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Abstract - A major concern nowadays is the social

responsibility of engineers and what nature of actins the
universities should take in order to help the creabn of a
genuine social dimension on the students’ curricuim.
Aiming to address this endeavor, a program called Poli
Cidada” was developed at the Escola Politécnica of
University of Sdo Paulo. The main goal is to fostethe
creation of opportunities for engineering studentsto
develop their course projects, based on requestsofm
different non-profitable organizations, which work with
underprivileged classes or groups with special need
This paper presents how the program creates the
interaction between the non-profit organizations, he
University and different sectors of the society irorder to
provide conditions for the development of engineeng
projects. Some projects have the support of private
companies through the non-profit organizations. In
addition, noteworthy examples of projects were give
including one involving indigenous communities and
another developed for some Brazilian slams. The
experience has been very successful, allowing thedents
to interact with realities far different from their own and
also to provide solutions to social segments thadald not
afford high-qualified professionals to mend some otheir
daily problems.

Index Terms - social inclusion, engineering education, social
responsibility, enterprise partnership in socialjpcts.

INTRODUCTION
Since the last decade, the development of soci
responsibility projects and collective activitieashgained a
solid support from the enterprises and the wholeiesp.
Some worldwide known scandals involving the abu$e o
plant-floor employees in deprived countries havetgouted
to promote the consciousness of the social ensarpri
responsibility. As an example, it could be mentirtde
regretful scandal involving child labor in Nike fades in
Indonesia in 1996 or the exposition of Viethamesekers
to toxic fumes in 1997. After these scandals hawt tge
attention from the worldwide press, Nike has emédathe
social responsibility cause and has helped to dissde this
idea among others enterprises and society atlallJ [3].

In the face of this sorrowful reality, universitiasound the

world have realized the need for engaging theidestts in
social programs within disadvantage communities an
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preparing them for this new market demand — pradesss
aware of the social responsibility are expectednfrthe
nowadays companies. As an example, we could nretit®
Poli Cidada Program held by Escola Politécnica fritm
University of Sdo Paulo, whose purpose is to prentbe
engagement of the students in social programs vingl
low-income communities that live in the city of S@aulo as
well as around other smaller countryside cities Bdme
other examples, worthwhile to be given, are the db-L
course (Design Laboratory) kept by MIT Media Lab hoth
undergraduate and graduate students, whose purpdse
promote the development of low-cost technology tsoms
for daily challenges from impoverished communifigsand
EPICS Engineering Projects In Community Service) from
Purdue University a program in which teams of
undergraduates design, build, and deploy real syst®o
solve engineering-based problems for local communit
service and education organizations [6].

The main purpose of this paper is to present tHe@dada
program and to reveal how it has affectively acclishpd

its intention to create an interaction among naofipr
organizations, the university and its studentsrateoto gain
ground to provide conditions for the development of
engineering projects that present solutions foriadoc
demands.

This paper is organized in four sections, in additio this
first one. The second section describes the mainitaes
and projects that have been developed under Pdadai
program. The third section discusses the role of th
nterprise participating in this program. The fausection
resents the perspective of the students that paneipated

in the Poli Cidada Program since its creation. Tifih
section brings real examples of projects develgpidy by
Poli-Cidadd Program, MIT-Media Lab Program and the
Bradesco Foundation. At last, the final sectionlyses the
results earned by the Poli-Cidadad program in deietp
social projects jointly with students and entermsis

PoLlI CIDADA PROGRAM

In the Brazilian reality, as well as in almost d#veloping
countries, the economical inequality, accordindg-tmdacao
Getulio Vargas in June 2006, reached the alarmatg of
18.57% of the population. As a consequence, woeful
scenarios of low socioeconomic standards wherepgraui

geople are deprived of fundamental resources tlatenm
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societies provide to everyone are faced today.dnyntases

involve multiple departments of the engineeringosthas

these people have no access to minimum conditidhs ovell as of other unities in the university.

education, health care, housing or employment THey
cannot take part of a social and community life falé
citizens. Transforming these people’s
represents a great challenge and in order to orerdg a
blatant clamor for a range of social partnershipeguired.
Technological resources and educational

life condiso

THE ROLE OF THE ENTERPRISE

As previously discussed, nowadays most of the compa
are aware of their social responsibility. Some canips

processes &have embraced this cause seriously and have achierg

important mechanisms in the quest for these ddsirabfavorable results. Other companies have decidegostipg

transformations and represent the basic motivationthe
creation of the Poli Cidada program [4].

this sort of initiative focusing on the marketindes

In the case of social projects developed by thearsities,

Poli Cidada program has its main goals to motivatehese enterprises have participated in differentyswa
undergraduate and graduate Engineering students apgoviding:

professors from Escola Politécnica from the Uniipgrsf
Sao Paulo to develop social projects that fulfi needs of
Brazilian poorest communities. Poli Cidada was te@an

2004 and has already fostered the development of 80

projects. It involves four main areas: Electric, dfanics,
Chemistry, and Civil, supporting two kinds of prcig
intensive and extensive projects. The main
contribution is to obtain the growth of the socsgnse of
responsibility in the participants of the projects.

The intensive approach corresponds to short-term project,

whose purpose is to develop specific solutionspfmblems
identified by the students in deprived communitids. an

example, it can be mentioned projects that haven bee

executed with the partnership of the Bradesco Fatimwl

and/or MIT Media Lab in Jardim Conceicdo — Séo aul

since 2006, and Canuand — Tocantins, since 200%artim
Conceicdo, the Escola Politécnica students andegsofs
have worked with the Bradesco Foundation employess
students. In the first year of the project, 200yt have
investigated the main problems of the local comityutheir

intended

« Financial support: in this case, the enterprises sponsor
the social projects development, covering personnel
payment, resources acquisition, and transport esqsen
among others. In return, it is supposed that theeusity

will disseminate information about the enterprise
participation in their social projects. The ent&prcan

or cannot use the project results for its own bienef

« Technical knowledge: here, the enterprise participates
more closely in the social project development,
providing the necessary information to accomplisé t
project goals or developing the solution togethéhw
the university. Normally, in this approach, theezptise
supposes to use the project results to foster the
development of its own products.

e Financial and technical support the enterprise
involves itself both in the project development amdts
financial support.

students and families. Based on the results of thig js also possible that one social project haditiencial and

investigation, they began to work with specific jpats such
as water and electrical distribution in the restidgrarea.
Similar process involved the projects develope€amuana
— Tocantins, as it is described in Project ExamBlestion.

Undergraduate students mostly develop thetensive
projects during a period of one or two semestdrgould
become the undergraduate conclusion project or enpigi a
smaller project as a special activity in some djecburses
developed within the scope of an engineering couksean
illustration of the multitude of possible scenayitisere are
some acute projects of the development of a equiprte
produce liquid dosage portions for visual deficgertus stop
indicator through sound signal also for visual defits,
water reuse among others.

These projects are normally developed as the csiociu
project of the engineering program in one of therfareas
mentioned previously or as special activity in sospecific
courses. It is under discussion the possibilitycofating

technical support from more than one company. Agioth
possibility is to establish partnerships with compa
through non-profit organizations or foundations siill
through ONGs that assist specific publics. The
alternative is the most frequent in the Poli CidRdégram.

last

It must be emphasized that finding sponsorship fittve
Brazilian enterprises does not consist of a sttéoghard
activity. The culture of social responsibility isotn so
disseminated among the Brazilian entrepreneurs, dehnot
see direct advantages from such kind of investrfentheir
own business posing a big challenge to the socéuality
scenario.

In order to overwhelm such difficulties, there aseme
Brazilian laws and as well regulations that incemtihe
companies to invest in local research developmastan
example, it can be mentioned the innovation law. [8]
According to this law, the companies that have dactin
Brazil and earn any profit, instead of paying tarelated to

some special undergraduate and graduate coursesaandnis income, they are eligible to use part of thai dues in

research area related to social responsibilityeiss®ne of
the main challenges of creating this course orarebearea is
the multidisciplinary nature of this subject, whietould
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research projects developed in the Brazilian usities or
research organizations. Based on this law, some
multinational and Brazilian companies have investad
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research projects at the University of Sdo Pautmes of
these projects include social responsibility prigewvith
innovative results.

THE STUDENT PERSPECTIVE

Since the Poli-Cidada Program creation, we haweadly the
participation of around 100 students. They havdediht
background: mechanical, mecatronics, environmeiaial|
and electrical engineering, among others.

As it is an optional program, normally the partap
students are highly motivated. They are encourdgethe
mentor professors to identify and detail the protddound
in some specific deprived community or suggested bgn-
profit organization and to propose solutions. Thiebfem
identification as well the solution specificatica® generally
done through teamwork.

At the end of a project, the students are genenallgh more
conscious about their social responsibility andhesiastic
about the insightful and enrichable experienceeBam this,
they normally help us to disseminate and divulge Foli
Cidadd among other students.

PROJECT EXAMPLES

Since its inception, Poli-Cidada has developed re¢wsecial
projects with some underprivileged communities ey in
the city of Sdo Paulo but also in the countrysideé autside
the state.

As an example, we could mention the projects thaeteen
developed jointly by Poli Cidada program, MIT Mediab

The team stayed in Canuand for 10 days aiming daotify
general problems from the indigenous and settlement
community.

In indigenous community, we have identified, amotigers,

a serious problem of alcoholism, bad conditions ffuod
storage and digital illiteracy. For mitigating thést problem
of digital illiteracy, the Bradesco Foundation spored the
creation of CID (Digital Inclusion Center), whoserpose
was to create an electronic medium to disseminhige t
indigenous culture in the Internet and to enable th
indigenous community to use computer and have actes
Internet (Picture 1). This center was originallympmsed by
ten personal computer interconnected by a localvorét
with satellite link to the Internet. In order topgort the
indigenous, we have designated some students
instructors to monitor them to use the computetdirst, we
had a massive interest from children. The adulteeweuch
shier and not easy to approach. However, as a pesidem
it was verified that the standard computer keybadiddnot
support to type the local Javaé language, callgdTo solve
this problem, in 2006, the Poli/MIT team createdtvsare
that enables the users to type if [€].

and

In order to improve the food storage conditionswis
conceived the pot-in-pot solution based on the afséwvo
clay pots, one inside another separated by a alyier lof sand
and water. This unpowered refrigeration technidueglving
nested clay pots, comes from North Africa [9]. was
assigned to the tribe pajé, an indigenous spirieeder and
a local potter, the task of producing two clay pentsl testing
this solution. This is a simple but powerful sabutito keep
the food in pot somewhat cooled increasing itshfneriod.
Unfortunately, we could not address the alcoholsoblem.

and Bradesco Foundation in the indigenous tribe and

settlement community of Canuand - located in tlaesof
Tocantins.

More specifically in Bananal Island lives the ineligpus
tribe, which is protected by the INCRA (Nationasiitute of
Colonization and Agrarian Reform). In this islaticere was
previously a white settlement community that hadetve
outside the island. They are now part of the racahmunity
of Canuand. In Canuand, there is also a farm sabfothle
Bradesco Foundation, where around 800 students fram
16 years old live and study. These students aeeteel from
the poorest families from the surrounding region.

Our first cooperative project took place in 2008 @amvolved
3 people from Escola Politécnica, 5 from MIT-Mediab
and 12 from the Bradesco Foundation. Bradesco Fadiord
has participated in providing bed-bath facilitiesiis farm
house for all Escola Politécnica and MIT studentsl a
monitors, financing the purchase of the air-tickatd
providing the necessary personnel and materiauress for
the social activities development. Thus, it cansha the
Bradesco Foundation provide us Financial and Tedahni
Support.

Coimbra, Portugal

Picture 1 — CID (Digital Inclusion Center)

In the settlement community, two main problems were
identified: the bad quality of drinkable water arke
inexistence of a formal bathroom. Aiming to addrsesfirst
problem, the team has selected some houses andepiext
with water quality tests for bacterial contaminatiolhe
water testing was based on an experimental membrane
filtration apparatus and laboratory incubator, vkhiests for
fecal contamination of drinking water. This techmqwas
brought by the MIT team, which explained it anchgfrred
the necessary equipments to the local studentshliega
them to reproduce and repeat the tests in othesdsoar in
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same houses after some improvement in water tredtinael
been introduced [9].

The results showed that the water level was gresttier the

accepted level of quality for the human beingsgcesithe

Picture 3 shows the reception of MIT, USP, UCB &l
students by the Bradesco Foundation students ifi.200

Additionally, we have developed a similar program i

water storage was most of the time let uncovered anRosinha Slams in Rio de Janeiro, involving MIT d®tola

because of the environment conditions (it was feadjy full
of insects and animal excrements around). In 2G@&)e
solutions were brought, such as solar disinfectibmvater,
better covers and low cost water slow sand filiEhese
solutions are described in detail in [10]. For thek of

Politécnica. There we have visited some slams, dshand
orphanage. Based on the data collected duringvikit it
were defined the actions to be taken in order ¢onote local
social development. The activities here performedrew
sponsored by MODEC.

bathrooms, we suggested some cheap ways to build-up

underground fossas.

Some of these suggestions are already implementddru
coordination of some teachers and students of tiaelédco

Foundation school farm. Some problems are stildpen In
this case, the participation of Bradesco Foundaticas
critical. These students and teachers are deepigecoed
about local scarce reality and they helped us with
indigenous and rural communities interaction besitlee
identification process of the most important protefrom
these communities.

This first cooperative project presented successfgllts
thus being repeated later with different studemtsigs from
Escola Politécnica, MIT and Bradesco Foundationthia
years of 2006 and 2007.

RECEBE NOSSOS 1LUSTRES VISITANTES
DO NINT. USP.UCB E UFT.

Picture 3 - MIT, Escola Politécnica —USP, UCB (txdic
University of Brasilia) and UFT (Federal Universitf
Tocantins) arrival in Canuana in 2007.

RESULTS EVALUATION

1 As it was mentioned, the Poli Cidada Program waated in

2004. In the period from 2004-2007, we have coredud
around 80 projects, an average of 20 projects gar. yrhese
projects have been more concerned with mechanical,
electrical and sanitary engineering. Most of theesawe
count on partnership of non-profitable organization

Picture 2 — Water Collection for Quality test

In this project, Bradesco Foundation was our eniszp
partner participating with financial and technisapport. In  Poli Cidada program has organized an annual wogksho
2005, 2006 and 2007, professors and students freeol& whose purpose is to disseminate the developed gtsofad

Politécnica and MIT as well stayed in the foundafiarm as
guests in its main house (headquarter). In additiocal
teachers and high-school students have accompasied

our visits to the indigenous and settlement comiemi
culture,As result, the student engagement to the Poli Gidad

providing some information about the local
introducing us to these communities and particifgatn the
discussion about the potential solutions for thentiied

their results. In addition, twice a year, there #neerant
expositions of posters describing the concluded argbing
projects.

Program has increased and the project quality inasoved
from year to year.

problems. In some extent, the activities developgdus

during our stay in Canuand extended what the Brades As it was stated previously, our main challenge riswio

Foundation already does in that region, provididgoation officially create a research area related to social

and housing for around 800 students during a peoio8  responsibility allowing the participation of a largnumber

years. of professors. Nowadays their participation is sehmet
limited due to the lack of matching subjects betwd® Poli

The main impact of the aforementioned ongoing mtsjevas
a greater digital inclusion of the indigenous comityuand
the improvement of the sanitary conditions of th#lement
community.
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Cidada projects and their own area of researchadtfition,
we would like to foster new partnerships with theustry,
which will contribute to development of a more inative
and out of box projects that requires financial pgrp or
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even specific knowledge about some production p®ce
local community culture and market evolution trends REFERENCES
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