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Abstract 

Energy poverty (EP), is considered one of the greatest 

challenges, requiring immediate attention in global scale. 

The present paper explores a comprehensive research on 

prevalence of energy poverty in housing stock of two 

cities in Albania, Tirana and Pogradec, highlighting the 

vulnerability of householders towards EP. Additionally, 

the research provides a simulation-based exploration of 

several passive retrofit scenarios on calibrated models of 

three different construction typologies in two different 

climatic contexts. The impact of passive retrofit measures 

towards indoor thermal comfort is assessed, and payback 

investments are estimated. Results suggest that 

improvements in building fabric improve thermal comfort 

and reduce cost.  

 

Key Innovations 

• In-depth study on energy poverty, in a 

developing country like Albania, with a specific 

focus in its two pertinent climates. 

• Broad range of building typologies are 

documented. 

• A detailed model calibration via surveying, data 

collection and questionnaires, is implemented  

• Simulation-based exploration of energy retrofit 

scenarios. 

• Low-cost passive retrofit measures are 

considered to improve the thermal comfort and 

reduce cost of excessive energy consumption, 

thus to eradicate EP.   

Practical Implications 

This paper is expected to serve as guideline for further 

similar studies related to energy poverty and its 

eradication. It serves as a proof of the impact that 

occupancy behaviour has in energy reduction, and of the 

impact that energy poverty has in the simulation output.  

Introduction 

Energy poverty encompasses the inability of households 

to use the necessitated level of energy services for their 

thermal comfort, cooking, or illumination. There exist 

numerous definitions of EP, which are all attributed to its 

complexity and multi-dimensionality. 

Bouzarovski (2014) defined it as, difficulties in accessing 

or affording adequate levels of domestic energy services 

(space heating, cooling etc.) due to financial, regulatory 

or technical constraints. According to Boardman and 

Legendre & Ricci (2015), which is also the most referred 

definition, a household suffers from energy poverty if it 

needs to spend more than 10% of its income on total fuel. 

By this definition the concept of energy poverty expands 

in dimension, encompassing more than the economic 

capability of the ‘low-income households. 

Many researchers have studied Energy Poverty in 

respective states in Europe, providing a valuable 

guideline to follow. Papada L. and Kalimpakos D. (2016), 

in their study, “Measuring energy poverty in Greece”, 

assessed the great vulnerability of Greek households on 

energy poverty, in the middle of a severe economic crisis. 

The findings showed that 58% of Greek households are 

energy poor, and among households under the poverty 

threshold, the energy poverty rate exceeds 90%. Jiří 

Karásek and Jan Pojar (2018), in their study “Program to 

reduce energy poverty in the Czech Republic”, conclude 

that recently the household expenditures on energy 

consumption had increased and the number of households 

under energy poverty had reached 16% in the Czech 

Republic. The paper also suggested appropriate next steps 

and future programs designed to reduce energy poverty in 

the Czech Republic. 

A very effective approach in reducing energy poverty has 

proven to be the retrofit methods applied to the 

households suffering from this problematic. In a study 

conducted by Ardente et al. (2011) it was indicated that 

the most significant benefits of energy consumption 

reduction were the improvements of envelope thermal 

insulations, lighting and glazing. Moreover, in a study 

made by Attia et al. (2009) in Egypt, addressing the 

impacts and potentials of community scale low-energy 

retrofit on a middle-income urban residential area in 

Cairo, found that by envelope retrofit, efficient solar 

protection, high thermal inertia, and hybrid ventilation 

strategies, achieved up to 83% total reduction in electric 

energy demand. Osama et al. in one of his studies 

concluded that retrofitting strategies in the envelope could 

reduce energy consumption up to 28%.  

Albanian case study  

According to all definitions mentioned before Albania 

results to be one of the most endangered countries from 

EP, considering that 83.7% of the residential stock is 
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constructed during 1945-1990, and does not respond to 

the contemporary building criteria. In Albania 22% of 

houses have insufficient heating, and 13% of them suffer 

from humidity, which leads to a higher necessitated level 

of energy consumption in order to achieve thermal 

comfort. Subsequently, householders in Albania are 

constrained to either spend a higher amount of money, or 

to not achieve thermal comfort, which both lead to energy 

poverty. 

On the other hand, a very limited number of studies have 

addressed energy performance and potential retrofitting 

measures in buildings in Albania, but never for habitable 

residential units, nor in the context of energy poverty.  

However, these studies provide a guideline on how a 

certain change in the building envelope can affect the 

energy consumption in the building. 

Kaleci and Dervishi (2014) focused on the adaptive reuse 

of a historical housing building and examines the 

challenges in incorporating a sustainability framework 

into adaptive reuse of the building. Resuli and Dervishi 

(2015) studied the thermal performance of cultural 

Heritage Italian housing built in 1920's. The simulation 

results demonstrate that certain combination of the 

building fabric could significantly reduce the annual 

heating energy up to 30%. Belba and Dervishi (2018) 

analysed the thermal performance of five traditional 

buildings in Kukes region, Albania. The results suggest 

that improvements and insulations in building fabrics 

could reduce the annual energy consumption up to 35 %. 

Dervishi and Karamani (2020) studied the energy 

performance and thermal comfort conditions of an 

existing industrial building in Durres, Albania. The results 

suggest that improvements and insulations in building 

fabrics and ventilation regime could reduce the annual 

energy consumption up to 19 %.   

This paper investigates variations on energy consumption, 

the rate of comfortability related to: housing conditions, 

climate and economical capability of the household. The 

main goal of this paper is to achieve thermal comfort, 

energy efficiency and reduce overall cost, through passive 

retrofit scenario implementation. Relying on data 

obtained from Koppen Climate classification, two cities 

representing the most dominant climate characteristics in 

Albania are selected. Tirana is one of the most 

representative cities of the Mediterranean climate in 

Albania, representing a great territory in south and central 

regions of Albania, while Pogradec, as the representative 

of temperate oceanic climate, representing south-eastern 

and north-eastern regions of Albania, thus increasing the 

impact of the study in nation-scale.  

Methodology 

Site selection 

The paper focuses on 3 housing typologies for each city. 

The typologies were selected on basis of the high 

representation in city level, in both Trana and Pogradec, 

and also based on the vulnerability of low construction 

standard used. As such, the impact and the value of the 

study findings, can be beneficial to a greater number of 

householders. The typologies selected for the city of 

Tirana are: Silicate brick buildings [SBT], Precast 

concrete buildings [PRT], and Informal house units 

[INT], located as shown in Figure 1, while the typologies 

selected for the city of Pogradec are: Red brick buildings 

[RBP], Precast concrete buildings [PRP], and Informal 

house units [INP], located as shown in Figure 2. 

 

 

Figure 1: Locations of three selected typologies in 

Tirana, Albania 

 

Figure 2: Locations of three selected typologies in 

Pogradec, Albania 

Considering the construction period and method of [SBT] 

and [RBT], and [PRT] and [PRP] are the same, the 

building layouts with associated functional spaces match 

as shown in Figure 3 and Figure 4, while [INT] and [INP] 

differ completely, as shown in Figure 5 and Figure 6. 

 

. 

Figure 3: Building layout plans with associated 

functional spaces for [SBT] and [RBP]. 

 

 

Figure 4: Building layout plans with associated 

functional spaces for [PRT] and [PRP]. 
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Figure5: Building layout plans with associated 

functional spaces for [INT]. 

 

 

 

Figure 6: Building layout plans with associated 

functional spaces for [INP]. 

 

Figure 7 and Figure 8, summarize the technical 

information for each typology of Tirana and Pogradec 

respectively. 

 

 

Figure7: Technical information of the selected 

typologies for Tirana, Albania. 

 

 

Figure 8: Technical information of the selected 

typologies for Pogradec, Albania. 

 

Questionnaire 

The questionnaire serves as an important medium in 

assessing the factors affecting energy consumption in 

each building. Through it, we were able to analyze social, 

economic and cultural factors of impact, which enabled 

us to understand the relationship of the inhabitants with 

the building.  

The targeted survey respondents were only the 

apartment/house owners or inhabitants of the selected 

building typologies, in both cities. The content of the 

questionnaire is compiled and organized with reference to 

a questionnaire conducted by Grzegorz Libor and Stefan 

Bouzarovski (2018), in their study on the socio-

demographic dimensions of energy poverty for Bytom, 

Poland.  

The questionnaire was prepared in three stages, where the 

first stage focused on identifying key topics, questions, 

and multiple-choice formulations. The final version of the 

questionnaire contains 26 questions, separated in four 

sections: personal information section, energy poverty 

section, building information section, and energy 

consumption section. The second stage involved a pre-test 

field survey (n=20) conducted in Tirana, which resulted 

in some minor changes in the used language. The third 

stage resulted in the development and implementation of 

the questionnaire, which took two months, from 

22.12.2019 until 20.02.2020. During this period of time, 

181 valid questionnaires were obtained: 66 from Tirana, 

and 115 from Pogradec. 

Simulation Software 

The simulations are preformed using Design Builder 

software. The energy performance calculation software 

requires a wide variety of parameters to consider like 

activity, the climatic zone of the building, construction 

characteristics of building materials, occupancy, heating 

and cooling regime among other data. Meteorological 

data used in Design Builder are generated by 

METEONORM 7.0, in accordance with the information 

obtained from Koppen climate classification of both, 

Tirana and Pogradec. 

Calibration of the simulation tool 

To enhance the reliability and the impact value of this 

parametric exploration each model generated in the 

simulation tool is firstly calibrated. Data obtained from 

site surveying, documentation, questionnaires, electricity 

and biomass bills are used as an input. Thus, the input 

parameters of occupancy schedules, local climate, heating 

and cooling schedule, manufacturing operation times and 

building systems availability, are set based on the real 

case scenarios of the inhabitants of each building. Actual 

construction data are summarized in Figure 9. 

Heating and cooling set up temperatures taken into 

consideration are illustrated in Table 1. 

Table 1: Temperature set-points. 

Heating set-point (°C)  18 

Heating set-point set back (night/weekend) (°C)  12 

Cooling set-point (°C) 24 

Cooling set-point set back (night/weekend) (°C)  28 
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Code 

Floor 

Nr 

Building 

Area 

(m2) 

WWR 

(%) 

Apartment 

Nr 

Density 

(People/m) 

Heating 

System 

Cooling 

System 

PRT 5 2190 20.18 30 0.05 Electricity - 

SBT 5 1313 18.7 15 0.05 Electricity - 

INT 2 149 5.51 - 0.03 Electricity - 

 

Building 

Code 

Floor 

Nr 

Building 

Area 

(m2) 

WWR 

(%) 

Apartment 

Nr 

Density 

(People/m) 

Heating 

System 

Cooling 

System 

PRP 5 2190 20.18 30 0.05 Biomass - 

RBP 5 1313 18.7 15 0.05 Biomass - 

INP 2 149 5.51 - 0.03 Biomasss - 
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Figure 9: Description of the typologies with the 

associated U-value assumptions regarding the pertinent 

building components, for Tirana and Pogradec. 

 

Calibration process was achieved when the energy 

consumption values obtained by real energy bills 

approached the output values from the computational 

simulations (see Fig. 10).  

 

Figure 10: Comparison between yearly measured 

heating energy consumption and calibrated heating 

energy consumption (KWh.m2), of all typologies. 

Simulations are conducted over a period of one year. The 

yearly measured and calibrated energy demand from 

energy bills (wood, pellet) of every building is converted 

to kWh.m-2 for comparative purposes. The value of 1kwh 

electricity is 9.5 Lek while the conversion equivalency for 

biomass is 1kwh equal to 4500L, or 0.4kg/h wood.  

Calibration error functions 

The statistical indices assessed for calibrating building 

energy models in this paper are NMBE and CV(RMSE). 

 The Normalized Mean 

Bias Error normalizes the 

sum of the error between 

the simulated data and known data, being a good indicator 

for evaluating the overall positive or negative bias of a 

model. 

The Coefficient of Variation of the Root Mean Square 

Error normalizes the root mean square error between 

known and simulated 

data. The root mean 

square error is 

normalized with the mean value of the known data, y. 

Results of NMBE and CV(RMSE), for all the buildings 

are shown in Figure 11. 

 

Figure11: Values of NMBE and CV(RMSE) in (%), for 

all typologies 

Scenarios 

Retrofit scenarios are focused on the modification of the 

construction template for each of the three typologies. 

Temperature exchange between the external and internal 

part of the building is mainly determined by the envelope 

of the building, so the elements considered in the 

scenarios are external wall, roof, and glazing. 

To illustrate the effect of interventions on the energy 

consumption and thermal performance, a set of base case 

and seven scenarios were established for the parametric 

study of the buildings. Firstly, the base case scenario [BC] 

deals with the simulation of the required energy 

consumption to achieve indoor thermal comfort in the 

existing state of each building. This scenario is of great 

importance in defining the required energy consumption 

and in assessing the other 7 passive intervention scenarios 

on the energy consumption reduction context.  

The following retrofit scenarios involve interventions on 

the thermal insulation of the walls [SC01], on the roof 

[SC02], and on glazing [SC03].  The first scenario [SC 

01], has one option for Tirana, and three sub-options [SC 

01A], [SC 02B], [SC 03C] for Pogradec. The [SC 04] 

scenario is the combination of the best option from [SC 

01] and [SC 03], while [SC 05] scenario is the 

combination of [SC 02] with [SC 03]. The sixth scenario 

[SC 06] involves the application of the use of the best 

thermal insulation of the walls, the roof and windows 

glazing improvement. The seventh scenario [SC 07] 

involves increasement of natural ventilation (ac/h) from 5 

to 10, and [S08] is related with WWR increasement by 

15%.  [SC07] and [SC08] will be applied only in the case 

of Tirana. Figure 12 illustrates the description of 

simulation scenarios [SC01-SC06] for Pogradec, and 

Figure 12 illustrates [SC01–SC08] for Tirana, with 

associated U-value assumptions regarding pertinent 

building components for each typology. 

 

 

Figure 12: Tirana Retrofitting Scenarios [RBP, PRP, 

INP]. 

Code U-Value 

(W/m2-K) 

Description 

 

RBP/SBT Uouter wall =  2.804 Outer Wall (0.27m): Clay/Silicate Brick (0.25m), cement sand 

render (0.02m), no insulation. 

Uinner wall =  2.632                    Inner Walls (0.16m): Cement sand render (0.02m), Clay/Silicate 

Brick (0.12 m), Cement sand render (0.02m). 

Uroof =  4.440                          Roof (0.17m): Reinforced concrete (0.15 m),Cement sand render 

(0.02m), no insulation. 

 Uwindow= 5.894                                        Single Glazing, Clear, 3mm 

PRP/PRT Uouter wall =  1.161 Outer Wall (0.24m): Reinforced concrete (0.04 m), Cast concrete 

lightwwight dry ( 0.14 m), Reinforced concrete  

(0.04 m), plastered (0.02m), no insulation. 

 Uinner wall =  3.839                    Inner Walls (0.14m): Plaster (0.02m), Reinforced concrete (0.04 m), 

Plaster (0.02m). 

 Uroof =  4.440                          Roof (0.17m): Reinforced concrete (0.15 m),Cement sand render 

(0.02m), no insulation. 

 Uwindow= 5.894                                        Single Glazing, Clear, 3mm 

INP/INT Uouter wall =  0.958 Outer Wall (0.27m):Cement sand render (0.02m), Brick-aerated 

(0.25m), Cement sand render (0.02m), no insulation. 

 Uinner wall =  1.250                    Inner Walls (0.16m): Cement sand render (0.02m), Brick-aerated 

(0.12m), Cement sand render (0.02m). 

 Uroof =  4.440                          Roof (0.17m): Reinforced concrete (0.15 m),Cement sand render 

(0.02m), no insulation. 

 Uwindow= 5.894                                        Single Glazing, Clear, 3mm 

 

 SBT PRT INT RBP PRP INP 

NMBE 1.5% 2.3% 3.2% 1.9% 1.8% 2.4% 

CV(RMSE) 2.4% 3.7% 5.5% 2.9% 2.7% 3.3% 

 

Code Scenario U-Value 

(W/m2-K) 

Description 

SC 01  

PRT 

Wall Insulation UWalls = 0.469 EPS Expanded Polystyrene 

(5cm) 

SBT 

Wall Insulation UWalls = 0.591 EPS Expanded Polystyrene 

(5cm) 

INT Wall Insulation UWalls = 0.436 EPS Expanded Polystyrene 

(5cm) 

SC 02 Roof Insulation URoof = 0.304 XPS Extruded Polystyrene 

(10cm) + 3cm Screed + 1cm 

Roofing Felt 

SC 03 Window Glazing Uglazing = 2.665 Double, Clear Glazing 

6mm/13mm Air 

SC 04 Wall Insulation + Double 

Glazing 

  

SC 05 Roof Insulation + Double 

Glazing 

  

SC 06 Wall +Roof Insulation + 

Double Glazing 

  

SC 07 Natural Ventilation  

(ac/h) =10 

  

SC 08 WWR increased 15% 
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Figure 13: Pogradec Retrofitting Scenarios [RBP, PRP, 

INP]. 

Construction templates 

According to the proposed scenarios, three types of walls 

are used. The external wall types proposed differ from 

each other in wall layers and thickness and all contain 

elements from common practice of construction 

companies in Albania. Figure 14 -Figure 16 show the 

external walls layers and their respective conductivity, 

specific heat, density, and total U-value. 

 

Figure 14: Shows the layers of SC01 for [SBT] and 

 SC01A, SC01B, SC01C for [RBP] 

 

 

Figure 15: Shows the layers of SC01 for [PRT] and 

SC01A, SC01B, SC01C for [PRP] 

 

Figure 16: Shows the layers of SC01 for [INT] and 

SC01A, SC01B, SC01C for [INP] 

 

Layers and thickness of the roof and glass are also a 

selection from common practice of construction in 

Albania. Figure 17 shows the roof layers and its 

properties, while Figure 18 shows the layers and the 

characteristics of the glazing selected. These parameters 

remain the same in all three typologies selected. 

 

Figure 17: Shows the layers of [SCO2] for all typologies 

 

 

Figure 18: Double glazing layers [SC03] for all 

typologies. 

Results and Discussion 

These results are a clear statement of energy poverty 

presence. All the results coming from the same typology 

are compatible with one another, while results coming 

from different typologies are very contextually related, 

which makes the results valuable. 

Questionnaire Results 

The questionnaire was conducted to 66 householders of 

the typologies selected in Tirana and to 115 householders 

of the typologies selected in Pogradec. Results from the 

questionnaires are as follows. 

The majority of householders belonging to the selected 

typologies in Tirana, were of the 45-65 age group and the 

other part belonged to the 36-45 age group. As for 

Pogradec, the majority of householders were of the >65 

age group and the other part belonged to the 45-65 age 

group. 

 When asked about the monthly income, 50% 

householders, living in [PRT] typology, 30% of them 

Code Scenario 
U-Value 

(W/m2-K) 

Description 

SC 01 

SC 01A Wall Insulation UWalls = 0.436 
EPS Expanded 

Polystyrene (5cm) 

SC 01B Wall Insulation UWalls = 0.343 
EPS Expanded 

Polystyrene (7.5cm) 

SC 01C Wall Insulation UWalls = 0.282 
EPS Expanded 

Polystyrene (10cm) 

SC 02 Roof Insulation URoof = 0.304 

XPS Extruded 

Polystyrene (10cm) + 

3cm Screed + 1cm 

Roofing Felt 

SC 03 Window Glazing Uglazing = 2.665 
Double, Clear Glazing 

6mm/13mm Air 

SC 04 
Wall Insulation + 

Double Glazing 
  

SC 05 
Roof Insulation + 

Double Glazing 
  

SC 06 

Wall +Roof 

Insulation + Double 

Glazing 

  

 

 
Thickness 

S (m) 

Conductivity 

(W/m-K) 

Specific Heat 

(J/kg-K) 

Density                     

(kg/m3) 

(Out) Roofing Felt 
0.01 0.19 837 960 

Screed 
0.03 0.41 840 1200 

XPS Extruded 

Polystyrene CO2 

Blowing 

0.1 0.034 1400 35 

Concrete, Reinforced  

1% Steel 
0.15 2.3 1000 2300 

(In)Cement and Sand 

 
0.02 1 1000 1800 

Total U-Value = 0.304 W/m2-K 

 

 
Thickness 

          (m) 

Conductivity 

(W/m-K) 

Solar 

transmittance 
Visibility 

Generic Clear 6 0.9 0.775 0.881 

Air 13    

Generic Clear 6 0.9 0.775 0.881 

Total U-Value = 2.665 W/m2-K 
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living in [SBT], and 28% of them living in [INT] have 

revealed that their monthly income was below 451000+ 

ALL. This kind of income is considered average low 

income. Incomes between 15100-35000 is the second 

most frequent answer, accordingly 10% in [SBT], 50% in 

[PRT] and 20% in [INT]. While in Pogradec an amount 

of 30%, living in [RBP] typology, 50% of them living in 

[PRP] and 60% of them living in [INP] have revealed that 

their monthly income varies between 15000-35000 L. 

Incomes between 0-15000L is the second most frequent 

answer, accordingly 20% in [BRP], 20% in [PRP] and 

40% in [INP]. Only 20% of people living in [BR] and 10% 

living in [RBP] had monthly incomes of +45000 L. 

These results reveal that in Pogradec we have a lower 

living standard. Results mentioned above are summarized 

in Figure 19. 

 

Figure 19: Questions and results of all typologies, for 

the personal information section in the questionnaire. 

 

When asked about the term of energy poverty the 

interesting results is that among all the householders in 

Tirana and Pogradec, none of them had information 

regarding this problematic. The only positive thing about 

this result is the steadiness of them to learn more about it.  

An important section of questions was the one requesting 

information about the building. When asked about their 

house insulation, 45% of people living in [SBT] claimed 

to have no insulation in their apartment. The same 

situation was also for 40% of the people living in [INT] 

and 25% of people living in [PRT]. A small number of 

45% living in [SBT] claimed to have only wall insulation. 

Only 45% of people living in [INT], 25% in [PRT] and 

11% in [SBT] have wall and roof insulation. While in 

Pogradec, 100% of people living in [RBP] claimed to 

have no insulation in their apartment. The same situation 

was also for 80% of the people living in [PRP] and 80% 

of people living in [INP]. A very small amount of 10% 

living in [PRP] have all types of insulation and only 20% 

living in [INP] have wall and roof insulation. 

 Information about the window glazing standard and the 

window cornice standard etc. are summarized in Figure 

20. As for the results of the energy consumption section 

of the questionnaire (see Figure 21), all the apartments 

and houses in Tirana use electricity for heating, while in 

Pogradec the majority houses use biomass for heating, 

which is one of the most disturbing results because of the 

damage that it causes to health and environment.   

 

 

Figure 20: Questions and results of all typologies, for 

the building information section in the questionnaire. 

 

 

Figure 21: Questions and results of all typologies, for 

the energy consumption section in the questionnaire 

 

When asked for temperature discomfort during winter or 

summer, the greatest rate of discomfort for Tirana results 

in [PRT] and [SBT], but also [INT] residents claim to be 

always or often in discomfort. While in Pogradec, the 

greatest rate of discomfort results in [PRP] and [INP], but 

also 80% of residents in [RBP] claim to be always or often 

in discomfort. When asked about problems with 

electricity bill payments, they showed difficulty, but most 

of them managed the situation by limiting other expenses, 

not to be late or have problems with electricity bill 

payment. 

Energy consumption results  

The generated results are extracted into tables and then 

are illustrated with graphs. Combining three different 

typologies with 10 different scenarios for each one, result 

in 124 computer simulations.  

Energy consumption results for Tirana 

Figure 22- Figure 24 illustrate the difference in energy 

demand between real case [RC] and other scenarios.  The 

graphs clearly highlight the fact that the energy 

consumption in the real case scenario is very low 

compared to the needed energy consumption according to 

their house conditions, showed in the bar of base case 

scenario [BC]. This fact reassures that the considered 

cases live in energy poverty. The best scenario, for 

lowering energy consumption and achieving thermal 

comfort is SC06. 

 

________________________________________________________________________________________________

________________________________________________________________________________________________ 
Proceedings of the 17th IBPSA Conference 
Bruges, Belgium, Sept. 1-3, 2021

 
2772

 
 

https://doi.org/10.26868/25222708.2021.30861



 

Figure 22: Computational Evaluation of energy 

consumption (Heating + Cooling) for Silicate Brick 

Building [SB] typology throughout one year in Tirana. 

Comparison of annual total energy demand for the real 

case (RC), base case (BC), and the eight scenarios (SC 

01-SC 08). 

 

Figure 23: Computational Evaluation of energy 

consumption (Heating + Cooling) for Prefabricated 

Building [PR] typology throughout one year in Tirana. 

Comparison of annual total energy demand for the real 

case (RC), base case (BC), and the eight scenarios (SC 

01-SC 08). 

 

Figure 24:  Computational Evaluation of energy 

consumption (Heating + Cooling) for Informal Building 

[INt] typology throughout one year in Tirana. 

Comparison of annual total energy demand 

 

 Figure 25 shows the percentage of reduction of energy  

from the implementation of each scenario from the base 

case scenario. In the figure it is shown that scenario 

[SC06] is the most effective scenario that achieves a 

reduction of 73% in energy demand for [PRT], 78.3% for 

[SBT], and 63.1% for [INT]. 

 

Figure 25: Energy reduction (%) of the refurbishment 

scenarios for heating Tirana 

 

Energy consumption results for Pogradec 

Figure 26- Figure 28 illustrate the difference in energy 

demand between real case [RC] and other scenarios.  The 

graphs clearly highlight the fact that the energy 

consumption in the real case scenario is very low 

compared to the needed energy consumption according to 

their house conditions showed in the bar of base case 

scenario [BC]. The best scenario, for lowering energy 

consumption and achieving thermal comfort is SC06. 

 

Figure 26: Computational Evaluation of energy 

consumption (Heating + Cooling) for Red Brick 

Building [RB] typology throughout one year in 

Pogradec. Comparison of annual total energy demand 

for the real case (RC), base case (BC), and the eight 

scenarios (SC 01-SC 06). 

 

Figure 27: Computational Evaluation of energy 

consumption (Heating + Cooling) for Prefabricated 

Building [PRP] typology throughout one year in 

Pogradec. Comparison of annual total energy demand 

for the real case (RC), base case (BC), and the eight 

scenarios (SC 01-SC 06). 

 

Figure 28: Computational Evaluation of energy 

consumption (Heating + Cooling) for Informal Building 

[IN] typology throughout one year in Pogradec. 

Comparison of annual total energy demand 

 

Figure 29 shows the percentage of reduction of energy 

from the implementation of each scenario from the base 

case scenario. In the figure it is shown that scenario 

[SC06] is the most effective scenario that achieves a 

reduction of 62.7% in energy demand for [PRP], 71.6% 

for [RBP], and 60.1% for [INP]. 

 

Figure 29: Energy reduction (%) of the refurbishment 

scenarios for heating Pogradec. 

 

% 
Scenario 

01 

Scenario 

02 

Scenario 

03 

Scenario 

04 

Scenario 

05 

Scenario 

06 

Scenario 

07 

Scenario 

08 

PR 25.2 33.6 6.8 33.6 42.1 73 6.8 19.9 

RB 46.7 18.9 1.7 50.3 21.1 78.3 - 20.1 

IN 12.3 44.4 0.9 13.3 45.5 63.1 - 14 

 

% 
Scenario 

01A 

Scenario 

01B 

Scenario 

01C 

Scenario 

02 

Scenario 

03 

Scenario 

04 

Scenario 

05 

Scenario 

06 

PR 20.5 24.7 27.6 23.7 5.4 48 30.4 62.7 

RB 38.8 43.4 46.2 14.4 2 47.6 16.7 71.6 

IN 12 14.4 16.2 38 1.3 15.9 40 60.1 
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Conclusions 

In conclusion, energy poverty is a socio-cultural, 

economic status and health impacting problematic that 

deserves adequate attention. 

The residential stock, in both Tirana and Pogradec is 

characterized by low-quality amortized buildings with no 

insulation and no thermal comfort, which are the basic 

indicators of EP. Different retrofit packages result more 

successful than the others in dependence to the elements 

improved and their impact on a certain floor or in the 

whole building. 

The best scenario, for Tirana (lowering energy 

consumption, achieving thermal comfort) is SC06. It is a 

combination of wall (5cm) + roof insulation + double 

glazing. SC06 scenario has a greater impact in [SBT] 

typology (78.3% energy demand reduction), followed by 

[PRT] typology (73% energy demand reduction) and 

[INT] typology (63.1% energy demand reduction). The 

typology which requires higher energy consumption in 

order to achieve thermal comfort is [SBT] typology, 

followed by [INT] typology and [PRT] typology. 

The best scenario, for Pogradec (lowering energy 

consumption, achieving thermal comfort) is SC06. It is a 

combination of wall (7.5cm) + roof insulation + double 

glazing. SC06 scenario has a greater impact in [RBP] 

typology (71.6% energy demand reduction), followed by 

[PRP] typology (62.7% energy demand reduction) and 

[INP] typology (60.1% energy demand reduction). The 

typology which requires higher energy consumption in 

order to achieve thermal comfort is [RBP] typology, 

followed by [INP] typology and [PRP] typology. 

Considering the cold climate of Pogradec we conclude 

that a clearly more adequate way to insulate effectively 

the walls is using the SC01B type of wall, which saves the 

cost of implementing SC01C, and performs better that 

SC01A type of wall. 

The implementation of energy retrofit packages results to 

a shorter payback time in Pogradec when compared to 

Tirana, and is considered an effective solution to the 

eradication of energy poverty as it reduces the energy 

costs, CO2 emissions, the rate of illnesses and death rate 

caused by cold homes, and increases life quality in all 

aspects.  

The greatest barrier against residential retrofit practices is 

the lack of governmental initiatives and the low economic 

capability of inhabitants, but also the lack of successful 

practices of residential unit retrofit in Albania. 
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