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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract 

The green energy transition must be understood as a complex process requiring the involvement of many actors. Civil society 
stakeholders’ opinion on energy sources began to influence energy policy formation and implementation. It plays a significant 
and complementary role to central government’s actions in raising awareness about the green energy transition and positions 
themselves in the move towards a sustainable energy future. Greater understanding of civil society motivations towards the 
promotion of renewables will present both opportunities, and highlight challenges, for the delivery of an energy policy and 
action-taking aimed at progress towards energy sustainability. Previous researches have tended to analyze civil society 
participation from a more broadly perspective which interrogated the dynamic of group formation apart from the work we present 
in this paper which explores the civil society’s motivations and barriers to promote renewable energies in Tunisia through a 
qualitative research. 
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1. Introduction 

Despite the growing awareness for the importance, benefits and potential of renewable resources, to solve energy 
crisis and ensure environmental and socioeconomic sustainability [1], social controversy was recognized as an 
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important barrier shaping the widespread implementation of some developed and advanced renewable energy 
technology (RET). With due consideration to these particular constraints, actors from civil society, that aim to 
educate or enable the collective procurement of renewable energy technologies or actually provide (i.e. generate, 
treat or distribute), energy derived from renewable resources for consumption by inhabitants, participants or 
members has emerged. It’s commonly assumed that the ambitious sustainability targets to accelerate the deployment 
of renewable energies require strengthening cooperation between relevant stakeholders. Webb [2] reveal that the 
environmental, social and economic problems can only be effectively addressed through a systematic, coordinated 
use of rule instruments, institutions, and processes, employed by a combination of state, private sector and civil 
society actors. This calls for a stakeholder approach that brings together partnerships between government, 
international financial institutions, private sector actors and civil society. Such partnerships are key to pursuing 
sustainable development in a globalized world [3]. Partnerships are critically important for meeting the challenge of 
energy transition. The notion of partnership is between the state, capital, (i.e., the private profit-making), and civil 
society. Hence, building strong relationships with the key stakeholders have proven to be valuable for the 
implementation of renewable energy project. Several scientists have devoted considerable attention to the role of the 
state and private actors to the renewable energy development. However, our theoretical framework proposes to 
widen the focus on the new approach of partnership transcending civil society involvement to ease the transfer of 
renewable energy technologies and for implementing real renewable energy projects and consequently, undermining 
the intrinsic motivations of civil society and the barriers that hinder their efforts to promote renewable energy. 

The paper is developed as follows. In the first section, we address the role of civil society in the energy transition. 
Second, we expose the related works evoking the civil society’s involvement in Tunisia. Consecutively, we describe 
our structured research method based on content analysis. Finally, results and discussions are developed, followed 
by further research agenda. 

2. Literature review 

2.1. The role of civil society in the energy transition 

The vital step in any participatory project is understanding who the stakeholders are and how they are engaged in 
the process is necessary for improving the responsible development of renewable energy technologies [4]. But first 
let’s take a closer look to the meaning of civil society. The concept of Civil Society has been in vogue since the 18th 
and 19th centuries, but the 1980s saw a resurgence of interest in it. Social scientists, outlined that civil society which 
commonly embraces a diversity of spaces, actors and institutional forms, varying in their degree of formality, 
autonomy and power may have a role important enough to make it a ‘third sector’ in our worldview. The term of 
civil society has a range of meanings in contemporary usage. It is sometimes considered to include the family and 
the private sphere, and referred to as the “third sector” of society, distinct from government and business [5,6]. 
While [7] defines civil society as referring to formal and informal groups of “citizens acting collectively in a public 
sphere to express their interests, passions, and ideas, exchange information, achieve mutual goals, make demands 
on the state, and hold state officials accountable”. Despite the rapid rise of interest in the civil society role, it is still 
a "vague" concept that pervades various interpretations [8]. [9] point out that the term civil society lacks conceptual 
clarity.  As in 2005, the term civil society is also a contested concept [10]. Recognizing this vagueness, some civil 
society theorists have tried to find a way out. They argue that behind the vagueness and confusion, there is a core 
idea of civil society that is composed of a variety of different yet ultimately related conceptions [8]. In other words, 
[11] suggests that the different approaches to the civil society fall under three main categories namely as a good 
society, an associational life and as a public sphere. As a good society (as opposite to “uncivil society”), is viewed 
as the domain of "values" linked to a set of civic norms and democratic practices that distinguish it from other areas 
of human interaction. 

As a form of associative life, civil society is considered as part of a modern democratic society and distinct from 
states and markets. From the public sphere perspective, the civil society is considered as the forum in which societal 
issues are debated and negotiated [9]. In fact, civil society is seen as an arena for public deliberation, rational 
dialogue and the exercise of active citizenship in the pursuit of the common good. These three approaches of civil 
society complement one another but it is the second definition - civil society as associational life that is capturing an 
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important attention and is retained in this research.Civil society develops solutions and strategies in specific 
locations, and use these to push for changes at other locations and levels. The participation of civil society is crucial 
from many aspects, by raising awareness, training and dissemination of information [12]. Given its increasing 
importance, understanding the high motivation and the barriers that hinder the success of civil society associations 
to promote renewable energy would prove to be highly instructive. 

2.2. The Tunisian case study 

The Tunisian government has taken measures to promote the development and use of renewable energy. In fact, 
in order to foster the dissemination of renewable energies, the Tunisian government got involved in international 
cooperation projects with partners from the United Kingdom, Germany, Italy and France. However, Civil society 
have particularly drawn our attention for their promising role in the future of sustainable development in Tunisia. 
Indeed, many associations emerged after the revolution of the 14th January 2011 aiming to raise consumer Eco-
citizenship by involving them in an intensive dialogue on the potential of renewable energies. Their main mission is 
to inform and to encourage all stakeholders and citizens to actively participate in local and international sustainable 
development projects and particularly renewable energy related ones since an array of stakeholders and their mutual 
relationship should be considered when implementing a project and this actor network may either facilitate or 
discourage such implementation [1]. 

The forum "Civil Society and Green Jobs" of "Enersol, World Sustainable Energy Forum" launched in 2012 and 
in 2014 in Tunisia, brought together partnerships between various actors including governments, the private sector 
and civil society to achieve the vision of sustainable energy for all. The Tunisian Civil society associations 
(CSAs)play a key role in anchoring the culture of environmental citizenship by organizing awareness campaigns for 
the public. Renewable energy has been an important part of the recent discussion and a major challenge of the 
upcoming 2017 election debate of the municipal elections in Tunisia. The Secretariat of the Tunisian-German 
Energy Partnership, implemented by GIZ, has invited several associations to a training course including a Summer 
School (3-day training) which will focus on raising awareness among Civil society on the challenges of renewable 
energies and the place they could be given in the upcoming municipal elections. By means of this training program, 
an “Alliance of the promotion of renewable energies” which includes many associations that operates in the 
promotion of sustainable development and the promotion of renewable energies was created. This Tunisian dynamic 
created around renewable energies has been explained by intrinsic motivations relating to the CSAs. It is important 
to underline these motivations and to explain what drives these associations to promote the development of 
renewable. The exploratory research will therefore attempt to provide answers to previous questions. 

3. Methodology 

We believe that a qualitative approach helps us to read in depth the history of the project, understanding the 
different point of view of the actors in their social context.  

The research focuses on the motivating causes of the civil society stakeholders to promote renewable energies 
and to foster the energy transition in Tunisia through deploying renewable energy.  Given the nature of the study and 
its purpose, we believe that the method of content analysis, specifically the thematic analysis, is the most 
appropriate. Content analysis is preserved to be the fundament for a qualitative oriented procedure of text 
interpretation. It is a method of analyzing written, verbal or visual communication messages [13] and it is a 
systematic and objective mean for describing and quantifying phenomena [14]-[16]. It is also known as a method of 
analyzing documents. Content analysis allows the researcher to test theoretical issues to enhance understanding of 
the data by distilling words into fewer content-related categories. It is assumed that, when classified into the same 
categories, words, phrases, and the like share the same meaning [17]. The data was collected, through semi-
structured interviews conducted with five chairpersons of different associations (see Table 1).  

Three associations work in the renewable energy sector. The two others work in different sectors but are involved 
in the renewable energies expansion. The semi-structured interviews involve a series of open-ended questions (see 
Appendix A), enabling new ideas to be brought up during the interview [18]. The interview guide covers four topics 
relating to the research questions. Survey data at the individual level was aggregated and analyzed. While these 
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