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Agile Methodology as a Transdisciplinary Retrofitting Approach  

for Built Environment in Traditional Settlements in Mediterranean Region 
 

Abstract.  

Traditional settlements are societies and villages that emerged vernacularly; they have a distinct 

architectural typology and urban tissue, transferring knowledge between generations is a significant 

character. Their inhabitants have significant levels of agreement about their social qualities, 

homogeneity, solving any problem in their ways. They use the available resources, local materials, 

and the available technologies to form their shelters concerning the climate, security, political and 

religious precepts, and aesthetic values. Their buildings achieve cultural, anthropological, social, and 

economic needs. 

 Several studies found common ground between Egypt and Italy regarding the impact of Arab 

and Roman cultures and the influence of the Mediterranean climate. This research has chosen a 

common traditional settlement pattern to foster a new approach. Based on several factors, namely, 

adjacent to the Mediterranean sea, Mediterranean climate, population density, buildings number, 

predominately rural, land use is dominated by agriculture,   and they have the same small-dimension 

economy of agricultural activities, and finally, it makes sense the author is Egyptian, and he studies 

in Itlay. Moreover, the comparative analysis between contexts enriches the findings, and otherwise, 

they could represent the Mediterranean Region.  

 Many studies highlighted the transformation of these traditional settlements in Egypt and Italy 

because of several causes, such as the socio-economic transformations that led to emerging newly built 

environment patterns facing environmental challenges and led to more energy consumption which 

contributes significantly to climate change. That requires transdisciplinary retrofitting interventions 

in these traditional contexts, considering evolving all stakeholders who have the interest, influence, 

and power of implementation, namely, the technical experts like (architects, urban planners, culture 

experts, and sociologists), the local community, decision-makers, and the facilitators. 

 Thus, this study aims to provide a transdisciplinary framework to organize the collaborative work among 

the stakeholders to enable to implementation of efficient strategies to retrofit the built environment. The 

conceptual framework was developed by the integration of the relevant theoretical concepts in three domains 

(software development, project management, and energy retrofitting practices). 

 The transdisciplinary framework will employ Agile Methodology (Agile Manifesto, 2001), 

which originated in 2001 under the software development domain. It efficiently organizes and 

manages the relations between teamwork, producing the highest-value products (services), achieving 

client satisfaction, and continuous acclimatization due to fluctuations and variations. Likewise, this 

study argues that it can provide the optimum framework to mitigate conflict, enhance communication 

maximize relations efficiency between the stakeholders, and provide criteria to select the teams under 

different circumstances and various projects.  

 The framework has been implemented in two similar traditional settlement case studies, 

Lasaifar Albalad in the Delta Region in Egypt and Pontinia in the Lazio region in Italy. It was validated 

using focus group techniques. The results showed that the framework had improved the participatory 

approach, enhanced communication, mitigated team conflict problems, supported decision-making, 

and it led to engaging top-down stakeholders,  and it led to versatile juxtapositioning (bottom-up with 

top-down) stakeholders on the same influence and interest zone. Moreover, the framework led to 

implementing an actual retrofitting case study that benefits the local community and supports the 

national policies.  

 

Keywords    
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Introduction to the Research  

This chapter presents an overview of the research background and research problem and how it has been 

tackled.  The outline can be presented as follows: 

• Overseeing the research keywords and key concepts (Traditional Settlements in the Mediterranean), 

what they are, why they are traditional, and why the Mediterranean; 

• Describing the problem background and how it would be tackled by demonstrating the current 

challenges facing these settlements and the essential need for a transdisciplinary approach to retrofit 

and valorize this distinguished identity; 

• Developing the research aim, objectives, and questions. Then highlighted the scientific relevance and 

topicality of the study to the academic community, local society, and supporting national policies; 

• Illustrating the main characteristics of Egypt and Italy (as representatives of the Mediterranean region) 

in line with the research structure for a better understanding of the contexts, then identifying the 

reasons and the criteria for selecting similar micro-case studies. 

• Finally, summarizing the research framework and methods, connecting the chapters, and with aim 

and objectives. 

Visual Summary  

 

Highlights:  
• The (first study) investigates the qualitative correlation and quantitative explanations between 

end-use energy consumption and spatial aspects, demographic factors, and economic activities 

o Lasaifar Albalad Settlement, representing the 339 main villages in the Delta region, has 

been diagnosed. 

o Pontinia Settlement, representing a typical pattern of the 1930s (the fascist rule) rural 

villages in the Lazio region, has been diagnosed. 

• Previous energy retrofitting strategies were investigated between 2011 and 2021 in the 

Mediterranean traditional built environment context.  

• A transdisciplinary retrofitting framework based on the Scrum tool within the Agile methodology 

has been developed and validated. 

• Novel contact and differences points between the rural built environment in Egypt and Italy have 

been provided.  
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0.1 Traditional Settlements in the Mediterranean region 

0.1.1 Overview 

Tradition term comes from the Latin verb “trado-transdo,” meaning to pass to another, send, and hand over. 

That means giving or transmitting possession of something (Queysanne, 1989). Rapoport (1969) defined the 

tradition as a system that is respected and complied with by the inhabitants, who live commonly. They simply 

built their environment and constructed the buildings together, in a simple way, with a small number of types, 

the cramped streets full of life and serving social functions. Moreover,  the generations handed down aesthetic 

quality and knowledge.  

These traditions distinguish the place in several aspects, intangible, such as socio-economic activities, 

or physical, like the built environment. The settlement is a place where people live and interact through 

activities such as trading, and entertainment, which help to understand the human being's relationship with 

the environment and adjust itself to attain ecological balance (He et al., 2019). This relation is reciprocal with 

nature; it changes through time to another, and from society to another, they have been sufficiently conscious 

to deal with their biological environment to achieve their needs. Figure (00-01) shows the settlement’s concept. 

 

Figure (00-01) Settlements Definition.  

Ramakrishnan (2001) defined traditional societies as the indigenous residents who are inuring broad 

environmental knowledge through their daily practices with nature and reflected in demeanors towards the 

surrounded natural environment in which they are perceived as an inseparable whole. Queysanne stated that 

the process of transferring knowledge is one of their essential characteristics.   

Traditional settlements were formed to achieve anthropological and cultural needs culture, 

considering security, economic, political, and religious precepts. To respond to the climate enhanced thermal 

comfort using the available resources and local materials concerning the surrounding natural environment, 

culture, and social values in their buildings (Watts, 1981; Eben Saleh, 1998;  Engineering et al., 2018; Lawrence 

& Low, 1990; Aranha, 1991; Bouchair & Dupagne, 2003; Davico & Mendonça, 2012; Mastrangelo et al., 2016; 

Zheng et al., 2013; Tian et al., 2019) and in open public spaces (Savvides et al., 2016).  

The inhabitants derive their living from primary occupations such as agriculture, fishing, 

craftsmanship, and local food production (Hall-Arber, 1996; Kearney, 2001; Hall-arber & Hall-arber, 2016; 

(Hall-Arber, 1996)Stoffle & Minnis, 2007) and fishing (Stoffle & Minnis, 2007) or forestries activities (FAO, 

2018) in a small-scale.  

They can be classified by several characteristics, such as age, socio-economic factors (Alatrokjy & 

Fleyeh, 2014), remoteness, density, land cover, land use, infrastructures, topographic roughness (mountain, 

hill, plain) (Battisti, 2020), and climate-relevant (Pizzoli & Gong, 2007). Exactly like rural areas (Gobattoni et 

al., 2015), which are identified by minimum population size that can be less than (2000, 100, 3000) inhabitants 

in Turkey, Italy, and Lithuania (WYE, 2007), likewise for urban areas, the size can be (100000, 5000 and 200) 

inhabitants in China (DIJKSTRA et al., 2020). 

0.1.2 Traditional Settlements Definition   

Many previous studies defined the term “Traditional Settlements” as: their inhabitants have significant levels 

of agreement about their social qualities homogeneity, they can solve any problem by their ways, such as 

mobility, and firefighting, their energy efficiency, the high efficiency of space use (Rapoport, 1983). They can 

be in rural and urban contexts, integrating the old with the modern patterns in the urban fabric, buildings 
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typologies, lifestyles (modern shops and traditional weekly market), farming (primitive agriculture and 

modern systems). Moreover, they interact with the surrounded environment, such as the positioning (coastal 

and mountain) (Saleh, 1999) or hill (Xu & Svetozar, 2016).  

Other studies characterized them by the remaining historical and archaeological features of old-aged 

settlements, and their original characteristics remain with a robust relationship with the landscape. However, 

they are transforming due to modernization (Moughtin, 1964; Anagnostopoulos, 1977; Teixeira, 1990; 

AlSayyad, 1995; Mat Radzuan et al., 2015;  Miao & Chiou, 2012; Pozoukidou & Papageorgiou, 2013; Byrd et 

al., 2018; Tsilimigkas & Derdemezi, 2020). Another definition provided by Ghonimi & Zamly (2017) is the 

modern neighborhoods of the 1970s in urban areas in Cairo.  

0.1.3 Built Environment of Traditional Settlements: at Glance 

Focusing on buildings and built environment practices, Ragette (2003) showed numerous historical and 

modern buildings examples of the Arabic world. He discussed the influence of ideology, history, habits, 

traditions, policies, religion, and socio-economic factors on reforming traditional architecture and traditional 

built environment, in terms of climate (micro and macro), construction typologies (structure systems, 

architecture elements, and local materials), design strategies,  positioning (on the hill and flat), and location 

(site accessibility and isolated inner areas).  

In Italy, Pagano & Daniel (1936) showed the impact of the natural environment, economy, available 

technology on reforming old rural Italian dwellings typologies that represent aesthetic value. Queysanne 

provided an example of how peasants in the Black Forest positioned their dwellings on the mountain slope 

with sloped roofs, sheltered the wind, and avoided snow load. 

 In Egypt, Mahgoub (2016), based on many studies, summarized the relationship between the Nile 

river and traditional settlement positioned on a proper hill, “Koum Village,”  to protect it from the Nile flooding. 

In the center, a religious building surrounded by dwellings and a ring street, “Dayer Al Nahya,” functioned as 

a public space. He described the role of the Nile control policy (establishing dams) at the beginning of the 1900s 

in reforming the morphology of traditional settlements in Egypt, which led to a horizontal extension of the 

old fabric below the flood level on a vast horizontal agrarian land.  Figure (00-02) shows traditional 

settlements' old and new fabric in Egypt before and after the beginning of the 1900s. 

 

  
       (1)                                  (2) 

Figure (00-02) The plan and cross-section of the traditional Egyptian settlement (Mahgoub, 2016). Panel 1: 

shows the village's core, “Al Koum” surrounded by a ring road connected with the main street. Panel 2: 

shows the development of the Village in the 1900s. 
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That was followed by significant changes due to wars and peace agreements with Israel, socio-

economic transformations, immigration to the Arabic Gulf countries, and development processes such as 

paving the streets in 1985, which led to a significant extension of the existing pattern of traditional and rural 

settlements on the akin agricultural land. Figure (00-03) illustrates the current traditional settlement pattern 

transformation.  

   
Figure (00-03) Urban Tissue Transformation of a Traditional Settlement in Egypt through time, from left to 

right (Mahgoub, 2016). 

 

To conclude, many studies discussed the traditional settlement term from different perspectives. This 

study defines traditional settlements as the following: societies and villages emerged vernacularly 

(architecture without architects (May & Reid, 2010), or by architects, respecting the rural identity. They have 

had a distinguish architectural typology and urban tissue, achieving dwellers' satisfaction through transferred 

knowledge between generations. These patterns developed notably around the mid-1900s due to significant 

milestones. These settlements have been characterized as predominately rural in terms of high population 

density, relying on economic activities, such as fishing and farming, using the integration of primitive -small-

scale- and modern techniques. As a result, the prevailing building typologies are contemporary, as has been 

emphasized recently by  Abouaiana & Mendonça (Abouaiana & Mendonça, 2022). Meanwhile, the study 

settlements are neither historical and archeological nor touristic. Figure (00-04) summarizes the concept of 

traditional settlements. Figure (00-05) shows an example of fishing cultures' impact on the built environment 

in a traditional settlement in the north of Egypt. 

 

 

 

 

Figure (00-04) Traditional settlements 

concept. 

Figure (00-05) A warehouse shows fishing culture's Impact on the 

built environment in a traditional coastal settlement in Egypt 

(image taken by the author). 
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0.2  Why Egypt and Italy? 

In order to generalize research findings, this study focuses on Egypt and Italy as an inductive method to 

represent the entire region. They were selected for many reasons, where several studies found common 

ground between Egypt and Italy in terms of the impact of Arab and Roman culture and  Mediterranean climate 

(Pallini, 2006; Lejeune & Sabatino, 2009; Swetnam-Burland, 2015), and district energy efficiency practices 

(Calise et al., 2021). Also, both countries play a vital role in the region, where Egypt can represent the southern 

part of the Mediterranean Sea in terms of location, culture, religion, and as a developing country. Likewise, 

Italy represents European countries, and as a developed country, as well as it is acting as a stabilizer in the 

region and as a leader in promoting initiatives (Schiliro, 2015). Moreover, it makes sense that the author is 

Egyptian and preparing this study in Italy. Figure (00-06) depicts the Mediterranean countries. 

 

Figure (00-06) List of Mediterranean countries highlighted the selected countries. 

This study finds novel points of differences and contacts between the built environment in traditional 

rural settlements in Egypt and Italy that have been implemented in two stages. Phase one: explores the main 

characteristics of both countries in line with the research domain, such as administrative system hierarchy, 

settlements patterns, population densities, buildings, energy profile, and land use, and ended by setting 

unifying the criteria to select similar regions (Introductory Chapter, Section 0.6), to benchmark the results and 

enable the comparison (Chapter One, Section 3.4). Phase two: identifies the intimate contexts (settlements 

level) based on other unified detailed criteria (Chapter One, Table 01-24). Figure (00-07) summarizes the 

process of selecting case studies in Egypt and Italy. 

 

Figure (00-07) The hierarchy of selecting case studies belonging to the study.  

0.2.1 TS Transformation in Egypt and Italy  

Generally, rural settlements in the Mediterranean face numerous challenges, either rural population decline 

on Euro-Mediterranean flanks or accessibility to the productive land resources for the southern Mediterranean 

regions. (Nori, 2018), and (Nori & Farinella, 2020).  

As described, traditional settlements patterns are being transformed in Egypt due to dwellers’ socio-

economic transformations. As a result, a newly built environment and buildings patterns took place which 

does not respect the environment (Ibrahim, n.d.-a; Ibrahim, n.d.-b; Allam & Amer, 2001; Mahgoub, 2001; 
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Mahgoub, 2016;  Abouaiana, 2016; Abouaiana, 2021). Elsaid (2007) emphasized this meaning during her 

investigation of rural settlement patterns in Northern Egypt (Delta Region). In the same context, the 

population in rural villages is decreasing steadily, and the agricultural land (GOPP, 2008; GOPP, 2013; GOPP, 

2014a; GOPP, 2014b; CAPMAS, 2018).   

In the Italian context, the Italian National Institute of Statistics (ISTAT) indicated that the number of 

Italian farms is decreasing annually. For instance, they have decreased by 33% between 2010 and 2016 (ISTAT, 

2022). Consequently, farmers' dwelling units and traditional rural buildings (Caltabiano, 2006; Picuno, 2016; 

Ledda et al., 2019; Daglio et al., 2020) and the current construction system is foreign to the local environment 

(Sangiorgi, 2008). The phenomenon occurred for many reasons: the transition from traditional agriculture to 

industrial society (Torreggiani & Tassinari, 2012; ZAMPERINI & CINIERI, 2014; Benni et al., 2019), the natural 

disasters such as earthquakes in southern Italy (Grano, 2014; East, 2017), human activities(Statuto et al., 2016), 

and to the new building regulations (Cillis et al., 2020) 

It is a general in all Italian regions, such as Campania (Sorrentino, 2013) (De Joanna et al., 2020) Emilia-

Romagna  (Tassinari et al., 2008), Veneto (Tempesta, 2010), Basilicata (Forleo et al., 2017) (Cillis et al., 2020), 

Abruzzo (MacDonald et al., 2000), and Sardinia  (Perpina Castillo et al., 2018). Di Pilla et al. (2016) mentioned 

that most Italian dwellings have poor energy performance. He advocated revitalizing these settlements or 

renovating them (Tagliabue et al., 2012), considering restoring the decayed architectural-historical values. 

Figure (00-08) shows the map of the abandoned traditional settlements in Italy. 

 

Figure (00-08) The map of the abandoned villages throughout Italy by type of village  (Di Figlia, 

2016).  

These modern buildings typologies play an essential role in energy consumption, where this sector is 

responsible for 40% and 30% of global energy used and the annual greenhouse gas emissions, respectively 

(Sbci, 2009), and buildings are one of the major parts of the built environment, influencing most of the people’s 

day-to-day life factors (Battisti et al., 2019). Moreover, energy transfuses all sectors of society (Hinrichs & 

Kleinbach, 2012). From these points: the increased energy consumption is intimately connected not only with 

https://en.wikipedia.org/wiki/Emilia-Romagna
https://en.wikipedia.org/wiki/Emilia-Romagna
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the building itself in terms of construction and operation energy consumption but also with people’s activities 

and needs, such as but not limited to, mobility to/from work/schools, agriculture irrigation, domestic water 

transport, and desalination. Figure(00-09) identifies the energy consumption items that have been investigated 

in (Chapters One and Two). 

 

Figure (00-09) Research limitations of the considered energy consumption items.   

0.2.2  Energy and Climate Change: at Glance 

Energy consumption goes hand in hand with carbon dioxide (CO2) emissions in a positive correlation (Arouri 

et al., 2012; Sozer, 2010). Both have a nearly similar part of emissions (Mardiana & Riffat, 2015;  Abouaiana, 

2021) and contribute significantly to global warming. Figure (00-10) depicts the relation between the current 

Mediterranean built environment patterns and global warming. 

 

Figure (00-10) A close cycle relation between current built environment patterns and global warming in the 

Mediterranean Region. 

The Mediterranean region's temperature increased by 20% more than the global average, by 1.5 

degrees (Cramer et al., 2018) as well as that climate change has a significant devastating influence on the 

region’s rural commons, such as migration waves, crop productivity reduction, water sensitivity, and 

increasing the rates of malnutrition and unemployment (Conway & Hulme, 1996; Conway & Hulme, 1996; 

Smith et al., 2014; Aboulnaga et al., 2019). 

In Egypt, the Delta region coastal zone is one of the most vulnerable areas in the world due to sea-

level rise (SLR) (Masria et al., 2014; Abdrabo & Hassaan, 2015). El-Nahry & Doluschitz (2010) anticipated that 

by 2100 the water would reach 30 km inside the Nile Delta. Ouda (2010) has anticipated drowned parts from 

the Delta in case of a one-meter SLR increase, Figure (00-11). In the same realm, the storm of  Gamasa (Delta 



 

Page |8  

Introductory Chapter: Research Overview and Introduction 

 Ahmed Abouaiana 

Region) could be taken as an example of climate change impacts in 2013, Figure (00-12-1). It destroyed 400 

lighting poles, 14 high-pressure towers, two factories, and dozens of acres. One of the locals described what 

happened as follows “I have never seen such a hurricane. For the first time, we see sheep and goats flying in the air 

from the wind, which uprooted tents and demolished the walls of buildings”(Ramadan, 2013).    

 

Figure (00-11) The expected situation for the northern area – in blue- if SLR increased 1 meter (Ouda, 2010) 

 

Typically, in Italy, Stern & Stern (2007) mentioned lengthily the negative impacts of climate change, 

escorted by that Italy, Portugal, and Spain are the grievously affected countries due to rising water stress, 

heatwaves, and forest fires. In the same vein, it increases the vulnerability of rural settlements (Lacirignola, 

2017), threatens food security -crop productivity of less than 36%, tourism, and local economics  (Al et al., 

2008; Kruse et al., 2013; Alawadi et al., 2020),. Venice flood in November 2019 could be taken as an example. 

It reflected some subversive impacts, such as power outages, fire outbreaks, deaths (Fulloni, 2019) (the worst 

in the past five decades), noting that the SLR has increased 35 cm in the past century (Baldin, Giorgio Crosato, 

2017). Moreover, in August 2021,  the highest temperature in Europe (48.8° C) was recorded in South Italy 

since the last one in the 1970s. Figure (00-12) illustrates two examples of the climate change impact on Italy 

and Egypt.    

 

“…Italy will be the first country in the world where the study of climate change and sustainable development 

will be mandatory,” Italian Education Minister Lorenzo Fioramonti said.1 

 

 

Figure (00-12) Examples of the impact of climate change in Egypt and Italy. Panel 1: shows one of 

the impacts of the Gamasa storm on outdoor space in Egypt (Elsayed & Eldeeb, 2013). Panel 2: shows one of 

the influences of the Venice flood on an indoor space in Italy (ilgazzettino, 2020). 

 
1https://www.repubblica.it/ambiente/2019/11/05/news/fioramonti_da_settembre_il_clima_sara_materia_di_studio_a_scu

ola-240307556/ [In Italian] (Accessed 15 August 2020). What reflects the considerable attention of Italian government 

towards climate change. 

https://www.repubblica.it/ambiente/2019/11/05/news/fioramonti_da_settembre_il_clima_sara_materia_di_studio_a_scuola-240307556/
https://www.repubblica.it/ambiente/2019/11/05/news/fioramonti_da_settembre_il_clima_sara_materia_di_studio_a_scuola-240307556/
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In this domain, the United Nations paid noticeable attention to this issue represented in the 17-goal of 

Sustainable Development in 2015 (United Nations, 2021). Namely, goal 3, “Affordable and Clean Energy,” 

goal 12, “Responsible Consumption and Production,” goal 13, “Climate Action,” and goal 11, “Sustainable 

Cities and Communities,” as an extension of the previous international community extensive moves started 

from mid the 1900s. Figure (00-13) depicts some of the global effort milestones towards sustainable 

development in the past semi-century. 

 

 

Figure (00-13) Some of the universal endeavors towards sustainable development and climate change in five 

decades. 

Moving a few steps forward, local efforts in Egypt and Italy pay considerable attention to the energy 

issue. It is one of the major strategic objectives of the Italian National Energy and Climate Plan (NECAP)2 

(MISE, 2019) and the Egyptian National Energy Efficiency Action Plan (NEEAP) (NEEAP Egypt, 2012). In line 

with the sustainable development goals and EU directives (European Commission, 2018a; European 

Commission, 2020). Simultaneously energy issues touch the Egyptian’s daily life because of subsidies removal 

in parallel to the dramatic well-known economic policies in the aftermath of The Egyptian Pound Devaluation 

at the end of 20163. Likewise, in Italy, in the aftermath of the notable increase in September 2021 in energy 

bills (30% for electricity and 14% for gas) (ARERA, 2021) (discussed in Chapter Two, sections 2.1.1 and 2.1..2). 

Figures (00-14) highlight this problem in Egypt.  

 

 
Figure (00-14) Panel 1: Household consumption segment gradual increase through past. Panel 2: the 

EGP value against USD prices (the author) based on official reports and Egypt's Government 

Budget. 

 

 

 
2 Exmplainatory document that shows how to achiveve the 2030 by the Italian Government to the European Commission 

(Bianco & Marmori, 2022).  
3 https://infomineo.com/egyptian-devaluation-one-year-later/ (Accessed 05 September 2020). 

https://infomineo.com/egyptian-devaluation-one-year-later/
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0.2.3 Built Environment Retrofitting 

Retrofitting refers to such addition to older systems that did not have from the beginning or fitting during 

manufacturing. It has also been used with other terms such as refurbishment, renovation, and refit. For 

instance, Allam & Amer referred to governmental and architects’ initiatives to develop and retrofit traditional 

rural settlements in Egypt to increase environmental performance and achieve dwellers' needs. Also, many 

studies provided retrofitting solutions for rural dwellings envelopes in the Delta region (Abouaiana, 2016;  

Abouaiana, 2021;  Abouaiana & Mendonça, 2022), building orientation to achieve dwellers’ thermal comfort 

(Al-hagla & El-sayad, 2019) investigated the relationship between rural dwelling’s form and energy 

consumption, besides harvesting solar energy (Ahmad, 2002; Dabaieh et al., 2016). In Italy, Battisti & Cimini 

advocated considering restoring decayed architectural-historical values of traditional rural Italian villages. 

 In terms of retrofitting methodology, Architect Hassan Fathy provided a role model to Al-

Gourna in the 1960s when he advocated harvesting renewable energy and local materials to improve 

environmental performance considering social, economic, and cultural aspects, but this experience failed to 

achieve its aims, simply because people left the village as he said himself, however, he promoted his 

participatory approach “.One man cannot build one house, but ten men can build ten houses” (Fathy, 1989), what 

showed the importance of engaging locals into the development process. 

 In view of this, Battisti (2017) and Almeida et al. (2014) emphasized the involvement concept 

of state bodies, consultants, construction firms and architects, and different stakeholders (Mehibel et al., 2014; 

Gao, 2016). Eisermann et al. (2019) pointed out that the local authorities are responsible for employing 

affordable retrofitting strategies for buildings. Furthermore, the European Regulation (EU) 2018/1999 

advocated involving all stakeholders in any development  (European Commission, 2018b). On the other hand, 

Aboulnaga et al. referred to that the majority of retrofitting and development process in Egypt happened from 

a top-down approach. 

 As a result, in order to fulfill affordable and efficient retrofitting strategies, it is inevitable  that 

the collaboration between the different stakeholders, namely, the local community who will receive the benefit 

of retrofitting, technical experts like (architects, urban planners, economists, environmentalists, sociologists), 

and policymakers who have the power to implement. Figure (00-15) shows the stakeholders' relations in terms 

of influence and interest.  

 
Figure (00-15) Stakeholders matrix of interest and influence (the author). 
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0.3  Transdisciplinarity and Team Management 

Transdisciplinarity appeared as a result of the linear development of scientific activity into more new 

overlapped disciplines (Ramadier, 2004). In which the researchers with the actors are collaborating generating 

knowledge (Wickson et al., 2006). This is an essential way to resolve complex real-world problems, including 

the challenge of energy retrofitting practices (Okorafor et al., 2021), which suffer from the lack of relevant 

research (Schmidt & Weigt, 2015) and engaging the right stakeholders. The study has investigated stakeholder 

management to identify and classify the selected team integrated four steps, the rational background from the 

project management perspective and synthesizing the literature review results of the energy retrofitting 

practices, with a particular reference to similar contexts (discussed in Chapter Three, Section 3.3), integrated 

with the on-site surveys in specific case studies (Chapter One). 

Therefore, the study has promoted integrated approaches, the Bottom-Up (research interventions) and 

Top-Down (in line with the national initiatives and engaging the decision-makers). Transdisciplinary core 

teams representing versatile stakeholders have been proposed. The teams have been identified and classified 

based on the stakeholder management analysis, resulting from the rational background, namely, from the 

project management perspective and nd synthesizing the literature review results of the energy retrofitting 

practices, with a particular reference to similar contexts (Chapter Three, Section 3.3). They consist of academic 

bodies with high interest.  Local authorities (who have the influence), experts (who have the interest), such as 

architects, urban planners, and culture experts.  The local community and private sector (who will be a benefit 

from the intervention), and finally, sponsors (who can facilitate the interventions), such as the NGOs. Figure 

(00-16) illustrates the proposed transdisciplinary collaboration.  

 

 
 

Figure (00-16) The proposed transdisciplinary concept in the retrofitting process (disciplines 

and stakeholders) (the author). 

 

 Collaborative team works are investigated from several perspectives such as health care, 

project management, economics, and education. Conflict is inevitable in each aspect of life, including 

collaborative work and projects (A., 1994; PMI, 2017a). Many studies discussed some conflicts that affect the 

team, such as cultural diversity (Jackson, 1991;  Millhous, 1999), members satisfaction (De Dreu & Weingart, 

2003), poor communications and work allocation (Chan & Chen, 2010), trust (Bagshaw et al., 2007),  vagueness 

and authority (Tosi, 1994) and lack of team coordination (Nunkoo & Sungkur, 2021). 
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As proposed in the transdisciplinary collaboration in traditional settlement retrofitting, it is evident 

that the complex and interlocking relations among the stakeholders are a real challenge. Solving conflict is one 

of the most critical aspects that consumes time (Madalina, 2016). Therefore, this study argues that Agile 

Methodology will provide a successful framework for solving the anticipated problem and organizing their 

relation.  

0.3.1 Why Agile Methodology as  Participatory Approach? 

“Agile” term refers to “moving quickly” (Balaji & Murugaiyan, 2012). Agile Manifesto is a document, formally 

called the "Manifesto for Agile Software Development," originated in 2001 by 17 software developers, the so-

called “Agile Alliance,” who sought an amendment to the software development processes that they saw as 

cumbersome unresponsive, and too focused on documentation requirements. The manifesto consists of four 

pillars (people, communications, deliverables, flexibility). In addition, it includes several practices which are 

rooted in the organizes and managing the relations between teamwork efficiently, producing products with 

the highest priority in the highest value, client satisfaction, and continuous acclimatization due to inputs 

fluctuations and variations (Chapter Three, Section 3.5) (Agile Manifesto, 2021; APM, 2021; Beck, Beedle, et 

al., 2001; Highsmith & Cockburn, 2001). Figure (00-17) illustrates the agile methodology basics and disciplines. 

 It is a justified, engineering-based approach and a mindset in every aspect of life, “the capability 

to creation and reaction to change.” Agile methodologies area group of project management approach. That is 

indicated by a massive collaboration where the stakeholders work together thoroughly toward a common 

objective while taking full responsibility for the outcome. (Dybå & Dingsøyr, 2008; Inayat et al., 2015; 

Theocharis et al., 2015). Efficient participation will lead to efficient and resilient projects. Agile tools are proved 

a success in some domains, such as software engineering (Digital.ai, 2020), construction industry (Streule et 

al., 2016), education (Hicks & Foster, 2010). This study will utilize the agile method to foster a new domain in 

line with the study context.  

 

Figure (00-17) summarizes the agile methodology basics and disciplines (the author). 

0.4 State-of-the-art  
Traditional settlements in the Mediterranean region face many challenges in terms of high energy 

consumption due to the relation between the built environment and daily life aspects with buildings 

operations energy consumption, considering stakeholders and actors and their connections to achieve 

efficient and optimal retrofitting. Therefore, there is an essential need for transdisciplinary 

collaboration between stakeholders who are involved in the retrofitting process. Meanwhile, this type 

of collaboration is characterized by high conflicts. 
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Thus, this study aims to provide a novel transdisciplinary framework to organize the collaboration 

work among stakeholders, which will lead to implementing efficient strategies to retrofit the built 

environment. The integration of the energy retrofitting and project management practice with the 

agile methodology practices (software development) proved the success of the projects. 

 

0.5  Research Question  
A set of primary and secondary research questions were set to address this gap: 

• What is the possibility of using agile methodology as a transdisciplinary retrofitting approach for 

the built environment of traditional settlements in the Mediterranean Region?  

0.5.1 Research sub-questions   
• To what extent this framework will enhance the traditional identity and valorize the place.  

• To what extent this framework will contribute to solving real-world problems. 

• What are the differences between each context outcome? 

0.5.2 Research aim   
The main aim was outlined to answer the research question as follows:   

• Provide a framework to organize the relation between collaborators, increase their effectiveness as 

teamwork, avoid the expected conflicts, and retrofit the built environment in traditional settlements 

in the Mediterranean region. 

0.5.3 Research Objectives   
• Reduce energy consumption mitigate CO2; 

• Investigating the existing energy retrofitting practices in the past decade;  

• Provide criteria to select and form stakeholders for each project;   

• Enhance harvesting renewable energy using emerging technologies;  

• Preserve and enhance traditional settlements' identity and values. 

0.5.4 Hypothesis   
The agile methodology will be a framework that enhances the success of retrofitting the built 

environment in each context.  

0.5.5 Research limitations:  
• The case studies in Egypt and Italy are two (similar) agriculture-based rural settlements (Section 0.6); 

• The energy consumption of buildings and socio-economic factors in traditional settlements in the 

Mediterranean Region is represented in Egypt and Italy; 

• The conceptual framework is limited to the micro contexts (Lasaifar Albalad and Pontinia Settlements); 

• The practice is limited to the planning, decision-making, and early implementation of the framework. 

0.5.6 Research Scientific Relevance and Topicality:  
The study conceptuality was conducted by an intensive literature review within the relevant notional 

concepts about the trends related to cross-disciplinarity energy retrofitting practices, focusing on the 

rural built environment. That is associated with the agile methodology practices of project 

management and software development domains, resulting in a framework that helped organize 

collaboration, enhance communication, and support planning and decision-making to retrofit the rural 

built environment in traditional settlements in the Mediterranean region. As a result, the study has 

achieved three main contributions that positively impact the scientific community local society and 

support the national policies as follows:  

The scientific community:  

• To pave the way to further studies based on the study findings by investigating (for the first time) two 

specific case studies as an inductive method that can be applied in other Mediterranean traditional 

settlements; 

• To provide new techniques to implement the on-site studies in similar contexts; 

• To provide criteria for engaging stakeholders, forming the team works, managing their collaboration, 

and providing detailed procedures. 
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The local community:  

• By effectively engaging them to retrofit their built environment, which enhanced belonging to the 

place, leading to place valorization and putting them with the decision-makers on the same page; 

• They contributed to validating the framework and had the opportunity to decide through focus 

groups; 

• The pilot project (the first zero-energy building in the Egyptian case study) (Chapter Four) contributed 

to saving the monthly electricity bills, raising the awareness of the local community, and enhancing 

building capacity. 

 

The national policies:  

• This study contributed to the Italian context, as it is in line with the national and European strategic 

plans for reducing energy consumption, climate mitigation, carbon neutrality, and environmental 

improvement strategies of the rural areas; 

•  Likewise, it supports the national energy action plan and the recent presidential initiative Decent Life 

in Egypt. 

 

0.5.7 Motivation of Research  
• A 20-year experience includes managerial experience, cooperation with different disciplines in 

various contexts, and enthusiasm for the researcher. 

• On the other side, the researcher has a rural background, and he witnessed the transformation of a 

traditional settlement located in the Delta Region in Egypt in the last two decades, which helped him 

understand users' needs. At the same time, the author is passionate about Italian culture and working 

in similar Italian contexts.  

• Retrofitting and dealing with the stakeholders are the interest areas. 

 

0.6 Case Studies Selection Criteria  

The selection criteria of the case studies are: 

• Predominates by the agricultural activities;  

• Their dwellers have a similar cultural background in farming; 

• Both are predominate by rural; 

• Both are adjacent to the Mediterranean coast and characterized by the Mediterranean climate; 

• They are reformed in terms of the built environment pattern (modern) around the 1950s; 

• Building age and building morphology are similar; 

• They have a similar population and area; 

• Geographical morphology; 

• Elevation above sea level; 

• High energy consumption and threat to climate change; 

• They are neither historical nor cultural heritage areas. 

Figure (00-18) illustrates the selection criteria of similar region patterns in Egypt and Italy. 

In this section, the main characteristics of Egypt and Italy have been presented to enable a better 

understanding of the study’s context.  
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Figure (00-18) The limitations of selecting the case-study-region in Egypt and Italy (the author). 

0.6.1 Administrative Systems and Settlements Patterns in Egypt: Overview 

Regions in Egypt are classified for many purposes regarding the existing physical planning regions, consisting 

of seven regional units: Greater Cairo, Alexandria, Delta, Suez Canal, North Upper Egypt (NUE), Asyut, or  

Middle-Upper Egypt (MUE), and South Upper Egypt (SUE). Each region consists of three levels, governorates, 

districts, and villages (with satellite villages). Figure (00‐19) shows the hierarchy of the administrative system 

in Egypt.  

 

Figure (00-19) Administrative System Hierarchy in Egypt.  

 

 While Egypt 2052 Urban Development Plan proposes dividing Egypt into new developmental 

regions to be ten regions -instead of seven, relying on criteria such as direct accessibility for the region to a 

seafront as possible and economic resources diversity (GOPP, 2012; GOPP, 2014a). Geographically, Egypt is 

divided into six territories (Great Cairo, Upper Egypt, Middle Egypt, East Delta, West Delta, and Middle Delta)  
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(Elmenofi et al., 2014). In terms of climate, it is classified into eight zones based on physical topography, 

altitude and solar radiation, rainfall, operating temperature,  humidity, and wind speed (HBRC, 2008). Figure 

(00-20) illustrates the regions’ division by purpose. 

 

Figure (00-20) The classifications of the Egyptian Region. Panel 1: shows the Existing Division of 

Egyptian Regions (UN-Habitat, 2016). Panel 2: shows Egypt 2052 proposed division of the regions (UN-

Habitat, 2016). Panel  3:  Egypt Climatic Zones Map of Egypt (Saleem et al., 2016). 

 Another classification is based on the territory, which is divided into four parts, Nile Valley 

and Delta, and Delta. It extends along the Nile River from south to north; it is divided into Upper Egypt and 

Lower Egypt, with a plan surface. The Western Desert covers two-thirds of Egypt. It consists of vast plains, 

sand dunes, plateaus, and depressions. The Eastern Desert covers about a quarter of Egypt, mountains 

dominate its landscape, and the Sinai Peninsula, which covers 6% of the total area, is characterized by three 

features high altitude mountains in the south, plateaus in the center that are sloped towards the Mediterranean 

sea, and the plain surface in the northern part (SISGOV, 2009; Embabi, 2018; Embabi, 2020). Figure (00-21) 

shows the distribution of geographic regions and their morphological characteristics.  

 

Figure (00-21) Morphological characteristics of the geographical regions and their area distribution (the 

author).  

 In terms of urban patterns, the sizes of cities vary, containing only three cities with more than 

one million inhabitants, namely Cairo, Alexandria, and Giza. The cities of population size (25-50) and (50-100)  

thousand represent one-half of this pattern, followed by the (10-25) category by 18%. Figures (00-22) and (00-

23) show the population size of cities in Egypt.  
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Figure (00-22) Cities population size distribution (%) (the author) based on the General Authority for 

Urban Planning (GOPP) reports. 

 

Figure (00-23) Cities population size by number in Egypt (the author) based on GOPP reports. 

 In terms of villages’ population size, most villages (68%) are populated by less than 10 

thousand inhabitants, followed by (10-15) and (15-25) thousands by 15% and 8%, respectively. Therefore, the 

largest population size is inversely proportional to the number of villages. Delta and MUE have the highest 

amount of villages (1404 and 1013), respectively, while SUE, Canal, and Alexandria have (677, 625, and 550). 

Figures (00-24) and (00-25) show the population size of villages in Egypt.  
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Figure (00-24) Villages Population Size Distribution (%) (the author) based on previous GOPP reports. 

 

Figure (00-25) Villages Population Size by Number in Egypt (the author) based on GOPP reports. 

0.6.2 Climate, Population, and Land Use in Egypt 

Regarding Köppen's climate classification Egypt has a hot desert climate (BWh) that is hot, sunny, and dry 

year-round. The climate is generally arid except for on the northern Mediterranean coast, which gets winter 

rainfall. Vice versa, the extreme heat during the summer, although daytime temperatures are more moderated 

along the northern coast. Figure (00-26) shows the Köppen climatic classification of Egypt. 
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Figure (00-26) Köppen climate classification of Egypt (Wikipedia, 2021). 

 The current population of Egypt in January 2022 is 102.9 million inhabitants (CAPMAS, 2022), 

living on 5% of the total area of Egypt, belonging to the Nile Delta and Wadi. The lowermost areas are the 

Greater Cairo and the Delta regions (17366 and 123566) km2 sequentially. Also, they have the uppermost 

population of 24.5 and 20  million inhabitants, with the highest population density of 1400/km2. On the 

contrary, the MUE region has the lowest population of 4.5 million inhabitants, the highest area of 466024 

km2, and the lowest density of 10.4 /km2. Regarding the rural population: the highest percentage is in Delta 

and NUE regions with (72 and 79) %, followed by the MUE and SUE regions with about 60%. Figure (00-

27) shows the total area and population of the Egyptian regions, while Figure (00-28) depicts the 

population by (rural-urban) and population density. 

 

Figure (00-27) Population and Area of the Egyptian regions (CAPMAS, 2018) 
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Figure (00-28) Population percentage (by rural-urban) in (%) and density in Egypt (the author) based on 

GOPP reports. 

In terms of labors distribution by economic activities, Figure (00-29), the majority in all regions, except 

Greater Cairo, are working in the fishing and farming sector, with a significant concentration in Delta and 

NUE regions. Then, the transformative industries, retail trade, and construction sectors, respectively.   

 

Figure (00-29) Workers distribution by Sector (the author) based on GOPP reports. 
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Moreover, finally, in terms of land use, Figure (00-30), the inhabited areas represent 60% of the total area of 

the mentioned regions, followed by the agricultural land inside reins, the so-called “Al-Zimam.”4  

 

Figure (00-30) Land use distribution by sector in (%) (the author) based on GOPP reports. 

0.6.3 Buildings Typology and Energy in Egypt  

The total buildings number in Egypt is (16185063). They are divided into four main types, regular buildings for 

housing purposes (such as rural houses and villas), representing 82% of the total. Then regular buildings for work 

purposes (like shops, malls, and public buildings) by 5%. Then makeshift buildings, such as cemetery yards and 

fenced or unfenced used land, by 2%. Finally, the nondescript buildings by1 %. Delta region has 23% of entire 

buildings, followed by NUE, SUE, and Greater Cairo. The lowest amount is in the MUE region.  Figure (00-

31) shows the distribution of buildings by type in Egypt. 

 

Figure (00-31) Distribution of buildings by types (the author) based on (CAPMAS, 2017b). 

 
4 Regarding CAPMAS Its area and detailed mapping were calculated by the General Survey Authority, and the books 

were prepared for calculating its budget in the tax records. 
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 Generally, Egypt's average annual electricity consumption per inhabitant is 2020 kWh. Figure (00-32) 

shows the electrical energy distribution by the purpose of use. First, the residential lighting purpose recorded 

the heights by 47%. Second the industrial by 26%. Then the agriculture, governmental and commercial 

purposes by 5% for each. In terms of the annual residential lighting electricity consumption, the Greater Cairo 

region’s inhabitants consume more than two million kWh of lighting. Second, Delta by 1.2 million kWh, 

followed by Suez, Canal, and Alexandria regions. Figure (00-33) depicts the annual residential lighting 

consumption by region. 

 

 

Figure (00-32) Energy distribution by use in Egypt (CAPMAS, 2017a). 

 

 

Figure (00-33) Annual consumption of residential electricity lighting (CAPMAS, 2017a). 
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0.6.4 Administrative Systems in Italy: Overview 

Italy is subdivided into 20 regions -of which five enjoy a special autonomous status, 110 Provinces, and 8,101 

Municipalities. The Nomenclature of Territorial Units for Statistics (NUTS) is a hierarchical method for 

dividing the economic territory of the EU and the UK to the socio-economic analysis of regions, framing the 

EU regional policies, and for statistical purposes (EUROSTAT, 2021a) that subdivide the territory into regions 

at three different levels (NUTS 1, 2, and 3) moving from larger to smaller territorial units (EUROSTAT, 2020c). 

Figure (00-34) shows the administrative hierarchy of the Italian regions. 

 
Figure (00-34) Administrative System Hierarchy in Italy (EUROSTAT, 2020a) 

0.6.5 Climate, Population, and Land Use 

The current population is about 59257566 (ISTAT, 2022), representing 13.3 % of the population of the EU-27 

(EUROSTAT, 2020d). 29% of inhabitants live in rural areas. The total area is 301340 km2 with an average 

density of 196.4/km2. Figure (00-35) shows regions’ population and area, and Figure (00-36) illustrates 

population density. 

 

Figure (00-35) Population and Area of the Italian regions (the author) based on  (ISTAT, 2021). 
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Figure (00-36) Population and population density in 2018 in Italian regions (the author) based on  (ISTAT, 

2021). 

From the figures above, the regions of Campania and Lombardy have the highest population density at 

about 423/km2, followed by Lazio, Liguria, Veneto, and Sicily regions by (342, 288, and 267) inhabitants/km2, 

respectively, while the lowest is in Valle d'Aosta region by about 39/km2. 

 

Regarding Köppen's climate classification  Italy has various climate systems, with a notable difference in 

temperature between the Tundra Climate (ET) in the northern parts and the Warm Mediterranean climate in 

the south (Csa). Figure (00-37) shows the Köppen Classification of climate in Italy.  

 

Figure (00-37) Köppen climate classification of Italy (Wikipedia, 2020).  

In terms of land use, Figure (00-38), it is obvious that the agricultural lands represent the highest 

percentage in the majority of regions, led by Puglia with 80% and Molise and Sicily with 70%. Second, the 

forests predominate in Liguria by 45% and the lowest in Sicily by 1.9%  
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Figure (00-38) Land use distribution in the Italian regions (EUROSTAT, 2021b). 

In terms of workers distribution, Figure (00-39), the minority are working in the agriculture sector 

despite their high agricultural land use. Puglia and Sicily come in the first place with 106 thousand workers, 

followed by Lombardy, Piemonte, and  Campagna with an average of 70 thousand employees. While the 

services sector hires most employees in all regions, except Lazio and Campagna Industrial sector comes in the 

first place.   

 

Figure (00-39) Employees distribution by production sector in the Italian Regions (by thousand) (ISTAT, 

2011). 

 

Eventually, In terms of regions’ morphology, the territories consist of three typologies, mountains, 

hills, and plain areas. Each region has its morphology. For instance, the plain surface prevailed in Puglia, 

Veneto, Emilia-Romagna, and Lombardy. In contrast, hills (the prevailed surface in Italy) represent the major 

parts of Sicily, Sardinia, Umbria, and Marche, and the mountain surfaces cover the entire regions of Trentino-

Alto Adige and Valle d’Aosta. Followed by Liguria and Abruzzo by 65%. Pizzoli & Gong (2007) stated that 
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more than one geographical context, such as cities, agricultural lands, mountains, valleys, and costs, can be 

found in any municipality. Figure (00-40) illustrates the Italian Regions morphology. 

 

 
Figure (00-40) Italian Regions Morphology (Cavallaro, 2014) based on ISTAT 

0.6.6 Settlements Patterns in Italy 

UN Statistical Commission pointed out that the definition of settlement such as urban and rural in such a 

country varies notably between countries, limiting global comparability. For this reason, they avowed in 

March 2020 Degree of Urbanization (DEGURBA)  as a tool for international comparison. That categorizes5 the 

whole region based on population density, population size, and contiguity into 1 km2 grid cells with similar 

size and shape. First, it classifies the grid cells into three parts (urban center, urban cluster, and rural). Rural 

areas are all areas outside urban clusters. “Urban clusters” are clusters of contiguous grid cells of 1 km² with 

a density of at least 300 inhabitants per km² and a minimum population of 5000. Secondly, it concerns 

overlaying these results in local units. Figures (00-41) summarize the Degree of Urbanization concept.   

 

  

(1) (2) 

Figure (00-41) Panel 1: DEGURBA level 2 grid Classification. Panel 2: shows short and technical terms for 

DEGURBA (UN Statistical Commission, 2020). 

 

 
5 The method was proposed by a consortium of international organizations (EU, OECD, World Bank, FAO, UN-Habitat, 

ILO) led by the EU. (https://ghsl.jrc.ec.europa.eu/degurba.php) (Accessed 1 October  2020). 
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The Organisation for Economic Co-operation and Development (OECD) has classified the regions by 

rural-urban and by population share in rural areas into three groups: predominantly rural areas, intermediate 

rural/urban areas, and predominantly urban areas, which can be coded by (3, 2, and 1) respectively (OECD, 

2009). Table (00-01) shows these definitions, while figures (00-42) show the Italian provinces by rural-urban 

(NUTS 3) numbers, and Figure (00-43) shows the map.  

Table (00-01) OECD Classification of rural regions (population share in rural areas based, in (%) 

Aspect Definition 

Predominantly rural areas  Population’s share living in rural areas >  50% 

Intermediate rural areas  Population’s share living in rural areas is between 20% and 50% 

Predominantly urban areas  Population’s share living in rural areas < 20%  

 

 

Figure (00-42) Italian provinces (NUTS3) in 2021 by (rural-urban) (the author) based on (EUROSTAT, 

2020b). 

 
Figure (00-43) Classification of regions (NUTS 3) by rural-urban (OECD, 2009) 
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The OECD report highlighted the industrial district as one of the predominantly rural areas feature 

that relies on small-scale traditional manufacturing, such as musical instruments, jewelry, and clothing. The 

Ministry of Agriculture of Italy (MIPAAF)  classified settlements into four categories, urban poles, rural areas 

with particular intensive agriculture (RR SIA),  Intermediate rural regions (IRR), and Rural areas with 

development problems (OECD, 2009), which is a method of classification of administrative units by the degree 

of rurality. Table (00-02) shows their definitions and some characteristics. 

 

Table (00-02) The MIPAAF classification of rural regions (based on their common characteristics), (the 

author) based on (OECD, 2009). 

Aspect  Definition 

Urban poles  It consists of provincial capitals with over 150 inhabitants/km2 and 

all heavily urbanized areas 

Rural areas with specialized 

intensive agriculture (RR SIA)  

• which include Urbanised Rural Plain Areas, Urbanised 

Rural Hill Areas, Predominantly Rural Plain Areas, and 

Significantly Rural Plain Areas 

• 22% of the national population; 

• Population densities are generally relatively high (253 

inhabitants/ km2) 

• These regions produce 38% of agriculture’s value-added. 

Intermediate rural regions  

 

• Which include Predominantly Rural Hill Areas (North and 

Centre), Significantly Rural Hill Areas, and Significantly 

Rural Mountain Areas (North and Centre) 

• 24% of the national population, 32% of the national territory 

• a highly diversified economic base 

Rural areas with development 

problems  

It includes Predominantly Rural Mountain Areas, Predominantly 

Rural Hill Areas (South), and Significantly Rural Mountain Areas 

(South). 

 The MIPAAF developed a new methodology based on the OECD one, but by altitude area in 

each province (plain, hill, or mountain) (MIPAAF, 2014), as could be seen in Table (00-03). Figure (00-44) 

Illustrates the map of the MIPAAF classification. 

Table (00-03) MIPAAF classification of rural areas (the author) based on (MIPAAF, 2014). 

Aspect  Definition 

predominantly urban 

municipalities (A) 

• with rural population municipalities <15% of the total 

population). 

Urbanized rural municipalities 

(B) 

• population of rural municipalities> 15% and <50%; 

• the population of centers over 150 inhabitants /km2 > 50% of 

the total population) due to the presence of densely 

populated centers (e.g., areas with strong agriculture -

lowland areas in northern Italy). 

Significantly rural 

municipalities (C) 

• the population of rural municipalities> 15% and <50% of the 

total population; 

• the population of centers more than 150 inhabitants/km2 

<50% of the total population) due to the absence of densely 

populated centers. 

predominantly rural 

municipalities (D) 

•  population rural municipalities> 50% total population. 
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Figure (00-44) Ministry of Agriculture of Italy classification of rural regions (Reterurale, n.d.)  

The Italian Ministry for Territorial Cohesion in 2012 has launched The National Strategy for Internal 

Areas, “La Strategia Nazionale per le Aree Interne” (SNAI). The inner areas are fragile territories, far from the 

main centers of supply of essential services (health, education, and mobility), and too often abandoned to 

themselves. Agriculture plays a vital character in terms of added value and employment. It covers a total of 

60% of the entire surface of the national territory, 52% of the municipalities, and 22% of the population and is 

divided into over four thousand municipalities (ACT, 2019; Punziano & Urso, 2016; Pezzi, 2017). 

The SNAI aims to invest in these areas by promoting and protecting the wealth of the territory and 

local communities.  In addition to enhancing their natural and cultural resources, energy-saving, creating new 

employment circuits and new opportunities. In other words, to counteract the "demographic hemorrhage" (Barca 

et al., 2014). The SNAI selected 72 pilot projects that include a total of 1077 municipalities for about 2072718 

inhabitants. Madonie area in the north center of Sicily could be taken as an example (Basile & Cavallo, 2020). 

Table (00-04) highlights the definition of inner areas. Figure (00-45) illustrates the inner areas in Italy and the 

SNAI’s pilot project locations. 

Table (00-04) Inner Areas definitions (based on accessibility to essential service in minutes) (SNAI). 

Aspect Description 

Intermediate Inner Areas Distance between 20-40 minutes from the nearest pole. 

Peripheral Inner Areas Distance between 40-75 minutes from the nearest pole. 

UltraPeripheral Inner Areas Distance more than 75 minutes from the nearest pole. 
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(1) (2) 

Figure (00-45) Panel 1: SNAI classification of Inners Areas (Romagnoli & Mastronardi, 2020); Panel 2: The 

distribution of the  72-pilot-project (ENRD, 2019). 

0.6.7  Buildings and Energy in Italy  

Regarding the ISTAT, the total number of buildings in 2011 in Italy accounted for (14515795) buildings. 

Lombardia and Sicilia have the high numbers, about 12% each, followed by Campania, Apulia, Veneto, 

Piemonte, and Lazio with an average of 7% for each, while Valle d'Aosta has the less amount by 4% (ISTAT, 

2011). Figure  (00-46) shows the Italian regions' total buildings and areas. 

 

Figure (00-46) The total buildings amount by region and region’s areas, (the author) based on 

(ISTAT, 2011). 

The big share of buildings is for residential buildings accounted by (12398634) buildings it represents 

86%, of the total number, followed by production and commercial buildings by about 2% of each, then services 

by 1%. Overall, one-half of the residential buildings have a good construction case, then 32% are in a very 

good case, 15% are in a medium case, and 2% (206092 buildings) are in a bad case. Figure (00-47) shows the 

distribution of buildings by type, and Figure (00-48) shows the construction case of the residential buildings.  
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Figure (00-47) Buildings distribution by type (the author) based on (ISTAT, 2011). 

 

Figure (00-48) Buildings distribution by type (the author) based on (ISTAT, 2011). 

The final energy consumption in 2016 amounted to 115.9 Mtoe (ENEA, 2015). The transportation 

sector consumed the highest share with 34%, followed by the residential and industrial sectors with 28% and 

22% respectively, then services with 14%, as seen in Figure (00-49). As well as, the air conditioners consume 

68% of total energy by types of end-use in households, as shown in Figure (00-50).  

 

Figure (00-49) Shares of energy consumption by sector (ENEA, 2018). 
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Figure (00-50) Percentage of energy consumption by types of end-use in households (ENEA, 2018). 

The average electricity consumption per capita in Italy is 5022 kWh. Friuli-Venezia Giulia comes first 

by 8470 kW, followed by Valle d’Aosta by 7600 kWh. However, they have the lowest population and buildings 

density. On the contrary, inhabitants in Calabria and Campania consume around 2700 kWh annually. Figure 

(00-51) illustrates the annual electricity consumption in the regions by the inhabitant.  

 

Figure (00-51) Annual consumption per person in the Italian regions (the author) based on (ISTAT, 2011). 

0.6.8 Case Studies Selection in Egypt and Italy  

Regarding the suggested selection criteria, the Delta region will represent the case study of the Egyptian 

context for many reasons. Firstly, it is adjacent to the Mediterranean Sea in terms of climate and coastal 

areas, it has the uppermost density population, and it hosts about one-fourth of the population in Egypt. 

70% of them live in rural areas. Finally, it has a large number of villages. 
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Regarding land use, the agriculture area covers the entire region, the only agricultural region in Egypt, 

representing 63% of the Egyptian cultivated area (Elagouz et al., 2020). Moreover, most workers 

concentrated on the farming and fishing sector, and finally, the traditional building typology was 

transformed in the mid-1900s.   

Likewise, the Lazio and Campania regions have similar characteristics regarding the same criteria. 

However, this study selected Lazio for an additional reason the author is studying at Sapienza University, 

which belongs to the region.  Table (00-05) shows the relative weight of each region compared to 

traditional settlement criteria. All investigated aspects are summarized in a table. In each cell, two values, 

(1) means relevant, and value (0) means not relevant. The highest summation of these values represented 

the similarly qualified regions in both contexts.  

Table (00-05) Selection criteria relative weight. 

Regions  

M
ed

it
er

ra
n

ea
n

 

ad
ja

ce
n

t,
 h

av
e 

co
as

ta
l 

ar
ea

s 
 

C
li

m
at

e-
re

le
v

an
t 

  

H
ig

h
 P

o
p

u
la

ti
o

n
 S

iz
e 

d
u

e 
to

 c
o

u
n

tr
y

  

P
re

d
o

m
in

an
tl

y
 r

u
ra

l 
 

p
o

p
u

la
ti

o
n

 >
 5

0%
 i

n
 

E
g

y
p

t 

(D
R

U
G

B
A

) 
in

 I
ta

ly
 

P
re

d
o

m
in

an
tl

y
 

ag
ri

cu
lt

u
re

 (
la

n
d

 u
se

) 

P
re

d
o

m
in

an
tl

y
 

ag
ri

cu
lt

u
re

 (
w

o
rk

er
) 

H
av

e 
a 

h
ig

h
 

p
er

ce
n

ta
g

e 
o

f 
v

il
la

g
es

 

(E
g

y
p

t 
o

n
ly

) 
 

M
o

rp
h

o
lo

g
y

; P
la

in
 

A
re

a 

H
ig

h
 d

en
si

ty
 o

f 

b
u

il
d

in
g

s 
co

m
p

ar
ed

 t
o

 

th
e 

o
th

er
 r

eg
io

n
s 

 

T
o

ta
l 

 

      EGYPT     

Greater Cairo 0 1   1 0 0 1 0 1 1 5 

Alexandria 1 1 0 0 0 1 1 1 1 6 

Canal 1 1 0 0 1 1 1 0 1 6 

Delta 1 1 1 1 1 1 1 1 1 9 

NUE 0 0 0 1 1 1 1 0 0 4 

MUE 0 0 0 1 1 1 1 1 1 6 

SUE 0 0 0 1 1 1 1 0 1 5 

      ITALY     

Piemonte 1 0 0 1 1 1 N/A 1 1 6 

Valle d’Aosta 1 0 0 1 1 0 N/A 0 0 3 

Liguria 1 0 1 1 0 1 N/A 0 0 4 

Lombardia 1 0 1 0 1 1 N/A 1 1 6 

Abruzzo 1 1 0 1 1 0 N/A 0 0 4 

Molise 1 1 0 1 1 0 N/A 0 0 4 

Campania 1 1 1 1 1 1 N/A 1 1 8 

Puglia 1 1 1 0 1 1 N/A 1 1 7 

Basilicata 1 1 0 1 1 0 N/A 1 0 5 

Calabria 1 1 0 1 1 1 N/A 1 1 7 

Sicilia 1 1 0 1 1 1 N/A 1 1 7 

Sardegna 1 1 0 1 1 1 N/A 1 0 6 

Bolzano/Bozen 1 0 0 1 1 0 N/A 0 0 3 

Trento 1 0 0 1 1 0 N/A 0 0 3 

Veneto 1 0 1 1 1 1 N/A 1 1 7 

Friuli-Venezia Giulia 1 0 0 1 1 1 N/A 1 0 5 

Emilia-Romagna 1 0 1 1 1 1 N/A 1 1 7 

Toscana 1 1 0 1 1 1 N/A 1 1 7 

Umbria 1 1 0 1 1 0 N/A 0 0 4 

Marche 1 1 0 1 1 0 N/A 0 0 4 

Lazio 1 1 1 1 1 1 N/A 1 1 8 
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0.7  S.W.O.T Analysis  

 

Strength Opportuneness 

S1. Energy Efficiency and retrofitting the built 

environment both are now global objectives. 

S2. Dealing with existing settlements and no need 

to demolish or modify. 

S3. Reserving the existing cultural fabric. 

S4. Academic Interest. 

S5. Distinguish contexts. 

O1. People response. 

O2. National governmental goals. 

O3. Valorizing historical identity. 

O4. Boosting Economy. 

O5. Enhancing water efficiency. 

O6. The suggested interventions are in line with the 

national policies in both contexts.   

O7. Fostering a novel approach between the 

traditional architecture in Egypt and Italy. 

Weakness Threats 

W1. The research case studies (Lasaifar Albalad 

and Pontinia) suffer from insufficient data. 

W2. Complicated relations with all these 

stakeholders. 

T1. Bureaucratic laws. 

T2. Security approval.  

T3. The enclosed nature of the rural communities. 

 

 

 

0.8  Research Structure and Methodology 
The thesis comprises six chapters, using multiple methods and approaches to answer the research 

question and address the hypothesis. Firstly, in the Introductory Chapter, a theoretical approach 

identifies the definitions of the keywords, traditional settlement concept, addressing the problem 

background, and setting the criteria of selecting regional case studies in Egypt and Italy (inductive 

method) to represent the entire region that enabled to selecting the micro contexts in Chapter One. 

 Chapter One: aims to characterize the current built environment's physical and intangible 

characteristics (outdoor spaces, in-between spaces, buildings, and activities) in two traditional 

settlements in the Delta region in Egypt and the Lazio region in Italy, based on:  

• First, the analytical method identifies the main characteristics of the macro contexts (the Regions); 

• Second, the field method, namely case study (on-site, GIS survey, questionnaires, face-to-face 

interviews), to identify the micro contexts (the two villages), namely, the building typologies, urban 

fabric,  and the buildings’ electricity consumption; 

• Thirdly, the statistical analysis to observe the correlation between the socio-economic factors and 

daily life with the domestic energy consumption; 

• Fourthly, the comparative analysis method between the case studies in Egypt and Italy has been 

implemented.  

 The outcome of this chapter is the first input to the empirical study in Chapter Four.  

 

Chapter Two aims to diagnose the retrofitting practices in traditional settlements in Mediterranean 

countries between 2011-2021, utilizing the analytical method, which was implemented in three stages:  

• Phase I, a top-down perspective of national energy efficiency plans with particular reference to 

buildings in Egypt and Italy (as an inductive method to the Mediterranean region; 

• Phase II is a systematic literature review (SLR) of the previous SLR to explore whether the associated 

(Phase III) study was conducted in the Mediterranean. 

• Phase III, an SLR, was conducted based on the PRISMA checklist (preferred reporting items for 

systematic reviews and meta-analyses) to answer the following key question:  

What aspects were considered in the retrofitting strategies implemented in the region? Besides the 

sub-questions: 
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  1) who are the stakeholders (role, influence, and interests); 

  2) what are the approaches, methods, tools, and results; 

 3) which kind of interventions (buildings, public spaces, mobility, and infrastructure). 

The results identified the gaps and potentials in the retrofitting process in traditional settlements in the 

Mediterranean region.  

This outcome is the second input to the empirical study in Chapter Four. 

 

Chapter Three aims to enhance the collaboration between stakeholders using the agile methodology 

practices (scrum tool) during early-stage collaboration and project planning, utilizing theoretical and 

analytical methods. Based on the relevant theoretical concepts about the three domains (software 

engineering, project management, and energy retrofitting practices).  To answer three questions:  

• To what extent can the agile methodology (Scrum model) be adopted in transdisciplinary practices? 

• Wah the restrictions and benefits of adjusting agile methods in collaborative work? 

• What is the agreement level about the technical interventions? 

The outcome provided a conceptual transdisciplinary framework.  

 

In Chapter Four,  based on the outcomes of the last three chapters, the framework will be evaluated, 

using utilizing the qualitative method, starting with face-to-face interviews and on-site visits to 

explore feedback and refine the procedure. Followed by workshops and focus groups on validating 

the framework. By answering the key questions:  

• To what extent can the agile methodology (the scrum model) be adopted in transdisciplinary 

practices? 

• Wah the restrictions and benefits of adjusting the scrum framework in collaborative work? 

• What is the agreement level about the technical interventions? 

• What is the perception of the participants of the subject?  

• What are their concerns about the obstacles?  

• To what extent can the study implement a pilot project?  

 

The results showed that the framework proved effective in enhancing the participatory approach. 

 

In Chapter 5, the significant research results have been presented and discussed, followed by 

recommendations and further studies.  Figure (00-52) depicts the research structure and methods.  
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Figure (00-52) Research Structure and Methodology.  
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I. Built Environment and Energy Consumption in Typical 

Mediterranean Traditional Settlements: Cases of Egypt and 

Italy  

Abstract  

The current pattern of the traditional settlements suffers from many environmental challenges, particularly 

the growing resource consumption and demand, such as energy, the core of development.  This paper aims to 

diagnose the built environment operation energy consumption to apprehend energy efficiency requirements 

in the Mediterranean region in order to pave the way for retrofitting, in line with the other chapters' objectives. 

An inductive method has been carried out by selecting two typical traditional settlements -in similar regions 

-in Egypt and Italy as representatives of the entire Mediterranean region. This study has been implemented 

into two hierarchal scales. First, identifies the characteristics of the current built environment pattern (physical 

and intangible) at national and regional levels relying on an analytical method of the official census and 

literature studies.  Second, field studies on two similar case studies, Lasaifar Albalad, Delta Region in northern 

Egypt, and Pontinia, Lazio Region in central Italy, in order to characterize the existing built environment 

patterns and provide a comparative analysis between them.  

 Furthermore, a pilot experiment in Lasiafar Albalad has been implemented to investigate the correlation 

between the built environment and end-use energy consumption using statistical analysis, namely Pearson 

Correlation Coefficient) with the numeric data and using One-way analysis of variance (ANOVA) for the 

qualitative aspects.  

In Lasaifar Albalad, a sample of 46 typical buildings representing all buildings types was examined. The 

current operating energy consumption of different building types quantified based on electricity bills and 

family visits social activity has been observed as much energy consumption rather than other social activities. 

A better understanding between energy consumption and the built environment was provided. In Pontinia, 

the statistical data was not significant, and a cultural barrier has been indicated. The influencer stakeholders 

were interviewed and identified. Finally, further studies to propose retrofitting these contexts, based on the 

outcomes, are presented.  

Highlights  

• The first study that diagnosed Lasaifar Albalad traditional settlement (representing  the 339 main ones 

in Delta Region)  

• The first study diagnosed the built environment in Pontinia traditional settlement (representing a 

typical rural pattern of the Lazio region, unique urban fabric, and architectural style of the 1930s in 

Italy and the World.  

• Qualitative correlation and quantitative explanations were conducted between end-use energy 

consumption and spatial aspects, demographic factors, and economic activities in Lasaifar Albalad. 

• A comparative analysis between Egyptian and Italian case studies has been provided.  

 

Keywords  

Building Typologies; Domestic Energy; Socio-economic Activities; Statistical Analysis  
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Nomenclature  
ISTAT The National Institute of Statistics  (the official body in Italy)  

NUTS Nomenclature of Territorial Units for Statistics 

LAU Local Administrative Unit (administrative division in EU ) 

DEGURBA Degree of Urbanisation (LAU classifier in the territory of the EU ) 

EUROSTAT The Statistical Office of the European Union  

Mtoe Million tonnes of oil equivalent (Unit of energy) 

CAPMAS Central Agency for Public Mobilization and Statistics (the official body in 

Egypt)  

GOPP General Authority for Urban Planning (Egypt) 

 

Visual Summary  

 

 

1.0 Introduction 

Traditional Settlements are the societies and villages that emerged vernacularly, and they have distinguished 

architectural typology and urban fabric, achieving dwellers' satisfaction through transferring knowledge 

between generations. These patterns developed around the mid of 1900s due to significant milestones. They 

are rural in terms of high population density, relying on economic activities, such as fishing and farming, 

blending primitive -small-scale- and modern techniques. The prevailing buildings’ typologies are 

contemporary that does not consider the environment.  

Traditional Mediterranean settlements face many challenges, such as rural population decline on 

Euro-Mediterranean flanks or accessibility to the Mediterranean's southern regions' productive land 

resources. (Nori, 2018; Nori & Farinella, 2020). Nowadays, the built environment in the traditional 

Mediterranean settlements are being reformed rapidly, where a new pattern is taking the place of the 

vernacular due to many aspects, such as -but not limited to, industrialization in Italy (Torreggiani & Tassinari, 

2012), the Modernist Movement in Cyprus (Al-Din, 2017), socioeconomic transformations in Egypt and 

Algeria (Zeghlache & Alıkhodja, 2017; Sebti et al., 2013; Mahgoub, 2001), and urbanization in Jordan (Baglioni, 

2015). 
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These patterns developed considerably around the 1950s due to significant milestones- however, they 

originated in previous periods.  

They are predominately rural in terms of high population density, relying on economic activities, such 

as fishing and farming, using the integration of primitive -small-scale- and modern techniques. The prevailing 

buildings’ typologies are contemporary and do not consider the environment that consumes natural resources 

and increases the demand for energy and water resources. Therefore, this chapter aims to interpret the existing 

built environment pattern (physical and intangible) characteristics of (outdoor spaces, in-between spaces, 

buildings, and activities) deeply in traditional settlements in the Mediterranean region, with a particular 

reference to energy consumption.  This chapter will focus on Egypt and Italy as an inductive method to 

generalize the whole region's results. Both represent two mainstreams in terms of geographic location, culture, 

religion, and economy, where Italy represents the European countries while Egypt represents the southern 

Mediterranean countries.  

 In order to foster a new approach, field studies have been carried out by selecting a similar 

traditional settlement pattern in both countries, based on several factors, such as population, the same small-

dimension economy of farming activities, same building age, population size, and area.  Each context has a 

historical past in this activity. Besides, a comparative analytical study between contexts has been provided. As 

concluded from the introductory chapter, the case studies belong to the Delta region in Egypt and the Lazio 

region in Italy.   

1.1 Location  

1.1.1 Delta Region  

The Nile Delta is formed in Northern Egypt. It lies north of Cairo, then drains into the Mediterranean Sea. 

The vast triangle shape of the Delta is shaped by the discharge of the Nile Rosetta and Damietta branches. It 

is located between latitude 30 22, 31 50 and Longitude 30 10, 31 30. The Nile River spreads out and drains 

into the Mediterranean Sea. The Nile Delta is bounded from the East and Southeast by two main watershed 

areas escalating to more than 500 meters above mean sea level. To the west, the watershed is less developed 

morphologically, being only 100 meters above indicated sea level.”   (Zeidan, 2016). It covers about 220 km 

of coastline (Wiegel, 2009).  Delta Region has several classifications based on different purposes. 

In the Existing Physical Planning Regions scheme, the Delta is one of the seven physical planning 

regions of Egypt, which consists of (Greater Cairo, Alexandria, Delta, Suez Canal, North Upper Egypt, Asyut, 

South Upper Egypt) Regional Units as shown in Figure (01-01), with a total area of 12357.4 km2 (2.94 million 

“feddans1”) representing about 1.22% of the total area of Egypt. Delta Region consists of Five Governorates 

(Dakahlia, Damietta, Kafr El-Shiekh, Monufia, and Gharbia), Figure (01-02). It has about 21.4 million 

inhabitants until January 2021, representing 22% of Egypt's total population. 

Another classification, the Strategic National plan for urban development (2052), aims to 

accommodate the population increase until 2052 and achieve the population balance in line with the regions’ 

capacity. It divided Egypt into ten instead of seven. Each area had particular activities. The core objectives are 

to achieve social justice and quality of life, reduce the unequal distribution of resources between regions, and 

provide job opportunities. That relies on a set of criteria such as direct accessibility for the region to a seafront 

as possible and economic resources diversity. 

 
1 It is an unit of area used in Egypt. It equals 4200 m2, and equals 1.04 Acre approximately. 



 

Page | 53  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

 In this proposal, Delta Region consists of Eight Governorates that are in the previous classification, 

in addition to (Sharqia, Beheira, and Wadi El Natrun), as well. It is planned to be an agricultural and industrial 

region that strives on the local and regional levels. (GOPP, 2012; GOPP, 2013; GOPP, 2014). 

  

Figure (01-01) Existing Division of Egyptian 

Regions (GOPP, 2012) 

Figure (01-02) Proposed Division of Egypt into 10 

Regions, Egypt 2052. (GOPP, 2012) 

 

 Geographically, Egypt is divided into six territories (Great Cairo, Upper Egypt, Middle Egypt, East 

Delta, West Delta, and Middle Delta).  The context of this study (Middle Delta)  consists of six governorates 

(Dakahlia, Damietta, Kafr El-Shiekh, Monufia, Gharbia, and Qualiobia) (Elmenofi et al., 2014).  

 

1.1.1.1 Climatic Data – Delta Region 

Egypt's climate zones are divided into eight local climatic zones (HBRC, 2008). Delta Region belongs to 

the Delta and Greater Cairo climatic region territory. Generally, the northern coastal area is warmer in 

winter than in the south and is less temperature and humid in the summer than the rest of the delta. Wind 

speed is higher in the coastal range and less as it goes south into the delta. Rainfall increases with moving 

north, ranging from (25 to 250) mm / year in the far south and the far northwest, respectively. (GOPP, 

2008a). Figure (01-03) illustrates the local climatic map of Egypt. Figures (01-04) and (01-05) depict Cairo 

and Delta Climatic zone's climatic data and wind rise - elaborated by the author in a previous postgraduate 

study (Mamdouh et al., 2011).  

 

Figure (01-03) Egypt’s Eight Climatic Zones. Delta and Greater Cairo Zone are framed with a red 

color.  



 

Page | 54  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

 
Figure (01-04) Monthly wind rose of Cairo and Delta local climatic zone.  

 

  
Max. May and June- Min. in December Max. in July-Min. in January 

  
Max. in April- Min. in July  Max. December – Min. June  

  
Max. December – Min. July, August, and September Max. in December – Min. in June 

Figure (01-05) Monthly climatic data of Cairo and Delta local climatic zone. 

 

1.1.2 Lazio Region  

Lazio Region is located on the Tyrrhenian coast in the central region group in Italy, divided into five provinces, 

namely  Frosinone, Latina, Rieti, Viterbo, and Rome -the capital. It is located between latitude 30 22, 31 50 and 
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Longitude 30 10, 31 30 42. According to the National Institute of Statistics (ISTAT) (ISTAT, 2021d), the current 

population in 2021  is 5730399 inhabitants, the total area is 17232 km2, representing 5.6% of total Italy, with a 

population density of 450 (Inhabitant/km2) (ISTAT, 2021d). Lazio territory comprises three morphologies, hill 

areas by 53.9%, mountain ranges by 26.1%, and plains by 20%. In terms of population distribution per 

morphological area, most inhabitants live in the plain areas (59.7%), then 34.7% and 5.6% in hilly and mountain 

areas, respectively. 

1.1.2.1 Climatic Data – Lazio Region 

In general, the stretched peninsula of Italy makes the climatic conditions very variable. Regarding 

Köppen's climate classification, Lazio provinces fall into two zones. The first, for Rome, Latina, and Viterbo in 

the Mediterranean hot summer climates (Csa), characterized by drought and hot summer and mild, wet 

winters. The second, Riete and Frosinone in Humid subtropical climates (Cfa), are characterized by hot and 

humid summers and cool to mild winters. (CLIMATE-DATA, 2021). More descriptions of the climate of Italy 

can be found in reference (Fratianni & Acquaotta, 2017). 

Locally,  regarding the Presential Decree (D.P.R.) no.412 in 1993,  Climate zones in Italy are divided 

into six local climatic zones as a function of Degrees Days2, regardless of the geographical location from zones 

from (A) to (F) (Gazzetta Ufficiale, 2021). Lazio Region’s municipalities belong to the four climatic zones, 

distributed by  (10.1, 45.2, 42.1, and 2.4) % of zones  (C, D, E, and F), respectively. Figure (01-06) depicts Italy's 

map by climate zone. 

 

Figure (01-06) Local Climatic Zones Map in Italy. (the author) based on (Luce e Gas Italia, 2021). 

 

 

 

 

 
2 Degree Days is the sum, extended to all the days of a conventional annual heating period, of only daily positive differences between the 

temperature environment, conventionally set at 20 ° C, and the temperature daily external average; the unit of measurement used is the 

degree day (DD), for more see Article 1 D.P.R no. 412. 
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1.2 Administrative Systems  

1.2.1 Administrative System – Delta Region  

Table (01-01) summarizes the Delta Region's purpose-based classifications and specifies the context of the 

research study. The study will consider the Delta Region based on the existing physical planning for the 

following reasons. To be aligned with the current development situation and deal with these governorates 

bounded by the triangle shape (Rosetta branch in the West and Damietta branch in the east) as seen in Figure 

(01-01), which limits the horizontal extension into the desert back, which adds a challenge to work in this high-

density area. 

Table (01-01) Classification of Delta Region for Several Purposes. 

 Physical Planning 

Regions  

Egypt 2052 Urban 

Development Plan 

Geographical Climatic Region 

Regions 

Numbers 

7 10 6 8 

Research 

Context  

Delta  Delta  Middle Delta  Cairo and Delta  

Governorates  (Dakahlia, 

Damietta, Kafr El-

Shiekh, Monufia, 

and Gharbia) 

(Dakahlia, 

Damietta, Kafr El-

Shiekh, Monufia, 

Gharbia, Sharqia, 

Beheira and Wadi 

El Natrun) 

Dakahlia, Damietta, 

Kafr El-Shiekh, 

Monufia, Gharbia 

and Qualiobia 

Includes all 

mentioned 

governorates  

Each governorate has a capital, followed by centers divided into administrative centers. Centers are 

divided into (local units)  and divisions together. The administrative centers are located in the governorates 

with the countryside, and one center is divided into local units. The center's capital is the largest in the region, 

and it becomes a city, while the capital city of the local unit is a principal village or city. If the center is followed 

by more than one city, a set of dependencies villages follows the main village.  

Suppose the capital of the center is a large city. In that case, it can be in two forms, a division or divided 

into several departments. Each of the several divisions has a head called the head of the neighborhood. In the 

case of one division, its ruler is the head of the city, and it is divided into several small districts, “shyakha,” and 

the president of the city appoints the heads of these “shyakha.” The Delta consists of five governorates, 106 

districts and cities, and 1404 villages (GOPP, 2008a). Figure (01-07) shows the administrative structure of the 

Delta region governorates.  
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Figure (01-07) The administrative structure distribution by type of the Delta region (GOPP, 2008a)  

 

1.2.2 Administrative System – Lazio Region  

Regarding the statistical office of the European Union (EUROSTAT, 2021a), the Nomenclature of territorial 

units for statistics (NUTS) is a hierarchical system to divide the economic territory of the EU and the UK to the 

socio-economic analysis of regions, framing the EU regional policies, and for statistical purposes. It sub-

divided the regions into four levels, hierarchies from larger to smaller territorial units. In Italy’s case, it began 

with the five regional groups (NUTS1), then 21 regions (NUTS2), 107 Provinces (NUTS3), and finally 7926 

Local Administrative Units (LAU) or so-called municipalities and town-halls. It is worth mentioning that, 

regarding the ISTAT, Italian regions are 20 regions, but regarding the Nomenclature of Territorial Units for 

Statistics, Trentino-Alto Adige/Südtirol is split into two regions. 

Lazio Region has 378 LAU distributed in the five provinces. Regarding the Degree of Urbanisation 

classification (DEGURBA) provided by EUROSTAT,  these LAU are classified into three categories based on 

a combination of population density, population size, and geographical contiguity, determined by minimum 

population thresholds applied to 1 km² population grid cells (European Commission, 2021a). The three 

classifications are cities (densely populated areas — code 1), towns and suburbs (intermediate density areas 

— code 2), and rural areas (thinly populated areas — code 3).  Figure (01-08) shows the area and the 

administrative structure of the Lazio region. Figure (01-09) shows the area and the administrative structure of 

the Lazio region. 
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Figure (01-08) LAU administrative structure distribution of by the Degree of Urbanization of Lazio Region 

Provinces (the Author) based on EUROSTAT, the dataset is available on (European Commission, 2021b). The 

abbreviations after provinces’ names are codes as per NUTS3, and each element, such as municipality, 

countries, and region, have their code among the EU countries.  

The chart tells us that 272 municipalities are rural areas, representing 72% of the total municipalities. 

In the second place, 103 towns and suburb areas represent 27%, and only three cities, namely Rome and Anzio 

in Rome province and Latina in Latina province.  

 

Figure (01-09) Lazio provinces by municipalities distribution. (the Author) based on ISTAT 

 

1.3 Demographic and Socio-Economic Patterns 
1.3.1 Demographical Characteristics – Delta Region   

Several factors influencing the city's size, such as connecting to a strong road network and transport, 

strengthen relations between them and neighboring cities in the region and the functional and 

administrative role. The total population of the Delta region is 21912166 inhabitants. Dakahlia has the 

uppermost area of 3538.23 km2 and a population number of 6862389 inhabitants. The lowest is in Damietta. 

The population is  1578983 inhabitants, and the area is 910.26 km2.  
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 The lowest population density in Kafr El-Shiekh is 1084/km2, while the highest population density is 

in Gharbia at 2722/km2, followed by Dakahlia and Monufia by 1940/km2 and 1834/km2 respectively, then 

Damietta by 1696 inhabitants/km2. The ratio between males and females is almost likely 51% males to 49% 

females. The average household member is four persons. Figure (01-10) depicts the population and area 

of governorates. Table (01-02) summarises the demographic data and the administrative structure 

classification of the Delta’s region provinces. 

 

 

 

Figure (01-10) Population by (rural-urban) and area of region’s governorates.  

 

Table (01-02) The administrative structure of Delta Region’s Governorates (GOPP, 2008a; CAPMAS, 2021)  

Governorate Area 

(km2) 

Percentage 

of area (%) 

Centers Cities/ 

District 

Main 

Villages 

Minor 

Villages 

Population 

in 2021 

Population 

Density  

(inhabitants/km2) 

Dakahlia 3538.23 28.6 15 18 114 485 6862389 1939.5 

Damietta 910.26 7.4 4 11 43 80 1578983 1737.7 

Kafr ElShiekh 3466.70 28.1 10 10 44 207 3600635 1083.6 

Monufia 2499 20.2 9 10 69 315 4581813 1833.5 

Gharbia 1943 15.7 8 8 53 317 5288346 2721.7 

Total 12357.4 100% 48 58 339 1404 21912166 1773.2 

 

1.3.2 Demographical Characteristics – Lazio Region  

The total population of the Lazio region is 5720796 Inhabitants (females represent 51.7% ). Rome province has 

the uppermost area and population number of 5363.28 km2 and 4227588 inhabitants. On the contrary, Riete 

has the lowermost area by 3356.16 km2. The other provinces almost have similar areas ranging between (2750, 

3247, and 3615) km2 of Riete, Frosinone, and Viterbo, respectively. Figure (01-11) shows the population by sex 

and area in the Lazio provinces.  
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Figure (01-11) 2021 Population by (male/female) and area of region’s provinces. (the Author) based on 

ISTAT 

 The highest population density was achieved in Rome province by 788.24 (inhabitants/km2), followed 

by Latina, Frosinone, and Viterbo, by (284.71, 145.81, and 84.90) (inhabitants/km2), respectively. The lowermost 

one was recorded in Riete at 55.15 (inhabitants/km2). Table (01-03) summarises the demographic data and the 

administrative structure classification of Lazio’s region provinces.  

Table (01-03) The administrative structure and demographic data  of Lazio Region’s Provinces (the Author) 

based on ISTAT 

Province Area 

(km2) 

Percentage 

of area (%) 

Cities Towns/ 

Suburb 

Rural 

Areas  

Population 

in 2021  

(Inhabitants) 

Population Density  

(inhabitants/km2) 

Viterbo 3615.24 21% 0 13 47 308830 85.42 

Rieti 2750.52 16% 0 1 72 151335 55.02 

Roma 5363.28 31% 2 55 64 4231451 788.97 

Latina 2256.16 13% 1 14 18 566224 250.97 

Frosinone 3247.08 19% 0 20 71 472559 145.53 

Total 17232.29 100% 3 103 272 5730399 332.54 

 

1.3.3 Socio-Economic Patterns and Infrastructure – Delta Region  

The labor force is 33% of the total population of the region. Farming and fishing is the predominant sector that 

employs 41% of residents. Due to the abundance of fertile lands and multiple irrigation sources, it contributes 

to 22% of the national cultivated areas of Egypt. Comes in second place the transformative industries by 12% 

because of the distinguished industrial production, either the extractive industries such as (mineral resources, 

black sand), or the agriculture-based transformative industries, such as textile, sugar industry, and Compost 

plants. Then education and public service sectors by 10% of each, and finally the rest 27% distributed on the 

different sectors. Worth mentioning that the decreasing agricultural sector workers are in favor of services due 

to the rapid growth in transportation, communications, education, health services, and other social services. 

Figure (01-12) depicts the workers' distribution by sector in the Delta region. 
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Figure (01-12) Workers distribution by sector in the Delta region.  

The infrastructure networks include National and regional roads, railways, and roads Riverine and ports. 

In addition to communication networks, electricity, drinking water, and sanitation. The network of roads is 

distinguished. It has an international coastal road, the railway links it with Cairo and major cities in 

neighboring governorates, and the local network enables access to all villages (majors and dependencies ). 

Many regional bus and taxi stops within the Delta region serve mobility. Figure (01-13) illustrates the national 

roads and railway networks in the Delta region and their relation with the surrounded areas.  

It is noteworthy that Egypt is witnessing a notable improvement in the transport infrastructure quality, 

which the Egyptians can feel. The Organisation for Economic Co-operation and Development (OECD) has 

provided an assessment of the current development situation (OECD, 2020).   

 

Figure (01-13) National roads and railway network in the Delta region. The map shows the capital cities 

of the region’s governorates. the author based on (GOPP, 2015) 

The average domestic water production is 0.9 million m3/day. It ranges between (0.45 to 1.36) million 

m3/day, the average daily accounts for 0.6 million m3. In contrast, the region faces a deficit in sanitation account 

of (150-275) thousand m3/day, except for Damietta. Regardless the water sanitation in Delta is not ideal (El-
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Kowrany et al., 2016). Table (01-04) presents the sanitation situation in Delta provinces. Figure (01-14) shows 

an exposed sewage canal for solid and agricultural wastes.  MWRI (2005) provided a holistic view of water 

resources management in Egypt. 

Table (01-04) Sanitation needs for household consumption and various services in Delta Region, in 

(m3) (GOPP, 2017b) 

Governorate Domestic 

Water 

Consumptio

n 

sanitation 

Household 

Consumptio

n 

Different 

services 

sanitation 

Required 

sanitation 

amount 

Available 

sanitation 

amount 

Sanitation 

deficit (-) 

Surplus (+) 

Dakahlia 788935 631150 63000 1009725 835500 -174225 

Damietta 196921 158000 27000 264000 355900 +91900 

K. ElShiekh 416785 334000 52000 553000 277414 -277414 

Monufia 514879 412000 87200 705000 561000 -145000 

Gharbia 632635 506000 185000 945000 852500 -92000 

 

 

Figure (01-14) An exposed sewage canal for solid and agriculture wastes accumulates garbage on the 

canal banks. That has negative environmental and well-being impacts, and it promotes the spread of 

respiratory and epidemic diseases(taken by the author). The government is targeting the development of this 

canal. 

In 2018, Egypt's primary energy production accounted for 186.3 TWh3, while distributed energy 

accounted for 156.3 TW. The residential sector consumed 66.8 TWh (68% in urban and 32% in rural) (CAPMAS, 

2021a). The  Delta Region contributes to 11% of the primary energy production of Egypt (EEHC, 2019).  Figure 

(01-15) summarizes Egypt's electricity production and distribution bodies hierarchy. 

 
3 One Terawatt (TW) = 1000 Gigawatt (GW). One Gigawatt = 1000 Megawatt (MW). One MW = 1000 Kilowatt (KW). 
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Figure (01-15) The official bodies of the electricity sector in Egypt.   

Energy is essential in water treatment, and water is vital for electricity production and cooling power 

plants (Collins et al., 2009; WWAP, 2014). Despite this, the insufficiency of information available to evaluate 

this inter-relationship quantitatively (Larsen & Drews, 2019). “Water-Energy Nexus” is an emerging topic that 

is rising attention from the scientific and policy communities  (Kurian, 2017; Magagna et al., 2019). Hence, 

achieving energy efficiency in Egypt reduces the stress on water resources, particularly in the light of the 

political situation because of the Grand Ethiopian renaissance dam that threatens the water share of the River. 

This was confirmed by (Diener & Meili, 2010) in their holistic study of rural settlements in the Assiut Region 

that such disruption of the water resources will significantly affect the conditions (social, economic, and 

political) and living patterns.  

Delta has five public universities and many private higher education buildings in terms of educational 

services. The number of schools is about 1004, including all types (general - agricultural - industrial - 

commercial – “Azhary” 4). Azhar schools come in the first place, followed by the general; while agriculture 

schools are the less amount, commercial and industrial schools numbers are exchanged in order over the five 

provinces.  Figure (01-16) shows the distribution of the high schools in Delta’s governorates. Figure (01-17) 

shows an example of the school buildings.  

 
4 They teache the curricula of the Egyptian Ministry of Education (as the general) in addition to Islamic religion sciences. 
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Figure (01-16) Distribution of schools  (by type) in the Delta region (GOPP, 2017b). 

 

Figure (01-17) A typical school in Awiera Village, Kafr Elshiekh. (taken by the author) 

Delta Region has about 327 hospitals distributed between public and private, 506 cultural units 

(cultural houses, theaters, and public libraries). The social and sports activities include sports clubs, youth 

centers, stadiums, gymnasia halls, and post offices. The Delta region has many touristic features with historical 

and religious value. For instance, Kafr El-Sheikh is a nature reserve area (Lake Burullus) with a versatile 

ecosystem such as salt marshes around its coast. Figure (01-18) highlights the distribution of some services in 

Delta’s governorates. 
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Figure (01-18) Distribution of different types of services in the Delta region. (the author) based on 

(GOPP, 2017b). 

Eventually, in the socio-economic domain, in order to present a complete picture of the region in light of 

the national strategic plans, it can be highlighted as follows: fostering multiple sources to generate renewable 

energy, using agricultural wastes to generate for decentralize the energy generation. Besides providing a 

sustainable economic base in which farming, industrial, service, and tourism activities are integrated as a 

catalyst for regeneration, such as supporting innovation, science, and technology in the existing industrial 

zones, supporting training centers to encourage society for creativity and innovation. Moreover, to enhance 

the ecosystem, better management of the coastal areas and wetlands, and improve the logistical services 

(Airports, seaports, and land ports) and recreational tourism (GOPP, 2015; GOPP, 2017a; GOPP, 2018; GOPP, 

2017b; GOPP, 2017c;  GOPP, 2019; GOPP, n.d.). 

1.3.4 Socio-Economic Patterns and Infrastructure – Lazio Region  

Generally, the employment rate in Lazio Region is 65.3% of the total age group (24-64) years, higher than the 

Italian average by 2.3% (ISTAT, 2021a). At a provincial level, Regarding the 15th Census of Population and 

housing 2011 (ISTAT, 2011), the labor force in the Lazio region accounts for  2176961 employed people5, 

representing about 41% of the total population in the region. Figure (01-19) shows labor force distribution in 

Lazio provinces by the inhabitant.  

 
5 The employed persons are, aged 15 years and over in a particular reference week, they characterized by many aspects such as -but not 

limited to, working upon payment or payment, are absent on work (because of holidays or sickness). More describtions are available on 

the glossary and  remarks of ISTAT.   
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Table (01-19) Labour force distribution of Lazio provinces (by inhabitant) (ISTAT, 2011). 

 The figure depicted a strong positive correlation between provinces' population and employed 

persons. The highest in Rome is in terms of employees with 1628288 employees and the lowest in Viterbo with 

119391 employees. It is distributed into six sectorial groups: services (financial and insurance activities, real 

estate activities, professional, scientific, technical, administrative, and support services), total industry (such as 

mining, manufacturing, electricity, and construction), trade, hotels, and restaurants  (such as retail trade repair 

of motor vehicles, accommodation, and food service activities), other activities (Such as public administration, 

education, human health, and recreation) (ISTAT, 2021b). Figure (01-20) shows the percentage distribution of 

employed inhabitants by economic activity in Lazio provinces.  Figure (01-21) summarizes the region's 

economic sector distribution in percentage.  

 

Table (01-20) The percentage of the labor force distribution by industry (branch of economic activity)  of 

Lazio provinces (ISTAT, 2011) 
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Figure (01-21) Employee distribution by economic sector in Lazio region (%) 

The figures show that, in terms of the distribution by economic activity, the majority are working in 

the “other activity” sector, representing  36% of the total employees in Lazio by, 793376 employees. In the 

second place, three sectors have almost the same employees number in sectors “trade and hotel,” “total 

industry,” and “financial and insurance” by (18, 16, and 15) % respectively. Finally, 10% are employed in the 

“Transportation” sector, and only 3% in the “Agriculture, forestry, and fishing” sector.  

The transport infrastructure in Italy is a versatile network, including railways, roads, waterways, 

ports,  and airports. That is managed by the Ministry of Sustainable Infrastructure and Mobility (MIT) (MIT, 

2021). The Italian railway system is the most flourishing sector managed by the Italian State Railways “Ferrovie 

Dello Stato Italiane” (FSI) (FSI, 2021).  

The majority of the Italian employees (43%) -in 2020- rely on means of transport while going to their work, 

followed by 30% using their private cars, third the motorcycles6 by 11%. Then the other ways, respectively, 

like buses, metro, bicycles and by foot. Almost the same indications for the kindergarten children and students 

aged under 34 years, 39% rely on means of transport, then 21% on private cars (predominate as passengers), 

third 15% by foot, finally the other means.  

It is worth mentioning that the ISTAT provides some of the statistical data once for regions and ones for 

municipalities by type, such as metropolitan centers, suburb areas, settlements by population size. For 

example, in the case of Pontinia Settlement (Section 1.6), the settlement size is (10,001 - 50,000 inhabitants). 

Thus, a variation in the spent time in transportation has been observed. For instance, in this settlement pattern,  

78% of the inhabitants spent less than 15 minutes in transportation going to work, compared to 45% at an 

average regional level in Lazio (the other group spent more than 31 minutes).  

In general, among The persons aged 14 years and over, 5 million  (87% of the total), 38%  use trains 

frequently, which is higher than the national average (34%). The highest rate is in  Bolzano/Bozen at 51%, and 

the lowest rate is in Sicilia at 10%. In coach transport, 13% are frequent users, less than the national average 

(16%). The highest in Bolzano/Bozen is 36 %, and the lowest in Umbria is 9%. Finally, 37% of the Lazio 

population are frequent bus users, higher than the national average (22%). The highest in Bolzano/Bozen by 

 
6 The author noticed that the Italians (with varies economic classes) use motorcycles (such as university students and professors and 

workers), which is totally different than Egypt that is limited to a particular economic class.  
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48%, and the lowest in Calabria by 11%. Figure (01-22) Highlights the connectivity between Lazio and the 

surrounded regions and the main ports. 

 

Figure (01-22) The connectivity between Lazio and the other regions. The map retrieved from (Maps-

Italy, 2021) is integrated with data from (ACPRail, 2021; AUTOMAP, 2021). The region has three 

highways, “Autostrade” that link the region with Milan in the north to Naples in the south, northern 

coastal areas in Genoa, and near the eastern coast in Abruzzo. Besides the railways and roads.  

Italy ranks first in the EU for water abstraction for public water supply (ISTAT, 2019). The daily average 

is  419 liters per person, with a total abstracted amount of  9,2 million m3. This amount is decreasing steadily 

due to leakage in the supply system (ISTAT, 2020). For instance, it was 9,5  million m3 in 2015. In a regional 

context, Lazio withdrew drinking water at 1.17 million m3 representing about 12% in 2015 of Italy's total 

resources from different water resources (wells, springs, rivers, natural lakes, artificial basins, and sea or 

brackish waters). In terms of the operated urban water system plants, Lazio has 635 plants with different types 

of treatment (ISTAT, 2021c). 

In 2019, Italy’s primary energy production7 accounted for  42,95  Mtoe, the gross inland consumption8 was 

167,63 Mtoe, and the final energy consumption9 was 124,30 Mtoe. Regarding ISTAT, this gap is because of 

energy sector losses. The highest consumer is the civil uses (household, commerce, service, and public 

 
7 The Energy Balance is the accounting tool used to quantify the flows of each primary energy source derived, in all phases, from 

production or importation of energy sources right up to the final uses in each economic sector. 
8  Is the total energy demand (the necessary energy to satisfy inland consumption. 
9 Is the total energy consumed by end users (excluding that which is used by the energy sector itself).  
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administration) with 38%, followed by transport and industry sectors with 31% and  22%, respectively. Then 

the bunkers and non-energy use by 7%. The lowest consumer is the agriculture sector at 2%. The annual 

electricity consumption per inhabitant in Lazio is  3673 kWh. Figure (01-23) shows the final use of the energy 

source. 

 

Figure (01-23) Final energy consumption by the source of energy (ARERA, 2019) 

Regarding the ISTAT Consumption expenditure by item, The approximate household average 

consumption expenditure in 2020 in Italy is 2328 EUR divided by 18% for food and non-alcoholic beverages 

and 82% for non-food items  (the highest is in Bolzano by 3040 EUR and the lowest in Calabria by 1854 EUR). 

In Lazio, the monthly average is 2642 EUR, which dropped by 9% compared to 2019 (the consumption was 

2769 and 2780 EUR in 2018 and 2019). As a sequence of the lack of spending on many items due to the COVID-

19 lockdown. However, at the same time, the expenditure on housing, water, electricity, gas, and other fuels 

represented 43% (1138 EUR), which represented 39% in 2019.  

Lazio has six public universities, many institutes, and non-state telematic universities. The number of 

schools (pre-primary, primary, lower secondary, and upper secondary) is 4446, representing 8% of the total 

schools in Italy (54671). They are concentrated in Rome by 66%. Followed by Frosinone and Latina by (12 and 

10)%, respectively, then Viterbo and Rieti by (7 and 6) %, respectively (ISTAT, 2022).  

1.4 Urban Characteristics  
 

1.4.1 Urban Fabric – Delta Region   

Urban Fabric is the tangible factor of urbanism, emphasizing building types, thoroughfares, open 

space, frontages, and streetscapes but excluding environmental, functional, economic, and socio-cultural 

aspects. In other words, the set of features that characterize the built environment includes road networks, 

spaces, and buildings patterns (Abdelkader & Altouny, 1997). The Egyptian village urban fabric is 

characterized by three patterns organic, linear, and scattered, besides undefined tissues  (Elsaid, 2007; 

Sweedan et al., 2007). Figure (01-24) shows an example of the urban fabric in the Delta region. 
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Figure (01-24) Aerial view of a typical urban fabric of Almahalla Alkobra District, Gharbia 

Governorate (taken by the author). It shows the physical characteristics of the administrative 

hierarchy from the city to districts, main villages, and dependents villages.  

Firstly, Traditional Organic tissue represents the initial stage of the village's growth. It appears clearly in 

the old central area, characterized by randomness in the road network and narrow lanes with closed ends, and 

by increasing crowding and population density, and characterized by an old urban fabric that is 

predominantly residential, and the emergence of processes of replacing some old buildings with a mass of 

modern buildings. Figure (01-25) illustrates an example of the traditional road network. 

 

Figure (01-25) A typical narrow close-end road (2m width) in Lasaifar Albalad settlement (taken by the 

author). As it can be seen, the road has a social function (e.g., funeral). One of the traditional tissue 

features rural settlements in the Delta region. 

Secondly, Linear tissue, the second stage of the village's growth (the transitional phase surrounding the 

old center), is located on the periphery and extends over the axes of movement, canals, drains, and agricultural 

basins. The buildings contain structural typology with an average height of two or three floors' load-bearing 

walls and concrete or wooden roof. Figure (01-26) depicts an example of linear tissue.  
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Figure (01-26) A typical linear pattern in the traditional settlements, Lasaifar Albalad, Kafr Elshiekh 

governorate (taken by the author).  

Thirdly, the Scattered tissue spreads in marginal areas outside the boundaries of the urban space, and its 

features include encroachment on agricultural lands (separate buildings in the middle of the fields) that 

appeared in the eighties period scattered over agrarian land on both sides of the primary and secondary 

entrances and regional roads between villages. In addition, new building types appeared, such as modern and 

residential villas. Figure (01-27) shows an example of scattered tissue.  

 

Figure (01-27) A typical linear pattern in the traditional settlements, Menouf, Gharbia Governorate 

(taken by the Author). 

1.4.2 Urban Fabric – Lazio Region  

Traditional settlements in Italy have numerous patterns in terms of location (coastal and inner) and geography 

(hilly, plain, and mountain), accessibility and services (Territorial Cohesion Agency, 2021), population 

(European Commission, 2021a), and economic activities (agriculture, fishing, and forestry). Each pattern has 

its own built environment identity. The rural fabric is mainly characterized by small and medium-sized farms 

whose rural courts form a scattered settlement system that has different densities and structures concerning 

the size of the farm and the cultivation order (FORMICA, 2002; Picuno, 2012; Diti, 2013). Figures (01-28) and 

(01-29) show some examples of the traditional rural settlements in the Lazio regions. 
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Figure (01-28) Aerial view of a typical scattered distribution in the Lazio region's rural and suburban 

agricultural areas (taken by the author). 

 

Figure (01-29) Aerial views of three traditional settlements in the Lazio region (Google Map). They have 

almost the same population size. Thus, the impact of topography on the urban fabric can be visualized. 

 Focusing on the agriculture-based traditional settlement pattern - the research realm, in the first 1900s, 

was a “whole built complex” or “operation center” to the farm. It was shaped by achieving families' needs, those 

who cultivated the farms. Its size correlates to the population in many forms: scattered dwellings, isolated or 

clustered farmhouses, and small villages. Each one has a different function: dwellings, stockbreeding, initial 

crops processing, and cooking and water supply structures (Torreggiani & Tassinari, 2012). In short, Maino et 

al. (Maino et al., 2016) characterized rural Italian buildings into four types (Dwellings, production buildings, 

mixed-function buildings, and temporary structures). That is the overall- characteristic. However, each region 

has identical buildings (Pagano & Daniel, 1936; Picuno, 2012).  

 For example, in the Basilicata Region, Grano (Grano, 2014), in her bibliographic analysis, stated that 

the early 1900s houses consisted of dwelling and annex -as storage- “rustico,” in three typologies, shared in 

one room in the same building, several juxtaposed or superimposed rooms in one building, and separate 

buildings. Besides, she grouped the farm types, namely, primitive forms (including the first two typologies), 
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unitary forms (two floors), and particular forms (such as farms and holiday huts, with variable structural 

characters depending on the conformation of the ground and the availability of building materials). 

 Another example in the Lazio region, we can find the primitive circular-base hut “La Caprareccia,” 

another developed one, the two-story houses with an elongated shape “Casa Latina,” the massive farmhouse 

“Il Casale,” and the tower house “Casa a Torre,” Figure (01-30) depicts these typologies. Finally, Pagano & 

Daniel (1936) showed samples affected by the plain topography, representing the static mass and external 

stair, as seen in Figure (01-31). 

 

Figure (01-30) Traditional rural buildings typologies in the Lazio region. Panel 1: shows A single-room 

dwelling built with mixed clay and straw (Pontiniaweb, 2021). The huts present in southern Lazio are called 

"Caprareccia." Panel 2: shows Two-story houses with elongated shapes and several rooms built in stone 

(Borghidilatina, 2021). The house developed with the increase of family members and agriculture intensity. 

The houses also incorporate the services, such as stables and barn. Panel 3: shows a massive farmhouse (two-

story construction) “Casale.” (DIGILAND, 2021). There was a large courtyard where part of the livestock was 

housed. Panel 4: shows a four-story tower house, “Casa a Torre,” with massive fortification. (DIGILAND, 

2021) Mixed-use building (residential, granaries, and stables ). 

   
Figure (00-31) Rural dwellings and farm building typologies of the early 1900s in the Lazio region (Pagano 

& Daniel, 1936). 

The rural built environment patterns in Italy witnessed paradigm shifts due to many aspects. First, in 

the aftermath of World War 1, with the rise of fascist rule (Benito Mussolini) between (1922 - 1943), this political 

milestone led to significant rural built environment regeneration and change in the form of the traditional 

settlements in many regions. Secondly, at a glance, many legalizations were launched to restructure, such as 

Serpieri Law in 1924, the (Mussolini Act) integral land reclamation “bonifica integrale” in 1928, and others. That 

revolved around such as (Frost, 1934).  

These initiatives aimed to recover the environmental deterioration such as malaria-ridden plains and 

wetlands, besides the hydraulic problems, modernizing agriculture technologies, and raising capacity. In 

other words, to restructure the rural landscape, exemplified in establishing new settlements and towns, 

improving the roads, irrigation, and drainage networks (Caprotti, 2007b; Margione, 2018) in many regions 
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(Lazio, Puglia, Emilia-Romagna, Piedmont, and Sardinia) (Monica & Bergamaschi, 2019). Figures (01-32) and 

(01-33) highlight the built environment in Agro Ponitina pre- and post-remediations, respectively.  

 
 

 
  

 

Figure (01-32) Agro Pontine built environment pre-remediations in 1928. Right panel: typical traditional 

hut (MAP, 2021e). Middle panel: Cattle grazing in the malaria-ridden swamps. Left panel: Typical 

dwellings (so-called “Lestra”) and daily activities used as a temporary shelter for shepherds during 

transhumance (BOTTONI, 2017). 

   
 

Figure (01-33) Agro Pontine built environment pre-remediations in (1936-1937). Left panel: Modern 

threshing building (MAP, 2021d). Middle panel: the main stree “Corso10” of Littoria town (MAP, 2021b). 

Right panel: Daily peasants' life on a typical farm (MAP, 2021a), the photo shows the scattered urban 

fabric. 

"Between pro- city and pro-village, I am pro-village,” Mussolini said (Weiner, 1976). These words reflected 

the exceptional attention of the rural village. In other words, the initial modern town grew from rural areas, 

namely Pontine Marshes or so-call “Agro Pontina,” southern Lazio, that witnessed the emergence of five new 

towns Littoria (now Latina) (1932), Saupaudia (1934), Pontinia (1935), Aprilia (1937), and Pomezia (1939). The 

peasants have been resettled from northern Italy due to the high unemployment rate and overpopulation.  

Latina town could be taken as an example. The planning was entrusted to the architect Oriolo 

Frezzotti. The public buildings represented the core of the new towns, which are the pivot of connections 

between different functions of the intimate contexts on one side and the ultimate urban contexts on the other. 

Figure (01-34) highlights the built environment characteristics of Latina town. The new towns have been 

discussed in detail from morphological and spatial perspectives and urban planning (Caprotti, 2007a) (Scricco, 

2014) (Ippoliti et al., 2014) (Margione, 2018) (Bonfante, 2019).  

 
10 Corso is the main street of a city, begins and ends in a square, is often inserted in a pedestrian area and is usually flanked by elegant 

shops. 
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Figure (01-34) Panel 1: shows the master layout of Littoria (now Latina), the first established town in Agro 

Pontina. (the author) based on (Weiner, 1976). the planning was entrusted to the architect Oriolo Frezzotti; 

the public buildings are the core of these patterns denoted in the hierarchical squares (A, B, and C) -the 

symbol of the fascist power, then the linear buildings, maximum 3-story  buildings (a typical feature of the 

rural settlements) the city connected from the central square by five axes towards surrounded urban contexts 

(sea, countrysides, and cities) (Margione, 2018). Panel 2: views the National Opera Building in 1936 “Opera 

Nazionale Ballila11” (MAP, 2021c). Panel 3: views the same zone in 2021 (Google Map). The figure shows the 

transformation of the architectural typology of the adjacent building, the road, and the public space; 

however, the Opera Building remains with minor changes in the roof.  

The second world war in the 1940s was the second milestone that affected the Italian landscape 

negatively (Wendt, 1962). That is characterized in general by worsening living conditions. For instance, the 

flourished Agro Pontina project has been devastated, as described in (Mangullo, 2015): most farms were 

demolished, the land was swamped by water, and the pre-war livestock was lost. 

Counter that, in short,  the so-called post-war recovery (Tenzon, 2018) led to drastic transformations, 

to clarify; between the late 1940s and the 1950s, ” 20% of the Italian landscape was intensely restructured (De 

Dominicis, 2019). The Italian government issued many initiatives started by the so-called “UNRRA Casas” to 

organize and plan the development interventions within many parts of Italy (Pontrandolfi, 2020). The Agrian 

Reform followed that to facilitate socio-economic development, funded by the well-known “Cassa per il 

Mezzogiorno,” a public investment body to develop the southern regions (40% of population and area).  

Regarding (Clark Carey & Carey, 1955; BOWE, 1961), the Agrian Reform issued to meet the dispersed 

families' demand, the constructed rural villages comprised dwellings and service buildings (school, nursery, 

church, post office, surgery, police station, recreation sports, and shops). Each village serves 4000 inhabitants 

in a 6000-hectare area. Another so-called Service Center (smaller than the village) aimed to serve 800 

inhabitants in a 1000-hectare area, comprising a chapel, school, surgery, general store, and recreation center. 

Finally, the agricultural centers of offices and warehouses provide techno-economic support to the targeted 

population. They mentioned that these drastic changes led to significant sociological complications. This era 

was described in  (Schachter, 1965) by the newly irrigated lands and opened schools, the adopted-modern 

farm techniques, and the numerous raising capacity initiatives. 

 
11 During the fascist regime, the name of Balilla given to boys between the ages of eight and fourteen, organized in paramilitary 

formations at the Opera Nazionale Ballilla. (Treccani, 2021). 
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Thirdly, during recent decades, these traditional settlements and traditional buildings are being 

decreased – due to many causes- steadily (Caltabiano, 2006; Grano, 2014; East, 2017; Picuno, 2016; Ledda et al., 

2019; Daglio et al., 2020). As discussed in many studies at a regional level in Italy, such as Campania 

(Sorrentino, 2013; De Joanna et al., 2020), Emilia-Romagna (Tassinari et al., 2008), Veneto (Tempesta, 2010), 

Basilicata (Forleo et al., 2017; Cillis et al., 2020), Abruzzo (MacDonald et al., 2000), and Sardinia  (Perpina 

Castillo et al., 2018). Di Figlia (2016) investigated the abandoned traditional rural villages deeply in the 

twentieth and twenty-first centuries. He characterized them in terms of the urban fabric, abandonment causes, 

existing conditions, and accessibility. Figure (01-35) shows Di Figlia’s classification of the abandoned Italian 

settlements. Figure (01-36) shows abandoned rural building in the Lazio region. 

  

 

Figure (01-35) Some of the characteristics of the abandoned settlements in Italy. Re-produced by the Author 

based on (Di Figlia, 2016). First, the pie charts indicate the urban fabric classification. They emphasized the 

scattered urban tissue of rural settlements in Italy. Second, the reasons for the abandonment have been 

discussed in several studies, for instance,  emigration (Schachter, 1965), natural disasters (earthquakes) (East, 

2017), wars (Grano, 2014), and the other reasons referred to the declaration of unfitness or public work 

constructions. Third, the timeline supported the significant shift of traditional settlements pattern in the 

aftermath of the second world war, particularly between the 1940s and 1980s.  Fourth, the majority of the 

existing settlements face a certain level of degradation.  

https://en.wikipedia.org/wiki/Emilia-Romagna
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Figure (01-36) Abandoned rural dwellings from the mid-1900s (taken by the author). Left panel: inside the 

inhabited center in Pontinia. Right panel: a building located in the marginal area of Aprilia.  

1.4.3 Land Use – Delta Region  

The agricultural lands represented the uppermost area in all governorates out of 12123.1 km2. This behavior 

changed in Monufia as well buildings area is almost one half the total area. The highest in Gharbia by 86% the 

lowest in Monufia is 68%. The Kafr El-Shiekh has a different behavior, with a 16% of the Non-cultivated areas 

and 11% cemeteries. Figure (01-37) Land Uses of Delta Region Governorates. 

 

Table (01-37) Land Uses of Delta Region Governorates (GOPP, 2008a). 

1.4.4 Land Use – Lazio Region  

The land uses functional dimension corresponds to the description of areas regarding their socio-economic 

purpose (European Commission, 2001). In this domain, the agricultural lands exemplified the uppermost area 

in the Lazio region by 7349 km2 (43%), followed by 30% of the forestries. Third, the unused and abandoned 

areas embody 14% of the entire area by 2488 km2. Fourth, the heavy environmental impact activities, such as 

(mining, energy production, industry, and construction) and residential areas, exemplify nearly 6% for each, 

0

500

1000

1500

2000

2500

3000

3500

4000

Dakahlia Damietta Kafr Elshiekh Monufia Gharbia

Land Uses area in Delta Regions governorates

Buildings Services & Cemetrries

Non-cultivated land Agriculture inside urban boundry

Agriculture outside urban boundry



 

Page | 78  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

while services such as (recreational and commercial) exemplify 1.5%. Finally, fishing and aquaculture 

represent less than 1%. Figure (01-38) shows the land use distribution in Lazio Region. 

 

Figure (01-38) Land uses of Lazio Region (EUROSTAT, 2021b). 

1.5 Built Environment and Energy 

 1.5.1 Buildings and Dwellings Characteristics - Delta Region  

Egypt has (16185063) buildings divided into four main types, regular buildings for housing purposes, regular 

buildings for work purposes, makeshift buildings, and nondescript buildings. Delta region has 3716088 

buildings representing 23% of total buildings in Egypt.  Figure (01-39) shows the relation between buildings’ 

numbers and the area of the Delta region governorates.  

 

Fig (01-39) Distribution of buildings by types. (the author) based on (CAPMAS, 2017b; GOPP, 2008b) 
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 The figures tell us that the Dakahlia governorate has the largest area and the highest buildings 

number. On the contrary, Damietta has the lowest area and building numbers. Kafr Elshiekh has almost the 

same area as Dakahlia, with half the building's number. Housing buildings represent the majority of buildings' 

residential energy consumption due to lighting recorded the heights values in regions governorates. Table (01-

05) defines different building types in Egypt. Figure (01-40) shows the distribution of residential buildings in 

rural and urban contexts. 

Table (01-05) The definition of buildings for housing and work purposes (GOPP, 2017b) 

House/ Apartment 

Building  

It consists of a floor and up to 14 floors, whether the floor contains an apartment or more 

Skyrise Apartment 

Buildings 

It consists of 15 floors or more. 

Villa with one or 

more unit 

A building consists of one or more units and not more than four floors. It may have a garden 

and a fence from the outside and a garage for the car. 

Chalet It is a building that is mainly built for housing and consists of one or more floors and not more 

than four floors, usually located near the coastal areas 

Country house 

(one/more) unit 

A building contains one or more units and consists of one or two floors at most. It is built of 

mud bricks. It does not contain apartments but rather rooms. 

Public building  A place designated for the residence of many individuals for various reasons and occupies one 

or more buildings or more housing units within one or several buildings. 

Work Building  They are the buildings established mainly for work and in which an activity of economic 

activities is carried out, such as governmental buildings, mosques, and factories. 

Mall  It consists of one or more floors and is used for commercial, entertainment, and service 

purposes. Or a mixed-use building (residential, commercial, and administrative ) 

Shops One or more shops and a group of adjacent stores, not topped by residential units. 

Boathouse  Not a countable building, it is used for residential or work or both purposes.  

Makeshift Buildings Like cemeteries, tints, stilt house 

 

 

 

Fig (01-40) Distribution of buildings by types (the author) based on (CAPMAS, 2017b) 

 The figure tells us that residential buildings predominate in urban contexts by 94% approximately. In 

rural contexts, residential buildings came first with 99% in Damietta, 94% in Gharbia, Kafr Elshiekh, and 

Dakahlia, while the lowest amount of this prevailing type is located in Monufia at 80%. Figure (01-41) 

0

200000

400000

600000

800000

1000000

1200000

Dakahlia Damietta K. ElShiekh Monufia Gharbia

Distribution of Buildings by Type in Delta Region

Regular Building for Housing Purposes Regular Building for work Purposes

Makeshift Buildings Nondecript Building



 

Page | 80  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

illustrates two examples of the skyrise and villa.  Figures from (01-42) to (01-45) depict examples of makeshift 

and undefined buildings. 

  
(1) (2) 

Figure (01-41) Panel 1: An example of a typical country house located in the Delta region. The wall 

construction is made from mud-brick and wood and rice straw roof. It represents 5% of total residential 

buildings (212085 buildings in rural and 15279 buildings in urban); Panel 2: Typical modern dwellings 

pattern in rural areas. The construction typology is reinforced concrete skeleton and red brick. This 

typology represents about 94% of total residential buildings (2270302 buildings in rural and 655734 

buildings in urban) (taken by the author). 

  
(1) (2) 

Figures (01-42) Panel 1: A typical skyrise apartment building pattern is usually located on the Nile 

Riverfront and at the city/district entrance. It represents less than 1% of residential buildings. Panel 2: An 

example of a typical fenced villa located in the Delta region. The construction typology is a reinforced 

concrete skeleton and red brick. This typology represents about 0.5% of total residential buildings (5228 

buildings in rural and 2910 buildings in urban) (taken by the author). 

 

  

(1) (2) 

Figures (01-43) Panel 1: A typical makeshift building (coffee shop) in rural areas, usually located along 

with the local road networks. Monufia Governorate. Panel 2: A typical makeshift building (cemeteries), 

usually located on the outskirts of the village (taken by the author). 
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(1) (2) 

Figures (01-44)  Panel 1: A typical undefined abandoned building. Monufia Governorate. Panel 2: Typical 

shops, Gharbia Governorate (taken by the author). 

 
 

(1) (2) 

Figure (01-45) Panel 1: Typical work building. A mosque, Kafr El-Sheikh. Panel 2: Typical work building. 

An agriculture society, Kafr Elshiekh  (taken by the author).   
 

Apartment buildings are predominant in all the governorates. Figure (01-46) shows the distribution In the 

regular building for house purposes.  

 

Fig (01-46) Distribution of the regular buildings for housing purposes in the Delta governorates by (urban-

rural) (the author) based on (CAPMAS, 2017b). 

Rural areas have 2462216 buildings, representing 78% of the total buildings in the Delta region. The 

house apartment buildings are the majority. By floor number term, the average prevailed typologies are that 
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the 1-story and  2-story buildings represented the highest number by 70% (915788 and 918040). Next, the 3-

story by 21%, then by the four and five floors by 7% and 2%, respectively. Fig (01-47) illustrates the distribution 

of the residential buildings in rural areas by floor. 

 

Fig (01-47) Distribution of dwellings in rural areas in Delta Region governorates by floor number (the 

author) based on (CAPMAS, 2017b). 

 Abouaiana (2016), in a field study of rural settlements in the Delta Region, characterized the typical 

modern rural dwelling in terms of construction, location, and morphology. As shown in Table (01-06) 

Table (01-06) The current modern dwelling pattern in Delta Region (Abouaiana, 2016). 

Construction Date and Location  In the 1980s. It locates inside an agricultural area or urban mass 

Floors no./ height (m) / Foot print (m2)  2 floors with a 2,90 m highet. The area ranges between (80-160)  m2 

Morphology / Average Room Areas include a hall, three rooms, bathroom, kitchen, staircase, terrace, and 

sometimes farmyard. The average room area is 14 m2. 

Construction typology & finishing  the roof is constructed of a reinforced concrete slab. The walls are constructed 

of red brick (12 and 25) cm. Elevation finished with cement plaster. 

Window to wall ratio / Type The average window to wall ratio (WWR) is 12%. Windows are made of single 

clear glass 3mm with a wooden frame and local shading screen “sheesh.” 

The majority of the buildings are in good construction status, about 71% in Kafr Elshiekh and 78% in 

the other. Simultaneously, an average of 17% needs minor renovation in Damietta and Kafr Elshiek, then 12% 

of others. Only 8%  of buildings require medium renovation,  and 3% have deteriorated, as shown in Figure 

(01-48). Figure (01-49) depicts the distribution of residential buildings by construction status.  
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Fig (01-48) A dwelling in a rural settlement in a bad construction condition and requires significant 

rehabilitation (taken by the author). 

 

Fig (01-49) Construction status of regular buildings for (housing and work) purposes (the author) based on 

(CAPMAS, 2017b). 

1.5.2 Buildings and Dwellings Characteristics – Lazio Region  

Italy has a total of (14515795) buildings. 4% of them are building complexes, which are, regarding the ISTAT 

glossary, “set of non-residential constructions, buildings, and infrastructures, that is usually located in a limited area (often closed 

and well-delimited). They are aimed exclusively (or mainly) at the activity of a unique association, institution, company or institutional 

household.” Lazio region has 954679 buildings, accounting for 6.6% of Italy’s buildings, divided into seven types. 

Table (01-07) defines some of these types by function. Figure (01-50) shows the distribution of entire buildings 

by number in Lazio provinces.  
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Table (01-07) The definition of building complexes and buildings by function (ISTAT, 2021b). 

Aspect Description 

Production 

Building 

 Industry, handicraft, agriculture, and general production. 

Business district/ 

tertiary. 

 Public and private administrative offices, financial districts, insurance companies, and 

representative offices. 

'turist/receptive.' Tourist residences, hotels, convention centers, health spas, and camping areas. 

Services • Services to person: cultural, social, health, welfare, and hospital services, sports 

facilities, education, technological systems, public parking lots, fairs/exhibitions, park 

areas/gardens;  

• Services to the community, such as barracks and prisons. 

Other Religious institutions and churches. 

Building Complex Used (totally or partially) for residential (and/or) goods and services production purposes. 

 

 

Table (01-50) The distribution of entire buildings, by number, in Lazio provinces and the area. 

Rome has the highest buildings numbers in the region with 4.7 million (49%), in the second place 

Frosinone and Latian by (19 and 15) % respectively, then Viterbo and Riete by (9 and 8%). The significant share 

of buildings in all provinces is for residential buildings, which accounted for (801210) buildings, which 

signifies 88% of the total number. For the non-residential buildings, the “other buildings”  came first (53898), 

indicating  6% of the total buildings,   followed by commercial, production, and service buildings by 5%, 

finally, tourists and services by 1%. Figure (01-51) summarizes the building distribution. Figure (01-52) depicts 

the distribution percentage of regular buildings by type in Lazio provinces. 
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Table (01-51) The percentage of the buildings distribution (residential and non-residential) of Lazio's 

Provinces (ISTAT, 2011). 

 

Figure (01-52) The distribution percentage of regular buildings by type in Lazio provinces (ISTAT, 2011). 

In terms of the construction period, between 1945 and 2011, the average number of residential buildings 

number increased by 16%  each decade. The 1980s witnessed the highest growth of 21%, followed by the 1960s 

and 1990s by (17 and 14) %, respectively. Regarding building construction conditions, one-half of the 

residential buildings have a good construction case, then 32% are very good, 15% are in a medium case, and 

2% (206092 buildings) are in a bad case. Figure (01-53) shows the construction case of the residential buildings. 

Figure (01-54) shows a poor condition building example.  
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Figure (01-53) Distribution percentage of the regular residential buildings in Lazio provinces by the 

construction state (ISTAT, 2011). 

 

Figure (01-54) An example of a rural building by construction condition Pontinia, Lazio Region (taken by the 

author).  

In terms of dwelling numbers in the residential buildings, Figure (01-55), all provinces have almost 

the same distribution percentage behavior. The majority of the buildings have more than nine dwellings. 

However, apart from Frosinone, the data indicated different behavior, where 84% of the buildings have (1-2) 

dwellings. In terms of floor number, Figure (01-56), the data indicated that all provinces have the same 

distribution percentage behavior. The highest are two-story buildings by one-half, and the lowest is four or 

more ones by 10%. Other than Rome case recorded (40 and 10) % respectively.  
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Figure (01-55) Distribution percentage of the regular residential buildings in Lazio provinces by dwellings 

number (ISTAT, 2011). 

 

Figure (01-56) Distribution percentage of the regular residential buildings in Lazio provinces by the number 

of floors (ISTAT, 2011). 

The average room number of the dwellings is 4.08 rooms/dwelling, 32% consists of four rooms, then 

(24 and 19) % have three and five rooms respectively. Almost 11% for each (two and six or more), finally 2% 

have only one room.  73% have one kitchen, 26% have a kitchen corner, and 1% have two or more kitchens. 

Most have a staircase by 60%. 29% of the dwellings have four rooms, and 11% have two or more.  Figures (01-

57) and (01-58) illustrate some examples of modern buildings (residential and non-residential) in the Lazio 

region.  
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Figure (01-57) Some examples of residential buildings in traditional settlements in the Lazio region 

(Google Maps, 2021). Panel 1: shows typical three-story buildings in Roccagorga, Latina. Panel 2: shows a 

four-story building in Carpineto Romano, Rome. Both indicate 9% of the residential building by floor 

number. Panels 3 and 4: show two-story residential buildings with shops/services on the ground floor in 

Amaseno, Frosinone, and Poggio Mirteto, Reiti, respectively.  

 

Figure (01-58) Some examples of service and commercial buildings in traditional settlements in the 

Lazio region(Google Maps, 2021). Panel 1: shows a contemporary police station in Torrice, Frosinone.  Panel 

2: shows a private medical center in Acquapendente, Viterbo. Panels 3: depicts an elementary school in 

Roccagorga, Latina; the elementary schools in Lazio have the highest share by 40%. Panel 4: shows a modern 

shopping store in  Sant'Elia Fiumerapido. Services and commercial buildings are (11803 and 18979), 

demonstrating (8 and 13) % of the total non-residential buildings in Lazio.  
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1.5.3  Economic Activity, Built Environment, and Energy – Delta Region  

As introduced, farming and fishing are the major activities in the Delta region to investigate the relation of 

activities and the built environment. the Author implemented a field trip in a typical traditional settlement 

(Al-Bannaien) in Kafr Elshikh Governorates where the small-dimension fisheries economy is prevailing 

(Abouaiana & Mendonça, 2022).  A set of personal meetings with fishers took place. They described the 

dominant local fishing cycles as follows: a group consists almost of some (3-4) fishermen, collect fish yield 

from individual local fishermen, then move to fish big market “Al-Bursa” near to the border of the settlement, 

to sell the yield per box or “Wazna” -which equals 2 kilograms, which is managed by the “Al-Bursa” owner for 

10% of total sales. Then it is distributed to other cities.   

Other patterns of the fishing process, namely, selling the yield in a fish stock “Al-Halaqa” to the locals. 

The second one is to collect the small fish by children and a few fishers to sell them at too low prices to feed 

poultry and birds. Figures (01-59) show one of the traditional boats and the illegal fishing process of small fish 

to feed poultry and birds.  

  
(1) (2) 

Figures (01-59) Fishing activities in Al Bannaien traditional coastal settlements in the Delta region (taken 

by the author, 2019). Left panel: One of the legal fishing processes. Right panel: primitive (illegal) fishing 

process. 

 

The relation of fishing activities with dwellings is a weak direct correlation, as the local fishers 

described. On the contrary, the fishing culture's impact affects the built environment, notably visually, 

represented in landmarks, the distinguish boat industry that integrated with the landscape as shown in Figure 

(01-60).     

 
 

(1) (2) 

Figures (01-60) Visual impact of the small-dimension fishing economic activities on the built environment 

in Al Bannaien traditional coastal settlements in the Delta regions (taken by the Author, 2019). Panel 1: 

Integration of the boating industry with the landscape. Panel 2: A symbolic landmark shows a soldier and 

a fisherman. 
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The distributed energy in Delta region in 2017 accounts for 20272 million kWh. The residential lighting 

purpose consumed the highest amount of energy, with 70% in Dakahlia and Gharbia and an average of 45% 

for the other three. Conversely, the electricity transmission company does not distribute electricity for the 

transportation sector in the Delta region ( the less amount distributed energy in Egypt by 590 million kWh 

yearly). Each governorate has a different behavior of energy consumption. Table (01-08) summarises the 

energy distribution percentage among the sectors.  Figure (01-61) shows the electrical energy distribution by 

purpose. Conspicuously in the era of pandemia -if prolonged, the daily residential electricity consumption is 

anticipated to rise daily by 7% to 23% because of working from home (IEA, 2020). 

Table (01-08) The percentage of the distributed electrical energy according to the uses by (%) 

Governorate 

Industry 

Agriculture & 

rrigation Lighting Commercial Services 

Governmental 

 Bodies 

Public 

purposes 

Dakahlia 6 1 70 3 4 3 13 

Damietta  11 3 43 8 5 8 22 

K. ElShiekh 5 3 47 3 4 3 35 

Monufia 9 10 53 2 2 2 22 

Gharbia 12 1 69 7 2 6 3 

 

 

Figure (01-61) Annual distributed energy by the purpose of use in Delta governorates (the author) based on  

(CAPMAS, 2017a). 
 

Regarding electrical appliances, 89% of the Egyptian families in rural contexts have refrigerators, 33% 

have electrical water heaters (besides 15% use gas water heaters), 19% have automatic washing machines, and   

4% rely on airconditioning, 5% microwaves, and ovens. Figure (01-62) shows some of the electrical appliances 

and typical cooking. 
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(1)                          (2)                          (3) 

Figure (01-62) Panel 1: shows a typical gas oven for cooking purposes. Usually, it is located outside the 

kitchen. Panels 2 and 3: show some electrical appliances (Abouaiana, 2016).  

1.5.4  Economic Activity, Built Environment, and Energy – Lazio Region  

In the Mediterranean Sea, Lazio Region produced fishery in 2019 by 5679 tons (3.3%) of the total production 

in Italy (173961 tons). It is located in the ninth place of the coastal provinces. Sicilia has the highest share by 

19%, and the lowermost in Molise at 1%. By the fishing method, the small-scale fisheries exemplify 20%  of the 

total in Lazio, higher than the Italian national average (12% ). However, Raicevich et al. (Raicevich et al., 2020) 

mentioned that small-scale fisheries play a limited role in the Italian Gross domestic product (GDP).  

The total farms in Italy in 2016 accounted for 1145705  farms, distributed over an area of 16525472 

hectares. In Lazio, the total number of farms is 68295 farms, distributed on 827588 hectares. They exemplify 

5% of the national farm areas. In terms of area, Lazio came in ninth place among regions.  

The highest is in Sicilia at 10%, and the lowest is in Liguria at 0.5%. The farmer manages 94% of these farms 

and 6% by other management forms. 72% of farms rely on mechanical means. Such as hoeing and tractors. 

Figure (01-63) shows examples of agricultural activities 

 

Figure (01-63) Two examples of the small-dimension economies (farming) visual impact on the built 

environment Pontinia settlement, Latina (taken by the author).  

Noteworthy, the number of Italian farms is decreasing annually. For instance, between 2015 and 2016, 

it has fallen by 36% (34% in Lazio). A recent study discussed this phenomenon in Italy (Zavalloni et al., 2021). 

Regarding the farms' distribution at a provincial level, Rieti has the lowest share by 9%, and Frosinone is the 

highest at 27%, then around 21% of the other provinces12.  Figure (01-64) shows the distribution percentage of 

the farmlands in Lazio provinces in 2016 

 
12 Pontinia (the selected case study) has 1212 farms representing 6% of the total farms in Latina province (ISTAT, 2010). 



 

Page | 92  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

 

Figure (01-64) Distribution percentage of the farmlands in Lazio provinces in 2016 (ISTAT, 2022). 

The ISTAT does not separate between small-dimension and large-scale economies for forestry 

economies. However, the felling -trees cut down- areas in Lazio in 2015 were 4222 hectares13 (8%) of the total 

area of  Italy is 54218 hectares, coming in sixth place in the national production. Bolzano/Bozen has the 

uppermost share by 27%, and the lowest in Abruzzo by 3%. 

Regarding electricity consumption by sector, the services sector has the highest share with 8.798 Gwh 

(44%), followed by the residential and industrial sectors with 33% and 22%. The agriculture sector is less than 

2%.  At a provincial level, the highest electricity consumption in Rome by 69%, followed by 12% for each 

Frosinone and Latina, then 5% and 2% in Viterbo and Rieti, respectively. In per capita terms, Frosinone came 

in the first place with 5062 kWh/inhabitant, the second Latina with 4120  kWh/inhabitant, third 3316 

kWh/inhabitant in Rome and Viterbo, then 3143 kWh/inhabitant. Figure (01-65) depicts the electricity 

consumption by sector in Lazio provinces.  

 

Figure (01-65) Electricity consumption of the Lazio Region by sector (Terna, 2020). 

Regarding the electrical appliances, the majority of the families in Lazio have “White Goods,” 

specifically, refrigerators and washing machines (99 and 95)%, then dishwashers by 35%, freezers by 20%,  and   

1% rely on clothes dryers. On the other hand, only 28% of households have air conditioning (electricity-

 
13 The hectare equals 2.4 feddan (the equevelant measurement unit in Egypt) that equals 10000 m2 
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driven). Instead, most families (68%) rely on heating pumps, fixed or portable systems by 28%, and 4% on 

centralized or autonomous systems.  

On the contrary, 99% of the households have water heaters. The autonomous systems prevailed with 

68%, followed by the electrical ones with 23%, then the methane (the leading component of the natural gas), 

and centralized systems with 4% each. In terms of heating systems, they exist in  99.6% of the Italian dwellings, 

the autonomous one led by 63%, followed by the centralized and autonomous systems by 22% and 15%, 

respectively. The energy source It is worth mentioning that the domestic water heaters and inner spaces rely 

on the combustion systems because of related aspects to the availability and primary energy sources 

purchasing in economic terms (De Santoli et al., 2019). Figure (01-66) shows the percentage of households with 

water heaters, air conditioning, and heating systems. 

 

Figure (01-66) Percentage of households by heating14, air conditioning, and water heaters systems in 

2013 in Lazio (ISTAT, 2022).  

1.6 Case Studies  

1.6.1 Lasaifar Albalad Traditional Settlement 

1.6.1.1 Spatial Analysis 

Lasaifr Albalad comes in Egypt's fourth administrative system level (submunicipal division). It represents one 

of the 339 typical main villages in the Delta region. It follows Konaieset Alsaradoosy Local Unit that follows 

Desouq District in the Kafr El-Shiekh governorate. The population is estimated at 14000 inhabitants15m in 

 
14 Regarding the ISTAT Glossary; “the central system designed to heat all of the living quarters  in the same building, and housed in a dedicated 

utility room. The independent is designed to heat a single living quarter and usually located inside it or nearby and that is controlled independently. 

Lazio Region is one of the main producing engines of Italy, 

 with a GDP of about 170 billion euro in 2011, the Lazio  economy  represents  10.7%  of  the  national  GDP  and  it  is  comparable  to  that  of  

entire  European  countries  (Portugal, Hungary, Ireland, and Greece).  The single device is and ot connected to a centralised or permanent 

independent system 
15 The population of the village in 1997 accounde for 5311 inhabitant, as mentioned in the official urban boundary map 

released in 2000. In 2006 the population accounted for 8589 as per Wekipedia based on 2006 census. The Author used an 

Excel logic to generate the estimation of current year, as well the locals supports this estimation.  
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2021. The inhabited area (inside the urban boundary) is between (0.3-0.4) km2. Figure (01-67) depicts the 

ultimate and intimate contexts of the case study.  

  

Figure (01-67) The ultimate and intimate contexts of the Lasiafr Albalad village. (the author) based on the 

GOPP official maps. 

The settlement contains the urban fabric typical of villages in the Delta region. The local road network 

includes four width gradients from (8,6,4, and 2) m. It has a central public space and some private spaces 

(between dwellings and private gardens attached to houses) in terms of outdoor voids. In terms of water 

bodies, the settlement is bounded by two canals from the east (along the main road) and west and a sewage 

canal (from west to east) on the southern edge. Figure (01-68) shows the settlement’s urban tissue and land 

use distribution. 
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Figure (01-68) Urban fabric and land use of Lasaifar Albalad (the author). The map is available in AutoCAD 

(.dwg format) (Abouaiana, 2022b). 

 The total number of buildings in the settlement is about 700 buildings can be categorized into two 

groups. Firstly, the residential buildings are distributed as 670 residential buildings and 30 non-residential 

buildings16. Some residential buildings include different economic activities “shops” on the ground floor 

distributed randomly. Few residential buildings are vacant, and the bulk has two and three floors.  Almost all 

the buildings have one unit per floor only. All residents live in their ownership, whether extended family 

(grandfather, father, and son) or a house with relatives of the same family. 

The non-residential buildings have different types, in the first place, the religious buildings -mosques- 

by six buildings, then four primary and preparatory schools (general and Azhar), thirdly the governmental 

ones (Mayor’s House and the agriculture association), fourthly public service buildings (post office, health 

unit, and temporarily closed events center because of the pandemic),  then the recreational youth sports center. 

Finally, some commercial and storage buildings are distributed along the penetrating water body. Figure (01-

69) shows different building types.  

 
16 The number of plots has been counted from the official urban boundary map received from the agriculture association. 
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Figure (01-69) Examples of the non-residential buildings in Lasaifar Albalad (taken by the author) Panel 1: 

The Mayor’s “Omda” building is located in the core of the settlement. In front of the public urban void. Panel 

2: The classes of the preparatory school are southwest oriented (the preferable is north-east or northwest). 

Frosted stickers covered the windows to protect them from the sun. Panel 3: The youth center. Panel 4: The 

agricultural guidance building. 

The inhabitants' lifestyles can be grouped into three parts. Firstly, the youth meet together in the youth 

center to play football or another private playground, coffee shops, or walk, similarly the adults and elderly, 

with fewer sports activities and more home meetings. Finally, women have a more enclosed life, predominated 

by the home meetings, shopping in the temporally public market (on Tuesday morning). In comparison, 

playing outside is one of the preferable activities for children. Figure (01-70) depicts a typical recreational 

pattern in the settlement.  

 

Figure (01-70) Canal bank functions as an outdoor public space. It has an economic function (coffee 

shop) (taken by the author).  
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The settlement is considered a focal point to the surrounded ones (dependents and other main villages) 

in the basic-education schools. Vice versa, the older students moved to the Desouk district for the secondary 

schools and the other centers for higher education, like Kafr Elshiekh university. The main transportation is 

small buses which lead to the cities. Recently the local community bought a bus to deliver the students to the 

university directly. Otherwise, the small 3-wheel-car “Tuk-tuk” is the leading transportation means, 

particularly at the micro-scale. 

1.7 Pontinia Traditional Settlement 

1.7.1 Spatial Analysis 

Pontinia comes in the level four – a local administrative unit- of the administrative system of Italy,  

representing one of the 33 municipalities. It is located in Latina Province in the Lazio region. The population 

in 2020 accounted for 14945 inhabitants (Eurostat, 2021a). The inhabitant center’s area (inside the urban 

boundary) is 1 km2. The elevation map varied between (0-21) m. Figure (01-71) depicts the ultimate and 

intimate contexts of the case study.  

 

Figure (01-71) The ultimate and intimate contexts of the Pontinia village (the author). 

The settlement contains the urban fabric typical of the fascist-era villages in the Lazio region. Two 

parallel main roads and two water bodies bound the settlement on the north-west and south-east axis, Appia 

Street “Via Appia”17 from the east and Via Pontina from the west, which links Mussolini towns with Rome and 

Campania. Perpendicularly, parallel roads link the main roads, those so-called Miliara (Migliara) with a serial 

number, the main in Northern Pontina is Via Migliara 47. Figure (01-72) shows the road network in Pontinia.  

 

 
17 Via Appia was the major route of communication in the surrounded context, so and it was essential to be linked wth the roads came 

from the new towns. (Scricco, 2014). 
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Figure (01-72) The local road network surrounded Pontinia (taken by the author). Left Panel: shows the 

“Via Migliara 47” (6m width) that led to a smaller one, the so-called “Strada.”Right panel:(“Strada 

Portosello”) (4m width). 

 

It has a central public space (political and administrative core) that leads to the religious and educational 

core then to smaller services centers, almost a typical pattern like this shown in the Littoria masterplan see 

Figure (01-34). Figure (01-73) shows the original scheme of Pontinia.  

 

 

Figure (01-73) The original built environment of Pontinia (BOTTONI, 2017).  

 

 

The initial stage of the village (the core) consisted of the public buildings, as seen clearly—besides houses 

for the laborers. The village was inaugurated on 18 December 1934. Its design was supervised by Italian 

architect Oriolo Frezzotti  (Margione, 2018). Figure (01-74) shows the current urban tissue and land use 

distribution.  
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Figure (01-74) Urban fabric and land use of Pontinia village. The author edited the majority of buildings on 

the Open Street Map in October 2021 (OpenStreetMap, 2021). The map is available in AutoCAD (.dwg 

format) (Abouaiana, 2022d). It is evident that the buildings have two orientations: first to the north in the 

center (original scheme)  along the north-northwest and south-southeast axis. Second, in parallel to the road 

network, to the north-west along the north-east and south-west axis.  
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 Pontinia has two waterbodies Sisto River on the western side and Canal La Botte on the east. Figure 

(01-75) illustrates the waterbodies in Pontinia.  

 
(1) 

 
(2) 

Figure (01-75) The waterbodies surrounded the inhabited center of Pontinia (taken by the author). Panel 1: 

River Sisto. Panel 2: Canal La Botte. 

The total number of buildings in the settlement is about 1349, as counted from Google Maps and Open 

Street Maps (ISTAT census indicated 2366 buildings in the entire Pontinia). They can be grouped into two 

classes. The residential buildings are 1199 (88%), including many small attached structures such as sheds, 

small stores, and garages, besides 150 non-residential buildings, including a few attached buildings too. Figure 

(01-76) depicts structures examples of the attached residential buildings. 

 

Figure (01-76) Examples of the attached structures to the residential buildings provide different 

functions (here, car parking), shed from steel (the building on the right), and wood (on the left one).  

The residential buildings can be categorized into three groups. First, the detached houses, with pitched 

roofs, have almost a rectangular or square shape of one to three-floor, are usually located in marginal areas, 

as shown clearly on the urban fabric map Figure (01-74) (extended strips from the inhabited center)  with one 
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or two floors including one or two families. Second, the residential buildings vary between (3-5) floors with an 

average of 3 floors in the center, either for residential purposes or mixed-use with commercial and service 

purposes on the ground floor. The third is the southern margin's residential complex (four or more floors). 

Scricco (2014) emphasized the observed positive correlation between buildings' height and roads width. 

Figure (01-77) shows examples of residential building typology.  

 

 
(1) 

 
(2) 

 
(3) 

 
Figure (01-77) shows examples of residential buildings typologies. (taken by the author) Panel 1: shows 

a single-family detached villa in the scattered urban fabric. In terms of floor number, it represents 20% 

of the total building. Panel 2: shows a seven-story building (with a roof floor). The ground floor is used 

as car parking. This typology (4 or more floors) represents 4%.  Panel 3: shows a four-story residential 

building (under construction, January 2022). As is seen, the building is implemented in line with the 

economic incentive, Ecobonus 110%. (Chapter Two) has discussed the energy efficiency measurements 

in Italy and Egypt.  
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The non-residential buildings have different functions. First, the religious buildings, a church in the 

center, second, the public service buildings (municipality, agricultural consortium, culture palace,  police 

station, hospital, municipal pharmacy, local health unit “A.S.L,” and banks), third, school buildings, fourth, 

recreational buildings (3-star hotel, day-use house, bars, sports hall, elderlies care), then commercial buildings 

(big stores, supermarkets, tractors/agriculture machines vendors) vendors and finally monumental buildings 

(water tower). Figure (01-78) shows some examples of public and services buildings.    

 

 

 

Figure (01-78) Examples of public buildings (taken by the author). Panel 1: shows the historic theater. 

Panel 2: show the municipality building. Panel 3: shows “Giovanni Verga” secondary school. Panel 4: show 

the rural bank (a contemporary architectural typology inspired by the original scheme). 

To diagnose the Italians’ lifestyle. The ISTAT daily life indicators grouped the settlements by size. In the 

case of Pontinia (10-50 thousand inhabitants), the residents spend their daily life between different activities, 

namely personal care, employment, study, household work,  meetings, leisure, and finally, travel. These 

activities are based on age groups, weekends, and weekdays. 

To clarify in short, first, the age group 15 years or more (84% of Pontinia’s inhabitants) is spending 53-

61% of their day in personal care. Second. a range of 20-27%  of their free time, in descending order, watching 

TV and reading, social life, sports and outdoor activities, and computing and hobbies. Third, 12-15% in the 

household works, Fourth, in employment by 2-6% on weekends, and 12% on weekdays. Then they spend 5% 

of their time-traveling, and finally an average of 2% of each studying and doing voluntary work. Figure (01-

79) shows the hours percentage of the inhabitants aged 15 years or more daily activities.      
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Figure (01-79) Percentage hours/day in main activities carried out by the population aged 15 years and 

over (ISTAT, 2022) 

The aged group between 3-14 years have the same activities, excluding employment, precisely the same 

as the other group’s first two activities. Third, the studying activities by 6% on weekends and 21% on 

weekdays. Then traveling (the same as the other group),  2% in household works, and finally the voluntary 

work on Sunday only by 2%. Figure (01-80) summarizes the percentage of hours/day in main activities carried 

out by the population aged between 3-14 years.      

 

 

Figure (01-80) Percentage hours/day in main activities carried out by the population aged between 3-14 

years (ISTAT, 2022).  
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1.8 Built Environment and Electricity Consumption Correlation  

1.8.1 Introduction and Limitations 

Many studies have investigated the energy consumption with residential building forms such as floor area 

ratio (Dawodu & Cheshmehzangi, 2017), buildings typologies (Torabi Moghadam et al., 2018), integrated with 

economic aspects such as economic growth (Jobert & Karanfil, 2007) and income (Wyatt, 2013), in addition to 

demographic, occupant behavior and, social aspects (Wright, 2008; Antonopoulos et al., 2019; Sena et al., 2021), 

and using of appliances (Huebner et al., 2016). 

 Other studies investigated these factors besides the occupancy rate in school buildings (Almeida et 

al., 2013) or mixed-use buildings (Woo & Cho, 2018). Other studies mapped the numerous approaches and 

methods between energy use and the built environment at an urban scale based on literature reviews 

(Anderson et al., 2015; Sharifi & Yamagata, 2016). Although all of these studies are implemented in 

international urban contexts at macro and mesoscale, they paved the way for these types of assignments in 

microscales.  

There is a lack of research investigating the correlation at Egypt's microscale (Egyptian villages). 

Almost in Italy, some recent studies showed the topic is still growing, which reflects the importance of this 

issue, despite being carried out in the urban context, such as in historical areas in Campania (Ascione et al., 

2013) and Sicily (Cellura et al., 2017), the middle-size cities in Lombardy (Caputo & Pasetti, 2017) and 

Piedmont (Torabi Moghadam et al., 2018), and finally the metropolitan areas in Turin (Delmastro et al., 2015; 

Carozza et al., 2017).   

Therefore, the seminality of this study is characterizing the existing built environment patterns, 

namely, buildings typologies, economic activities of dwellers, such as work type, and location, besides social 

aspects such as education level and type of lifestyle, in both microscale contexts in traditional settlements in 

Egypt and Italy, that found significant points of contact and differences between both contexts.  

Then the study provided a pilot experiment to explore the correlation of diagnosed built environment 

with the domestic electricity consumption (in Egypt only), which will pave the way for similar experiments in 

different contexts. Figure (01-81) portrays the investigated elements in the on-site survey.   
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Figure (01-81) The investigated factors in the field study in the Lasaifar Albalad settlement.  

 The experiment was implemented successfully in Lasaifar Albalad, Egypt. While in the Pontinia case, 

the experiment was limited to the pre-test stage. Despite that, the preliminary stage’s results (the uncompleted 

experiment) have been discussed to enhance future practices in Pontinia.    

1.9 Data Collection Method – Lasaifar Albalad   

Generally, it is noteworthy that the non-residential buildings are few compared to the residential ones. Hence, 

identifying the correlation with energy will be different because of the variation in function, occupation ratio, 

users, and operation hours.  

Contrariwise, the residential buildings, and for many reasons. They represent most of the buildings 

with different characteristics in terms of type (full residential or mixed-use activity on the ground floor) and 

the dweller's socio-economic factors. A typical mixed-use building that includes a milk manufacturer lab can 

be taken as an example. In this type, despite having only four buildings in the settlement, the monthly 

consumption of this activity is about 1000 kWh, while in the others, the consumption is less than the equivalent 

for residential purposes.  

 The field study occurred in April 2021 to investigate the mentioned factors in figure (01-xx). The first 

layer was personal meetings with the representatives of governmental bodies and locals to describe the 

purpose of the study and the anticipated results. The second layer analyzes the urban characteristics, building 

types typology, demographic data, and the average electrical energy consumption in summer and winter. This 

step relied on the Open Street Map satellite image18.  

The responses were collected based on direct contacts, integrated with an electronic (Googe Form) 

closed-end structure questionnaire (the questionnaire is available on (Abouaiana, 2022). It was distributed 

among three public accounts of the village on social media (Facebook). It aims to build and enhance the locals' 

awareness of this intervention. Although the Author believes this sample is homogeneous, on-site meetings 

took place to avoid bias against those who use information and communication technology. Samples’ selection 

 
18 The author’s contribution to the Open Street Map is available at 

https://www.openstreetmap.org/edit#map=17/31.18297/30.71843 (Accesed 03-05-2021) 

https://www.openstreetmap.org/edit#map=17/31.18297/30.71843
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in-situ considered that the buildings have different floors, types, and locations. Besides, it is known that some 

of their dwellers have no access to the internet. 

A sample of 46 buildings was selected. Firstly, 14 non-residential almost represented them apart from 

some shops. Secondly, 32 residential buildings located in different areas in the village (varies urban fabric) 

related to the road network, the paterfamilias have various economic activities.  

Likewise, in the online questionnaire that simplified the scientific terms, for instance, to determine the 

location in which urban tissue, the respondents were asked to describe dwellings’ location that is surrounded 

by many buildings like beside grand mosque (organic), along with the main road (linear), and near to village’s 

outskirts like being beside of the health unit or cemeteries (scattered). Another multiple-choice question to 

calibrate the answers is to describe the road width in front of their homes (2, 4, and 6 m).  

In the question of the average energy consumption in summer and winter, the respondents were asked 

to report the other units in the building because almost every building has extended family or relevant 

residents. The household size and number were investigated, in addition to floor numbers and whether the 

ground floor has a shop.  

To determine the economic activities, a set of questions was provided, such as working in the 

agriculture sector (to diagnose this small-dimension activity), work type, work location (in the village, in the 

city, in Delta Region, and outside), the used transportation to work, lifestyle, and education levels. This socio-

economic information is not only examined in energy consumption terms but also calibrates the answers. 

Figure (01-82) is synopsizing buildings' numbers and sources of data collection. The dataset (EXCEL and SPSS 

files) are available on the following Google Drive link:  

https://drive.google.com/drive/folders/1w62dU9by4CyZXuIj0G6o9QsVocFVSIVR?usp=sharing  

 

 

Figure (01-82) The examined buildings' distribution by type and source of data collection.  
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1.9.1 Sample Characteristics - Non-Residential Buildings 

Mosques come in the first place by distribution. The footprint of the grand mosque is about 300 m2 (the 

maximum capacity is about 250 prayers). It consumes monthly 180 and 220 kWh in the winter and summer 

months. The average annual consumption is 2400 kWh. It has a 10 kW diesel generator for an emergency. 

The school buildings (Azhary and General), first the general education, the footprint of the 

preparatory one is 220 m2. It comprises three floors, with a total built-up area of 660 m2 approximately. The 

first and the second floors have eight classes (each class has a “smart display” and a computer). It includes 

two computer labs, a library, a science lab, and executive rooms. The monthly consumption is about 500 kWh 

monthly (commercial tariff), with an annual consumption of 6000 kWh. While the primary school consists of 

three floors and ten small classes, the footprint area is 210 m2. The total built-up area is 630 m2. The average 

monthly consumption is 250 kWh (3000 kWh annually). 

The health unit building has a footprint area of 65 m2. The building consists of two floors, and the total 

built area is 130 m2. The center provides essential medical services, vaccination, and related-health activities 

during particular working hours. The average monthly consumption is around 1000 kWh, annually 12000 

kWh, which is high compared to the average energy consumption in the settlement due to mandatory 

equipment such as medicines, refrigerators, and sterilization devices. 

The governmental buildings: the agriculture association supports the peasants, provides them with 

production inputs, financing, and marketing processes, and reduces production costs. The area of the one-

floor building is 75 m2 approximately. The monthly average consumption is about 110 kWh (the annual is 1320 

kWh nearly).  

The same for the social buildings; the social development building, has two floors with a footprint 

area of 120m2. It consists of two floors, including an official social affairs unit and a kindergarten. The monthly 

consumption is about 120 kWh. The official operation hours are 35 hours weekly. It plays a vital role in the 

community development process. For instance, it provided a private bus to transfer university students to 

Kafr Elshiekh University and established a post office that offers many financial services. The events house 

area is 130 m2 -it has been temporally closed since the pandemia. It was used for social events, mainly funerals.  

In terms of commercial purposes, the independent shops' buildings like restaurants, vehicles, 

mechanics workshops, bakeries, and gas providers are distributed mainly along the main road. The average 

area is between 16-25 m2, with monthly consumption ranges of 80-120 kWh. In other words, 1200 kWh average 

annual consumption. The operation hours are nearly 10 hours daily. Figure (01-83) summarizes the yearly 

energy consumption of the non-residential buildings by meter square to enable a  comparison.   
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Figure  (01-83) The average square meter annual energy consumption of the non-residential 

buildings in traditional settlements in the Delta region.   

1.9.2 Residential Buildings Characteristics – Continuous Data  

The selected sample have represented 83 households and 458 inhabitants. In terms of footprint area, the mean 

is 100 m2. The amount is the dwellings between (90-100 m2) by 15 frequents, followed by six (70-80m2)-

buildings, then four residences in between (110-120 m2), the others are distributed equally, as seen in Figure 

(01-84).  

 

Figure  (01-84)  Residential buildings distribution by footprint area.   

 By floor number, 14 buildings have two floors by 44%, then the three-floor by 8 (25%),  came behind 

one-floor by four buildings,  and four-floor and five-floor buildings by 3 for each Figure (01-85) depicts the 

sample distribution by floor number.  

8 10
5

18

6 5

92

0

10

20

30

40

50

60

70

80

90

100

k
W

h

Annual Electrcity Consumption (kWh/m2/year)

0

2

4

6

8

10

12

14

16

50-60 m2 70-80m2 90-100m2 110-120m2 130-140m2 150m2 175m2

T
h

e 
fr

eq
u

en
cy

Buildings Distribution Frequently by Footprint Area (m2)



 

Page | 109  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

 

Figure  (01-85)  Residential buildings sample distribution by floor number.   

The mean of the total built-up area is 269 m2. Nine buildings have (140-180 m2) by 28 %. Secondly, 15 

buildings are distributed equally for the areas between (90-120 m2), (200-240 m2), and (270-300 m2), in third 

place the largest areas (450-520 m2) and (560-650 m2) repeated three times for each, and only two buildings 

between (360-400 m2) Figure (01-86) depicts the sample distribution by built-up area. 

 

 

Figure  (01-87)  Residential buildings sample distribution by built-up area.   

In terms of monthly energy consumption, the household’s consumption ranges between (50-495 kWh) 

in summer and between (50-560 kWh) in the winter. The mean is  200 kWh approximately. Figure (01-88) 

interprets the monthly average consumption of households. By building, the average annual consumption 

ranges between (1140- 14964 kWh) with a mean of 5678.25 kWh. Consumption between (3001-4000 kWh) 

frequented by 19% followed by (1000-2000 kWh) categories by 16%The less frequent is (8001-9000 kWh) group 

by one building, almost the other categories distributed equally. Figure (01-89) expounds on the annual 

consumption frequency of the sample. 
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Figure  (01-88)  Households samples average monthly consumption in winter and summer.   

 

Figure  (01-89)  Distribution of the residential buildings by annual energy consumption. 

1.9.3 Residential Buildings Characteristics – Nominal Data  

Figure (01-90) summarizes the economic activity characteristics of the paterfamilias and the social activities of 

households. In terms of work type, 41% are employees, seven respondents (22%) are work as freelance (by 

task) such as in the construction industry, then 13% are not working (unemployed and retired), 9% are self-

employees or business owners. In terms of work location, 37% work in the settlement, secondly those who 

work inside and outside the region, 22% for each. 16% stated they currently work in the Gulf Countries. 

Regarding mobility to work, the majority, one-half rely on public transportation (so-called microbus), 

23% walk to work, then 13% use their cars.  The data indicates that those, who work in Lasifar, go to work on 

foot and by public transportation. 

Two-thirds of wives are not working. The prevailing pattern of the respondents' recreational activities 

is family visits by  53%, which came behind other activities, including spending time in coffee shops and the 

youth center. These activities are implemented by small size families, in third place walking and going to 

Disouk City by 12% for each.  
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Figure (01-90) The economic related-activity characteristics of respondents. 

In order to identify the buildings positioning in the village -as described in (section 1.5.3), Figure (01-

91) illustrates the matrix between urban tissue and local road network width. 12 buildings (38% of the total) 

located on the organic fabric. They are distributed equally on the different road widths. Secondly, the linear 

fabric includes 13 buildings (41% of the total), the majority overlooks the 6-m road; finally, the scattered fabric 

(surrounded by the agriculture area) has seven buildings distributed on the 4m and 6-m roads. The absence 

of the 2-m road supports the aim of the question to ensure the best description of the urban tissue. 

 The respondents were asked to describe their feeling toward thermal comfort, represented in 

describing the orientation, where “Bahary” (towards north- seaside) means a good condition, while “Qibli” 

(towards south) means non-comfortability. 19:13 responses reported good thermal comfort. A positive relation 

between locating on linear and scattered fabric with good thermal comfort indicated,  vice-versa the traditional 

one. 
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Figure (01-91) Distribution of the sample buildings by urban tissue and local road network width. 

In order to investigate the relation between dwellers' small-dimension agricultural activities, the 

interviewed peasants described the predominant local farming cycles as follows: “wheat and rice crops 

production, after harvesting, the crops prepared in the relative industry, namely, wheat grinding and rice bleaching in a 

factory in the village or nearby village/district for domestic use and to sell them.”  

 The sugar beet crop is connected to the leading (governmental) sugar production factories in a particular 

city/district. Almost all the workers in this are from the village. Figure (01-92) shows a grain storage building.  

 

Figure (01-92) A grain storage building in the district. To receive the peasants' production, then to 

sell and distribute it (taken by the author).  

Another economic pattern, poultry farms, significantly impact electricity consumption. At the macro 

scale, poultry farming demands energy due to needed lighting (for 24 hours) that increases productivity and 

air conditioning in summer (no large-scale farms are indicated in the settlements). In the same vein, a local 

explained the process: “the monthly electricity bills doubled during farming birds months from October to June due to 

needed lighting,” He also used the upper roof for this purpose. Figure (01-93) shows two local economic activity 

examples in two dwellings. Figure (01-94) demonstrates private open spaces attached to the dwellings 

(private), including small-dimension economic activities. 
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                          (1)                            (2) 

Figure (01-93) Small-dimension economic activity examples in the same dwelling (taken by the author). 

Panel 1: shows a poultry farm inside a vacant apartment (third floor and the last) in a family-extended 

building. As seen, an electrical wire used in lighting came from the dweller’s below-floor. Panel 2: shows a 

bird farm on the roof floor (taken by the author). 

 
Figure (01-94) Typical in-between space configurations, used as poultry and bird farms and stores. The 

light structure consists of red brick walls and corrugated galvanized steel sheets (taken by the author). 

 

In order to describe the whole scene, rice irrigation could be taken as an example of indirect relation 

with energy. In its agricultural cycle (3-4 months) annually, the feddan (4200 m2) requires a significant amount 

of water (nearly ten times of surface irrigation times), besides 20 liters of fuel for the irrigation pump. What 

explains the low percentage (4%) of the total distributed electricity for the agriculture sector (as introduced in 

the past chapter). No detected relation with electrical energy consumption. 

All interviewed peasants described the relation of the economic activity with their dwelling, and they 

stated there to store some crops production for domestic uses only. They might keep a few elements inside 

their residences for work purposes, which is different, absolutely, from many years ago when they were 

storing fuel and farming pieces of equipment. Thus, the dwellings typology does not influence economic 

activities, either visually or in terms of energy efficiency. 
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1.9.4 Quantifying The Correlation -Statistical Analysis 

Statistical analysis plays a significant role in organizing and processing data scientifically and mathematically 

(DePoy & Gitlin, 2019), which explains the relations between variables that have four main measurements 

scale, as shown in Table (01-09). 

Table (01-09) Types of data, based on (Boslaugh, 2012) 

Data Type Scale 

Measurements 

Describtion  

Qualitative  Ordinal It refers to data that has some significant order. 

 Nominal Names of labels that do not have numeric values 

Quantitative  Interval The data is measured on a scale that has a distance from one another 

 Ratio “It  has all the qualities of interval data (natural order, equal intervals) plus a natural zero 

point.” 

Numerous statistical models were used to diagnose the relatedness between dependents and 

independents variables, Pearson correlation coefficient (r) is one of the most commonly used techniques that 

measure the strength and direction between two ratios (continuous) variables. It is determined by (r) value 

that lies between (-1 and +1), where the (+1) indicates a strong linear correlation between variables and (-1) 

represents a perfect weak correlation, and (0) no relation exists. (Khamis, 2008; Hauke & Kossowski, 2011) 

(Boslaugh, 2012). 

In this research context, many previous studies investigated different aspects of energy consumption 

in different contexts, in residential buildings such as (Chen et al., 2008; Santin, 2011; Dedinec & Dedinec, 2016; 

Rahman et al., 2017; Nasaruddin et al., 2021; Tran et al., 2021). 

The analysis took place using IBM SPSS Statistics software that is used to analyze data, predict and 

plan to prove assumptions and accurate conclusions to resolve problems in research and business (IBM, 2021). 

In addition, many websites provide open resources -calculators- working with statistics and formulas such as 

(Statistics, 2021). Table (01-10) shows the correlation with energy consumption. 

Table (01-10) Correlation coefficient between numeric data and annual building energy consumption 

Aspect  R P Value 

Footprint +0.342 0.055 

Built-Up Area +0.836 0.000 

Total Members  +0.604 0.000 

Floor Number  +0.887 0.000 

 The table shows Pearson Correlation Coefficient between building and demographic characteristics 

and annual energy consumption. A very strong positive correlation was found between floor number and 

built-up area (0.887 and 0.836). In contrast, the total residents in the building do not correlate (weak) between 

the footprint and the annual energy consumption. 

In the second variables group, the nominal, One-way analysis of variance (ANOVA) is one of the most 

broadly used statistical methods for assumption examination (St & Wold, 1989), which enables interpret a 

numerical variable by a qualitative variable’s means. In this sense, it grants the descriptors analysis that 

presents significant differences between a set of groups of a variable (David, 2017), three or more. For more 

about statistical analysis (Boslaugh, 2012). 
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In the research context, many studies analyzed the effect between the qualitative aspects and energy 

consumption and demand in residential buildings, such as the building geometry in the Mediterranean 

climate (Pacheco-Torres et al., 2015), building operation (Lu et al., 2016), building systems (Hsu, 2014) and 

typology (Martinez & Choi, 2017). In addition to different design variables in office buildings (Mechri et al., 

2010; Lam et al., 2015; Bramiana et al., 2016). 

The first independent variable is the work type. As shown in Table (01-11), the probability value (p-

value) equals 0.235 (more than 0.05), which means no statistically significant between work type and energy 

consumption variables. In other words, no observed effect. Furthermore, no multiple comparisons are 

required.  

Table (01-11) ANOVA Work type with annual energy consumption, data extracted from SPSS results   

Group 

Code 

Group Description Mean Standard 

Deviation 

F Value Sig. 

1 Employee 5592.92 2533.883 1.465 0.235 

2 Self-Employee 6800 1705.872 

3 Farmer 100084 7706.227 

4 Freelance 5412 4318.061 

5 Retired 4170 466.690 

6 No Work  3030 2833.161 

Secondly, Table (01-12) illustrates the variation analysis between mobility group variables with annual 

buildings energy. P-value equals 0.911, which means there is no statistically significant relationship between 

mobility to work and the energy consumption variable. 

Table (01-12) ANOVA test Mobility variable and annual energy consumption variable  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Public Transportation 5214.35 3101.115 0.177 0.911 

2 Private Car  6132 3639.398 

3 Walk  6316.50 5490.798 

4 Other 6000 3186.785 

Table (01-13) shows the variation analysis between work location group means with annual buildings 

energy. P-value equals 0.087, which means no observed effect between mobility to work location and energy 

consumption variable. 

Table (01-13) Variation analysis of work location variable and annual energy consumption variable  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Lasaifar Albalad 7230 4827.620 2.277 0.087 

2 Kafr Elshiekh Gov. 7145.14 2480.721 

3 Outside Delta Region 3658.29 1808.054 

4 Outside Egypt 3096 1648.417 

5 No Work  3840 0 

 

Table (01-14) shows the variation analysis between education level group means with annual 

buildings energy. P-value equals 0.783, which means no observed effect between education level and energy 

consumption variable. 
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Table (01-14) Variation analysis of education variable and annual energy consumption variable  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 University Education 5030.57 2448.254 0.358 0.783 

2 Above-Intermediate  6516 3734.526 

3 Secondary  6540 5021.819 

4 Preparatory  5284 5685.529 

Table (01-15) shows the variation analysis between lifestyle group means and annual energy 

consumption. The results indicated that there are statistically significant differences between variables, where 

the F value is (4.432) with a significance value of (0.011). Therefore,  it is presumed that at least one of the 

group means is significantly dissimilar from the other. In order to determine which of the differed particular 

groups, it is acceptable to continue with post hoc testing (Brown, 2005), so-called multiple comparisons, as 

seen in Table (01-16). 

Table (01-15) Variation analysis of lifestyle and annual energy consumption variable  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Family Visits 6654.35 3577.10 4.432 0.011 

2 Going to Disouk district 8397 4390.266 

3 Walking  5178 2834.736 

4 Other  2040 1074.430 

 

Table (01-16) Multiple comparisons between lifestyle group means with energy consumption 

Life Style with Energy Consumption  Mean diffrences Significance 

1:4 4614.353 0.018 

(* ) it means at a significance level of (0.05)  

(**) it means at a significance level of (0.01) 

The result showed that the mean consumption of buildings whose residents predominantly perform 

family visits as a fundamentally social activity is higher than buildings’ mean consumption of those who tend 

to carry out other social activities (spending time in the youth center and coffeeshops) by a variance (4614.353 

kWh) at a significant level 0.018. No statistically significant level between other group means.  

Table (01-16) shows the variation analysis of wives' work status with energy consumption. The results 

indicated no observed effect between wife work and energy consumption.  

Table (01-17) Variation analysis of lifesWife Work Status and annual energy consumption variable  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Working Wife  6133.09 3074.036 0.242 0.626 

2 Housewife 5440 4092.959 

In order to explain the effect of location, Tables (01-18) and (01-19) tell us that there is no statistical 

significance between building location group means (by fabric and by road) and energy consumption. 

Table (01-18) Variation analysis of location by urban fabric group means and annual energy consumption  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Traditional Fabric 5492 3659.470 0.149 0.862 

2 Linear Fabric 4572.92 3823.805 

3 Scattered Fabric  6378.86 4200.079 
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Table (01-19) Variation analysis of location by road network group means and annual energy consumption  

Group 

Code 

Group Description Mean Standard Deviation F  Sig. 

1 Road 2 m 3420 1535.187 2.218 0.127 

2 Road 4 m 5470.80 3089.142 

3 Road 6 m 6870.40 4436.363 

 

1.9.5 The Stakeholders  

In Egypt, engaging stakeholders in such a development process is too important. One of the pilot experiments 

in traditional settlements in the 1960s implemented by Architect Hassan Fathy pointed out the importance, 

although he provided profound environmental, social, and economic benefits, the locals left the village, as he 

described, basically because of missing an economic activity (Fathy, 1989).  

In Italy, in the current era, engaging local peasants in the decision-making in farming settlements 

significantly impacts the environmental aspects of the rural landscape (Gullino et al., 2018), like energy.  On 

another level, in the building sector, locals are the main obstacle to adopting energy-saving strategies in 

dwellings in the south of Italy (Berardi, 2013), besides the low readiness of EU locals (Interreg EU, 2019). For 

these reasons Italian government pays notable efforts towards engaging the local community in the National 

Energy and Climate Plan (Candelise & Ruggieri, 2020), as they summarized some of these efforts. 

Along with the different contexts in the domain of environmental and energy development, 

stakeholders are the first layer to ensure the success of any project (Smith, 2000) through a better 

understanding of many factors, such as the cultural and social aspects (Elmustapha et al., 2018), and locals’ 

attitude (Jacobs & Buijs, 2011). Many definitions of stakeholders are summarized by (Sharp et al., 1999). 

Back to the field study context, numerous talks with dwellers have been implemented about the 

research’s expected findings and the current environmental situation of the settlements. The discussions were 

totally varied between those who showed uncertainty about the issue and those who showed the ability to 

collaborate to improve their place. This step is rudimental to ensure the effectiveness of the intervention for 

better understanding the stakeholders' needs, include them in decision-making, and identify the actors and 

influencers, as introduced.  

To conclude, after examining the population sample, the stakeholders who offered collaboration can 

be grouped into four groups. First, some of the influencers are locals (youth and elderlies), the managers of 

the Agriculture Association (they are the representatives of the Egyptian government in implementing the 

rural development initiatives), employees from the local unit to which the village belongs, that the case study, 

program presenter working in the local television for the Delta region (Channel 6). It is worth mentioning that 

(Chapter Three) has described the stakeholder analysis and participatory approaches in detail.  

1.9.6 The Conclusion of the Egyptian Case Study  

The Delta region is one of the seven planning regions of Egypt, whose volumetric size classes range from cities 

and centers in the urban areas, which are linked by a diverse network of distinctive roads, and even the villages 

in the rural areas, which are characterized by a typical urban fabric od Delta’s village, the organic, linear and 

scattered fabric. 

The region is the only agricultural region in Egypt, where less than half of the labor force works in the 

agricultural and fishing sector. The agricultural areas constitute 75% of the region's area. While the average 

building area is 11%, the governorates' percentage varies between 30% in Menoufia and 3% in Kafr El Sheikh. 
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The region's governorates are similar in the land use distribution and density except for Kafr El-

Sheikh, which has slightly different behavior in terms of low population density, the percentage of 

uncultivated lands, services, and cemeteries, that represent 30% of the total area. 

Buildings are concentrated in the rural areas at 75% (due to the population distribution), and 

residential buildings represent 90%. The heights of residential buildings differ from urban ones, despite the 

similarity of the structural system (reinforced concrete and red brick), as buildings with one and two floors 

constitute 70% of the total residential building, while the three floors are less than a quarter—the majority of 

the buildings in a good construction condition. At the same time, 20% need renovation to varying degrees. 

In terms of electricity consumption, lighting accounts for more than half of the total distributed electrical 

energy in the region. Residents use conventional electrical appliances such as refrigerators and washing 

machines. The residents who own electric water heaters (one-third) and rely on air-conditioners for cooling in 

the summer (4%) consume more monthly energy consumption at a remarkable rate of 50% ( Abouaiana, 2021).  

In the same context, small-dimension economic activity greatly affects the electricity consumption to 

rely on lighting to provide a suitable environment for raising birds and poultry. The built environment is not 

affected by this kind of activity. Other than the coastal settlements, the fisheries culture has an apparent visual 

impact on the landscape. The economic activities do not influence dwellings typologies.  

The study selected a typical case study representing traditional settlements in Egypt using a field 

method. A set of interviewees with the locals took place to explore the socio-economic activities and explain 

the possible benefits of the research. The urban characteristics and the architectural typologies were diagnosed 

by integration of the on-site study and questionnaire.   

The buildings sector -one of the primary elements of the built environment- was categorized into two 

groups: the non-residential. A positive correlation between the number of electrical appliances and energy 

consumption was determined—the higher number of them, the higher consumption. The square meter 

consumes (5-18 kWh) annually, apart from the health center buildings, which consume about 90 kWh yearly. 

The lighting demand does not affect due to daytime operating hours, unlike dwellings, in which the lighting 

represents 40% of total consumption.  

The current average consumption of the dwelling’s square meter is 21 kWh annually. There are two types 

of meters, prepaid  (the majority) and conventional ones. The majority of locals reported that the consumption 

of the prepaid meters led to higher consumption. The author believes it is a myth because it is a new 

technology, and they have not been used to doing it like many years ago. The Egyptian government 

implemented this step toward the digital transformation plan. The kWh prices for different purposes and 

other data are available in this official report (MOEE, 2020). 

 The statistical analysis supports that the collected data are homogeneous and are distributed normally. 

A robust correlation was found between energy consumption, occupancy rate, and the total built-up area. At 

the same time, a significant observed effect of the family visiting social activity on energy consumption.  

These results led to a better understanding of the domestic energy consumption situation as a readiness 

step to improve energy efficiency. Rodrigues et al. (2014) emphasized this meaning in a similar meadow. The 

technical efficiency of buildings and related activities is vital in fulfilling global sustainability goals (IEA, 2020).  

The study engaged the stakeholders representing two perspectives  (bottom-up and top-down) in the 

scene. The bright side is that they were enthused to collaborate towards improving their built environment. 
However, it requires the deepen the technical study, which will be examined in the next chapter by mapping 

the relevant previous studies that were conducted in the Mediterranean region to explore the methods, 

approaches, tools, and best practices that can be applied in our micro contexts.  
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1.10 Data Collection Method – Pontinia  

In Pontinia, The field study occurred between December  2021 and January 2022. The procedure was different 

from the method implemented in Lasaifar Albalad. The first layer was analyzes the urban characteristics, 

building types typology, demographic data, and the average electrical energy consumption in summer and 

winter. Thus, a questionnaire has been developed for this purpose to analyze the urban characteristics, 

building types typology, demographic data, dwelling characteristics, and the average electrical energy 

consumption in summer and winter. The questionnaire is available at (Abouaiana, 2022b).  

 Noteworthy, the questions have been modified (than the Egyptian case study) in order to be suitable 

to the Italian context, based on two sources. First, the ISTAT aspects, such as social activities, for instance, the 

educational level (e.g., 2-3 year diploma “professional qualification” and diploma 4-5 years “maturity”). The 

daily life aspects. Second, the domestic energy consumption data and building thermal performance are based 

on the RECON tool developed by ENEA (RECON, 2021). 

It was distributed among many accounts (official and non-official) of Pontinia's social media platforms 

(Facebook). The questionnaire has been published on the official groups. However, another group felt non-

comfort with publishing the questionnaire. Within six weeks, only 11 valid responses ( the total is 13) have 

been collected.  The interpretation of this weak interaction can be one of the following, some technical terms, 

unclear questions, or aim.  The local community does not know the expected benefits of the project aim. The 

enclosed nature of traditional societies as (Introductory Chapter). Noteworthy that similar feedback was 

indicated from the experiment in Lasaifar Albald (where the author origins).  

The majority of the respondents did not answer the question about the building location and 

building form (either wrote “I do not know” or skipped the questions). 

The potential is that the majority of the respondents showed a good awareness of climate change topic 

91%, such as,  “Over time the average temperature of the earth rises, this is also due to the emissions and pollution of 

the more industrialized states. This rise in temperature causes climate change,” “The temperature is therefore increasing, 

climatic imbalance and melting of the iceboxes,” “it creates massive damage,” “it has gotten much worse,” and finally 

tho, others answered which means yes, I know.  

In the optional question about their opinion on improving energy efficiency, improving the 

environment, or improving buildings, 18% recommended two different strategies, namely, “activate separate 

waste collection and use all lights with sensors,”19 “insulate buildings, recycle the water used in the home.” While 18% 

answered in general by “Eliminate wasted power” and “economic incentives.”Annex (01-01) summarizes the 

sample characteristics.    

1.11 Comparative Analysis 

This chapter aimed to characterize the existing built environment patterns in the traditional (agriculture-

based) Mediterranean settlements and highlight and explore the domestic electricity consumption patterns 

towards a better understanding of the relationship between them, as an initial step in line with the chapters’ 

outcomes (Chapters 2 and 3) and the main objective.  

 
19   The author argues that the participant is willing to retrofit her building because she showed interest in receiving the 

study’s results. Therefore, she might be contacted in future research.  
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Egypt (representing the southern Mediterranean sea countries) and Italy (representing the European 

Mediterranean ones) have been selected. Table (01-20) shows the administrative systems in the case studies. 

Figure (01-95) shows the area, population, and density.  

 

  Table (01-20) Egypt and Italy in numbers: administrative system hierarchy 

Administrative System  Egypt Italy 

Level 1  7 Group of regions 5 Group of regions  

Level 2 27 Governorates 21 Regions 

Level 3 185 District  107 Provinces 

Level 4 4741 villages and 30888 satellites 7926 Municipalities 

 

 

(1) 

 

(2) 

Figure (01-95) Egypt and Italy in numbers. Panel 1: area and population by sex, the reference year 2021. 

Males represent 51.5% of the total population in Egypt and 48.7% of the Italian total. Panel 2: population 

density. 

 Two traditional settlements in Lasaifar Albalad, in Kafr El-Shiekh Governorate, Delta Region, Egypt, 
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inhabitants), predominantly rural, Mediterranean climate, building age (first mid-1900s), the similarity of the 

inhabited area (0.4 – 1 km2), the agricultural economic activities, vast farm areas, similarity in land uses and 

the plain topography.  The reference year is 2021 unless otherwise noted. Table (01-21) shows the main features 

of the Delta and Lazio regions. Figure (01-96) shows the regional area and population by sex and population 

density.  

Table (01-21) Delta and Lazio regions in numbers: population, area, and density. 

Factor  Delta  Lazio  

Population  21912166 inhabitants 5730399 inhabitants 

Population percentage from the total country population 21.6%  9.7% 

Area 12357.4 km2 12732.29 km2 

Area  percentage from the total country area 1.2% 4.2% 

Population Density (inhabitants/km2) 1773.2 450.07 

 

 

(1) 

 

(2) 

Figure (01-96) Delta and Lazio regions in numbers. Panel 1: Area and population by sex, the reference year 

2021. Males represent 51.1% of the total population in Delta and 48.3% of the Italian total, almost the same as 

the national percentage. Panel 2: population density. Both population density is high compared to the 

national average. 
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 Regarding the population distribution by age groups, it is evident that the age group (0-14) years 

represent 35% of the total, the (15-44) age group is 45%, the age group (45-64) represent 15%, and only 5% 

more than 65 years. On the contrary, the age group (0-14) year represents 13%, the age group (15-44) year is 

33%, the age group (45-64) represent 33%, and finally 21% more than 65 years. Figures (01-97) show the age 

group's population distribution in both contexts.  

 

 

(1) 

 

(2) 

Table (01-97) Delta and Lazio in numbers: the percentage of population distribution by age. Panel 1: The 

Delta region governorates. Panel 2: The Lazio region provinces.  
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  At the next administrative level, the case studies belong to Kafr El-Shiekh Governorate, Delta 

Region, and Latina Province, Lazio Region.  Kafr El-Shiekh has 16.4% of the total inhabitants in the Delta 

region, living on 28% of the total region’s area. The population density is lower than the regional average by 

41%. While Latina has 9.9% of the total inhabitants in the Lazio region (the same percentage compared to the 

region of Italy), living on 16.4% of the total region’s area. The population density is 251 inhabitants/km2. Table 

(01-22) shows the main features of the provinces.  

Table (01-22) Kafr El-Shiekh and Latina regions in numbers: population, area, and density, compared to the 

regional levels. 

Factor  Kafr El-Shiekh Latina 

Population  3600635 inhabitants 566224 inhabitants 

Population percentage from the total region population 16.4%  9.9% 

Percentage of the rural population to the total number in 

the same governorate or province 

76% 13.2%  

Area 3466.70 km2 2256.16 km2 

Area  percentage from the total region area 28% 17.7% 

Population Density (inhabitants/km2) 1038.6 250.97 

 In terms of the administrative hierarchy, Kafr El-Shiekh has ten centers (21% of the region’s total), ten 

districts/cities (17% of the region’s total), 44 main villages (13% of the region’s total), and finally 207 satellite 

villages (15% of the region’s total). Latina has one city out of three in the Lazio region, 14 towns (14% of the 

region’s total), 18 rural municipalities (7% of the region’s total).  In this line, the rural population in Kafr El-

Shiekh is 76%. On the other hand, Desouk rural district, to which the case study belongs, has 110176 

inhabitants (15 years or more)20. The area of the rural municipalities in Latina is 676.8 km2, and the population 

is 74488 inhabitants (13%) (Eurostat, 2021a).  

 It is noteworthy that the official statistical data (demographic and housing characteristics) are 

available at the governorates and districts level divided by urban and rural (the case study belongs to the 

Desouk rural district Kafr El-Shiekh) available at (CAPMAS, 2019). The 14th General Population, Housing, 

and Establishments Census of 2017 is the first electronic census. The difference from Italy is that the statistical 

data are available on the ISTAT for the municipalities level in Italy. However, it was available for building on 

the 15th Population and housing census in 2011. 

  Therefore, in this part, the comparison will be between Desouk rural district21 and Pontinia, taking 

into account the two different release times (2017 and 2011). Figure (01-98) shows the comparison between 

residential building distribution by floor number.  

 

 

 

 
20 Representing 66.2% of the total population.   
21 Including 11 local administrative units. 



 

Page | 124  
Chapter One: Built Environment and Energy Consumption in Typical Mediterranean Traditional Settlements: 

Cases of Egypt and Italy.  

Ahmed Abouaiana 

  
Figure (01-98) Desouk and Pontinia in numbers: distribution of the residential buildings by floor number. 

Almost the same behavior between the two contexts. In both contexts, one and two floors prevailed by 

77% in Desouk and 87% in Pontinia, which finds a typical characteristic (low rise buildings) of the 

traditional settlements.  

 

 In Egypt,  the census classified the buildings, by construction status,  into five groups by the need for 

renovation. However, only 19% of the buildings require renovation. While in Italy, the census has classified 

the buildings into four groups, only 16% of the residential buildings are in poor and very poor status. Figure 

(01-99) shows the residential building distribution by building status in Desouk and Latina.    

 

 

Figure (01-99) Desouk and Pontinia in numbers: distribution of the residential buildings by renovation and 

construction status, compared to the regional level.  
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By construction period, Table (01-23) shows the number of residential buildings in Desouk and 

Pontinia. 

Table (01-23) Number of the residential buildings (absolute values) by the construction period  

Factor  Desouk  Pontinia 

Until 1944 190 185 

1945-1960 474 376 

1961-1970 2164 767 

1971-1980 3575 528 

1981-1990 13335 254 

1991-2000 19327 155 

2001-2010 12469 101 

It is evident that the number of buildings in both contexts (Desouk rural district and Pontinia) before 

1944 were almost the same (185 and 190 buildings), which added another similarity to the selected criteria. 

The Egyptian census referred to “Building the Oldest Part” because of the phenomenon of the extended house 

family. Figure (01-100) shows the growth rate percentage in the number of residential buildings by 

construction date compared to the total building number. 

 

Figure (01-100) Desouk and Pontinia in numbers: growth rate percentage in the number of residential 

buildings by construction date compared to the total building number.  

It is evident that the boom in Desouk occurred between 1980 and 2000, which is supported by the 

argument of this research that the increasing amount of modern construction buildings, in the aftermath of 

the well-known events, respectively, the Egyptian-Israeli war, the economic openness policy, and migration 

to the gulf countries. On the other hand, in Pontinia, the boom occurred in the late 1950s and  1960s in the 

post-war recovery era.  

  1.12 Lasaifr Albald and Pontinia: Field Study Conclusion  

Integrated field trips have been implemented to explore the intimate contexts (Lasaifar Albalad and Pontinia). 

Although the similarity between the two contexts in general, it is patently clear that there are some significant 
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variances. First,  Lasaifar Albalad was a vernacular settlement grown by locals to achieve their socio-economic 

needs and developed by the time mainly by the government.  On the contrary, the planners and architects of 

the fascist era have planned Pontinia in order to improve the quality of life and treat the environmental 

deterioration, inspired by the rural Italian architecture and rational architecture which produced the fascist 

architecture. Figure (01-101) shows the urban tissue in both contexts.  

 
(1) 

 
(2) 

Figure (01-101) The urban tissue in Lasaifar (Panel 1) and Pontinia (Panel 2).  

 

 It is clear that both contexts’ urban fabric has grown from the core to outside, the compacted 

vernacular fabric in Lasaifar Albalad and the regular fabric by the architects' interventions in Pontinia. 

However, the scattered building and linear fabric on the settlements’ boundaries as common characteristics of 

rural Mediterranean settlements.  

 Pontinia has a unique rural character and fabric, belonging to a particular era in contemporary history 

in Italy and the world. In the same vein, the author has been implemented another field study trip in another 

two municipalities Aprilia (suburb) and Latina (City), to support his understanding of the fascist era’s cities. 

It was easy to recognize the similarity between the two municipalities. The perception of the road network 

was: easily connected and wide (in terms of buildings, and roads network, it is recognized as an urban 

compared to the Egyptian rural context). These regular road networks wanted to connect the cities with the 

sea on the west, and the main roads delivered to Rome. “Omnes viae Romam ducunt.”  Vice versa, in Lasaifar, 

the road network is compacted and has small widths from the major road to the smallest, which is usually 

close-ended.   

 For public and green spaces (apart from the vast agricultural lands), a significant variation has been 

indicated in terms of the lack of them in Lasaifar inside the urban mass areas. The majority of the voids are in-

between spaces, exclusively for dwellings. Vice versa, in Pontinia, there is an abundance of parks, open spaces, 

plazas, and vast road networks. Another variation is the floor area ratio. The majority of the buildings inside 

the urban mass in Lasaifar have 100% FAR. Vice versa, in Pontinia, it could be recognized the small FAR.   

 In terms of population, both settlements have almost the same population. Considering the ISTAT 

indicated the population in Pontinia included the inhabited center and the scattered building outside the 

center. Also, in Lasaiafr, the author has estimated the population using statistical Excel logic based on the 

available previous data.  

 In the environmental scene, it was evident that in Pontinia, environmental community activity based 

on plastic recycling has been spotted, besides the existence of and the green infrastructure represented in the 

vehicle electrical points, and the small photovoltaic panels on some dwellings and the municipality buildings. 

Figure (01-102) shows some energy efficiency practices. Figure (01-103) shows some environmental 

interventions. Furthermore, a similarity between water bodies has been observed in terms of the wetlands 

distributions.  
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(1) (2) 

Figure (01-102) shows some energy efficiency practices (taken by the author). Panel 1:  Photovoltaic cells 

on a residential building. Panel 2: Installed photovoltaic panels on the municipality buildings.  

 

  
                                          (1)                  (2) 

Figure (01-103) Panel 1:  A Christmas tree has been made from recycling, which may indicate an 

awareness level. Panel 2: green infrastructure practices represented in the electrical vehicle charging 

(taken by the author). 

 In the same vein, in Lasiafar, no green infrastructure or photovoltaic cells were indicated. The most 

noticed intervention is the canal linen to mitigate climate change and improve water resources efficiency, in 

line with the national presidential initiative Decent Life, which aims to regenerate the rural built environment 

in all rural areas in Egypt. Moreover, in (Chapter Four) the research has contributed to the first off-grid solar 

plant in Lasaifar Albalad).  

  From an economic perspective, few dwellings have a small-scale dimension of economic activity 

inside dwellings in Lasiafar Albalad. In Pontinia, this pattern is not existing. Another observation is the 

significant number of private cars in Pontinia and the numerous parking lots, which are different from Lasaifar 

entirely. 

 From a cultural perspective, both societies are enclosed, as observed from two situations. First, the 

author was asked by people (with some caution), “why are you taking photos, and who are you.” (however, the 

author’s origin from this context). In Pontinia, the same behavior was observed: “why did you select Pontinia?” 

No observed interaction on the Facebook Group (local community). Second, during the distribution of the 
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questionnaire and on-site meetings. It makes sense in Pontinia much more Egypt, represented in the 

interaction to the questionnaire was too weak. The collected responses were 11 from Pontinia (insignificant) 

and 26 from the other side. It was easy to contact the locals in Lasaifar vice versa in Pontinia because of the 

covid-19 precautionary measures (this is also a clear point of contention). 

 Although the insufficient participation by the local Italians has been proved in the study of Grifoni et 

al. (Grifoni et al., 2014) as a set of Italian experts concluded, the issue may be interpreted from a different 

perspective, such as related to the questionnaire itself, or maybe the locals' priorities. Finally, maybe because 

the lead researcher is a foreigner. Nonetheless, the bright side was the high support level and encouragement 

from the Municipality of Pontinia (which was not expected at the beginning of this research), such as sharing 

the questionnaire on the official Facebook page and providing feedback to the questionnaire, in addition to 

other factors described in detail in (Chapter Four), which could be a strong foundation for further studies. 

 In conclusion, the study provided the first intervention that focused on investigating the built 

environment in Lasaifar Albalad and Pontinia traditional settlements. Moreover, it has been succeeded in 

quantifying the domestic electricity consumption and finding novel statistical observations between the built 

environment in Lasiafar Alabald that can be replicated in the other rural settlements in the Delta region. On 

the other hand, in Pontinia, the study failed to quantify the domestic electricity consumption and find the 

relationship with the built environment as a sequence. Therefore, the main finding is that the used method 

should be excluded, and another approach should be obtained.  

 In this scene, the electrification systems in both contexts are totally different. The electricity sector is 

centralized and government-owned in Egypt, so all clients are subject to one system. On the contrary, Italy's 

electricity market is decentralized and subject to free-market mechanisms, which means wide variance such 

as in tariff prices due to the competitive market.  

 To clarify, the average price of electricity is 0.2259 EUR/kWh (Eurostat, 2021b). However, the prices 

vary depending on four aspects. First, the varied factors: the selling prices depending on the market (the cost 

determined by the suppliers), consumption time during the day, and the consumption amount. The other 

three are fixed aspects, network service related to infrastructure (bringing the energy from production plants 

to the end-user),  taxes, and electric system rates (e.g., reserved funds to support renewable energy) (De Santoli 

et al., 2019). Therefore, these factors can also be considered obstacles were preventing the utilized method to 

quantify electricity consumption. In other words, this issue should be re-investigated, and a new method 

should be obtained. Table (01-24) summarizes some characteristics of the two case studies. 
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Table (01-24) Selected case studies in Egypt and Italy. 

 Lasaifar Albalad Pontinia  

Location 31.18°N 30.72°E 41.41°N 13.04°E 

Administrative System Hierarchy Fourth Level 

 Submunicipal divisions 

Fourth Level  

Local Administrative Unit (LAU) 

Population Size 14000 inhabitants  14945 inhabitants 

Approximate Inhabited Area  0.4 km2  1  km2  

The Urban Fabric (not to scale) 

  

Elevation map 6 m  (0-21) m 

Morphology Plain Geography Plain Geography 

Coastal Area NO NO 

Buildings age (started from) The late 1950s 1935 

Buildings number  700 buildings approximately 1349 buildings approximately 

Open Public spaces  Lak of open public space Sufficient amount  

 

 To conclude, this chapter has investigated the built environment patterns in two traditional 

settlements in Egypt and Italy. It showed contact and differences points between them and provided a pilot 

experiment in the Egyptian case study to find the correlation between the built environment and electricity 

consumption pattern as an initial step. In line with the other chapters' outcomes, in order to achieve the main 

ambitious goal of developing a participatory framework to retrofit the built environment in traditional 

agricultural settlements in the Mediterranean region, one of the most sensitive regions to climate change, it 

faces many environmental challenges. Concomitantly, many promising potentials of the global objectives, 

Mediterranean, and national support towards the energy efficiency issues, which may accelerate solving a 

real-world problem and implement an on-ground practice, as has been discussed in (Chapter Four). 

 Data Availability Statement 

The majority of data that support the findings of this study are openly available in the Research Gate repository 

at https://www.researchgate.net/project/Retrofitting-Built-Environment-in-Mediterranean-Region  

Some data that support the findings of this study are available from the corresponding author upon reasonable 

request. 
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II. Built Environment Retrofitting Practices in Traditional 

Settlement in Mediterranean Region: A Systematic Literature 

Review  (2011- 2021)  

   Abstract: BACKGROUND 

 Built environment retrofitting in the Mediterranean region is a vast domain that includes numerous 

interventions from the policy levels to the technical solutions, using bottom-up, top-down, and mixed 

approaches. The majority are aligned with the directives and efforts towards energy-efficient and 

climate-neutral built environment in Europe and the Arabic Region, besides the global Sustainable 

Development Goals, namely, goals (3, 11, 12, and 13).  

AIM 

Beyond the quantified technical strategies, this study aims to diagnose the retrofitting practices in 

traditional settlements in Mediterranean countries in a decade, considering the stakeholders' 

involvement, which is crucial to ensure efficient development, renovation (European Commission, 

2018c), and regeneration of the built environment.   

METHOD 

The study will be implemented in three stages: First, a top-down perspective of national energy 

efficiency plans with special reference to buildings in Egypt and Italy for their qualifying position as 

regional energy centers in the Mediterranean. Second, a systematic literature review (SLR) of the 

previous systematic review to explore whether the associated Phase III study was conducted, namely, 

SLR from a regional perspective, answers the following key question: What aspects were taken into 

consideration in the retrofitting strategies implemented in the region. The SLR considered items for 

the PRISMA checklist (preferred reporting items for systematic reviews and meta-analyses). 

RESULTS 

Section 1  

The results showed that Egypt and Italy had made significant improvements in the energy and 

renewable energy (RE) sectors in the southern and northern Mediterranean, respectively, Despite Italy 

being preceded by nearly a decade. Accordingly, involving different stakeholders and relying on the 

RE technologies were concluded. 

Section 2  

A total (n=37) included paper out of (n=111) in the screening process. The results proved that no SLR 

studies were conducted in the research domain, namely, retrofitting the built environment in 

traditional settlements in the Mediterranean Region.  

Section 3 

SLR of the published peer-reviewed articles in recent ten years (January 2011-December2021) was 

conducted. The papers were searched in fifteen electronic databases in all available languages. The 

initial search resulted in (n=217) articles after removing duplication. After screening them, the eligible 

articles were (n=11). They are in the analysis stage, which will lead to further stages:  theme dividing, 

quality assessment, and results synthesizing. As seen in figure A 

 

Figure (A) Visual summary of the Systematic literature review process. 
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The restricted SLR procedure, in line with Chapter One’s findings (low electricity consumption of the rural 

dwelling in the Delta region), and the recent national initiatives in Itlay (Cappellaro et al., 2021), led to consider 

the energy community as one of the optimum approaches that can retrofit the built environment of the 

traditional settlements in the Mediterranean region, particularly in Egypt and Italy. Therefore, the chapter 

highlighted the best practices of the energy communities besides the recent national Italian initiative. The 

further chapter will describe the retrofitting practices' collaborative nature beyond the technical solutions.  

SLR-keywords nexus: Limitations  

Traditional Settlements were characterized in the (Introductory Chapter): predominately rural, have farming, 

fishing, and foresty economic activities, the prevailing buildings’ typologies are contemporary, and these settlements 

are neither historical and archeological nor touristic.  

Built environment was characterized as seen in figure B; 

 

Figure (B) Focus on retrofitting aspects in the previous studies. 

Keywords  

Climate Change; Energy Efficiency; Evidence-Based Practices; Building Renovation  

 

2.0 Energy Dilemma and Global Warming Introduction  

The international community pays noticeable attention to energy efficiency representing three out of 17 

Sustainable development goals, namely, goal 3, “Affordable and Clean Energy,” Goal 12, Responsible 

Consumption and Production, and goal 11, “Sustainable Cities and Communities (United Nations, 2021). 

2.1.1 Energy in Egypt Top-Down Perspectives 

Egypt pays exceptional attention to achieving energy efficiency at many levels. Although the first attempt was 

by law 102 in 1986 to establish the New and Renewable Energy Development and Use Authority that follows 

the ministry of electricity. The past decade, particularly in 2014,  witnessed significant improvements through 

many integrated directives started from integrating renewable energy with the ministry, restructuring the 
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electricity tariff to remove energy subsidies to create the right price, besides encouraging investment in 

renewable energy (RE) in all sectors (OECD, 2020).  

In 2012 the national energy efficiency action plan (NEEAP) phase 1 was established to improve energy 

(e.g., saving public lighting, improving electrical appliances, and improving energy plants). It provided a 

bottom-up approach with limited applications (NEEAP Egypt, 2012), such as the missing energy-saving 

component in the agriculture and transportation sectors (Elrefaei & Khalifa, 2014). 

For these reasons, in 2016, phase two was released with a holistic approach considering the laws and 

many buildings (e.g., industrial and educational). The main aims are to be an energy efficiency (EE) hub of 

leading the region toward low CO2 policies, achieving energy supply security, integrating the improvement 

of energy use efficiency into the energy, environment, and economic policies towards mitigating climate 

change. It is implemented in three milestones, as shown in table (02-01). Table (02-02) summarizes some 

applications of the NEEAP. 

Table (02-01) The three milestones of NEEAP implementation (MOEE, 2018).   

Milestone  Short Description 

Preparation 

(2015-2020) 

• Database preparation. 

• Raising Awareness; 

• Building capacity; 

• Preparing the institutional framework.  

Medium-term  

(2020-2025) 

• Providing indicators and measurements of EE; 

• Establishing training centers; 

• Financial support for EE; 

• Publishing annual reports; 

• Reach to all sectors, such as education, agriculture, and industries. 

Long-term  

(2025-2035) 

• Establishing a national center for EE development; 

• Development EE strategies and policies; 

• Open the market for EE activities. 

 

Table (02-02) Some domains of NEEAP applications (MOEE, 2018). 

Industrial sector  • Relying on solar energy application in heating processes; 

• And low carbon technology in industrial application. 

Schools  • Including energy efficiency issues in the curricula to provide sufficient 

information; 

• Urging the Educational Buildings Authority to provide energy codes; 

• Installing PV panels and solar water heaters. 

Civil society • Raising awareness through (TV,  radio, digital, and outdoors marketing); 

• Events to explain the benefits of electricity laws. Promoting by distribution 

companies; 

• Providing mobile applications for reporting energy losses and inefficient 

energy cases such as lighting bulbs during the day. 

Building capacities  • Collaboration with academic bodies; 

• Establishing training programs and centers. 
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The Egyptian Supreme Council of Energy was reformed to supervise energy development strategies to 

support national economic and social development plans and achieve efficient use of resources. It leads 

many organizations and committees. Figure (02-01) shows the hierarchy of the NEEAP bodies. Table (02-03) 

summarises actors’ major roles.  

 

Figure (02-01) Institutional hierarchy for energy efficiency activity since 2009. Based on (MOEE, 2018). 

 

Table (02-03) Institutional framework description for energy efficiency activity. Based on (MOEE, 2018). 

Organization  Some of the responsibilities description 

Energy Efficiency 

Supervisory Committee 

• General supervision of the implementation of the national plan for electric energy 

efficiency in all its details approved by the Supreme Council  

General Administration of 

Energy Efficiency & 

Climate Change 

• Provide funding, prepare databases,  coordinate with the concerned parties, 

publish and prepare periodic reports. 

 

Standards Committee & 

Energy Labels 

• Proposals  review, following-up, and implementation at the micro-level 
 

Energy Efficiency 

Committee in Buildings 

• Identify legal, institutional, and economic challenges and propose solutions to 

activate the Energy Efficiency Code.  

Sectorial Units • Existing in three ministries (planned to generalize in all of them); 

• Developing capacity building programs within the sector; 

• Follow up on the implementation of energy efficiency measures. 

  

Within the NEEAP at buildings levels, The Egyptian Energy Codes for residential buildings (HBRC, 

2008a) and commercial buildings (HBRC, 2008b) were launched in 2006, providing the minimum guidelines 

for designing and retrofitting buildings to achieve energy efficiency under different local climatic in Egypt. 

Many studies investigated code aspects pre-releasing  (Hanna, 2004) and post-releasing (Hanna, 2011; Hanna, 

2013; Hanna, 2015). 

In the same domain, the local rating system Green Pyramid Rating System (GPRS) was launched 

officially in 2018, contributing to achieving sustainability by decreasing the adverse influences of buildings on 

the environment. It certifies all buildings in the early design stage until major refurbishment, based on seven 

main classifications, such as water and energy efficiency, achieves indoor air quality and added value (HBRC, 

2018). Although these codes exist, many Egyptian architects and architecture firms lack awareness about them, 
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apart from the large-scale firms and architects with postgraduate studies (Abouaiana & Mohamadin, 2018). 

Moussa (2019) emphasized this finding as the major obstacle to using the GPRS in Egypt 

In 2016, Egypt Vision 2030 was launched in line with sustainable development goals the balanced 

regional development. With the involvement of all stakeholders from development partners, keep abreast of 

alterations in the national, regional, and international contexts. It gives prominence to addressing the climate 

change influences via the sustainable ecosystem that supports resilience. As well as energy represents two of 

its nine objectives, objective 5,  Sustainable Environment, and Objective 7, Egyptian Peace and Security  

(MPED, 2021). 

The Integrated and Sustainable Energy Strategy for Egypt until 2035 (ISES 2035) was adopted by the 

Ministry of Electricity and Renewable Energy to achieve energy security and make suitable renewable energy 

source development conditions engaging all sectors (IRENA, 2018). It enhances the ambitious goal to create a 

regional energy hub in Egypt among African, Asian and European countries. Producing electricity in the past 

decade reflects the improvements in the electricity sector in Egypt, as seen in Figure (02-02). Figure (02-03) 

shows the milestones of the energy efficiency efforts in Egypt. 

 

Figure (02-02) Electricity production from by energy source through a decade. The Figure shows the 

dramatic growth of the installed capacity; it has been doubled between 2012 and 2019. The renewable energy 

share is anticipated to cover 43% of the total production in 2035 (EEHC, 2019) (the author) based on official 

reports.  

 

Figure (02-03) Milestones of the energy efficiency efforts in Egypt. 
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In the Arab League context, The Regional Center for Renewable Energy and Energy Efficiency 

(RCREEE) was established to enhance energy efficiency and renewable energy harvesting in Arab countries 

(RCREEE, 2021b).  It provides many multi-disciplinary practices in Egypt, such as knowledge management 

projects (BUILD_ME) for zero-emissions buildings (BUILD_ME, 2021) and (COOL-ME) projects to lessen 

cooling demand (RCREEE, 2021a). 

In a Mediterranean context, in collaboration with RCREEE, a recent project funded by the European 

Commission so-called The Mitigation Enabling Energy Transition in the Mediterranean region (meetMED) 

(meetMED, 2019) aims to accelerate the clean energy transition by involving stakeholders, locals, decision-

makers and energy experts from 13 countries like New & Renewable Energy Authority of Egypt (NREA),  and 

The National Agency for New Technologies, Energy and Sustainable Economic Development (ENEA) in Italy. 

The project launched the second phase in April 2021 towards low carbon economy transition and climate-

resilient socioeconomic contexts (meetMED, 2021b). It is in line with the European  Green Deal1 , which set the 

ambitious goal to reach net-zero greenhouse gas emissions by 2050 (meetMED, 2021a).  

2.1.2 Energy in Italy Top-Down Perspectives 

In 1973 Egypt Israel war played a crucial war when King Faisal cut off oil supplies to the West. As a response, 

the international community has made extensive moves toward the energy issue, as well as Italy paid 

considerable efforts started from 1981 after approving the National Energy Plan (PEN) (Pierantoni & Bruzzi, 

1981) that aimed to decrease the oil dependency, ensuring the low-cost industrial-economic growth. This 

coincided with the establishment of the public body, National Agency for New Technologies, Energy and 

Sustainable Economic Development (ENEA), which developed over the past decades. It aimed (in 2015) to 

provide services, technological innovation, and research in the sector to the inhabitants, public and private 

segments in the environment, sustainable economic development, and energy sectors (ENEA, 2021a).   

 

 The building sector is the most important factor in the built environment. It plays an essential role in 

decreasing greenhouse gas emissions by 80-95 % by 2050 (European Commission, 2012), and it has the cost-

effective potential to reduce emissions (European Commission, 2020c). Thus, EU directives shoved off towards 

energy efficiency -as well as buildings- started from Directive 2002/91/EC Energy Performance of Buildings 

Directive (EPBD) in 2002, developed by the in-force Directive 2010/31/EU (European Commission, 2010). It 

promotes existing buildings renovation that is classified based on the buildings' value and envelope area 

percentage, besides nearly Zero Energy Buildings (nZEB). Other technical terms energy-efficiency related in 

buildings are defined, such as deep renovation and cost-effective deep renovation.  

 

The revised EPBD Directive 2018/844 aimed to decarbonize building stocks before 2050 - in line with 

the United Nations Framework Convention on Climate Change (COP 21) (European Commission, 2018b)- 

promoting achieving besides considering other factors such as well-being, healthy environment, innovation, 

and smart readiness (European Commission, 2018b) to support the modernization of all buildings with smart 

technologies  (European Union, 2019). the current status of implementation of the EPBD in Italy was described 

by (Costanzo et al., 2018). The European Portal for Energy Efficiency in Buildings highlights these best 

practices across the EU (BUILD UP, 2021). 

 Back to the local context, although 75% of the existing EU’s buildings are inefficient (European 

Commission, 2020c). The primary energy intensity in Italy is about 18% lower than the EU average (MISE, 

2013), with the aim of the long-term renovation strategy to refurbish (0.7 and 2.9 %) of the residential and non-

residential buildings annually (European Commission, 2020a).  

 
1 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en (Accesed 18-05-2021) 

https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:001:0065:0071:EN:PDF
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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  Aligned with EU directives (energy efficiency and renewable energy by 2030 EU and building stock 

decarbonization by 2050), the Italian Energy Efficiency Action Plans (EEAP) - since first published in 2007- 

founded a strategic plan of energy efficiency measures in all sectors, including buildings (European 

Commission, 2011). Tax relief benefits on energy-saving could be taken as an instance (European Commission, 

2017) such as  EcoBonus, which encourages refurbishment and renovation of the existing buildings with a 

deduction of up to 65% (MEF, 2016) which has been improved recently to reach 110% that encourages some 

interventions like the integrity with photovoltaic systems in buildings (MISE, 2021).  

 Recently, other strategies confirmed the critical role of energy efficiency practices, such as the National 

Energy Strategy (NES) in 2017 (ENEA, 2018), the integrated National Energy and Climate Plan (NECAP)2 

(Energia and Clima 2030) that was implemented by the main public bodies operating on energy and 

environmental issues (MISE, 2019a). MISE report (MISE, 2009) summarized the regional and national 

legalizations laws between 1980-2010 regarding energy-related duties and electricity production and 

transmission authorization procedures in the Italian regions. In the aftermath of the pandemic crisis, Italy's 

National Recovery and Resilience Plan (NRRP) was presented in line with  Next Generation EU Plan 

(NGEU) (Gazzetta Ufficiale, 2021) 

 In the same realm, In the aftermath of the pandemic crisis, for instance, the government provides urgent 

measures related to the fund complementary to the National Recovery and Resilience Plan  Decree-Law n. 59/ 

2021 (Gazzetta Ufficiale, 2021), which supports the energy efficiency interventions by 3 million euros for the 

year2021, 7 million euros for the year 2022, and 10 million euros for each of the years from 2023 to 2026 

(Gazzetta Ufficiale, 2021). Furthermore, other studies discussed the energy consumption patterns and 

development in the modern era of Italy quantitively (Malanima, 2006) and qualitatively (Felicetti, 2018). Figure 

(02-04) shows the milestones of Italy's energy efficiency national efforts 

 

 

Figure (02-04) Some milestones of Italy's energy efficiency national efforts. 

2.1.3 Building Improvements Trends and Terms: at Glance 

Energy Retrofitting (ER) refers to adapting the latest technologies or features to obsolete systems (Shaikh et 

al., 2017; Asarpota & Nadin, 2020). Aminian (2018) defined the upgrading strategies of the existing buildings. 

 
2 Exmplainatory document that shows how to achiveve the 2030 by the Italian Government to the European Commission 

(Bianco & Marmori, 2022).  
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Retrofitting buildings are vital in built environment regeneration, such as improving the aesthetic qualities of 

buildings and property values. 

 

 In a new policy by the EC, Renovation Wave for Europe discussed comprehensive sustainable renovation 

interventions for smart buildings, integration with renewable energy, nature-based solutions, and 

technologies. As well as, buildings were planned in a decade to be “microcosms towards more resilient,” their 

envelope will host smart and digitalized appliances and improve biodiversity, buildings will be a common 

experience complementing publicly accessible charging infrastructure. (European Commission, 2020b).  
 

 The emerging technologies (ET) can decrease one-half of the energy use in residential and commercial 

buildings, which can be integrated with building envelopes, building systems, lighting, and appliances  

(EERE, 2021). Moreover, ET is crucial to improving buildings' decarbonization, including IoT and software 

(DIGITALEUROPE, 2020). Besides the considered trends, directives, and legalizations that should be 

overlooked in the retrofitting practices, a systematic literature review will be conducted from the contrarywise 

perspective, as discussed in the next section. 

 

 

2.2 The Systematic Literature Review 
 Reviewing the previous studies is an evidence-based practice. They have many techniques and different 

purposes. Systematic Literature Review (SLR) is one of them (Grant & Booth, 2009) (Jesson et al., 2011). It is a 

holistic search for the relevant scientific research on a particular topic, with structured methodologies (Cook 

et al., 1997) that is essential as a premise of different research types to provide guidelines, practices, policies, 

and knowledge development (Snyder, 2019). The implemented SLR was revised (Snyder, 2019; Muka et al., 

2020). Examples of relevant traditional literature review studies  (Paul & Criado, 2020; Hao et al., 2020).   

2.3 Method 

2.3.1 Research question validation and the Objectives 

This SLR  was carried out according to the PRISMA checklist (Page et al., 2021), the Preferred Reporting Items 

for Systematic Reviews, and Meta-Analyse, which emerged in 2009 (Liberati et al., 2009). It can be applied 

across various research domains.  The study was employed to identify the chapter question relevance, search 

keywords that meet the objectives, the electronic databases, the research process, and the first round of articles 

selection, the following, articles assessment, extracting data, and the qualitative results synthesizing.  

 The review will be implemented into three major hierarchical stages. The first is at a micro-scale following 

a top-down approach that determines the national energy efficiency plans and measures in Egypt and Italy, 

in line with the global perspectives, with a particular reference to the buildings, as discussed in the 

introduction. Secondly, an initial systematic review was conducted to determine whether the same topic has 

been previously reviewed, using the relevant keywords that lead to comprehensive results. Thirdly, 

conducting a systematic literature review based on the developed protocol.  

 The main aim is: what are the considered aspects in carrying out the built environment retrofitting practices 

in the relevant contexts. The main objectives are to identify i) the stakeholders and their roles, responsibilities, 

influence, and interest? ii) What are the used approaches, tools, and methods? iii) What are the implemented 

technical solutions “best practices” relevant to the study’s focus? iv) To what extent do these interventions 

valorize the traditional identity of a place. Figure (02-05) shows a visual summary of the hierarchy of the 

research method. 
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Figure (02-05) Visual summary of the hierarchy of the research method. 

2.3.2 Systematic review of the systematic review (Muka et al., 2020)  

In the first step, in Muka et al.’s  24-step guide for conducting SLR (Muka et al., 2020), an online search should 

be employed to determine whether the same topic has been reviewed previously, as well as it is a common 

technique in different research areas such as tourism (Pahlevan-Sharif et al., 2019).  For this reason, an initial 

search was conducted on the Scopus database; the protocol followed the PRISMA checklist. All published 

articles and review articles in the English language between (2011-2022) were investigated. 

 The selected keywords include three categories covering the study domain firstly, “Systematic Review” and 

“Systematic Literature Review.” The second term is “Retrofitting,” and its synonym that the study argues cover 

different aspects between the built environment and buildings, namely “Renovation,” “Refurbishment,” 

“Renovation,” “Regeneration,” and “Development” the third group focuses on “Energy Efficiency” and “Energy 

Saving.” Using a simple Boolean (AND and OR).  

 The study neglected the terms of the context “Mediterranean” and “Traditional Settlements” and the “Built 

Environment.” At this same time, the “development” term was added in order to widen the results.  The search 

is implemented on the title, abstract, and keywords, represented as (TITLE-ABS-KEY). The developed protocol 

was implemented in December 2021 as the following: 

TITLE-ABS-KEY ( ( retrofitting  OR  renovation  OR  refurbishment  OR  regeneration  OR  development )  AND  ( "systematic literature 

review"  OR  "systematic review" )  AND  ( "energy efficiency"  OR  "energy saving" ) )  AND  ( LIMIT-

TO ( DOCTYPE ,  "re" )  OR  LIMIT-TO ( DOCTYPE ,  "ar" ) )  AND  ( LIMIT-TO ( PUBYEAR ,  2021 )  OR  LIMIT-

TO ( PUBYEAR ,  2020 )  OR  LIMIT-TO ( PUBYEAR ,  2019 )  OR  LIMIT-TO ( PUBYEAR ,  2018 )  OR  LIMIT-

TO ( PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  2016 )  OR  LIMIT-TO ( PUBYEAR ,  2015 )  OR  LIMIT-

TO ( PUBYEAR ,  2014 )  OR  LIMIT-TO ( PUBYEAR ,  2013 )  OR  LIMIT-TO ( PUBYEAR ,  2012 )  OR  LIMIT-

TO ( PUBYEAR ,  2011 ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) ) 

   

 The search process identified 111 articles3 exported to a (RIS) file available on Google Drive4. Next, the 

screening process of the title, keywords, and abstract was carried out using Rayyan online tool 

(https://www.rayyan.ai/) (RAYYAN, 2021), which accelerates the studies selection process and saves 

 
3 The reasrarch has been implemented twice first during May 2021  
4 https://drive.google.com/file/d/1x7zywurQqJTbWC96JDn4ZSVBdAGWKGLQ/view?usp=sharing (Accessed 01-06-2021) 
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screening time by 40% compared to similar ones (Ouzzani et al., 2016), as well as it leads a collaboration among 

the reviewers' team. The excluded article was 74 in this stage because “systematic review” was missed in the 

title, which should be mentioned clearly. 

 The research was implemented twice in May 2021during the writing of the chapter. The search was 

updated in December 2021 while writing the conclusion, To ensure that all the SLR studies have been 

investigated. The results indicated new 26 studies, 1 study in 2020, and 25 in 2021. These studies have been 

reviewed as well as the comparison can easily be monitored between Rayyan and WOS, as seen in Figure (02-

06).  

 

Figure (02-06) Auto classification by the Rayyan platform and WOS database. Thank the mining and 

classification techniques that facilitate implementing the evidence-based practices.   

 Secondly, the eligibility criteria assessed the remaining 37 articles were exported to a Google Sheet5. The 

primary bibliographic data have been shown. Each article has been coded with serial numbers (P_SLR_no.), 

downloaded, and read one by one. The full articles have been uploaded to Rayyn Review Platform. The results 

showed that some of these articles had reviewed energy efficiency practices from different perspectives apart 

from the research’s domain. Table (02-04) summarizes the eligible articles. 

Table (02-04) The possible systematic literature review of the systematic literature review studies 

Sn

. Year 

Authors ( no. and names), and Citation No.  

(from Google scholar) Journal Title 

01 2019 3 

Bartolini, M., Bottani, E., & 

Grosse, E. H. 45 Journal of Cleaner Production Green warehousing: Systematic literature review and bibliometric analysis 

02 2021 3 

E Borri and G Zsembinszki 

and  LF Cabeza 2 Applied Thermal Engineering 

Recent developments of thermal energy storage applications in the built 

environment: A bibliometric analysis and systematic review 

03 2018 4 

Lopes, C., G and Vicente, R 

and Azenha, M and Ferreira, T 

M 5 

Sustainable Cities and 

Society 

 

A systematic review of Prefabricated Enclosure Wall Panel Systems: Focus 

on technology driven for performance requirements 

04 2020 3 

I Costa-Carrapiço, R Raslan & 

JN González 13 Energy and Buildings 

A systematic review of genetic algorithm-based multi-objective 

optimisation for building retrofitting strategies towards energy efficiency 

05 2020 4 

TB Garlet, JLD Ribeiro, F de 

Souza Savian &JCM Siluk 1 Solar Energy 

Value chain in distributed generation of photovoltaic energy and factors 

for competitiveness: A systematic review 

06 2016 4 

Haby, M M, Chapman, E, 

Clark, R & Galvão, Luiz A.C. 4 

Revista Panamericana de 

Salud Pública 

Energy interventions that facilitate sustainable development and impact 

health: An overview of systematic reviews 

07 2015 4 

Khan, R U, Khan, S U., Khan, 

R A & Ali, S 15 

Proceedings of the Pakistan 

Academy of Sciences 

Motivators in green IT-outsourcing from vendor's perspective: A 

systematic literature review 

08 2021 6 

Kim, H., Choi, H., Kang, H., 

An, J., Yeom, S., & Hong, T. 4 

Renewable and Sustainable 

Energy Reviews 

A systematic review of the smart energy conservation system: From smart 

homes to sustainable smart cities 

09 2021 6 

Lang, M., Lane, R., Zhao, K., 

Tham, S., Woolfe, K., & Raven, 

R. 0 Journal of Cleaner Production 

Systematic review: Landlords' willingness to retrofit energy efficiency 

improvements} 

 
5 The link is available at https://docs.google.com/spreadsheets/d/19AsM7-hp-LSSW4rweVCS-

t0FtZWijn_KM6khjZIahj4/edit?usp=sharing   (Accessed 01-06-2021). The file can be edited by the institutal email of 

Sapienza University.  

https://scholar.google.com/citations?user=8N1rd8oAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=E91ORF8AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=h9Ev4vYAAAAJ&hl=en&oi=sra
https://www.sciencedirect.com/science/journal/22106707
https://www.sciencedirect.com/science/journal/22106707
https://scholar.google.com/citations?user=HEivGHoAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=GbKRT4MAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=ifuPfdQAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=ifuPfdQAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=yKGmLXMAAAAJ&hl=en&oi=sra
https://iris.paho.org/browse?value=Galv%C3%A3o,%20Luiz%20A.C.&type=author
https://docs.google.com/spreadsheets/d/19AsM7-hp-LSSW4rweVCS-t0FtZWijn_KM6khjZIahj4/edit?usp=sharing
https://docs.google.com/spreadsheets/d/19AsM7-hp-LSSW4rweVCS-t0FtZWijn_KM6khjZIahj4/edit?usp=sharing
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10 2020 5 

Lin, Y., Zhong, S., Yang, W., 

Hao, X., & Li, C. Q. 3 Journal of Cleaner Production Towards zero-energy buildings in China: A systematic literature review 

11 2021 5 

Mendoza-Pitti, L., Calderón-

Gómez, H., Vargas-Lombardo, 

M., Gómez-Pulido, J. M., & 

Castillo-Sequera, J. L. 2 IEEE Access 

Towards a Service-Oriented Architecture for the Energy Efficiency of 

Buildings: A Systematic Review 

12 2020 3 

Mintsis, E., Vlahogianni, E I., 

& Mitsakis, E 9 

Journal of Transportation 

Engineering 

Dynamic Eco-Driving near Signalized Intersections: Systematic Review 

and Future Research Directions 

13 2020 3 

Mohd Chachuli, F. S., Ahmad 

Ludin, N., Mat, S., & Sopian, 

K. 2 

Journal of Renewable and 

Sustainable Energy 

Renewable energy performance evaluation studies using the data 

envelopment analysis (DEA): A systematic review 

14 2017 7 

Moretti, M., Djomo, S. N., 

Azadi, H., May, K., De Vos, 

K., Van Passel, S., & Witters, 

N. 73 

Renewable and Sustainable 

Energy Reviews 

A systematic review of environmental and economic impacts of smart 

grids 

15 2020 4 

Osobajo, O. A., Oke, A., 

Omotayo, T., & Obi, L. I. 3 

Smart and Sustainable Built 

Environment 

A systematic review of circular economy research in the construction 

industry 

16 2021 4 

Pessoa, S., Guimarães, A. S., 

Lucas, S. S., & Simões, N. 0 

Renewable and Sustainable 

Energy Reviews 

3D printing in the construction industry - A systematic review of the 

thermal performance in buildings 

17 2021 2 Quan, S. J., & Li, C. 0 

Renewable and Sustainable 

Energy Reviews 

Urban form and building energy use: A systematic review of measures, 

mechanisms, and methodologies 

18 2020 4 

Roman, N. D., Bre, F., 

Fachinotti, V. D., & Lamberts, 

R. 15 Energy and Buildings 

Application and characterization of metamodels based on artificial neural 

networks for building performance simulation: A systematic review 

19 2019 3 

Sandin, S., Neij, L., & 

Mickwitz, P. 9 

Energy, Sustainability and 

Society 

Transition governance for energy efficiency - Insights from a systematic 

review of Swedish policy evaluation practices 

20 2020 8 

Sepasgozar, S., Karimi, R., 

Farahzadi, L., Moezzi, F., 

Shirowzhan, S., M 

Ebrahimzadeh, S., & Aye, L. 9 Applied Sciences 

A Systematic Content Review of Artificial Intelligence and the Internet of 

Things Applications in Smart Home 

21 2020 2 Sihag, N., & Sangwan, K. S. 13 Journal of Cleaner Production A systematic literature review on machine tool energy consumption 

22 2021 4 

Siksnelyte-Butkiene, I., 

Streimikiene, D., Balezentis, 

T., & Skulskis, V. 0 Sustainability 

A Systematic Literature Review of Multi-Criteria Decision-Making 

Methods for Sustainable Selection of Insulation Materials in Buildings 

23 2018 4 

Sovacool, B. K., Noel, L., 

Axsen, J., & Kempton, W. 89 

Environmental Research 

Letters 

The neglected social dimensions to a vehicle-to-grid (V2G) transition: A 

critical and systematic review 

24 2015 3 

Tanwar, S., Kumar, N., & 

Rodrigues, J. J. 133 

Journal of Network and 

Computer Applications 

A systematic review on heterogeneous routing protocols for wireless 

sensor network 

25 2021 3 Tariq, S., Hu, Z., & Zayed, T. 2 Journal of Cleaner Production 

Micro-electromechanical systems-based technologies for leak detection 

and localization in water supply networks: A bibliometric and systematic 

review 

26 2018 5 

Thomson, H., Craig, P., 

Hilton-Boon, M., Campbell, 

M., & Katikireddi1, S. V. 20 Systematic reviews 

Applying the ROBINS-I tool to natural experiments: An example from 

public health} - Systematic Reviews 

27 2019 1 Ulpiani, G. 19 Applied Energy 

Water mist spray for outdoor cooling: A systematic review of technologies, 

methods and impacts. 

28 2020 4 

Vrchota, J., Pech, M., Rolínek, 

L., & Bednář, J. 11 Sustainability 

Sustainability outcomes of green processes in relation to industry 4.0 in 

manufacturing: Systematic review 

29 2020 3 

Wuebben, D., Romero-Luis, J., 

& Gertrudix, M. 4 Sustainability 

Citizen science and citizen energy communities: A systematic review and 

potential alliances for SDGs 

30 2020 7 

Zhang, W., Zhao, C., Cao, W., 

Sun, S., Hu, C., Liu, J.,&Zhao, 

Y. 3 

Environmental Science and 

Pollution Research 

Removal of pollutants from biogas slurry and CO2 capture in biogas by 

microalgae-based technology: a systematic review 

31 2021 3 

Šūmakaris, P., Korsakienė, R., 

& Ščeulovs, D. 0 Energies 

Determinants of Energy Efficient Innovation: A Systematic Literature 

Review 

32 2021 2 Ozarisoy,B. & Altan, H. 2 Energy and Buildings 

Systematic literature review of bioclimatic design elements: Theories, 

methodologies and cases in the South-eastern Mediterranean climate 

33 2021 4 

Aguilar, J., Garces-Jimenez, 

A., R-Moreno, M.D. & García, 

R. 3 

Renewable and Sustainable 

Energy Reviews 

A systematic literature review on the use of artificial intelligence in energy 

self-management in smart buildings 

34 2021 4 

Pereira, V., Santos, J., Leite, F. 

& Escórcio, P. 1 Energy and Buildings 

Using BIM to improve building energy efficiency–A scientometric and 

systematic review 

35 2021 11 

Kandeal, A.W., Algazzar, 

A.M., Elkadeem, M.R., 

Thakur, A.K., Abdelaziz, G.B., 

El-Said, E.M., Elsaid, A.M., 

An, M., Kandel, R., Fawzy, 

H.E. & Sharshir, S.W. 0 Solar Energy  

Nano-enhanced cooling techniques for photovoltaic panels: A systematic 

review and prospect recommendations 

36  11 

Ranjha, M.M.A., Irfan, S., 

Lorenzo, J.M., Shafique, B., 

Kanwal, R., Pateiro, M., 3 Processes 

Sonication, a potential technique for extraction of phytoconstituents: A 

systematic review 
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Arshad, R.N., Wang, L., 

Nayik, G.A., Roobab, U. & 

Aadil, R.M. 

37  2 Lee. K. & Jepson, W.  13 Desalination Environmental Impact of desalination: A systematic review of life cycle 

 

 To explain more why the articles were excluded, those who discussed a specific context, such as reviewing 

ZEB in China (P_SLR_10), or specific domain, such as networking and computer application (P_SLR_24), 

pollution control (P_SLR_30), water network infrastructure (P_SLR_25), desalination (P_SLR_37) and vehicle 

applications and driving models (P_SLR_12). Next, the topics related to energy policies and frameworks, such 

as the role of energy to accelerate sustainability and enhancing well-being (P_SLR_06). Socio-economic aspects 

have been reviewed: circular economy in the construction sector (P_SLR_15), dwellers' willingness to retrofit 

(P_SLR_09), and the contribution of the citizen science-energy community to SDGs (P_SLR_29).  

 At the built environment scale in urban contexts, Thermal Energy Storage (TES) applications are 

investigated in buildings, districts, and roads and bridges (P_SLR_02), besides emerging technologies for 

smart cities and buildings (P_SLR_08), and to achieve outdoor thermal comfort by utilizing water mist sprays. 

In terms of energy infrastructure improvement, smart grids are discussed in (P_SLR_14) and photovoltaic 

technologies (P_SLR_05). 

 At the scale of the buildings, Green warehousing micro-themes were reviewed (P_SLR_14), facilitate the 

decision-making of improving building envelope by insulation (P_SLR_22), in addition to the integration of 

innovation in buildings envelope to improve their performance (P_SLR_03, and 31), and energy emerging 

technologies in the energy management of buildings (P_SLR_33, 34 and 35) including the historical ones 

(P_SLR_11). 

 To conclude, no SLR studies reviewed the built environment retrofitting in the Mediterranean region's 

traditional (rural) settlements. Nevertheless, another observation, these SLR studies have been increasing 

notably in the recent two years, as seen in Figure (02-07), which indicates the essential need for these kinds of 

studies. 

 

Figure (02-07) The amount of screened published articles by year. 

2.3.3 The Systematic Review: Eligibility Criteria 

In the second step, the SLR was conducted following the PRISMA checklist. As regard, a protocol has been 

developed. The study used the Rome Digital Library System of Sapienza University (SBS) powered by 

EBSCOhost  (Sapienza University, 2021), which leads to searching different electronic sources simultaneously 

using the maximum number of keywords. The search selected peer-reviewed article journals, assuming that 

they are high-quality publications—otherwise, conference proceedings, book chapters, and MSc. and Ph.D. 
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thesis were excluded. Furthermore, they should be primary sources published in journals within a decade 

(between 2011 and 2022) in all available languages and electronic databases. 

 They have to address the specific problem and answer at least one research question. Moreover, they had 

to report energy efficiency improvement strategies or practices in the built environment (buildings or 

surrounded environment) in the Mediterranean region. Any study covering traditional, vernacular, rural, 

historical, and agriculture-based settlements was included, apart from those discussed in the cultural heritage 

contexts and buildings (listed buildings and protected areas), besides the tourism communities. The articles 

which undefined the contexts or provided general guidelines were included. In contrast, papers that evaluated 

policies were excluded. Table (02-05) summarizes the inclusion and exclusion criteria. 

Table (02-05) The eligibility criteria of the conducted SLR 

Aspect Inclusion Criteria Exclusion Criteria 

Document Type • Peer-reviewed journal articles; 

• Primary research. 

• MSc, & Ph.D. Thesis; 

• Conference proceedings; 

• Book chapters and Grey literature. 

Year Range  • Between (January 2011- January 

2022) 

• Before 2011 and after January 2022 

Ultimate context 

and  intimate 

context 

• At least a Mediterranean country; 

• General European context; 

• Undefined context; 

• Rural, traditional and vernacular; 

• Farming or fishing societies.  

• Not a Mediterranean context; 

• Historical centers or buildings; 

• Cultural heritage or listed context; 

• Touristic context; 

• Urban or suburban contexts. 

Relevance to the 

objectives  

• The articles address a specific 

problem and answer the research 

question/s. 

• The article discusses a specific topic 

not relevant to the research 

questions. 

Language  • All available languages.  

Research topic  • Retrofitting built environment; 

• Case studies and best practices; 

• Guidelines of strategies; 

• Top-down, bottom-up, and mixed. 

• Review policies or energy efficiency 

programs; 

• Chemical or physical development of 

materials 

• Impact assessment of energy policies. 

 

2.3.4 Search Strategy   

The search was carried out twice in  June 2021 and checked in January 2022 and through the SBS platform. All 

of the 15-available digital databases were searched: Scopus, IEEE Xplore Digital Library, Directory of Open 

Access Journals, Springer Nature Journals, Emerald Insight, Academic Search Index, Supplemental Index, 

Complementary Index, Business Source Complete, GreenFILE, EconLit, MEDLINE, Science Citation Index, 

MathSciNet, and Historical Abstracts.  The study included all available languages data and databases. 

 In order to construct the search string, the research context’s keywords were defined. They can be divided 

into five groups. The first is “retrofitting,” based on the determined technical terms, such as “renovation” and 

“regeneration.” The second keyword is “energy efficiency.” As discussed in the background of this chapter in 

the global perspectives and EU directives, energy efficiency and climate change go hand in hand. Thus, they 

were included.  

 In terms of the context, the third is the Mediterranean, which includes all of the state members besides the 

Mediterranean climate. Fourthly, the “traditional” which are defined in the Introduction Chapter as  “rural,” 

“vernacular,” and “historical.” Besides “settlement,” which could be (e.g., “society” or “community”). Finally, 
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the built environment which divided into intangible and physical. Table (02-06) shows the keywords of the 

search string.  

Table (02-06) Terms synonym and combination, using (AND and OR) simple Boolean  

Research’s Aspects Keyword (AND 

boolean) 

 Associated Synonyms (OR boolean) 

Intervention  Retrofitting  • Renovation, refurbishment, regeneration.  

Why?  Energy Efficiency • Energy-saving, climate change mitigation, climate 

change adaptation, and climate neutrality.  

Where? Mediterranean • Mediterranean Region, Mediterranean Climate, and the 

22 countries.  

Which Scale?  Traditional Settlement  • Rural, vernacular, historical, society, community, 

village, and district 

Activities? Built Environment  • Buildings, dwellings, mobility, infrastructure, outdoor 

space, and economic activities. 

The search query can be shown as follows:  

(retrofit OR retrofitting OR refurbishment OR renovation OR regeneration) AND ( "energy efficiency" OR "energy saving" OR "energy-

efficien*" OR “climate change mitigation” OR “climate change adaptation” OR “climate mitigation” OR “climate adaptation” OR 

“climate neutrality”)  AND ( "built environment" OR dwelling* OR building* OR mobility OR transport* OR infrastructure OR farm* 

OR fish* OR agriculture* OR “urban void” OR “outdoor space” OR “public space” OR “in-between space”) AND ( Mediterranean OR 

Egypt OR Italy OR Palestine OR Albania OR Algeria OR Bosnia OR Herzegovina OR "Bosnia-Herzegovina" OR “Bosnia and 

Herzegovina” OR Croatia OR Cyprus OR France OR Greece OR Lebanon OR Libya OR Malta OR Monaco OR Montenegro OR Morocco 

OR Slovenia OR Spain OR Syria OR Tunisia OR Turkey OR Israel ) AND ( rural OR traditional OR settlement* OR historical OR 

vernacular OR community OR communities OR society OR societies OR district OR village) 

2.3.5 Results and Study Selections  

The initial search process on SBS between January 2011 and December 2021 determined 651 studies (Academic 

Journals, EBooks, Conference Articles, Books, and Magazines). Once applying the Peer Review filter, the 

publications decreased to 235 (220 journal articles and 14 conference proceedings), then by the SBS auto-

detection, a total number of 18 duplications. The outcome file in (.RIS) format is available in Google  Drive6 

has been exported to Rayyan online platform to start the screening procedure of title, abstract, and keywords.  

Rayyan has detected two duplications and removed them, and 215 studies have remained. Figure (02-08) 

summarizes the number of publications on each database.  

 

Figure (02-08) The amount of the publication on each database. 

 
6 https://drive.google.com/drive/folders/1cmfd3CU54Vu5dk7XMg-cygSDy_ACNp7L?usp=sharing (Accessed 08-01-2022) 

https://drive.google.com/drive/folders/1cmfd3CU54Vu5dk7XMg-cygSDy_ACNp7L?usp=sharing
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 After the initial screening process, the exclusion step is implemented as follows: reviewing the title, 

abstract, and keywords for particular (exclusion) terms. Figure (02-09) shows an example extracted from 

Rayyan. Figure (02-10) shows the relevant weight of the text mining of the uploaded papers.  

 

Figure (02-09) Screening process example, extracted from Rayyan. It allows reviewing each paper (title, 

abstract, keywords, publisher, and authors), adding notes and PDF files. The interface shows a summary of 

screening time and the number of sessions on the top. On the bottom, each paper can be labeled and decided 

to be included or excluded, or maybe. 

 

Figure (02-10) Text mining by Rayyan. 

 The criteria of exclusion paper, all the irrelative papers have been eliminated for many reasons, first the 

articles that investigated the historical buildings or cultural heritage papers. Second, those discussing the 

interventions in urban contexts, such as urban districts, neighborhoods, smart cities, and suburban areas. 

Third, the specific topics are not relative to the retrofitting and the non-Mediterranean context.  
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 In case it is not possible to decide the eligibility criteria from the abstract, the remaining articles have been 

screened one by one, mainly the methodology, results, and conclusion, to ensure that papers meet the 

eligibility criteria, apart from some papers that were read carefully. 

 For instance, the abstract indicated a case study in Sicily, Italy (in general rural), so the paper itself screened, 

and the case study was Vittoria town. Then, a search on the Degree of Urbanisation classification in Europe 

(European Commission, 2021) has been implemented, which is coded Vittoria as (Towns and Suburbs), which 

means it does not belong to the study focus. Figure (02-11) shows a visual example of investigating the case 

study.  

 
Figure (02-11) Example of exclusion criteria of a paper. 

 Likewise, in the study (Cavallo & Visentin, 2021), Island Poveglia, Veneto Region indicated as (Rural 

settlement). By applying another search, it was found on an abandoned Island. Finally, many papers have 

discussed unrelated topics such as fuel poverty in the EU (Charlier & Legendre, 2021) the shipping industry 

(Allal et al., 2018). Figure (02-12) shows the PRISMA flowchart of the selection process.  
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Figure (02-12) the PRISMA flow diagram of the selection of the articles 

 

2.3.6 Data Extraction   

In line with the objectives, the extracted data are divided as follows:  

• The bibliographical data; 

• Geographical location, context, and scale; 

• Study type, method, tools, and findings (from the articles); 

• Technical terms; keywords, and approaches;   

• Answeres of the research question and sub-questions; 

• General comments by the Author. 

 

The included papers were exported to a Google Sheet; available at:  

https://docs.google.com/spreadsheets/d/1JmFQ4m_ARii_i_RCe85JhnBnNX0MUvVLJd6P6GDKTi0/edit?usp=

sharing The file can be accessed and edited by Sapienza Universit. Table (02-07) shows the 11 included 

articles resulting from the SLR.   

 

 

 

Table (02-07) The included systematic literature review studies and the rationale behind the selection.  

Records identified from 

databases: 

SBS (n = 237) 

 

Records removed before screening: 

Duplicate records removed,   

 SBS (n=18) 

Rayyan (n=2) 

Records screened, (Title, 

Abstract, and Keywords) at 

Rayyan (n = 217) 

Records excluded 

Heritage or historical (n =63) 

Urban context (n=105) 

Non-Mediterranean (n=13) 

Specific topic (n=11) 

Policy evaluation (n=8) 

Grey literature “PhD Thesis” (n=1) 

Tourism (n=3) 

Editorial (n=1) 

No-open access (n=1) 

 

Studies included in review. 

(n = 11) 

Identification of studies via databases  
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https://docs.google.com/spreadsheets/d/1JmFQ4m_ARii_i_RCe85JhnBnNX0MUvVLJd6P6GDKTi0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1JmFQ4m_ARii_i_RCe85JhnBnNX0MUvVLJd6P6GDKTi0/edit?usp=sharing
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ID Year 

Authors ( no. and names), and Citation 

No.  

(from Google scholar) Journal Title 

Rational behind 

inclusion (brief) 

01 2021 1 (Abouaiana, 2021) 0 

Environmental 

and Climate 

Technologies 

Retrofitting Rural Dwellings 

in Delta Region to Enhance 

Climate Change Mitigation 

in Egypt 

Retrofitting practice in 

Lasiafar Albalad 

Village 

02 2021 5 (Mejías et al., 2021) 0 Energies 

Energy Savings after 

Comprehensive Renovations 

of the Building: A Case 

Study in the United 

Kingdom and Italy Discussing a  

03 2021 3 (Hasgül et al., 2021) 0 

Journal of 

Cultural Heritage 

Management and 

Sustainable 

Development 

Vernacular rural heritage in 

Turkey: an intuitional 

overview for a new living 

experience. 

Employing traditional 

retrofitting techniques 

inspired by rural 

architecture to valorize 

the place and 

regenerate the built 

environment  

04 2019 3 (Hegazy et al., 2019) 0 

Journal of Urban 

Regeneration & 

Renewal 

Effect of building forms on 

energy consumption in 

coastal rural communities in 

Egypt 

Retrofitting solutions 

by changing the 

dwelling form, 

typology, and position 

in the Delta region in 

Egypt  

05 2018 3 (Mutani et al., 2018) 6 Heliyon 

Improving energy 

sustainability for public 

buildings in Italian 

mountain communities. 

Integrating using local 

resources (agro-waste) 

with active means as 

retrofitting sultions in 

TS in Italy. 

06 2018 7 (Rocchi et al., 2018) 23 

Energy & 

Buildings 

Sustainability evaluation of 

retrofitting solutions for 

rural buildings through life 

cycle approach and multi-

criteria analysis. 

Natural materials 

inspired by vernacular 

architecture as 

retrofitting solution to 

valorize and improve 

energy performance 

07 2017 3 (Cristina et al., 2017) 7 Energy Procedia 

Evaluation of refurbishment 

alternatives for an Italian 

vernacular building 

considering architectural 

heritage, energy efficiency 

and costs 

Retrofitting solution to 

improve energy 

performance and to re-

use the  building  

08 2016 4 (Principi et al., 2016) 29 

Energy & 

Buildings 

Evaluation of energy 

conservation opportunities 

through Energy 

Performance Contracting: A 

case study in Italy. 

Passive retrofitting 

solution within a 

European project in TS  

09 2015 3 (Bolliger et al., 2015) 8 Energy Procedia 

Finding the Balance between 

Energy Efficiency Measures 

and Renewable Energy 

Measures in Building 

Renovation: An Assessment 

Based on Generic 

Calculations in 8 European 

Countries 

Assessment tool to 

support retrofitting  

decision-making at 

national level in Italy  

 

10 2015 5 (Stazi et al., 2015) 59 

Energy & 

Buildings 

The effect of high thermal 

insulation on high thermal 

mass: Is the dynamic 

behaviour of traditional 

envelopes in Mediterranean 

climates still possible? 

Retrofiting the Italian 

rural dwellings of the 

1900s  

11 2015 2 (Pisello & Cotana, 2015) 5 

Procedia 

Engineering 

Thermal-energy and 

Environmental Impact of 

Passive retrofitting in 

the agriculture-based 
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Cool Clay Tiles for 

Residential Buildings in Italy 

TS to improve the 

energy performance 

and valorize the place 

 

The table indicated that the Italian academic affiliations predominated by 59%, followed by five 

countries by 8% for each study. As a result, 59% of the case studies were implemented in Italy (9 traditional 

settlements in different regions), followed by two case studies in two traditional settlements in the Delta region 

in Egypt, and a traditional settlement in Tukey, finally, generic contexts in Italy, UK, and Europe. They were 

implemented between 2015 and 2021. Figures (02-13) and (02-14) highlight the characteristics of the articles.   

 

Figure (02-13) The authors’ affiliation by country. 

 

Figure (02-14) Included articles distribution by year. 

2.3.7 Limitations  

The systematic literature review resulted from 11 peer-reviewed papers (5% of the total articles). This occurred 

because of the rigid restriction of the inclusion criteria, which searched a combination of 63 keywords within 

four domains between January 2011 and December 2021. Besides the exclusion criteria, which reject, for 

instance, 49% of the papers discussed numerous techniques in the urban contexts, and 29% of the articles 

discussed the historical and cultural heritage domains. 

 The majority of the included studies aimed to quantify the energy-saving in buildings by proposing 

retrofit solutions on the envelope or integrating renewable energy, 64% of them were implemented from a 

multi-disciplinary approach predominated by the architecture and building engineering domains (technical 

or environmental ) with another domain (economic) but without significant contribution. Table (02-08) 

diagnoses the included articles.  

Italy

59%

Egypt

9%

Spain

8%

Turkey

8%

Poland

8%

Switzerland

8%

2021

28%

2019

9%
2018

18%
2017

9%

2016

9%

2015

27%



 

Page | 163  
Chapter Two: Built Environment Retrofitting Practices in Traditional Settlement in Mediterranean Region: 

 A Systematic Literature Review  (2011- 2021) 

Ahmed Abouaiana 

Table (02-08) The characteristics of the included articles.  

 ID01 ID02 ID03 ID04 ID05 ID06 ID07 ID08 ID09 ID10 ID11 

Scale             

Building  x x   x x x x x   

Multi-building    x       x x 

District     x        

Approach            

Small-

Dimension 

Economy:             

Farming x           

Fisheries     x x x x    x 

Forestry    x  x       

Valorize place 

identity  x  x  x x x    x 

Retrofitting 

stage            

Pre- x x x x x x x x x x x 

Post-  x        x  

Retrofitting 

solution            

Passive  x x x x x x x x x x  

Active     x   x x   

Approach            

Bottom-Up x   x x x x  x x x 

Top-Down            

Mixed  x x     x    

Type            

Quantitative x x x x x x x x  x x 

Qualitative         x   

Method             

Multi-objective 

optimization x     x x x   x 

Multi-criteria 

discision   x   x      

Field study  x x x x x  x x x x  

Theoretical    x x      x   

Analytical    x  x x     x 

Inductive  x x x x x x x x x x  

Conductive             

Comparative 

Analysis         x   

Tools             

Simulation  x   x x x x x  x x 

Workshop    x         

monitoring  x x     x  x  

Assessment tool         x   

Cross-

disciplinarity             

Mono-    x        

Multi- x x   x  x  x x x 

Inter-      x      

Trans-   x     x    

Stakeholders             

Researchers x x x x x x x x x x x 

Local community x x x     x    

EU Project   x          

Local authority    x  x   x    

Expert      x  x  x  

Academic bodies   x         

NGO         x    
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2.3.8 Results Synthesis 

The systematic literature review aims to discover the implemented practices in the built environment 

retrofitting practices in the traditional settlements in the Mediterranean country using a combination of 63 

keywords from four themes. To investigate what are the carried out intervention, the studies i) the 

stakeholders and their roles, responsibilities, influence, and interest? ii) What are the used approaches, tools, 

and methods? iii) iv) To what extent do these interventions valorize the traditional identity of the place. 

 In Egypt, The highest relevant study was provided by the Author (Abouaiana, 2021). He provided a techno-

economic optimization of retrofitting a typical dwelling in a traditional settlement in the Delta region. By 

applying the pervasive construction and insulation materials using simulation and modeling. He proved the 

potential of reducing one-third of the electricity consumption. However, the economic analysis demonstrated 

that these interventions are not feasible until 17 years after retrofitting the building. At the same time, he 

investigated the social acceptance of the results in Lasiafar Albald village (Chapter One). The majority were 

reluctant to retrofit their dwellings due to the high initial cost. The study highlighted the role of the prevailing 

traditional wooden window with a window to wall ratio (WWR) of 10% in improving energy performance 

compared to the highest WWR.  

 Thus the Author argues it could be a foundation base as a renovation solution that can preserve the 

traditional identity and boost the local economy. Figure (02-15) shows the manufacturing of the traditional 

fenestrations “Sheesh.”  

 

Figure (02-15) A local industry in Kafr Alsodan traditional settlement, Kafr Elsheikh Governorate (the 

Author). 

 Another study provided by Hegazy et al. (Hegazy et al., 2019) aims to help architects and urban planners 

to forecast the outcomes of their design decision for the rural dwellings in the fisheries-based traditional 

settlement in the Delta region. Their monodisciplinary intervention investigated the role of different 

alternatives of the dwellings’ position, area, and height on energy-saving using simulation tools. They 

concluded that attached buildings with small areas had consumed more electricity than semidetached and 

detached houses with large areas. Traditional identity preservation is not explicit.  

 Nevertheless, as concluded in Chapter One, the attached dwelling typology represents a major pattern in 

the rural settlements in the Delta region, and from the on-site investigation, the study indicated a low 

consumption of the rural dwellings (21 kWh/m2/annually). Therefore, although both studies are within the 

same intimate contexts, the author argues they were limited to the theoretical approaches that can support the 

early design decision-making rather than providing a real retrofitting solution that can benefit the locals. 

Mainly, as concluded in (Chapter Four), the engaged experts in the initial workshop in Lasiafar Albalad have 

raised many questions about the on-ground applications. However, Abouiana’s results can be a strong 

foundation point to deepen the study.  



 

Page | 165  
Chapter Two: Built Environment Retrofitting Practices in Traditional Settlement in Mediterranean Region: 

 A Systematic Literature Review  (2011- 2021) 

Ahmed Abouaiana 

 In Italy, five studies discussed the retrofitting solutions in traditional settlements. Cristina et al. (Cristina 

et al., 2017) have provided a quantitative study to retrofit a private rural building in a rural settlement in the 

Piedmont region to improve energy performance and enhance economic revenue (the building will be re-used 

to lodge) and valorize the traditional identity. The building was constructed from the traditional brick 

structure. They used simulation tools to optimize different solutions from an economic perspective.  The 

stakeholders were the research team who led the process. They showed the importance of using local materials 

as a passive strategy to renovate the building and considering the local building regulations (Energy and 

Ambient Agency of Turin, Environmental Energy Annex) to achieve the thermal transmitting target.  

 The second case provided by Rocchi et al. (Rocchi et al., 2018). They developed a multi-methodological 

approach using simulation tools consisting of techno-economic and decision-making tools to a passive 

retrofitting solution on the building. The results optimized the energy efficiency and thermal comfort 

optimization with the environmental and economic life cycle analysis. The stakeholders were the research 

team who led the intervention, with the external experts providing preference information related to the 

technical intervention.  

 The third case was implanted by Mutani et al. (Mutani et al., 2018). In five typical traditional mountain 

settlements (farming-based and forestry-based societies)  in Piedmont regions in Italy. They applied to five 

non-residential buildings. Inspired by the context, they integrated the biomass from the agriculture waste with 

solar energy systems to provide a techno-economic optimization of the operation energy consumption using 

modeling and simulation integrated with GIS. The study enhanced the Energy Community concept by 

following the law and legalizations integrated the available renewable energy to meet heating demand. The 

study engaged the decision-makers who provided the law consultancy, namely the Interministerial Decree of 

26 June 2015  (Application of the methodologies for calculating energy performance and defining the 

prescriptions and minimum requirements for buildings).  

 The fourth study was provided by Principi et al. (Principi et al., 2016). They created new business models 

for energy efficiency intervention in the public sector within a European project called MARTE  to mobilize 

financing to achieve energy efficiency in healthcare buildings. They suggested passive solutions, namely, 

fenestration renovation and integrating external thermal insulation composite system ETICS to the building 

envelope, utilizing the on-site measurements, modeling, and simulation. The engaged stakeholders consist of 

the experts (energy auditors),  owners who will benefit from the retrofitting, NGOs providing simulation tools 

energy models to define the benchmarks, and the Marche municipality supporting the initiatives and 

facilitating the sustainability practices. The importance of reviewing the national standards and measurements 

has been highlighted.  

 Finally, Stazi et al. (Stazi et al., 2015) integrated the experimental activities and analytical simulations 

during their investigation of the 1900s dwellings (nature-based structure) in a rural settlement In central Italy. 

They assessed five schemes to insulate different opaque elements of the buildings (wall, roof, and ground) 

with and without a ventilation layer. They highlighted that the insulation layer from the internal wall side was 

the worst quantified energy-saving solution. However, it is maintained easier than the external side. Their 

findings supported the expert's questions (described in the previous part). 

 In Turkey, Hasgül et al. (Hasgül et al., 2021) have discussed mountainous rural vernacular communities. 

They intended to valorize the local identity by employing the traditional architecture in the new spatial needs, 

considering the role of the rural areas from the perspective of leisure and entertainment. For this reason, they 

provided a transdisciplinary approach between the local authority, the academic bodies (the architectural 

department students) to facilitate the technical intervention (spatial analysis), the North Anatolian 

Development Agency (who are responsible for providing the related guidelines),  the local people. 

 The implemented approach is similar to the study of Mutani et al. in the mountain traditional Italian 

settlement, apart from students participating and the clear intention to valorize the cultural identity. It is a 
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common approach in retrofitting the too small-dimension economy settlements pattern. From the fact of the 

link between the cultural heritage and the historical realms on the one hand and the rural context on the other, 

it indicates the importance of engaging these stakeholders. As well as, the author argues it is the easiest part 

to elaborate on: the more specific context provides more restricted guidelines, such as discussed by Battisti 

(Battisti, 2016).  

 Hence, as emerged from this discussion, the question to be asked is who are the right stakeholders and 

what are the academic capabilities and qualifications of the research team to lead the retrofitting process? So 

that the compass of this chapter does not deviate from the SLR rigid procedure, Chapter Three will discuss 

these approaches from the literature review.  

 In a general Mediterranean rural context, Mejías et al. (Mejías et al., 2021) aimed to quantify energy savings 

based on the national measurement and verification standard (technical interventions). They considered other 

factors in the practices, real-time measurement, and monitoring, which can be considered the first on-ground 

practices rather than the simulation tools. Moreover, they intended to assess the residents' electrical 

consumption awareness. This methodology proved that the building sector’s energy consumption in Italy 

could be reduced by 38% (the estimated percentage was 67%). The project was implemented within the 

European project  https://dreeam.eu/about/. 

 By linking this intervention with the same kind such as Principi et al. practices within the MARTE 

transdisciplinary project  (Colangelo, 2018), a vital fact has emerged, namely the high support by Scientific 

incubators and academic bodies such as the European Commission internationally and the Ministry of Higher 

Education and Scientific Research in Egypt locally, the high success of a project to solve (again on-ground) 

real-world problems.  

 Bolliger et al. (Bolliger et al., 2015) have provided standard calculations to examine the trade-offs and 

interactions between energy efficiency and renewable energy measures, using INSPIRE Assessment tool 

(European Commission, n.d.) to support retrofitting decision-making. They concluded that renewable 

energies might achieve environmental goals more cost-efficiently in building refurbishment.  

 Therefore, by focusing on the national initiatives in Egypt and Italy (as representatives of Mediterranean 

countries, the integration of the on-site investigation in Egypt characterized the low energy consumption of 

the dwellings at the small scale (input one). The indicated concept of energy community resulted from the 

SLR (input two), as discussed by Mutani et al. The chapter concludes that the energy community concept can 

represent the trend of retrofitting the traditional settlements in the built environment. Remarkably, the Italian 

National Agency for New Technologies, Energy and Sustainable Economic Development (ENEA) 7 , as a 

national initiative in the representative Mediterranean country (input three), presented in April 2021 the 

energy community approach as described in the guideline The Energy Community “La comunità energetica.” 

(Cappellaro et al., 2021). 

 

2.3.8.1 Energy Communities: at Glance 

The guideline has defined the energy community as the self-consumption of energy as a coalition of users 

who, through voluntary membership of a legal entity, collaborate to produce, consume, and manage energy 

through one or more local energy plants. Each community has its specific characteristics, but they all share the 

same goal: to self-produce and provide affordable renewable energy to its members. The principles on which 

an energy community is founded are the decentralization and localization of energy production. Through the 

 
7 In collaboration with the the University of Bologna and the Agency for Energy and Sustainable Development of 

Modena (AESS).  

https://dreeam.eu/about/
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involvement of citizens, businesses, businesses, and other realities of the territory, it is possible to produce, 

consume and exchange energy with a view to self-consumption and collaboration. 

 To make an energy community: the self-consumption of energy can be achieved at three levels, individual, 

collective, and community. First, the citizen self-consumption that has a renewable energy production plant 

and self-consumes the self-produced energy. The system efficiency, combined with the conscious use of the 

energy produced and the reduction of waste, contributes to energy savings, bringing environmental as well 

as economic benefits. Second, collective self-consumption is made up of a plurality of consumers located 

within a building in which one or more plants are powered exclusively by renewable sources.  

 Third, in the energy community, participants must produce energy for their consumption with plants 

powered by renewable sources. To share the energy produced, users can use existing distribution networks 

and use forms of virtual self-consumption. Energy communities' self-consumption has two types. Renewable 

Energy Community (CER), in line with DIRECTIVE (EU) 2018/2001 (European Commission, 2018a), is based 

on the notion of autonomy among the members and the need for them to be close to the generation plants. In 

addition to Citizen Energy Community  (CEC), in line with DIRECTIVE (EU) 2019/944 (European 

Commission, 2019), manages the electricity (it does not provide for the principles of autonomy and proximity). 

Figure (02-16) visualizes the concept of the three levels.  

 

Figure (02-16) Visual summary of self-consumption, collective self-consumption, and energy community 

concepts, adapted from (CEER, 2019). Thus, in general, energy communities can enhance sustainable living 

by using and intelligently managing the available resources and sharing them, which improves sociality.  

 Many technologies support an energy community that facilitates consumption monitoring and helps 

community users save and consume energy more efficiently and intelligently, such as energy storage 

technologies for managing and storing energy from renewable sources. In addition, emerging technologies 

(sensors, internet of things, and cloud computing) enable monitoring and remote homes (smart homes). Figure 

(02-17) visualizes the monitoring cycle.  
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Figure (02-17) A visual summary elaborates on emerging technologies' role in monitoring and remote energy 

consumption, adapted from (Cappellaro et al., 2021). The energy box makes a home smart by 

communicating with the sensors to collect data and transmit them through the internet to a cloud platform. 

These big data are analyzed to provide the user with suggestions for optimizing his consumption. The EU 

commission highlit the crucial role of emerging technologies in transforming the whole building value chain, 

including energy performance(DIGITALEUROPE, 2020). 

 The energy communities can provide numerous benefits. First, the economic benefits include saving on the 

monthly electricity bills, financial earnings on the energy produced from renewable resources, and tax 

concessions and deductions like EcoBonus 110%8 (Section 2.1.2). Second, the environmental benefits include 

reducing CO2 emissions, mitigating climate change, and finally mitigating energy poverty.  

According to the guide entitled “Community Energy A practical guide to reclaiming power” 

(Giovannini, 2020), Some essential questions that led to selecting the optimal technical solution can be grouped 

as the availability of natural resources. Second, What is the technology that has the highest return on 

investment and gets support from the local authorities. Third, To what extent can the local network sell the 

generated power.  

 In Europe, energy communities practices are growing steadily, particularly in the European realm. For 

instance, Heeten rural settlement in the Netherlands is an energy community consisting of 47 families. Their 

main objective was to decrease the peaks and stress on the local distribution network. All households offer to 

log on to the smart meter information and produce energy from the PV to understand the local energy streams 

better. Some households have rooftop photovoltaic  (PV) installations, and some are equipped with a 5 kWh 

battery behind the meter (Reijnders et al., 2020). Figure (02-18) shows an example of energy production from 

renewable energy in Europe. 

 
8 It is a deduction equal to 110% of the expenses related to specific energy efficiency measures and anti-seismic measures 

on buildings, by implementing at least one of the main interventions, such as thermal insulation interventions of opaque 

surfaces (the building envelope), with an incidence greater than 25% of the gross dispersing surface, interventions on the 

common parts of buildings for the replacement of existing winter air conditioning systems or through the replacement of 

autonomous heating systems with high-efficiency heat pumps, besides installing photovoltaic systems, up to 20 kWh and 

for a total cost of € 48,000. 
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Figure (02-18) An aerial view of wind turbines in suburban areas, Vienna, Austria (taken by the Author). 

 In the Mediterranean context, In France, The “Fermes de Figeac” cooperative has created “Ségala 

Agriculture et Energie Solaire” SAS to develop photovoltaics on the roofs of livestock buildings in its territory. 

The values of solidarity, cooperation, and pooling, were implemented among 110 farmers between 2009 and 

20109. The initiative to install solar roofs on farm buildings was initiated mainly as a reaction to the high feed-

in-tariff in France, which aimed to Revitalize the rural area where agricultural activities are on the decline and 

Guarantee regular income for regular income farmers. (SAS, 2010). 

 In Spain, Som Energia is a citizen energy co-operative initiative to construct renewable energy projects 

and supply renewable energy (solar PV, biogas, hydropower). The members are fully responsible for the 

funding and the decision-making. Figure (02-19) shows some citizen cooperation within the Som Energia. In 

Portugal, a local community of 16 citizens started in 2013 to invest in a small solar panel, so-called Coopernico 

(Coopernico, 2021), by renting the roofs of socially-orientated buildings for its PV projects. It generated all of 

the electricity from renewable energy sources, which boosts the local economy and enhances social values.   

 

Figure (02-19) Citizen cooperative approach to buy and install rooftop solar panels in the Som Energia 

energy community project, Spain, adapted from (IRENA Coalition for Action, 2021) 

In Italy, a recent reference entitled “Community Energy Map: a survey of the first experiences of renewable 

energy communities” (Vidovich et al., 2021) has discussed in detail the growing energy community concept 

 
9 6.9 MWp of photovoltaic roofs. 
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in Italy. It divided the energy communities into three models: public lead, pluralistic, and community energy 

builder. Table (02-09) summarizes the analytical clustering of energy community models.  

Table (02-09) Analytical clustering of Energy Community models, adapted from (Vidovich et al., 2021). 

 Public Lead Model (Cluster 1) Pluralist Model (Cluster 2) community energy builders 

Model (Cluster 3) 

Type of community 

and stakeholders 

Local public-private proposers 

(vital role of the public actor) 

Application of horizontal 

community models. 

Virtual intermediation between 

local projects and individual 

consumers. 

Benefits generated Public-private mix for the 

creation of collective and local 

benefits 

Citizens, members, and 

prosumers; 

Coalitions of local actors. 

Alternative energy consumption 

models; 

Action on savings for consumers. 

Engagement and 

participation 

processes 

Top-down processes  Bottom-up processes. Heterogeneity of approaches 

between top-down and bottom-

up. 

Selected best practices CommOn Light (Comune di 

Ferla, 2021);  

Energy City Hall (Magliano 

Alpi, 2021) 

Energy and solidarity community 

of East Naples (Fondazione Con il 

Sud, 2021); 

Alpine energy community of 

Tirano (LEGAMBIENTE, 2021a). 

Enel X, (ENEL, 2021); 

Renewable Energy Community of 

Biccari (LEGAMBIENTE, 2021b) 

 

In this line, ENEA has developed the RECON online tool (RECON, 2021), which implements a 

rudimental energetic and economic analysis in the residential sector. Based on “basic data of electricity 

consumption, plants characteristics, and some factors related to the investment” (ENEA, 2021b). It is worth 

mentioning that, in case of insufficient data, like consumption data, by the nature of the traditional settlements 

-as indicated in the SWOT analysis in the Introductory Chapter, the RECON simulator can predict them based 

on ad-hoc algorithms. Furthermore, this tool describes “energy communities for the ecological shift and to contrast 

climate change, empowering inhabitants to interact with the energy market as “prosumers,” i.e., people who produce and 

consume their own renewable energy.” (ENEA, 2021c). Figure (02-20) visualizes the consumer and prosumer 

concepts.  

 

Figure (02-20) A visual summary shows the prosumer and consumer concepts adapted from (Barroco et al., 

2020). The prosumer term refers to the user who is not limited to the passive role of consumer (consumer) 

but actively participates in the various stages of the production process (producer) and manages the energy 

flows. The prosumer is someone who owns his energy production plant (at any scale), which can consume a 

part of it, feed the local network, and exchange with other consumers, which return directly as economic 

benefits. 

The Energy City Hall project combines building retrofit and community development through 

innovative energy management models from these Italian top-down practices. The project's development 
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responds to the desired energy transition objectives by the local administration, which sets out the 

development of innovative models of territorial development based on energy, to combine the advantages of 

energy requalification with incentives for CERs. The project aims to demonstrate that with existing legislation, 

it is already possible to create a CER if technical feasibility and willingness to innovate by the administrative 

machinery of the local authority are satisfied. The second objective is technical, activating energy transition 

processes, reducing the cost of bills, involving citizens, creating local development, and reducing CO2 

emissions, as defined before.  

The stakeholders are the Municipality of Magliano Alpi, Energy Center of the Polytechnic of Turin 

(the technical guide), Cassa di Risparmio di Cuneo (Bank to participate in funding). This experiment will 

benefit from various sources, such as the Fraccaro Law in 2019 (MISE, 2019b), which provides a contribution 

of  50,000 Euros (€) for the years (2021- 2024) to the municipalities under 5000 inhabitants. The photovoltaic 

system has been installed on the Town Hall’s roof, besides another 20 kWp on another public building. Figure 

(02-21) shows the first step in establishing CER in an Italian rural settlement.   

 

Figure (02-21) Installed PV on the municipality building in Magliano Alpi rural settlement (Magliano Alpi, 

2021). The municipality led the implementation of a pilot project (top-down practice).  

A similar top-down approach has been implemented in Tirano town (9011 inhabitants), where the 

municipality of Tirano has led the process (promoter of the pilot project). Also, the project, commissioned by 

the Tirano municipality, provides for articulated governance and can count on the contribution of various 

local actors. The constitution of the CER takes shape in a context that benefits from an innovative district 

heating system that covers 6.5 km of network, with 1200 families reached by the service and 80 employees, 

and which can already count on an energy self-production system that - on the basis of the analyzes carried 

out by RES - it stands at 50% of the loads to be met for the local community. The acceleration of the 

decarbonization objectives meets a strong institutional commitment to community-building on a path of self-

production and self-consumption. 

 It is worth mentioning that the cooperative suppliers play a notable role in energy communities such 

as ènostra (Ènostra, 2021), in Biccari energy community, a rural settlement in the Apulia region (2720 

inhabitants), which has carried out feasibility studies to construct the plants and to provide the technical skills 

to assess the development of the CER. Also, institutional bodies like the Regional Agency for housing and 

living (facilitate the process) by installing photovoltaic systems on two condominiums under their 
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management10. The municipality has led the process likewise the past examples. Figure (02-22) shows an 

example from the Biccari energy community.   

 

Figure (02-22) Some photovoltaic systems in the CER of Biccari, adapted from (Vidovich et al., 2021) 

 From a bottom-up perspective, with the absence of the local municipality, the Agricultural 

condominium of Ragusa, Sicily, as an agriculture energy community, the stakeholder here consist of Enel X to 

provide the technologies and materials (photovoltaic panels and inverters, managing the system operation), 

besides the local bank, which has understood the added value of this initiative for the local economy 

(providing loans). Therefore, the primary intervention is to construct a photovoltaic system and an online 

platform to manage the community (typical local energy communities' characteristics).  

Finally, In Egypt, in 2017, in line with the ISES 2035 (Section 2.1.1), the Industrial Modernisation Centre 

(Ministry of Trade and Industry) launched the national initiative Solar Cell on-grid Systems (Egypt-PV) 

(Egypt-PV, 2018a). The project aims to support the spread of small photovoltaic cells, especially decentralized 

generation stations that are installed on the top roofs of residential and non-residential buildings, and the 

establishment of centers to provide support and technical support.  

Although no clear definition of energy community was observed,  this initiative can facilitate 

supplying renewable energy to the different building types in different settlements patterns. The project is 

sponsored by the United Nations Development Programme (UNDP) (UNDP Egypt, 2017). For instance, in 

residential buildings, Domestic customers can get technical support up to 500 kW, The presence of a net energy 

exchange meter from the distribution company. It is available for multi-family dwellings and single-family 

buildings. The criteria are available on (Egypt-PV, 2018b). In Egypt, some small initiatives have been 

implemented in remote and desert areas, such as in Bahariya Oasis, the Western Desert, that relied on solar-

powered water pumping for agriculture purposes. Figure (02-23) shows this example.   

 
10 This point helps find a volunteer body in Lasaifar Albalad settlement in the Egyptian case study to provide a role 

model on their building to increase tendency in the village (see Chapter Four).   
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Figure (02-23) An example  of small-scale self-consume energy for agriculture purposes in remote 

desert areas in the western desert in Egypt (KarmSolar, n.d.) 

 

 

2.4 Conclusion 

Energy retrofitting practices play a significant role in achieving sustainable development goals and mitigating 

climate change, particularly in Mediterranean countries. From an inductive perspective, Egypt and Italy are 

stabilizer countries in the Arabic region (Southern Mediterranean Sea) and European realm (Northern 

Mediterranean Sea), both pay considerable attention to this issue. The national action plans interact with each 

sector and provide a set of measurements to improve energy efficiency in the buildings, the major element in 

the built environment. Another differentiation between both contexts is that almost Italy is ahead of Egypt in 

energy efficiency applications, widening the outputs by a decade. However, the energy sector has been 

improving in Egypt, namely since restructuring the electricity sector in 2014.   

In Egypt, there are two essential facts. First, the energy efficiency building code suggests the minimum 

requirements to improve energy performance in existing buildings  (retrofitting) and the early design stage in 

different climate zones, such as the Delta region (the ultimate context within this study). As it is known the 

significant variance in the macro and microclimate in the same village (i.e., Lasaifar Albalad), It makes sense 

that retrofitting a dwelling surrounded by vast agricultural land is totally different from retrofitting a dwelling 

in a compacted urban fabric. Second, working on the rural settlements requires additional consideration in 

terms of the cultural perspective, the social nature of peasants, the lack of sufficient data, the small-dimensions 

economy, and the infrastructure. Likewise, in Italy, in fact, it is a general characteristic of the traditional 

settlement around the world.  

 Thus this chapter aims to investigate the possible retrofitting solutions in these settlements are? Those 

are not historical and cultural heritage. For this reason, the chapter conducted an SLR to SLR to investigate 

whether the aim was implemented before or not between January 2011 and December 2021. Among (n=37) 

possible SLR articles, the results indicated that no study investigated the SLR of retrofitting the built en in 

traditional settlements in the Mediterranean region.    

  Consequently, the chapter defined four keywords related to the research domain, focusing on the 

traditional settlement, combined with 63 terms. Afterward, the scholarly databases through SBS powered by 

the EBSCOhost database were searched for peer-reviewed articles presenting these terms combinations within 

their keywords, abstract, and title. The search was implemented within the same decade and indicated a total 

number of 11 eligible studies.  
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 Thank Rayyan platform that categorizes the included papers. By reviewing the pre-filtering eligible papers 

(217 papers), It is noticed that the heritage and historical contexts are too relevant to the traditional rural 

settlement (Introduction Chapter has defined them), which reflects the importance of the current rural 

landscape in the country's cultural perception. It is also observed that Italy has made significant contributions 

to historical and cultural heritage publications by 49% (30 papers out of 63). Predominated by the following 

authors: Laura Pisello, Anna, University of Perugia, Italy (9 puplications), Cotana, Franco, University Perugia, 

Italy (8 puplications), and Gagliano, Antonio, University of Catania, Italy (5 Publications).  

 Energy Procedia journal has the highest share of the studies with 22%, followed by Sustainable Cities and 

Societies by 11%, Sustainability by 8%, Energy Policy by 5%, then Journals of Building Engineering, Energy, 

Cleaner Production, TECHNE, and Procedia Engineering by 2% of each approximately. Figure (02-24) shows 

the distribution of the articles by the journal name.  

 

Figure (02-24) Articles distribution by journal name, extracted from Rayyan. 

 In this chapter, the restricted SLR (micro-scale of the study) results led to identifying the trend and filling 

the gap in retrofitting the built environment in the traditional rural settlements at the microscale, which is 

implemented in four contexts in Italy (9 settlements), Egypt (two settlements), and Turkey (one settlement). 

They could be grouped into two categories. First is the direct implementation of energy efficiency 

measurements in buildings using passive retrofitting solutions on the building envelope. Second, integrating 

these implementations with renewable energy presented by Mutani et al. in five traditional settlements in 

Italy, besides their provided concept (energy communities).  

 Therefore, the results showed that using conventional insulation materials reduces energy consumption 

like using nature-based, valorizing the place's traditional identity. Despite the high initial cost of these 

implementations and the limited practices in the early design phase using the simulation tools. Thus, it 

requires deep monitoring, post-retrofitting assessment, and more elaboration about the whole process should 

be provided to solve a real-world problem. Simultaneously, the energy community concept is an optimum 

approach to retrofitting the built environment. Primarily they can provide enviro-socio-economic benefits to 

local residents as well as the local authorities. Moreover, the prosumers play a considerable role in achieving 

the transition to clean energy. 

 Energy communities can experiment with innovative roles in the social, ethical, and civic fields, structuring 

themselves through local governance with direct responsibility, on the basis of which citizens, associations, 

and entrepreneurial realities share a set of principles, rules, and procedures concerning the management and 

community governance, towards self-management and sharing resources objectives. Which enhances the 

Collaborative economy (that facilitate the exchange of goods and services between the participating members) 
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  To conclude, energy communities help inhabitants and local authorities to invest in energy efficiency and 

renewable energy. The participatory approach of citizens in ECR can boost the local economy and grow job 

vacancies. As well as conquering the social barriers to accepting the retrofitting, the author argues it enhances 

the belonging to the place, particularly in the case of Lasaifar Albalad, who pays and decides to possess the 

project. As a concept, energy community projects can provide the potential to retrofit the built environment. 

However, the complexity of the energy retrofitting practices requires interlocking collaboration among the 

different stakeholders with different levels of interest, power, and influence, simultaneously managing these 

relations, which requires a deep investigation beyond the technicalities of the energy retrofitting.  
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III. Transdisciplinary Retrofitting Approach Using Agile 

Methodology   

Abstract  

Transdisciplinarity is essential to deal with high complexity collaborative practices of Energy 

retrofitting, particularly in the traditional settlements. From these challenges, the conflict among the 

collaboratives.  

Aim:  

Thus, this study aims to provide a transdisciplinary framework to organize the collaboration work 

among stakeholders, which led to implementing of efficient strategies to retrofit the built 

environment, using agile methodology practices because it proved a success in software development 

projects.   

Hypothesis: 

 The agile project management approach can organize the relation between the team to mitigate the 

uncertainty and the unnecessary re-work besides dealing with the institutional barriers.  

Methodology: 

Creating and developing the conceptual framework integrates agile methodologies in software 

engineering and project management within the energy retrofitting practices. Based on the relevant 

theoretical concepts about the three domains.  

Thus, the chapter proposes a transdisciplinary collaborative framework related to energy retrofitting 

in the traditional settlement in Egypt and Italy. That enhances organizing the team between 

stakeholders using the agile methodology practices (scrum tool) during the early stage of collaboration 

and project planning. That is integrated with the on-site study (Chapter One) and relevant practices in 

the Mediterranean context in this systematic literature review that has been discussed in (Chapter Two) 

At the same time, a comparison with other participatory approaches has been provided.  

 

Limitations:  

• The conceptual framework is limited to the micro contexts (Lasaifar Albalad and Pontinia 

Settlements). However, the inductive methodology may apply to similar patterns in the 

Mediterranean Region; 

•  Second, the practice is limited to the planning and decision-making of the framework;  

• Third, the pilot real-case scenario has been implemented in Lasaifar Albalad only.  

 

Keywords  

Cross-Disciplinarity; Energy Retrofitting; Scrum Framework; Stakeholders 

Analysis; Team Management. 
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Visual Summary 

 
 

 

 

3.1 What is and Why Cross-Disciplinarity?  

Cross-disciplinary is that implicate two or more disciplines. It is the dominant concept of a particular discipline 

on the others without integration (de Groot, 1992). It is essential to reopen scientific approaches and methods 

to engage different types of expertise. Cross-disciplinary research can build robust associations among 

academics and non-academics (Evely et al., 2010). Examples of these concepts are trans-, inter-, and multi-

disciplinarity to deal with the complicated challenges of sustainable development (Toomey et al., 2015), 

besides the participatory approach (OECD, 2020a) intra-disciplinary, poly-disciplinarity (de Groot, 1992), and 

pluri-disciplinarity.  

3.1.1 Disciplinary Interaction Levels  

As the first step from a linguistic perspective, to clarify the similarity between the disciplinarity levels and 

concepts, the original words came from the Latin language, where “Uni-” or mono- means single, “Multi-” 

means many,  “Intra-” means within (that something happens within a single thing), “Inter-” refers to among 

(more than one thing), and finally, “Trans-” means across (Latin Dictionary, 2021) (Merriam-Webster, 2021). 

Figure (03-01) summarizes the English definitions of the current technical terms based on their Latin origin.  
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Figure (03-01) The Latin origin of the cross-disciplinarity terms. For a better understanding of the 

similarity among them). 

In the second step, multi-studies discussed the historical emergence of these concepts. de Groot (de 

Groot, 1992) has defined the “Uni-disciplinarity” as the single discipline operating such a scientific dilemma 

from a theoretical or practical case studies perspective. Thus, instantaneously once more than discipline 

working together, but without significant contributions, it is called “Multi-disciplinarity.” If the results of this 

collaboration were more than the sum of every discipline, that is the “Inter-disciplinarity.” Finally, he defined 

“Trans-disciplinarity” as the multi-level coordination between different disciplines in professional practices 

and research based on the general intuitions and emerging understanding of epistemology dimensions. The 

same definitions have been confirmed by Rosenfield (Rosenfield, 1992).  

According to a recent report by the Organisation for Economic Co-operation and Development 

(OECD) (OECD, 2020a), the first Interdisciplinary Research and Education seminar was organized in 1970 by 

them to address the societal challenges using transdisciplinary research (TRD). 

The report defined “Trans-disciplinarity” as incorporating academic researchers from diverse fields 

with non-academic participants to flourish the epistemology and theory to fulfill the same objective. It 

mentioned that each TDR project is unique. However, the projects identified within a vast domain based on 

the required resolved problem consisting of many factors: disciplines miscellany,  integration level, the 

existence of the unscholarly stakeholders, and collaboration with them, and finally, the timeframe concerning 

knowledge types. The report discussed best practices of a 28 TDR example worldwide, focusing on various 

dimensions such as identifying stakeholders, lessons learned, and policies implementation. Finally, the report 

defined the “Participatory” approach  as “Transferring knowledge between academic and non-academic without 

integration.” 

Ramadier (2004) discussed the concepts from the urban studies perspective. He stated that “Multi-

disciplinarity” Aims to contiguities the conceptual frameworks associated with various disciplines, with the 

advantage of focusing on a particular topic from different angles and opinions such as conferences and 

symposiums. It contributes to generating sub-disciplines and new certainty echelons. 

Based on this, “Inter-disciplinarity ” builds a mutual framework for the collaborated disciplines under 

the same field to create a synthesis. Alternatively, to work on common questions and the achievement of 

shared results (Lawrence, 2010). It can be implemented at an individual scale, as well as it is predominate by 

guidelines and ideologies of a specific discipline, such as psychology which leads to urban studies  (Hillier & 

Iida, 2005). 

Ramadier defined “Trans-disciplinarity” as identifying the different formulae and the search for unity 

in produced knowledge that can be joined together. It is characterized generally by the specificity of 

transdisciplinarity in integrating two conflicting movements of disciplinary thinking, namely, “the 

compartmentalization of knowledge, and the existence of relationships between the disciplines.” In other words, it 
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necessitates constant cooperation throughout the professional practice stages, linking with theories (Lawrence 

& Després, 2004).  

3.1.2 Disciplinary Interaction Practices: at Glance  

In the domain of policy, education, services, and health research, the definitions objectives of the emerged 

concepts have been discussed by Choi & Pak (Choi & Pak, 2006). They emphasized the role of the approaches 

to resolve the fields’ complex challenges. Furthermore, they limited “Multi-disciplinarity” within the 

boundaries of the collaborated disciplines, relying on their knowledge limits. While “Inter-disciplinarity” 

examines and synchronizes connections between disciplines into an integrated whole. Finally, “Trans-

disciplinarity” is the full integration between, on the one hand, health science, on the other, with the social and 

natural ones in human society and cultural contexts beyond the conventional borders.  

In the health domain, Schary & Cardinal (2015) showed the differences between Intra- and Inter-

disciplinary research, where the “Intra-disciplinary”  is the combination of two or more diverse sub-fields under 

their major one, in a single study or multiple studies that derive the determinants and concepts from these 

sub-disciplines together within the same study design, aim, and methodology. It requires concerted efforts 

and views of all participants throughout the preparation of the study.  

Other studies discussed disciplinary interaction concepts from different perspectives, such as in the 

Education field (Cook-Sather & Shore, 2007; Gibbs, 2015; OECD, 2020b), tourism and hospitality (Volgger & 

Pechlaner, 2014), ecosystems, and land science  (Zscheischler & Rogga, 2015; Schönenberg et al., 2017; 

Zscheischler et al., 2018; Zscheischler, 2021) urban health and well being (Battisti et al., 2020), livestock 

production (Faverjon et al., 2019) agriculture  (Greenhalgh et al., 2019) industry (Gericke et al., 2013), business 

management (Schaltegger et al., 2013) psychology (Collin, 2009), and indoor environmental sciences (M. Ortiz 

et al., 2020). 

To conclude, it is evident that numerous studies discussed the disciplinary interaction concepts from 

different perspectives. The author argues they could be categorized into four milestones, starting from the 

early debate over the conceptual term within the 1920s to 1940s in social science, which had many forms, such 

as integration across disciplines, integrative, and the interactionist framework (Julie Thompson Klein, 1990). 

Second, in the 1950s, promoting interdisciplinarity in numerous ways (Morris & Seeman, 1950) was followed 

by a significant milestone, namely in the OECD seminar in 1970. Finally, during the following four decades, 

many definitions and sub-concepts have emerged in broad domains, which led us to investigate, in the 

following sections, the relation with the energy retrofitting practices: domain characteristics, collaboration 

nature, and the obstacles.   

 

3.2 Energy Retrofitting Practices   

Energy Retrofitting (ER) refers to adapting the latest technologies or features to obsolete systems (Shaikh et 

al., 2017; Asarpota & Nadin, 2020). It is extensively identified as a relevant strategy that interacts with all walks 

of life, from the micro- to macro-scale, in different contexts, directly or indirectly, to achieve numerous 

objectives and benefits for the environment and humans. 

Examples of these benefits: include achieving sustainable development objectives (Liang et al., 2015), 

promoting sustainable urban regeneration of the built environment (Soares, 2017; Pittau et al., 2019), 

decreasing natural resource exploitation (Gajić et al., 2021), delivering the low-carbon transition (Cucchiella & 

Rotilio, 2021), besides,  enhancing the quilty of life of people (Jia et al., 2021), increasing their productivity 
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(Duran & Lomas, 2021), improving mental health and well-being  (IEA, 2019; Ortiz et al., 2019), boosting the 

economy (Krarti & Dubey, 2018), creating jobs (Meijer et al., 2012), and achieving gender equity (Habtezion, 

2016). 

3.2.1 Energy Retrofitting and Cross-disciplinarity: Systematic Literature Review  

By focusing on energy retrofitting practices in the cross-disciplinarity, a literature review study conducted in 

December 2021, using a simple Boolean (AND and OR) that includes two main keywords, first the research domain 

(energy retrofitting), second the synonyms of the (cross-disciplinarity) concept that concluded from the theoretical 

background. Among 72 papers, the study included relevant 18 papers and excluded Kerr’s P.hD dissertation (Kerr, 2018) 

and the book of  Palazzo & Benelli  (Palazzo & Benelli, 2020) due to limited access. More about conducting literature review 

studies have been discussed in (Chapter Two). The included studies have been summarized in Annex (03-01). 

(transdisciplinar* OR trans-disciplinar* OR “trans disciplinar*” OR interdisciplinar* OR inter-disciplinar* OR “inter disciplinar*” OR 

intradisciplinar* OR intra-disciplinar* OR “intradisciplinar*” OR multidisciplinar* OR multi-disciplinar* OR “multi disciplinar*” OR 

pluridisciplinar* OR pluri-disciplinar* OR “pluridisciplinar*” OR monodisciplinar* OR mono-disciplinar* OR “monodisciplinar*” OR 

unidisciplinar* OR uni-disciplinar* OR “uni disciplinar*” OR crossdisciplinar* OR cross-disciplinar* OR “cross disciplinar*”) AND 

(“energy retrofit” OR “energy retrofitting”) 

Sibilla & Kurul  (Sibilla & Kurul, 2020), in their literature review study, “Transdisciplinarity in energy 

retrofit,” concluded the essential need for more collaborative approaches in energy retrofitting as well as 

knowledge exchange and emerging technologies can facilitate transdisciplinarity. Noteworthy, they 

concluded 136 studies using fewer keywords (energy efficiency, transdisciplinary, and multidisciplinary) 

because they were investigating different scopes (practices in the buildings and urban context, generally). In 

contrast, this chapter requires mentioning the term clearly in at least one of the titles, keywords, and abstract.   

The other studies have discussed the cross-disciplinarity in energy retrofitting practices from several 

perspectives, in cultural heritage buildings (conservation) (Haas et al., 2013), harvesting solar energy  (Polo 

López et al., 2021), in higher education buildings (Pereira et al., 2021), and the office buildings for thermal 

improvement (Galbiati et al., 2021), and for seismic retrofitting and economically (Guleroglu et al., 2020). 

Besides integration with structural behavior (Ceroni et al., 2015; Ascionea et al., 2017). In conventional 

buildings, techno-economic perspectives are provided to retrofit student dormitory nZEB target 

(Assimakopoulos et al., 2020), school buildings (Asdrubali et al., 2021), auditoriums integrated with Seismic 

retrofitting  (De Angelis et al., 2021). 

Other studies discussed stakeholders’ involvement. For example, Carbonaro et al. (2016)  engaged the 

academic bodies (research centers) with manufacturing to develop energy-efficient nature-based thermal 

plaster. Berardi (2015) integrates phase change materials in a private research university’s building envelope 

in the USA.  In M. Ortiz et al.’s literature review study (M. Ortiz et al., 2020), they emphasized the essential 

need for interdisciplinary indoor-environmental sciences, energy sciences, and occupant behavior. DellaValle 

et al. (2018) suggested a social-science interdisciplinary approach to help develop behavior change strategies 

to enhance the effectiveness of retrofit programs of social housing in Italy. Ferrante (2014) and Serrano-

Jimenez et al. (2017) have investigated socio-techno-economic interventions on a multi-building scale. 

As discussed in the paper “solutions & tools for the conservation compatible energy retrofit of historic 

buildings”  (Haas et al., 2013), they provided a methodology to support the European project Efficient Energy 

for EU Cultural Heritage Project (3ENCULT, 2014).  They identified the stakeholders as the “Local Case Study 

Team,”  which consists of the building owner, local offices that serve the given subject (such as protection of 

monuments and heritage offices), conservation, technical, implementation, and urban development experts 

https://www.sciencedirect.com/topics/engineering/behaviour-change
https://www.sciencedirect.com/topics/engineering/retrofit
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who have the sufficient knowledge of the study domains, besides the industry partners who facilitate the 

process. Although the scope is the cultural heritage that is not relevant to this study, the methodology can be 

beneficial to select the stakeholders within this study. Particularly almost the same method was valid in a 

similar project in a different context in Iran (Mirzakhani et al., 2021) and to support decision-making in urban 

regeneration practices (Baker & Moncaster, 2017).  Annex (03-02) summarizes some of the 3ENCULT’s case 

studies.  

In an urban context, to support decision-making in the early stages, Gabrielli & Ruggeri (Gabrielli & 

Ruggeri, 2019) have developed an interdisciplinary methodology through a comprehensive approach (risk 

analysis economics, energy modeling, and statistical analysis) for planning and managing the operation of 

energy retrofitting in broad building portfolios to achieve urban regeneration and the aging population. Torabi 

Moghadam & Lombardi (2019) provided an interdisciplinary approach to urban energy from the 

environmental, technical, economic, and societal points of view of planning as a result of a workshop 

discussion between the involved stakeholders (spatial decision experts, representatives of local authority, 

architect, and the researcher). It indicated that the more engagement, the broader outcomes, despite the 

absence of locals in the process.  

3.2.1.1 Synthesis and Results  

The systematic literature review explores whether the researchers included one or more of the cross-

disciplinary technical terms (in title, abstract, and keywords), how they conducted their interventions, and 

who are the involved stakeholders. It is different from Sibilla & Kurul’s approach, which discusses the concept 

beyond the technical terms. Most of the studies have been led by the research team/s. Who came from one or 

more disciplines such as buildings physics, structural and architectural engineering to achieve energy 

retrofitting besides one or more goals such as cultural preservation, seismic retrofitting, users’ thermal 

comfort, and economic feasibility. The majority of practices have been implemented from a bottom-up 

perspective in the Mediterranean region context, namely, in Italy (7 studies), Spain, Greece, and Turkey. 

Generally, numerous studies have discussed the exact interventions without mentioning the technical 

term (in title, abstract, and keywords), like mono-disciplinarity in reference (El-Darwish & Gomaa, 2017; Al-

Yasiri & Szabó, 2020), the multi-disciplinarity in references (Abouaiana, 2021; D’Agostino et al., 2022; Omar et 

al., 2022), and the trans-disciplinarity in reference (Ongpeng et al., 2022). This may indicate the polemical of 

these growing concepts' insufficient awareness and interest, or it may reflect the deep interlocking between 

the scientific topics. 

For instance, Losasso (2021)  discussed an interdisciplinary approach resulting from a collaboration 

between the academic bodies (Department of Architectures of the University of Naples) and the local 

municipality to regenerate a historical center in Naples city such as enhancing energy efficiency, historical 

conservation, and improve air quality.   The practice includes actors, urban designers, conservation, 

morphological. Tucci et al.  (Tucci et al., 2018) supported this holistic approach when they highlighted the 

essential need to consider the relationship between the building and the surrounding built environment 

systems during regeneration practices, including energy retrofitting, which should be implemented from a 

multi-disciplines and based on the latest technological developments, such as the innovative chemical-

physical characteristics of building materials (Hausladen & Tucci, 2017).  

Another interdisciplinary example was discussed within the MEETHINK project  (Trombadore, 2017). 

To stimulate a multilevel governance model by linking regional with local authorities and involving 

policymakers, technicians, infrastructure and energy providers, research centers, and locals. Through 

information and communications technology (ICT) platforms as a data-sharing tool to support the decision-
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making between private and public stakeholders concentrated on three domains related to energy-efficient 

buildings and mobility and renewable energy.  

To conclude, the academic progress in cross-disciplinarity is sluggard (J. J. Cohen et al., 2021), and 

there is a lack of cross-disciplinarity in all domains (Thompson et al., 2017), including energy research 

(Schmidt & Weigt, 2015), as supported by Sibilla & Kurul (Sibilla & Kurul, 2020), who stated that improving 

energy performance in buildings from narrow perspectives is obsolete. Moreover, the retrofitting practices are 

highly complex (Ruggeri et al., 2020; Okorafor et al., 2021).  

Therefore, early collaboration between the stakeholders is essential to facilitate the process (Parrish, 

2013; Almeida et al., 2014; Battisti, 2017; Ongpeng et al., 2022). The European Regulation (EU) 2018/1999 

supported this statement by advocating involving all stakeholders in any development  (European 

Commission, 2018). 

3.2.2 Energy Retrofitting  Collaboration’s Obstacles  

Despite the vast benefits of energy retrofitting, numerous studies defined this complexity in obstacles and 

barriers that accompany energy retrofitting from different perspectives, such as legalizations, policies, 

landlords' behavior, culture, techno-economic factors, lack of investor confidence, and business engagement 

(Gillich & Sunikka-Blank, 2013; Alam et al., 2016; Fylan et al., 2016; Buessler et al., 2017; Khairi et al., 2017; 

D’Oca et al., 2018; Oguntona et al., 2019; Fasna & Gunatilake, 2019; Alam et al., 2019; Peel et al., 2020; Prabatha 

et al., 2020; Liu et al., 2021; Lang et al., 2021; Palumbo Fernández et al., 2021; Butt et al., 2021; Jia et al., 2021).  

They deeply discussed these factors based on the literature and case studies in many countries worldwide.   It 

reflects the importance of considering multiple layers concomitantly during these practices.  

 For instance, Pitt & Bassett (2013) suggested collaboration in environmental planning to raise local's 

awareness, concomitantly assisting local governments in "crowd-source" knowledge about sustainability 

issues (clean energy). Furthermore, the role of local authorities is crucial to improving energy efficiency and 

integrating renewable energy in their municipal buildings and properties as role models. They highlighted 

the negative correlation between city size and local's (community members and official elected ones) resistance 

to adopting energy efficiency initiatives. Likewise, the author argues that the smaller settlements pattern, like 

the rural, has the higher locals' resistance. 

Gultekin et al. (2014) emphasized integrating researchers with technical teams (architects and MEP 

engineers) to support the decision-making in the design-build projects, namely, to employ energy-efficient 

systems during retrofitting buildings. In the same vein,  Mlecnik et al. (2019) concluded that the lack of 

knowledge retrofitting adopters in the UK of the basic tenets and marketing requirements, like quality 

assurance, led to losing customer confidence and trust. They highlighted the role of the "intermediaries" such 

as energy distribution authorities and banks in improving the process. 

 Miah et al. (2015) provided a small-scale transdisciplinary 1  framework between academia and 

industry in the UK to improve energy efficiency in a factory building. The principal researcher led the project. 

The main barrier in this kind of project was miscommunication (physical or virtual meetings). The role of 

researchers is demonstrated by diagnosing the industrial challenges on the ground. Vice versa, industrial 

practitioners shall provide the research projects and funding. Zuhaib et al. (2017) supported these findings on 

 
1 Although it was a “small-dimension,” the author argues that based on the theoretical definitions by Rosenfield and 

OECD -mentioned earlier, inter-disciplinary would be the most appropriate terms of this kind of research. 
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a large scale in the Irish retrofit industry, who highlighted the obstacle of information gap among the 

stakeholders and the expenditure behavior of clients that focus on the low initial cost. 

 In their literature review related to sustainability Hamdan et al.  (Hamdan et al., 2021) concluded that 

collaboration in projects builds a sufficient internal variety to deal with external disturbances and challenges. 

They characterized the collaboration of stakeholders in four stages. First, conceptualization to identify the 

stakeholders and well-define the problem. Second, preparation, such as the practitioners' awareness of the 

temporal uncertainty, rules groundings, compromising the interest (balanced aims and common concerns 

among them). Third, implementation includes exchanging learning and experience to fill gaps and avoid 

performance contradictions. Fourth, closure such as diffusion of the new outcomes improve existing policies 

and standards and enhance reluctant actors due to ambitious energy interventions. 

Focusing on the obstacles among stakeholders in the cross-disciplinary energy research, Sibilla & 

Kurul emphasized “the fragmentation between different disciplines” as the most significant barrier, besides a set 

of conflicts among the team, such as inefficient procedures, lack of evaluation, institutional restrictions, 

authority, and miscommunication, as a result of problematically ambiguous terms (J. J. Cohen et al., 2021). 

Moreover, they argued that emerging technologies have an essential role in facilitating this collaboration.  

In an integral scene, the European University Association highlighted the importance of education, 

with a particular reference to the post-graduate studies to support the EU plans in the energy domain through 

an interdisciplinary approach to better understanding those energy-related perspectives driven by knowledge 

from all disciplines that pillared on technical experience, teaching skills, and stakeholder interaction 

(European University Association, 2017). It is evident that the researchers play a notable role in leading, 

grounding theories, and assessing the energy retrofitting process, particularly in the absence of the authorities' 

roles (Pitt & Bassett, 2013), with few conditions, high research skills existence, staking with real-world 

problems, and professional experience, that is predominated by knowledge exchange.  

In conclusion, energy retrofitting practices barriers can be categorized into two parts: the techno-socio-

economic aspects, and the second related to the stakeholders, in how and why to engage them in the process. 

Thus, ensuring the process's success led to selecting the “right team members” (Zedan & Miller, 2018) and the 

right stakeholder rather than the available ones. Then organize their relationship and solve the anticipated 

conflict.  

3.3 Stakeholders Management Process     

 Regarding the Project Management Institute  (PMI), the stakeholder is defined as ”an individual, group, or 

organization that may be influenced by or perceive itself to be affected by a decision, activity, or outcome of a project” 

(Smith, 2000). In other words,  the process of classification by “interests, involvement, interdependencies, influence, 

and potential impact on project success.” The benefit of this process enables the project team to identify the 

appropriate focus for engagement of each stakeholder or group of stakeholders (PMI, 2017a). 

Stakeholder management is one of the primary keys to project success generally used for managing 

organizations’ stakeholders. Stakeholder engagement in such a project type is essential to solving 

interconnected real-world problems (Bryson, 2004; Nguyen et al., 2018). In other words, to determine the 

interaction among the interested parties efficiently. The concept is originated in the policy and management 

domain in the early 1930s (Brugha & Varvasovszky, 2000). The initial step of project communication 
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management is to identify the people and organizations (stakeholder identification) who possibly impact 

(positively or negatively) and have an interest in the project. Then to be classified (stakeholder classification) 

based on similar interests, and claims, to their roles and attributes.  

3.3.1 Stakeholders Identification 

The PMI defined the stakeholder management process into four steps: identifying stakeholders, planning, 

managing, and monitoring their engagement. It provided five tools to identify stakeholders based on five 

factors, expert judgment, and meetings, besides gathering, interpreting, and analyzing the data. Table (03-01) 

presents the PMI factors to identify the stakeholders.   

Table (03-01) The PMI aspects to identify the stakeholders in the organizations and the projects (the 

author) based on (PMI, 2017a). 

Aspect Highlighting  

Expert 

judgment 

a) The previous experience in any domain (knowledge, discipline, and area) related to 

the given topic;  

b) The ability to understand the project’s politics, environment, and structure; 

c) The adjacent knowledge to the project objectives;  

d) Understanding the politics and power structures in the organization. 

Data  gathering a) By brainstorming, surveys, and questionnaires. 

Data  analysis a) Stakeholder analysis: by analyzing the stakeholders  listing and ordering stakeholders 

based on their roles in the projects or positions in the organization, expectations, 

knowledge level, contribution, and support level (attitudes); 

b) Document analysis: Investigating the previous implementations (lessons learned) and 

evaluating the existing project documentation (all the documents generated over the 

project life cycle). 

Data 

representation 

methods 

(Bourne, 2016; 

PMI, 2017a) 

To classify the stakeholders regarding their impact on the environment or members of 

any project, such as: 

a) Standard 2X2 matrix: according to stakeholder’s level of power (low, medium, or 

high), interest in the outcomes (low or high), support (negative, neutral or positive), and  

influence (low or high); 

b) Three-dimensional models: such as the stakeholder cube, attitude (blocker or backer),  

interest (passive or active), power (powerful or irrelevant).  

Meetings 
 

Towards a better understanding of the necessary project stakeholders. By relying on 

small-group discussions and workshops (physically or virtually via the internet). 

  

According to The International Organization for Standardization ISO, ISO 21500 is a professional 

methodology that provides project management best practices, including stakeholder classification, 

particularly in complex projects2 (Stellingwerf & Zandhuis, 2013), such as the energy retrofitting practices. 

Figure (03-02) shows the ISO 21500 stakeholder classification. Table (03-02) defines them and their roles in 

complex projects.  

 
2 It defined a complex project as any related-public project that includes the infrastructure and deals with governmental 

constraints. 
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Figure (03-02) ISO 21500’s stakeholder classification in complex projects. (the author) based on 

(Stellingwerf & Zandhuis, 2013).   

Table (03-02) Definitions of some actors and their roles in complex projects. (the author) based on 

(Stellingwerf & Zandhuis, 2013). 

Stakeholder  Role  

Sponsor 

(Government 

representative) 

That launches the project, provides the funds, and becomes the ‘owner’ of the 

deliverables at the end to ensure that the benefits are achieved, which makes 

the government spending defendable; 

Who has a direct connection with the project manager to deal with any issues. 

Contractor Firms or organizations that implement the work and realize the project goal. 

Steering committee 

 

Senior managers from the governmental and practical sides ensure successful 

delivery within the given restrictions and identify the previously unknown 

potential. 

Governmental experts The individuals with the proper knowledge of the federal regulations (e.g., 

European Union) and local government. 

Internal and external 

auditors 

To ensure the fulfillment of organizational and legal constraints, such as 

financial barriers.  

General public The end-user of the final product of a public project. 

 

According to Reed et al. (2009), stakeholder analysis is classified into three approaches: normative 

(stakeholder participation is regarded as an ethical issue), descriptive, and instrumental, which investigates 

how stakeholder participation can be used to achieve an organization's performance objectives. Each approach 

has a different typology and tools. They have provided systematic steps to identify stakeholders, which started 

from the broad part, brainstorming among focus groups to categorize the stakeholders, and ended with the 

detailed part, solving the fringe stakeholders’ concerns. In between, many steps such as interviews with a 

broad spectrum of stakeholders, snowball sampling with initial stakeholders, suggested stakeholders from the 

selected stakeholders themselves. Figure (03-03) illustrates Reed’s approach.   
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Figure (03-03) Reed’s summary of the different typologies and methods to identify the stakeholders. 

(Reed et al., 2009). 

3.3.2 Stakeholders Classification  

Many studies have attempted to classify the “right” stakeholders involved in the built environment 

regeneration and energy retrofitting projects in the rural commons.  First, the stakeholders can be classified 

into primary and secondary. The primary stakeholders who contribute financially and functionally to any 

development process. The secondary stakeholders are engaged indirectly but are essential during the 

development (Hamdan et al., 2021). This classification is suitable for rural regeneration practices (Usadolo & 

Caldwel, 2016), as they indicated that stakeholders should be included: agricultural extension representatives, 

technicians, and beneficiaries. Li et al. (Li et al., 2021) have emphasized this selection in rural China, and they 

highlighted the importance of collecting the opinions of the end-users (farmers) in addition to engaging the 

promoters and suppliers of the given intervention (in this case, the rural toilet retrofitting) to enrich the 

findings.   

Secondly, building retrofitting domain classification. For instance, Xue et al. (2022) classified the 

stakeholders into three groups. First, the public sector focuses on energy objectives achievement (like the local 

municipality (Berardi, 2013),  risks mitigation, and regulations. Second, the private sector focuses on financial 

profits. Third, the locals (people) usually explore the retrofitting benefits' technical and economic benefits. The 

participating and non-participating stakeholders in the adoption and implementation of energy retrofits were 

suggested in the reference (Fasna & Gunatilake, 2020). Figure (03-04) shows the possible involved stakeholders 

in the buildings' energy retrofitting practices.   
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Figure (03-04) Shows the stakeholders involved in the buildings' energy retrofitting practices (Fasna 

& Gunatilake, 2020; Fasna & Gunatilake, 2019). The classification includes the internal/primary stakeholders 

or the external/secondary ones, noting that they limited the decision-makers to the technical team for 

retrofitting hotel buildings. Therefore, the scale of intervention (building) and the type (hotels) play a 

notable role in stakeholder identification.   

Ongpeng et al. (Ongpeng et al., 2022) have underlined the role of the academic bodies (researchers 

and professors),  practitioners  (engineers, architects, urban planners, energy consultant engineers, and 

environmentalists), and finally, the end-users who belong to the case study or have their interest. The end-

user does not necessarily have to be local. To clarify, according to the study of Franzò et al.  (Franzò et al., 

2019) about energy efficiency retrofitting measurements in Italy, they demonstrated the users as “energy 

users”  who receive the benefit, the public or governmental sides was The Italian Regulatory Authority for 

Energy (ARERA), who is responsible to the regulation.  

Colvin et al.  (Colvin et al., 2016) discussed a different approach within the environmental domain, 

and they suggested a small sample of 20 participants from two groups,  the experts (land-use change) and the 

community (locals and agricultural extension). They argued that the sum of participants’ years of experience 

(300 years) is sufficient to be involved. However, they provided supportive aspects to identify these 

stakeholders: geographical location (within the given project’s scope),  interests (understanding the socio-

ecological of the given topic), influence, intuition (by the practitioners, based on their past experiences), and 

using the traditional media and social media (to screen the interested parties and relative issues). The 

stakeholders should include practitioners from the field’s experts and community. The total sample has been 

agreed that “conflict between groups is a factor in their engagement processes.”  Y. Liu et al. (2022) mentioned that 

understanding development purpose values could mitigate the conflict. 

In the same context, Duggan et al. (2013) have identified the stakeholders integrated with the 

computational models initiated by identifying conventional stakeholder baseline groups based on the 
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domain’s practice and shared concepts, followed by the Intuitive and Evidence-Based categorizations into 

topics of interest across the determined stakeholders and analysis of data. Similarly, Gregory et al. (2020) have 

discussed different perspectives during their practical workshop about considering the political impact 

(power of influence) besides taking stakeholders seriously rather than identifying and engaging them. As well 

as involving the “local” stakeholders are essential to help the local authorities in energy plans such as “reach 

internationally agreed climate goals.” (Hettinga et al., 2018). Vogwell  (Vogwell, 2003)  has divided them into 

internal ones staking in the project and impacting it, and external ones who have the interest (not 

organization). 

As described in a recent project, INTER VENTURES 3 , Jaansoo (Jaansoo, 2019) has provided a 

methodology to identify the stakeholders by answering several questions, as seen in Table (03-03). She 

suggested criteria to help the “Project Partners”4 decide which stakeholders to engage and how by profiling 

the stakeholders. Figure (03-05) illustrates the stakeholder profiling example. 

Table (03-03) Stakeholders analysis elements (Jaansoo, 2019) 

Aspect Description 

Interest What is the stakeholders’ willingness to engage in the process? 

Influence What is the influence of the stakeholder on the results? Whom do they impact? 

Expertise Has the stakeholder sufficient expertise on the given project? 

Orientation The stakeholder perspective on the project's results is collaborative or not? 

Vulnerability To what extent will the project impact the stakeholder? 

Trust To what extent is the mutual trust between the project partner and the stakeholder? 

 

 

Figure (03-05) An example of stakeholder profiling to help analyze the stakeholders (Jaansoo, 2019). 

Eventually, numerous techniques help analyze the stakeholders in terms of interaction, influence, 

such as Stakeholder Power-Interest, Figure (03-06), RASCI Chart for responsibilities and roles, Stakeholder 

Attitudes, and Stakeholder Salience model. Many models and techniques have been elaborated in references 

(Schmeer, 2000; Bourne, 2016). 

 
3 The project aims to create competitive regional ecosystems within vast European areas (funded by the EU) (Interreg 

Europe, 2019).  
4 It is noteworthy that, although the criteria are limited to helping the project partners (nine bodies) who are already 

involved, the author argues that the process can be beneficial to our study context.  



 

Page | 196  

Chapter-03: Transdisciplinary Retrofitting Approach Using Agile Methodology 

Ahmed Abouaiana 

 

Figure (03-06) Power-Interest matrix based on the influence and interest  

3.3.3 Selecting the Stakeholders in Lasaifar Albalad and Pontinia  

The stakeholders in this study are selected based on four aspects, the theoretical background and the practices 

in different domains in line with the objective of the study, the results of talks and interviews with the different 

population samples in the on-site investigation in Lasaifar Albalad village (Chapter One) besides a past 

relevant study implemented by the author (Abouaiana, 2021), and finally by the scientific observation, 

intuition, and experiences in both professional and academic in rural commons in the regions of Lazio and 

Delta.  The considered stakeholders in this study were discussed in (Chapter Four). Figure (03-07) summarizes 

the considered inputs that led to the stakeholders in this study.   

 

Figure (03-07) The considered inputs that led to the stakeholders in this study. 
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3.3.3.1 Input One: The Rational Background  

In general, from a project management perspective, the PMI enhanced the role of expert judgment, 

brainstorming, meeting, and data collection to determine the stakeholders. Besides analyzing these data using 

different tools and techniques based on influence and power. In the same domain, Serrador (2009) has 

underlined the role of the experienced project management team in “identifying and managing the internal and 

external stakeholders to determine the project requirements and expectations of all parties involved.”.  

In conclusion, in general, and in the energy regeneration vein,  many studies and approaches 

demonstrated stakeholder importance at any level,  the micro-scale (within the organizations or the firms or 

one building) and macro-scale (small and complex projects). Meanwhile, it has three forms. First, the high-

engaged stakeholders (internal or primary) provide a highly active contribution that impacts the study's 

objective. Secondly, the low-engage stakeholders (external or secondary) indirectly affect the decisions, such 

as the locals interviewed to explore their awareness or point of view about the interventions. Thirdly, 

supportive stakeholders (sponsors or intermediaries) such as the NGOs as facilitators.  

For example, the architect and sustainable building practitioners with the building owner might be 

enough to retrofit small private buildings. Depending on the adequate awareness of technicalities (e.g., energy 

regulations), otherwise, a person aware of legislation should be involved. In particular that the author has 

implemented a survey previously to assess the awareness of the national energy code among the architectural 

firms in the Egyptian context (Abouaiana & Mohamadin, 2018). The findings showed that the majority of the 

architects, mainly in the small firms5, did not hear about the code before. So the researchers can enhance these 

practices, particularly the architects who hold post-graduate degrees. 

On the contrary, on the macro-scale, the stakeholder in public projects should include the relevant 

academic body, technical team, governmental representative, and local authorities related to the context, such 

as conservation bodies in cultural heritage or agriculture associations of the rural communities (precisely like 

our study). In addition, the owner (client or user) might be a resident, a local municipality, or an organization, 

and the “right” interested parties (e.g., local supplier and private sector).  

To clarify, the type of intervention helps engage the interested local supplier, such as relying on 

passive solar techniques with the high solar irradiance in Egypt, then solar energy provider would be 

beneficial. Likewise, relying on the aerodynamics techniques in rural settlements in Italy due to high wind 

speed and vast agricultural areas (Francese et al., 2017) or using wooden biomass in rural mountain 

settlements in Italy (Mutani et al., 2018). This argument supported the experiment of Colvin et al. to maximize 

scientific and practice experience in determining the stakeholders according to the existing situation. 

3.3.3.2 Inputs Two, Three, and Four 

In line with the study states, “management approach to retrofit energy efficiency in the agriculture-based rural 

settlements in Egypt and Italy.” The intervention aims at two practices. First, to support the decision-making 

of the bottom-up technical intervention that is intended to be implemented in case studies.  From this 

perspective, the project should involve experts from the project sub-domains. To answer: who has the 

 
5 They contribute notably to a high share of design-build private residential projects.  
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influence, interest, and power to achieve the objectives? Who can prevent achieving them? Why do the projects 

need them? 

For more elaboration, the stakeholders should include the “users” from the geographical area 

(Lasaifar Albald and Pontinia) from the experienced local representatives such as farmers, residents, 

employees.  They can act as social and cultural experts regarding contributions, strategies, acceptance, and 

informing the residents. In Italy's rural development practices, “the stakeholders' samples should represent 

different backgrounds.”(Sardaro et al., 2021). In Egypt, although the intervention is in line with the recent 

initiative Decent Life (Haya Karima, 2021), the author emphasizes that a governmental body should be 

involved in the process. The author interviewed many locals in Lasiafar Albalad village in April 2021 as an 

initial step to the intervention to discuss, describe the project interventions, and brainstorm. Figure (03-08) 

shows a memorial photo between the author and the locals during the project discussion.  

In this meeting, the author discussed face-to-face with a small sample of the manager and four 

inhabitants (two farmers, an employee, and a business owner) about the aim of the study and the expected 

findings, their point of view, the existing village’s situation (with focus on energy issue) and the national 

sustainable strategies. In addition, the same aspects have been discussed with many locals by phone calls. It 

is worth mentioning that the mainstream of the interviewed locals was enthused to help in developing their 

village. However, they were reluctant to bear any financial burdens.  

 

(1) (2) 

Figure (03-08) Shows the early collaboration, and open discussions between the author and the stakeholders 

in Lasaifar Albalad implemented in April 2021 to describe the overall goal. Panel 1: the Agricultural 

Extension Center from outside (taken by the Author). Panel 2: shows the Author with the agriculture 

association’s manager and a local (taken by an employee). In addition, many on-site investigations related to 

retrofitting dwellings in Lasaifar Albalad have been carried out (Abouaiana, 2016; Abouaiana, 2021).  

To describe the stakeholders who should be engaged: Firstly, the sponsors will add value to the 

projects (local authorities and the private sector). First, the public-related-agriculture authorities are 

prominent actors, like the agriculture association in Lasaifar Albalad, which represents the local governments 

and are significant actors in the national sustainable rural development initiatives such as Decent Life in Egyp.  

Likewise, in Italy, the agriculture consortium in Pontinia represents the national policies, such as the 

EU rural action plan to support increasing environmental, climatic, social resilience (Reterurale, 2021) 

development of energy efficiency in the agriculture communities (European Commission, n.d.), especially 

with the outstanding support by the Common Agricultural Policy “il Piano Strategico Nazionale” (CAP 2023 – 

https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/new-cap-2023-27_en
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2027) 6   to the local municipalities (like Pontinia) towards energy transition and fighting climate change 

(Mazzocchi et al., 2021; ARSIAL, 2021; MISE, 2019). From this fact, there is a potential of engaging the 

municipality of Pontinia.  

Secondly, the private sector sponsors can provide funds technical support. Vice versa, they benefit 

from a good reputation and marketing.  The author has already contacted two suppliers to engage them in the 

process. The first is a startup developing biomaterials from agro-waste  (Mycellium, 2021) (the Delta region is 

a primary agro-waste source)7. The other sponsor is a solar energy supplier. Both agreed to participate in any 

activity related to the project, as well they high-interested in participating in a probable collaboration in the 

local and European contexts.  

Thirdly, the academic experts or the technical team consists of academic bodies interested in leading 

the research, as indicated in the cross-disciplinary energy retrofitting practices. Namely, the architect and 

urban planner deal with building and built environment conditions, the environmental engineers deal with 

the energy science and renewable energy issues, and a project manager provides the relevant technical 

support. Finally, the agriculture associations can facilitate agricultural scientific needs. 

Fourthly, the intermediary stakeholders can facilitate the project's success and raise awareness inside 

the village and the Delta region, namely, local programs producer in a daily TV program (Good Morning 

Delta) on the official national TV of the Delta region (Channel Six)8. Finally, an NGO from the village can assist 

in organizing the workshops.  Social media platforms can act as disseminators.  

Consequently, this study suggested a transdisciplinary core team to fulfill the ambitious objective of 

managing and organizing the interlocking relation between the stakeholders in the early stage of built 

environment retrofitting decision-making. It provides a mixed approach between the Bottom-Up (research 

practice) and the Top-Down (in line with the national initiatives and engaging/informing the decision-maker). 

The collaborators are experts and decision-makers, academic, non-academic, to flourish the epistemology 

(OECD, 2020a) as follows: 

• The academic researchers, predominated by sustainable architecture and sustainable rural 

commons principles representing in   Sapienza University, Department of the Planning, Design, 

and Technology of Architecture (PDTA) (high interest); 

• The technical experts from the social, applied, and natural sciences, namely, an architect, an urban 

planner, an environmental researcher, and a project manager (high-interested); 

• Humanities are represented in the experienced locals as cultural experts (high-influence); 

• The relevant private sector and local suppliers (high interest and will benefit); 

• The local authority representing the agriculture official bodies (high-power and high-influence); 

• NGO and sponsors (facilitators and will benefit); 

 
6 The 2023-27 CAP is a new regulation proposal. The regulatory framework not yet defined and consolidated. The first version for the 

national strategy will be provided by 31 December 2021 by the Italian Ministry of Agricultural, Food and Forestry Policies (Mipaaf) 

(MiPAAF, 2021). 

7 The author recently investigated the role of the novel material as an insulation dwellings envelope in another rural settlement in the 

Kafr El Sheik Governorate  (Lasiafar Albalad belongs to it) (Abouaiana & Mendonça, 2022). 

8 The potential is that the author has been involved a few times in the national TV to evaluate the environmental aspects 

of national urban development projects in the Delta region and raise the local society’s awareness towards these practices, 

which may help in this practice. 

https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/new-cap-2023-27_en
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• local community and farmers (influencer and will benefit). 

The involved stakeholders have been presented in (Chapter Four). Figure (03-09) illustrates the 

proposed transdisciplinary collaboration.  

 

Figure (03-09) The suggested transdisciplinary framework and the engaged stakeholder's roles. Each 

stakeholder belongs to one or two groups. For instance, the “media” stakeholder is a resident. The lead 

researcher is an architect.  

3.4 Teamwork Management  

“Team” is defined as the interaction or collaboration between two or more individuals to achieve shared 

objectives through organized tasks distributed organizationally relevant tasks with different roles and 

responsibilities (Kozlowski & Ilgen, 2006). Team management is a systematic procedure of monitoring 

members' work progress to ensure success. This process occurs within the projects (PMI, 2017a). In other 

words, the integration of versatile skills based on communication, conflict management, negotiation, and 

leadership.  

According to Note (2016b), a successful project requires a good project manager, and skilled team 

characteristics are essential to project accomplishment. He has identified 70 essential traits in the project 

manager and the differentiation between the leader and the manager. For instance, the manager controls 

making the decision (who dictates when and how). Vise versa, the leader is passionate about facilitating the 

decisions (who persuades what and why). A similar description of the “servant leader” has been provided by 

PMI  (PMI, 2017b). 
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 The study of S. G. Cohen & Bailey (1997) has defined collaborative work into three groups, Project 

Team that produce one-time outputs in a limited time (new plan and new system), Parallel Team for problem-

solving and improvement-oriented activities, and Work Teams. In the same realm, Choi & Pak (2007) have 

developed a framework for implementing multiple disciplinary practices to determine the need for 

collaborative work (teamwork). The framework consists of eight strategies for successful and efficient 

collaborative work. Figure (03-10) summarizes the strategies and the main characteristics. Although they 

focused on the health field, the author argues that this framework can benefit different domains. 

 

Figure (03-10) Suggested guidelines, so-called TEAMWORK, to support the selected team's collaboration in 

the multiple disciplinary practices. (the author) based on (Choi & Pak, 2007).  

In software engineering, traditional project management suffers almost from one problem, the introduction of 

superfluous product features (like Microsoft Word) or what so-called  “scope bloat.” It exists in all software 

types. For instance, 80%of the product's features are not infrequently used (Layton et al., 2020). Beyond the 

technical definition, the project manager or the leader plays an essential role in facilitating the project activities, 

like the lead researcher who should resolve the project conflicts. 

3.4.1 Conflict Management 

 “Conflict is inevitable in groups and organizations” (A., 1994), among humans (Rahim, 2017), and in a project 

environment (PMI, 2017a). For instance, in software engineering, team conflict is considered a foremost factor 

that can ensure project failure (Nunkoo & Sungkur, 2021). It is generally enhanced by solid project 

management practices, such as responsibilities description and communication planning. Fortunately, if the 

conflict is appropriately managed, variations of opinion can lead to increased innovation and enhanced 

decision-making. It becomes advantageous (constructive) (Nunkoo & Sungkur, 2021), and the diversity may 

build better teams (Silveira & Prikladnicki, 2019), promotes brainstorming and discussions that lead to critical 

assessment (Jehn, 1995), and enables team members to think across concepts towards better performance and 

enhance results (Villax & Anantatmula, 2010). 

Transdisciplinarity is characterized by conflict (Julie T Klein, 2008).  The collaborative team works 

investigated widely from several perspectives such as (health care, project management, economics, 

education, and software engineering). The literature has demonstrated numerous aspects that affect conflict 

in collaboration, such as cultural diversity (Jackson, 1991;  Millhous, 1999), members satisfaction (De Dreu & 

Weingart, 2003), poor communications, and work allocation (Chan & Chen, 2010), trust (Bagshaw et al., 2007),  
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vagueness and authority (Tosi, 1994), and lack of team coordination (Nunkoo & Sungkur, 2021). Figure (03-

11) summarizes the conflict management process.  

 

 

Figure (03-11) summarizes the work management (the author) based on (Thamhain, 2016). Managing 

conflict and resolving barriers is an essential step during the implementation phase.  

For example,  Guan (Guan, 2007), in the projects environment,  stated that conflict occurs for many 

reasons related to the project procedure, personalities, such as the different perceptions of members 

(technical), various perspectives of the purpose and scope (objectives), misunderstanding of the work style 

preferences (personality), variances of the tasks’ sequencing (prioritizing), and poor planning. Besides the 

geographic scatter of the team members (a commonly affected aspect during including stakeholders) (Colvin 

et al., 2016).   

Snedaker (Snedaker, 2005) has emphasized that managing people from diverse cultures turn into 

standard technology that brings together people globally. She highlighted some typical barriers and provided 

guidelines to deal with them. To clarify, those related to different languages (e.g., understanding the local 

culture, proper name pronouncing), feedback to team members (e.g., the situation that requires feedback to 

achieve the results), and avoiding questions on the received feedback (even the wrong). Because in some 

cultures, it means disrespect and gender, value, and generational differences. The author supports this 

argument from a behavioral perspective because sometimes (specifically in small-scale architectural firms in 

Egypt), constructive feedback or criticism is interpreted as a personal offense. Thus understanding team 

conflict enables to resolve the causes, not the symptoms (Verma, 1998). 

Conflict management is essential to align the stakeholders on the project’s objectives, description, and 

requirements (PMI, 2017a). According to the Food and Agriculture Organization (FAO) training manual 

(Arops & Beye, 1997), the emerging conflicts should be resolved, possess unique skills to react to conflict 

situations, and create an open climate for communication between conflicting parties. Figure (03-12) 

summarizes the elements that impact conflict resolution. 

 

 

Figure (03-12) The aspects which impact conflict resolution. (the author) based on (PMI, 2017a) 

 Numerous studies have discussed the common five strategies that can resolve conflict management. 

Namely, avoidance, compromising, obliging, forcing, and collaboration strategies. (Arops & Beye, 1997; Lee, 

2008; Daly et al., 2010; Parida et al., 2013; Prieto-Remón et al., 2015; PMI, 2017a)  



 

Page | 203  

Chapter-03: Transdisciplinary Retrofitting Approach Using Agile Methodology 

Ahmed Abouaiana 

In short, First, withdrawal or avoidance style is proper either when conflicts are irrelevant or when 

the other party is obstinate because of rigid behavior. This strategy helps in the non-important issues. Receding 

from a potential or an actual conflict condition postpones it to be organized or resolved by others. However, 

it has low cooperation and low confrontation (a lose-lose situation). 

  Second, the compromising style is when both sides have the same power level to set their conflicts 

aside to solve the pending conflict and reach a common ground. This style pays a median concern for self, and 

the other is (a lose-lose situation). Third, the forcing style is when one party who has high power dominates 

to satisfy their own concerns account of the others (a win-lose situation).  

Fourth, the obliging style is associated with accepting the other party’s concerns to sustain the 

relationship, not the process. It Focuses on the compatibility points and prioritizes the collective interest rather 

than the individual. It pays low concern for self and high concern for others (a lose-win situation). 

 Finally, the collaboration enables each member to understand the other side's visions, reasons, and 

motives by sharing information cooperation to synthesize the optimum solutions and solve problems that can 

satisfy the conflicting parties and enhance the process. In addition, it pays high concern for personal goals and 

relationships (a win-win situation). Figure (03-13) shows the techniques to resolve the conflict. 

 

Figure (03-13) The techniques to resolve the project conflict. (the author) based on (PMI, 2017a).  

 

In line with the study aim,  the collaborative style is the appropriate approach where the research 

leader suggests possible technical solutions and framework, with the engaged stakeholders who are enthused 

to contribute to enhancing their own built environment and feedback on the process. Both intend to share 

insights and standpoints to support the national strategies for energy efficiency retrofitting.  The potential 

concern of integrating this ambitious framework within the Egyptian national strategies for two reasons, the 

local networking by the author with the decision-makers in the Delta region then the government encourages 

the youth to provide their ideas directly to the presidency website (PresidencyEg, 2021). Likewise, in Pontinia, 

which is supported, for instance, by the Horizon Europe program, clusters five and six within the second 

pillars of climate, energy, agriculture, and environment (European Commission, 2021).  

The PMBOK Guide (PMBOK Guide, Sixth Edition) provided a systematic way to solve the project’s 

problem, including the conflict, by identifying boundaries and limits. Then, splitting the problem into small 

items to be ease-resolved. Finally, collecting the available data and inputs, integrated with analyzing the 
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causes and putting the possible scenarios to select the proper solution to be evaluated. Figure (03-14) shows 

the systematic procedure for resolving projects’ problems.  

 

Figure (03-14) The techniques to resolve the project's generic problems (the author) based on (PMI, 2017a).  

The guide has demonstrated the importance of exchanging information (communication) through 

available means such as physical and virtual meetings, project documentation, e-mails, and social media 

platforms. Hence, determining the agreed-upon communication strategy for stakeholders and project 

requirements, for instance, preparing a communication plan that ensures the information flow and the 

delivery of messages, so-called Project communications, describes all the communication life cycle, such as 

creating, collecting, and tracking. It is worth mentioning that digital communications in the aftermath of the 

pandemic led to a high level of interactions, which will play a crucial role in this study.     

In the Italian context, at a glance, Prata & Ercoli (Prata & Ercoli, 2010) have argued that Italy is an 

unusual country in Europe in every aspect, including projects management, which is characterized by 

continuous changes like in planning.  That gives a rudimental indicator to understand the local Italian culture, 

to be noted while implementing the practical part of this thesis in Italy. Although Zein (Zein, 2016) has 

supported this, the author disagrees with their arguments for two reasons. First, these findings are limited to 

the particular projects on an enterprises’ scale. Second, the author is involved in an ongoing Italian national 

academic research project9 and observed a well-organized work plan. The author believes and advocates that 

understanding culture can enhance communication and project performance (such as daily life situations, 

language, music, and  movies). 

“Si fueris Romae, Romano vivito more10.” attributed to Saint Ambrose. 

As a sequence of the mandatory transdisciplinary collaboration in traditional settlement retrofitting, 

it is evident that the complex and interlocking relations among the stakeholders are a real challenge. Solving 

conflict is one of the most critical aspects that consumes time (Madalina, 2016). Therefore, this study argues 

that Agile Methodology will provide a successful framework for solving the anticipated problem and 

organizing their relation. 

 
9 The PRIN 2017-2020: TECH-START is a national project in a collaboration between six academic and research bodies 

partners. It aims to refurbish the existing building stock, dwellings, spaces, material, and energy flow by a deep 

investigation of the relationship between “open space – building” systems and key-enabling technologies to design smart 

environments for climate mitigation, supported by digital technologies and low-cost IT devices, managing of data 

knowledge, scenarios simulation, strategies and models, pilot projects experimentation (Research Gate, 2020; SITdA, 2020). 
10 literally means “If you are in Rome, live according to the Roman custom.”  
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3.5 Agile Methodology – Introduction  

“Agile” term refers to “moving quickly” (Balaji & Murugaiyan, 2012). It is a justified, engineering-based 

approach (Dybå & Dingsøyr, 2008), and a mindset in every aspect of life, “the capability to creation and 

reaction to change,” agile methodology area group of project management approach. That is indicated by a 

massive collaboration where the team works together thoroughly toward a common objective while taking 

full responsibility for the outcome (Inayat et al., 2015; Theocharis et al., 2015). 

 Agile Manifesto is a document, formally called the "Manifesto for Agile Software Development, 

"produced by 17 developers in  2001. The “Agile Alliance” developers sought an amendment to the software 

development processes that they saw as cumbersome, unresponsive, and too focused on documentation 

requirements. The manifesto consists of four pillars (people, communications, deliverables, flexibility). In 

addition, it pays exceptional attention to organizing and managing the relations between stakeholders (team 

and customer) efficiently, producing products with the highest priority in the highest value, client satisfaction, 

and continuous acclimatization due to inputs fluctuations and variations (Agile Manifesto, 2001;  APM, 2021; 

Beck, Beedle, et al., 2001;Highsmith & Cockburn, 2001).  Figure (03-15) illustrates the agile methodology basics 

and disciplines. 

 

Figure (03-15) Agile Methodology Concept (the author) based on (Agile Manifesto, 2001). The figure 

showed the importance of cooperation among stakeholders. Teamwork is vital to agile product 

development. Therefore, creating good products requires cooperation among all team members 

(stakeholders). 

 3.5.1 Agile and Traditional Methodologies: at Glance 

“When the waterfalls, it cannot go back up” (Conrad, 2011). Thus, the waterfall methodology (the traditional 

approach) employs a consequent or linear method for software development (Thesing et al., 2021). That 

tolerates high costs and risks that affect information management efficiency, and the customers are excluded 

(López-Alcarria et al., 2019). The agile methods counterpoise these risks (McKnight, 2014),  namely the un-

stable requirements during all the phases of developing and delivering the product in a short time and within 

the budget. It is a documentation-driven and heavyweight process. (Agile Alliance, 2021a).  
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 In project management,  the waterfall approach is a linear and straightforward process. Simply, 

when the step finishes, the next starts. The requirements and data are being collected and documented from 

the beginning, including the expected outcomes. Figure (03-16) shows the conventional and agile life cycle in 

project management.  

 

Figure (03-16) The conventional and agile life cycle in project management (PMI, 2017a). The entire process 

of the traditional way is sub-divided into many small iterations in the agile one.  

  The traditional way is a detailed, long-term project plan with a single timeline, a conclusive 

project procedure, and rigid team roles that simultaneously improve all elements. The tasks assigned by the 

project manager are to be implemented by the team members within a timeframe. A strict hierarchy regulates 

the team members. The clients participate in the project’s beginning to tell the requirements, maybe in-between 

to follow up the progress and the project’s end to receive the deliverables, which are fully completed be seen 

succeed entirely or not succeed. Viceversa is the agile approach. The process is divided into short phases based 

on iterations and multiple deliveries. The team is multi-disciplinary. The customer is involved as an active 

contributor. Changes in deliverables are anticipated and less impactful. It is a more collaborative and 

transparent approach (Fair, 2012; Hartson & Pyla, 2019; Layton et al., 2020; Thesing et al., 2021).   

 Is the traditional way wrong? The author argues, definitely no. It is a matter of limitations, 

context, political situation, the whole scene. To clarify in a practical scene, Rodov & Teixidó (Rodov & Teixidó, 

2016) stated both techniques could be blended for the project’s sake. For example, while implementing an agile 

project,  the traditional mindset is highly recommended when the managers define “the minimum viable product 

and the product backlog.” Sometimes, the traditional way can predefine the cycle, milestones, and deliverables 

throughout the development model (Archer & Kaufman, 2013)  (compliance to the process) (Depaire, 2019). – 

more about agile is presented in (sections 3.5 and 3.6).  

 For instance, in the Egyptian context, in the architectural practices at small-scale firms,  the 

traditional approach is the “right” style, where the design team (architectural, structural, and electro-

mechanical) engineers have the experience that emerged from the amount of delivered similar projects, such 

as understanding the client's culture and behavior11, aware of the regulation, building techniques, as well as 

 
11 A too relevant example is the majority of the clients require "realistic" high rendered images (3D interior design) 

during the design phase as a mandatory quality issue, vice versa in the Italian market from the equivalent firms- based 
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the contractors and the laborers. It indicates the proper style based on the requirements (features), cost, and 

time triangle. The author argues that the traditional way is more appropriate for small projects with limited 

stakeholders and direct requirements like retrofitting a farm building or a dwelling. Contrariwise the more 

complicated project and the multi-engaged stakeholders require an experiment-based agile approach. Figure 

(03-17) shows the comparison between the agile and the waterfall methodologies.  

 

 

Figure (03-17) Comparison between conventional and agile methods. Panel 1: summarizes the theoretical 

concept. Panel 2: shows the opportunity to change (cost and time)  (Layton et al., 2020).  

 

3.5.2 Traditional Energy Retrofitting Projects Management 

The Natural Resources Department, Government of Canada (CNRC, 2016) has provided a guideline for 

retrofitting the non-residential buildings in four steps. First (data collection) to evaluate the potential for 

renovation building to identify the proper solutions. Second (selecting the optimum technical ), to develop a 

plan, incorporating appropriate timing with a compelling business case. Third (implementation), preparing 

the management plan, including selecting the qualified contractor, building communication with the team 

and the owner, plays a crucial role in project success in regular project meetings to inform the owner of 

progress updates and sharing project management information. At the same time, the team should predict the 

possible risks related to scope, time, and cost (a traditional way). Fourthly (monitoring), maintaining the post-

retrofit performance to enhance the return on investment. The guide referred to the PMBOK Guide in the 

management process. 

 
on the Author observation- the clients can accept a "good" rendered and sketches (visual production quality not the 

design quality). 
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The Institute for Sustainability, UK (Institute for Sustainability, 2009) has provided guidelines for 

managing low carbon retrofit projects (Prewett, 2011). The guidelines emphasized the weakness of traditional 

energy reduction approaches within the construction industry, such as lack of interest for the clients, lack of 

awareness from the technical team, lack of post-retrofitting monitoring, and limiting testing to check 

performance because of the linear sequence of the process. Therefore, he suggested a project retrofitting 

coordinator (rather than a project manager) responsible for supporting all the involved stakeholders within 

the project life cycle, efficient communication, and availability to take the decisions whenever needed. Any 

within the project can act the role, such as architects, building surveyors, energy engineers, and construction 

managers.  Simultaneously, the coordinator should be aware of the local energy regulations and able to 

transfer the cutting-edge innovations into the project, which supports the recommendation of Hausladen & 

Tucci. 

  Another traditional approach to retrofit building has been provided by Rhoads (Rhoads, 2010). Started 

from defining the aim of retrofitting, identifying the stakeholders and the roles, engaging clients in 

determining the goals, exploring the obstacles (typical agile practice), controlling the financial plan, optimizing 

the proper retrofitting solution, selecting appropriate technology, then delivering and post-retrofitting 

assessment.   

Fox (Fox, 2003) has discussed the retrofitting project management within the firms. He stated that 

retrofitting requires more particular consideration than any domain. Retrofit projects face additional risks, 

such as overtime, costs, and unforeseen (external) events. The management and engineering efforts are higher 

than the efforts in building new projects. Thus, the team members and project managers should have sufficient 

experience and interest and interact efficiently with others within the team and outside. They should have a 

clear definition of objectives, roles, and authorities and be aligned with the project. An additive feature, in 

large projects, engaging another discipline (business management) will support the technical intervention. In 

terms of communication, he advocated regular and short review meetings to discuss the issues rather than 

resolving the problems. Finally, top management should support the retrofitting team by enabling them to 

make rapid decisions within the agreed responsibility and authority.  

3.5.3 Agile Methodology Practices – Software Engineering  

Agile methods are a set of practices in software engineering that include many frameworks, such as eXtreme 

Programming  (Fojtik, 2011), Lean (Staats et al., 2011), Crystal Methodologies (Strode, 2006), and Scrum (Hron 

& Obwegeser, 2022). They are indicated by a massive collaboration (Inayat et al., 2015; Theocharis et al., 2015). 

Moreover, it focuses on the social factors of software engineering as a  mainstream practice in the field (Hoda 

et al., 2017) instead of the conventional waterfall approach. Dybå & Dingsøyr have discussed some of these 

methods.  

 The first example is the Lean methodology originated in the industry and products 

development. The terminology was coined in the 1990s. It is globally used in manufacturing (Toyota), E-

commerce (eBay) (Poppendieck & Poppendieck, 2003; Womack et al., 2007), and in the construction industry, 

it promotes the removal of waste or errors and non–value-adding in engineering processes (Freire & Alarcón, 

2002). Recently it has been implemented widely in healthcare and public administration (Kadarova & 

Demecko, 2016). 

 The fundamental principle is how Lean amplifies the business value and lessens any tasks 

related to product development. In short, the main characteristics are: to eliminate unnecessary things that 

affect completing the product, make flexible decisions, make decisions in the late stage of the project 
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concerning the aim and time frame because it will be based on facts, and avoid uncertainty as much as can. In 

addition, personal skills such as working independently and enthusiasm are critical and solving problems by 

long-term solutions, not just solving symptoms. It occurs using tools and approaches such as “Kanban” 

(Rahman et al., 2013; Ahmad et al., 2018; Powell, 2018). Figure (03-18) shows the procedure of the Kanban tool 

in Lean product development.  

 

Figure (03-18) Practices of the lean approach “Kanban” within the Agile methodology. 

The last example is the eXtreme Programming (XP) approach, one of the shared Agile tools, much 

more suitable for developing small-dimension projects. It is characterized by vital communication with the 

customer. The team tests the output from the first day (extreme) to get rapid feedback and make changes either 

due to new technologies or by the customers to achieve their satisfaction. It maximizes team collaboration 

(Ibrahim et al., 2020; Extreme Programming, 2021). Finally, it provides software in a low-cost and short time, 

utilizing the best engineering approaches, values, and systems in a disciplinary way (extreme software 

development) (Beck, Hendrickson, et al., 2001). 

The stakeholders are the team, The Customer, business decisions regarding the single project person, 

the customer is responsible for defining Stories as each story is a feature in the product that achieves a goal of 

actual value in work ( not a technology),  The Developer realizes the stories have different skills (like scrum). 

The Tracker developers spend part of their time filling this different role each week. Finally, The Coach has 

experience (outside consultant). The project is running by dividing it into short iterations, each of which has 

to deliver production-quality software that contains newly implemented story cards.  

 The approach consists of six principles: first, the Planning Game is the way to ensure everyone’s 

participation in planning, and the conditions are determined from which each story can be credited (e.g., 

ranking the clients according to sale processes). Launching Small Releases helps the team and the customer 

fully view the product. Second, The Management, all ways to improve the work environment, such as 

communications and the dedicated workspace. Third The Design, the value is in the final product. Fourth, 

Coding 12,  the core of the practice that delivers solutions and inspects the problems, confirms the practice of 

collective ownership, meaning that the code produced by everyone must be within specific standards and 

measurements that have been are agreed upon before preparing the code to make it accessible for everyone to 

 
12 Code defined as a system of rules to convert information 
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understand—finally, Testing the product from starting.  Figure (03-19) Summriezes eXtreme Programming 

approach elements.  

 

 

Figure (03-19) The approach of the eXtreme Programming tool within the Agile methodology (the author). 

To conclude, Agile is continuous development and a resilient methodology. That has many tools. 

Scrum framework will be employed during the proposed conceptual framework as the second domain 

(Section 3.6). 

3.5.4 Agile Methodology Practices – Project Management  

Theoretically, to determine which approach is adequate for the project? According to the Agile Practice Guide 

by the  PMI  (PMI, 2017b). Each project has four types of life cycle selection. First, the Iterative life cycle allows 

feedback for the noncomplete project. Second, the Incremental life cycle provides completed deliverables for 

immediate use by the customer. Third, the Agile life cycle integrates Iterative and Incremental to give early 

feedback to better plan the next step and rectify comments. Fourth is the Hybrid life cycle. The Guide helps 

the project leaders and team members to face the uncertainty of achieving project requirements using current 

knowledge and technology. 

 The Guide demonstrates three elements to create an Agile environment. Firstly, Prepare 

Mindset determines how the project member can act in an agile and transparent manner, what they can deliver 

rapidly to get feedback, and how they can act? How can a servant-leadership (empower team) approach 

benefit fulfilling goals? Second, therefore the leaders play a crucial role in team empowerment, in other words, 

as agility facilitators. How to persuade them, ask them for the contribution (create the environment),   remove 

the organizational obstacles, are paving the way to contribute lead to the most effective team—third, related 

to team structure. The attribute of the efficient, agile team can be dedicated members by: 

• Focusing on 100% (e.g., multi-tasks in two projects, the focus dropped to 20-40%); 

• Cross-functional team members, known as multidisciplinary (Alexander et al., 2005), by internal 

feedback to integrate all the work activity; 

• The capability to manage the work environment (strong communication, knowledge sharing, and 

working together with commitment); 

• The stable work environment, besides preserving and expanding the intellectual capital. Finally, 

an example of self-management is that they can select the appropriate workplace (physical or 

virtual) in the geographic scatter. Figure (03-20) summarizes creating an agile environment’s 

procedure.  
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Figure (03-20) The steps of creating an agile environment (the author) based on (PMI, 2017b) 

 While delivering an Agile project (implementation) requires four phases: 

• The project charter is essential to describe how the team works together regarding the vision, 

purpose, method, tools, team values, norms, and rules; 

• The standard practices (similar to the discussed Scrum practices) allow learning from the past 

practice to enhance the current one by preparing and refining the backlog; 

• Challenges troubleshooting, such as unclear aims, requirements, and tools; 

• Quantitative and qualitative measurements facilitate the transition to agile. These metrics contain 

meaningful information that provides a historical track record that delivers value on regular work. 

Figure (03-21) summarizes carrying out an agile environment’s procedure.  

 

Figure (03-21) The steps of implementing an agile environment (the Author) based on (PMI, 2017b) 

 The agile transformation has been discussed widely at the practices level (transitioning from 

traditional to agile). For instance, in their systematic review, Dikert et al. (Dikert et al., 2016) have 

demonstrated challenges that prevent applying the methodology, like change resistance. Rashid & Khan 

(Rashid & Khan, 2018) have stated that Agile methods are emerging as best practices for sustainable and green 

software development globally. The team members focus more on achieving many aspects: time efficiency, 

computing resources,  rich communication and collaboration, minimal documentation, polymorphic design, 

green and sustainable product life cycle management, and continuous validation. Thus it can be applied to the 

energy retrofitting practices domain.  

3.6 How does Scrum Model Work? (Layton & Morrow, 2018; Scrum, 2021) 

Scrum "refers to rugby huddle, and the players come together to possess the ball" (Layton et al., 2020). Thus, it could 

be defined as the team working together thoroughly toward a common objective while taking full 

responsibility for the outcome. It is a circular and straightforward process with a continuous examination and 

adaptation. In other words -regarding the Scrum Glossary- to “help people, teams and organizations generate value 
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through adaptive solutions for complex problems.”(Schwaber & Sutherland, 2020). The Scrum cycle consists of six 

items Figure (03-22) summarizes Scrum approach elements.  

 

Figure (03-22) The approach of the Scrum tool within the Agile methodology, the left column shows the 

practices of the project within length does not exceed one month, and the right one shows suggested 

synonyms. It is not a sequential procedure (e.g., the daily meeting and assessment can modify the 

requirements) 

 Before describing the figure regarding the Scrum Guide (Scrum Guide, 2020), it is essential to 

define the Sprint term. It is the core of Scrum, where ideas are converted to value. Each project consists of 

several sprints. Each sprint is implemented with a length of one month or less to create coherence. The figure 

shows the necessary work to fulfill the product (project) objective, as follows: 

• Started by determining the requirements to ameliorate the product; 

• Second, the Product Backlog orders these needs into a list (the single source of work pledged by 

the team); 

• Third, in the Planning phase, the stakeholders (sometimes external experts) discuss the list to boost 

certainty and understanding by answering the essential questions why, what, and how to do the 

work; 

• Fourth, Daily Scrum is the daily 15-minute  meeting to discuss work progress and set the next-day 

plan; 

• Fifth Sprint Review, to review the Sprint progress that may adjust the Product Backlog; 

• Finally, Sprint Retrospective develops ways to raise efficiency (Scrum Guide, 2020). Another 

approach mixed between Kanban and Scrum is called Scrumban. Some mixed tools have been 

discussed recently by  (Zorzetti et al., 2022).  

 Scrum is a framework that can be employed in any field or business (project management and 

software engineering). It determines the stakeholders' roles (framework) rather than guiding how to 

accomplish the tasks (methodology). The project life cycle is divided into small and repeated segments 

(sprints) until completing the product (service). It is a dynamic environment where each member carries out 

different artifacts within a particular event. Therefore, Scrum is an interlocking matrix that can be grouped 

into three pillars: stakeholders, artifacts, and events (ceremonies). Figure (03-23) illustrates the Scrum pillars. 
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Figure (03-23) The components of the Scrum framework. Localizing these concepts to the study’s context has 

been demonstrated in (Chapter Four, Table 04-02). 

3.6.1 The First Pillar: The Team  

The first pillar is the team (involved stakeholders), consisting of the Product (Scrum) Owner (hereafter PO) (a 

person -like a manager- he/she may represent many stakeholders), Scrum Master (hereafter SM), and the 

Development Team (hereafter, DT) (the professional practitioners). The team should consist of (3-9) members, 

including the SM and the PO.  The projects can also consist of many scrum teams regarding the nature, goal 

scale, and requirements. It is evident that the smaller the team members, the higher the communication and 

productivity. The PO is responsible for setting the agile environment, namely, stating the vision from a top-

down, creating the roadmap, total responsibility of the product log set, and the aims of the iterations Sprints, 

who has the task of understanding the project from a top-down perspective. The PO is a concept, a process 

rather than a person.  

 Therefore, the author argues that the PO can act as “a maestro” and an intermediary 

stakeholder for many reasons. First, he leads the research project (like the nature of the cross-disciplinarity 

energy retrofitting practices). Second, he should be aware of the relevant technicalities, practices, and policies. 

Third, keeping the end-users (local community) satisfied and interested in the anticipated benefits. 

Concurrently he tries to align this interest with the decision-maker scope as much as possible. The PO also is 

accountable for developing the product roadmap. A holistic strategic plan supports the product vision 

(Schuurman, 2017). The road map is built upon many steps, be implemented, break down the requirements, 

prioritize them. Figure (03-24) The Product Backlog management. 

 

Figure (03-24) The Product Backlog management (the author) based on (Schwaber & Sutherland, 2020). 

 The SM is the servant-leader responsible for handling the environment and team jointly and 

defining the characteristics of the requirements, either products or an outcome in any topic such as energy 

retrofits, to facilitate the entire process. The SM could be an external stakeholder expert who enhances the 

performance and communications of the maestro and team, like a project manager, university professor, and 

regulations expert. 
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  The vision statement is the product (service or an outcome) goal and its association with the 

organization (project or company) strategy. “It should be internally focused with no marketing fluff” (Layton & 

Morrow, 2018). The author argues that the marketing fluff may indicate bias (which may occur by a top-down 

stakeholder) or conflict of interest (i.e., by an engaged supplier), one of the risks of engaging the local suppliers, 

which are both possible threats that should be observed during the intended intervention (Chapter Four).  

 The DT is a talented member, is self-organized should have multi-disciplinary skills 

responsible for receiving the main goal from the PO, developing the project, creating the micro plans for the 

Sprint, ordering the Sprint Backlog, and testing it. Consequently, with mentoring from the SM, the main aim 

is to define each requirement to be done. The team in the software engineering domain is limited to the 

technical developer responsible for developing and delivering the technical product.  

 The members ensure the effectiveness, such as assessing the user acceptance and performance. 

Then, integrating the outcome with the whole system and creating the necessary documentation (like technical 

and user), the output is defined as (Done-work) approved in the Sprint Backlog. It is noteworthy that once the 

output in the Sprint is a “marketable feature,” it is called Release to the end-user (market, stakeholder, real-

world use, and for receiving feedback).  

 Likewise, by projecting the Scrum practices to this study context (energy retrofitting practices), 

the involved stakeholders (the suggested core team)  help achieve the project goal. Scrum promotes cross-

functionality and the team’s multi-disciplinary skills. Therefore, this study finds the cross-functionality  

(within Scrum) as trans-disciplinarity because this study engaged the locals and the non-academic, which is 

considered a contact point between two domains that help achieve the study’s aim. Table (03-04) summarizes 

the involved stakeholders and their roles. 

Table (03-04) The stakeholder and their roles in the Scrum framework. 

Stakeholder  Role/s 

Product Owner (PO) • Developing the  vision, creating the roadmap13, and communicating the plan; 

• Approving the user stories and prioritizing them in the product backlog; 

• Setting release and sprint goals; 

• Ensuring the visibility of the product backlog to the members; 

• Approving or rejecting the sprint’s results; 

• Identify the next sprint’s product backlog; 

• Available for an immediate response (ensuring the work optimization); 

• The responsibility of dealing with the business-side stakeholders  

Scrum Master (SM) • Assisting the  PO (defining the vision) and teaching Scrum principles; 

• Coaching and the team (can be the scientific mentoring);  

• Following the process (in the daily meetings). What was achieved in the past day? What 

will the team do today? What are the obstacles? 

• The responsibility of dealing with the nonbusiness-side stakeholders (contractors and 

vendors). 

Team Developer (DT) • Developing the plan within the Sprints and the Sprint Backlog; 

• Daily adaptation of the plan to meet the Sprint Goal; 

• Encouraging quality by holding to a Definition of Done14; 

• Holding each other accountable as professionals 

External Stakeholders • The end-users and the investors 

 
13 The vision statement and product road map are not a part of the scrum framework. However, it helps the process, as 

common agile practice. 
14 The Definition of Done (DoD) It is a checklist of the work types the team is expected to end effectively before stating the 

work is possibly shippable (Agile Alliance, 2021b). 
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3.6.2 The Second and Third Pillars: The Artifact and Events  

The second pillar is the artifact of the project documenting. The Product Backlog (PB) is the only source for 

tasks that the teamwork should respect. It is an emergent, ordered list of what is needed to improve the 

product, in other words, and to determine how the Product Goal will be achieved. It is the only source for 

issues that the team should respect. The PO is responsible and owns to collect and prioritize user story items.  

These items take many formats. The small items (user stories) and midsize items (epics) are defined 

as “a large user story that cannot be presented as defined within a single iteration or is large enough that it can 

be split into smaller user stories. There is no standard form to represent epics” (Agile Alliance, 2021b). Finally, 

conceptual items (features or initiatives) are the collection of related epics or user stories in the same 

conceptual area, the features also known as the capabilities that the customers did not have before. The PO 

prepares a prioritized list of the stakeholders’ requirements (needs) in which so-called user stories. For 

example, each story should state: As a Stakeholder (role), I want (a goal), so that (benefit). Figure (03-25) shows 

an index card (User Story) example. Figure (03-26) summarises the Backlog items hierarchy. 

 

Figure (03-25) An example of an index card’s format for writing the user story (the author) based on 

(Layton & Morrow, 2018). It should be in simple language, customer-focused.  

 

Figure (03-26) The hierarchy of the Product Backlog items (the author). 

For instance, the author implemented previous research in Lasaifar Albalad village to explore the 

local’s willingness to retrofit their dwellings (Abouaiana, 2021). A local responded, “ I want to renovate my 

dwelling, and I can not  pay the initial cost, but  I can pay monthly installments.” It can be considered a user story, 

which can be collected with others to make an epic under the theme of (the economic feasibility of the 

retrofitting solutions).  

https://www.agilealliance.org/glossary/user-stories/
https://www.agilealliance.org/glossary/iteration
https://www.agilealliance.org/glossary/split/
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The user story may also be, (as an agriculture extension officer, I need the farmers to hurry up in 

receiving the new solar irrigation pumps provided by the government to save energy) or (as a researcher, I 

need to inform the local commune/administrative unit while implementing the workshop to get the security 

approval and possible support). Different user stories enable the PO to refine and estimate the boundaries of 

the project details (e.g., required time). 

Any member within the team can write the user story, the PO collects and discusses them with the 

entire team one by one. Then the team can accept or reject the user stories due to the Acceptance Criteria 

(looking at the problem from the customer perspective). A common scenario-oriented approach that describes 

the criteria is the Given/When/Then format (Maryna & Dmitriy, 2020). The underlined assumed user story 

above could be taken as an example. The Given is (I do not have the security approval) when (I meet the 

stakeholders in Lasaifar Alsbalad) then (I should engage an employee from the local administrative unit or a 

politician from a political party). Then, the team should accept the user stories included in the PB. 

 Each item in PB should have a set of elements, started by ordering them with an ID number 

(to enable tracking them), activity description, estimation of the required effort to implement it, and sub-

categorize the activities, such as enhancement of the outputs maintaining to decrease the “technical debt” of 

the project. Then, the scrum team prepares these requirements for the sprints based on this procedure. The 

target outcomes are the scope clarity, acceptance of all requirements, accepting all necessary risks and trying 

to mitigate them, and sizing the requirements within the Sprints—this so-called Product Backlog refinement. 

The PB refinement is how the scrum team better understands the items and prepares them for further 

Sprints. It is implemented based on many steps, including the formatting where the PO shows a requirement 

to the members, asks questions, and discusses possible challenges and strategies. This process consumes 10% 

of the total sprint length (1-4 weeks). It frequents as needed. Some agile techniques enable the PO to review 

the user stories, such as INVEST. Figure (03-27) highlights the INVEST tool as an agile practice within the 

eXtreme Programming tool. 

 

Figure (03-27) The INVEST technique to qualities user stories (the author) based on (SolutionsIQ, 

n.d.; Layton & Morrow, 2018). 

 After creating the PB and divide into Sprints, comes the DT (involved teamwork) turn. As this 

study defined, the team itself is transdisciplinary because it proposed involving different stakeholders, 

including the non-academic (Chapter Four, Table 04-01). Many aspects demonstrate cross-disciplinarity, such 

as avoiding titles or enhancing equality among members. The author argues this practice may increase 

authority conflict (e.g., between locals and a governmental representative). Nevertheless, the Scrum Guide 

indicated shadowing as a typical scrum practice. When two developers or members are working together, one 
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implements and the other observes and learns, which may categorize the team members themselves and avoid 

this expected conflict. 

 Another shared practice is Estimation. Again, the team estimates the requisite effort while 

preparing the PB  using the story point technique Fibonacci Scale. To clarify, “the ability of estimation many Items 

from the Product Backlog can be worked off within a Sprint to achieve the Done-work by the sprint’s end”(Streule et al., 

2016; Muldoon, 2013), using estimation poker cards. First, each team member assigns a card with the estimated 

difficulty of each requirement. After that, they show the cards together at the same time. The exact estimation 

means moving toward the following requirement. In case of the varies estimation, the lowermost and the 

higher should clarify the reasons then pick a new number (three rounds per the requirement) until the 

agreement. Otherwise, Fist of five techniques provides rapid estimation; it supports this first one. Then, the 

story point is complete. Figure (03-28) illustrates the techniques.   

 

(1) (2) 

Figure (03-28) The estimation techniques in the Scrum framework to estimate the required effort to complete 

a user story or a task. Panel 1: Poker planning (Pinterest, 2021). Panel 2: The fist of five techniques (B., 2020). 

Other ones have been discussed in (Sliger, 2012).  

 In the estimation, the higher number is not better than the lowers. It is a grouping technique 

that should be integrated with another common practice (Velocity) to reliably plan the releases and sprints 

and understand the required time to complete the PB items. It is a key Scrum metric to measure the amount 

of work implemented in one sprint (average amount of PB turned into an Increment). For example, to plan the 

first sprint (Sprint Zero) in a six-member team, they have provided 120 User Stories  (requirements), and in 

the past project, this team implemented (12) User Stories in the Sprint per week. Thus the team members may 

need (10) sprints and (10) weeks to complete the project. Simply the amount of work completed in previous 

sprints led to estimating the amount of work in the future sprints. 

 

In line with the thesis, a technical issue emerged, namely, this a novel retrofitting project in the 

traditional settlements in the Mediterranean region, as proved in the systematic literature review (Chapter 

Two), with a proposed core team, no previous sprint to estimate how many the User Stories and the amount 

of work, and the time. As a result, this study developed Scrum Zero (Scrum 0), and no reference indicated this 

issue before (specifically in energy retrofitting). In order to validate the developed concept, the author has 

contacted an expert software engineer15 to discuss Scrum issues, including this one. In this case, in line with 

the adaptive nature of Scrum, the estimation should be finetuned based on experience (waterfall approach), 

which supports the argument of integrating the management approach (Section 3.5.1).  

 

 The next stage is Release Planning, which offers a pivotal place for the project team to assemble. 

Based on the goal, the number of sprints can be determined. Each release plan has a release goal (if any 

 
15 The author acknowledges the technical support (four online discussion sessions) from engineer Mohamed ElSerngawy 

https://ca.linkedin.com/in/mohamed-elserngawy-46637510,  about the scrum practices in the software domain. 

https://ca.linkedin.com/in/mohamed-elserngawy-46637510
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requirement is not associated with the goal is kept in the PB  until it supports another goal). All goals should 

be prioritized. Figure (03-29) shows an example of a priority matrix. 

 

 

Figure (03-29) Eisenhower priority matrix (Meekels, 2017). 

  Release Planning is ordering the features from the highest priority to the lowest to release 

timing for specific product functionality. It is a high-level timeframe for realizing a group of product 

requirements, from the highest priority features to the lowest ones. The feature order can be employed by 

answering three questions, why is this requirement necessary? Which requirement has the high risk to be 

addressed first? Finally, what is the minimum set of (the must-have) features to achieve the customer values 

and quality expectations? It is the so-called minimum viable product (MVP). Each release has to achieve the 

release goal, a set of Sprints that varies based on the release goal. 

 The Sprint life cycle consists of five events (ceremonies), Sprint Planning, Daily Scrums, 

Development Time, Sprint Review, and Sprint Retrospectives. In general, after setting the goal of Sprints by 

the PO, the team should understand the goals. Then the implementation phase, where the team works 

together. That coordinates the tasks daily in the daily scrum. Next, the Sprint Review explains the working 

product (by the sprint’s end) to be ready for delivery or to receive feedback (from the stakeholders) to improve 

it.  Finally, the Sprint Retrospective is provided to the internal stakeholder (the team) to evaluate the work by 

the end of each sprint. Figure (03-30) shows the User Stories life cycle in the PB and within the Sprints to 

achieve the Sprint goal. 

 

Figure (03-30) An example of the sprint backlog. to achieve the sprint goal (Visual Paradigm, n.d.) 
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 The aim of the Daily Scrum16  is to follow up and coordinate the daily tasks (focusing the 

coordination is not on solving the problem) between the SM and the DT. Each team member should state what 

has been accomplished yesterday, what is today’s focus, and the anticipated barriers. Some techniques can 

improve the Daily Scrum meetings. For instance, standing up meetings is shorter than sitting down by 34% 

(Layton & Morrow, 2018). Table (03-05) shows the stakeholders' roles within the Daily Scrum. Figure (03-31) 

shows a real example of the Daily Scrum meetings in energy retrofitting practices. 

 

Table (03-05) Stakeholders’ roles within the Daily Scrum 

Stakeholder  Role/s 

Product Owner (PO) • Describe (in brief) to the stakeholders what has been done, what is remaining, 

and how the team achieved the goal; 

• Receive feedback. 

Scrum Master (SM) • Facilitating the meeting and keeping on time. 

Team Developer  • Demonstrate and clarify the completed user stories. 

Secondary 

Stakeholders 

• Adress the questions and provide feedback (from a psychological perspective, 

the feedback increases the team engagement in the project).  

 

 

 

 Figure (03-31) Real examples of the sprint meetings in energy retrofitting practices (PassReg, 2015). The 

visible task board is an efficient tool that shows the user stories life cycle within the sprint in four columns 

(status) To-Do the pending requirements, In Progress, Accepted (Reviewed), and Done. The project has been 

discussed in (section 3.6.3.1) 

 

The Sprint Review comes by the Sprint’s end to collect feedback on what the Team has finished 

and inspect the overall roadmap  PB. It is about the product meeting the user's needs. The Sprint Review 

meeting should include all the stakeholders. For instance, in the research context, the core team will provide 

a vision of how the tasks are accomplished, so it makes sense to engage the secondary or the external 

stakeholders. The Sprint Retrospective concludes the Sprint. Thus, it is an action-oriented approach to 

improving the Team improving their skills. 

 
16 A technique to scale Scrum up to large groups (over a dozen people), consisting of dividing the groups into Agile teams of 5-10. 

Each daily scrum within a sub-team ends by designating one member as “ambassador” to participate in a daily meeting with 

ambassadors from other teams, called the Scrum of Scrums.” Or “Meta Scrum.”  (Agile Alliance, 2021b) 

 



 

Page | 220  

Chapter-03: Transdisciplinary Retrofitting Approach Using Agile Methodology 

Ahmed Abouaiana 

3.6.3 The Scrum in Energy Retrofitting 

3.6.3.1 A Relevant Practice in Europe 

The Passive House Regions with Renewable Energies project (PassREg) project (PassREg, 2015c) directly 

reaches out to regions and municipalities through its 14 project partners to increase awareness of Passive 

House plus renewable solutions amongst key actors, providing role models to make accessible applied 

solutions and to build capacity. The project was supported by Intelligent Energy Europe, which aimed to 

support initiatives and best practices in the EU (European Union, 2014). 

The internal stakeholders consisted of versatile actors, the research units to promote and contribute to 

innovation in sustainable development and energy efficiency in building technology led by the Bauhaus 

Institute, suppliers providing support during the implementation, NGO and fundraising,  academic bodies 

like the Energy Department of Politecnico di Milano, and local authorities such as Municipality of Cesena, 

Italy,  and finally,  a regional association of micro-scale building professionals and architects, originated in the 

Netherland, so-called “DNA in de bouw.”  

Within a set of pilot “beacon” energy retrofitting projects all over the EU to meet zero energy 

standards, the DNA group provided a client-centered and cooperative approach to engage the parties in the 

building procedure, namely the local architect, engineer, local contractor’s planners, installer, and the client 

(the owner of the target building) within the decision-making stage. The approach integrated the energy 

efficiency practices, construction methods, and the Scrum framework called the Scrum cross-functional team. 

The multi-disciplinary team works together in short iterations (sprints) to fulfill the goal. Following 

every sprint, a result was delivered. They described that all members are at the same level (no titles), the 

communication is friendly, immediate, informal, and open. The scrum team meets daily for at least one short 

session (Daily Scrum) to check progress and issues. Interaction and people are the highest priority over the 

processes, the essential member experience. Reacting to change is vital, not following the plan. They explained 

the essential role of the meeting with the owner to sketch out scenarios, and vice versa, help the team solve 

complicated design challenges (Product Backlog), divided into sub-problems to be resolved sub-strategies 

(IEE PassREg, 2015a; IEE PassREg, 2015b; Passipedia, 2015).  

  A renovated house in Den Bosch City, Netherland, could be taken as an example  (PassReg, 

2015). The “DNA in de bouw” group was responsible for enabling the strategies in which the best practice 

solutions and made widely available (for sharing knowledge on Passive House technology), integrated with 

construction systems, to provide a role model for education and inspiration, in line with the project objectives. 

Besides that, the main goal was to increase customer satisfaction, shorten delivery times, reduce investment 

costs and risks of failure in achieving the nZEB (nearly zero-energy buildings) ambitious projects (PassREg, 

2015b). Figure (03-32) shows the target renovated building.   

 

Figure (03-32) A retrofitted building in Den Bosch City, using an agile methodology (PassREg, 2015a). 

http://ec.europa.eu/energy/intelligent/
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 The procedure can be brief into five steps. Firstly, the communication with the client to discuss 

the problems and define technical implementations and economic aspects. Second, ordering the main aspects 

(Features and Epics), such as structural, building envelope characteristics, and energy sources insulation. 

Third, the possible strategies for every dimension are listed (User Stories), such as replacing the bulbs or 

integrating solar panels. Fourth, optimizing and evaluating the selected strategies against different criteria 

and discussed extensively by the DT, where the different perspectives enhance the discussion (Sprint 

Planning). Finally, the client will have a clear vision of what is implementing. Figure (03-33) shows the 

implemented process in line with the Scrum framework. 

 
Figure (03-33) The implementation of the Scrum framework in the PassREg project (the author). As 

deduced from the project documents, the client was involved in the brainstorming and the Product 

Backlog stages (initial meeting with the team, goal description, and problem discussion). However, 

their intervention did not show the role of the client  in the further stages started from the Sprint 

Planning, also because it stated means “the architect/ engineer tried to act the role of the owner during the 

intervention.” 

 The study observed that the results succeeded in achieving the goal in terms of high customer 

satisfaction, project costs, increased creativity, and “little documentation burden.” This occurred regarding “the 

openness culture of complete, continuous learning, trust in and respect for each other, and a lack of hierarchy.” In 

addition to the regular meetings between the technical team.    

 Although trust and authority are two features of teamwork conflict, the DNA group attributed 

the success to both factors. Furthermore, it makes sense because the limited team members (almost like the 

proposed team within our study) belong to the same organization and have the fund to implement the 

retrofitting strategies on a single building scale (which is absolutely different from our study), which 

represents another challenge to our study which requires careful consideration.  

 Another observation from the project's timetable, Figure (03-34), shows the sequence of the 

time frame was going linearly (the traditional way), and it is not clear enough how the discussion with the 

team back looped into planning (the iterative nature of the agile). It may also indicate that applying the core 

of Scrum’s key elements can be enough.   

 
Figure (03-34) The energy retrofitting practices implementation schedule in  Den Bosch City 

(PassREg, 2015a). The building's owner/s is engaged in the planning phase (highlighted). The 

activities sequence is linear (traditional way).  
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The major challenge was the lack of theoretical and practical knowledge of Passive House technology 

among the contractors and installers. Nevertheless, they highlighted the role of energy service companies in 

dealing with economic issues. These outcomes may support the hypothesis of this research that engaged local 

suppliers related to the energy efficiency industries.  

3.6.3.2 Scrum in Energy Projects: Grey Literature Review  

The grey literature or evidence are informally organized materials like governmental reports and conference 

papers, academic dissertations published by non-traditional publishers such as companies, private sector, 

government, and NGOs and are usually available through the internet web (J. O’Brien, 2014; Jewell, 2018). 

Although they are characterized by low quality17 and low accessibility (Corlett, 2011), they may provide data 

not found within commercially published literature, providing an essential disseminating forum (Paez, 2017). 

Particularly the emerging domain (Agile) within the past two decades, with the notable lack of studies of the 

Scrum practices in energy retrofitting.   

 An energy manager expert wrote an article entitled “Scrum in energy Projects” (Ayoub, 2021). 

He advocated applying the scrum framework to energy projects, as well as he provided a basic example to the 

Scrum team consisting of two members, the PO is the (Energy Manager) who are working on the PB, which 

consists of many User Stories (list of energy features). The SM breaks down these features into one or more 

releases. Each release includes Sprint backlogs to be implemented in short period milestones through the 

project. Figure (03-xx) shows an example of a suggested energy upgrading project.  

 

Figure (03-35) An example of the energy upgrading outputs within a Scrum project energy (the author) has 

abbreviated it from (Ayoub, 2021).  

 
17 The author observed that the grey literature in the Scrum framework practices in software engineering and project 

management provided significant contributions in terms of more clarification examples that supported the original 

scientific references.   
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 A Dutch company called the Agile Scrum Group advocated applying Scrum in building 

construction (Agile Scrum Group, n.d.-b). They emphasized the role of cross-functionality in Scrum to achieve 

a common goal in the short term. Where the completed work is delivered to the customer and any inspection, 

to receive the feedback, they defined the Sprint as (an agreed period) (Agile Scrum Group, n.d.-b). The group 

developed a Scrum checklist to help the teams apply the Scrum methodology. However, they shortened the 

process into four stages Sprint Planning, Daily Scrum, Sprint Meeting, and Retrospective Meeting. The 

checklist is available at (Agile Scrum Group, n.d.-a) upon the Author’s request. The original file is in Dutch. 

Annex (03-03) shows a translated version by the author using Google Translator. 

 The Group provided an example of applying Scrum in construction. In order to deliver a floor 

in a building, all necessary disciplines are present and mutually coordinate the work daily to give each other 

a brief update and ask for help if necessary. Then, the team can quickly respond to the emerging changes. The 

customer is always involved in the different phases of the work, and decisions can be made quickly, or 

adjustments can be made. Moreover, Scrum guarantees that a product or service is delivered that meets all 

expectations that adjustments can easily be made during the process.  

3.7 Agile and Participatory Methodologies 

The participatory approaches are crucial for energy transition (Chilvers et al., 2018). In Europe, Lowe et al.  

(Lowe et al., 1998) have highlighted the different levels of community participation. Public meetings are a 

useful way of publishing projects and providing open debate. The role of the media is to provide for 

information dissemination. They have presented vital tools for promoting participation in rural development 

projects. Figure (03-36) shows the participation of key tools in the rural development practices. 

 

Figure (03-36) Participation key tools in the rural development practices (Lowe et al., 1998). 

In Egypt, the European Union Joint Rural Development Programme (EU-JRDP, 2016) aimed to 

support the agricultural infrastructures and the capacities of existing active rural associations, co-operatives, 

and unions of producers working in sectors of interest in terms of sustainable local resources management 

and providing innovative solutions. The project rural development intervention under the European 

Neighborhood Programme for Agriculture and Rural Development (ENPARD) (EU NEIGHBOURS, n.d.) 

collaborates with the Egyptian governmental bodies and the Italian Development Cooperation.  

It provided a participatory planning approach by engaging people and groups. Through multi-

stakeholder workshops (Egyptian Ministry of Agriculture), the governorates representatives, local 

development research centers, NGOs, local communities, an association of farmers, and community-based 

associations. Then by prioritizing to select the optimum intervention to get the financial support. They 

concluded that all stakeholders (representing different segments) should be involved. It emphasized the 

conflicting nature among the stakeholders (supporting this research argument). Besides, the role of the 

facilitator (intermediary stakeholders, as presented within this chapter) is beneficial to support the process of 

acknowledging responsibilities and reconciliation among different actors. 
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In the Italian scene, Grifoni et al. (Grifoni et al., 2014) have provided four classifications of the 

participatory approaches, participation by feedback which aims to keep the public informed and provide their 

point of view through public surveys, focus groups, questionnaires. Second, consultation, obtain the 

knowledge (used by the policymakers s in order to understand the needs and work towards an expected 

outcome. Third, participation in negotiating aims to decrease conflicts and compromise participation of the 

benefit group representatives. Finally, online interaction participation aims to “peer-to-peer learn by 

knowledge sharing.”. It lets a significant engagement of citizens to enhance their awareness and involvement 

using ICT tools and social media platforms.  

The study intended to assess the potential and limitations of the Italians' participation in the 

environmental issues, through intensive discussions with selected experts from the  Italian centers, like ENEA 

and the National Research Council (CNR). They concluded that the Italians' participation is “poorly addressed” 

from the micro-scale (citizens) until the macro one (policies and technicalities), and bottom-up participation 

actions are still in the early stages.  Chilvers et al. (Chilvers et al., 2018) have supported this finding in the 

energy practices in the EU in terms of inadequate community participation besides the lack of practices 

quality.  

Although the author, according to his scientific observation in Egypt, Italy, and Portugal, agrees with 

them somehow (as a general well-known Mediterranean characteristic), simultaneously, he argues 18  the 

“conscious” architect, in addition to being a researcher, is responsible for ensuring the success of such 

intervention following the scientific approaches, guidance by experts, and enthusiasm. This argument 

supports the findings of the role of the researchers in leading the energy retrofitting practices (as discussed in 

section 3.2). In the same line, Cisilino & Monteleone (Cisilino & Monteleone, 2020) have supported this 

argument by providing a bottom-up participatory approach in the rural Italian settlements through a multi-

stakeholder workshop in line with the national policies, which is similar to this thesis approach.  

Heck (Heck, 2003) has advocated the participatory approach by providing a tool to urban planners or 

any “implementer” who works in any domain of rural area at any scale. However, he meant rural poverty. He 

discussed some generic obstacles to participatory approaches, such as the political conditions of the project 

area and the country. Socio-cultural impediments, in other words, how to enhance local belonging to 

possessing development. Legislative and administrative obstacles like bureaucratic laws, and the conventional 

one-way communication (top-down), which is proved its failure (without bottom-up) (FAO, 2005). 

 In order to consider these barriers, the author implemented broad discussions with the citizens in both 

Lasaifar Al-Balad and Pontinia. The shining side is that the locals expressed their interest in developing their 

village, as well as the author conveyed through this research two main factors. First, we can renovate our built 

environment and find a way to avoid any financial burdens. More details have been indicated in (Chapter 

Four), in line with the scientific observation and  Abouaiana's findings. Furthermore, after a deep on-site 

investigation and face-to-face discussion with the locals,  it was easy to identify the influencers in both 

contexts, highlighting the critical role of contacting the locals on the ground (as one of the transdisciplinary 

characteristics).  

 To elaborate more, in Lasaifar Albalad, it was much easier than in Pontinia (at the beginning only) to 

implement any intervention. For many logical reasons, the Author is originally from this village. He 

implemented previous studies in the village, so he grounded for this intervention a few years ago.  

 In Pontinia, the field study can be divided into two phases. First, the remote investigation on social 

media platforms result was frustrating. No interaction with any locals took place, considering that the 

pandemic restrictions were the most significant barrier. Quite the opposite in the second stage, after 

implementing the on-site study in Pontinia, the result was very encouraging (in terms of collaboration rate). 

The face-to-face interviews led to some key influencers, namely a politician (who has the influence and the 
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power). As a sequence, he participated in informing both locals (on social media) and the mayor and councilor 

for public works in the municipality of Pontinia, who offered to help with this research. Another important 

engaged actor was a local supplier in the photovoltaic (who has a high interest). 

 Back to the previous literature, the agricultural European Innovation Partnership (EIP-AGRI, 2015) 

highlighted these approaches that have already been conducted in agricultural initiatives in Europe, which 

pay special attention to allowing scientists, farmers, and other experts to collaborate to develop new 

environmentally sustainable practices friendly and economically sustainable enhance resource efficiency 

(European Commission, 2020). 

 They demonstrated four criteria for mapping engagement methods and tools, covering all activities 

linked to scientific research and innovation. First, tool/method application levels include policy interpretation, 

program development, definition, and research. Figure (03-37) illustrates the engagement defined.  

 

Figure (03-37) The four levels of the method’s application engagement, adapted from (the Engage2020 

Consortium, 2014). 

 Second, involving the societal groups in these applications, such as civil society organizations, 

decision-makers, locals, researchers, affected citizens, consumers, employees, users, and the industrial sector. 

Third, to determine the public involvement levels through cooperation, consulting, dialogue, involvement, 

collaboration, meeting, participation, empowerment, and direct decision. Finally, address the “Grand Societal 

Challenge” (e.g., sustainability, climate, and energy efficiency). Figure (03-38) shows practical public 

engagement tools.  

 

Figure (03-38) Recommended two-way communication forms, instead of the traditional one-way in the 

public engagement approach, adapted from (the Engage2020 Consortium, 2014). The same definitions have 

been emphasized in reference: (Stober et al., 2021) 
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Having said that, they defined the stakeholders into the direct participants (the engaged stakeholders 

in the process) and beneficiaries (the users of the results of the method). This supported the same finding of 

this study the stakeholders' classification has many definitions like (primary/secondary) and 

(internal/external) but with the same function (Section 3.3.2). In line with this research, the participation level 

allocates within the three domains of program development (developing an energy community practice, see 

Chapter Two),  project definition, and research activities (along with this study). The policy formation is an 

input. In terms of the communication form,  this research promotes collaborative and involving forms (to 

resolve the anticipated conflicts).  

Simultaneously, the guide provided 57 participatory methods and tools, such as the participatory 

action research  (Ottosson, 2003) that ground the knowledge to meet community needs. Community-driven 

development (World Bank, 2022) puts the resources under the local community's direct management, which 

leads to effective services delivery. Mini-publics (Deliberative) workshops (Jacquet, 2017). Scientific weeks 

and events (Segev et al., 2021), interviews to discover the individual participant’s views, normative positions, 

skills, needs, and motivations. Finally, a scenario workshop (Nygrén, 2019) or Design  Charrette (Pilemalm & 

Timpka, 2008) to assess different solutions to a specific problem based on dialogue and collaboration between 

a group of local citizens stakeholders, experts, and policymakers in the planning phase.  

The Engage2020 Consortium has analyzed these approaches in terms at many levels. Namely, the 

technical term, description, objective, results, stakeholder level, engaged stakeholder (e.g., local, researcher, 

and decision-maker), the geographical scope of the intervention (international, EU, national, regional, and 

local), the societal challenges (e.g., energy efficiency, climate, and food security), time frame, and examples.  

 In closing, this study provided a novel conceptual agile framework to organize the relation and 

resolve the anticipated problems among the “right” stakeholders in energy retrofitting practices through a 

participatory and collaborative approach, in particular geographical Mediterranean contexts (Lasaifar Albalad 

and Pontinia). However, numerous studies generally discussed the participatory approaches from different 

perspectives in similar contexts to the research one, namely sustainable rural development in agriculture-

based communities.   

 The majority of the participatory approaches have discussed how to implement and obtain a 

participatory approach from a technical perspective, oriented towards the stakeholders and project elements. 

Although this intervention was initiated from a bottom-up perspective (in line with the top-down policies, 

initiative, and legalization), the small repeated interactions of the agile way, specifically Scrum, helped 

develop the outcomes of the early stage of this research. The project's initial step (Chapter Four) was 

implemented in an agile way.  

3.8 Conclusion    

Built environment energy retrofitting is a crucial element to promote sustainable development objectives, 

mitigate climate change, and improve the quality of life. Therefore, the academic community pays great 

attention to energy efficiency. For example, academic publications on the energy efficiency domain have 

increased significantly in the past two decades (de la Cruz-Lovera et al., 2019). Meanwhile, the nature of the 

energy retrofitting practices is too complex due to internal or external factors, not like any domain (Fox, 2003). 

For the internal aspects, numerous studies have characterized numerous obstacles that negatively 

impact the process, related to technicalities such as in awareness of the energy managers about the proper 

solution, and in the implementation such as over cost, exceeding the time frame,  energy project management, 

clients' willingness to retrofitting, and lack of local regulations. While the unforeseen external factors such as 

market fluctuations, financial crises, political transformations, or the pandemic. 
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What requires an intensive focus from various standpoints to mitigate these uncertainties. For this 

reason, integrating the efforts of academic bodies and practitioners across the different disciplines besides the 

local community (transdisciplinarity) can contribute efficiently to solving real-world related-energy problems. 

The researchers and academic bodies play a significant role in leading the multidisciplinarity energy 

retrofitting practices as “knowledge brokers.” (Starkey & Madan, 2001).  

The transdisciplinarity approach is essential, particularly in large-scale projects and in distinguished 

environments with their own limitations like the traditional and rural commons, which are essential 

contributors to stabilizing their macro contexts (Phillips, 2019). That influences the global environmental scene 

(top of the pyramid), such as climate change, and the individuals (base of the pyramid),  like paying much in 

energy bills. Thus, engaging the stakeholders, academic, non-academic, practitioners, and decision-makers, in 

other words, involves the right actors, enhance the effectiveness of the bottom-up interventions, which are, 

besides the sufficient abilities of the researchers, support the national policies (Leal Filho & Brandli, 2016). 

Figure (03-39)  summarizes how the bottom-up interventions support the policies.  

 

Figure (03-39)  The decision-making pyramid (European Commission, 2015). 

Although the vast benefits of trans-disciplinarity, it is ambitious because it conceptualizes how to 

work, not what to do in detail for a specific project, and how to manage the interlocking relationship between 

the collaborators. This Study proposes a transdisciplinary approach by following systematic procedures to 

rationalize this ambition.  

First, by exploring intimate contexts representing typical traditional settlements patterns in the 

Mediterranean region due to the poor energy performance and the high threat to climate change. Therefore, 

some retrofitting practices have been proposed based on the on-site investigation (Chapters One and Four) 

and the results of (Chapter Two). 

 As a sequence, many aspects have determined those stakeholders, namely the stakeholder analysis. 

For instance, the PMI methodology describes how to involve the right stakeholders. The ISO classification 

answers who should be involved in the literature review in similar energy and urban development domains, 

the discussion with locals, and the academic and professional experience. As a result, a core retrofitting team 

has been suggested consisting of the academic bodies with high interest, Local authorities, those who have the 

influence, the local community who will benefit, and NGOs who can facilitate the interventions. 

Then team management principles have been discussed to ensure managing the stakeholder 

appropriately. That is started by preparing a clear management model, objectives, and tools. In parallel, 

following an integrated style to mitigate the conflict between the team is called a win-win situation. In one 

condition, the team has some characteristics to help this collaboration: personal attitude, awareness of the local 
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energy legalizations, awareness of the local culture of both the residents and government representatives, and 

technical solutions. It is evident that managing this type of research and collaborative work requires a flexible 

and resilient way. 

Hence, the agile approach is suggested to provide efficient small-dimension transdisciplinary 

practices. Likewise, it proved a success in software engineering. The Agile mindset is a methodology focused 

on enhancing frequent inspection and adaptation encourages teamwork self-organization. It has many tools 

and models. Scrum framework will be the selected tool for many reasons. In general, the annual survey among 

practitioners from 100 countries demonstrated it is the most popular approach, 66% of the respondents use 

Scrum, and 15% use modified scrum models (Digital.ai, 2020). In addition, it proved effective in other realms, 

such as education (Hicks & Foster, 2010), construction industry (Streule et al., 2016) non-software production 

industries (Cano et al., 2021). 

In the study context, the agile scrum method paves the way to resolve the expected conflict between 

team members (such as miscommunication and cultural diversity). Besides, it compromises dealing with the 

high-level obstacles by (in this case, the interest of the decision-maker with the research objective),  requiring 

to clear the vision and mitigating the uncertainty of the (intervention goal and among the stakeholders), 

guiding the project’s “servant leader” (the lead researcher) to how to educate, and monitor the team, and 

evaluate the process.    

 Scrum utilizes an incremental and iterative way to mitigate the uncertainty (predict the risks) 

and engages the members who have sufficient skills to carry out work. Scrum model is an empirical-based 

approach characterized in general by three features: transparency. All project limits should be visible to the 

team to ensure that the project aligns with the work procedure's goals (inspection to explore any emerging 

problems for adapting to the obstacles instantly and correcting the compass. 

 This agile life cycle occurs through a dynamic environment based on repeat-until-correct and 

partial deliverable tasks to receive participatory feedback (from the stakeholders) the achieve the end-user 

value (local community, supporting the national policies, and the academic enthusiasm). Figure (03-40) shows 

the Scrum framework. 

 

Figure (03-40) The Scrum framework (the author), based on (Scrum, 2021). The figure summarises the 

process and the involved stakeholders. The chapter's contribution is a novel definition of the proposed team, 

including academics, local authorities, and locals (the scrum team usually consists of technical experts). The 

“Product”  is re-defined as the required intervention in the villages of Lasaifar Albalad and Pontinia, 

resulting from chapters one and two.   
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 The figure summarizes the concept of the Scrum framework. In line with The Study and the 

described roles of the stakeholders in the different practices. Each energy retrofitting project has a lead 

researcher responsible for “leading” the research to set the main objective and the vision. At the same time, 

each energy project requires a coordinator aware of the Scrum principles and assists both the DT and PO. Both 

skills are mandatory for the research leader. Thus, the author will act as a PO and SM under general 

supervision from a high-experienced mentor in academic, architectural, and urban fields.  

Before engaging the stakeholders, clear outlines (Chapter Four) will be prepared to describe the aims 

and put a detailed vision of the framework (PO’s role). Then, explain what Scrum is and how it will be used 

along with the intervention  (SM’s role). Finally, a set of requirements will be provided and prioritized.  

 Figure (03-41) illustrates an example of a PB within an energy retrofitting project.    

 

 

 
 

Figure (03-41) An example of a PB within an energy retrofitting project (the author). The accepted 

User Stories will be collected from the stakeholders and grouped under epics and main themes. The 

expected suggestions from the various stakeholders (beyond the research limits suggestions) will enhance 

and refine the framework. 
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3.8.1 Conceptual Framework Novelty 

In theory, this research is one of the first to provide integration of an agile mindset in retrofitting rural built 

environments in the Mediterranean region. By elucidating the interconnectedness with the nature of the 

energy retrofitting practices, where conceptualizing the uncertainty associated with it can be reduced. 

Showing how this can be achieved is argued under three domains to develop for agile transdisciplinarity 

conceptual framework. Through defining a problem and purpose, conducting, developing a methodology, 

collecting data, and the final analysis (Suman, 2014). 

The first category is energy retrofitting. It localizes the takes global challenges at a micro-scale by 

investigating the practices advocating more coordination between actors from a transdisciplinary perspective, 

manifests the acquaintances among the ability to involve the local community, decision-makers, academic 

bodies, and experts, which need to enhance the energy efficiency, mitigate climate change and valorize the 

local identity with resilient strategies. 

The second category is the project management domain. Improve the skills of the team members to 

understand the nature of projects, life cycle, management approaches, and how to ensure project success 

(team, work environment, and process).   Hence, the framework promotes the integration to satisfy the needs 

of the team and the client and fill the gap by showing effective communication ways, avoiding conflict, and 

demonstrating the required soft skills of the team from a managerial viewpoint. Furthermore, understanding 

the local socio-cultural aspects underlined a new approach to identifying the stakeholders. 

The third category is software development. The scrum model provided practical steps to develop 

software products (which are advanced due to the rapid technological revolution). Thanks to the rapid 

acclimatizing way that eradicates superfluous things, provide adaptable choices, effacing along the life cycle 

the given issue (services and products), establishing broad lines between the team to improve their 

relationship.  

By seizing the opportunity of the academic researchers as knowledge brokers, main actors, and 

essential intermediaries in this early stages that support the energy transition process (Kivimaa et al., 2019). 

The following step is to validate the conceptual framework and upgrade it as a tool for on-ground intervention, 

showing how it could contribute to planning implementation and what the deliverables were. Figure (03-42) 

shows the conceptual framework.   

  The figure shows the conceptual framework within the intervention life cycle. First, planning 

the focus group, setting the outlines, the main objective, identifying the stakeholders). Second, implementation 

includes collecting the requirements (User Stories), discussing the outlines, monitoring the interaction level, 

receiving feedback about the given issues and the framework itself. Finally, to reach the delivery stage that 

concludes realistic visualization of the framework is how to adopt transdisciplinary practices and the 

boundaries and advantages of adjusting agile methods in collaborative work. The results provide a model that 

can be generalized in similar contexts, leading to de facto intervention, as discussed in (Chapter Four).  
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Figure (03-42) The developed conceptual framework within the intervention life cycle. The aim is to 

investigate their perception, awareness, agreement, and standpoint about the conceptual framework 

elements. This occurred within a workshop to explain the methodology, then discuss the stakeholders and 

overall assessment. Finally, the back looping to refine the framework. 

  

 As an initial Sprint, the decision-making and evaluation process will be a one-week Sprint. In 

the early stage of energy retrofitting practices in Lasaifar Albalad and Pontinia villages, the conceptual 

framework will be evaluated using a qualitative method (focus group) to refine the procedure and to evaluate 

strategies and concepts (EFSA-EU, 2021). Besides, determining the participants' preferences (from those 

identified as stakeholders) represent different backgrounds, geographically from the villages and the external 

stakeholders. The digital platforms facilitate the meetings.  
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Annex (03.01) The systematic literature review 

Focus  Study Context  Discipline  Stakeholders  

Culture 

Heritage  

(Haas et al., 

2013) 

Case Studies in 

EU (3ENCULT, 

2014) 

 

Energy efficiency / 

Conservation  

 

Academic bodies: lead the process that aims to 

provide recommendations for local decision-

makers; 

Conservation and technical experts; 

Urban development experts; 

Industry partners; 

Implementation experts. 

 (Polo López et 

al., 2021) 

Historical 

Building  

Renewable Energy  Research team: Lead the technical intervention; 

 

 (Pereira et al., 

2021) 

Over EU  

 

Mechanical 

Engineering; Emerging 

Technologies,  

Conservation  

Research Team; Lead the technical intervention to 

support the decision-making 

 

 (Galbiati et al., 

2021) 

Olivetti office 

building -  Italy  

Energy efficiency / 

Conservation  

Research team   

Developed methodology architectural inquiry, 

technological analysis 

thermal diagnosis 

definition of different intervention scenarios 

multicriteria comparison 

 (Guleroglu et 

al., 2020) 

Administrative  

building Turkey 

Energy and Structural 

Engineering  

Research team: optimizing seismic and energy 

retrofitting.    

 (Ceroni et al., 

2015) 

Historical Palace 

-Italy  

Energy and Structural 

Engineering  

Research team: multi-objective optimization (costs 

and execution time, and energy performance) 

 (Carbonaro et 

al., 2016) 

 Building Physics and 

Industrial Sector    

Research team: multi-criteria optimization 

Manufacturers: facilitate developing the materials  

Building 

Retrofitting   

(Ascionea et 

al., 2017) 

Historical Palace 

-Italy  

Energy and Structural 

Engineering  

structural and energetic performance 

Research team   

 (Assimakopou

los et al., 

2020), 

University 

dormitory in 

Greece 

Structural Engineering, 

Energy, and Building 

Physics 

 

Research team   

  University Civil Engineering  Research team: optimizing comfort levels in indoor 

spaces and verifying the economic and 

environmental effectiveness. 

 (De Angelis et 

al., 2021)  

public buildings 

(Auditorium) 

in Italy 

Energy and Civil  

Engineering  

Research team: Seismic and Energy retrofitting  

 

 (Berardi, 2015) 

 

Private research 

university’s 

Private research 

university  

The research team + devel 

 (Ferrante, 

2014) 

(Serrano-

Jimenez et al., 

2017) 

Residential 

Buildings 

(District scale) 

In Italy, Spain, 

and Greece 

Architectural 

Engineering, Energy 

Research team: Multiobjective (techno-socio-

economic) optimization 

Pre-

retrofitting 

phase   

(DellaValle et 
al., 2018) 

Social Housing 

in Italy  

Renewable Energy  Research team: pre-refurbishment phase to support  

the national retrofit program 

Locals: Interviewed  
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Annex (03-02) The engaged stakeholders in the Best practices 

Project Context Engaged Stakeholders  

Public 

Weigh 

House, 

Bozen/ 

Bolzano 

(Italy) 

a- Building Owner (Foundation); 

b- Local heritage office (I argue it represents the relative stakeholder, likewise in the 

agriculture societies, it might be the agriculture association) 

c- Business sector; 

d) Local Government. 

D'Accursio 

Palace 

Bologna 

(Italy) 

a- Local Authority and local university (process leader involved); 

b- National Agency for New Technologies, Energy and Sustainable Economic 

Development (ENEA), and National Research Council (CNR) (Provides expertise on 

monitoring); 

d- The Regional Agency for Monument Protection (communicating the results to the 

public); 

e) Local associations and the community (informed by the media). 

Palazzina 

della Viola  

Bologna 

(Italy) 

a) The University of Bologna (scientific guidance and project owner) 

The 

Material 

Court of the 

Fortress 

 

Copenhagen 

(Denmark) 

a) Building owner; 

b) Heritage authority (conservation viewpoint). 

c) Architects (shapes, appearance, functionality, and interior design condition); 

d) Structural engineer (risk assessment and the impact on existing construction); 

e) Services engineer (energy consumption). 

Monument

al School 

Innsbruck 

(Austria) 

 

a) Building owner and client (Promotes the work through disseminating results); 

b) technical experts (architects and structural engineers); 

c) Business sector (development of the prototypes, and to develop solutions); 

d) Cultural Heritage authority “the Austrian Authority” (providing feedback). 

Industrial 

Engineerin

g School 

Béjar/ 

Salamanca 

(Spain) 

 

a) The Owner “Salamanca University” (scientific and administrative contributions); 

b) Technical experts (related to the given topic knowledge); 

c) The client “School manager” (to collect feedback from students); 

d) Private business (to develop strategies for the installation of renewable); 

e) Industrial Partners solutions partner 

Warehouse 

City 

 

Potsdam 

(Germany) 

 

a) The owners 

b) Academic body (University researched and conducted the retrofit), 

c) Technical experts (conservator, architects, and building engineers) 

d) Business partners developed ad hoc insulation materials to respond 
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Annex (03-03) The Scrum checklist proposal in the construction industry by the Agile Scrum Group, 

Netherland. The Author requested the file from (Agile Scrum Group, n.d.-b) 

1 Sprint Planning  

• Goal: Determine the goal of the upcoming Sprint and make a plan to reach that goal; 

• Frequency: First day of the Sprint; 

• Attendees: Product Owner (PO), Scrum Master (SM), Development Team (DT) (required), and Experts 

(optional) 

1.1  Preparation 

 Product backlog is updated and insightful (PO) 

 User stories for the next two sprints have been worked out in detail (so that ±5-10 User stories fit into a sprint, 

each User story contains acceptance criteria) (PO) 

 Product backlog is prioritized (PO) 

  Estimate if the right team members are in the development team for the upcoming Sprint (PO) 

 Facilities for the Sprint planning (beamer, post-its, meeting room, etc.) (SM) 

 Participants are invited (SM) 

 An agenda for the meeting has been drawn up (SM) 

 Definition of done has been updated if necessary (OT) 

1.2  Activities 

1.2.1 Sprint Planning Deel I: What do we do? 

 Explain the purpose of the Sprint (PO) 

 Determine capacity and commit to it (DT) 

 Product backlog is explained, and everyone understands it (PO + DT) 

 Commitment to selected user stories for upcoming Sprint (DT) 

 Meeting does not exceed time box (SM) 

1.2.2 Sprint Planning Part 2: How are we going to do it? 

 Create a plan for each user story where tasks are broken down by 

 A size of 1 day per task (DT) 

 Commitment to the plan (DT + PO) 

1.3  Result 

 Commitment to selected user stories for upcoming Sprint (DT) 

2 Daily Scrum  

• Goal: A standing meeting in which a plan is made for the next 24 hours in which activities of team 

members are coordinated. The meeting ensures rapid decision-making, coordination, and knowledge of 

the total project; 

• Frequency: Daily 15 minutes; 

• Attendees: DT (mandatory), SM (optional), PO (optional) 

2.1  Preparation 

 Tasks on the sprint backlog have been updated (DT) 

 Team members have thought about the three daily Scrum questions (DT)  

1) What did I do yesterday?  2) What am I going to do today? 3) What do I need help with / what hinders my progress? 

 Meeting can be held at sprint backlog (SM) 

2.2  Activities  

 Team members answer the three daily Scrum questions (DT) 

 Team members offer each other help when possible (DT) 

 Are there dependencies with other teams for which a Scrum or Scrums? should be invested? 

 Scrum Master notes bigger obstacles (SM) 

2.3  Result 

 Meeting lasts no longer than 15 minutes (SM) 

 Summarize follow up points (who, what, when) (SM) 

 Sprint backlog has been updated (DT) 

 Updated obstacle list (SM) 

 Additional meetings are scheduled if necessary (DT) 

 Items as needed for a Scrum of Scrums (DT) 

3 Review Meeting 

• Goal: The development team presents the completed work to the Product Owner and stakeholders; 

• Frequency: Last day of each Sprint; 

• Attendees: DT, SM, PO, and Stakeholders. 

3.1  Preparation 
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 The User Stories meet the definition of done (DT) 

 The team does not exceed  one  hour to prepare the Sprint Review (OT) 

 The Product Owner invites stakeholders for the review (PO) 

 The Product Owner and the Development Team determine what will and will not be presented (PO + DT) 

3.2  Activities  

 Only User Stories that are completely ready will be presented to the Product Owner and Stakeholders (DT) 

 The Product Owner accepts User Stories that are ready (PO) 

 Reviewing the Product Backlog (PO) 

 Stakeholders and Scrum team provide input for the Product Backlog (PO) 

 The Velocity and Release planning are explained (PO) 

3.3  Result 

 Shared understanding of real progress 

 User Stories from current Sprint are accepted by PO when ready 

 Incomplete User Stories have been split or completely reverted to the Product Backlog 

 Product Backlog is ready for the next Sprint 

 Burndown Chart, Velocity, Release Planning, and possibly other metrics have been updated 

4 Retrospective Meeting 

• Goal: Reflecting on the past Sprint in terms of people, relative, process, 

• and facilities/tools; 

• Frequency: Last day of the Sprint, after the review; 

• Attendees: DT, SM, and PO. 

4.1  Preparation 

 Have a plan for the retrospective (SM) 

 List of obstacles is included (SM) 

 Collect the agreed-upon actions (SM) from the previous retrospective 

4.2  Activities  

 Stay away from substantive discussions about the completed work (SM) 

 Tell the goal and the agenda/working method (SM) 

 Evaluate agreements made in previous retrospective (SM) 

 Make sure everyone has their say (SM) 

 Collect input for improvement (SM) 

 Determine a maximum of 3 points for improvement for the coming Sprint and wise responsible to (SM) 

4.3  Result 

 Agreements on improvements in people, relationships, processes, and facilities. 
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IV. Assessing the Framework 

Abstract  

The chapter proposes a transdisciplinary collaborative framework related to energy retrofitting in the 

traditional settlement in Egypt and Italy. 

To what extent can the scrum framework be adopted in transdisciplinary practices? 

Wah the restrictions and benefits of adjusting agile methods in collaborative work? 

What is the agreement level about the technical interventions? 

What is the perception of the participants of the subject?  

What are their concerns about the obstacles?  

To what extent can we implement a pilot project?  

The aim is to validate the provided conceptual framework using a qualitative focus group implemented in 

two traditional settlements in the Mediterranean region, Lasaifr Albalad in Egypt, and Pontinia, in Italy. 

The framework enhanced the collaborative work, mitigated team conflict, and provided the first self-

consumption building in Lasaifar Albalad.  

Visual Summary 

 

Keywords  

Case Study, Energy Communities, Framework Validation, Qualitative Method 

Highlights:  

• The novel participatory approach enhances the collaboration between the stakeholders. 

• The bottom-up framework increased the level of engagement (high-level participation, top-down) 

and enhanced the decision-making.  

• Implementing the framework led to the funding of a pilot case study in Lasaifar Albalad – the first 

in the village- (off-grid solar system) is now in the implementation phase.  

•  The role of building cultural factors and social relations in energy retrofitting practices has been 

highlighted.    
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4.0 Introduction 

The conceptual framework, or so-called analytical framework, is a graphic product that relates relevant 

theories from different concepts and concepts from multi disciplines to discover a particular phenomenon, 

assign the association among them, and structure the epistemology. The conceptual frameworks link ideas to 

experimental data and help resolve societal (real-world) challenges. (Maxwell, 2005; Rocco & Plakhotnik, 

2009). It utilized mixed and qualitative methods (Ngulube et al., 2015). The conceptual framework can become 

the groundwork needed to deepen and develop such a topic  (Barinda & Ayuningtyas, 2022). It can be built 

on the collected data from the literature search process (Abraham et al., 2019) in any domain such as business 

(Konopik et al., 2022), social science (Lakin & Kane, 2022), engineering (McComb & Jablokow, 2022), 

environmental science (Winkelmann et al., 2022), and in agricultural (Vialatte et al., 2022). 

 Adom et al. (Adom et al., 2018), in their literature review, have summarized some benefits of 

the conceptual framework, such as defining the concepts within the problem of the study, which protrudes 

the rationales of what the investigated topic is needed to be studied, it collects the different parties to discuss 

this framework, which can lead to theory development. 

4.1 The Proposed Framework  

The proposed framework is presented from multi-disciplinary theoretical concepts from three domains: 

energy retrofitting practice, project management, and software development, which produced an agile 

framework.  This framework is original for three reasons. First, the first agile framework (relying on Scrum 

methodology) manages the collaboration to retrofit the built environment in the early decision-making stage 

to implement renewable energy communities (CER) in the traditional settlements in the Mediterranean region. 

Apart from the only indicated practice of the “DNA in de bouw” group in 2015 (PassReg, 2015), which aimed 

to achieve nearly zero-energy buildings (nZEB) at building scales in urban areas in Europe. Considering that 

they limited the Scrum participatory approach between the technical team and building owner in the early 

design stage, and by analyzing their schedule to implement the project, it was evident that they applied the 

traditional way, not the agile one (Section 3.6.3.1).  

 Second, the detailed procedures of exploring the participatory approaches boundaries have 

been discussed  (Section 3.7), such as stakeholders, timeframe,  intervention goals and level, the type of societal 

problems. Thanks to “the Engage2020 Consortium” (the Engage2020 Consortium, 2014), which analyzed 57 

participatory approaches across Europe. Third, the complex nature of energy retrofitting practices and the 

complexity of the traditional (rural) landscape, both built environment and inhabitant culture, and the 

ambitious goal of engaging a versatile “right-stakeholder” in the process. Thus, the scrum framework could 

help organize the interlocking relation between the stakeholders in the complex nature of energy retrofitting 

practices towards energy efficiency. Figure (04-01) summarizes how the scrum framework can help the 

participatory approach.  
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Table (04-01) Visual summary illustrates how the proposed agile framework can help fill some gaps in the 

collaborative work.  

 In this line, the participatory method enhances decision-making, and better understands the 

process boundaries. Moreover, the scrum method can also mitigate the uncertainty about different aspects 

such as rework, different fluctuations, and the conflict between the participants with the vital fact of the 

ambitious nature of the transdisciplinarity approach, in addition to the rapid adjustment of the work plan, 

which is developing a novel method of thinking based on the short iterations of so-called sprints. The scrum 

framework helps determine an effective work procedure that combines short iterative development and 

assessments, leading to holistic reviews and in-depth feedback. The validation process itself is the initial Sprint 

in the retrofitting process- Sprint Zero.  

4.1.1 Why Focus Group  

Jabareen (Jabareen, 2009) has emphasized that each framework should be validated. As he stated, “Validating 

a theoretical framework is a process that starts with the researcher, who then seeks validation among “outsiders.”  

Presenting an evolving theory at a conference, a seminar, or some other type of academic framework provides an excellent 

opportunity for researchers to discuss and receive feedback.” 

  As a sequence, to identify stakeholders’ preferences and evaluate the conceptual framework, 

the focus group technique can be considered one of the most efficient methods (EFSA-EU, 2021). Mainly, it 

can enhance the innovation of the different topics (Franz, 2011) by discovering experiences, emotions, services, 

ideas and collecting data from multiple individuals simultaneously, supporting the decision-making at the 

different stages. Simultaneously, according to the stakeholder analysis, the focus group method is a qualitative 

characteristic of the social science researchers between the selected participants (stakeholders). The method is 

frequently applied to generate or assess ideas and hypotheses. (Morgan & Krueger, 1998; Morgan, 2005; 

Onwuegbuzie et al., 2009; Krueger & Casey, 2014). 

 Focus groups are classified into three categories, full groups that involve 8-10 participants in a 

(90-120 minutes) session, mini-groups that involve 4-6 participants, and telephone groups that interview the 

individuals by telephone conference calls, and it usually takes (30-120 minutes). The common things are that 

the participants were selected based on their attitude, demographic, relevance to the subject, and moderator 

skills (trained) (Greenbaum, 1998). Despite that, the study engaged the participants (full-group) based on the 
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stakeholder analysis of each context resulting from Chapter Three. Therefore, the focus group procedure has 

been revised based on references (Morgan & Krueger, 1998; Krueger & Casey, 2002; Krueger & Casey, 2014). 

The study proposed an agile framework addressed in this paper is to study the phenomenon from a 

transdisciplinary approach and different perspectives to support retrofitting built environment traditional 

settlements in Egypt and Italy and to answer the following questions: 

• To what extent can the scrum framework be adopted in transdisciplinary practices? 

• Wah the restrictions and benefits of adjusting agile methods in collaborative work? 

• What is the agreement level about the technical interventions? 

• What is the perception of the subject participants and the participation itself?  

• What are their concerns about the obstacles?  

• To what extent can we implement a pilot project?  

 Validation of the framework was carried out in two stages in order to assess its feasibility and 

suitability for the researcher and stakeholders. First, one-to-one interviews with the external stakeholders 

(experts and academics). Second, the on-ground implementation using the focus group method to identify the 

gaps advantages and receive instant feedback from stakeholders, and fulfill rudimental accordance on the 

framework in Lasaifar Albalad and Pontinia settlements. In order to improve the participatory approach and 

create dialogue and interchange among multiple stakeholders (researchers, national Institutions, society, non-

profit organizations, and media), interdisciplinary experts have been involved in the qualitative study.  

4.2 Framework Validation 

The vision statement is to decide together and be on the same page to retrofit our built environment within 

the potential and the obstacles. The road map is to screen the gaps, potentials, and risks to retrofit the existing 

building in both villages using insulation materials and promote the energy communities. Particularly with 

the availability of the data in terms of the current electricity consumption in relation to the buildings (Chapter 

One) and the current situation, integrated with the current national initiatives and regulations. 

 Simultaneously, the author acts as the scrum master (servant leader) responsible for explaining the 

technicalities of the scrum principles. The development team was the selected stakeholders resulting from 

(Chapter Three). However, the team in this intervention is different from the team in software development 

(which is limited to the technical team) because it includes versatile participants (decision-makers, locals, 

cultural experts, local suppliers). Mainly the most significant differentiation between the team in the software. 

 After that, the initial Sprint planning was estimated at one week, and making a plan to reach the goal 

that the development team aims to fulfill within the Sprint, namely, what is the first feedback about the 

framework? What are their perceptions? What is the awareness level toward the retrofitting practices? Finally, 

what are the refined outcomes of completing the sprint backlog? 

In the early stage of energy retrofitting practices in Lasaifar Albalad and Pontinia villages, the 

conceptual framework was evaluated using a qualitative method, started face-to-face to explore feedback, and 

refined the procedure. Second, create the transdisciplinary focus groups among selected participants (from 

those identified as stakeholders) representing different backgrounds, geographically from the villages, and 

the external stakeholders (certified project manger/s, professors). The digital platforms have facilitated the 

meetings.  Table (04-01) shows the engaged stakeholders in both contexts. Table (04-02) Summarizes the scrum 

practices localization within both workshops.  

 

Table (04-01) The Engaged Stakeholders 
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Stakeholders Lasaifar Albalad Settlement, Egypt Pontinia Settlement, Italy  

Researcher The author (moderator) The author (moderator) 

Academic body Sapienza University Sapienza University  

Government  a- Agricultural association 

manager 

b- Former president of peasants 

syndicate  

Pontinia Municipality  

Locals  a- Farmers  

b- Employees  

a- Farmers  

b- Employees  

Media  National TV channel (Channel 6)  

a- A presenter at a daily program 

TV show (Good Morning Delta) 

b- Facebook groups. 

Facebook groups 

 

NGOs / Facilitator Albakyat Alsalehat NGO a- Pontinia Municipality 

b- Volunteer Translator  

Expertise  a- Applied Science Architect / 

urban planner  

b- Social science  

c- Culture expert 

d- Agriculture Engineer 

a- Architect 

b- Culture expert 

c- Agriculture Engineer 

External Experts a- A Certified Project Manager 

b- Expert researchers 

An expert researcher  

Too-related 

literature  

(Abouaiana, 2016; Abouaiana, 

2021;  Abouaiana & Mendonça, 

2022) 

No study published discussed  energy 

retrofitting practices in Pontinia  

 

Table (04-02) Localizing the scrum practices within the workshop. 

Team Artifact Event Description 

PO & SM Product 

Backlog 

Vision 

statement 

Stating the vision (developing built environment together based on 

Chapter Two results); 

The necessary work to fulfill the product(project) objective  orders 

these needs into a list; 

PO shows a requirement to the members, asks questions, and 

discusses possible challenges and strategies. 

PO,SM& 

DT 

Sprint 

Backlog 

Sprint 

Planning 

(Direct 

goals) 

What can be accomplished and delivered as Increment(How can we do it);  

What are the obstacles and benefits based on Chapter Two 

(approving the user stories); 

Localizing the concept of agile and scrum; 

What are their point of view directly about both framework and 

suggested interventions; 

How can we implement a real scenario case; 

 The status of tasks progress has been handled by the moderator 

during the workshop (Chapter Three, Figure 03-30). 

PO Sprint 

Backlog 

Sprint 

Planning 

(indirect) 

Observing their facial expressions; 

Observing the communication levels and their preferences. 
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PO and 

Sponsors 

Sprint 

Backlog 

Daily 

Meetings 

Preparing for the workshop activities (Short meetings with facilitator 

stakeholders) and inviting the stakeholders. 

PO and 

External 

Supportive 

item  

Daily 

Meetings 

Preparing for the workshop technically; 

Short face-to-face with volunteer external experts (researchers) to 

receive feedback about the framework. 

DT Increment Sprint  The sum of all the elements that were accomplished during the Sprint, 

a completed (accomplished) task within the vision; 

PO,SM& 

DT 

Increment Sprint 

Review 

A summary of the accomplished tasks; 

Estimating the delivery dates and those targeted for the next Sprint. 

 

4.2.1 Sprint Zero – Lasaifar Albalad  

The author has implemented the exploratory step in (Chapter One) and previous studies that helped him 

contact the locals and express interest in participating in developing their village. As a result, the author has 

contacted an NGO in the village (it has societal activities, including a nursery), which has facilitated the event, 

namely, preparing the room, providing filming, providing a cold beverage and food. The author has called 

the other stakeholders one by one to arrange the date of the meeting.  The session consists of 120 minutes.   

 Before the workshop, the author has welcomed each individual once they arrived to " break 

the ice” and try to add a friendly environment and help them get familiar with other participants. The 

questions have been prepared in a sequence term, with the intention to be easy to understand, to encourage 

the participant the speak. It was rapidly observed that the locals would like to ask what does the moderator 

want? Figure (04-02) shows preparation for the workshop. 

  
(1) (2) 

Figure (04-02) AlBakyat AlSalhat NGO, in which the workshop took place (taken by the author). Panel 1: 

shows the NGO from the outside. Panel 2: shows the room from the inside during the final arrangement. 

 The author has presented a 20-minute workshop to orient the attendees' focus towards the 

goals. In short, the workshop discussed many items. First, welcoming the attendees and stating the aim, 

followed by the introduction, shows the local environmental challenges of the rural settlements in the Delta 

region the direct impact on the locals (the electricity bills and the negative environmental impact). Figure (04-

03) shows a well-known example in Lasaifar Albalad, the open sewage canal in the center of the village.  
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Figure (04-03) The open sewage canal of the village (it is existed for more than a decade, as the author 

observed) (taken by the author). The main aim of showing this example is to provoke the local attendees to 

raise their level of interaction as well as expectations. Primarily it has been proposed to cover this canal with 

photovoltaic. Noteworthy, the government (Decent Life Initiative) is regenerating the built environment in 

the rural settlements (including this sewage canal).  

 

  Second, previously implemented work by the author, either the publications or (Chapter 

One), namely the urban fabric, architectural style, the energy consumption patterns, and a summary of all the 

findings, Table (04-03).  

Table (04-03) The related previous publications implemented by the author. 

Reference 

By year  

Retrofitting intervention Context (traditional settlements) Approach Cross-disciplinarity 

level  Egypt Mediterranean 

(Abouaiana, 2016) Technical Delta Region - Bottom-Up Mono-disciplinary 

(Abouaiana, 2021) Techno-socio-economic Delta Region - Bottom-Up Inter-disciplinary 

(Abouaiana & 

Mendonça, 2022) Techno-economic Delta Region 

Central Coastal 

Region, Portugal 

Bottom-Up Multi-disciplinary 

This Research 

(ongoing) Techno-socio-cultural Delta Region 

Lazio Region, Italy Mixed Trans-disciplinary 

 Finally, the workshop discussed the potential and risks of implementing any intervention and 

showed how the intervention is in line with governmental initiatives. Simultaneously, the purpose of the agile 

way has been discussed by highlighting the examples of the traditional way and showing how agile can help 

in mitigating uncertainty, Figure (04-04). The workshop is entitled “A Workshop on Developing a 

Participatory Framework to Improve Energy Efficiency for The Built Environment in The Delta region.”. By 

the end of the presentation, it was apparent that the participants' feelings had been changed to be more 

comfortable.  The irrelevant recommendations have been eliminated, such as new urban communities. 
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Figure (04-04) The moderator (scrum master) localized and simplified the scrum practices to the participants, 

showing the method, differences from the traditional way, and how it can be beneficial (taken by the NGO). 

 In the next step, external experts have been invited. The floor has divided into two groups. The 

first group consists of three volunteer professors and a certified project manager through the Google Meet 

platform. The second group physically consists of two experts in the villages (eco-material local supplier and 

solar energy manager in a community development large firm).  

 In general, the discussion has been divided into technical suggestions and recommendations 

and a critique of the idea. To clarify, the urban planner agreed on the interventions and showed the role of 

energy in the rural development equations. Besides, he provided a general recommendation to include the 

industrial buildings in retrofitting and reduce the energy consumption in the construction process.  Overall, 

the reactions of the attendees were neutral about this intervention.  

 At the same time, he supported the participatory approach as potential to improve the 

Egyptian built environment as he stated a few days before the workshop, “the ability to engage this number of 

people in Egypt is one of the challenges that I face during the similar intervention. However, I should be getting more 

details  of your participatory approach.”   

 The second expert was from the agriculture and water sciences domain. At the same time, she 

was involved in many academic activities in the Mediterranean region (Spain). In the beginning,  she has 

referred to water efficiency in line with Egypt National Water Resources Management  2037. How it will 

support the environmental deterioration by canal lining national project and covering the open sewage canals 

(that has been explained in the workshop), so she highlighted the covering the canal by the photovoltaic may 

be ineffective. However, she showed the potential of this research to accelerate top-down interventions. Figure 

(04-05) illustrates an example of these interventions in the village. 
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(1) (2) 

Figure (04-05) shows the Egyptian Government intervention (canals lining national project) in Lasaifar 

Albalad. To enhance the water system's capacity and mitigate climate change (taken by the author). Panel 

1: Before (2021); Panel 2: and after (2022).  The project is still ongoing. It is considered the first intervention 

of the recent presidential initiative Decent Life, reflecting the potential of implementing a pilot case study 

within the research.  

 

 She highlighted the green building and roof gardening, from the outcomes the extended family 

in one building can improve the collaborative approach in terms of high-level agreements, so the green roof 

can enhance the identity and improve the thermal, it can also boost the micro economy.  She highlighted the 

eco-buildings and zero energy and cooling passive systems integrated retrofitting into the building envelope, 

with the potential of the building inside the agricultural mass. She also discussed the new national projects of 

national desalination projects and the impact on the agriculture process.  

 She referred to the possibility of establishing small desalination to reuse the greywater in septic 

tanks for the green roof or small plantations. The moderator asked an open question to align the intervention 

with the aim, to what extent this study can accelerate the green infrastructure (ongoing governmental 

intervention) in terms of the water-energy nexus. She highlighted the support by the government, improving 

the water resources, for example, the seawater into the Delta region, preventing some economics such as fish 

farms or rice that may increase soil salinity.  

 She pointed out the possibility of using the energy crops in the local economic activities (public 

ovens) to reduce natural gas. Although, planting these crops can affect the food security in the delta region in 

terms of the limited agricultural land. They could be in the green built and marginal areas. It was observed 

that the participants (the government) have interacted with her speech. It makes sense that farmers (the topic 

is too relative to their interest area) linked it with biogas from a technical perspective as well as the energy 

crops.  

 The third participant highlighted that the most critical barrier is how to find funds and 

investors. Otherwise, it will be a vague project. To implement on-ground development, what are the 

alternatives. When she recommended the interventions in the rural contexts (she spoke from a technical 

perspective in an academic classification), the locals have disagreed with this classification and pointed out 

that the village is urbanized from this point, the general mood has been changed. The conflict occurred because 

the rurality definition (not urbanized) has been precepted as (not civilized), which reflected the importance of 

simplifying the technical terms when talking in public.  
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 The former peasants' president has described by examples that the scientists those are 

originated from the Egyptian rural in Lasaifr Albalad and the Delta region. He stated, “ you have confused the 

peasant mindset with the limits of the rural land on which he lives.” the moderator resolves this conflict. However, 

it was observed that this issue had a negative impact on the locals for a while during the workshop.   

 Then she highlighted the role of building capacity first to the representative responsible for 

learning about the local community by classifying the rural into clusters or sectors by any classification such 

as by family or geographical. Here, a transformation in the meeting has taken place. The urban planner 

disagreed with her and has clarified that building capacity and raising awareness should be to use the 

technology, not the maintenance, as well as he agreed on the role of the selected local influencers.  

 The fourth participant was a certified project manager (originally from a rural settlement in 

southern Egypt) and an architect. From a managerial perspective, he has thoroughly critiqued the framework. 

He stated, “to achieve an efficient project. I should determine four factors the clear scope of work, time frame, cost, and 

risks ” The general, what is to clarify the scope, to implement the which strategy among the numerous ones, 

what exactly and in detail what are the limitations. 

 The project is good, and the time is most important, he argued in the development project such 

as sewage (infrastructure) projects, although the benefits once the project, the problems of the implementation 

phase such as contractors problems, and the houses that are affected by digging process. Lead to resistance 

from people, so he recommended that as much as the time is short, it enhances the project's success. 

 The third aspect is the cost, who will implement the project, the owner or what? Who is the 

fund NGO, investors, individuals, and government? Each model should be implemented. If the individuals, 

what is the return of investment. He stated that the government has to plat  

A local interaction by showing the role of the national banks can fund the project “Egyptian Arab Land Bank.” 

and the investors, what is the benefit, which should have the opportunity so I can exclude them.  

 The fourth aspect is the risks. What are the possible risks once we implement the project? What 

is the probability of happening? Each one should be evaluated. What is its impact? How to face the risks. To 

accept or reject. The risks are the most important. He evaluated the Al-Gourna pilot project of the 1960s (by 

the architect Hassan Fathy) when the people rejected the project because no operation management plan was 

provided1. He argued that as a local inhabitant in the next village to Al-Gourna.    

 The risk level increases as much the intervention focuses on the micro context. For instance, 

during retrofitting dwellings, to what extent do they accept them from a cultural perspective, do the resident 

accept to leave their house, or what are the legislative problems. 

 In addition to many aspects, such as determining the target project, who will implement the 

technical intervention (local contractor or the sponsor), and the technical team's capability, which are all 

helpful in identifying the cost. Another expert suggested these workflows to select the pilot case study to 

implement the project (shortly) and rapidly consider the risks. For this reason, the moderator has stated, “the 

technical intervention is in the early stage.”  So, agile can help. The short iterations helped in finetuning the plan, 

which has been suggested in line with the external senior software engineer (Chapter Three). 

 
1 Hassan Fathy himself referred to the people reject the project because the would lose their local illegal economies 

(Fathy, 2010). 
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 The moderator asked the locals to what extent we could make a pilot project can we implement 

in the public building? For example, the health unit building. A local responded that the rice milling buildings 

much more electricity consumption. They agreed with the local who stated, “who owns the rice milling building 

is an investor, so the project will be beneficial to him, and he can pay and renovate his building.”  Figure (04-06) 

shows the interaction of the local community.  

 

Figure (04-06) Receiving feedback from the local community (taken by the NGO). 

 The bio-material material supplier Mycelium (Mycellium, 2021) has shown the benefits of eco-

material (under-development) and how to collect the agro-waste from the village to be employed in the 

material. Some irrelevant issues have emerged, such as agro-tourism and educational tourism. Figure (04-07) 

shows another part of the discussion within the workshop.  

 

Figure (04-07) The bio-material local supplier while describing the product. (taken by a member from the 

NGO). The highest debate occurred during this part of the workshop. For example, the experts criticized the 

product regarding validity and safety. It is worth mentioning that a similar nature-based material of this 

company has been evaluated as a retrofitting solution for rural dwellings in the Delta region in a previous 

study by the author (Abouaiana & Mendonça, 2022). It proved to have high environmental performance. 

Simultaneously, it was not profitable compared to the conventional insulation material. 



 

Page | 266  

Chapter Four: Assessing the Framework 

 Ahmed Abouaiana 

4.2.2 Discussion of Results – Lasaifar Albalad  

The workshop has been conducted, including versatile stakeholders from the local (from different cultural 

backgrounds), governmental bodies, representatives, experts. The discussion and the communication were 

two-way (Chapter Three, Figure 03-38), and new topics were raised.  

 In general, the participatory approach was accepted by all participants, represented in the 

acceptance to attend and welcoming as well. However, as observed, environmental sustainability issues are 

poorly addressed in the village, represented in the environmental deterioration (the sewage canal) and the 

lack of energy efficiency, such as the absence of photovoltaic and green technologies.  

 Simultaneously, the perception and the feedback of the participatory approach were positive 

and encouraging from all the stakeholders. The locals have appreciated the possibility of developing their 

village, despite the many critical issues and points of view that covered vast perspectives: technically, 

economically, socially, potential, and obstacles.   

 Technically, the workshop presentation has generally oriented the discussion toward 

renovating building envelopes and integrating photovoltaics into the built environment. The external experts 

(the researchers) have provided technical recommendations such as eco-buildings, green buildings, and water 

retrofitting impacts somehow energy efficiency.  

 In the same vein, from the project management perspective, it has been emphasized that a clear 

and defined scope is the foundation stone that determines the further aspects. Namely, what the intervention 

aims to do, in which way, and how. However, this Sprint aims to evaluate the initial process and collect 

feedback. 

 Economically, all the stakeholders have emphasized that it is the most critical barrier. In this 

line, four sources of the funds have been discussed (the government, banks, local funds from the village, and 

the investors). The majority has claimed the government is responsible (by the locals) and specific such as 

research funds (by the experts). Then the banks, as suggested by the influencer locals. Finally, the investors 

were excluded because it was unclear how they would be convinced to implement the intervention. 

 Noteworthy, the moderator has asked to what extent each inhabitant can donate by small fees. 

Although, the moderator should not contribute to the focus group (to avoid bias). He asked to what extent the 

village's own funding could support such intervention or to what extent each inhabitant could donate one 

EGP (0.06 EUR).  He wanted to assess social acceptance and measure the locals' readiness to develop the built 

environment, especially when they emphasized “we can not pay high initial cost, we can pay monthly installments,” 

supporting the same finding of Abouaiana’s study (Abouaiana, 2021). Because, from a local cultural 

perspective, belonging to development is the most critical to ensure the success of any intervention. It was 

evident that the recommendation had been rejected indirectly by the local participants, which might have also 

occurred because no clear vision was provided (i.e., who will benefit and what are the target case).  

 In terms of the time frame, the shortest schedule can lead to more efficient results for many 

reasons, the well-known rapid development rates by the Egyptian government, the social impact of reducing 

the working time that may disturb the locals, and finally, the nature of the suggested bottom-up intervention 

and the essential need to a “rapid” pilot project in the village. The possible risks should be monitored. 

Therefore, the scrum framework can improve the implementation of the development process and reduce 
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uncertainty (predict the risks) because of its incremental and iterative nature, adjusting the barriers 

instantaneously and modifying the scope. 

 By the end of the question “to what extent we can provide a pilot project,” one of the attendees 

has offered his dwelling to experiment (without any financial burden). The others suggested two buildings, 

the health unit public building and the private rice mills buildings (that are distributed outside the inhabitant 

center of the village) because it is the highest consumer building.  

 In terms of the participatory approach, a female participant pointed out that the number of 

participants is limited. There is a need to implement another workshop involving many locals and local 

administrative unit representatives. As she said, “I could not understand what the aim of the workshop was in the 

beginning, but now I recommend engaging another influencer participant.”  This requirement will be considered in 

the product backlog for the next sprints.  

 From the social interaction between locals and experts, the highest contribution took place in 

two scenes, first while discussing the irrigation and agriculture intervention and the economic barriers. In 

contrast, the debate between the experts has been raised while discussing the eco-material insulation panels 

as a retrofitting solution in terms of the technical validity, datasheets, environmental impact, and cost. This 

reflects the importance of innovative building materials that supports the findings of Hausladen & Tucci  

(Hausladen & Tucci, 2017). 

 By the end of the workshop, the moderator, experts, and three locals had implemented a field 

trip has been implemented to discover the health unit buildings and the NGO. The private industrial building 

was not available to visit. Figure (04-08) shows the investigated buildings.  

  
(1) (2) 

Figure (04-08) The on-site visits after the workshop. (taken by the author). Panel 1: shows the rooftop of 

the NGO building, which can install photovoltaics. Panel 2: shows the health unit from the inside while 

discovering the equipment and loads.  

 To conclude, the scrum is a transparent process where the moderator (product owner) acts as 

the client who has the requirement (vision statement and goals) that evaluates the participatory 

transdisciplinary framework.  The product owner initiated the sprint review process and reviewed him with 

the stakeholders from different perspectives. The first Sprint was implemented in six days (from contacting 

the stakeholders to the workshop day). Many problems and risks have been discussed. The feedback led to 

many modifications in the framework and provided information for the next Sprint.  
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4.2.3 Sprint Zero: Pontinia  

The first step is to prepare the vision statement, to investigate the initial feedback to achieve an energy 

community in Pontinia in line with (Chapter Two). The exploratory step to determine the stakeholders 

consisted of three steps, first through social media platforms (Facebook groups) of Pontinia, with the aim to 

contact the locals. In this step, the author has succeeded in contacting a local supplier. Second, the on-site 

investigations that occurred in December 2021 led to an influencer (well-known) stakeholder in the village 

(the Youth Policy Advisor). Third, the author has direct contact with him on Facebook to describe the required 

interventions briefly. Finally, an online meeting took place in January 2022 for this purpose. The main aim and 

the suggested participatory approach have been described in this meeting. Figures (04-08) and (04-09) show 

the contact with the locals in Pontinia in the exploratory step.  

 

Figure (04-08) the first discussion with a local solar energy supplier (Novatech s.r.l.) in Pontinia (the 

screenshot has been taken after the participants' permission). 

 

Figure (04-09) the first discussion with Simone Coco, the youth policy advisor in Pontinia Municipality. He 

played a notable role in facilitating the workshop, which is evident that engaging the “right” stakeholders is 

essential to ensure the success of any development (the screenshot was taken after the participant’s 

permission).   
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The advisor played a significant role in informing the municipality representatives, such as the Mayor, 

the commissioner for public works, and the required stakeholders (as resulted in Chapter Three). In high-level 

coordination in two days. This Sprint was implemented eight days after the first online meeting. The workshop 

entitled “Develop a transdisciplinary participatory framework to improve the energy efficiency of the built 

environment in the Lazio region, towards an Energy Community in Pontinia. Figure (04-10) shows the 

workshop poster.  

 

Figure (04-10) The workshop poster. 

The participants were the author (the product owner), the youth advisor (as a scrum master), the 

development team consisting of the Municipality of Pontinia (the Mayor, the deputy, the commissioner for 

public works, culture consultant, managing director for public education). Private sector (photovoltaic and 

renewable energy). Experts and the local community, namely, the Manger of the CIA  “Italian Farmers 

Confederation,” Latina section,  the representative of the Coldiretti “National Confederation of Direct 

Cultivators,” an architect, and a farmer. A translator in order to facilitate the discussion where needed2. Figure 

(04-11) shows the involved stakeholders.  

 
2 Although, the author implement the workshop in the Italian language , the translator was essential to enhance the 

communication language where required.  
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Figure (04-11) The engaged stakeholders in the workshop. 

 The workshop was implemented in 70 minutes (10 minutes of presentation and 60 minutes of 

discussion). The content of the presentation and approach in Pontinia was different from the Egyptian one. 

For many reasons, the first is the extensive attendance of municipal employees. Second, the technical 

intervention is focused on the energy communities because it is now a trend in Italy. The Lazio region pays 

considerable attention to energy communities, implemented in the first rural (touristic coastal) settlement in 

October 2021 in Ventotene (Regione Lazio, 2021). Finally, it was evident that Italy has preceded Egypt in 

renewable energy (Chapter One). Therefore, the Italian case study has promoted energy communities as a key 

concept. 

 Before the workshop, the author has discussed with the stakeholders in short discussions with 

small groups to “break the ice.” A participant stated that “it is appreciated to engage Sapienza university with us 

in a development proposal.” Figure (04-12) shows a small group discussion pre the workshop.  

 

Figure (04-12) A small group discussion with a local farmer and the CIA manager (taken by Simone Coco). 

The discussion was about the relationship between peasants' local economic activities and energy 

consumption.  
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 After the facilitator introduced the moderator and the participants, the moderator has started 

describing the aim. First, he explained the efforts of the Italian government in supporting energy efficiency 

and sustainability issues, particularly in rural contexts such as Pontinia. The National Plan for Recovery and 

Resilience reflected this, which is divided into sixteen Components, grouped into six Missions. Namely, the 

green revolution and ecological transition mission with its two components of Energy Efficiency and building 

redevelopment and sustainable energy transition and mobility (NRRP, 2021). In line with the European Green 

Deal, the Integrated National Plan for Energy and Climate 2030 (PNIEC), and the sustainable development 

goals.  

 Therefore, the aim of the participatory approach can accelerate this transition in light of the 

lack of studies investigating these aspects at the micro-scale in Pontinia, integrated with previously 

implemented studies (Chapter One).  

 In order to ensure the clearness of the key concept, the moderator has defined the energy 

communities. Furthermore, he asked some open-ended questions, such as how we can accelerate the transition 

to an energy community how to overcome the anticipated obstacles, technically, economically, or socially 

accepted? What is the first pilot project that can be implemented? Finally, he stated that there are no right or 

wrong answers, but different points of view and sometimes negative comments are the most helpful. Figure 

(04-13) illustrates parts of the discussion.   

 

Figure (04-13) At the beginning of the workshop (taken by Simone Coco). 

 After the presentation, the Mayor asked for clarification if it was for self-consumption or 

agricultural land. He emphasized the suitability of the buildings more than agricultural land, apart from the 

marginal areas (dead zones). The second expert discussed the Italian territory consisting of three typologies 

(plain, hill, mountains) areas and how the land in Pontinia is plain land “pianura” which is essential in 

achieving Italian food security. In other words, it is not accepted to cover this land with photovoltaics. He 

highlighted the potential of installing photovoltaics on the farm buildings, houses, sheds, and stalls. However, 



 

Page | 272  

Chapter Four: Assessing the Framework 

 Ahmed Abouaiana 

the technical obstacles of these structures in terms of the building envelope of the roof so-called “eternit” can 

prevent installing the photovoltaics on the farms. Figure (04-14) shows an example of these structures.  

  

 

Figure (04-14) An example of the “eternit” roof in some structures in the industrial area in Pontinia. (taken by 

the Author). It is worth mentioning that the majority of the participants stated that “eternity” characterized 

the majority of the buildings (more than 90%) within the macro context of Pontinia. While the conclusion of 

the on-site investigation of the micro-context (limited to the inhabited center, 1 km2  area) found another 

result, most buildings are constructed from conventional materials (reinforced concrete skeleton and brick). 

 The third expert appreciated the role of energy efficiency improvements in climate change, he 

stated he encouraged the idea he had in his farm and house for the self-consumption, but he stated the system's 

limitation that  “It barely covers my needs. I wouldn’t be able to sell my neighbors.” Also, he required clear guidelines 

by the government about the technicalities and the financial feasibility. He referred to doing “a revolution” to 

decrease and support these kinds of projects. The renewable energy expert has agreed on this point.  

 The fourth principle showed that energy communities and the discussed topic in the workshop 

should be invested to revitalize the local economy. However, considering that the most significant obstacles 

are the clear feasibility studies and the return on the investment. The policies that support the end-user has 

been discussed. In this part, the participants have forwarded the speech to the local supplier, who explained 

some numbers, which may indicate the essential role of the private sector in facilitating the process.     

 Female representation added another social perspective: the investment in renewable energy 

or retrofitting, representing an obstacle in terms of the family’s financial priorities. The high prices of energy 

technologies are a significant obstacle compared to the current monthly salaries, which means that the 

situation of the existing dwellings is much better. The architect has emphasized that the project is promising. 

However, there are two difficulties: preparing a clear project statement and filling the gaps in the building's 

regulations.  
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 One of the questions raised by the contributors was, who would lead the project? Overall, by 

the end of the discussion, the participants provided positive feedback about the workshop, in parallel with 

the uncertain issues related to the technical and economic feasibility. As a participant stated, “when I have 

invited, I did not expect the topic will discuss these points, it is interesting, but only the high initial cost is the barrier.”   

4.2.4 Discussion of Results – Pontinia  

The workshop has been provided, including 12 participants, one half from the Municipality of Pontinia and 

the other from experts, locals, and agriculture associations. 

 In general, the participatory approach was accepted by all participants, represented in the 

“rapid” acceptance to attend, host, and facilitate the event by the Municipality. The perception and the 

feedback of the participatory approach were positive and encouraging from all the stakeholders. The potential 

of developing Pontinia and implementing the second energy community in Lazio (after Ventotene) motivated 

the attendees. Despite some critical standpoints that covered vast domains: technically, economically, socially, 

and legalizations. 

 It was evident that the aim was to this there is a need to refine the goal by studying how to 

support the transition towards energy communities. Because the “energy community” definition drives the 

discussion in different directions (buildings, farm buildings, and open areas).  

 From a technical perspective, in line with the energy community concept, self-consumption is 

appropriate to the farms' structures, considering the readiness of the building in terms of their construction. 

The participants (from an agriculture perspective) have had photovoltaics on their farms (those are own or 

working for). Then, the self-consumption or collective self-consumption is the most encouraging solution 

integrated into buildings (residential – non-residential), considering that only one participant has installed 

photovoltaic cells on his house.  

   The economic aspect is the most critical obstacle in terms of the high initial cost and the 

unknown return of investment, or simply they have different priorities (socio-economic aspect). However, the 

support for individuals to finance the self-consumption of photovoltaic cells may reflect the uncertainty about 

benefiting from the energy efficiency, or it may reflect the lack of information.  The aspect is linked somehow 

with the regulations, which should be considered to clarify: what is the juxtapositioning of retrofitting 

practices and energy communities in the Italian policies (for all stakeholders), how can the local community 

benefit from the economic incentives. The author intended to deepen the investigation of these points in 

further studies. 

 4.3 Refine the Framework  

4.3.1 Sprint One: Lasaifar Albalad  

Based on the outcomes of the initial Sprint, the framework has been adjusted at many levels, namely, the 

financial aspects, finding a pilot case study and a local representative, time frame, risks, and clear scope. The 

author has developed two scenarios in line with (Chapter Two) and the workshop outcomes.  

Firstly, retrofit existing buildings using nature-based insulation materials, Figure (04-07). It has been 

evaluated in a previous study implemented by the author  (Abouaiana & Mendonça, 2022). The local supplier 

accepted the offer to improve the material in situ using the agricultural waste and to train the locals (to boost 
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the local economy). The recommended building was the NGO itself (the classroom where the workshop was 

conducted). This option has been excluded due to the high associated risk (the material is not approved yet). 

Second, to promote solar energy for the self-consumption purpose (the initial step of the energy 

community). Which was accepted as one of the optimum approved user stories (Sprint Zero) in terms of micro-

scale, solar availability, technicalities know-how, and short implementation period, considering resolving the 

associated uncertainties, which can be grouped as the following:  

• The specific intervention (input 1): the vision statement, self-consumption buildings (zero energy 

building) serving the local community; 

• Target case (input 2): the proposed building should be one of the public buildings, the health unit 

(which has been excluded), or one of the social buildings, the NGO private building. The aim is to 

implement the first (rapid) pilot study in the settlement (including the satellite villages); 

• Socio-culture barrier (input 3): convincing the client to accept the intervention (although their 

enthusiasm, it took two days to accept); 

• Economic barrier (input 4): the author convinced a communities development company, “Edara” 

(EDARA, 2021) (a representative was involved in the focus group), to support a pilot project as a 

societal role, in line with its internal policy, in addition to the predicted good reputation; 

• Setting the project and communication plan (input 5): the team consists of the PO, Al-Bakyat Al-

Salehat NGO (the client), SM, the author (coordinator), and DT, Edara Company for the solar energy 

domain (financial and technical support). 

Then, sprint one was planned. It takes two weeks of planning the project, starting with the one-to-one 

meetings (online and by telephone) between the stakeholders, namely, the product owner (the client): 

Albakyat Alsalehat NGO, Mrs. Dalia Hamouda, the scrum master (the technical coordinator) (the author), and 

the development team (Edara company, Eng. Ahmed Khamis).  

The meeting discussed the client requirements, which had two concerns: to what extent the supposed 

system is safe for the building structure and the possibility of removing and reinstalling the cells in case of 

any future extension. Noteworthy, the on-site survey was implemented on the workshop day (collecting the 

electricity bills). So the client received the answer, and the second requirement was considered. 

After that, the team (the coordinator and technical Edara’s team) implemented technical meetings 

(two daily scrums) within a week in order to discuss possible solutions (self-consumption, on-grid, or off-

grid). After each meeting immediately, the coordinator has contacted the client online to show the results (in 

a simple way). No feedback was received, only clarifications. 

The technical tasks have been divided between the coordinator (spatial and architectural analysis) and 

Edara’s technical team (solar energy technicalities). After two days, a daily scrum was implemented (by 

phone) between the coordinator and technical team leader. Immediately, a call with the client took place to 

receive the feedback. Noteworthy that the scrum has not implemented the process totally (the team should be 

dedicated 100% to the task). Otherwise, a continuous follow-up by phone took place.  

The technical and financial file was received on 23 January 2022. The offer was immediately discussed 

with the client and approved within two days. Then, Sprint two was started to install the photovoltaic. It is 

planned to implement in ten days (due to the capability of the donor), considering that they are usually 

working in Cairo, and they have their working methodology (not scrum). The aim was to implement a pilot 

project in the village relying on renewable energy and avoiding retrofitting the buildings. The summary of 

this Sprint was:  

• Tasks: receiving the feedback from the client, preparing  detailed technical analysis, and approving 

the financial support, in line with the vision statement and the included user stories in the product 

backlog (resulting from Sprint Zero); 
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• Sprint time: two weeks 

• Increment: providing the technical offer, including possible scenarios (Annex 04-01), approving the 

funding; preparing the user stories for the upcoming Sprint; 

• Refining the scope: selecting the proper technical solution after discussion.  

4.3.2 Sprint Two: Lasiafar Albalad 

Sprint two took six days to prepare for the implementation phase. In this step, the tasks are divided into the 

team, the architectural analysis, and communication (the author), solar panels technicalities by the 

development team (Edara’s technical team). The approved funding was 48000 EGP (2693 EUR) to install the 

solar plant.   

4.3.2.1 Real Case Study: Target Building 

The target building is located in Lasaifar Albalad, between coordinates 31°10'55.9"N 30°43'06.1"E. It is a typical 

residential building with a different function: "Albakyat Alsalihat”  non-governmental organization, it consists 

of one floor. Figure (04-15) shows the ultimate and intimate contexts of the target building. 

 

 

Figure (04-15) The ultimate and intimate contexts of the target building (taken by the author). 

 Building’s area is 150 m2. The building provides many social services, such as a nursery (serving 

around 75 kids between 3-5 years) and orphan care. The ground floor consists of one main hall, five 



 

Page | 276  

Chapter Four: Assessing the Framework 

 Ahmed Abouaiana 

classrooms, two toilets, a lobby including a kitchenette, an external store, and a stair led to the roof. All 

equipment has been calculated, with the electricity bills. This steep implementation in collaboration with 

(Edara’s team) Figure (04-16) shows a typical classroom. Figure (04-17) shows an electricity bill.  

 

Figure (04-16) A typical classroom (taken by the author). 

 

Figure (04-17) Typical monthly electricity bill of the target building. (taken by the client and edited by the 

author). 1) Client data. 2) consumption details (kWh). 3) code for online payment. 4)bill details 5) total 

amount in EGP. The average monthly consumption was 100 kWh, the annual is 1200 kWh approximately. 

Thus, the square meter consumes 8 kWh annually, which supports one of the thesis’s findings: the square 

meter of the social activities buildings in Lasiafar Albalad consumes 6 kWh/annually (Chapter One, Figure 

01-83). 

 In the second step, the electrical appliances were collected, building operation and occupant energy 

consumption behavior were discussed with the client. The maximum operation hours are between 7:00 am 

and 7:00 pm. The night load is for the fridge only. Table (04-04) summarizes the electrical loads.  

Table (04-04) The daily electrical load loads of the target building. 

S.n Type Quantity  Watt Operation hours Watt/day 

01 Bulbs 7 9 4 252 

02 Fans 7 70 4 1960 

03 Television 5 45 3 675 

04 Water pump 1 375 1 375 

05 Water Kettel 1 1200 1 1200 

06 Fridge 1 85 24 2040 

Total (watt/day) 6502 

 

From the table, loads capacity at the same time (instantaneous total) is 2438 watts/day. Equation 1 shows the 

inverter capacity. 
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The inverter3 capacity = the instantaneous total x 1.2 (equation 1) 

 So the inverter equals 2925 watts/day (3 kW) approximately. The peak charge plant was designed as 

per location peak sun hours 5 hours/daily to charge the batteries and feed the mentioned load for 24 hours, as 

per the operation schedule. Sprint two activities can be grouped as follows: 

• Tasks: implementing the first self-consumption building, using an off-grid solar plant (3 kW), in line 

with the vision statement and the included user stories in the product backlog (resulting from Sprint 

One); 

• Sprint time: six days; 

• Increment: first self-consumption building from 100% renewable energy; 

4.3.2.2 Implementation and Associated Risks  

Once the data was collected, the implementation day was determined as 29 January 2022. Although the date 

was determined after checking the weather forecast to find a sunny day (this time of year is rainy), an 

unestimated risk has emerged that the local internal road network (narrow two-way) suffers from heavy mud 

between districts and rural settlements, Figure (04-18), limiting the car speeds, as a sequence the car of 

equipment arrived three hours later, near to the sunset time. Therefore the installation was implemented at 

night. Figure (04-19) shows the implementation process.  

 

Figure (04-18) Some internal roads post rainy days (taken by the author).  

 

 
3 The solar inverter is an electrical converter. Photovoltaic panels varying direct current (DC) output into a utility 

frequency alternating current (AC). 
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Figure (04-19) The technical team during implementation of the solar plant (taken by Eng. Ahmed Refaat).  

 It was observed that the unoccupied roof was neglected by the client, as seen in Figure (04-15). Another 

thing is the green molds on the brick parapet of the roof, Figure (04-20). 

 

Figure (04-20) Green molds fungus indicates that the client ignores the roof, reflecting the maintenance 

behavior towards the solar plant. (taken by the author). 

 The expected risk was the lack of maintenance by the client post installing the plant. So, the team has 

emphasized weekly maintenance and operation instruction. The third risk emerged when the client expressed 

concern about ”what if the system dropped, how can we retrieve the conventional electricity source” for this reason, 

although the technical guarantee of this off-grid system, the plan was modified immediately (agile way), and 

a switch has been added (two days later), instead of the direct connection from the solar plant to the internal 

electrical distribution panel, to enable switching. Figure (04-21) shows the working progress during the night. 

Figure (04-22) shows the solar plant after completion.  

 

Figure (04-21) The working progress during the night (from left to right) (taken by the author).  



 

Page | 279  

Chapter Four: Assessing the Framework 

 Ahmed Abouaiana 

 

Figure (04-22) The solar plant after installation resulted from implementing the Scrum framework.  

 

4.3.2.3 A Nascent Experience and Promising Initial Results 

The experiment is completed, and now the first self-consumption building in the village consumes the total 

produced energy. The experiment is still in a too-early stage, but encouraging preliminary results have been 

emerged in the first four days (between 30 January 2022 and 02 February 2022).  

 First, socially, a broad segment of the inhabitants expressed their interest (on the Facebook platform, 

by phone, and through direct contact with the client) to know more details, asking for visits to see this “new” 

system, and asked for its economics. A local said, “really can I avoid paying 250 EGP of the monthly electricity 

bills?”. Some kids asked to see the experiment. Another expressed happiness about the uniform (they took 

many photos wearing the safety helmets). The client herself expressed her gratitude for the “new” experiment.    

 Secondly, to raise awareness, two additional findings were provided in a discussion between the lead 

researcher and the client. First, to include simple environmental aspects (i.e., this experiment) in the teaching 

activities in the nursery (teaching now is limited to religious subjects and readings skills). Second, a public 

playground (for the village’s kids) was suggested in front of the nursery Figure (04-18). The project is now 

under study.  

 Thirdly from the media side, after two days, the author was invited to an interview in the official 

national program “Good Morning Egypt” to discuss the project results, Figure (04-23) once he published the 

experiment on social media platforms. This interest reflects two aspects: the importance of bottom-up practices 

and the role of the researchers and architects in developing the built environment, and the government's 

support for these kinds of interventions in line with (Goal 4, supporting innovation and scientific research) 

Egypt Vision 2030 to achieve sustainable development goals. Thanks to the agile mindset, which allows the 

ability to adjust the plan whenever.  
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Figure (04-23) The author was interviewed on the official national TV program ( 2022, المصرية الأولى القناة ). This 

may reflect the social impact of the experiment. 

 

4.4 Conclusion  

The study has developed an original participatory framework that integrates energy retrofitting with 

project management and software development, contemporaneously a transdisciplinary that involves the 

academic, locals, local associations, decision-makers, private sector, and external experts. The problem was 

how to achieve the ambitious goal to retrofit “our Mediterranean” built environment in the traditional 

settlement, in “too” early stages,  motivated by bottom-up-enthusiasm, which is too important, as the author 

argues but not enough. Through all study stages, with the fonded results and the expected risks.  

 The framework was initiated from a bottom-up perspective, and it proved the success in integrating 

a top-down by including high-level decision-makers (the Municipality of Pontinia). The words are still stuck 

in the author's mind “thank you for your effort in developing our village.” On the other side, the framework led to 

the implementation of an actual case study (the first in the village and the neighbor ones) that was not planned 

in the preliminary stages of this research. 

From a local cultural perspective, the author believes it will be a tendency among the other inhabitants.  

The originality is a Scrum framework and all the connected procedures and stages that can be obtained to 

deduce the sufficient level of feedback and preferences, actually to mental preparation them for the required 

intervention, and allocating the stakeholders “on the same page” using a restricted and methodological 

procedure that led to this step.       

Social and cultural skills and life experience go hand in hand with technical skills. The author believes 

and advocates that studying the historical background of the place, music, architecture, and local language 

facilitated any intervention, to be precise, as a foreign researcher working in the Italian context and observed 

positive reaction from the Italians towards this,  regardless of the techno-socio-economic obstacles.   

Scrum proved a successful tool to implement the project, represented the rapid communications 

among the stakeholders, dedication 100%, adjustment work plan due to different inputs, it enhances the 

collaboration among the stakeholders, and finally, no conflict has been detected. ICT (mainly social media 

platforms) played a significant role in communications in the exploratory phase. Many surveys and two 

qualitative focus group workshops took place (applying the scrum method to validate the framework). The 

conversations with stakeholders and citizens are vital for creating work groundwork. It is inevitable to 

implement a field study after the theoretical preparation. It affected the process positively.  
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 To conclude, the chapter has proposed a new direction of the investigation, which moves from a 

conceptual framework towards an agile practice to provide a new participatory approach that empowers 

knowledge exchanging and developing a cognitive model that can simplify transdisciplinarity interactions, 

involving all relevant stakeholders, enhancing the communications that enable possible retrofitting solutions 

of the Mediterranean built environment, on the one hand, and on the other, showing how could it improve 

the capacity of researchers and practitioners, who promote bottom-up rural development interventions.   

Finally, although the promising future of the intervention, there is an essential need to evaluate the 

whole experience by validating the intervention on the ground, implementing the intervention, and finally 

monitoring it. Each part has its challenges, obstacles, known and uncertain risks. Likewise, the scrum filled a 

gap in the early stage it might succeed in the further steps. 
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V. Recommendation and Conclusion  

5.0 Summary 

This thesis is divided into six chapters. The Introductory Chapter has provided an overview of the research: 

the research background, the definition of the primary keywords, limitations, general aim, and objectives, 

besides defining the method and tools used to answer the research questions. Then, the research structure 

showed how Chapters (1, 2,3, and 4 ) outcomes were integrated to achieve the main aim. Finally, Chapter Five 

provides an overview of the research findings.  

5.1 Contribution to Knowledge 

5.1.0 Introductory Chapter  

This chapter has introduced the research background and motivations to tackle the environmental challenges 

that obviously threaten our Mediterranean-built environment. The research problems can be concluded as 

follows: 

• The climate change threats of the current built environment patterns in rural commons in the 

Mediterranean (one of the most sensitive regions) and the insufficient energy performance. Besides 

the decaying of the architectural identity; 

• The complex nature of energy retrofitting practices in rural societies (that have particular cultural 

values in the entire landscape scene); 

• Manging the interlocking relation between the different stakeholders and actors and the inevitable 

team conflict to support retrofitting decision-making and implementation. 

 By investigating rural villages in the Mediterranean region based on the literature, “traditions” notion 

and by analyzing the cases of Egypt and Italy, the study developed the concept of “traditional settlements,” 

which are rural villages that combined the traditional landscape with the modern building typologies of the 

1900s, and blended the small-dimension and primitive activities (agricultural, fisheries, and forests), with the 

modernized ones (excluding the tourism activities). They have distinct cultural values and social identities 

than those in historical settlements (culture heritage) and touristic destinations, supporting Abouaiana & 

Mendonça’s findings (Abouaiana & Mendonça, 2022) who have emphasized a strong visual impact between 

these economical activities and the public spaces. 

 In parallel, in order to clarify the research context, this chapter has focused on Egypt and Italy as 

representatives of the Mediterranean region. It highlighted the main characteristics of these contexts, showing 

the different settlements patterns locally and the European contexts. In order to enable the comparison and 

replicable the finding, the analysis led to identifying two similar regions, the Delta region in Egypt and the 

Lazio region in Italy.  

 The study addressed transdisciplinarity as an approach to knowledge generation to tackle the 

complex retrofitting practices of the Mediterranean traditional built environments. Meanwhile, relying on a 

developed resilient and agile way to organize this collaboration. By applying and assessing the approach in 

two case studies. Finally, the thesis’s scientific relevance, topicality, and findings have been highlighted. 
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5.1.1 Chapter One 

Chapter One has achieved the first objective, “to diagnose the built environment operation energy consumption to 

apprehend energy efficiency requirements in the Mediterranean region,” using different methods.  

 First, the analytical method of the literature reviews integrated with the statistical data in the national 

censuses, Central Agency for Public Mobilization and Statistics (CAPMAS) in Egypt, and the Italian National 

Institute of Statistics (ISTAT) in Italy, supported by versatile official reports. The main finding was a better 

understanding of the built environment in the Delta and Lazio regions at a regional level: the physical aspects 

(buildings typologies and urban configurations) and the intangible aspects (demographic, socio-economic, 

infrastructure, and energy profile). 

 Second, this analysis identified two similar rural patterns (compared to each other and their regions), 

the Lasaifar Albalad settlement representing 339 main villages in the Delta region and Pontinia representing 

a typical pattern of the 1930s villages of the fascist rule. The main findings provided the first spatial analysis 

of these contexts. Moreover, two land uses maps (in AutoCad format) have been provided in an online 

repository. 

 Thirdly, a pilot experiment in the Egyptian case study has been implemented. The significant findings 

were: providing the annual electricity consumption average of different buildings per square meter, 

quantifying the correlation between the built environment (building and socio-economic factors) using 

statistical analysis, daily life has an observed correlation with electricity consumption.   

 Finally, the comparative analytical method between the two contexts found numerous points of 

contact and difference, particularly from a socio-cultural perspective, which is essential to be associated with 

any development proposal requiring field study. The utilized methodology in conducting the spatial analysis 

has succeeded in achieving the goal. 

 The methodology and data collection method utilized to quantify the correlation between socio-

economic-cultural factors and electricity consumption was only successful in Egypt. Vice versa, in Pontinia, 

the respondents' sample was not significant. This study argues this might have occurred because of the 

following, but not limited to:  

• Technical defects in the questionnaire design or difficulties in the technical terms; 

• The differences between domestic electricity consumption in Egypt and Italy, as discussed in (Chapter 

Three, Section 3.5) may require different data collection approaches; 

• The enclosed nature of the local societies, particularly with foreign researchers. 

 Therefore, the procedure of this part in Pontinia should be adjusted, altered, or avoided from 

subsequent studies, considering the proposed aspects and revising the questionnaire design.  

5.1.2 Chapter Two 

Chapter Two has achieved the second objective, “to diagnose the retrofitting practices in traditional settlements in 

Mediterranean countries in a decade, considering the technicalities and beyond-technical aspects, to find the gaps and 

recent trends." By implementing three steps.  
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 First, the theoretical approach discussed the top-down practices in Egypt and Italy at the national 

levels. The main finding was a better understanding of the existing energy efficiency situation, legalizations, 

directives, and initiatives. Which helped link the bottom-up interventions in line with them.  

 Second, a systematic literature review (SLR) of the SLR was implemented “to investigate whether the 

same topic has been reviewed previously.” The finding emphasized the originality of the third step: "no SLR 

study investigated retrofitting the built environment in traditional settlements in the Mediterranean Region.” 

 Third, for this reason, an SLR study was implemented using a restricted protocol to “identify the trend 

and fill the gap in retrofitting the built environment in the traditional rural settlements.” The main findings 

identified the gaps and barriers that can affect the implementation of on-ground practices, in addition to 

highlighting the energy communities concept. It showed the potential of implementing the energy 

community, particularly with the low electricity consumption in the traditional settlements compared to the 

urban context of the pilot experiment concluded from (Chapter One), which was the second foundation pillar 

of the thesis. 

 Italy and Egypt are pivotal countries in their surrounded contexts in energy efficiency practices. Both 

are qualified to act as energy hup to the region. The national action plans offered numerous measures to 

enhance energy efficiency in the buildings (the central part of the built environment). The most different point 

between them is Italy is ahead of Egypt by almost a decade. At the same time, the electricity sector has been 

improved dramatically in Egypt since 2014. 

5.1.3 Chapter Three 

Chapter Three had the objective “to provide a transdisciplinary framework to organize the collaboration work among 

stakeholders, which led to implementing efficient strategies to retrofit the built environment.” It has been achieved by 

developing a conceptual framework consisting of energy efficiency, project management, and software 

development domains. Each one has been analyzed concerning collaborative and participatory approaches, 

particularly regarding energy efficiency practices.  

5.1.3.1 Chapter Three: Domain One 

The sub-objective was to identify the domain characteristics, focusing on the management perspective. 

Therefore, a set of findings has been concluded. The complex nature of energy retrofitting practices, 

particularly in the traditional contexts that face many barriers that affect the process and increase uncertainty, 

requires ambitious transdisciplinary approaches that demand continual collaboration among the stakeholders 

all over the professional practice stages associated with the field’s theories.  

 The chapter provided an intensive literature review, resulting in the obstacles into two mainstreams, 

the techno-socio-economic factors and process management, such as the stakeholders' selection and managing 

the interlocking relationship between them, which are considered the most critical uncertainties. Thus the 

study proposed in-depth analysis and systematic procedures to rationalize this ambition by integrating the 

second domain focused on these aspects, namely, project management. 

 There was an inverse relationship between settlements scale and locals' resistance to the on-site visits. 

The smaller the settlement size, the higher locals’ resistance, supporting Pitt & Bassett’s findings (Pitt & 

Bassett, 2013). Likewise, and vice versa, a positive correlation between the settlement size and the 

governmental support, by analogy with the case of the Pontinia case study.  

 5.1.3.2 Chapter Three: Domain Two 

 In the project management vein, intensive literature review contributed to determining and analyzing the 

leading keys to the success of any project and support the transdisciplinarity. Namely, stakeholder 
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management, project management trends, collaborative work, and team conflict management,  based on four 

key sources, Project Management Institute (PMI), The International Organization for Standardization ISO 

(ISO:21500), the literature review, eventually, the direct talks and interviews on-site with the locals.  

 First, the analysis helped engage the “right” stakeholders. Besides the well-known factors, this chapter 

provided that the enthusiast stakeholder, who has two observable personality traits, namely an 

entrepreneurial spirit (represented in his social and practical activities) and enthusiasm, which is easy to 

measure in the case of acceptance the invitation to talk or meeting an following up.  

 This result was confirmed by several personalities in the experimental studies in two countries, 

particularly in Italy:  Simone Coco (followed up on the experiment, advocated and organized the workshop 

at a municipal level, and published its outcomes). In Egypt: Ahmed Khamis (CEO of Edara company, Cairo) 

decided to provide a fund (about 2800 EUR) to implement the solar plant. The study interviewed some 

stakeholders, and they did not show these traits, which support this finding. 

 Thanks to Information and Communication Technology (ICT), social media platforms played a 

significant role in contacting stakeholders, facilitating communications, and providing an overview of cultural 

preferences. Noteworthy mentioning is that the field trips are inescapable, even if the study is limited to 

theoretical aspects or it is investigating different cultures and countries. 

 Second, the chapter provided a collaborative problem-solving approach to mitigate the team's 

inevitable conflict and organize the relations. In parallel, the agile mindset was highlighted as a potential to 

facilitate these interventions. It was originated in the software development realm in 2001. It proved an 

efficient mindset to manage another process. So,  from this point, it represented the third pillar of the 

conceptual framework. 

  Finally, post-graduate studies can provide successful real case scenarios. This supported the 

argument of reference (European University Association, 2017), and as discussed in (Chapter Three, Section 

3.2.1). The self-consumption building in Lasaifar Albalad can be taken as an example (Chapter Four). 

5.1.3.3 Chapter Three: Domain Three 

In software development, many agile techniques and tools have been studied from a theoretical scene, 

resulting in the scrum framework being one of the most obtained frameworks in the practical scene. Scrum is 

too suitable for bottom-up practices. One of its benefits is rapid acclimatization. Each Sprint is a separate 

project to achieve a specific goal (final product) aligned with the project vision. It is characterized by the 

possibility of stopping at a certain point and building on it to complete the plan without going back again, 

where continuity (after delivering the sprint goal) is not essential as a process. The short period provides the 

ability to predict by checking and adjusting the work and limiting the cost of risk. 

 Localizing the Scrum techniques on the study purpose contributed to resolving the expected conflict 

between team members. It organized the responsibilities of the stakeholders, which could improve the 

collaboration between them. The short repeated iteration of the scrum helped develop the outcomes of the 

early stage of this research, which added other dimensions to the participatory approaches besides the 

technicalities, which have not been investigated before in retrofitting traditional built environments in the 

Mediterranean region.  

  5.1.4 Chapter Four 

Chapter Four has achieved the objective “to validate the provided conceptual framework of two traditional 

settlements in the Mediterranean region.” By discussing the developed conceptual framework's frontiers and 

validate it within two focus groups in two contexts to ensure ic can fulfill requirements within retrofitting 
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practices in the rural built environment. In conclusion, it is disclosed that the developed framework has 

provided a bright vision of the nature of collaboration and communication from the early stages of any project 

in the rural commons. 

Sprint Zero, in both two case studies, has determined the roles and responsibilities of the stakeholders, 

prepared the goals within the general vision. The estimated time for the sprints was achieved within almost 

one week. The author (scrum master) has estimated the initial sprints frontiers, vision statement, sprint 

planning, sprint goal, and time frame. The outcomes proved a sufficient agreement level among the 

stakeholders about the framework. Meanwhile, the workshops discussed the same themes (technical, social, 

cultural, economic) and offered their own user stories (requirements) with respect to the surrounded context 

(i.e., energy communities in Pontinia and nature-based materials in Lasafar Albalad).  

The product backlog has been re-arranged, and a further sprint has been planned in Lasaifar Albalad 

only to upgrade the conceptual framework. In Sprint One, the stakeholders, roles, and responsibilities were 

determined as a result of the initial sprint increment. The team has an estimated time frame, sprint goal, and 

planning.   The increment led to social acceptance by the client of the intervention, approving financial, and 

providing possible technical solutions to a specific case study. 

 In Sprint Two, the intervention was achieved in a shorter time compared to the other sprints, 

considering that the development team (the donor) was not entirely dedicated to this project due to their own 

responsibilities. Otherwise, this may support that the more sprints, the less time to implementation.  

 The framework empowers information exchange, which in this study refers to a new way of 

interacting cooperative working, including simplifying the transdisciplinarity, involving all relevant 

stakeholders in the project development process, resulting in better collaboration and communication, and 

decision-making.  

5.2 Research Aim, Objectives, and Questions 

5.2.1 Achieved Research Aim 

The research aimed to “provide a framework to organize the relation between collaborators, increase their effectiveness 

as teamwork, avoid the expected conflicts, and retrofit the built environment in traditional settlements in the 

Mediterranean region.” The research succeeded in providing an agile scrum framework that combined energy 

retrofitting practices with project management and software development domains.   

 The study has developed an original participatory framework that integrates energy retrofitting with 

project management and software development, contemporaneously a transdisciplinary that involves the 

academic, locals, local associations, decision-makers, private sector, and external experts. The framework was 

initiated from a bottom-up perspective, and it proved the success in integrating a top-down by including high-

level decision-makers (the Municipality of Pontinia). The words are still stuck in the author's mind “thank you 

for your effort in developing our village.” On the other side, the framework led to implementing an actual case 

study (the first in the settlement and the neighbor ones) which was not guaranteed in the preliminary stages. 

 Therefore, the research answered the main research question: “What is the possibility of using agile 

methodology as a transdisciplinary retrofitting approach for the built environment of traditional settlements in the 

Mediterranean Region?” Yes, it was possible.  

 



 

Page | 290  

Chapter Five: Conclusion and Recommendations 

Ahmed Abouaiana 

 

 

5.2.1.1 Objective One 

•   Reduce energy consumption and Mitigate CO2.  

The study contributed to decreasing the energy consumption in the Egyptian case study, and it paved the way 

for further practices in the Delta and Lazio regions. In line with the national and European strategies of energy 

efficiency, carbon neutrality, and climate mitigation. 

5.2.1.2 Objective Two 

•   Investigate the existing energy retrofitting practices in the past decade.  

The study investigated the previous retrofitting practices between 2011 and 2021 in similar traditional 

settlements contexts, which has been led to identifying the gaps, and possible solutions, acting like inputs to 

the framework, with a view to retrofitting the built environment in Lasaifar Albalad and Pontinia. 

5.2.1.3 Objective Three 

•   Provide criteria to select and form team works for each project. 

The study provided a methodology to select and identify the stakeholders in the different stages of the 

interventions (early-design setting, brainstorming, planning, and implementation), considering the theoretical 

background, relevant practices, and socio-cultural aspects (for all team members) provided within this thesis. 

5.2.1.4 Objective Four 

•   Enhance harvesting renewable energy using emerging technologies. 

The study contributed to the practices by implementing the first zero energy building in Lasaifar Albalad. 

Renewable energy technologies have been employed. Moreover, the experiment raised the locals’ awareness 

of renewable energy. Simultaneously, the study contributed to the theory by promoting the energy 

communities in the Lazio region, including the renewable energy communities. It paved the way to transfer 

the planning stage (technical intervention and stakeholder readiness) to the first real-case scenario in Pontinia.  

5.2.1.5 Objective Five 

• Preserve and enhance traditional settlements' identity and values. 

The study contributed to valorizing the “cultural” identity, enhancing the societal values and belonging to the 

place. Once the framework increased their expectations and put them on the same page with the decision-

maker. Their interaction in the retrofitting process increased, and their willingness to do “something” to their 

built environment emerged. Physically, harvesting solar energy (the photovoltaic panel) may add another 

dimension to the place’s value. Finally, integrating local natural materials as retrofitting solutions is a future 

potential to enhance the traditional visual identity because this user story is included in the product backlog 

for further sprints.  

 Finally, the study answered the latest research sub-question, “What are the differences between each 

context outcome?” Although Lasaifar Albalad and Pontnina have the same general characteristics, compared 

to their regions, the outcomes varied notably. So this study fostered a novel approach between Egyptian and 

Italian rural built environments to compare both contexts at many levels, such as the settlements' origin and 
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growth, urban fabric, architectural style, cultural perception to the interventions for both locals and decision-

makers. The study provided social and cultural aspects that affected the participatory approach.  

 

5.3 Conclusion     

The research focuses on a field rarely discussed in the literature: the possibility of quantifying the correlation 

between socio-economic aspects and electricity consumption in a typical rural settlement representing 

influence and the energy, and diagnosing the current buildings typologies in two traditional settlements.  

  The energy retrofitting strategies include developing an agile participatory approach in the early 

stage, including planning, decision-making, and preparing a participatory framework. This study provided a 

significant contribution to knowledge in the agile transdisciplinary retrofitting approach, based on the 

contribution of three domains. Each has been analyzed in detail. 

 The scrum framework promoted a better understanding of how to implement efficient retrofitting 

strategies that provided a rapid adjustment of the work plan and rapid feedback from the engaged 

stakeholders equally. That proved a success in mitigating the uncertainty in energy retrofitting practices. In 

addition, the short iterations helped adjust the project path at any time, only under a mainstream aim and 

precise inputs. It also helped in engaging the stakeholders and increasing their expectations. In addition, it 

upgraded the bottom-up way to a mixed one (with the top-down one). As proved in Lasaifar Albalad and 

Pontinia. Figure (05-01) shows the hierarchy of implementing this research. 

 

 

 

 
Figure (05-01) The hierarchy of developing this research. How the idea emerged and developed along 

the Ph.D. cycle timeline. The aim is to highlight the importance of this exploratory focus group as the 

first on-ground intervention, in line with the study aims. 

5.4 Research Limitation 

Although the study focused on Egypt and Italy as representatives of the entire region, investigating different 

Mediterranean countries may lead to different results. The study was limited to the traditional farming-based 
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settlements and the plain areas (morphologically). The research implementations did not apply to the 

historical and cultural heritage settlements. 

 The end-use electricity consumption of different building types has been collected only in the 

Egyptian case study. As a sequence, the correlation between socioeconomic factors and end-use electricity 

has been done in Lasaifar Albalad. 

 The validated scrum framework and its capability to mitigate energy retrofitting practices’ 

uncertainties and team conflict and enhance communication have only been implemented in a real base case 

in the Egyptian case study. In Pontinia, it was limited to the planning phase. Figure (05-02) shows this 

limitation.  

 

Figure (05-02) shows the progress of validating the framework 

  

5.5 Recommendation and Further Work 

 Architects and researchers play a notable role in leading energy efficiency practices. The author argues 

that architects are responsible for integrating sustainable practices in their designs by convincing the clients 

and having sufficient knowledge, either by him/herself or from external experts. The author was told by some 

architects(experienced and fresh graduates) in a previous study (Abouaiana & Mohamadin, 2018):  it is a 

matter of legislation and clients' preferences. Therefore, the author believes it is a myth, in one case only: Has 

the architect considered energy efficiency practices? Has he evaluated the feasibility of any practice, i.e., how 

much insulating the envelope costs? This is inevitable: the architect nowadays is a “maestro.” 
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 In Lasiafar Albalad, monitoring the case study will be implemented at many levels to evaluate the 

experiment. It can be grouped into the following points. First, the energy consumption will be evaluated to 

investigate to what extent the intervention achieved the electricity’s self-sufficiency. Second is the economic 

evaluation, such as the maintenance fees and investment return. Third, the social impact on the client, and 

residents, to investigate to what extent the experiment was replicated. Fourth is the post-occupancy behavior, 

namely maintenance. 

 From the fact of the proven low energy consumption of the residential buildings, compared to high 

ones or the urban context. Harvesting renewable energy can also achieve zero-energy buildings and energy 

communities, particularly in Lasaifar Albalad, supporting Abouaiana’s findings (Abouaiana, 2021), 

“harvesting renewable energy that would drastically reduce energy consumption and CO2 emission.”  

 Eventually, this study can provide guidelines to support the decision-making in the recent initiative 

Decent Life. As well as, the author intends to contact the initiative’s representatives in the Delta region to 

discuss these findings besides the concluded findings in the previous studies (Abouaiana, 2016; Abouaiana, 

2021; Abouaiana & Mendonça, 2022).  

 In Pontinia, there is an essential need to implement a real-case scenario by retrofitting existing 

buildings employing the energy communities principles. In line with the notable efforts of the Lazio region 

towards the transition to energy communities. The involved stakeholders are willing to “do something to 

develop the village," a strong foundation point.  Therefore, the lead researcher intends to accelerate the 

implementation of an energy community project in the region, like implemented in the Ventotene settlement.  

 The current end-use energy consumption will be collected using a different method (than the one used 

in this research), which is critical to providing efficient retrofitting strategies. In the same vein, the RECON 

tool, based on “Art. 42 bis of Legislative Decree no. 162/2019 converted into Law nr. 8/2020” (RECON, 2021), will 

facilitate the transition towards energy communities in Pontinia.  

 The author intends to implement further studies to deepen these thesis findings and build upon what 

has already been discussed in the workshops. That will promote energy communities and agriculture-based 

energy efficiency practices, such as agrivoltaics, which is a trend now in Italy. To clarify, in 2021, ENEA (the 

National Agency for New Technologies, Energy and Sustainable Economic Development) has coordinated a 

national initiative to generate a national network to promote knowledge and methodologies for developing 

and spreading agrivoltaic systems “AgriVoltaico.” That plans to offer business opportunities to energy 

communities and strengthen rural policy (Agrivoltaico Sostenibilie, n.d.). 

 Therefore the next sprint is planned by preparing another mini-group in Pontinia to receive feedback 

and adjust the work plan (resulting from Sprint Zero). The tasks of the next sprint can be grouped as follows: 

• Selecting the target case and identifying the stakeholders (socio-cultural barrier); 

• Preparing the technical analysis (i.e., consumption and possible retrofitting solution) (technical 

barrier); 

• Preparing the budget planning according to the Italian market (economic barrier); 

• Providing the estimated time frame and discussing the associated risks (technical barrier); 

• In parallel, investigate the juxtapositioning of energy communities and agrivoltaics key concepts with 

the Italian rural and agriculture policies and the National Recovery and Resilience Plan (NRRP, 2021) 

as a way to resolve the economic barrier (legalization and economic barriers).  

 

Lastly, though the study focused on specific contexts, the agile framework can establish many foundation 

pillars to provide a replicable methodology for different Mediterranean countries, utilizing different key 
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concepts and engaging other actors and stakeholders. All can contribute to retrofitting and valorizing our rural 

Mediterranean built environment.   
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