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Abstract This paper shows the project of a Green Office, a sustainable building that 
was erected in the Federal University of Techology of Paraná (UTFPR), in Curitiba, 
Brazil. The main objective is to develop strategies for a more sustainable campus and 
also to use the building as a research laboratory. Support was granted by the 
university’s cooperation agreements that were specially created with over 60 
companies who donated green materials and sustainable technologies. By adopting a 
wood-frame structural model instead of a conventional concrete construction, it was 
possible to conduct a preliminary study of carbon footprint reduction. Also, energy 
efficiency was achieved by using renewable energy systems, thermal and acoustic 
insulation, natural lighting and LED illumination devices. Solar Energy is supplied by 
2100 Watts photovoltaic panels on grid model and 850 Watts in a stand-alone model. 
So far the building has generated almost 1000 Kilowatt-hour since December, 2011. 
The performance of thermodynamic solar panels to heat water are presented together 
with the benefits of green roofs and the water saving gadgets installed in lavatories as 
well an efficient rainwater collection system. The project has also association with 
independent researches who have developed an electric car and a hydrogen fuel cell 
bicycle which will be feed by the solar power generated by the building. It is strongly 
believed that this concrete experience is proving to be more didactic than many 
theories dumped into classrooms. 

 

Introduction 

The words “education” and “environment” began to be used together only after the mid-
1960s. However, the term ´Environmental Education´ officially appears in 1972 during 
the UN Conference on Environment held in Stockholm (Sweden), when the society 
became aware of the environmental problems and governments have decided the that 
the world could be changed through education. 

The Intergovernmental Conference in Tbilisi, Georgia, organized in 1977, is considered 
one of the main events of the Planet on Environmental Education. Organized by 
UNESCO and the Environment Programme of the UN - UNEP, in this meeting it was 
established the definitions, objectives, principles and strategies for environmental 
education in the world. This Conference established that: 



´The educational process should be directed to solving the concrete problems of the 
environment through interdisciplinary approaches, and active and responsible 
participation of each individual and the community´. 

According to Palmer (1998) throughout the 1970s, the focus of the ´Environment 
Education´ was based in the use of the natural environment for first-hand experiences, 
creation of centres for conservation education and urban studies of the built 
environment. In the 1980s, it was possible to see more concern about global education, 
a wider view of the global problems and also actions related to community problem-
solving. In the 1990s, the world was ´empowerment´, where was possible to see more 
communication and more participatory action of nongovernmental organizations, 
volunteers, schools and the business sector. 

In the Twentieth Century we see a mix of great awareness, disillusion and search for 
new models of education for a sustainable future. By 2030, it is expected that almost 5 
billion people will be living in urban areas. Many of the new urbanites will be poor. 
Their future, the future of cities in developing countries, the future of humanity itself, 
all depend very much on decisions made now in preparation for this growth. (UNFPA, 
2007). 

There is no doubt that “education” is one of the more important sectors of society to 
achieve sustainable development. However we face some challenges. Because of the 
traditional organization of the teaching and research institutions in departments, 
obstacles were created to establish the interdisciplinarity, which is the basic instrument 
to solve the social-environmental problems (Motloch and Casagrande Jr., 2010).  

 

Green Buildings are more economic  

A large-scale study based on extensive financial and technical analyses of more than 
150 green buildings in the U.S. and ten other countries provides detailed findings on the 
costs and financial benefits of building green. According to the study, green buildings 
cost roughly 2% more to build than conventional building, far less than previously 
assumed 17% from a public survey conducted by the World Business Council for 
Sustainable Development in 2007 (Kats, 2010). 

       

Additional cost to build green: 
Evidence from 146 green buildings
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Figure 1: Additional cost to build green, Kats, 2010 

 

Achieving sustainability at the institutional scale is a complex and ongoing process, 
involving multiple aspects of university culture from policy, to curriculum, to physical 
operations. However, a green building can provide a wide range of financial, health and 



social benefits. In addition, green buildings reduce energy use by an average of 33%, 
resulting in significant cost savings. 

  

         
Figure 2: Cost and Benefits of Green Buildings. Kats, 2010 

 

Linking Green Theory and Practice in the University 

Most academic agreed that a university campus needs to be a place where economizing 
and environmental concerns should come together. Since 1996, in the United States its 
organized an interdisciplinary conference called “Greening the Campus, which allows 
people representing diverse areas in university communities to share information on 
environmental issues. These areas range from the practical day-to-day management of 
the physical plant to "green" curriculum development and "green" utilization of campus 
resources. The areas are bound by common concerns for achieving environmental 
soundness through safe and sane management of resources. The campus community can 
become a "green" model for society as a whole by gathering and sharing this 
information. (BSU, 2012). 

To Breyman (2000) Campus greening enables us to tangibly improve important 
physical and intellectual spaces. Greens are able, though not without sometimes 
frustrating hurdles, to put their theories and values into action. Colleges and universities 
are both congenial and frustrating institutions for Greens. Tenured Green faculty are 
generally protected by academic freedom (untenured professors proceed at their own 
peril). Junior faculty need mentors in positions of power. Green students are generally 
protected by the service they provide their institutions. Their efforts are enhanced when 
embraced by student governments and college administrations. 

 

Bucknell University green initiatives  

In 1998, the power plant of Bucknell University, Pennsylvania, US, was converted from 
a conventional coal-burning facility to a co-generation power plant fueled by natural 
gas. The co-gen facility captures and reuses waste heat for an overall efficiency is 75-
80%, which is exceptionally high compared to conventional power plants. The co-gen 

Costs and Benefits of Green Buildings: 
Present value of 20 years of estimated impacts based on study data 

set collected from recent green buildings
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power plant has also led to a 40% reduction in the university’s greenhouse gas 
emissions (Bucknell University, 2012).  

In 2000, Bucknell began purchasing wind power to supplement its on site power 
generation.  As of January 2008, wind power represents 100% of Bucknell’s purchased 
energy, for a total of approximately 4 million kilowatt hours per year.  
In April 2008, the Campus Greening Council (CGC) was established as an official 
university committee at Bucknell. The CGC is comprised of students, faculty, and staff, 
and is charged with making policy recommendations to the Bucknell administration on 
matters relating to the environmental impact of the university. 
 
Sometimes getting students on board can be a challenge, However, programs such as 
“Bison Bikes” of the Bucknel can be very attractive. Basically, it is a community bike-
share program offered by Bucknell Student Government (BSG) intended to promote 
environmental responsibility by offering free access to bicycles to all undergraduate 
students for on-campus transportation and exercise 

 

Green Practices at Carnegie Mellon University 

In 1990 Carnegie Mellon adopted a formal recycling policy and appointed campus 
Recycling Liaisons to implement the policy. The liaisons adopted the "Reduce, Reuse, 
Recycling" theme and promoted campus wide efforts to reduce waste. This was the first 
step to a more sustainable campus. In 1999, as part of the Carnegie Mellon strategic 
initiative to enhance the scope and impact of our education and research programs 
related to the environment, the Environmental Practices Committee (EPC) was charged 
to develop a plan for an expanded environmental practices program on campus.  

In 2001, Carnegie Mellon makes a commitment to pursue Leadership in Energy and 
Environmental Design (LEED) Silver Certification for all new buildings and major 
renovations on campus and becomes a member of the U.S. Green Building Council. 

Ten years after the creation of a campus-wide recycling program, the percentage of non-
hazardous waste being recycled has increased from 5% to 13% by weight.  Also, a full-
time position is created at the University for an Environmental Coordinator. In 2006, the 
students at Carnegie Mellon study the weave of grass, dirt and bugs atop its new "living 
roof" at Hamerschlag Hall. In class projects they study how the building design can 
reduce storm water drainage and improve water quality (Carnegie Mellon University, 
2012). 

 

The Green Office proposal of UTFPR 

To create a different environment normally found in university departments, the Green 
Office of the Federal University of Technology of Paraná (UTFPR), in Curitiba, Brazil, 
was designed with integrated spaces, where a common room has shared tables occupied 
by teachers, researchers, graduate and undergraduate students. Also the coffee break 
area is large with comfortable furniture that was designed to promote the interaction 
between people. The idea is to have a “think tank” where different professional from 
different areas of expertise can plan a new university. 

Although the UTFPR is identified by its technological focus, it is also the first in Brazil 
to propose a Green Office that is going to be responsible for the development and 
implementation of environmental management initially at the Curitiba campus, 



followed next by the other UTFPR campi of the State of Paraná. This initiative started 
in 2002 through the activities of the TEMA-Technology and Environmental –
Multidisciplinary Research Group. 

Gathering teachers, students and technicians in a permanent program called TECSUS 
(Sustainable Technology) the Green Office aims to implement actions in accordance 
with Agenda 21. Recently, the UTFPR, signed the Pact 21, which involves some of the 
Higher Education Institutions of the State of Paraná and the Secretary of the Agenda 21 
in Paraná based at the Environmental Secretariat of the State of Paraná (SEMA).  

 

Programs to be developed by the Green Office 

 CAZA – Carbon Zero in the Academy – Principles of greenbuilding 

 REZTO – Zero Waste: Technological and Organic 

 TRECO – Treating Electronic and Computer Waste 

 BUYING GREEN – making purchasing decisions that helps to create a 
sustainable university 

 GREEN LABEL – green certification for technology, processes and materials 

 GREEN CONSULTANCY – service offer by the UTFPR professionals and the 
Students Company to companies which wants to be sustainable 

 PRIZE “GREEN CITIZENSHIP UTFPR” – a prize given every year by the 
UTFPR to a person or a group that helps to achieve sustainability 

 

RCE for Sustainable Development Education and Junior Company 

RCE CRIE_Curitiba 

The Green Office is going to be the headquarter of the RCE CRIE_Curitiba – “Regional 
Centre for Expertise in Education for Sustainable Development” of the United Nations 
University – UNU / IAS – Institute of Advanced Studies. An RCE is a network of 
existing formal, non-formal and informal education organizations, mobilized to deliver 
education for sustainable development (ESD) to local and regional communities. A 
network of RCEs worldwide will constitute the Global Learning Space for Sustainable 
Development (RCE-UNU, 2012). 

RCEs aspire to achieve the goals of the UN Decade of Education for Sustainable 
Development  (DESD, 2005-2014), by translating its global objectives into the context 
of the local communities in which they operate. There are currently 100 acknowledged 
RCEs worldwide and the RCE CRIE_Curitiba was the first to be approved in the Latin 
America, in 2007. 

 

Students Company 

Since the beginning of its construction it was encouraged the direct participation of the 
graduation and under graduation students which has resulted in the formation of the first 
interdisciplinary Students Company of the university called “Econsultoria”. Around 
twelve students have learned through all the building process and now under 



supervision of teacher they are capable to do consultancy for people who may have 
interested in green building. 

 

The Green Office headquarter 

The Green Office project of the UTFPR aims not only to implement an environment 
management program for the campus, but also to promote the integration of 
environmental education, practical activities in the campus and visible sustainable 
projects that can be replicated, such as its headquarters built within the principles of 
sustainable construction: 

 
 Bioclimatic guidelines applied in the architectural design, 
 Wood-frame System - double-walled structure in OSB (Oriented Strand 

Board) panels and treated pine, 
 Thermal insulation acoustic blankets of recycled PET and recycled tire, 
 Windows in wooden frames and double glazing 
 Green Roof - use of local vegetation in two modules of the building, 
 Natural lighting through skylights intelligent systems and LED lights, 
 Use of thermodynamic solar heating system for water,  
 Solar energy generation using photovoltaic panels to supply up to 80% of 

energy to be consumed (the building can also charge an electric car), 
 Rainwater collection system for toilets and cleaning, 
 Use of raised floor made of recycled polypropylene covered by 

modular carpet of approximately 45% recycled content, 
 Mezzanine floor of certified wood (FSC - Forest Stewardship Council)  
 Outside deck made by wood plastic (made up of sawdust and recycled 

plastic)  
 Bamboo furniture for the coffee break area. 

 
 
Why a Wood-Frame Building? 

Brazil is a major producer of wood, however, much of their buildings using cement, 
steel and brick. The traditional construction has high environmental impact when 
considering the whole production chain. The materials most used are made from 
nonrenewable natural resources, has a high carbon footprint, great use of energy and 
water, besides the high production of waste, 

According to biologist José Geraldo Zenid (2012), Institute of Technological Research 
of São Paulo - IPT, there is a prejudice in Brazil against the more intensive use of wood 
in the structure of buildings, the result of inherited tradition of the Portuguese 
colonizers and factors as the lack of appropriate technologies of management and 
application, already established elsewhere. Compared to other structural materials, 
wood has properties that make it attractive: low energy consumption in processing, high 
strength and resistence, thermal and electrical insulation, ease of handling and 
processing with machines or by hand. And the factor that becomes increasingly 
important: carbon sequestration, helping to reduce global warming (ZENID, 2009) and 
the possibility of sustained production in native and planted forests, where techniques 
allow to change the quality of the raw material according to the desired end use. The 
wood of reforestation used is renewable, energy efficient and has good possibility of 



recovery of waste, and contribute positively in the fresh air (INO and BARBOSA, 
2001). 

In southern Brazil, most of the wooden houses are built with simple tables with only 2.2 
inches, mounted in vertical locks, buildings structures considered inappropriate that 
contribute to the spread of prejudice against structural wood. Authors such as Giglio 
(2005) and Bogo (2003) reported the low thermal performance of these houses, in 
contrast to a study in wood fence panels wood-frame style (double wall) in the city of 
Londrina, State of Paraná, has found that some types have thermal comfort comparable 
to traditional brick walls (GIGLIO, 2005). For Molina and Calil Junior (2010) the 
structural behavior of the wood frame allows fast installation, and has total control of 
spending in the design phase, comparable or even superior to masonry in structural 
strength, thermal and acoustic comfort. 

 

Solutions in Wood-Frame at Green Office of UTFPR 

The Green Office of UTFPR (Universidade Tecnológica Federal do Paraná – Federal 
University of Technology of Paraná) is designed to be a model business office within 
the principles of sustainable construction. Thus, the structure adopted was that of wood-
frame structural panels using OSB (Oriented Strand Board), or panels of oriented fibers 
(Zenid, 2009), which form a "sandwich", where you can put inside the thermal and 
acoustic insulation blankets. In this case, was used a blanket of 75mm recycled 
beverage bottles of Polyethylene terephthalate (PET) for thermal insulation and a 
blanket of recycled tires 5mm for the acoustic isolation. For one square meter of PET 
blanket it is recycled thirty PET bottles and for one square meter of acoustic blanket, 
three tires. By using these materials in the Green Office building it was avoid around 
that seven thousands bottles and 540 tires to go to the dump. 

As internal coating, was applied another layer of OSB panels with a layer of pine finish 
(DecoWall) and cement slabs. For the outer covering, sheaths were used (Vinyl Siding) 
and OSB boards, which have an insulating resin on one side (SmartSide) (LP Brazil, 
2011). 

Five days were taken to build the structure, with a crane operator and five people 
(Figure 3), and the walls were executed in twelve days at the factory and with virtually 
zero waste. 

  
Figure 3: Building system of Green Office of UTFPR.  

Source: Escritório verde, 2011 
The thermal-acoustic insulation is directly linked to the concept of sustainable buildings 
when considering the energy savings and thermal efficiency, factors that are considered 



when seeking a "green certification". The initial cost is slightly higher, but 
compensated by a reduction in financial costs of use and maintenance of the building, 

Less energy use, cost reduction, lower carbon emissions, higher productivity and 
greater satisfaction with academic work environment are all the positives of sustainable 
construction that will meet UTFPR with the Green Office. 

One of the studies to be conducted through a Master thesis of the Graduate Program in 
Civil Engineering - PPGEC, supervised by Prof. Casagrande Jr., is the calculation of 
fixed carbon inventory throughout the system. According to Tavares (2006), brick, 
cement, clay products, lime, and steel require a high amount of energy to be ready for 
use in construction. This energy is associated with CO2 emissions directly and 
indirectly. Thus, this study is of great importance to science, especially when discussing 
measures for greenhouse gases emissions reductions and ways to tackle climate change. 

According to Kobiski and Casagrande Jr. (2011), who compared CO2 

emissions between different types of construction, the wood framing model  emits up 
to 73%  less carbon dioxide compared to the concrete construction model, considering 
the energy life cycle of the materials.  Since the production of  CO2, in this 
case is indirectly connected to the energy demand for the production of 
materials, priority was given to the use of materials with low demand of energy for 
production and low emission of  CO2. The forest carbon sequestration is linked to the 
process of  CO2 fixation by plants through a biological mechanism called 
photosynthesis. Through it, the CO2 is absorbed by plants and then released to the 
atmosphere in the form of O2 with the carbon atom incorporated in the 
timber. The Green Office of UTFPR has a great number of materials that have a load of 
carbon incorporated, such as windows, the deck, walls, the structural model, and the 
stair. 

 

The Use of Green Roofs 

The international use of green roofs is already well known. According to Araújo 
(2007), countries like Germany, Austria and Norway have been widely use the concept 
of green roof, including due to the strong interest in reversing environmental 
degradation and elimination of green space. Green Roof is a roof with a layer of soil 
with vegetation or substrate. The intensive models use plants with higher consumption 
of water, fertilizer and maintenance, extensive models use plants that have high 
resistance to rain and climatic variations, minimizing maintenance and structure (Laar 
et al, 2001).  

The high surface temperature of the majority of roofs when exposed to sunlight is one 
of the problems of conventional construction. In Brazil is common cracks and leaks in 
slabs over the years, the high temperature variations with summer, winter, sun, rain 
deteriorates the materials, particularly concrete. Onmura et al (2000) showed that a slab 
exposed to sunlight at an ambient temperature of 38°C during summer in Japan, has a 
difference of 30°C, except when covered by green roof. Vecchia (2005) reported that 
temperatures on the surfaces of roofs are much milder in the green roof. And recorded 
internally at a building with a green roof thermal amplitude average of 9.2 ° C, relative 
to the external of 21.4 ° C, and a thermal lag of about 4 hours, the time it takes to 
change internal when changes external temperature. 

Thermal comfort with lower amplitude of variation of the internal temperature 
translates into savings. Mello et al (2010) estimate a 40% reduction in energy 



consumption of air conditioning in the Faculty of Mechanical Engineering, UNICAMP, 
with the implementation of green roofs. Another important factor, studies show that 
green roofs come soundproofing, a substrate of 12 cm depth can reduce sound by 40 
decibels (Oliveira & Ribas, 1995). 

In Green Office of UTFPR two green roofs were implanted, as shown in Figure 4, 
photos and 3D illustration of the project. In this system we used the modular system 
composed of residues of EVA (polymer used in shoe soles) that comes with substrate 
for vegetation (ECOTELHADO, 2011). These modules are placed on the slab with a 
waterproof paint known as "liquid rubber" developed through nanotechnology (HM 
RUBBER, 2011). Upon them, grasses ridges were accommodated, as in the coverage of 
the coffee area, and may be accessed by the mezzanine. In the front of the building, the 
coordination area will also receive a green roof with plants that require less water to 
stay. This will be the first building of UTFPR to employ green roof and its evaluation 
will be one of the important research issues related to sustainable model office. 

 

  
Figure 4: Students helping in the installation of EV's green roof UTFPR.  

Source: Escritório Verde (2011) 
 

Natural Lighting and LED lights  

The design favored the entry of natural light through a set of large windows, 
strategically placed. Studies also demonstrate the efficiency of these double glazed 
windows, still costly and not very widespread in Brazil. Baltar (2006) shows a study in 
hospitals where various types of glass are tested in relation to air-conditioning 
spending, concluding in a trial reduction of 7% over 12 months in energy costs for air 
conditioning (cooling and heating). 

LEDs (Light Emitting Diodes) are semiconductor electronic devices in the class of 
diodes (junction of P and N materials) that emit light when forward biased (positive on 
the P side and negative on the N side) and supplied with sufficient energy. Chemical 
and physical processes cause the energy turns into heat and photons (light), and special 
design elements distinguish the common diode of the LED, where the energy is 
converted mainly into light (electroluminescence). The visible light is not 
monochromatic, like a LASER, but has a predominant color in a narrow-spectrum, high 
efficiency (conversion of electricity into light, lumen per watt, lm / W) (Boylestad and 
Nashelsky, 1996). According Polidoro (2009), in relation to the LED light bulbs, has a 
shelf life up to 50x and higher consumption by 80% smaller, less energy consumed in 



the production and use, noting that about 20% of global expenditure on electricity is 
used with lighting. 

The Green Office of UTFPR uses LED lights in white, this color can be obtained from 
the combination of using blue or other colors with the addition of yellow phosphorus 
(Novick, 2008). Because LEDs use direct current, converters (drivers) are mounted 
close to LEDs in luminaries. 

 

Double Glazed Wood Windows 

Silva and Almeida (2003), with analysis methods based on the Portuguese legislation, 
evaluated the annual energy needs (NEA) and the annual cost of energy (CAE). The 
NEA (kWh/m2.ano) were obtained by the sum of the energy needs for heating (NEAq) 
with cooling energy needs (NEArr). The CAE (€ / year) was calculated based on the 
useful floor area of buildings studied and the cost of energy, since electricity is used (€ 
0093 / kWh), this study concluded that the increased investment in double glazing, 
compared to the simple, pays for itself in 9 years. The windows of the Green Office are 
made with Lyptus wood and double glazing, as shown in Figure 5. 

 

  
Figure 5: Double glazed windows. Source: Escritório Verde (2011) 

 

Solar power generation 

The term "photovoltaic cell" is used by any device that converts light into electricity, 
more used to light sensors, such as those used in cameras. For the case of electricity 
production to consumption, the most common term is "photovoltaic cell", the set of 
photovoltaic cells could be called module or photovoltaic panel board. As its energy 
source is sunlight, designated solar photovoltaic panels.  

The solar panels can be connected by an inverter which converts the variable DC output 
of the solar panel into a utility frequency alternating current that can be fed into the 
commercial electrical grid or store energy in batteries that can be used when there is no 
sunlight, in this case additional equipment is required in the system. A charge controller 
is responsible for keeping batteries charged properly. 

The Green Office aims to be the first building with solar autonomy of the State of 
Paraná, with about 2950 Watts installed (Figure 6), one part connected directly to the 
public power (2100 Watts on grid tie model) and another part stored in batteries (850 



Watts). Was also installed a small wind generator of 500W for testing and observation, 
there are plans for future expansion. 

 

  
 

Figure 6: Installation of Solar panels   
Source: Escritório Verde  (2011) 

 

Since the inauguration of the “Escritório Verde”, on December 15, 2011, around 1000 
Kilowatt-hour was generated by the grid tie system. Taking into consideration that we 
are in the summer season, it’s believed that we are having maximum generation of the 
system. 

Structures for water circulation coils will be coupled to photovoltaic panels of the 
Green Office, cooling the panels with a consequent increase in the life and efficiency, 
arguably reduced when working in high temperatures caused by solar irradiation. As a 
byproduct is generated usable hot water. 

 

Water heating system 

The water heating and cooling of the Green Office UTFPR consists of a 
thermodynamic system (heat pump) with solar panels that capture the heat (from the 
sun and from the environment) for water heating. 

Thermodynamic systems are fundamentally based on the compression and expansion of 
some gas, the principle of "heat pump" of the French physicist Nicolas Carnot. Basic 
equipments are a compressor, a condenser which exchanges heat with a hot water tank, 
an expansion valve, an evaporator panel. In the case of water heating, the compressor 
compresses gas making it fluid and thereby increasing its temperature in the condenser, 
the fluid is immersed (a coil) inside the tank with water to be heated. Then the fluid 
goes to the expansion valve, and being expanded, it becomes gas again in the 
evaporator panel, sucking heat from the environment (the “solar" panel exposed to the 
external environment becomes cold), the hot gas returns to the compressor and the 
cycle repeats. Therefore, the expansion of the gas absorbs heat from outside, cooling 
the external panel, and the compression delivery heat inside the tank, heating the water. 

The thermodynamic system does not need sunlight, that is, it transfers heat from one 
side to another, the outer panel (evaporator) becomes colder as the storage tank water 
gets warmer. Although requiring electric power source with a compressor, this system 



uses external energy to heat, spending around ¼ or less of the energy required to heat 
with electric heaters, for example. 

 

The finished building 

The green office is in full operation since March 2012 (Figure 7) and it is in evaluation 
regarding energy efficiency, thermal and acoustic comfort, carbon footprint and water 
consumption.  

  

  
Figure 7: Outside e inside view of the “Escritório Verde” (2012) 

 

Future projects associated to the Green Office 

Electric car and Hydrogen Bike 

With the electricity generated during the day by photovoltaic panels, the project also 
aims to feed an electric car and a bicycle powered by hydrogen. The idea is to unify 
projects like this to the proposal of the Green Office, creating environments for 
discussion and research also in the field of sustainable mobility. 

 

The Pompeo Eletric Car  

The electric vehicle to be evaluated is the Tricycle Pompeo (2011), Figure 8, which 
uses rechargeable batteries. It's an electric car being developed in Paraná, the first 
genuinely Brazilian electric car and promises to be accessible to all, both low cost and 
simple technology. Pomp may have a range of up to 200 km, and will only need 1KWH 
to run 10 km at a cost of R$ 0.40 (~U$0.22), or R$ 0.04 / km (U$ 0.022 / km). The 
project has been under development since 2007 and has partnerships with several 
companies in the automotive sector, and the tests with the prototype will be completed 



by the end of 2011. Having investments in its production, the estimated market price 
for a basic vehicle can be in the range of 30 thousand “Reais” (17 thousand US dollars).  

  
Figure 8: Illustration and prototype electric car POMPEO. 

Source: Triciclo Pompeo (2011) 
 

Hydrogen Bike  

The hydrogen bike is part of a research being conducted by a master student from the 
Post-Graduate Program in Mechanical Engineering of the UTFPR (Figure 9). The 
hydrogen-powered bike uses this gas inside a cylinder made of innovative composite 
materials, including PET bottles and carbon fibers, lighter than conventional steel. The 
bottled hydrogen is used in a fuel cell that generates electricity that powers a motor. 
The idea of business is generating the hydrogen at charging stations that collect 
rainwater and will be covered with photovoltaic solar panels, so they have some 
autonomy. In the recharging station, the electricity generated will be used to 
electrolysis the water collected, generating hydrogen. 

  
Figure 9: Hydrogen bike  

Source: Escritório Verde (2011) 
 
Conclusion 
 
Universities are one of the main institutions that can contribute for any country’s 
growth. It is believed they should play a key role in ensuring the sustainability of 
important resources like energy and water. Unfortunately, we incentivize our academic 
scholars to think narrowly, to research narrowly, and to teach narrowly (to the extent 
that they’re incentivized to teach), and as a result we educate our students narrowly, and 



they graduate without a broad understanding of how the natural systems upon which 
their lives depend even function (AASHE, 2011) 
 
To implement education for sustainability in a large scale is a huge challenge and there 
is a great responsibility of the academy in this context. Finding new formulas to create 
environment awareness and commitment in order to have an engaged society is not an 
easy task. The time requires partnership and strong networking to strength the 
environmental movement. Actions to improve training in environmental education and 
management are key elements, as well as the development of sustainable projects that 
can be replicated in any region. The green office project follows these assumptions and 
can help raising awareness through sustainable-based projects. 
 
The project are still being studied and the evaluation of its results over the next five 
years will demonstrate the environmental and socioeconomic gains of the applied 
technologies. Thus, the construction shelters it is not only a place for sustainable 
assessment initiatives inside university, but also a living laboratory which walks 
towards the future with scientific research. 
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