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ABSTRACT: Sustainable Communities, developed in an integrated economy – environment – 
society concept represent a viable path to follow for the future. Their development involves 
significant changes in economy, energy production and consumption, and environment protection. 
To be feasible these changes require an optimal design, giving use to all the local resources; 
hence, local acceptance and commitment including the initial financial support are needed and 
this is most likely to get if the entire community participates to the development plan and 
exploitation actions. Based on an extended analysis, the paper proposes the development of a 
Community Company for Sustainability and outlines the motivation, objectives and action plan of 
such a structure that involves the prosumers and the decision makers at community level.     

Keywords: Sustainable Community; Sustainable Built Environment; Renewable Energy 
Systems; Water Reuse. 

DEZVOLTAREA COMUNITATILOR DURABILE PRINTR-UN MANAGEMENT 
INTEGRAT INOVATIV – REZUMAT: Comunitățile Durabile s-au dezvoltat într-un concept 
care integrează aspectele economice, de mediu si cele sociale pentru a furniza o cale viabila 
pentru viitor. Dezvoltarea acestor comunități implica schimbări semnificative la nivel economic, 
in producerea si utilizarea energiei, in protecția mediului. Pentru a fi fezabile, aceste schimbări 
trebuie sa fie proiectate optimal, valorificând la maxim resursele locale existente; in fapt, este însă 
necesara acceptanța si implicarea comunitară, inclusiv prin suportul financiar inițial iar acestea se 
pot obține numai daca întreaga comunitate participa la planificare si la acțiunile de exploatare. 
Pornind de la o analiza aprofundata, lucrarea propune dezvoltarea unei Companii Comunitare 
pentru Sustenabilitate si evidențiază motivația, obiectivele si planul de activități al unei astfel de 
structuri care implică membri activi si factorii de decizie de la nivel comunitar.   

Cuvinte cheie: Comunitate Durabila; Mediu Construit Sustenabil; Sisteme de Energii 
Regenerabile; Reutilizarea Apei.  

1. INTRODUCTION 

During the past two centuries most of the anthropic 
activities were developed aiming at a better and 
longer life thorough a continuous economic progress; 
unfortunately this was reached by unbalancing the 
finely tuned mechanisms that govern the Earth, 
particularly the environment. These lead to a 
complex crisis as result of a combined effect of 
pollution (greenhouse gases, solid wastes, polluted 
natural waters, etc.) and accelerated depletion of the 
natural resources, including fuels and important raw 
materials. Unless this trend is reversed, the Earth 
resources and the civilization (as we know it now) 
will slowly face decline and eventually destruction.  

Firstly formulated by Meadows et al. (1972) in the 
well-known report The Limits of Growth and in the 
sequent editions, this statements lead to the 
Sustainable Development concept, launched by the 
UN World Commission on Environment and 
Development lead by Gro Brundtland (1987). The 
threats became more visible during the past 15 years, 
therefore sustainability actions became more 
coherent in the past decade, supported by a legal 
frame limiting the greenhouse gases emissions and 
supporting the implementation of renewable energy 
systems, the promotion of a sustainable built 
environment, along with water and waste 
management. However, the resulted actions are 
divided and scattered and their impact, although 
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significant, does not match the dynamics of the 
environment and resources decay. This is why more 
concerted actions are required, that should be 
efficient and affordable for getting the acceptance of 
a large share of the Earth population. These should 
rely on an integrated economy – environment – 
society approach, for any human settlement that 
decides to develop as a Sustainable Community. A 
combination of social awareness with environmental 
and especially economic benefits can support the 
development of such a community.  

This paper proposes a novel path that requires the 
development of a Community Company for 
Sustainability, governed by business rules and 
focused on meeting the sustainability thresholds for 
the sole benefit of the community. This implies that 
all the sustainability measures and actions are done 
with and for the communities. 

2. THE SUSTAINABLE COMMUNITY 
MODEL 

Many definitions are currently describing the 
Sustainable Community Concept. Most of the 
definitions are conceptual, giving priority to the 
involvement and commitment of the inhabitants. The 
concerted actions have to be optimally designed, 
considering the local needs and resources, assessed 
for the current state and for at least 15… 20 years on,  
in “a long-term perspective (…) well beyond the next 
budget or election cycle” as formulated by the 
International Institute for Sustainable Communities, 
(http://www.iscvt.org).  

A more measurable definition considers the rate of 
the resources consumption vs. the rate of their 
regeneration and outlines the unsustainable path 
followed now-a-days by the large majority of the 
communities: “A community is unsustainable if it 
consumes resources faster than they can be renewed, 
produces more wastes than natural systems can 
process or relies upon distant sources for its basic 
needs." (http://www.oly-wa.us/SustainSouthSound).  

Although any definition outlines the need for 
integrated economic – environment – social actions, 
most of the case studies are actually preliminary 
steps developed by communities towards 
sustainability. This is good but not good enough; 
however, there are several communities developed in 
the real sense of sustainability (Fraker, 2013): 
- Vauban is a sustainable district close to Freiburg 
(Germany), built on the site of a former military base. 
The housing follows the Low Energy Building (LEB) 
standards and renewables are almost totally covering 
the energy demand for electricity (by photovoltaics), 

for heating and cooling (heat pumps and biomass) 
and for domestic hot water (solar-thermal collectors); 
- Kronsberg, close to Hanover (Germany) was 
launched during the Hanover International World 
Exhibition in 2000; the LEB standard is implemented 
for the entire community with a maximum 45-
55kWh/m2 per year. Electricity is delivered by wind 
turbines (3.5 MW) and 104 social housing 
apartments are heated using 1350m2 of solar-thermal 
collectors; the exceeding heat collected during 
summer is stored into a sunken tank, hence the solar 
energy covers about 40% of the total heating 
demand. The backup source is a gas-fired CHP. 

The analysis of these sustainable communities (and 
several others) shows that the concept is likely to be 
successful in rather small urban or rural 
agglomerations, like districts or villages, where the 
integrated development can be realistically managed 
in terms of initial actions/investments but also 
considering the day-to-day exploitation.  
 
Another common feature is that any action plan 
should consider the energy issue, as being the key for 
any functional community. Additionally, the 
sustainable community concept imposes the energy 
production from renewable sources (in a large extent) 
without destroying the natural balance and without 
giving raise to unfair competitions with other local 
economic activities, as Fig. 1 shows. 

 

 

Fig. 1. Energy production and consumption, the key of a 
functional sustainable community 
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Fig. 2. Pollution mitigation and wastes as second raw 
materials in a sustainable community 

The community will give extended use to the local 
resources, both for energy production and for the 
main economy activities (agriculture, industry). A 
competition between the environment quality and the 
economy development will ask for a compromise that 
has to be met according to the community needs; this 
is why, social aspects (jobs, services, housing) will 
contribute to the decision making process, based on 
correct and complete information and/or education. 
 
In a sustainable community the environmental 
problems related to the wastes need also to be well 
addressed and, as Fig. 2 shows, most of the activity 
sectors are producing wastes that could be used as 
second raw energy sources. The use of waste is 
economically feasible, avoids pollution and limits the 
depollution costs. 

Hence a dedicated community structure, institution or 
company, with social and societal acceptance, could 
represent the solution for developing a sustainable 
community respecting the technical and economic 
feasibility prerequisites. Such a structure, a 
Community Company for Sustainability would have 
the beneficiaries (the inhabitants) as shareholders and 
should function based on the market laws.  

3. THE BUILT ENVIRONMENT IN A 
SUSTAIABLE COMMUNITY 

This integrated approach supports the idea that, if 
well managed, sustainability can develop as a 
successful business; the initial investment may be 
high but the length of the payback time depends on 
how well the community manage to (self)organize in 
giving value to all the local resources. While the 

social services and the economic activities are rather 
predictable for a long period of time (based on the 
current and the future business plans), the built 
environment requires a special attention, as being one 
major energy consumer and waste producer but also 
because of its more complex and less predictable 
development trends; these trends are directly linked 
to the economic development, but also to the increase 
in the living standards, the demographic trends, etc.  

Another important difference is that in the local 
industry, agriculture, forestry or services activities 
the decision act is the responsibility of a well-defined 
and limited number of persons/structures, while the 
decisions of household owners involves actually a 
large share of the community’s inhabitants. To 
comply with the specific technical features of the 
sustainable communities, these inhabitants must have 
a direct link to the results, thus they have to change 
the status from “consumers” to “producers and 
consumers”, i.e. to “prosumers”; this will not only 
support the implementation of renewable energy 
systems but will also contribute to significant energy 
savings and environmental protection actions (Brand, 
et al., 2014).  

In developing a sustainable built environment the 
steps to be followed are (Visa, and Duta, 2014): 

Step 1: Identifying the thermal and electrical energy 
demand, considering the households and other 
community buildings and appliances. In an initial 
approximation this can be done based on the current 
costs claimed by the utilities providers (if available) 
or by inquiring the users. This has to be correlated 
with the buildings quality (energy losses) and the 
need for refurbishing, as the sustainable energy 
measures are feasible only if implemented in LEB. 

Step 2: Assessing the renewable energy potential, at 
the community level, considering the outskirts and 
the built environment; for the latest, specific features 
of the buildings should be known: e.g. the area of the 
south (S)-, SE- or SW-oriented facades and  roofs, 
the surface of the available flat sites as rooftops, 
parks and yards, etc. 

Step 3: Design the energy mix, based on renewables 
and traditional fuels. The percentage of renewables in 
the energy mix and its dynamics is subject of the 
community decision or of the community business 
company responsible for this. When designing the 
energy mix, functionality, efficiency, affordability 
and feasibility represent the main decision criteria 
and have to be governed by the sustainability 
thresholds and targets: e.g. 100% green community, 
“zero carbon emissions”, etc. (Schoor, and Scholten, 
2015). To reach high sustainability, a larger share 
than 50% of the energy demand should be covered by 
renewables, in Nearly Zero Energy Buildings, nZEB 
(Visa, et al., 2014); the energy supply in such 
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buildings can be (a) individually designed, (b) at 
community level or (c) in a combined scenario 
buildings – community. The latest approach best 
meets the technical and economic feasibility and is 
mostly recommended as presented in Fig. 3. Hence, a 
combination of renewable energy sources and fossil 
fuels represent the beginning and the share of green 
energy sources can be gradually extended if the 
community decides to reinvest the profit obtained 
after the payback duration. This profit may directly 
come as result of incentives or is indirect – as saved 
funds by no longer paying utilities based on fossil 
fuels.  

 
 
Fig. 3. Sustainable built environment 

Planning should also consider that most of the 
renewable energy systems have a lifetime of 20…25 
years, thus after this period the systems has to be 
renewed – at least the convertors (the photovoltaic 
modules, the solar-thermal collectors or the heat 
pumps). The options of saving for the next systems 
or investing in extending the renewables represent 
business decisions that should also be taken by the 
Community Company for Sustainability. 

As Fig. 3 shows, the sustainability scenario must 
extend to another main utility, water (and 
consequently the wastewater resulted after use). 
Water use and treatment is highly recommended to 
be done in centralized systems, at community level, 
in dedicated plants where the environmental 
indicators can be monitored and respected. 

Similarly to energy, water represents a problem of 
our present; although the reserves are enormous on 

the Earth, the water sources suitable for 
potabilization represent less than 5% from the total 
amount and, due to incomplete depollution processes, 
the natural water sources are more and more loaded 
with hazardous compounds (Duta, and Visa, 2015). 
This makes water treatment an almost unavoidable, 
energy consuming and costly process, especially 
when using the surface water resources (Sonnemann, 
et al., 2015). This “water stress” can be mitigated by 
implementing wastewater treatment processes able to 
deliver water ready for re-use; the concept already 
functions for “grey water” used in agriculture and is 
intensively investigated for the fully clean water, to 
be used in industry and households (Simmons, et al., 
2015; Garcia, and Pargament, 2015). 

Hence, planning will consider the energy demand in 
buildings and other community appliances (including 
the water and wastewater treatment plants) that 
should be met by renewables and traditional energy 
sources, and by using the wastes from agriculture, 
industry, wastewater and household activities.  

However, there is not a pre-set solution that can be 
replicated for any community, all over the world. The 
adequate path depends on the specific geographical 
location, economic development level, but also on 
traditions, culture, etc. Therefore, a dedicated 
company able to formulate the Sustainable 
Community path and responsible for implementing it 
as a profitable community business has to rely on 
concrete parameters and indicators. 

4. THE COMMUNITY COMPANY FOR 
SUSTAINABILITY 

In many countries including Romania, large scale 
renewable energy systems are implemented in the 
close vicinity of the communities. Most of these are 
simply business cases of utility companies that 
support the overall concept of sustainability but bring 
no tangible advantages to the human settlements 
where they are located. This is why in many cases 
conflicts may raise and the entire concept becomes a 
source of social stress and discontent.  

An extended approach must rely on the communities, 
on their resources and needs because eventually 
everything is about their future. As direct 
involvement of the members is essential (as 
prosumers), the extent of such a settlement cannot be 
too large, hence villages or urban districts are 
considered as optimal. 

There are not two identical small communities. The 
scenarios for the near and more distant future should 
consider the development dynamics of industry 
(matching an increase in the energy consumption) 
and agriculture (that will limit the available area for 
implementing renewables), along with the 
demographic trends; additional micro- and macro-
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economic indicators can increase the accuracy of 
these scenarios.  
 
Considering the transition towards sustainability 
different categories of quantifiable information need 
to be addressed, as presented in Fig.  4: 

- The location: geographical coordinates 
(latitude, longitude and altitude), the landscape 
(plain, hilly, mountain regions) and large water 
resources (sea, ocean, large rivers or lakes). This 
will influence the weather profile and its seasonable 
variations, thus the renewable energy potential 
(particularly the solar and wind resources but also 
the availability of small hydros sources); 
- The economic activities profile (industry, 
agriculture, tourism, other services). This will 
influence the current and predictable energy 
demand; this also can be linked to the already 
existent infrastructure for water, electrical and 
thermal energy distribution. The economic 
development will also indicate the level of 
financing the inhabitants could be willing to invest 
in sustainability. 
- The built environment: types of buildings 
(individual households, block of flats, 
condominiums, etc.), buildings’ quality that 
significantly influence the energy demand 
(depending on the year of building and level of 
refurbishment), and buildings’ architecture that can 
give info on the available implementation areas for 
renewable energy systems. 
- Social and cultural features: local history, 
traditions and education level that will influence the 
opening to changes; demography that influences the 
willingness for investing in future, employment that 
matches the financial resources required as initial 
community contribution and the planning for 
future.  
 

However, as Fig. 4 shows, any planning should start 
by assessing the renewable energy resources 
availability and the community willingness for 
investing in sustainability. The first factor will 
influence the technical decisions (that can be done by 
any utility company), while the second will govern 
the next steps in developing the Community 
Company for Sustainability. This company should 
follow an Action Plan based on a set of objectives 
that require specific expertise and activities, as 
presented in Table 1. 

This Community Company for Sustainability could 
thus develop as a joint stock company, involving as 
shareholders household owners, the farmers, the 
employers of industry, and service companies, the 
representatives of the local administration. The 
structure should be developed according to the 
community type and traditions but the main issue is 
that it has to get not only acceptance but 
support/commitment for all the actions, once jointly 
decided.  

 

Fig. 4. Factors that influence the transition towards 
Sustainable Communities. 

Table 1 General Action Plan of the Community 
Company for Sustainability 

Objective Activity Expertise 

Plan the 
Sustainable 
Community 

Analyze the 
resources and 
demand 

Technical expertise

Plan the renewable 
based energy mix 
and the integrated 
plan of the 
sustainable 
community 

Technical and 
management 

expertise 

Gain the support 
and acceptance  

Communication 
and project 

management skills

Implement the 
Sustainable 

Community Plan 

Implement the 
Energy efficiency 
measures 

Technical expertise

Implement the 
renewable energy 
systems 

Technical expertise

Implement the 
water and waste 
management 
systems 

Technical expertise

Operate the 
Sustainable 

Community as a 
successful business

Monitoring the 
demand-production 
balance 

Technical expertise

Involve local 
working force 

Education and 
training expertise 

Smart use of funds Management 
competencies 

Get tangible 
advantages for the 
community  

Business and 
management 
competences 

Gain continuous 
acceptance 

Communication 
skills 
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5. CONCLUSIONS 

The paper provides a coherent analysis of Sustainable 
Communities that represent the building blocks in the 
only possible path towards the future. Although this 
is almost unanimously agreed, the development of 
sustainable communities is still limited by a broad 
variety of reasons which in depth are linked to the 
lack of involvement of the community inhabitants 
and their real and tangible benefits when choosing 
the sustainability path. To fill this gap, the concept of 
a Community Company for Sustainability is 
proposed, justified and explained as a business 
structure aiming at meeting the sustainability 
thresholds, involving the community for its one 
benefit. 

ACKNOWLEDGEMENT 

We hereby acknowledge the project EST in URBA, 
PNII-PCCA Type 2 contract no. 28/2012 financially 
supported by the Romanian National Research 
Council.  

 

REFERENCES 

Brand, L., A. Calvén, J. Englund, H. Landersjö, P. 
Lauenburg (2014). Smart district heating 
networks – A simulation study of prosumers’ 
impact on technical parameters in distribution 
networks. Applied Energy, 129, 39-48 

Duta, A., and Visa, M. (2015). Simultaneous removal 
of two industrial dyes by adsorption and 
photocatalysis on a fly-ash–TiO2 composite. 
Journal of Photochemistry and Photobiology A: 
Chemistry, 306, 21-30 

Fraker, H., The Hidden Potential of Sustainable 
Neighborhoods: Lessons from Low-Carbon 
Communities (2013). Island Press, Washington 
U.S. 

Garcia X., D. Pargament, (2015). Reusing 
wastewater to cope with water scarcity: 
Economic, social and environmental 
considerations for decision-making. Resources, 
Conservation and Recycling, 101, 154-166 

Meadows, D.H., D.L. Meadows, J. Randers, W.W. 
Behrens (1972). The Limits of Growth, New 
York Universe Books. 

Schoor, T., B. Scholtens (2015), Power to the people: 
Local community initiatives and the transition to 
sustainable energy. Renewable and Sustainable 
Energy Reviews, 43, 666-675 

Simons G.W.H., W.G.M. Bastiaanssen, W.W. 
Immerzeel,(2015). Water reuse in river basins 
with multiple users: A literature review. Journal 
of Hydrology, 522, 558-571 

Sonnemann, G., E. D. Gemechu, N. Adibi, V. De 
Bruille, C. Bulle, (2015). From a critical review 
to a conceptual framework for integrating the 
criticality of resources into Life Cycle 
Sustainability Assessment. Journal of Cleaner 
Production, 94, 20-34 

Visa I., and A. Duta (2014), The Built Environment 
In Sustainable Communities, in Sustainable 
Energy in the Built Environment – Steps 
Towards nZEB (Ed. Visa I.), 3-30, Springer 
Proceedings in Energy 

Visa, I., M.D. Moldovan, M. Comsit, A. Duta, (2014). 
Improving the Renewable Energy Mix in a 
Building Towards the Nearly Zero Energy Status. 
Energy and Buildings, 68, 72-78 

World Commission on Environment and 
Development (1987). Our Common Future. 
Oxford: Oxford University Press. 

 
 


