a 
comprehensive diagnosis of the territory, the approach aims at 
developing an action plan, mobilizing all the stakeholders and including 
various actors, in order to achieve objectives of GHG emissions and 
energy consumption reduction. 

However, the approach is fairly recent and has to find its place in the 
broad context of plans and regulations at the local and regional levels. 
Although the PCET plan is meant to better bring together and connect 
these various plans, some local authorities fail to integrate their PCET 
plan in this context. Another consequence of this recent character of the 
process is that the impacts it may have are yet uncertain and difficult to 
estimate. Hence, some consider that this first wave of PCET plans may 
have limited impacts but should provide local authorities with experience 
and feedbacks that would enable them to develop more ambitious plans 
when the PCET plans have to be renewed in 3-5 years time. Monitoring 
tools will also have to be elaborated in order to assess the effects of these 
plans and readjust the approach if necessary.  

Eventually, the main shortcomings of the approach expressed by the 
local authorities or the consulting firms accompanying them concern the 
ambiguous role of the local authority and its lack of means of action in 
order to carry out actions at the level of its territory. The danger is that 
PCET plans become “PCE” (Plan for Climate and Energy) plans, 
missing out the territorial aspect that gives this approach its interest and 
its essence. Nevertheless, the PCET tackles fundamental public issues 
that are also potential aspects for development. If it perceived as a 
comprehensive strategic tool rather than a simple action plan, a PCET 
plan may have major consequences but needs to centralize all the 
resources and means of action available in order to be effective. 

FUTURE STUDIES AND RECOMMENDATIONS  

The present work contributes to the analysis of relations between climate 
change and the energy sector and presents a concrete way to react at the 
local level with the French example of PCET plans, developed by local 
authorities. Although it investigates the main characteristics of PCET 
plans as well as their strong points and weaknesses, the present work 
does not perform an analysis of the action plans and the impacts these 
plans may have. A recommendation for future studies would therefore 
be to develop monitoring and analytic tools in order to assess the 
concrete impacts (on the energy consumption, GHG emissions, 
economic and social indicators…) PCET plans may have on a territory. 
Such studies would be needed since the process of PCET is rather recent 
and for now lacks comprehensive monitoring tools. If the PCET plans 
are to be generalized and renewed often, it would therefore be essential 
to understand better their implications for the development of a local 
authority as well as the aspects that are neglected or underestimated in 
order to make of the PCET plan a powerful means to tackle climate 
change. 

Another recommendation would concern the analysis of action plans as 
future studies could include a statistical or at least more comprehensive 
assessment of action plans in order to estimate if the objectives and the 
actions proposed are realistic, reachable and meet what is needed in 
order to tackle climate change effectively. Indeed, the local authorities 
are able to set themselves the goals they want to achieve for their action 
plans. Although the State, by organisms such as DREAL in Rhône-
Alpes, reviews the plans and makes recommendations to the local 
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authorities, it would be important to evaluate if the goals set are realistic 
in order to direct better the definition of objectives for future PCET 
plans. The process of SEA (Strategic Environmental Assessment) could 
therefor be used to evaluate the impacts of these plans. 

Eventually, another recommendation for future studies concerns the 
possibilities for a better involvement of the various stakeholders in order 
to make the PCET plans have a real impact on the territory and benefit 
to the community and the different actors. Indeed, one of the main 
challenges that has been identified and expressed is the difficulty for 
local authorities to have an impact on its whole territory. However, it is 
essential for these plans to have concrete consequences that they 
mobilize means of action, which can include stakeholders such energy 
production companies, firms, landlords and the inhabitants themselves. 
Future studies could therefore analyse the causes for these difficulties as 
well as the measures that could be developed to provide local authorities 
with the adequate means to meet their needs. 
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APPENDIX I:  EXTRACTS OF THE PCET  PLAN FOR 

MONTÉLIMAR-SÉSAME: 

The PCET plan of Montélimar-Sésame (Fig.15) was a concrete example 
of these plans and a mission carried out by the consulting firm Cabinet 
Lamy Environnement. I have therefore been able to personally partici-
pate to its development. The diagnosis part started by an examination of 
the climatic, socio-economic and natural context of the local authority, 
including a focus on the organization and the land use of the territory 
(Fig. 16). The next step was to carry out an analysis of the energy 
consumption and the GHG emissions (Fig.17) of the territory. 
Eventually, in order to conclude the diagnosis part, the vulnerability 
assessment of Montélimar-Sesame was performed and synthesized in a 
table reflecting the main forces and weaknesses, from internal and 
external causes, of the territory (Fig.18).  

 

Fig. 1: Cover page of the PCET plan for Montélimar-Sésame. 
(Source: Cabinet Lamy Environnement, 2013). 
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Fig. 2: Classification of land use and main roads and railroads on the territory of 
Montélimar Sésame. (Source: Cabinet Lamy Environnement, 2013). 
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Fig. 3: Evaluation of the GHG emissions due to the economic activity of the 
different cities of Montélimar-Sésame. (Source: Cabinet Lamy Environnement, 
2013). 
 
 
 

Fig. 4: Synthesis of the diagnosis part of the PCET of Montelimar-Sésame. (Source: 
Cabinet Lamy Environnement, 2013). 
 
 
 



Climate Change and Energy: the case of French PCET plans 

 

 V 

APPENDIX II:  QUESTIONS FOR THE INTERVIEWS :  

1. Didier LAMY, consultant and director of the consulting firm Cabinet LAMY Environnement 

What is your name, and profession? (Quel est votre âge, votre nom et 
votre profession ?) 

What is your experience regarding environmental issues and 
sustainable development based missions? (Quelle est votre 
expérience en ce qui concerne les enjeux environnementaux et les 
missions comportant une dimension environnementale ou liée au 
développement durable ?) 

What is your experience with PCET plans? (Quelle est votre 
expérience en ce qui concerne les PCET ?)  

As a consultant working on the design and definition of PCET 
plans, what do you think is the key point of such plans? (En tant 
que consultant travaillant à la définition et à la construction de PCET, 
quel est d’après vous le point clé de ces plans ?) 

What do you think is the main challenge PCET plans are tackling 
and how, by which means are they responding to it? (Quel est selon 
vous le principal enjeu auquel les PCET doivent répondre et comment, 
par quels moyens peuvent-il y répondre ?)  

As a consultant working with PCET plans, what do you think of 
the methodology and the principles for the elaboration of PCET 
plans? Can you think of any strengths and/or weaknesses? (En tant 
que consultant travaillant à la construction de PCET, que pensez-vous de 
la méthodologie et des principes avec lesquels ces plans sont élaborés ? 
Voyez-vous des points forts ou des faiblesses particulières ?)  

Working on the construction of PCET plans, have you faced any 
difficulties to obtain the data and information needed in order to 
perform the diagnosis part of the plan? What do you think could be 
improved to facilitate this part? (Avez-vous éprouvé des difficultés 
pour obtenir les données et informations nécessaires à la réalisation du 
diagnostic (profil climat-énergie) ? Que pensez-vous qui pourrait être 
amélioré pour faciliter cette partie ?) 

Concerning the definition of actions and objectives, what are the 
conceptual and concrete difficulties you have faced? What do you 
think could be changed regarding this part? (Concernant la défini-
tion des actions et des objectifs du PCET, quelles sont d’après-vous les 
principales difficultés conceptuelles mais aussi concrètes ? Que pensez-
vous qui pourrait être changé pour cette partie du PCET ?) 

Working with local authorities and other local actors and stake-
holders in the context of the definition of a PCET, what do you 
think of the motivation and implication of people you have worked 
with? Do you think this is a key factor to the success of a PCET? 
(Que pensez-vous de la motivation et de l’implication des personnes 
avec lesquelles vous avez travaillé parmi les collectivités et les différents 
acteurs concernés par la démarche d’élaboration d’un PCET ? Pensez-
vous que ce soit un facteur clé de la réussite d’un PCET ?) 

What do you think will be the concrete impacts of PCET plans on 
the organization, the management, the energy use of the local 
authorities you have been working with and their territory? (Quel 
sera d’après vous l’impact du PCET sur l’organisation, les consomma-
tions d’énergie et émissions de GES des collectivités avec lesquelles vous 
avez travaillé et de leur territoire ?) 
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What is your global impression and overview of PCET plans? Can 
you think of any particular recommendations to make these 
processes more efficient and profitable for our society?  (Quelle est 
votre impression générale concernant les PCET ? Avez-vous des 
recommandations particulières pour que ces démarches soient plus 
efficaces et bénéfiques à notre société ?)  

2. Gérald BOURDAT, consultant at Cabinet LAMY Environnement 

What is your name, and profession? (Quel est votre âge, votre nom et 
votre profession ?) 

What is your experience regarding environmental issues and sus-
tainable development based missions? (Quelle est votre expérience 
en ce qui concerne les enjeux environnementaux et les missions 
comportant une dimension environnementale ou liée au développement 
durable ?) 

What is your experience with PCET plans? (Quelle est votre expé-
rience en ce qui concerne les PCET ?)  

As a consultant working on the design and definition of PCET 
plans, what do you think is the key point of such plans? (En tant 
que consultant travaillant à la définition et à la construction de PCET, 
quel est d’après vous le point clé de ces plans ?) 

What do you think is the main challenge PCET plans are tackling 
and how, by which means are they responding to it? (Quel est selon 
vous le principal enjeu auquel les PCET doivent répondre et comment, 
par quels moyens peuvent-il y répondre ?)  

As a consultant working with PCET plans, what do you think of 
the methodology and the principles for the elaboration of PCET 
plans? Can you think of any strengths and/or weaknesses? (En tant 
que consultant travaillant à la construction de PCET, que pensez-vous de 
la méthodologie et des principes avec lesquels ces plans sont élaborés ? 
Voyez-vous des points forts ou des faiblesses particulières ?)  

Working on the construction of PCET plans, have you faced any 
difficulties to obtain the data and information needed in order to 
perform the diagnosis part of the plan? What do you think could be 
improved to facilitate this part? (Avez-vous éprouvé des difficultés 
pour obtenir les données et informations nécessaires à la réalisation du 
diagnostic (profil climat-énergie) ? Que pensez-vous qui pourrait être 
amélioré pour faciliter cette partie ?) 

Concerning the definition of actions and objectives, what are the 
conceptual and concrete difficulties you have faced? What do you 
think could be changed regarding this part? (Concernant la 
définition des actions et des objectifs du PCET, quelles sont d’après-
vous les principales difficultés conceptuelles mais aussi concrètes ? Que 
pensez-vous qui pourrait être changé pour cette partie du PCET ?) 

Working with local authorities and other local actors and stake-
holders in the context of the definition of a PCET, what do you 
think of the motivation and implication of people you have worked 
with? Do you think this is a key factor to the success of a PCET? 
(Que pensez-vous de la motivation et de l’implication des personnes 
avec lesquelles vous avez travaillé parmi les collectivités et les différents 
acteurs concernés par la démarche d’élaboration d’un PCET ? Pensez-
vous que ce soit un facteur clé de la réussite d’un PCET ?) 

What do you think will be the concrete impacts of PCET plans on 
the organization, the management, the energy use of the local 
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authorities you have been working with and their territory? (Quels 
sera d’après vous l’impact du PCET sur l’organisation, les 
consommations d’énergie et émissions de GES des collectivités avec 
lesquelles vous avez travaillé et de leur territoire ?) 

What is your global impression and overview of PCET plans? Can 
you think of any particular recommendations to make these 
processes more efficient and profitable for our society?  (Quelle est 
votre impression générale concernant les PCET ? Avez-vous des 
recommandations particulières pour que ces démarches soient plus effi-
caces et bénéfiques à notre société ?)  

3. M. ACHARD, head of the waste department at Montélimar-Sésame, responsible for the 
development of the PCET plan of the local authority 

What is your name, and profession? (Quel est votre âge, votre nom et 
votre profession ?) 

What is your experience regarding environmental issues and 
sustainable development based missions? (Quelle est votre 
expérience en ce qui concerne les enjeux environnementaux et les 
missions comportant une dimension environnementale ou liée au 
développement durable ?) 

What do you think is the main challenge PCET plans are tackling 
and how, by which means are they responding to it? (Quel est selon 
vous le principal enjeu auquel les PCET doivent répondre et comment, 
par quels moyens peuvent-il y répondre ?)  

What are the reasons that have lead the local authority you work 
for to start the process of a PCET plan? Why have you been chosen 
to manage this project ? (Pour quelles raisons la collectivité pour 
laquelle vous travaillez a choisi de lancer la démarche d’élaboration de 
son PCET ? Pourquoi avez-vous été choisi pour conduire ce projet ?) 

What are the reasons that have lead you to use the help of and 
work with a consulting firm? What do you think are the qualities 
and skills such firms can bring to such missions? (Pour quelles 
raisons avez-vous choisi de faire appel à un cabinet de conseil pour vous 
accompagner dans cette mission ? Quelles sont d’après vous les qualités 
et les compétences qu’un tel cabinet peut apporter dans le cadre de telles 
missions ?) 

Working with a consulting firm on the construction of the PCET 
plan, what do you think of the methodology and the principles for 
the elaboration of PCET plans? Can you think of any strengths 
and/or weaknesses? (Amené à collaborer avec un cabinet de conseil 
pour l’élaboration du PCET, que pensez-vous de la méthodologie et des 
principes avec lesquels ces plans sont élaborés ? Voyez-vous des points 
forts ou des faiblesses particulières ?)  

Concerning the definition of actions and objectives, what are the 
conceptual and concrete difficulties you have faced? What do you 
think could be changed regarding this part? (Concernant la défini-
tion des actions et des objectifs du PCET, quelles sont d’après-vous les 
principales difficultés conceptuelles mais aussi concrètes ? Que pensez-
vous qui pourrait être changé pour cette partie du PCET ?) 

What do you think will be the concrete impacts of your PCET plan 
on the organization, the management, the energy use of your local 
authority and its territory? What do you expect them to be? (Quels 
sera d’après vous l’impact du PCET sur l’organisation, les consomma-
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tions d’énergie et émissions de GES de votre collectivité et son territoire 
?) 

What is your global impression and overview of PCET plans? Can 
you think of any particular recommendations to make these 
processes more efficient and profitable for our society?  (Quelle est 
votre impression générale concernant les PCET ? Avez-vous des 
recommandations particulières pour que ces démarches soient plus 
efficaces et bénéfiques à notre société ?)  

What is your global impression and overview of PCET plans? Can 
you think of any particular recommendations to make these 
processes more efficient and profitable for our society?  (Quelle est 
votre impression générale concernant les PCET ? Avez-vous des 
recommandations particulières pour que ces démarches soient plus 
efficaces et bénéfiques à notre société ?)  

 

4. Mme BERNARD, working for the regional office of the Ministry of Ecology (DREAL in 
Rhône-Alpes), responsible for the examination of PCET plans 

What is your name, and profession? (Quel est votre âge, votre nom et 
votre profession ?) 

What is your experience regarding environmental issues and 
sustainable development based missions? (Quelle est votre 
expérience en ce qui concerne les enjeux environnementaux et les 
missions comportant une dimension environnementale ou liée au 
développement durable ?) 

What do you think is the main challenge PCET plans are tackling 
and how, by which means are they responding to it? (Quel est selon 
vous le principal enjeu auquel les PCET doivent répondre et comment, 
par quels moyens peuvent-il y répondre ?)  

How has the methodology PCET plans are based on been deve-
loped? Can you think of any strengths and/or weaknesses? 
(Comment a été développée la méthodologie servant de base à la 
construction des PCET ? Voyez-vous des points forts ou des faiblesses 
particulières ?) 

What do you think are the key points and aspects of PCET plans?  
(Quels sont d’après-vous les points clés, étapes clés, des démarches 
d’élaboration de PCET ?) 

In your opinion, what are the concrete impacts of PCET plans and 
the organization, energy use and GHG emissions of a local autho-
rity and its territory? (Quel est selon vous l’impact des PCET sur 
l’organisation, les consommations d’énergie, les émissions de GES des 
collectivités et de leur territoire ?)  

What is your global impression and overview of PCET plans? Can 
you think of any particular recommendations to make these 
processes more efficient and profitable for our society?  (Quelle est 
votre impression générale concernant les PCET ? Avez-vous des 
recommandations particulières pour que ces démarches soient plus 
efficaces et bénéfiques à notre société ?)  

 

 


