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“The ecodesign 
strategies were 
evaluated from 
technological, 
economic and social 
standpoints”
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ramon Farreny

Jordi oliver-solà

it is essential to improve the environmental perfor-
mance of urban systems. 

In this article, we adapt and apply product eco-
design methodology to urban elements at different 
levels:

—Urban element: urban furniture, street light
—Building: public facility, waste collection point
—Neighbourhood: newly designed neighbourhood

The ecodesign of urban environments at differ-
ent spatial scales6 is an emerging topic fostered by 
the research on ecodesign and urban sustainability.

Urban areas and environments are expanding 
worldwide. Statistics of urban population share 
reach figures of 70% in Europe, America and Ocea-
nia and 50% globally1. This ever-increasing urban 
population is likely to grow even more2. With this 
unprecedented growth in urbanisation, global sus-
tainability is increasingly linked to urban sustain-
ability. This is especially so considering the impact 
that people living in cities have on the rest of the 
globe and the sustainability of life in the cities 
themselves3. Despite representing only 2.7% of the 
world’s surface area4, the world’s cities are respon-
sible for 75% of the world’s energy consumption 
and 80% of greenhouse gas emissions5. Therefore, 

urban ecodesign 
in the city of Barcelona 
designing sustainable cities seems to be the best solution for 
facing the global environmental problems that our society 
has created. With this aim, new approaches and tools for 
improved urban design and planning are necessary. in this 
context, ecodesign presents itself as one of the key tools 
in the move towards more sustainable cities. This article 
presents three case studies of how it has been applied in 
Barcelona: a street light; a waste collection point and an 
entire neighbourhood. 
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lamps, which are more energy efficient than Mer-
cury Vapour Lamps, with an installed power of be-
tween 50 and 70W, and luminance of between 20 
and 30lx. All the streetlights analysed in the market 
study are designed for a useful life of 20 years. 

The simplified LCA of the selected streetlights 
in the market study shows that the main impact is 
concentrated in the Use stage, which represents over 
84% of the total environmental impact. The envi-
ronmental impact of the Material Extraction and 
Processing stage of the light element and base rep-
resents over 15% of the total. 

In order to make it easier to subsequently com-
pare the environmental impact of the traditional 
streetlight with the ecodesigned unit, a scenario was 
proposed in which lighting was adjusted to the 15lx 
indicated in the functional unit. In this scenario, the 
impact of the Use stage was reduced to 77% of the to-
tal, and to 37% with respect to the current use stage. 

The results of the simplified LCA indicate that 
the eco-briefing should focus on the stages of Use 
and Material Extraction and Processing as indicated 
in Table 3. 

The ecodesign strategies were evaluated from 
technological, economic and social standpoints. 
The strategies that proved most viable were the use 
of high efficiency lamps, the application of a photo-
voltaic system, and the design of the streetlight in 
modules and bases which were easily installed and 
dismantled. 

The proposed ecodesigned streetlight comprises 
three basic elements: support, light, and a panel sup-

The ecodesign methodology is shown in Table 2. 
The interdisciplinary team which works on the 

environmental aspects in this type of design is key 
for enhancing product stages: production materi-
als, process, transport, packing, installation, use, 
maintenance, dismantling and end of life. The team 
is aware that these initial decisions have a conse-
quence on the whole life cycle9.

ecodesign of a street light
Artificial lighting accounts for 19% of the world’s 
electricity consumption10, so the first case study 
focused on designing an environmentally friendly 
street lamp Table 4 presents the main characteristics 
of the case study. 

The results of the market study show that the 
most widely-used materials for manufacturing the 
streetlight body are galvanized steel and cast alu-
minium, although some models are still manufac-
tured using reinforced concrete. The streetlight 
bases involve the construction, in situ, of concrete 
supports. The most widely used lamps are Compact 
Fluorescents, High or Low Pressure Sodium Vapour 

Methodology overview

ecodesign

Ecodesign consists of the consideration of environ-
mental criteria in the development of a product, 
without ignoring other key aspects of design (cost, 
functionality, aesthetics, etc.). The aim of ecodesign 
is to use the minimum amount of resources and 
generate the least possible emissions along the life 
cycle of the product. It can be defined as “the sys-
tematic incorporation of life cycle considerations 
into the design of products, processes or services”8. 
Actually, it is one of the most valid tools to reduce 
the inherent environmental drawbacks associated 
with products.

strategies for urban sustainability

The most important strategies for fostering urban 
sustainability are listed in Table 1. 

tools for urban transition towards 

sustainability

During recent years, cities in general (and Barcelona 
in particular) have applied environmental assess-
ment tools such as environmental audits or plan-
ning tools such as Agenda 21. Currently, Barcelona 
has signed the Covenant of Mayors, committing it-
self to reduce 20% of greenhouse gas emissions by 
2020. However, experience with more innovative 
tools such as Life Cycle Assessment (LCA) or ecode-
sign is more limited. In spite of this, these tools are 
eliciting a great deal of interest from cities7.

i Table	1.	Strategies	for	urban	sustainability

seLF-suFFiciency

maTErials

WaTEr

EnErGy

food

For the PeoPLe

sPaCE

—minimizinG sPaCE for PrivaTE vEhiClEs.

—EnvironmEnTal hEalTh. rEduCinG 
aTmosPhEriC and aCousTiC PolluTion.

ParTiCiPaTion

—EnvironmEnTal EduCaTion.

—ParTiCiPaTivE ProCEssEs.

MiX oF uses + BiodiVersity

inTEGraTE aGriCulTurE, indusTry, 
sErviCEs and housinG in ordEr To rEduCE 
EnvironmEnTal loads.

vErTiCal miXTiCiTy of usEs.

mulTifunCTional sPaCEs.

ProTECTinG loCal BiodivErsiTy.

CrEaTinG nEW sPaCEs for BiodivErsiTy.

circuLAr FLoWs

ClosinG EnErGy, WaTEr and maTErial  
floWs WiThin nEiGhBourhoods. 

CrEaTinG synErGiEs.

PrEvEnTinG EnvironmEnTal imPaCTs.

inTroduCinG EnvironmEnTal CriTEria  
in PuBliC sErviCEs.

7	 Oliver-Solà,	J.;	Rieradevall,	J.;	Gabarrell,	X.	“Environmental	
impacts	of	the	infrastructure	for	district	heating	in	urban	
neighbourhoods”	in	Energy Policy.	Vol.	37	(2009a),	No.	11,	
p.	4711-4719.	
Oliver-Solà,	J.;	Gabarrell,	X.;	Rieradevall,	J.	“Environmental	
impacts	of	natural	gas	distribution	networks	within	urban	
neighborhoods”	in	Applied Energy.	Vol.	86	(2009b),	No.	
10,	p.	1915-1924.	
Oliver-Solà,	J.;	Gabarrell,	X.;	Rieradevall,	J.	“Environmental	
optimization	of	concrete	sidewalks	in	urban	areas”	in	The 
International Journal of Life Cycle Assessment. Vol.	14	
(2009c),	No.	4,	p.	302-312.	

Oliver-Solà,	J.	[et	al.]	“The	GWP-Chart:	An	environmental	
tool	for	guiding	urban	planning	processes:	Application	to	
concrete	sidewalks”	in	Cities. Vol.	28	(2011),	No.	3,	p.	245-
250.

8	 Tukker,	A.;	Haag,	E.;	Eder,	P.	“Eco-design:	The	state	of	
implementation	in	Europe:	Conclusions	of	a	state	of	the	
art	study	for	IPTS”	in	The Journal of Sustainable Product 
Design.	Vol.	1	(2000),	No.	3,	p.	147-161.

9	 Borsboom,	T.	“The	environment’s	influence	on	design”.	
Design management journal.	Vol.	2,	No.	4	(Fall	1991),	p.	42-
47.	
Brezet,	H.;	Van	Hemel,	C.	Eco-design: a promising 
approach to sustainable production and consumption.	
The	Hague:	Rathenau	Institute;	Delft:	TU	Delft;	Paris:	
United	Nations	Environment	Programme,	1997.

10	 Light labour’s lost: policies for energy-efficient lighting	
[online].	Paris:	International	Energy	Agency,	2010.	
Available	at:	http://www.iea.org/textbase/npsum/lll.pdf

1. CrEaTion of mulTidisCiPlinary ECo-dEsiGn TEam

2. dEfiniTion of ThE variaBlE WhiCh dEfinE ThE mosT rEPrEsEnTaTivE ProduCTs

3. simPlifiEd lCa of ThE sElECTEd ProduCTs

4. ECo-BriEfinG and ECo-dEsiGn sTraTEGiEs

5. ConCEPTual dEvEloPmEnT of ECo-dEsiGn

6. EnvironmEnTal assEssmEnT of ThE ECo-dEsiGn of ThE ProduCT

7. manufaCTurE of a ProToTyPE ECo-dEsiGnEd ProduCT

i Table	2.	General	stages	of	a	process	of	ecodesign,	applicable	to	the	case	studies	presented
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In terms of functionality, the WCP enhances a 
clear and intuitive operation – both for operators 
and users –, a clear separation of WCP inputs (the 
waste brought by users) and outputs (perimeter area 
for waste collection, not accessible to users), and the 
multifunctionality of the space to accommodate 
different uses beyond collection such as classroom, 
exhibitions, events, neighbourhood activities, etc. In 
addition, the WCP is based on a few basic and flex-
ible elements that make it possible for it to adapt to 
different needs and uses.

Its strength in terms of sustainable self-sufficien-
cy is its exploitation of endogenous local resources 
(water and sunlight). It collects and stores rainwater 
for use in cleaning the facility, toilets and watering 
of the green areas. Sunlight is harnessed to illumi-
nate the WCP, and solar thermal technology heats 
the water. The WCP is also designed for its demate-
rialisation, optimizing the use of materials and pri-
oritizing those of lower environmental impact. Veg-
etation has been integrated into the perimeter fence 
to better control weather conditions in the area and 
absorb CO2.

— The desks. A modular element identifies the dif-
ferent types of waste while avoiding direct view 
of the containers. At the same time, the desks 
create two separate spaces: one in the central 
area for depositing waste and the other in the 
perimeter area for collection.

— Two prefabricated and transportable modules. 
The first is used as a fully equipped reception of-
fice and the second as a classroom or multipur-
pose space. 

— A lightweight cover that protects the site from 
the elements, consisting of six “trees” (each made 
of a column holding the crossbars that support 
the roof) supporting in turn each of the planes 
that make up the “tree-covered” WCP, a nature 
metaphor.

— Finally, a perimeter fence naturalized with 
climbing plants helps blend the WCP into its en-
vironment.

The key points of the WCP are functionality, sus-
tainability, management and communication.

ecodesign of a building: a waste 
collection point
A waste collection point (WCP) is a facility where 
people can dispose of the waste fractions that are 
not collected on a regular basis from street contain-
ers (i.e., glass, packaging, carton and cardboard, 
organic waste and residual waste). Fractions that 
are collected in WCPs include used cooking oils, 
textiles, electric and electronic waste, fluorescents, 
chemicals, batteries, etc. 

Currently, Barcelona has a network of 37 WCPs 
(eight of which are mobile units), that collect 20 tons 
of waste; the units have over half million users per 
year.

The goal of the project was to design a new WCP 
model designed to satisfy the needs of a neighbour-
hood. The process started with an interdisciplinary 
team that covered the required knowledge areas: 
architects, communicators, environmentalists, etc. 
The first action was to analyse different WCPs. This 
enabled the team to determine the problematic is-
sues (social, environmental, financial) of WCPs and 
the strategies needed to define the WCP described 
below. 

Besides being easy to use and functional, the 
ecodesigned WCP has an attractive appearance and 
features didactic elements. It is also able to commu-
nicate to society the needs and strengths related to 
waste management.

The main components of the ecodesigned WCP 
are:

porting the photovoltaic module. These elements 
are bolted down to a pre-moulded post allowing 
for fast and easy installation and dismantling. The 
streetlight’s electric components are high-efficiency 
lamps, a photovoltaic module, battery, wiring, pres-
ence sensor and a photoelectric regulator.

The eco-streetlight, which is about 3.5m tall, fea-
tures a conical body and a mesh-style support which 
opens up at the top in the form of a panel to hold 
a photovoltaic module. The lights are attached at 
the top of the support in clusters of long-life high-
efficiency lamps. There is a storage space under the 
streetlight for hiding the battery. The light given off 
by the streetlight varies according to several factors: 
the presence of users and sunlight.

In the Material Extraction and Processing stag-
es, the impact of the eco-streetlight is reduced by 
57% in terms of streetlight materials and by 66% in 
terms of base material.

The manufacture of the prototype ecodesigned 
streetlights did not pose any significant technologi-
cal difficulties. Manufacture of the prototype proved 
the viability of the core element of the product con-
cept, namely the ecodesign strategies (see Table 4). 
The streetlight has been in place for six months in a 
public square next to the Barcelona Technology and 
Science Museum. 

TEam 

finanCinG

ConTEXT 

imProvEmEnTs 
aChiEvEd

sosTEniPra (iCTa-uaB) and Juli CaPElla & 
sTEPhaniE hErr

CEma. GovErnmEnT of CaTalonia

PiloT ProJECT for ThE ECodEsiGn of urBan 
furniTurE

—usE of a hiGhly EffiCiEnT liGhT BulB & 
PhoTovolTaiC EnErGy sysTEm (71% rEduCTion 
of EnvironmEnTal imPaCTs)

—dEmaTErializaTion of aErial sTruCTurE

—usE of rECyClEd ConCrETE for ThE BasE

—dEmaTErializaTion of urBan sETTinG

—addrEssinG EnvironmEnTal asPECTs To 
sTrEET liGhTinG

—rEduCTion of liGhT PolluTion

t Table	4.	Main	features	of	the	streetlight	project

enVironmental asPeCt

inTEGraTion in urBan surroundinGs

dEmaTErializaTion of ThE liGhT  
and ThE BasE

usE of maTErials WiTh a loW 
EnvironmEnTal imPaCT

inCrEasE in EnErGy EffiCiEnCy

oPTimisaTion of liGhT EmiTTEd

avoidinG liGhT disPErsion

insTallaTion simPlifiCaTion 

mainTEnanCE simPlifiCaTion 

rEusE of ComPonEnTs

i Table	3.	Eco-briefing	streetlight
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conclusions
The ecodesign methodology has been applied to the 
design of urban environments at different spatial 
scales in the city of Barcelona. This process differs 
from a conventional one mostly in that it takes into 
account environmental criteria throughout the en-
tire lifecycle of the designed products and involves 
highly interdisciplinary teams. Considering envi-
ronmental issues is of particular relevance since the 
incorporation of the lifecycle approach in the early 
design of a product/facility encourages prevention 
of urban environmental impacts and guarantees 
that sustainability goals will be reached. 

Three urban ecodesign case studies have been 
considered (a streetlight, a waste collection point, 
and a neighbourhood) as examples of the poten-
tial of applying ecodesing in urban systems. This 
approach can help reduce environmental impacts 
and bring social (educational, functional, etc.) and 
financial (efficient use of resources) improvements. 

eco-design of a neighbourhood
The city council of Barcelona unanimously ap-
proved, in October 2008, to establish sustainabil-
ity as the driving force for the urban planning of 
the last section of its territory to be urbanised. This 
new neighbourhood will be located in an area called 
Vallbona located in the northern part of Barcelona. 
It stretches over 32.6 Ha and is currently mainly de-
voted to agricultural land uses. 

This neighbourhood will house 2,000 dwellings. 
The area lacks urban continuity and features many 
structural deficiencies as well as isolation from the 
rest of the city. Currently it is almost completely sur-
rounded by natural and artificial barriers: the Besòs 
River and several roads, highways and railways. 

Environmental aspects have been incorporated 
since the conceptualization of the neighbourhood 
and considering the intrinsic determining factors of 
the landscape. The methodology followed through-
out the Vallbona design and planning process is an 
adaptation of the methodology followed in the pre-
vious sections, fully developed in Transition towards 
sustainable cities: opportunities, constraints and 
strategies in planning. A neighbourhood eco-design 
case study in Barcelona (Spain).11

The table 6 presents the basic features of this case 
study.

The waste management system is designed to 
facilitate and encourage public involvement. Com-
munication to users is essential to guide them to de-
posit the waste easily and without confusion.

In terms of communication, the WCP is itself 
an educational, environmental communication and 
interactive project, promoting the values   of waste 
prevention and recycling and reuse among the gen-
eral public.

Table 5 highlights the main characteristics of 
this case study, which followed the same ecodesign 
process than the first case.

The first WCP of this kind will be installed the 
first half of 2012 in the Barceloneta, Ciutat Vella dis-
trict of Barcelona.

t Table	6.	Main	characteristics	of	the	Vallbona	project

TEam 

EnTiTy

ConTEXT 

imProvEmEnTs 
aChiEvEd

BarCElona rEGional and  
sosTEniPra (iCTa-uaB)

BarCElona CiTy CounCil

ECodEsiGn of ThE lasT nEiGhBourhood To BE 
urBanisEd in BarCElona

main sTraTEGiC aCTions:

—minimizaTion of BuildinGs’ EnErGy dEmand

—usE of loCal rEnEWaBlE EnErGy sourCEs 
and a disTriCT-WidE hEaTinG nETWork

—ProTECTion of ThE arEa’s aGriCulTural 
mosaiC

—divErsifiCaTion of WaTEr sourCEs, 
adaPTinG ThE qualiTy of WaTEr To iTs usEs

—loCal rEsourCEs manaGEr ThaT Would 
ProfiCiEnTly manaGE EndoGEnous 
rEnEWaBlE rEsourCEs

t Table	5.	Main	characteristics	of	the	WCP	project

TEam 

finanCinG

ConTEXT 

imProvEmEnTs 
aChiEvEd

sosTEniPra (iCTa-uaB & inèdiT), PiCh aGuilEra 
arChiTECTs, solanas, GErona GrouP

BarCElona CiTy CounCil

ECodEsiGn of a nEW modEl of WasTE 
CollECTion PoinT

—usE of loCal EndoGEnous rEsourCEs 
(rainWaTEr, solar EnErGy), aiminG aT sElf-
suffiCiEnCy

—usE of rECyClaBlE maTErials

—PassivE EnErGy sysTEms

—inTEGraTEd WiTh ThE urBan EnvironmEnT

—didaCTiC funCTion 

—morE usEr-friEndly, aCCEssiBlE and simPlE

—inTEraCTivE WiTh usErs

11	 Farreny,	R.	[et	al.].	“Transition	Towards	Sustainable	Cities:	
Opportunities,	Constraints	and	Strategies	in	Planning.	
A	Neighbourhood	Eco-Design	Case	Study	in	Barcelona	
(Spain)”	in	Environment and planning A.	Vol.	43	(2011b),	
núm.	5,	p.	1118-1134.


