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Energy system in Albania

is shaped by uncertainties of

Energy-Space Nexus

source: NOVA Construction Groups, 2023source: Alfred Diebold, 2019
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0 25 50 kmsource:  map by the author_data from Global Energy Monitor (2023), Copernicus Land Monitoring Service (2020) 

big hydropowers in Albania

Energy produced from hydropower sector domi-
nates the electricity production in Albania, with 
river Drin alone being responsible of 90% of the 
country’s electricity supply (IRENA, 2021). 
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“How can the establishment of an energy-space nexus in the 
Pattern of Production contribute to energy security for a so-
cial and environmental sensitive transition in Elbasan?”
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FABRICations. (2019). FABRICations draws a framework for energy landscapes of the 

-

ds-02-08-2019/

regionalcitybuilding neighborhood

-

FABRICations, 2019). This 

park with ecological values and biodiversity booming, but also to clean 

theoretical back-up

According to FABRICations, there is a need to think of solar panels in a 

-
-

ment (FABRICations, 2019).

Solar panels integrated into parks do not disrupt 
ecological values of these natural landscapes 

hypothesis

P1 ecological solar parks

Eco-park by FABRICations, 2019

sources:
FABRICations. (2019). FABRICations draws a framework for energy landscapes of the 

-

ds-02-08-2019/

regionalcitybuilding neighborhood

-
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theoretical back-up
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-
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Solar panels integrated into parks do not disrupt 
ecological values of these natural landscapes 
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P1 ecological solar parks

Eco-park by FABRICations, 2019
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Pintos, P. (2022). CopenHill Energy Plant and Urban Recreation Center / BIG. Arch Daily 

ter-big

Public Service Commission of Wisconsin

CopenHill Energy Plant, Copenhagen

regionalcitybuilding neighborhood

-
ration to support recreational use (Public Service Commission of Wiscon-

enhances both the quality of these areas and the overall environment.

theoretical back-up

welcoming for people.

-
es the environmental qualities of the city and this 

hypothesis

P2 centralized energy open 
to public

sources:
Pintos, P. (2022). CopenHill Energy Plant and Urban Recreation Center / BIG. Arch Daily 

ter-big

Public Service Commission of Wisconsin

CopenHill Energy Plant, Copenhagen

regionalcitybuilding neighborhood

-
ration to support recreational use (Public Service Commission of Wiscon-

enhances both the quality of these areas and the overall environment.
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-
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sources:
O'Shaughnessy E., Galen L. B., Sudha K., Jenny S. (2024). Evaluating community solar 
as a measure to promote equitable clean energy access. Nature Energy.

Derbyshire Community Garden (Photo by Embry-
Riddle/Bernard Wilchusky)

regionalcitybuilding neighborhood

A recent �udy by researchers at Lawrence Berkeley National Laboratory 
(LBNL) highlights community solar gardens as a significant intervention 
for promoting energy equity (O'Shaughnessy et al., 2024). These 
gardens provide dire� access to clean energy for people living in multi-
family housing, those who cannot a�ord their own solar panels, and 
residents whose roofs are unsuitable for solar in�allation (O'Shaugh-
nessy et al., 2024). By eliminating initial financial barriers, community 
solar gardens enable broader participation in clean energy.
The �udy also reveals that there are already exi�ing supportive policies 
that have enhanced these access benefits, particularly those aimed at 
assi�ing low-income households and marginalized communities  
(O'Shaughnessy et al., 2024). Stati�ical analysis shows that these policy 
supports account for about two-thirds of the di�erences in income levels 
between community and roo�op solar adopters, approximately 40% of 
the di�erences in renter rates, and around 20% of the di�erences related 
to multifamily housing (O'Shaughnessy et al., 2024).

theoretical back-up

The solar panels should be managed and owned by the community, 
while being implemented with using subsidies and funding from local 
and national �akeholders. It should focus on marginalized communities 
neighborhoods and multifamily housing areas, in order to avoid the finan-
cial barrier and ownership if the land issues.

pra�ical implications
Providing �ru�ures for the marginalized com-
munity to have their own solar green garden 
increases energy equity and environmental quali-
ties.

hypothesis

P3 symbiotic landscape

sources:
O'Shaughnessy E., Galen L. B., Sudha K., Jenny S. (2024). Evaluating community solar 
as a measure to promote equitable clean energy access. Nature Energy.

Derbyshire Community Garden (Photo by Embry-
Riddle/Bernard Wilchusky)

regionalcitybuilding neighborhood

A recent �udy by researchers at Lawrence Berkeley National Laboratory 
(LBNL) highlights community solar gardens as a significant intervention 
for promoting energy equity (O'Shaughnessy et al., 2024). These 
gardens provide dire� access to clean energy for people living in multi-
family housing, those who cannot a�ord their own solar panels, and 
residents whose roofs are unsuitable for solar in�allation (O'Shaugh-
nessy et al., 2024). By eliminating initial financial barriers, community 
solar gardens enable broader participation in clean energy.
The �udy also reveals that there are already exi�ing supportive policies 
that have enhanced these access benefits, particularly those aimed at 
assi�ing low-income households and marginalized communities  
(O'Shaughnessy et al., 2024). Stati�ical analysis shows that these policy 
supports account for about two-thirds of the di�erences in income levels 
between community and roo�op solar adopters, approximately 40% of 
the di�erences in renter rates, and around 20% of the di�erences related 
to multifamily housing (O'Shaughnessy et al., 2024).

theoretical back-up

The solar panels should be managed and owned by the community, 
while being implemented with using subsidies and funding from local 
and national �akeholders. It should focus on marginalized communities 
neighborhoods and multifamily housing areas, in order to avoid the finan-
cial barrier and ownership if the land issues.

pra�ical implications
Providing �ru�ures for the marginalized com-
munity to have their own solar green garden 
increases energy equity and environmental quali-
ties.

hypothesis

P3 symbiotic landscape
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sources:
Rhoden, I., Vögele, S., Ball, C., Kuckshinrichs, W., Simon, S., Mengis, N., Baetcke, L., 
Yeates, C., Steuri, B., Manske, D., & Thrän, D. (2021). Spatial heterogeneity – Challenge 
and opportunity for net-zero Germany. Helmholtz Climate Initiative.

Li, X. (2005). Diversification and localization of energy sy�ems for su�ainable develop-
ment and energy security. Energy Policy, 33(17), 2237-2243. h�ps://doi.org/10.1016/j.en-
pol.2004.05.002.

“Biosolar” roof by Vegetek, France (Puthod, 2024)

regionalcitybuilding neighborhood

The di�ribution of wind and solar energy potential areas are not homog-
enously di�ributed in the whole region, leading to unequal di�ribution of 
the these renewable sources (Rhoden et al, 2021). Thus, centralizing the 
energy produ¢ion only in £ecific sites creates social confli¢s and 
inequalities (Rhoden et al, 2021). In order to meet the future energy 
demands, minimize environmental impa¢ and provide energy security 
to everyone, it is important to localize the renewable energy sources (Li, 
2005). Using the roo¦ops to produce solar energy is one of the a¢ions 
that gives dire¢ clean energy access to people. And at the same time, 
these roo¦ops can be integrated with greenery to maximize the benefits 
of flat roofs in terms of reducing temperature and capturing rainwater.

theoretical back-up

Before implementing the solar pannels integrated with plants, there is a 
need to assess sunlight, shading, and orientation fa¢ors of the roof. 
Then, an energy audit should be condu¢ed to determine energy needs 
and the sizing of the sy�em that needs to be con�ru¢ed. A¦er in�alling 
the sy�em, it should be conne¢ed to the exi�ing grid and set up a 
maintenance schedule to track and maintain sy�em performance.

pra�ical implications

Using the roo�op for solar energy produ�ion and 
greenery gives people dire� access to clean 
energy and reduces the risk of high urban island 
e­e� in the densified areas.

hypothesis

P4 produ�ive roo�ops

sources:
Rhoden, I., Vögele, S., Ball, C., Kuckshinrichs, W., Simon, S., Mengis, N., Baetcke, L., 
Yeates, C., Steuri, B., Manske, D., & Thrän, D. (2021). Spatial heterogeneity – Challenge 
and opportunity for net-zero Germany. Helmholtz Climate Initiative.

Li, X. (2005). Diversification and localization of energy sy�ems for su�ainable develop-
ment and energy security. Energy Policy, 33(17), 2237-2243. h�ps://doi.org/10.1016/j.en-
pol.2004.05.002.

“Biosolar” roof by Vegetek, France (Puthod, 2024)

regionalcitybuilding neighborhood

The di�ribution of wind and solar energy potential areas are not homog-
enously di�ributed in the whole region, leading to unequal di�ribution of 
the these renewable sources (Rhoden et al, 2021). Thus, centralizing the 
energy produ¢ion only in £ecific sites creates social confli¢s and 
inequalities (Rhoden et al, 2021). In order to meet the future energy 
demands, minimize environmental impa¢ and provide energy security 
to everyone, it is important to localize the renewable energy sources (Li, 
2005). Using the roo¦ops to produce solar energy is one of the a¢ions 
that gives dire¢ clean energy access to people. And at the same time, 
these roo¦ops can be integrated with greenery to maximize the benefits 
of flat roofs in terms of reducing temperature and capturing rainwater.

theoretical back-up

Before implementing the solar pannels integrated with plants, there is a 
need to assess sunlight, shading, and orientation fa¢ors of the roof. 
Then, an energy audit should be condu¢ed to determine energy needs 
and the sizing of the sy�em that needs to be con�ru¢ed. A¦er in�alling 
the sy�em, it should be conne¢ed to the exi�ing grid and set up a 
maintenance schedule to track and maintain sy�em performance.

pra�ical implications

Using the roo�op for solar energy produ�ion and 
greenery gives people dire� access to clean 
energy and reduces the risk of high urban island 
e­e� in the densified areas.

hypothesis

P4 produ�ive roo�ops
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sources:
European Commission. Green Infra�ru�ure (GI)—Enhancing Europe’s Natural Capital; 
European Commission: Brussels, Belgium, 2013.

Ghofrani, Z.; Sposito, V.; Faggian, R. Designing resilient regions by applying blue-green 
infra�ru�ure concepts. Wit Trans. Ecol. Environ. 2016, 204, 493–505.

Public Space Merwede in Utrecht, NL (LOLA, 2023)

regionalcitybuilding neighborhood

The European Commision defines blue-green infra�ru�ure as “a �rate-
gically planned network of natural and semi-natural areas with other envi-
ronmental features designed and managed to deliver a wide range of 
ecosy�em services. It incorporates green �aces (or blue if aquatic eco-
sy�ems are concerned) and other physical features in terre�rial (includ-
ing coa�al) and marine areas. On land, green infra�ru�ure is present in 
rural and urban se�ings.” (European Commission, 2013). At the same 
time, this infra�ru�ure is defined by Ghofrani as “an interconne�ed 
network of natural and designed landscape components, including 
water bodies and green and open �aces, which provide multiple func-
tions such as: (i) flood control, (ii) water �orage for irrigation and indu�ry 
use, (iii) wetland areas for wildlife habitat or water purification, among 
many others.” (Ghofrani, 2016). Thus, blue-green corridor does not con-
tribute only to the environmental qualities, but also to climate change.

theoretical back-up

The edges of the river should be so¡en with local plants and the river 
should become accessible by the locals. There can be a path along the 
river bank for pede�rians and cycli�. Some parts can be used as flood-
ing areas, by con�ru�ing wetlands which also contribute in reducing 
CO2 emissions. 

pra�ical implications
Transforming the river into a blue-green corridor 
will increase ecological values, biodiversity and 
prote� from flooding in extreme weather condi-
tions.

hypothesis

P5 blue-green corridor

sources:
European Commission. Green Infra�ru�ure (GI)—Enhancing Europe’s Natural Capital; 
European Commission: Brussels, Belgium, 2013.

Ghofrani, Z.; Sposito, V.; Faggian, R. Designing resilient regions by applying blue-green 
infra�ru�ure concepts. Wit Trans. Ecol. Environ. 2016, 204, 493–505.

Public Space Merwede in Utrecht, NL (LOLA, 2023)

regionalcitybuilding neighborhood

The European Commision defines blue-green infra�ru�ure as “a �rate-
gically planned network of natural and semi-natural areas with other envi-
ronmental features designed and managed to deliver a wide range of 
ecosy�em services. It incorporates green �aces (or blue if aquatic eco-
sy�ems are concerned) and other physical features in terre�rial (includ-
ing coa�al) and marine areas. On land, green infra�ru�ure is present in 
rural and urban se�ings.” (European Commission, 2013). At the same 
time, this infra�ru�ure is defined by Ghofrani as “an interconne�ed 
network of natural and designed landscape components, including 
water bodies and green and open �aces, which provide multiple func-
tions such as: (i) flood control, (ii) water �orage for irrigation and indu�ry 
use, (iii) wetland areas for wildlife habitat or water purification, among 
many others.” (Ghofrani, 2016). Thus, blue-green corridor does not con-
tribute only to the environmental qualities, but also to climate change.

theoretical back-up

The edges of the river should be so¡en with local plants and the river 
should become accessible by the locals. There can be a path along the 
river bank for pede�rians and cycli�. Some parts can be used as flood-
ing areas, by con�ru�ing wetlands which also contribute in reducing 
CO2 emissions. 

pra�ical implications
Transforming the river into a blue-green corridor 
will increase ecological values, biodiversity and 
prote� from flooding in extreme weather condi-
tions.

hypothesis

P5 blue-green corridor
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sources:
GOETZBERGER, A., & ZASTROW, A. (1982). On the Coexi�ence of Solar-Energy 
Conversion and Plant Cultivation. International Journal of Solar Energy, 1(1), 55–69. 
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One of the fir� definitions of agrivoltaic (APV) sy�em was defined in 1982 
by Goetzberger and Za�row, whom describe this sy�em as one that 
involves placing solar panels above areas where crops are cultivated, 
allowing crops to grow underneath (Goetzberger & Za�row, 1982). For 
optimal crop growth, it's essential to minimize shaded areas so the solar 
panels need to be careful adju�ed in ¦ecific di�ances and angles to 
ensure that the plants below receive su§cient light for their growth (Her-
nandez et. al., 2019). This approach not only provides a supplementary 
income �ream for farmers through agricultural a¨ivities and solar energy 
produ¨ion but also addresses environmental challenges.

theoretical back-up

Solar panels should be elevated above agricultural lands to allow 
sunlight to pass through. Specific plants that benefit from the heat gen-
erated by the solar panels should be grown beneath them to maximize 
this synergy. Agricultural fields should adopt mixed farming pra¨ices and 
include trees that clean the soil from pollutants. These trees should be 
planted at a di�ance from the solar panels to avoid shading that could 
interfere with energy produ¨ion.

pra�ical implications

Elevated solar panels integrated with trees that 
remove heavy metals from the soil in agricultural 
lands contribute to healthier soil and food for 
locals, while also producing clean energy.
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BEFORE - Metalurgjiku open lands
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AFTER- Ecological Solar Park
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BEFORE - Metalurgjiku industrial buildings
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AFTER- Centralized Energy Open to Public

70/78



BEFORE - In-Between space of low-density residential area
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AFTER- Community Solar Gardens
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BEFORE -High-density residential area
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AFTER- Productive Rooftops
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conclusions
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“How can the establishment of an energy-space nexus in the 
Pattern of Production contribute to energy security for a so-
cial and environmental sensitive transition in Elbasan?”
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thank you for 
listening!

Rexhina Basha I Metropolitan Ecologies of Places I P5 Mentors: Dr. Daniela Maiullari I Dr. Marcin Dabrowski


