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Abstract 

A complete shift in electricity production paradigm is changing the world’s electric system, mainly based on Decentralized 

Production (DP) through Renewable Energy Sources (RES). In the Portuguese residential sector, a continuous sharp decrease on 

Levelized Cost of Electricity (LCOE) produced by solar photovoltaic (PV) systems and a more aligned legislative framework are 

encouraging consumer’s investment on self-consumption (SC) PV systems, becoming prosumers. To obtain more realistic 

energetic, economic and environmental parameters concerning PV potential, a first family’s typologies characterization was 

performed. Thus, with a self-developed econometric model considering occupancy hours and purchasing power, consumptions 

for each municipality and typology were determined. Finally, energetic, economic, environmental and spatial parameters were 

obtained by matching consumption and PV production data. This study showed the existence of a high solar PV potential to be 

harnessed through SC across all municipalities, without spatial limitations. Specially the coastal, metropolitan region of Lisbon 

and south region municipalities have better conditions to exploit the installation capacities determined and promote the 

appearance of new prosumers. 
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________________________________________________________________________________________________________

Introduction 

The necessity to reduce carbon emissions and avoid climate 

changes urged the substation of fossil fuels for RES. Aiming 

to increase the incorporation of endogenous sources on the 

energy mix, increasing DP and improving supply security, 

many countries started investing on RES development and 

deployment. New areas for RES implementation appeared, 

witch residential’s being one of them. Due to constant 

systems prices falls and singular characteristics of solar 

photovoltaic energy, like modularity and absence of moving 

parts, self-consumption became more appealing. To 

properly evaluate the potential of installing solar PV 

systems on rooftop areas, is necessary to understand 

consumption dimensions. And once many studies are only 

based on an average residential demand profile, social and 

economic parameters were considered to obtain more 

realistic energetic, economic, environmental and spatial 

parameters. Therefore, a more realistic solar PV potential 

was evaluated. 

Literature review 

Renewable Energy Sources 

After a worldwide economic crisis in the 70s, governments 

started realizing RES potential to reduce country’s 

dependency on exogenous resources whilst guaranteeing 

electricity supply security. This, aligned with an increasing 

awareness about air pollution and the possibility to face 

future climate change’s drove them into new energy 

policies. Reducing electric sector carbon intensity was one 

of the biggest goals and priorities (IPCC 2012). 

 

World energy overview 

The 1st United Nations Framework Convention on Climate 

Change (UNFCCC) set an intention to stabilize and reduce 

Green House Gases (GHG) emissions, that culminated on 

Kyoto Protocol. Since then, all over the world and manly in 

European Union (EU) countries, a paradigm shift on electric 
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sector started getting shape with the promotion and 

implementation of low carbon technologies and RES 

(Altmann et al. 2010).  

Due to its high level of reliability, capacity to store potential 

energy, continuous production and good synergies with 

other RES, hydropower had a major role on RES first 

implementations, counting with an actual world capacity 

above 71%. Between all renewable sources, is still the most 

representative renewable source in the major part EU 

countries (Figure 1). But due to the significantly lower 

maturity level and a higher technological cost, wind and 

solar energy systems didn´t have the same development 

and level of implementation (WEC 2016). 

 

Figure 1 Cumulative world installed capacity of RES. 
Source: IRENA (2017) 

 

To face these constraints, support schemes were 

introduced, and a great impact wave spread among 

renewable markets, culminating on a Levelized Cost of 

Electricity (LCOE) reduction. From schemes based on price 

to volume, several benefits to RES DP systems were 

implemented. With a higher and constant selling price once 

compared with electricity markets, Feed-in Tariffs (FIT) 

performed as the most important ones. They were 

responsible for an estimated 45% of total installed wind 

capacity and 75% of solar, considering all investment in RES 

between 2000 and 2009 (Couture et al. 2010, p.120). Feed-

in premium (FIP) also considers a higher selling price than 

the electricity markets but depends on it and green 

certificates (quota obligations) refer to a scheme where 

renewable energy producers receive certificates for their 

green final energy that can be sold with an additional 

income, on top of the market price. In the other side, 

auctions are the based on volume main schemes, where a 

competitive bidding procurement process takes course for 

defined volumes of electricity (Held et al. 2014). 

 

Portuguese overview 

Portugal saw the first great deployment of RES when the 

government decided to substitute coal powerplants by 

hydroelectric dams (Madureira & Baptista 2002), helping 

tremendously to a RES energy mix quota growth. But only 

several decades later, when EU laws came into force, 

Portugal had the necessary conditions to the development 

of other renewables. Presenting the National Energy 

Strategy (ENE) that resulted in Law-Decrees nr. 363/2007 

and nr. 34/2011, attractive FITs were available. These two 

important energy production regulations helped residual 

RES like wind and solar energy sources growing and, in 

wind’s case, becoming an higher electricity production 

source than small hydro, since 2005 (IEA 2006). However, 

it’s necessary to continue its promotion and support to 

reach the EU defined target of 60% of RES in energy mix, 

because the current growth tendency isn’t the necessary 

one (APREN 2016).   

 

Solar energy 

World solar overview 

Solar energy never had the same expression on country’s 

energy mix as hydroelectric or wind energy. With a lower 

capacity factor and technological development when 

compared with them, it was only capable of showing a 

significantly installed capacity growth, after 2004 (Figure 2). 

Leveraged by renewables incentives, the production of PV 

systems exploded and scales economies begun, promoting 

a 80% fall of LCOE,  between 2008 and 2015 (IRENA 2017). 

 

Figure 2 - Comulative installed capacity of 
solar photovoltaic energy. Source: REN21 (2016). 

 

But even considering the installed worldwide capacity 

growth, PV can only reflect a little part of its potential, 

nowadays. But due to its great potential to grow in different 

scales as SC systems for residential, commercial and 

industrial supply or microgrids, providing electricity to small 

villages, its expected a major role for PV in the following 

years. In both developed and developing countries, it’s 
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expected that PV will provide a cheap and clean electricity 

to isolated zones, mainly contributing for the UN 

Millennium Development Goals (SEforALL 2015), associated 

with developing countries. 

 

Portuguese overview 

Following the solar worldwide trend, Portugal only saw an 

impacting grow of solar installed capacity after 2007. But 

since then and until 2016 it had a higher growing rate than 

wind energy, going from a residual capacity to 463 MWp 

during this period, mainly due to appealing FITs. They were 

introduced by Decree-Law (DL) nr. 363/2007 and DL nr. 

34/2011, known by “Microprodução” and “Miniprodução”. 

In 2014, the DL nr. 153/2014 unified them into a new 

category called “Unidades de Pequena Produção” (UPP), 

and reinforced one regulation from 2002, about SC (DL nr. 

68/2002). Defining the possibility to install SC units (UPAC) 

and trade production surplus, this DL allows electricity 

production from renewable and non-renewable sources, 

but introduces several limitations. It defines a threshold of 

250kW on RES installations, limits the connection power, 

that must be less or equal than the contracted grid power 

and the installed power mustn’t exceed two times the 

connection’s. 

Energetic policies and affordable systems are now available 

and, with an irradiance above 1.200 kWh/m2 and between 

2.200 and 3.000h sunny hours, Portugal has one of the best 

geographic positions on Europe to explore solar potential 

Figure 3. 

 

Figure 3 - Solar irradiance in Portugal. Source: 
SolarGIS (2001). 

  

 

Self-consumption systems 

There are two types of SC systems, one that’s grid 

connected and another that isn’t. The first one allows the 

injection of production surplus with or without 

compensation, depending on country’s policies, and the 

second on disconnected. Then it can be wasted or stored as 

is portrayed in Figure 4, where surplus production (B) is 

used and stored (A). 

 

Figure 4 - Self-consumption exemplary profile. 
Source: Luthander et al. (2015) 

 

Methodology 

Family typologies 

Defining representative Portuguese family typologies was 

the first step. Using families distribution data from Instituto 

Nacional de Estatística (INE) (INE 2011) that considers 

employment status and type of person, an iteration process 

was developed, resulting in the following typologies, 

present in Table 1. 

 

Table 1 - Family typologies resultant from aggregation. 

Familiar typologies Code % 

1 adult with occupation, with or without 

children 
T1 12 

1 adult without occupation, with or 

without children 
T2 12 

Couple with occupation, without 

children 
T3 13 

Couple with occupation, with 1 or more 

children 
T4 14 
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1 adult with occupation, 1 adult without 

occupation, with 1 or more children 
T5 20 

3 or more adults with occupation, 

without children 
T6 16 

3 or more adults with occupation + 1 or 

more children 
T7 6 

3 adults (1 or more adults without 

occupation) with or without children 
T8 7 

Total  100 

 

Electricity demand model 

The chose  model to obtain daily profiles of hourly 

electricity demand was Domestic electricity use: A high-

resolution energy demand model (Richardson et al. 2010). 

Based on a bottom-up approach and using electric 

appliances as a structural unites, it conjugates three sub 

models represent on his structure: Active occupancy data 

series; Create the list of installed appliances; Light model 

configuration;   

The active occupancy data series allows the creation of 

occupancy profiles for each family. The list of appliances 

sets the active appliances and Light model, a previously 

developed and embbeded model, gives the energy hourly 

entering the dwelling.  

 

Adaptation and calibration 

The desired occupancy profiles were created for each 

family, here represented by the most representative (T5) in 

Figure 5 and Figure 6 to week and weekend period. The 

following criteria were formulated to produce the profiles: 

• 1 adult with child spends more time at home; 

• 8 hours of daily work during the week; 

• 2 days off work, correspondent to the weekend 

period; 

• Influence of climatic factors on occupation. 

 

 

Figure 5 - Weekly occupation profile of T5 for all 
seasons. 

 

 

Figure 6 - Weekend occupation profile of T5 
for each yearly season. 

 

The appliances and lightning sub models were also adapted 

to match today’s reality. Afterwards, considering one 

average characterizer month of each season, demand 

profiles have been extracted for all typologies. The 

normalization process was then performed to escalate 

consumption accordingly with the municipal 

characteristics. 

 

Consumption model 

An econometric model has been developed to determine 

the consumption for each typology and municipality. Firstly, 

Equation (1) presents the total electricity consumption in 

residential sector as a function of the usual and non-usual 

residences, determined by Equation (2) and (3). 

 

 𝐶 =  𝐶 ℎ𝑎𝑏.+ 𝐶 𝑡𝑒𝑚𝑝. (1) 

 

Where 𝐶 represents the electric consumption in each 

municipality; 𝐶 ℎ𝑎𝑏.𝑖 is the consumption for one habitual 

residence; 𝐶 𝑡𝑒𝑚𝑝.𝑖 is the consumption for one temporary 

residence 
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Then, several assumptions were considered within the two 

types of residence. Once Portuguese municipalities are 

divided in several geographical regions and that there are 

similarities between climatic zones, nine different regions 

have been set. Within each region, a logarithmic 

dependency of consumption from the total number of 

occupation hours was considered. The purchasing power by 

municipality was also considered as an influencer 

parameter to usual residences consumption. 

 

 
𝐶 ℎ𝑎𝑏.=  ∑(ℎ𝛽  ∗ 𝑎𝑖 ∗ 𝑁𝑓𝑘)

𝑘,𝑖

∗ (𝑃𝐶𝐶/100)𝛼  

(2) 

 

 𝐶 𝑡𝑒𝑚𝑝.=  (ℎ𝛽 ∗ 𝑎𝑖 ∗  (𝑁 𝑑𝑜𝑚. –  𝑁𝑡)) (3) 

 

Where i is the considered region; k is the family typology; 𝑎𝑖 

is the amplitude of the logarithmic curve; ℎ is the number 

of hours spent in the dwellings;  𝑁𝑓𝑘  is the number of 

families; 𝑃𝐶𝐶 is the municipal purchasing power bellow; α 

is the weight of the PCC on electricity; 𝑁 𝑑𝑜𝑚. is the 

number of domestic electricity consumers; 𝑁𝑡 is the total 

number of families per municipality; 

Applying Ordinary Least Squares (OLS) method to find the 

best correlation value (r2) between the total annual 

electricity consumption per municipality and adjusting α 

and β, the C values were determined. But before applying 

OLS and to avoid determining unrealistic consumption 

values, minimum and maximum values were set through 

equation (4) and (5). 

 𝐶 > 1.300 (4) 

 𝐶 < 6.000 (5) 

 

A consumption value for each municipality and typology 

was finally obtained with Equation (6).   

 𝐶𝑘 = ℎ
𝛽 ∗ 𝑎 ∗ (

𝑃𝐶𝐶

100
)
𝛼

 (6) 

 

Photovoltaic production 

An year hourly profile for each municipality has been 

obtained using municipality’s coordinates and a solar model 

(Pfenninger & Staffell 2014), with solar capacity factors 

referent to 2014. This model provided the basis to calculate 

the photovoltaic production and consequently, self-

consumption. 

 

Energetic analysis 

The PV production from each typology and municipality has 

determined through Equation (7) and (8). 

 𝑃ℎ,𝑘 = 𝐹𝐶ℎ ∗  𝑃𝑚 ∗  𝑁𝑝ó𝑝𝑡.𝑘 (7) 

 

 P = ∑ Ph,k

8760

h=0

 (8) 

 

Where 𝐹𝐶ℎ it’s the capacity factor, Pm is the power of one 

PV module (0,25 kW) and 𝑁𝑝ó𝑝𝑡.𝑘 the optimal number of PV 

panels. 

The self-produced and consumed electricity (AC) was 

determined through Equation (9) and (10). 

 𝐴𝐶 ℎ,𝑘 = {

𝐶ℎ,𝑘 , 𝑃ℎ,𝑘  > 𝐶ℎ,𝑘

  𝑃ℎ,𝑘  , 𝑃ℎ,𝑘  ≤ 𝐶ℎ,𝑘  

 (9) 

 

 𝐴𝐶 = ∑ 𝐴𝐶 ℎ,𝑘

8760

ℎ=0

 (10) 

 

Grid injected electricity (Inj.) came from the Equation (11) 

and (12). 

 𝐼𝑛𝑗. ℎ,𝑘 = {

𝑃ℎ,𝑘 − 𝐶ℎ,𝑘 , 𝑃ℎ,𝑘  > 𝐶ℎ,𝑘

0 , 𝑃ℎ,𝑘  ≤ 𝐶ℎ,𝑘

 (11)  

 

 𝐼𝑛𝑗. =  ∑ 𝐼𝑛𝑗. ℎ,𝑘

8760

ℎ=0

 (12) 

 

To understand the meaningfulness of self-consumption in 

consumption, a Solar Factor (FS) for each municipality and 

typology was calculated through equation (13). 

 

 FS =  
AC

Ck
 (13) 

Economic analysis 

To analyze the potential at an economic level, self-

consumption savings (𝑃𝑜𝑢𝑝.) have been firstly calculated 

through the equations (16), (14) and (15). 

 𝑃𝑜𝑢𝑝.ℎ,𝑘  = 𝐴𝐶ℎ ∗ 𝑡 (14) 

 



6 
 

 𝑃𝑜𝑢𝑝.𝐼𝐸𝐸=  𝐼𝐸𝐸 ∗ 𝐴𝐶 (15) 

 

 

 

𝑃𝑜𝑢𝑝.  = (𝑃𝑜𝑢𝑝.𝐼𝐸𝐸  

+ ∑ 𝑃𝑜𝑢𝑝.ℎ,𝑘 ) ∗ (1

8760

ℎ=0

+ 𝐼𝑉𝐴) 

(16) 

 

Where the Excise Duty on Electricity, IEE = 0,001 [€/𝑘𝑊ℎ], 

the Value Added Tax, IVA = 23% (Economias 2017) and 

𝑃𝑜𝑢𝑝.𝐼𝐸𝐸 are the savings associated with grid avoided 

consumption. Furthermore, the Net Present Value (VAL) 

was calculated using equation (17). 

 

 VAL =  ∑
Poup.

(1 + r)t

25

t=1

− I0 (17) 

 

With 𝑟 = 0,6% is the inflation rate and 𝐼0 the initial 

investment on the PV systems. 

The Discounted Payback Period (DPP) was determined using 

the equation (17) and determining t correspondent to the 

moment when the investment is payed, it means, when 

𝑉𝐴𝐿 = 0. To determine one of the main results, the power 

to be installed (Pot.), the equation (18) was performed. 

 

 

Pot.

=

{
 

 
Pt+1,𝐷𝑃𝑃t+1 − 𝐷𝑃𝑃t < 1 ∩  VALt+1 > VALt 

 
Pt,𝐷𝑃𝑃t+1 − 𝐷𝑃𝑃t ≥ 1

 
(18) 

 

Environmental analysis 
The carbon emissions avoided where calculated through 

equation (19). 

 

 Em. Ev. CO2 =  AC ∗ Em. CO2  (19) 

 

Spatial analysis 

Rooftop necessary areas 

Considering the optimal number of panels and families, 

calculated with the equation (20), the necessary area was 

then calculated through equation (21). 

 𝑁𝑝 = ∑(𝑁𝑝ó𝑝𝑡. 𝑘 ∗ 𝑁𝑓 𝑘)

8

𝑘=1

 (20) 

 

 𝐴𝑛 =  𝐴𝑝 ∗ 𝑁𝑝 (21) 

 

With 𝑁𝑝 being the total number of panels per municipality; 

𝑁𝑝ó𝑝𝑡. 𝑘  is the optimal number of panels and 𝑁𝑓 𝑘  is the 

number of families. 

Available rooftop area 

To find the available area, four assumptions were 

considered: one dwelling is only occupied by one family; all 

rooftop area is available to be covered by PV panels; the 

average number of dwellings per floor is equal to the 

average number of dwellings per building.  To determine 

the average rooftop area per municipality, the equations 

(22) and (23) were solved. 

 

 �̅�𝐸𝑥 = 
𝐴 𝑚á𝑥.𝐸𝑥  + 𝐴 𝑚í𝑛.𝐸𝑥

2
 (22) 

 

 �̅�𝐶 =  ∑�̅�𝐸𝑥 ∗  
𝑁𝐸𝑥
𝑁𝑇

 

𝐸𝑥

   (23) 

 

Where �̅�𝐸𝑥 is the average area of each range of areas x; 𝐸𝑥 

represents each range; 𝐴 𝑚á𝑥.𝐸𝑥 is the maximum area and 

𝐴 𝑚í𝑛.𝐸𝑥  is the minimum; �̅�𝐶  is the average area of 

building’s rooftop; 𝑁𝑇  is the total number of buildings; 

To determine the number of dwellings per floor the 

equations (24) and (25) were performed. 

 

 �̅�𝐸𝑦 = 
𝑁 𝑚á𝑥.𝐸𝑦  + 𝑁 𝑚í𝑛.𝐸𝑦

2
 (24) 

 

 �̅�𝐴𝑃 = �̅�𝐴𝐸 = ∑�̅�𝐸𝑦 ∗  
𝑁𝐸𝑦
𝑁𝑓
 

𝐸𝑥

 (25) 

 

Where �̅�𝐸𝑦 is the average number of dwellings per building 

dwelling range; 𝑁 𝑚á𝑥.𝐸𝑦  is the maximum value of the 

range 𝐸𝑦 and 𝑁 𝑚í𝑛.𝐸𝑦, the minimum; �̅�𝐴𝑃 is the average 

number of dwellings per floor; �̅�𝐴𝐸 is the average number 

of dwellings per building; 

The available area was then determined using the equation 

(26).  
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 𝐴𝐷 = �̅�𝐶 ∗  𝑁𝑇 ∗  �̅�𝐴𝑃 (26) 

 

The measure of area factor (FA) was stablished as a tool to 

evaluate the ratio between FA the necessary (𝐴𝑛) and the 

available area (𝐴𝐷), as the equation (27) presents and the 

resulting optimal potential for each municipality was 

calculated through the equation (28). 

 

 𝐹𝐴 = 
𝐴𝐷
𝐴𝑛

 (27) 

 

 𝑃𝑜𝑡.ó𝑝𝑡.  =  {
𝐹𝐴 ∗  𝑃𝑜𝑡. , 𝐹𝐴 < 0

𝑃𝑜𝑡. , 𝐹𝐴 > 0 
 (28) 

 

Where 𝐴𝐷 is the available area; 𝐹𝐴 is the area factor and 

𝑃𝑜𝑡.ó𝑝𝑡. is the optimal power capacity to be installed. 

 

Results 

Energetic indicators maps 

The installation capacities (Pot.) obtained are 

depicted in the Figure 7 and Figure 8 and the solar 

factors (FS) in the Figure 9 and Figure 10. 

 

Figure 7 - Installation 
capacities of T5. 

 

Figure 8 - Installation 
capacities of T6. 

 

For T5 the solar PV power capacities calculated are for the 

most part of the municipalities, 500 W, with Porto having 

the highest value of 1.000 W and Matosinhos, Lisbon and 

Faro having 750 W. On the other hand, T6 municipalities 

capacities don’t exceed 250 W. This shows the influence of 

the higher number of occupation hours since the typology 

has “1 adult without occupation”. The municipalities with a 

lower installation power are located in the north and 

northeast region of Portugal, demonstrating the influence 

of a lower consumption and solar irradiance in the interior-

north region of Portugal. For T6 municipalities, the 

installation capacity recommended is only 250 W. This 

contrast between typologies clearly demonstrates the 

influence of the person’s type within the typology. 

 

 

Figure 9 - Solar Factors 
of T5. 

 

Figure 10 - Solar 
Factors of T6. 

 

The T5 municipalities have higher solar factors (FS) than T6. 

These values reflect the larger Pot. and consequently, the 

self-consumed energy. The great variability of FS in T5 are 

due to the balance between self-consumption and 

consumption. The T6 littoral values demonstrate the 

consumption weight on FS. Since littoral municipalities have 

a higher consumption than interior ones, the FS are lower. 

 

Economic indicators maps 

The economic parameters are portrayed in Figure 11 

and Figure 12 for Net Present Value (VAL) and in 

Figure 13 and Figure 14 for Discount Payback Period 

(PR). 
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Figure 11 - Net Present 
Value of T5. 

 

Figure 12 - Net Present 
Value of T6. 

The Net Present Value (VAL) of T5 municipalities shows to 

be higher than T6 one. This results from the higher number 

of PV panels contributing to greater annual savings and 

consequently, a higher return amount of money in the end 

of life period, besides a higher initial investment. Porto, 

Lisbon, Faro, Beja and Faro are the municipalities with the 

greater VAL values.  

 

 

Figure 13 - Discounted 
Payback Period of T5. 

 

Figure 14 - Discounted 
Payback Period of T6. 

 

The Discounted Payback Period (PR) of T6 and T5 

municipalities are similar, with a common pattern. Both 

typologies have lower PR in the north and northeast 

regions. This fact highlights once more the importance of 

the irradiance and also the consumption, since some littoral 

municipalities also have lower values. But it’s important to 

highlight that T5 PRs can be misleading once they refer to 

several PV panels in some municipalities.  

 

Spatial indicator and Optimal PV potential 

The spatial analysis proved that, considering the restrictions 

assumed, the available rooftop area is sufficient to cope 

with all installation PV capacity. With area factors (FA) 

bigger than one, the optimal potential is then equal to the 

potential previously determined. The Figure 15 shows the 

maps with all optimal self-consumption power capacities. 

 

Figure 15 – Optimal accumulated installation 
capacities. 

 

The installation capacities resultant from the optimal 

scenario showed that Lisbon has an accumulated capacity 

of 105 MW, representing on its own 8% of all the capacity. 

Porto and Sintra with 48 and 45 MW, respectively, 

representing each one 4%. The total cumulative capacity for 

Portugal reaches 1.283 MW, the triple value of what is 

currently installed in Portugal (considering Madeira and 

Azores), that is 464 MW (DGEG 2016). 

 

Consumption, Self-consumption, Imports and 

Grid injection 

To understand and visualize the consequences of the self-

consumption optimal installation capacities on the national 

grid, the consumption, imports, self-consumption and grid 

injection profiles were performed and portrayed in Figure 

16, Figure 17, Figure 18 and Figure 19, respectively. 
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Each one of these profiles illustrate a period of three Winter 

and Summer days (Sunday, Monday and Tuesday).  

 

 

Figure 16 - Consumption and imports curves of 
electricity in Portugal during Winter. 

 

 

Figure 17 - Consumption and imports curves of 
electricity in Portugal during Summer. 

 

The consumption and imports curves put in evidence a 

higher consumption during weekend winter days. The 

higher difference between imports and consumption during 

Summer’s period shows that SC is higher in this period, 

since SC it’s a result of the difference between them. 

 

 

Figure 18 - Self-consumption and grid injection 
curves of electricity in Portugal during Winter. 

 

 

Figure 19 - Self-consumption and grid injection 
curves of electricity in Portugal during Summer. 

 

The SC curve demonstrates that the used electricity in 

Summer is almost twice the amount of Winter’s. Grid 

injection is very high during Summer and is also bigger than 

SC during the weekend day, since the occupation during this 

day is low when compared with the same period of Winter. 

The injection reaches an annual value of 424 GWh, what 

results in a daily influx of 116 MWh of electricity. 

  

Conclusions 

The present analysis demonstrates that self-consumption in 

the residential sector has the potential to triple the current 

national solar installed capacity. The Pot. revealed the deep 

dependence of the potential from the type of the typology 

person.  The FS showed to be higher on interior regions 

rather than on coastal ones due to the lower consumption. 

The typologies with higher Pot. values showed also higher 

FS because it allows a greater production of electricity to be 

self-consumed. VAL reflect the benefit of the investment in 

more PV panels in the end-of-life, with a significantly higher 

amount of money saved and also that south municipalities 

tend to recover their money in a shorter period. Finally, the 

large spectrum of DPPs values clearly demonstrates the 

advantage of considering several typologies to obtain more 

realistic parameters. From the environmental side, the 

implementation of the optimal capacity could avoid the 

emission of great volumes of CO2 emissions as well as saving 

licenses emission’s money. The final analysis of rooftop 

availability area made clear that there aren’t any 

restrictions to implement the optimal installation power 

capacities determined per municipality. Thus, Portugal has 

the capacity to improve even more his RES panorama, 

meeting EU objectives towards an increase of DP through a 

larger number of prosumers and a higher supply security. 

Also, the decarbonization of the electric sector and most 

importantly the solar representativeness on energetic mix 

could be raised from 3,5% (DGEG 2016) to 13,1%, reframing 

the RES evolution to meet PNAER 2020 goals and, 

consequently, the 2009/28/CE communitarian directive. 
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