As gares ferroviarias tém passado por substanciais modificacdes, desde criacdes
de novas infraestruturas de altissima tecnologia, como no caso da nova HauptBanhof de
Berlim, até reusos trazendo metamorfoses surpreendentes em termos de troca de fun-
¢oes. O caso da Estacao Julio Prestes, em Sao Paulo, resultou em qualificacdes adicionais
para a vida cultural da cidade, com parte da estacao transformada num renomado anfite-
atro de concertos, a Sala S&o Paulo, projeto comandado pelo arquiteto Nelson Dupré. E
interessante registrar que a estagao continua funcionando no espago contiguo a sala de
espetaculos, atestando para a alta qualidade do tratamento acustico empregado na obra.

Figura 11 - Velha estacao ferroviaria de Seul

Fonte: Acervo do autor (2011).

Como em Sao Paulo, a velha estacao ferroviaria de Seul — esta, totalmente desa-
tivada da funcionalidade de transporte ferroviario — permaneceu marcando presenca no
ambiente central da cidade, evocando a presenca dos elementos da memoria. A seu lado,
o projeto de uma modernissima estacao dialoga com o velho prédio, hoje ocupado pelas
instalagcdes de um museu da cidade. Em primeiro plano, a direita, parte da antiga estacao.
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Criacao de lugares inventados em sitios urbanos

Figura 12 - “Distrito Comercial Navegantes, Porto Alegre, RS”

Fonte: Acervo do autor (2013).

Porto Alegre conta com projeto que desbravou importantes direcdes na recupe-
racao de “brownfields” industriais. A experiéncia envolveu o reuso de antigas instalagoes
pertencentes a fabrica Renner, implantada em 1916, com atividades de fiacao, tecelagem
e pintura. O projeto gerou a configuracao de um ‘Distrito Comercial Navegantes’, um
espaco de compras de alcance urbano, que soube manter a percepcao imagética fabril
predominante. Nao por coincidéncia, mas, talvez como fruto da percepcao da riqueza
simbolica do lugar, o DC-Navegantes foi implantado precisamente num sitio aglutinador
de expressivos marcos topoldgicos e psicologicos da regiao e da cidade.

- 489 -



Figura 13 - Projeto de reuso da antiga fabrica de tecidos FIATECI, Navegantes, Porto Ale-
gre, RS

Fonte: Acervo do autor (2011).

Na antiga zona industrial de Porto Alegre, o exemplo trazido pelo DC-Navegantes
frutificou e animou o reuso de outro “brownfield” industrial (da antiga fabrica de tecidos
FIATECI) em termos de acdes dentro do que alguns chamam de urbanismo pos-moderno.
O projeto prevé a reciclagem de uso dos prédios existentes e construcao de um prédio
comercial e quatro torres residenciais de 17 pavimentos, além do Memorial do Tecido,
instalacao dedicada a resgatar a trajetoria histérica da FIATECI na regiao de Navegantes.
A foto mostra a maquete do projeto, que se acha em execucao.

CONCLUSAO

Neste trabalho sao trazidas a discussao varias ideias associadas a maneira diferenciada
pela qual buscamos entender a contemporaneidade da cidade (Castello, 2013A), visto
que através dela se podera chegar a proposicoes convincentes na area de sustentabilidade
ambiental. A elas se podem somar as seguintes conjeturas:
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A Teoria Urbanistica renova seus paradigmas a respeito do conceito de lugar — no
que se faz acompanhar por toda uma necessaria entourage que hoje cerca o conceito
— especialmente quanto as possibilidades abertas para a area de Arquitetura-Urbanismo
em relagao a construcao e gerenciamento de lugares novos, introduzidos na estrutura das
cidades.

O Planejamento Urbano reelabora algumas de suas estratégias e taticas, eviden-
ciando duas atualizacbes bem marcantes: as estratégias de planejamento incluem hoje
a insercao de competitividade entre centros urbanos para torna-los mais atrativos a resi-
dentes, empresas e visitantes; as tdticas de projeto passam a empregar novos mecanis-
mos de gestao, que favorecem parcerias entre os mais diversos atores, dentro de uma
economia conhecida como criativa (Florida, 2008). Entre as revolugdes experimentadas
no seio do planejamento urbano destaca-se a inclusao do chamado ‘empresariamento’
como elemento-chave para reformatar as acdes do Estado (planejamento urbano, vale
relembrar, € uma acao do Estado). Paralelamente a essa chamada ao empresariamento,
convalidou-se uma crescente interpenetracao publico-privado testemunhada na produ-
cao da cidade atual, e que deixa indefinida a polissemia entre o que significa de verdade
espaco publico e o que significa espaco privado. Eles se tornaram interpenetraveis. Cada
Vez mais, espacos privados se imiscuem dentro de uma ‘esfera publica’ na qual, indepen-
dentemente da situacao de dominio juridico, é possivel perceber a ocorréncia de uma
intensa apropriacao publica por parte dos moradores.

No Urbanismo aflora uma nova mentalidade que privilegia com grande énfase a
distribuicao de centralidades (Castello, 2013b) ao longo do territério urbanizado, gerando
uma verdadeira rede de policentralidade. A centralidade é entendida como a capacidade
de um espaco de polarizar 0s espacos proximos, a atrair fluxos e a chamar pessoas, o que
se cristaliza configurando-se como um “centro urbano”. Disso se pode extrair mais um
indicador na batalha pela sustentabilidade: a oportunidade de estruturar os lugares numa
rede de policentralidade, que ajudara a estabelecer uma colagem das pecas fragmentarias
do urbano — iniciando a construcao de uma nova reconfiguracdo urbana. Para isso, sera
importante observar que a criagcao de policentralidade fica intimamente ligada as ideias de
acessibilidade, proximidade, diversidade. Ao mesmo tempo em que cada centro mantém
um carater préprio — sua propria identidade local — a espacializacao dos centros diminuira
a distancia aos recintos de trabalho e aos das praticas cotidianas.

E da Urbanidade, ou seja, da vida na cidade do ponto de vista de seus compo-
nentes psicologico-ambientais, é decisivo salientar que na reutilizacao de areas impregna-
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das de espacialidades e temporalidades expressas através de fenébmenos da memoria, da
historia, do simbolismo, da representacao, do imaginario, enfim, da urbanidade, abre-se
para os cidadaos alguma brecha no sentido de reincorporar os valores imponderaveis do
terreno das subjetividades — dimensao imprescindivel para alcancar uma verdadeira sus-
tentabilidade.

E, por fim, encerrando, talvez seja animador registrar que pensamentos como
0s enunciados acima ja conseguem escapar das limitadas discussdes adstritas ao interior
das torres de marfim académicas, e conseguem extrapolar para discursos politicos mais
sérios — até em patamares de Presidéncia da Republica — onde trazem um incipiente sopro
de otimismo a reconhecida desesperanca académica quando o assunto é cidade. Diz a
presidente Dilma Rousseff, em entrevista a revista Carta Capital sobre a acessibilidade do
trem-bala: “Nao se trata de apenas oferecer mais uma alternativa de transporte, mas de
produzir uma reconfiguracdo urbana” (grifo nosso). Enquanto o ex-presidente Fernando
Henrique Cardoso observa em artigo para o jornal Zero Hora, de Porto Alegre: “O ur-
banismo tem construido o arcabouco das cidades, mas falta dar-lhes conteudo, falta o
essencial: a alma urbana. A pedra fundamental da cultura urbana, a urbanidade, aquilo
que assegura a todos as oportunidades de desfrutar o que o coletivo urbano oferece em
termos de qualidade de vida” (grifo nosso).
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SPECIFIC IMMOBILISATION OF ENZYMES ON
SURFACES FOR BIORENEWABLE BATTERIES
AND SENSOR SYSTEMS

Max Steinhagen
Annette G. Beck-Sickinger

ABSTRACT

Enzymes are excellent catalysts because of their regio- and stereoselectivity and their
immo-bi-lization could create renewable systems with high stability. Over the last deca-
de, a significant methodological development in ligation strategies has been elaborated
that now permits the assembly of peptides and proteins on surfaces. Native chemical
ligation (NCL) has been intro-duced to join synthetic unprotected peptides by using the
chemoselective reaction between a C-terminal thioester and an N-terminal cysteine resi-
due to result in a native peptide bond. Alt-hough this method has been applied to obtain
peptides, larger proteins could not been easily received because of the limited size of the
ligated fragments. Intein technologies benefit from the opportunity to participate in the
production of polypeptides with the reactive groups nec-essary for NCL besides the rapid
isolation of highly pure recombinant proteins. Expressed protein ligation (EPL) extends the
scope of NCL by overcoming the size limitation of target proteins accessible to synthe-
sis. Here we summarize technologies to obtain immobilized redox-enzymes on electronic
conducter and semi-conducter surfaces by different systems including a novel “one-pot”-
-reaction system. This approach will allow constructing biorenewable batteries and enzy-
me base sensors and will significantly contribute to sustainability in biotechnology.

Keywords: Immobilized enzyme. Biosensor. Redox-enzymes. Sustainable development.
Bioenergy and biofuels. Redox-enzymes. Protein ligation. Biotechnology.
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INTRODUCTION

Protein immobilization is a challenging field. Usually protein modification, purification and
immobilization are performed in several distinct steps, which each can lead to significant
loss of active protein. In the last years different techniques have been developed that
allow the combination of recombinant and synthetic techniques to obtain chemically
modified proteins. These methods have been worked out for selective labelling of proteins,
introduction of non-proteinogenic amino acids, and, most importantly for immobilisation.
The native protein struc-ture is maintained and the proteins can be characterized by
fluorescence microscopy, ELISA and enzymatic activity, dependent on the type of protein
and the requested application. The presented combined strategies are time saving while
protein loss is minimized. We expect the technique to be generally applicable to other
biomolecules.

Here, we summarize the most recent strategies to obtain chemically modified
proteins. Furthermore, we introduce the concept of modification of enzymes by surface
binding pep-tides. This concept is only possible by combining synthetic strategies to obtain
the peptide with recombinant strategies to yield the protein. Peptide and protein part can
be connected with a specific linker that might contain additional features, e. g. controlled
release, transport of electrones or light-inducible conformational changes.

IMMOBILIZATION OF ENZYMES

Enzymes become more and more important in sustainable biotechnology. They also play
an important role in the development of diagnostic systems, microarrays and biosensors
(Kingsmore, 2006). The anchoring of proteins to solid supports can facilitate these systems,
but to maintain the native properties and homogeneity, site specific immobilization is
preferred (Cha et al. 2005), which in turn calls for the introduction of reactive groups into
the protein structure. However, modifications may influence protein stability, activity or
electrostatic properties of the protein surface (Noren et al., 1989). Accordingly ligation
strategies for redox-enzymes have to be applied that use mild conditions and do not
interfere with the native structure.
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NATIVE CHEMICAL LIGATION

The prototype of chemical ligation reactions is the native chemical ligation (NCL) introduced
by T. Wieland in 1953 (Wieland et al., 1953) and transferred to peptides by Dawson and
coworkers (Dawson et al. 1994). This reaction is based on a simple transthioesterification.
One peptide fragment contains a C-terminal thioester and the second one possesses an
N-terminal cysteine residue. The cysteine sulfhydryl group replaces the thioester through a
reversible transthioesterification and an irreversible S to N acylshift completes the reaction.
Finally, a native peptide bond is produced next to a cysteine residue (Fig. 1A). This simple
reaction can be performed under physiologic conditions, but is still not perfect. One
drawback is the lim-ited number of condensable fragments. If more than two segments
have to be ligated, the cen-tral part will have to combine the cysteine residue and the
thioester in one segment. This combination is not easily feasible because of a possible N to
C cyclization, and requires a protec-tion strategy. The invention of the cysteine protection
group 1,3-thiazolidine-4-carboxo (Thz) (Villain et al. 2001) and its application to NCL
(Bang et al., 2004) opens the possibility to li-gate more than two peptide fragments (Kent
et al. 2012). Alternatively, it is possible to control the progression of ligation reactions by
the nature of the thioester. Based on the fact that arylthioesters are more reactive than
alkylthioesters, Bang et al. created the term “kinetically controlled ligation” (Bang et al.,
2006). They confirmed the different reactivities of thioesters and in combination with the
Thz group they ligated six protein fragments.

Aseconddisadvantage of NCListherequirementoftheinitial transthioesterification,
which implies a sulfhydryl group at the N-terminus. Thereby, only cysteine peptides can
medi-ate this reaction. Proteins without or less cysteine residues cannot be produced or
need long peptides that are difficult to synthesize. Yan and Dawson expanded NCL to
alanine residues by selective metal mediated desulfurization of cysteine after NCL (Yan;
Dawson, 2001). Fur-ther improvement of desulfurization was achieved by the exchange of
the metal to milder tri-alkylphosphines (Wan; Danishefsky, 2007). This strategy is specific for
cysteine, does not af-fect other protected cysteines and led to many applications (Chalker
et al. 2013). Another strategy to transfer NCL to other amino acids at the ligation site is
the implementation of aux-iliaries. These chemical groups are attached to the Na. amino
group and replace the sulfhydryl moiety. This facilitates transthioesterification without
cysteines and after NCL the auxiliary is removed to result in the native protein. For further
information readers are referred to a com-prehensive review about NCL, desulfurization
techniques, common auxiliaries and their appli-cation (Chalker et al. 2013).
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All these improvements facilitated the application of NCL to many proteins (Bell-
mann-Sickert et al., 2010), but still large proteins are not accessible. To our knowledge
the largest protein produced by NCL is the 22 kDa HIV-1 protease (Torbeev; Kent, 2007).
There-fore, recombinant expression of the larger part as protein thioester revolutionized
NCL appli-cation (Muir et al. 1998). In short, the target protein is expressed as fusion
protein to an engi-neered intein. This intein is able to perform an initial N to S alkylshift
but cannot induce its cleavage from the target protein. Addition of a thiol reagent induces
a transthioesterification, whereby the intein is released from the target protein and finally
a protein thioester is generat-ed. This technique was termed “expressed protein ligation”
(EPL). For general applications well working expression systems are commercially available
(IMPACT™, New England Bi-olabs). EPL has several advantages over NCL as it allows the
condensation and chemical modification of proteins (reviewed by David et al., 2004;
Baumann et al., 2013). This includes introduction of biotin or fluorescent molecules
at a defined position into a protein, which fre-quently can be used for detection or
purification using antibodies or streptavidin (David et al. 2003; Baumann et al., 2010).
Photoactivatable amino acids can be introduced at a specific residue to investigate protein
protein interactions (David et al., 2007).

A further advantage of this semi-synthetic strategy is the replacement of whole
frag-ments of a protein by variants. This has been proven by replacing the full C-terminal
helix of a protein by peptides consisting solely of B amino acids while maintaining its
biological activi-ties (David et al., 2008). Inactive proteins, obtained by containing non-
structured elements could be turned into active proteins by illumination. The synthesis was
obtained by semi-synthesis applying EPL (Baumann; Beck-Sickinger, 2013). Investigations
of these elements and combinatorial ligations could lead to the design and synthesis
of bioactive proteins from scratch. Additionally, EPL enables isotopic labeling at specific
positions or domains as recent-ly shown for a protein that contained only a single labeled
amino acid at the C-terminus, while the N-terminal part was completely labeled (Nordsieck
et al., 2012). Although, NCL and EPL are most common and are generally suitable other
methods can be taken into account for sem-isynthetic incorporation of unnatural amino
acids into proteins.

STAUDINGER LIGATION

A second chemical ligation strategy is the Staudinger ligation. This reaction is based on
inves-tigations taken by Staudinger and Meyer (Staudinger; Meyer, 1919). The rediscovery
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by Sax-on and Bertozzi and adaption to amide formation, established a new way in
semisynthetic protein synthesis (Saxon; Bertozzi, 2007). This “non traceless” Staudinger
ligation was further refined independently by the groups of Raines and Bertozzi (Nilsson et
al., 2000; Saxon et al. 2000). Their “traceless” Staudinger ligation eliminates the phophine
oxide after the reaction, which was not possible in “non traceless” Staudinger ligations. In
short, a C-terminal phos-phine is installed via a cleavable linker in one peptide fragment.
The other fragment bears an N-terminal azide, which is attacked by the phosphine to form
an iminophosphorane intermedi-ate. After hydrolysis the phosphine oxide is released and
the native amino acid sequence is received (Fig. 1B). Staudinger ligation is thereby not
limited to specific residues at the ligation junction (Soellner et al. 2006). Like for NCL,
application to larger proteins requires the recom-binant production of one part. Normally,
the phosphine moiety is integrated C-terminally of a protein. Thereby, the recombinant
part is expressed as proteinthioester like in EPL. This thioe-ster is than reacted with a
desired phosphine to result in the starting reactant (Tam et al. 2007). In this point of
view Staudinger ligation and EPL complement each other. Recently, a possi-bility to
produce N-terminally azided proteins was published (Schoffelen et al. 2011). This report
studied the conversion of amines to azides in full proteins. Surprisingly, they identified
reaction conditions, where only the N-terminal amino group was converted to an azide.
This enables N-terminal modifications of recombinant proteins by Staudinger ligation. For
mecha-nistical information or recent applications we recommend recent reviews which
address all aspects of Staudinger ligation (Schilling et al., 2011; von Berkel et al., 2011).

KAHA LIGATION

Quite recently a new ligation strategy appeared in literature. The Bode lab investigated
amide forming reactions (Carillo et al., 2006) and could transfer one reaction to small
peptidic frag-ments (Bode et al., 2006). They conjugated a-keto carboxylic acids and
N-alkylhydroxylamines and termed the reaction KAHA ligation (Fig. 1C). Unfortunately,
re-ports about ligations in aqueous buffers were missing. In 2012, Pattabiraman et al.
achieved the production of a small protein in a mixture of DMSO/water without addition
of other rea-gents (Pattabiraman et al. 2012). However, this promising transfer to proteins
still has some constrictions. The ligation product possesses a homoserine at the ligation site
instead of the natural threonine. Therefore, other hydroxylamines have to be developed to
create native pro-tein structures. Nevertheless, this recently developed technique promises
to be a powerful strategy for chemical ligations in future.
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Figure 1 - Summary of semi-synthetic ligation reactions to chemically modify enzymes for
immobilization
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A — native chemical ligation (NCL): Initial reversible transthioesterification between cysteine sul-
fhydryl group and C-terminal thioester connects both fragments. Irreversible S to N acylshift
generates a native amide bond between the N-terminal and C-terminal fragment. B — trace-
less Staudinger ligation: The C-terminal phosphine of fragment 1 attacks the azide functionality
of fragment 2, whereby an iminophosphorane intermediate is formed. Conversion and final
hydrolysis release phosphine oxide and result in the conjugated product. (X- leaving group, Aux-
auxiliary) C — KAHA ligation: Ligation of two fragments by conden-sation of a-ketoacids and
hydroxylamines produces a native peptide bond.

Source: Elaboration by authors (2013).

PEPTIDE-MEDIATED IMMOBILIZATION OF ENZYMES

Attachment of the enzyme to the surface may be obtained directly or indirectly.
Combination of EPL with synthetic peptides is a mild and sensitive method to achieve
such systems. The easiest way of mild immobilization and one of the first examples for
redox-enzyme immobilization was shown by using ligation to biotinylated peptides, and
subsequent immobilization (Richter et al., 2006; Holland-Nell et al. 2007). An alternative
method uses ligation to synthetic peptides that bind selectively to specific surfaces. It
has been shown pre-viously, that peptides can be discovered, which selectively bind to
different metal surfaces in a non-covalent manner (Goede et al. 2010). Interestingly,
those peptides can be obtained by solid-phase peptide synthesis, which provides high
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flexibility and sufficient amount to per-form structure-activity studies. Alternative methods
e. g. phage-display-systems, led to the identification of peptides that bind to different
surfaces like silicone, gold and titanium (Brown, 1992). A third method combines EPL of
recombinant protein thioesters with synthet-ic peptides and Click-chemistry. Here, the
peptide, the protein is ligated to, contains the pro-pargyl group, which allows chemical
reaction to any azide-structure of surfaces in a “one-pot” reaction (Steinhagen et al.
2011). This mild reaction has been recently applied to autofluores-cent proteins as well as
to redox-enzymes (Steinhagen et al., 2011).

How can one design surface binding peptides? The interface of biological systems
with conductors or semi-conductors is of great interest as it plays a crucial role in the
development of microarrays, microchip-neuron interfaces, medical devices and silicon
nanoparticles. To control these interactions different surface coating strategies have been
applied such as cova-lent surface modification, self-assembled monolayers (SAMs) and
peptide coatings (Hassert; Beck-Sickinger, 2013). Peptides can recognize and bind to a
multitude of different inorganic surfaces because of their broad chemical variability. After
identification of sequences by com-binatorial approaches like cell surface display or phage
display systems, structure-activity-relationship studies and rational design are powerful
tools to further increase the binding af-finity of these peptides resulting in strong surface
anchors.

An ELISA-like assay for a straightforward quantification of peptide-surface
interac-tions was used to quantify affinity to conducting surfaces (Hassert et al., 2012).
Peptides are synthesized by solid-phase peptide synthesis and are N-terminally extended
by biotin. This allows a rapid detection of the peptides bound to different surfaces by
using a streptavidin-POD-conjugate. We could apply the system to determine the binding
of peptides on a multi-tude of surfaces ranging from TiO,, ZnO to SiO,. Furthermore the
tested peptides showed sigmoidal dose-response-curves indicating specific binding. Thus
we were able to determine EC, -values ranging from the low pM-range for good binders
to values above 1 mM for weak binders (Hassert et al. 2012).

By combining expressed protein ligation and Cu(l) catalyzed azide/alkyne
cycloaddi-tion it is possible to selectively immobilize redox-enzymes to inorganic surfaces.
This has been shown for aldo-ketoreductase AKRTA1, an interesting enzyme to determine
the NADPH-level in biological samples (Steinhagen et al. 2011). Furthermore it has been
expanded to other enzymes, e. g. to sortase A for enzymatic ligation reactions (Steinhagen
et al. 2013) as well as for chemical modification of chemokines for controlling their activity
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by light (Baumann; Beck-Sickinger, 2013). This clearly demonstrates the potential of the
combination of these to orthogonal methods.

Figure 2 - Schematic illustration of a two-step selective immobilization of redox-enzymes
on semi-conductor surfaces
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First, the redox-enzyme is produced recombinantly by intein-mediated systems to generate en-
zyme thioesters. Peptides that selectively bind to semi-conductor surfaces are produced by solid-
-phase peptide synthesis and fused by expressed protein liga-tion (EPL). The construct is then
selectively immobilized on surfaces for biosensor application.

Source: Elaboration by authors (2013).

CONCLUSION

To date, a multitude of unnatural functionalities have already been incorporated into
proteins and used for bioorthogonal conjugations. This field is still growing and further
promising strategies are being developed. The refinement of established semi-synthetic
protein design in combination with new ligation strategies will expand structural and
functional protein analy-sis. Additionally, these techniques can be applied for specific
enzyme immobilization, which allows their application in sustainable biotechnology as
engineered enzymes play an important role in industrial processes or in the production
of therapeutic agents. Large scale production of modified biomolecules in the cellular
content will open up new possibilities in drug design, especially in the field of peptide
or protein based drugs. At the end, it will be exciting how these systems are transferred
to other fields like material design to create “intelligent” (bio)materials. One of the most
promising area is the field of renewable batteries, biosensors and further advanced
bioengineered and intelligent surfaces that make use of the combination of (bio)electronics
and bioengineered enzymes.
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UNIVERSITY - COMMUNITY COLLABORATION

FOR CLIMATE JUSTICE EDUCATION AND

ORGANIZING: PARTNERSHIPS IN CANADA,
BRAZIL AND AFRICA

Patricia E. Perkins
ABSTRACT

Socio-economically vulnerable people are simultaneously those most likely to be impacted
by global climate change (because of their geographic location), and least equipped to
deal with those impacts (because of their weak economic and political position). The field
of “climate justice” addresses these problems and is developing indicators of vulnerability,
surveys of the extent of climate change-related inequities, and policy proposals to deal
with them. Just as in Development Studies more generally, a conceptual and practical
bifurcation exists between top-down mechanisms for income redistribution controlled by
international institutions, and grassroots strategies involving fundamental political/econo-
mic change and a greater voice for the vulnerable, starting at the local level. This paper
discusses climate justice in relation to the author’s work with civil society organizations
and community groups in both the Global North (socially disadvantaged areas of Toronto,
Ontario) and the Global South (Brazil, Mozambique, South Africa and Kenya) aimed at de-
veloping participatory community-based programs for environmental education and cli-
mate change awareness leading to increased political engagement by socially vulnerable
people. Watersheds and water management, and gender equity, receive particular focus.
Partnerships between university faculty/students and community-based organizations are
a promising way to build climate justice, both locally and globally.

Keywords: Climate justice. Climate change. Social vulnerability. Gender. Race. Watershed

management. Public participation. Civil society. Environmental education. Community de-
velopment. Equity. Political agency. Climate change adaptation. Sustainable development.
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INTRODUCTION

In the coming decades, countries around the world will face increasingly severe challenges
related to global climate change. While the details vary from country to country, the
impacts will be especially grave for marginalized people, whose access to food, potable
water, and safe shelter may be threatened due to fluctuations in rainfall and temperature,
and to extreme weather events.

International strategies for addressing climate change are in disarray. The
complicated financial and carbon-trading mechanisms promoted by the United Nations
and other global institutions are far too bureaucratic, weak, internally-inconsistent,
and scattered to represent meaningful solutions to climate change. And the housing,
health, and livelihoods of marginalized people worldwide are already being threatened
by climate-change-related impacts. This means that the marginalized in every community,
by definition, have expertise in how priorities should be set to address climate change.
Their experiences, knowledge and views must be part of local, regional, national, and
international governance — including urban planning and housing, water management,
agriculture, health, and finance policies.

A recent book on urban climate change adaptation summarizes the major
challenges that low and middle-income countries face as a result of climate change: “(M)
ost of the world’s urban population live in cities or smaller urban centres ill-equipped
for adaptation — with weak and ineffective local governments and with very inadequate
provision for the infrastructure and services needed to reduce climate-change-related risks
and vulnerabilities. A key part of adaptation concerns infrastructure and buildings — but
much of the urban population in Africa, Asia and Latin America have no infrastructure
to adapt — no all-weather roads, piped water supplies or drains — and live in poor-quality
housing in floodplains or on slopes at risk of landslides. Most international agencies
have long refused to support urban programmes, especially those that address these
problems” (Satterthwaite et al., 2007, p. vi). Climate change thus exacerbates already-
grave sustainable development challenges.

This paper examines bottom-up strategies for facing these kinds of challenges,
especially with regard to how these approaches address social vulnerability. The details
of each particular community’s situation — ecological, social, political — are crucial for
this type of approach. How do communities organize socially and politically to meet
biophysical and weather-related changes that affect their livelihoods? How are the needs
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of the most vulnerable addressed?

| have been involved with university-community collaborations to address these
challenges through two international projects - the Sister Watersheds project with Canadian
and Brazilian partners (2002-2008) and a Climate Change Adaptation in Africa project with
partners in Canada, Kenya, Mozambique, and South Africa (2010-2012) - as well as recent
green community development initiatives in several marginalized neighbourhoods, and
several additional networking projects. This work has demonstrated the wide applicability
of local-level efforts in vulnerable communities to address equity challenges by developing
strategies and materials for increasing the knowledge, interest and engagement of local
residents on water-related and climate change issues, focusing in particular on women
and youth. Collaborative partnerships between university researchers and community
activists/organizers can generate fruitful synergies, strengthen educational outreach, build
skills, and foster global networking.

After giving some examples of ways in which local community organizations
are addressing climate and water-related challenges through innovative programs and
initiatives at the grassroots, this paper concludes by noting some similarities in these
stories from the Global North and South, and some ways in which communication and
mutual reinforcement can strengthen and inspire global climate justice work.

COMMUNITY-BASED RESPONSES TO CLIMATE CHANGE: GREEN COMMUNITY
ORGANIZING, NORTH AND SOUTH

In @ warming world, heavier and more frequent precipitation is likely, as are more frequent
and severe droughts. All over the world, climate-change-related extreme weather events
affect marginalized people first and hardest.

While environmental problems have long been a source of concern in many
areas around the world, climate change is raising these issues on local agendas and also
adding urgency to infrastructure needs. Community groups in many cities are addressing
long-standing priorities of job creation, infrastructure development and repair, economic
opportunities, and need for recreational space while also beginning to respond to the
local effects of climate change.
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Sister Watersheds: equity on Sao Paulo’s watershed committees

Brazil has a progressive watershed management system which requires participation by civil
society representatives on watershed committees, but low-income people and women in
particular are underrepresented. Watershed committees are formed “so that water users can
collectively help to decide issues of allocation, infrastructure and regulation at the watershed
level” (Hinchcliffe et al., 1999; Perkins, 2004). However, low-income local residents and
especially women often are not motivated to become involved in these processes.

The Sister Watersheds project (2002-2008) linked universities and NGOs in Canada
and Brazil in developing strategies and materials for increasing the knowledge, interest
and engagement of local residents on water-related issues, focusing on low-income
neighbourhoods in Sdo Paulo, and in particular on low-income women. This $1.3 million
project—funded by the Canadian International Development Agency (CIDA) through
the Association for Universities and Colleges of Canada—combined student exchanges,
research, community engagement, and “capacity-building” in local communities and
nearby universities. Its novel conceptualization and design were developed by progressive
Brazilian environmental educators Dr. Marcos Sorrentino and Larissa da Costa of the
Ecoar Institute for Citizenship (ECOAR), a leading environmental education NGO based in
Sao Paulo. The project’s design evolved throughout its implementation by organizers at
ECOAR and York University in Toronto.

The project developed and tested training programs by conducting workshops
led by its local NGO partners with more than 1450 participants, approximately two-
thirds of them women, and by partnering with other community organizations to present
content on topics related to environmental education and watershed management. For
example, staff from ECOAR contacted groups of elementary school teachers, public health
extension agents, and other community-based workers and provided in-service training
for them about water and health, basic ecology, and public policy questions related to
water in their local communities. The various training programs were shaped and modified
to be specifically appropriate for groups of women, children, youth, health agents, school
groups, teachers, film/culture/music/arts organizations, and Agenda 21/environmental
education groups. The workshops focused on water management, environmental
education, community development, and democratic participation, with particular
emphasis on gender and socioeconomic equity. The methodologies, techniques, and
materials developed for these workshops and training programs—made freely available
to other organizations through publications and websites—contributed to the capacity
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of project partner organizations and individual staff members and students to continue
related work on watershed policy issues into the future.

The curriculum materials and techniques developed by the project were tested
and fine-tuned in more than 220 workshops designed and led by project staff, student
interns, and university exchange students in three watersheds—two in Brazil and one in
Canada—where university campuses are located near low-income residential areas. All of
the workshop participants were potential participants in Brazil’s watershed committees,
as civil society representatives/organizers. The outreach materials developed by the project
include an illustrated Manual on Participatory Methodologies for Community Development
containing a set of workshop activities and background materials for participatory
community environmental education programs and training sessions focusing on water
and gender equity issues; an illustrated guide with practical exercises focusing on urban
agroecology; a full-colour socio-environmental atlas which brings together ecological,
hydrological and social information about one local watershed in a series of interactive
maps; a video about the history and environment of one of the watersheds; a publication
outlining Agenda 21 activities in schools; and several blogs and websites with materials
and discussion-starters on watershed topics, as well as a book and many journal articles,
masters’ papers, and other academic publications contributing to the literature on
participatory watershed education in Brazil and in Canada.

The community environmental perception surveys conducted by the project in
each of the Brazilian watersheds established a database of information on public priorities
and views on watershed issues. The socio-environmental atlas gathered and made available
in one place a wide range of information on ecological, hydrological, social and political
circumstances in the watershed—information which proved very useful to public officials
and watershed committee members in understanding the watershed as a whole. The
nearly 1,500 participants in workshops conducted by the project gained familiarity and
experience with water-related issues and their own ability to influence water management
and policy through watershed committee structures, community organizing, community
arts, and other means.

One particular contribution of the York/Black Creek “sister watershed” has been
the evolving arts-based “Black Creek Storytelling Parade,” a participatory performance walk
held periodically that follows the route of stormwater from the York University campus to
the banks of Black Creek, using different storytellers from neighbourhood organizations
to recount the history of the natural and built environment. Various creative strategies—
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costumes, sidewalk chalk, and percussion instruments—are employed to engage the
audience. The content of the stories includes natural, cultural and political dimensions:
the First Nations land claim covering the entire City of Toronto, the Haudenesaunee village
buried under electric lines just south of the campus, how the creek acts as a cultural divide
between two very distinct neighbourhoods, and local ecological restoration efforts as
showcased by young students at a nearby elementary school. The Black Creek Storytelling
Parade, which was developed by York graduate students in the area of Community Arts
Practice, shakes up conventional understandings of nature by emphasizing social, cultural
and political stories—tales often left untold in the city’s official chronicles. This helps build
an ecological imagination—the capacity to imagine how we could be living in such a way
that people, plants and animals thrive in ecologically sustainable and socially just futures.
It does so by sparking dialogue and dreams for a restored creek—restored not just in
terms of greenery and cleanliness, but also in terms of social and cultural importance.

This project helped both its university and NGO participants to bridge the
gap between academic and community-based methods of environmental education.
Graduate exchange students studied and contributed to local training programs; faculty
members wrote about the theoretical and practical benefits of public participation in
watershed management; NGOs supervised students who received academic credit for
their community-organizing work; professors led local watershed governance structures;
innovative methods for environmental education were shared internationally. This
collaboration allowed new perspectives on water management to evolve, with benefits for
all participants’ training/education programs. The University of Sao Paulo, York University
and ECOAR developed dozens of new partnerships with other community organizations
as a result of this project. Students, both in Brazil and in Canada, played a crucial role
in developing the linkages between academic institutions and community-based NGOs.
Both locally and internationally, students sought out community organizations for their
research and field experiences, and shared the results of their work with both academic
and non-academic audiences. The student exchanges of this project thus fuelled its
interdisciplinary and educational bridging contributions.

The Centro de Saberes: watershed-level organizing
An inspiring transnational model for intervention to increase public involvement in

watershed management is being developed by the Center of Wisdom and Care for the
La Plata Basin (Centro de Saberes), an organization funded largely by a fraction of the
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hydroelectric power revenues generated by the huge Iguagu dam, located on the Parana
River where Brazil meets Paraguay and Argentina (Centro de Saberes, 2008). Since most
climate change impacts are felt through rainfall-related extreme weather events (mainly
droughts and floods), water management is crucial for climate justice.

The Parana watershed, which drains much of central and eastern South America
and reaches the Atlantic ocean via the La Plata River near Montevideo, also includes
Bolivia and Uruguay, so the Centro de Saberes works in three languages - Portuguese,
Spanish and Guarani, the official language of Paraguay. The Centro de Saberes convenes
semi-annual “permanent learning circles” attended by media, academic, activist and
government representatives from each of the five countries in the watershed. Each
year, like ripples, the “permanent learning circles” expand, as the participants from the
year before invite additional representatives to attend in subsequent years. The circles
have grown from 5 participants (one from each country) in 2006, the first year, to 35
the next year, to hundreds currently. The agenda and program of the meetings include
social exchanges among participants, discussions of local priorities for environmental and
political action, transnational meetings by profession (with the journalists, government
officials, teachers etc. sharing their concerns and strategies), and brainstorming about
how to accomplish the goals identified by each group. The “permanent learning circle”
meetings thus become an opportunity for participants to take back to their home contexts
a watershed perspective on their day-to-day work challenges and goals. The Centro de
Saberes also facilitates watershed-based networking and information-sharing for improved
public policy and environmental responsibility throughout the Parana basin.

The Centro de Saberes has five operating principles: water as the generator theme;
the watershed as the operating territory; an ethic of protection of the diversity of life in the
watershed and consideration of the different kinds of knowledge and protection available
in the watershed; environmental education as an element capable of engaging society
into action; and the collective construction of information, knowledge, and actions.

The political significance of an organization like the Centro de Saberes is that
it spans existing political jurisdictions using ecological boundaries — the watershed — as
the organizing and motivating principle for its actions. This also makes possible sharing
across watersheds (of promising public engagement strategies, or policy approaches to
specific problems like how to reduce erosion or limit the use of agricultural chemicals,
for example). Discussions are underway related to creating an organization similar to the
Centro de Saberes in the Amazon and other South American basins.
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Climate justice and water governance in Africa

According to the Intergovernmental Panel on Climate Change (IPCC), “Africa is one of
the most vulnerable continents to climate change and climate variability. This vulnerability
is exacerbated by existing developmental challenges such as endemic poverty, limited
access to capital, ecosystem degradation, and complex disasters and conflicts” (IPCC,
2007). Income inequality in South Africa, Mozambique, and Kenya is among the largest
in the world; in all three countries, equity struggles related to water are growing in social,
political and ecological significance, which is both a symptom and a cause of urban
vulnerabilities related to climate change.

In Maputo, Mozambique, climate change is causing coastal erosion and
periodic flooding along scenic coastal roadways; saltwater intrusion, wind erosion, and
desertification in urban food-producing areas; flooding in coastal slum areas; degradation
of water quality in wells and potable water scarcity; and the destruction of mangroves and
threats to the locally-important shrimp fishery. There are clear signs that the sea level is
rising, with concomitant expensive coastal management problems in Maputo municipality.
On three offshore islands mangroves are disappearing, water quality is declining, and
desertification and erosion are increasing (UN Habitat, 2010, p. 2). The United Nations
Habitat Cities in Climate Change Initiative, which has begun a pilot project in Maputo,
emphasizes local government capacity-building, policy dialogue, climate change
awareness, public education, and developing coordination mechanisms between all levels
of government as priorities to help address these risks. Mozambique’s national water law
(1991) considers all water as state-owned, to be governed by the state for the benefit of
the population, with water access for people, sustainability, and stakeholder participation
as priorities. Four water basin committees have been established in Mozambique on the
same general model as in Brazil. To make this participatory model more effective, the
largest need is for capacity building and community organizing to deepen and strengthen
civil society’s involvement in water governance.

As in Mozambique, South Africa is implementing watershed committees or
“catchment management agencies” (CMAs) to decentralize decision-making and create
a framework for integrating the needs of all stakeholders in water governance. Durban’s
municipal government has already developed a local climate change adaptation strategy;
like Maputo, Durban faces coastal inundation and storm surges related to sea level rise,
hotter temperatures and heat waves, changed rainfall and storm patterns, slum flooding
and reduced drinking water supplies due to climate change. Local policy initiatives rely
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for effectiveness on awareness and capacity regarding climate change risks and adaptive
responses in civil society. Environmental education and confidence-building through
capacity-raising are recognized as crucial needs in this process; for example, the Inkomati
CMA has initiated outreach programs targeting rural poor, emerging farmers, women
and youth. Grounded participatory research leading to accessible public education and
responsive community-based programs with civil society organizations are needed to help
address these significant water governance challenges. This type of action research is
well developed in Durban, partly due to the work of the Centre for Civil Society at the
University of KwaZulu-Natal and its partner NGOs.

In Nairobi, severe infrastructure needs are being exacerbated by water supply
fluctuations and slum flooding related to climate change. Just as in Maputo and
Durban, environmental awareness and education leading to more equitable governance
processes are required. As noted by the Kenyan delegation to the 2007 UN conference
on climate change in Nairobi, Kenya's adaptation focuses include education, good
governance, human resources development and training, institutional capacity building
and management change, public finance improvement, and better national resources
management. Nairobi, one of the largest and most complex cities in the world, provides
a challenging arena for participatory governance research.

Democratic mediation of equity conflicts related to water, and sustainable long-
term management of water resources in the face of climate change, requires public
participation, in particular by low-income marginalized women — the experts.

“Strengthening the role of civil society in water sector governance towards climate
change adaptation in African cities—Durban, Maputo, Nairobi” was a three-year project
(2010-2012) with African partners in the three cities. Its goal was to improve watershed
governance for climate change adaptation and enhance resilience and adaptive capacity
of vulnerable and marginalized groups, especially women. This project was supported by
the Climate Change Adaptation in Africa (CCAA) program—a joint initiative of Canada’s
International Development Research Centre (IDRC) and the United Kingdom’s Department
for International Development (DFID). Like the earlier Sister Watersheds Project, this
project’s methodology included collaboration between students, NGOs and academics as
well as community-based research and environmental education. Project partners based
in universities and several NGOs in Nairobi, Maputo and Durban worked together to
achieve the following objectives:
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+ to characterize the institutional framework for urban water governance in the three
cities, and explain how different actors within this framework cope with climate
change and variability;

« to identify and test viable alternatives for enhancing civil society’s role towards
adaptation to climate change and variability by vulnerable groups (e.g. by developing
education, training and awareness programmes); and

+ to share widely the knowledge generated for potential adoption by other cities in
Africa.

The project was implemented by the following community-based NGOs in Africa:
Kilimanjaro Initiative (KI) and Kenya Debt Relief Network (KENDREN) in Nairobi; Women,
Gender and Development (MuGeDe) and Justica Ambiental (JA) in Maputo; and Umphilo
waManzi (Water for Life) and the South Durban Community Environmental Alliance
(SDCEA) in Durban. York University in Canada, the University of Nairobi (Nairobi), Eduardo
Mondlane University (Maputo), and the Centre for Civil Society at the University of KwaZulu-
Natal (Durban) provided academic research coordination and student supervision for this
project.

The project focused on low-income areas of each city, as these tend to be most
severely affected by periodic flooding and other climate change impacts. Residents of
low-income areas often lack the ability to protect themselves against the impacts of
extreme weather events. The capacity-building aspects of this project included training
and research sponsorship for students and faculty in the partner universities; support
for community-based research, workshops in low-income communities and secondary
schools, curriculum and materials development, and skills development within the partner
NGOs; training of environmental educators and organizers; contributions to the pool
of experienced and qualified community workers in each country; strengthening of all
the partner institutions’ capabilities to carry out international projects; and contributions
to the international literature and professional knowledge concerning water issues,
environmental education techniques, and community organizing for improved civil society
involvement in governance. The networks built extended from local and community-based
linkages through regional and national-level policy groupings to international academic
and policy networks on civil society, watershed management, and governance.

The political process of policy development and implementation depends on the

interchange between civil society groups, researchers generating information on current
realities, and government. This project attempted to challenge the conventional notion
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that only educational institutions “produce” knowledge. Understanding community needs
and what helps particular civil society groups to see and act to strengthen their role in
democratic governance, for example, is something in which community organizations and
NGOs have eminent expertise. This collaborative approach, also known as participatory
action research (PAR) is broadly defined as “research by, with, and for people affected
by a particular problem, which takes place in collaboration with academic researchers. It
seeks to democratize knowledge production and foster opportunities for empowerment
by those involved” (Kindon et al., 2008).

One objective of this project was to demonstrate how partnerships between
academics and non-academics can be very stimulating and effective. This type of
partnership encourages and allows the partner NGOs to reflect on and analyze their
activities and to document “learning” more systematically than they are often able to do,
by bringing student researchers into the NGOs as collaborators/interns. The partnership
also encourages universities to be more pragmatic about teaching and research, and to
“field-test” approaches towards community organization, equity, and capacity building.
Students committed to the project’s goals of fomenting participatory engagement by local
people in municipal water decision-making are given practical opportunities to develop
their skills, as a way of hastening each city’s climate change preparedness. This project
aimed to contribute to the integration and meaningful participation of women in formal
decision-making processes, as well as to build their adaptive capacity and increase their
resilience and ability to cope with climate change.

Specific examples of how climate change responses combine well with gender-
aware community organizing, as part of this project, included the following:

« The Kilimanjaro Initiative (KI), a youth-focused NGO, upgraded a sports field in
Nairobi’s Kibera slum, on the banks of the Nairobi River, which prevented housing
from being flooded during extreme weather events. In addition, KI organized
community forums on sustainable water management and environmental education,
as well as community and river clean-ups. Young women's leadership was central to
this organizing.

+ InDurban, women activists from Umphilo waManzi and the South Durban Community
Environmental Alliance coordinated “learning journeys” where government officials
visited low-income neighbourhoods to hear about local women's experiences with
flooding, sanitation and other types of climate change stresses, helping them to bring
these views into policy discourse.
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«  Maputo university environmental education students worked with intermediate
school youth on after-school activities related to climate change. Most participants
were women.

Agua Doce: water and livelihoods near Rio de Janeiro

The potential impacts of both temperature and precipitation extremes for the city of Rio de
Janeiro are many. Climate projections show that Rio will experience a 1.5 degree Celsius
increase in temperature by 2050 across all seasons. With warmer temperatures, drought
can be expected in winter, spring and summer. This will likely create water scarcity, as well
as electricity deficits from shortfalls in hydroelectric production. Increases in ocean surface
temperatures, however, could increase the chances of periodic and extreme storms and
flooding. With climate change, extremes in precipitation are projected to increase in
intensity.

In April of 2010 heavy rains partially destroyed several downtown favelas in Rio
de Janeiro and Niteroi (across Guanabara Bay), leaving thousands homeless and forced to
relocate with their families and remaining belongings (O Globo, 2010). Also severely hit by
heavy rainfall in January 2011 was the Regido Serrana, a mountainous region in the state
of Rio de Janeiro to the north and northeast of Guanabara Bay. Housing infrastructure and
social inequities compounded the effects of natural disasters on the marginalized in the
Regido Serrana; in the town of Nova Friburgo, where several hundred people died due to
the floods, sixty percent of the population lived in illegal dwellings (Magalhaes, 2011).

At the western edge of Guanabara Bay, in an economically-depressed area around
the Surui River, the community development organization Agua Doce (Sweet Water) has
been building social resilience, fostering local cultural pride, and creating green jobs.
Started by Vladimir Boff and Maria Regina Maroun in 2001, with seed funding from
several Italian labour union and church organizations, Agua Doce’s initiatives include
community centres and kindergartens; biodigesters and a biomass recycling centre;
agricultural support offices and fruit processing centres to process locally-grown fruits
and create jobs for women; handicrafts training and support for women and girls; public
health projects; and a public library / literacy centre (Centro Clima, 2005, p. 57-64).

The Agua Doce organization, reinforcing Agenda 21 principles, aims to (re)
introduce a more sustainable way of life for the people of the Baixada Fluminense
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through a range of social and economic community development initiatives. People at
Agua Doce and the communities of the Baixada Fluminense are particularly concerned
about the imminent effects of climate change in the region, mostly due to their precarious
geographical location. Increased rainfall from the mountains and rising sea levels from
the Bay make the area particularly vulnerable to floods and mudslides. Health risks from
water-borne illnesses are increasing. Fishing and crabbing are progressively endangered.

Agua Doce nurtures social capital in order to strengthen communities in the
region. The organization offers literacy and environmental education workshops and
supports schools and children’s programmes, as well as creating economic opportunities
for women. Agua Doce promotes social transformation and building the capability of
local citizens to participate in decision-making processes, especially concerning water,
resource management, and local governance.

The organization has mobilized funds from a range of religious, private sector,
international development assistance, and other donor organizations for its projects.
Their work demonstrates the inter-linkages among literacy, economic, and social supports
including job creation and community-building, and the potential of marginalized
community members to become involved in collective decision-making. The organization’s
attention to ecological sustainability, social sustainability, and governance provides a
wealth of ideas for ways of integrating community members’ environmental priorities
with other pressing needs in the community, and advancing on many fronts at once
through community development.

The Green Change Project: urban renewal and environmental jobs in Toronto

In Toronto, the effects of climate change are being noted particularly through high
amounts of summer rainfall and sudden storms with intense winds and heavy rain, which
seem to be becoming more frequent (Todd, 2011). Higher amounts of rainfall stress the
aging urban water/sewer infrastructure, resulting in overflows of untreated sewage from
the combined storm and sanitary sewers in the older parts of downtown Toronto during
heavy storms, degrading water quality in local streams and Lake Ontario (Binstock, 2011).
At times, local lakefront beaches are unswimmable due to water pollution for several
days following heavy rains. The City of Toronto is undertaking several large infrastructure
repairs and has built storage basins to retain sewer overflows until they can be treated, at
a projected total cost of $1.047 billion over 25 years (City of Toronto, 2011a). The City has

-521 -



also launched basement flooding studies and programs to help homeowners disconnect
their basement drains leading to the municipal sewer system, in order to prevent backups
into basements during rainstorms. The increasing numbers of extremely hot days in the
summer have led the City to develop a “cooling centres” program where those without air
conditioning can come to public libraries, community centres and other communal spaces
which offer extended hours on very hot days.

From an equity perspective, both the weather extremes and the resulting policies
have disproportionate negative effects on low-income Toronto residents, since they
are more likely than higher-income people to occupy basement apartments and to be
renters, not house-owners (who can, in contrast, benefit from government infrastructure
subsidies). Lower-income people are also more likely to depend on public transit (which is
often disrupted during storms) and on public beaches and parks for recreation; they are
less likely to have air conditioning in their homes; and they are more likely to have health
conditions which are severely exacerbated by heat, such as diabetes, high blood pressure,
and heart conditions. These equity implications have been noted in some reports, but
have yet to be quantified or estimated in official publications or policy framewaorks.

One particular low-income neighbourhood in Toronto has borne the brunt of
several recent extreme weather events. It is the Jane-Finch neighbourhood, located
in northwest Toronto near York University. Due to dense urban growth and university
development, the area has become increasingly built-up over the past decade, which
has increased the surface runoff into Black Creek, a tributary of the Humber River which
empties into Lake Ontario. During an intense storm in August 2005, more than 150 mm
of rain fell in the area, and normally-placid Black Creek became a rushing torrent which
washed out its culvert under Finch Avenue, a local arterial roadway, leaving a 50-meter-
wide gaping hole. Construction of a new bridge for Finch Avenue took six months and
cost more than $3 million. During this time, public buses and commuter traffic had to
be rerouted through the York University campus, causing delays and problems for the
university and local residents alike. This was a graphic example of how extreme weather
events — which are increasing in frequency due to climate change — in conjunction with
aging infrastructure and urban sprawl! (including campus development), and increasing
rapid rainfall runoff can have costly and traumatic effects on everyone in the watershed.

Since 2009, the Jane-Finch community has built a vibrant and growing initiative

to create jobs while greening the local community. The project began with concerns
of residents in local public housing buildings about waste management and energy
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conservation; about having no control over heating; about not having a place to recycle
or compost; and about not being able to see any benefit to switching to more expensive
compact fluorescent light bulbs. Residents were concerned about the costs that new
“smart meters” would add to their monthly electricity bills. In the larger community,
residents were concerned about storm water management and flooding in the area,
especially following the 2005 Finch Avenue washout.

The Jane-Finch Community and Family Centre (JFCFC), a community-based social
services organization, decided to build on the desire of community residents to be more
eco-friendly and seek ways to expand community greening efforts beyond their own
offices in one Toronto Community Housing (public housing) building. The JFCFC applied
for funding and created partnerships with the Toronto Community Housing Corporation,
the Toronto and Region Conservation Authority, and the NGO Zerofootprint to make
Green Change happen in the community. Together they developed a 45-hour training
program for Green Change Agents and put out a call for community volunteers to
participate in the training. The training program introduced residents to five key areas:
energy conservation, waste management and recycling, green active living, social justice,
and the green economy. Many residents signed up and participated in different aspects
of the training and 60 residents completed the entire program - earning the right to call
themselves Green Change Agents.

After finishing their training, the Green Change Agents shared their knowledge
with the community by using an online calculator tool developed by Zerofootprint (www.
zerofootprint.net) to document the carbon footprint of more than 900 households in the
Jane-Finch area. Agents were paid for each household assessment they conducted. The
Zerofootprint calculator measured and analyzed the carbon footprints of individuals and
households in the Jane-Finch community and also provided tips for Green Change Agents
to use to help community members save energy, save money, and be able to reduce their
carbon footprints. In 2010, Green Change Agents assisted residents in reducing their
carbon footprint by 2000 tonnes.

Many green changes have been made in the community, including the planting
of a community garden, an eco-friendly Earth Hour event at a local school, tree planting
for Earth Day 2010, and a celebration of Earth Day 2011 in a space that was secured as a
Centre for Green Change. At the Centre for Green Change - a community training facility
modeling green building techniques - local residents and youth who are concerned about
the protection of the environment can become engaged in the process of green change
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and mobilize others, while they increase their own knowledge and skills, initiating individual
and collective actions toward building a healthy, safe, prosperous, and environmentally
friendly neighbourhood. The vision for the Centre includes a Pathways to Green Jobs
Program, which will educate and promote environmental stewardship, green jobs, and
eco entrepreneurship. It will build on the successful work of the Carpenters Union's
CHOICE Apprentice Program and will incorporate an environmental training component.
The Centre for Green Change works with residents to create and to innovate and to use
their hands and creative minds while protecting the community’s natural resources. The
Centre will mobilize local resources to achieve this vision and explicitly work to expand the
number of long-term, high-quality green jobs for local residents, especially for youth.

The Green Change Project held successful gala fundraising balls in 2010 and
2011, as part of its celebration of “Twelve Days for Green Change,” with the support of
a number of community partner organizations including labour unions, health centres,
local politicians, property owners and landlords, charitable organizations, and cultural/
media groups. Brooklyn-based activist Majora Carter, who has developed a range of green
community development initiatives in low-income neighbourhoods across the Global
North, was the dynamic keynote speaker at the Green Change 2011 gala (Carter, 2011).

The Green Change Project continues to win funding, awards and accolades,
including the 2010 Toronto Green Award in the Community category and the 2011 Urban
Leader Award for Imagination. York University students work as graduate assistants on
Green Change initiatives through a partnership with the Faculty of Environmental Studies,
which also facilitates research grant partnerships that benefit the Centre.

Aspects of the project’s success include its focus on connecting with the
community directly and its emphasis on local skills and needs. The project aims to identify
the skills and knowledge already present within community members and to empower
them to use these assets for green change. The level of skills and knowledge in the Jane-
Finch community is significant. Many neighbourhood residents are recent immigrants to
Canada, and many of them come highly trained and skilled from their home countries,
but are unable to break the barrier of employment in Canada. The Green Change project
recognizes the skills and abilities of these individuals and aims, through Green Change
Agent training, to create jobs. These individuals benefit from being able to financially
support their families and also to contribute to the development of their community.
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Participants in the Green Change Agent training find themselves being treated
with respect in the community for the knowledge and skills they can offer for change.
The title Green Change Agent has allowed the individuals to gain respect on a par with
environmental specialists in the area.

Watershed education and green community development in the USA and
Canada

Online techniques with university-based research input and support can be effectively used
to disseminate information about watersheds and their management. An example is the
Water Atlas, a web portal developed by Dr. Paul Zandbergen and others at the University
of South Florida. It brings together hydrological, weather, political, and other data related
to a number of Florida watersheds, much of which is updated in real time, with the
goal of designing a “comprehensive data resource... to help citizens and scientists alike
make informed decisions concerning our vital water resources.” Such online materials
may also be translated to be accessible transnationally across bioregional boundaries. Of
course, the equity implications of online organizing and information access need to be
considered, however.

All of these examples of the interplay among equity-oriented green community
development, watershed governance, university-community partnerships, and climate
justice demonstrate the parallels and similarities in this kind of work in the global North
and South. The following section summarizes and draws out these themes.

COMMON THEMES IN GREEN COMMUNITY ORGANIZING FOR CLIMATE
JUSTICE

A number of commonalities are evident in the local stories outlined above. Marginalized
people everywhere are eager for employment opportunities, and public space for recreation
and community-building is almost always in short supply in marginalized neighbourhoods.
Local governments can play an important role in helping communities meet their needs,
especially if people are mobilized and organized politically at the grassroots — which can
be effectively catalyzed by NGOs. Infrastructure funding and climate change adaptation
funding may be available when local requirements are framed in appropriate ways. New,
creative techniques for green community organizing are developing rapidly, aided by
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global networking advances and the hard work of many local and international activists. In
combination, all of these trends are helping to strengthen resilience in many communities,
allowing them to mobilize socially to meet new ecological and weather-related challenges.

The international commonalities and themes related to green community
organizing in the face of climate change include the following:

Green job creation

In marginalized communities people are nearly always interested in increasing their
employment opportunities. High levels of unemployment — that is, community members
who are eager for training and work opportunities - represent a significant resource for
poor communities, since environmental restoration and low-fossil-fuel production require
large amounts of people-power. Examples of the kinds of green job creation which are
needed in poor — and also well-off — communities include wetlands reconstruction;
rebuilding and strengthening water/sewer and other infrastructure; rehabilitation of
polluted areas, brownfields, and transportation corridors; construction and maintenance
of rooftop, roadside, and other community gardens; processing of locally-grown food;
and development of new recreation options on land which is not appropriate for housing
or industry (Jones, 2008). Funding which is available for infrastructure renewal and
climate change adaptation can be used to support and catalyze these kinds of green jobs,
producing powerful local economic benefits.

Environmental education

Skills needed for evolving green jobs, and for effective public involvement in watershed
and other environmental policy processes, can be developed and shared in marginalized
communities via organized processes of continuing education. These can include
environmental education programs for youth and seniors, adults, and in-service training
for working professionals such as public health agents/nurses, teachers, and government
officials. Local community organizations and NGOs are ideally situated to develop and fine-
tune such educational programs, which can lead to increased employment opportunities
and/or pay upgrades for local residents.
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Community-building to develop social resilience and political intervention
potential

NGOs with local roots and long-standing community centres and social services
organizations have important roles to play in marginalized communities’ response to
climate change. Their contributions can include bringing people together to prepare
for extreme weather events; collecting knowledge on the local weather, water, and
environment and bringing it to the attention of governments; developing social networks
for community resilience; and organizing community members politically to express their
views and advance their priorities.

Recreation spaces as flood buffers

Low-income communities with many unemployed people, especially youth, need recreation
spaces, and these are usually in short supply. Increased weather variability and rainfall are
expanding the areas which are subject to flooding and thus not appropriate for housing.
A good alternative use for these areas is as public spaces, swimming / picnicking areas,
and sports fields. If governments can equitably assist people to relocate from floodplains
to higher land nearby, simultaneously creating jobs and community-controlled spaces in
these areas, then climate change adaptation can accomplish several goals at once.

Mobilizing finance for infrastructure renovation

NGOs and government bodies may be able to use international connections and climate
change funding mechanisms, both formal and informal, to carry out projects such as
water / sewer infrastructure renewal and development, renewable energy plants, housing
reconstruction, and public space provision. The “qguilt factor” motivating progressive
Northern groups who recognize the responsibility of the wealthy for climate change, and
who take action to fund remediation projects in the global South, lies behind some of
these new global redistribution initiatives. Broader and more radical income redistribution
measures to redress the “climate debt” of the rich have also been proposed (Bond, 2010).
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Creative organizing/workshop techniques/strategies and international
sharing of ideas

Ideas, designs, and financing proposals can be shared internationally through green /
climate change channels. For example, civil society networking surrounding the United
Nations Framework Convention on Climate Change annual COP meetings involves a
wide range of community-based environmental NGOs which have participated in the
civil society forums accompanying the governmental negotiations. Academic conferences
can bring together university-based researchers and local environmental activists for
useful discussions on innovative policy and grassroots solutions to the pressing ecological
situations people face on the ground. A conference entitled “How will disenfranchised
people adapt to climate change?” at York University in April 2009, organized by the
university’s Institute for Research and Innovation in Sustainability, focused on local
struggles and the importance of traditional ecological knowledge for addressing climate
change in Arctic Canada, Brazil, South Africa and India (IRIS, 2009). Likewise, Majora
Carter’s advocacy work highlights the common strategies marginalized areas can use in
sparking green community development throughout the global North and South.

Role of municipal government and public education

Cities worldwide have begun to develop climate change adaptation plans and to take
stock of their new needs — physical, social, economic (Lucon; Goldemberg, 2010). When
community groups organize to share their expertise and knowledge of challenges, as
well as ideas on how to meet them, they may be able to build beneficial partnerships
with local governments. Public officials everywhere need training in all aspects of climate
change preparedness, and environmental education for the general public is also crucial in
a warming world. Here, too, networking and global communication help groups to learn
from “best practices” and creative ideas in use elsewhere.

CONCLUSION: WATERSHEDS, EQUITY, AND CLIMATE JUSTICE

Governments and development organizations world-wide are searching for new ideas
on how to bring more public participation into environmental policy decision processes.
Some social and political movements, too, are expanding their participatory outreach
and organizing techniques. In the Great Lakes region of North America, for example,
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various jurisdictions emphasize public involvement and participation in source water
protection (CIELAP, 2004). The Council of Canadians, through its Blue Planet project and
other organizing initiatives, seeks to focus public opinion globally on the importance
of water rights (Council of Canadians, 2006). And as mentioned above, the European
Water Framework Directive is pushing jurisdictions and cross-jurisdictional water basin
committees to implement new participatory processes. Researchers, consultants and
activists are generating practices which can be widely discussed and shared. But in the
end, while many insights can come from hearing what worked and what didn’t in other
places/situations, there is no substitute for locally-designed and locally-appropriate public
participation processes, both within and outside of government.

As the conclusion of the European Water Framework Directive Guidance Document
on Public Participation states, “The preamble of the Water Framework Directive includes
a very clear statement: active public involvement is most likely the key to success with
regard to achieving the desired water quality objectives. This statement reflects several
years of accumulated European water management experiences. In simple words: the
water users and water polluters need to be turned into part of the solution, not ... kept
outside the considerations as part of the problem. This Guidance has presented a range
of recommendations on how to ensure active involvement. It is important, however, to
take into account that no blueprint solution can be provided. Each River Basin District
has to find its own way to handle this, taking into account the prevailing cultural, socio-
economic, democratic and administrative traditions. Careful planning, e.g. stakeholder
analysis, is a particular recommendation, but each competent authority has to accept that
a dynamic and learning process based on “trial and error” is the challenge to embark on.
Experience shows, however, that given sufficient time it will pay off in the long run” (EC,
2002, p. 66).

In particular, the role of class and gender must be acknowleged, among other
differences, as determinants of everyone’s standpoint and possibilities for participation.
For example, are those who are too poor to pay for water “stakeholders”? The substantial
consensus among ecological economists, sociologists, political scientists, planners, and radical
activists that public participation is essential for good public policy may obscure the vital
question of how to fairly elicit, structure, and make use of that participation (Perkins, 2008).

Engaging women is fundamentally important for durable climate change

adaptation, particularly during environmental crises. \WWomen possess incomparable
knowledge of local ecological and water conditions due to gendered roles and
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responsibilities and this knowledge must be shared and utilized in local, national and
international negotiations and decision-making processes — for reasons of both justice
and efficiency. Democratic mediation of equity conflicts related to water, and sustainable
long-term management of water resources, are only possible through public participation.

While in practice it sometimes seems difficult to organize or elicit public
participation (a “bottom-up” problem), and in some cases governments are reluctant
to cede control by opening up decision processes for public examination and input (a
“top-down” problem), at least in principle, broad public participation is the foundation
of sustainable development. It also has a number of quite progressive implications — if it
truly gives a political voice to people who have historically been left out of public decision-
making.

To address both the “top-down” and the “bottom-up” challenges to broadening
public involvement in watershed decision processes, a creative combination of grassroots
environmental education and community organizing is needed. Community-based
environmental education initiatives which are relevant and interesting for local residents
and increase their knowledge of watershed issues, understanding of basic political and
ecological principles, and confidence to express their views can serve as the basis of an
intervention approach which is progressive, constructive and democratic. This, in turn,
increases the resilience and sustainability of watershed decision-making processes. It
also lays the groundwork for community organizing and extension of the environmental
education activities to larger constitutencies in local areas affected by watershed decisions.

Community-based education and organizing are fundamental to creating the
conditions for local knowledge to be shared and utilized, through equitable democratic
participation. Building inclusive governance structures and strengthening the role of civil
society, especially women, in water governance are essential components for addressing
climate change vulnerability and fostering resilience and sustainability in urban centres
as well as rural areas. According to the Intergovernmental Panel on Climate Change,
“adaptation is shown to be successful and sustainable when linked to effective governance
systems, civil and political rights and literacy” (Parry et al., 2007). Non-governmental
organizations in the Global South have expertise in such initiatives, which is potentially
transferable to other places including some in the Global North.

Community-based environmental education initiatives which are relevant and
interesting for local residents and increase their job opportunities, knowledge of watershed
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issues, understanding of basic political and ecological principles, and confidence to express
and act on their views can serve as the basis of a climate change intervention approach
which is progressive, constructive and democratic. This, in turn, increases the resilience
and sustainability of watershed and climate change decision-making processes. It also lays
the groundwork for community organizing and extension of the environmental education
activities to larger constituencies in local areas affected by climate change. Such grassroots
initiatives — and the global sharing of ideas on how to design and implement them, freely
available for adaptation in other places — stand in contrast to top-down climate change
adaptation mechanisms controlled from the Global North. In this sense, climate justice is a
new manifestation of the bottom-up perspective in Development Studies more generally.
Furthermore, it is a movement which “best fuses a variety of progressive political-economic
and political-ecological currents to combat climate change” (Bond; Dorsey, 2010).

Climate justice — addressing the impacts of climate change on the poorest first —
is a powerful imperative at every level, from the local to the global. Civil society groups
worldwide, with support from university researchers, are using online and in-person
networking tools to share ideas on how to promote climate justice, obtain funding, and
press politically for policies addressing the needs of marginalized people. This bottom-up
movement builds resilience in the face of the social and political repercussions of extreme
weather events — a global priority, since we all inhabit this warming world together.
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fase extratora (SPE) para pré-concentracao de espécies de interesse. Também faz parte do
Grupo de Estudos em Solos e Meio Ambiente (GESOMA).

Castello, Lineu

Possui graduacao em Arquitetura e Urbanismo pela Universidade Federal do Rio Grande
do Sul (1962), mestrado em Urban Design and Regional Planning - University Of Edinburgh
(1974) e doutorado em Arquitetura pela Universidade Federal do Rio Grande do Sul (2005).
Atualmente é professor colaborador convidado e orientador da Universidade Federal do
Rio Grande do Sul e consultor ad hoc do Conselho Nacional de Desenvolvimento Cientifico
e Tecnologico. Tem experiéncia na area de Arquitetura e Urbanismo, com énfase em
Fundamentos de Arquitetura e Urbanismo, atuando principalmente nos seguintes temas:
percepcao ambiental, lugares urbanos e conceito de lugar, todos abordados em seu
recente livro “A percepcao de lugar: repensando o conceito de lugar em Arquitetura-
Urbanismo”. Foi vencedor do Gerd Albers Award, concedido pela International Society of
City and Regional Planners-ISOCARP, com sede na Holanda; e foi incluido como referéncia
conceitual no Prospectus 2008-09 do curso da Architectural Association School, London.
Em 2010, teve uma obra sobre a teoria do lugar em Arquitetura-Urbanismo publicada
na Gra-Bretanha, pela editora Ashgate, intitulada “Rethinking the Meaning of Place”.
Foi contratado em 2013 como membro do corpo permanente de docentes no Mestrado
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em Arquitetura e Urbanismo da Associacao Uniritter/Mackenzie. Apresentou e publicou
trabalhos nos 5 continentes: Africa (Egito); América (Argentina, Brasil, Chile, México,
Porto Rico, EUA, Uruguai); Asia (China, Coréia do Sul, Hong Kong, india, Japao, Libano,
Tailandia, Emirados Arabes Unidos); Europa (Alemanha, Austria, Franca, Espanha, Escdcia,
Grécia, Holanda, Inglaterra, Italia, Portugal, Suécia, Suica, Turquia); e Oceania (Australia).

Chewpreecha, Unnada

E gerente da equipe de Modelagem Internacional na Cambridge Econometrics. E
responsavel pela manutencao diaria dos modelos E3 (Energia-Ambiente-Economia),
E3ME e E3MG da Comissao Europeia. Tem vasta experiéncia na aplicacao de abordagens
de modelagem para a analise e previsao de politicas econdmicas, incluindo recentes
contribuicdes para a modelagem do mercado de trabalho da Unido Europeia com relacao
a meta de reducao de gases de efeito estufa.

Chiaramonti, Bianca

E aluna do curso de Arquitetura e Urbanismo pela Faculdade de Arquitetura, Engenharia
e Tecnologia, da Universidade Federal de Mato Grosso, e Bolsista de Iniciacao Cientifica
(PIBIC/CNPg) junto ao Grupo de Pesquisa em Tecnologia e Arquitetura Ambiental - GPTAA.

Coelho, Gustavo Ferreira

E doutorando em Agronomia com énfase em Producéo Vegetal pela Universidade Estadual
do Oeste do Parana e membro do Grupo de Estudos em Solos e Meio Ambiente - GESOMA.
Desenvolve pesquisas visando o uso de adsorventes naturais, como a casca da castanha
de caju, na remocao de metais pesados e agrotoxicos de aguas contaminadas. Durante os
anos de 2007 a 2011 trabalhou junto ao Laboratdrio de Quimica Ambiental e Instrumental
do Campus de Marechal Candido Rondon, na realizacao de analises quimicas e fisicas do
solo, tecido vegetal, residuos organicos e aguas, na prestacao servico como Projeto de
Extensdo. Durante os anos de 2008 a 2010 foi monitor na disciplina de Quimica, sob a
orientacao do Prof. Dr. Affonso Celso Gongalves Junior. Atua em projetos de pesquisa na
area de solos e sustentabilidade ambiental. Em 2013 foi professor substituto na area de
Ciéncia do Solo no curso de Agronomia da Universidade Federal do Parana - UFPR, Setor
de Palotina.

Corazza, Marcela Zanetti

E graduada pela Universidade Estadual de Londrina em 2004, Mestre em Quimica dos
Recursos Naturais pela Universidade Estadual de Londrina em 2007 e Doutoranda na
subdrea de Quimica Analitica na Universidade Estadual de Londrina. Atuou na area
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académica como professora temporaria na subarea de Quimica Analitica e Quimica
Geral na Universidade Estadual de Londrina e Instituto Filadélfia de Londrina. Atualmente
desenvolve pesquisas na area de Quimica Analitica com énfase em desenvolvimento de
metodologias analiticas fazendo uso de nanotubos de carbono modificados e polimero
como fase extratora (SPE) para pré-concentracao de metais tracos e para estudos de
especiacao.

Dias, Emanuella Oliveira
Profissional auténomo, coautor do artigo “Potencial de geracao de energia elétrica na
Bahia utilizando biogas de aterro”.

Discacciati, Ana Clara Goncalves

Graduanda em Direito pela Universidade Federal de Minas Gerais, realizou intercambio
académico na Uniiversitat Augsburg- Alemanha, com enfoque em Direito Ambiental
Internacional, Direito Econdmico Internacional e Direito da Informacdo. Foi monitora do
Grupo de Estudos em Direito Ambiental da UFMG e é integrante do grupo de estudos em
Direito Ambiental Internacional da UFMG.

Dorr, Andréa Cristina

Possui Graduacao em Ciéncias Econdmicas pela Universidade Federal de Santa Maria
(2001), Mestrado em Economia Aplicada pela Universidade de Sao Paulo (2004) e
Doutorado em Economia na Universidade de Hannover, Alemanha (2009). Realizou
estagio na Organizacdo das Nacdes Unidas (ONU) em Viena, Austria, em 2008. Tem
experiéncia na area de Economia, com énfase em Agronegocio, Cadeias Agroindustriais,
Indicacao Geografica e Programas de Certificacao. Atualmente é Professora Adjunta
do Departamento de Educacao Agricola e Extensao Rural do Centro de Ciéncias Rurais,
Professora Permanente junto ao Programa de Pds-graduacao em Extensao Rural da
Universidade Federal de Santa Maria-RS e coordenadora do Grupo de Pesquisa em
Agronegocios. Participou do 1 GESIS Summer School in Survey Methodology na cidade de
Koln, Alemanha (2012). Realizou um intercambio cientifico de curta duracdo em 2013 na
Alemanha junto a Universidade de Goettingen e a Universidade de Hannover financiado
pelo CAPES-DAAD. Participou do 11th Wageningen International Conference on Chain
and Network Management em 2014 na Ilha de Capri, Italia. Realizou intercambio cientifico
em 2014 na Universidade de Bologna.

Dragunski, Douglas Cardoso
Possui graduagao em Quimica pela Universidade Estadual de Maringa (1996), mestrado
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em Quimica pela mesma universidade (1999) e doutorado em Quimica (Fisico-Quimica)
pela Universidade de Sao Paulo (2003). Atualmente é professor adjunto A da Universidade
Estadual do Oeste do Parana. Tem experiéncia na area de Quimica, com énfase em
Termodinamica Quimica, atuando principalmente nos seguintes temas: metais, adsorcao,
absorcao atébmica por chama, amido e plantas medicinais.

Francziskowski, Marcio André

Técnico em Agropecuaria e graduando no Curso de Agronomia - UNIOESTE. Estagiario
do Laboratorio de Quimica Ambiental e Instrumental do Centro de Ciéncias Agrarias da
Universidade Estadual do Oeste do Parana, Campus de Marechal Candido Rondon, onde
realiza analises quimicas e fisicas do solo, tecido vegetal, residuos organicos e aguas, na
prestacao servico a comunidade como Projeto de Extensao. Participante do Grupo de
Estudos em Solos e Meio Ambiente - GESOMA. Orientado de Iniciacao Cientifica pelo
Prof. Doutor Affonso Celso Gongalves Jr.

Freire, Estevao

Bacharel em Engenharia Quimica pela Universidade Federal do Rio de Janeiro e doutor
em Engenharia de Minas, Metalurgia e Materiais pela Universidade Federal do Rio Grande
do Sul. Passou 18 anos lecionando e pesquisando sobre polimeros e processos quimicos.
Hoje, é professor da Universidade Federal do Rio de Janeiro, no Departamento de
Processos Organicos, atuando nos cursos de graduacdo e pos-graduacao em Tecnologia
de Processos Quimicos e Bioguimicos da UFRJ. Seus principais interesses de pesquisa estao
ligados a polimeros, gestao e inovacao tecnologica na industria quimica, com énfase em
estudos prospectivos e aplicacdes da quimica verde em processos quimicos.

Freitas, Joana Carolina

Estudante de Arquitetura e Urbanismo pela Universidade Federal Rural do Rio de Janeiro,
coautora do artigo “Propostas para reducao de alagamentos por agua de chuva em
Seropédica”.

Freitas, Saint-Clair de

E académico do Curso de Ciéncias Bioldgicas no Centro Universitario Luterano de Ji-
Parana, coautor do artigo “Consciéncia socioambiental pela responsabilidade social: uma
proposta socioeducativa no CEULJI/ULBRA”".

Gavira, Muriel de Oliveira
E professora doutora da Faculdade de Ciéncias Aplicadas da Universidade Estadual de
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Campinas (Unicamp). Entre 2011 e 2013 foi coordenadora associada da graduacao
e coordenadora do curso de gestdo. E lider do grupo de pesquisa Laboratério de
Empreendedorismo, Inovacdao e Comércio Internacional e supervisora do grupo
Engenheiros sem Fronteiras da Unicamp. E Assessora ad hoc FAPESP e revisora de diversos
periodicos e congressos nacionais e internacionais. Entre 2009 e 2010 foi pos-doutoranda
em Empreendedorismo e Energia Renovavel no Nucleo Interdisciplinar de Planejamento
Energético (Universidade de Campinas). Pos-doutora em Empreendedorismo pela
University of Victoria (Victoria, BC, Canada) entre Setembro de 2008 e Setembro de 2009.
Doutora em Politica Cientifica e Tecnologica (UNICAMP) com a tese Gestao da Inovacao
em Subsidiarias de Multinacionais do Setor Eletroeletronico Instaladas no Brasil. Possui
graduacao em Administracao (2000) pela UFMS e mestrado em Engenharia de Producao
pela Universidade de Sao Paulo (2003). Fez um ano de estagio de doutorado na Rutgers
University (State University of New Jersey, USA) sob orientacao do prof. John Cantwell.
Tem trabalhado em diversos projetos de pesquisa e ministrado aulas e cursos na area
de administracdo e engenharia. Tem experiéncia na area de Administracao, atuando em
pesquisa e consultoria nos temas de: empreendedorismo, inovagao, gestao sustentavel,
energia renovavel, indicadores de sustentabilidade e gestao da inovacao e tecnologia.

Goncalves Jr., Affonso Celso

Atualmente é Bolsista Produtividade em Pesquisa pelo CNPg na area de Ciéncias
Ambientais. Concluiu em 2011 um P&s-Doutorado realizado na Universidade de Santiago
de Compostela (Espanha) e também um Pos-Doutorado em Ciéncias Ambientais na UFG-
GO (Brasil). finalizado em 2010. Affonso é Professor Associado da UNIOESTE-PR e atua
como docente e pesquisador do Centro de Ciéncias Agrarias, ministrando aulas na area
de Quimica. Atua como docente e orientador no Programa de Mestrado e Doutorado em
Agronomia da UNIOESTE na area de Meio Ambiente e Sistemas de Producao Sustentaveis.
Atua também como docente no Programa de Mestrado em Ciéncias Agrarias da UEM. Na
UNIOESTE, desde 1999, também é o coordenador do Laboratodrio de Quimica Ambiental
e Instrumental, atuante nas areas de Ensino, Pesquisa, Extensao e Prestacao de Servicos
na area de analise de amostras ambientais (solos, plantas, aguas, efluentes, dejetos,
residuos etc.). Atua desde 2006 como Avaliador Institucional e de Cursos de Graduacao
do Ministério da Educacao MEC/INEP/SINAES. Atualmente é consultor ad hoc do CNPq
e da CAPES. De 2009 a 2012, foi membro do Comité Assessor da Area de Quimica da
Fundacao Araucaria (Governo do Parand). Atua como consultor ambiental voluntario
junto ao MP-SP e CONAMA-DF.

- 550 -



Gongalves, Manoel Penachio

Atualmente é graduando do curso de Agronomia pela Universidade Federal do Parana
(UFPR) - Setor Palotina. Estagiario bolsista no Projeto de Identificacao de Espécies do Género
Phytophthora, em Municipios do Oeste do Parana, com Potencial Patogénico a espécies
florestais nativas do Brasil. Participante do Programa de Voluntariado Académico (PVA)
atuando no projeto de pesquisa intitulado Irrigacdo com Aplicacio de Agua Residuéria de
Processamento de Mandioca com Diferentes Concentracoes de Solidos Suspensos.

Guimaraes, Maria José de O. C.

F graduada em Quimica Industrial e é doutora em Tecnologia de Polimeros pelo Instituto
de Macromoléculas Prof. Eloisa Mano (IMA). Atualmente é Professora Associada no
Departamento de Processos Quimicos Organicos da Universidade Federal do Rio de
Janeiro (UFRJ). Tem experiéncia na area de Engenharia Quimica, com énfase em petréleo
e petroquimica, atuando principalmente nos seguintes temas: macromoléculas, sintese,
processamento, caracterizacao e propriedades.

Hashim, Mohd Ali Bin

E professor do Departamento de Engenharia Quimica, da Faculdade de Engenharia, na
Universidade da Malasia, Kuala Lumpur, Malasia. E bacharel em Engenharia Quimica
pela Universidade de Aston, Reino Unido (1975), mestre em Engenharia Bioldgica pela
Universidade de Birmingham, Reino Unido (1976), e doutor em Engenharia Quimica
pela Universidade de Birmingham, Reino Unido (1979). Como pesquisador, integrou
o Instituto de Engenheiros da Malasia (FIEM) em 1990, foi Engenheiro Profissional do
Conselho de Engenheiros da Malasia (PEng) em 1988, Engenheiro Credenciado pelo
Conselho de Engenharia, Reino Unido (CEng) em 1986, pesquisador do Instituto de
Engenheiros Quimicos, UK (FIChemE) em 1996, e pesquisador da Academia de Ciéncias
da Malasia (FASC) em 2003. Publicou mais de 195 artigos, 8 livros e 12 capitulos de
livros, e conquistou prémios cientificos em todo o mundo. Suas pesquisas concentram-
se nas seguintes linhas tematicas: processos de separacao (biosseparacao, adsorcao do
balanco da pressao, flotacao, cristalizacao, liquidos idnicos) e estudos ambientais (sistema
de tratamento de agua e de aguas residuais, gestao ambiental).

Heineck, Dulce Teresinha

Graduada em Servico Social, Especialista em Metodologia do Ensino nas Diversas Areas
do Conhecimento, Mestre em Educacao pela Universidade Regional de Blumenau/SC,
Coordenadora e Professora do Curso de Servico do CEULJI/ULBRA/RO ha mais de dez anos.
Atualmente participa do Projeto Estruturas Urbanas Sustentaveis na Regiao Amazonica.
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Hermes, Eliane

Cursou Tecnologia Ambiental na Universidade Tecnoldgica Federal do Parana (UTFPR) —
Campus Medianeira, durante os anos de 2003 a 2006. Cursou Licenciatura Plena em
Quimica pela Universidade Tecnoldgica Federal do Parana (UTFPR) — Campus Medianeira,
durante os anos de 2008 a 2009. Ingressou no ano de 2008 no Programa de Pos
Graduacao em Engenharia Agricola (PGEAGRI) na Universidade Estadual do Oeste do
Parana (UNIOESTE) — Campus Cascavel como aluna regular do mestrado na area de
concentracao de Recursos Hidricos e Saneamento Ambiental, sob orientacao do Professor
Dr. Marcio Antonio Vilas Boas. Concluiu o mestrado em fevereiro de 2010 e neste mesmo
ano reingressou no PGEAGRI para realizacdo do Doutorado na area de concentracao de
Recursos Hidricos e Saneamento Ambiental, orientada pelo Professor Dr. Marcio Antonio
Vilas Boas, tendo concluido o mesmo em dezembro de 2013. Desde 2011, atua como
professora da UFPR — Setor Palotina na Carreira de Magistério Superior, ministrando
disciplinas na area de Gestao de Residuos e Quimica Ambiental.

Honecker, Ulrich

Estudou geografia na Universidade de Saarland. Suas pesquisas estao ligadas a atenuacao
de inundacdo ao longo sistemas fluviais naturais. De 2009 a 2010, foi contratado pelo
Departamento de Protecao do Meio Ambiente do Estado da Baviera. Desde 2011, é
responsavel pela modelagem de nutrientes no Departamento de Geografia Fisica.

Kubiniok, Jochen

Estudou Geografia, Quimica e Geologia na Universidade de Colénia e Ciéncias do Solo
na Universidade de Bonn. Realizou vérias expedicdes exploratdrias ao sudeste da Asia
a fim de investigar a génese do relevo, a génese do solo e problemas ecoldgicos nas
regides montanhas tropicais. Desde 1995, é chefe do Departamento de Geografia Fisica
e Investigacao Ambiental da Universidade Saarland, Saarbricken. Atualmente, problemas
ecoldgicos derivados do uso agricola do solo, como a erosao e a contaminacao de
nutrientes, estdao em seu principal foco de pesquisa.

Lins, Marcos Araujo
Possui graduagao em Biocombustiveis pela Universidade Federal do Parana (2014). Tem
experiéncia na area de Quimica.

Lira, Vitor Ferronato de
E aluno do curso de Arquitetura e Urbanismo pela Faculdade de Arquitetura, Engenharia
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e Tecnologia, da Universidade Federal de Mato Grosso, e Bolsista de Iniciacao Cientifica
(PIBIC/CNPq) junto ao Grupo de Pesquisa em Tecnologia e Arquitetura Ambiental - GPTAA.

Magalhaes, Natalia Amorim

E aluna do curso de Arquitetura e Urbanismo, Faculdade de Arquitetura, Engenharia e
Tecnologia, Universidade Federal de Mato Grosso, e Bolsista de Iniciacao Cientifica (PIBIC/
CNPq) junto ao Grupo de Pesquisa em Tecnologia e Arquitetura Ambiental - GPTAA.

Martin, Andressa Amado

E mestranda da Universidade Federal do Parana, tendo sido graduada em Quimica
pela Universidade Paranaense - UNIPAR. Atua principalmente no seguinte tema: filmes
biodegradaveis a base de amido.

Megale, Maria Helena Damasceno Silva

Possui graduacao em Direito pela Universidade Federal de Minas Gerais (1971) e
doutorado em Direito pela Universidade Federal de Minas Gerais (2002). Atualmente é
Professora Titular de Filosofia do Direito da Faculdade de Direito da Universidade Federal
de Minas Gerais, aprovada em concurso publico no ano de 2008, com a seguinte tese
de titularidade: “A fundamentacdo da Hermenéutica Juridica em Platdo: da metafisica da
luz a Fenomenologia”. Foi Coordenadora do Programa de Pés-Graduacao em Direito da
UFMG de 2008 a 2011. Tem experiéncia na area de Direito, com énfase em Teoria Geral
do Direito, Teoria Geral dos Contratos e Hermenéutica Juridica.

Meier, Matheus

Técnico em Agropecuaria pelo Colégio Agricola Estadual Adroaldo Augusto Colombo
de Palotina, atualmente é académico de Agronomia da Universidade Estadual do Oeste
do Parana. Faz parte do Grupo de Estudos em Solos e Meio Ambiente (GESOMA), da
Unioeste, auxiliando nas pesquisas realizadas por este grupo e atuando como estagiario
em analises fisicas e quimicas de solos, plantas, aguas e residuos organicos.

Mercure, Jean Francois

E pesquisador associado sénior do Centro de Pesquisa para Mitigacdo da Mudanca
Climatica (4CMR) da Universidade de Cambridge. Neste centro, lidera uma equipe de
modelagem de sistemas de energia, com o objetivo de projetar a combustao global
de combustiveis e as emissdes de gases com efeito de estufa através da simulacao
de cenarios de evolucao da tecnologia. Com o apoio do Conselho de Pesquisa em
Engenharia e Ciéncias Fisicas do Reino Unido, sua pesquisa atual pretende construir
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modelos setoriais de difusao de tecnologia (energia elétrica, mobilidade, industria) que
introduzam elementos da teoria das transicoes na modelagem de sistemas de energia,
em conexao com um modelo macroeconométrico da economia global, em colabora¢ao
com economistas, engenheiros, gedgrafos e meteorologistas. Ao elaborar tanto novas
abordagens tedricas quanto métodos computacionais, este projeto esta contribuindo
atualmente para o desenvolvimento de um novo paradigma de modelagem de sistemas
de energia e difusao de tecnologia, conectando a teoria das transicdes a modelagem
convencional de sistemas de energia. Suas atividades de pesquisa também incluem o
estudo do consumo de recursos naturais, do esgotamento dos combustiveis fésseis e do
impacto de novos mercados de combustiveis.

Mergenthaler, Marcus

E professor da Universidade de Ciéncias Aplicadas do Sul da Westphalia, vinculado ao
Departamento de Agricultura. Suas pesquisas estao ligadas a mercados agricolas e
alimentares, estratégias de marketing para as empresas agricolas e alimentares, e pesquisa
do consumidor, com énfase nas seguintes linhas: analise do potencial mercadologico de
produtos e servicos inovadores de agricultura urbana e peri-urbana, desenvolvimento de
estratégias de marketing para as empresas do sector agricola e alimentar, analise das
percepcoes publicas sobre agricultura urbana e peri-urbana.

Mioto, Odete Rigato
E graduada em Servico Social e especialista em Politicas Publicas Sociais. Atua como
professora do Curso de Servico Social do CEULII/ULBRA/RO.

Moreira, Alexandre Martins

Possui graduacao em Agronomia pela Universidade Estadual Paulista Julio de Mesquita
Filho (1999) e Curso Basico de Engenharia de Alimentos pela Escola de Ciéncias Aplicadas
Weihestephan em Freising/Alemanha. Atualmente, cursa MBA em Agronegocio pelo
Centro Universitario de Maringa. Tem experiéncia na area de Ciéncia e Tecnologia
de Alimentos. Iniciou sua carreira na AMBEV Filial Equatorial - Sao Luis-MA e hoje €
coordenador de projetos e parcerias estratégicas pelo Fraunhofer Institute for Process
Engineering and Packaging da Alemanha.

Nacke, Herbert

Concluiu o doutorado em Agronomia pela Universidade Estadual do Oeste do Parana -
UNIOESTE em 2014 como bolsista Capes. Possui mestrado e graduacao em Agronomia
por esta mesma instituicao. Durante os anos de 2005 a 2014, atuou como colaborador
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no Laboratério de Quimica Ambiental e Instrumental, pertencente ao Centro de Ciéncias
Agrarias, colaborando em pesquisas e prestacao de servicos a comunidade. Publicou
capitulos de livros e artigos em periodicos especializados em parceria com diversos
pesquisadores. Atua na area de Agronomia, com énfase em Producao Vegetal, Solos,
Cadeias Produtivas, Sustentabilidade de Agroecossistemas e Quimica Analitica. Atualmente
atua como professor do curso de Engenharia Agrondmica no Centro Universitario Dinamica
das Cataratas em Foz do Iguacu - Parana.

Nogueira, Marta Cristina de Jesus Albuquerque

E Graduada em Engenharia Civil pela Universidade Federal de Mato Grosso (1988), tem
mestrado em Arquitetura e Urbanismo na area de Tecnologia do Ambiente Construido pela
Escola de Engenharia de Sao Carlos, Universidade de Sao Paulo/USP (1991), e doutorado
em Engenharia Civil pela Escola de Engenharia de Sao Carlos, Universidade de Sao Paulo/
USP (1996). Atualmente é professora associada no Departamento de Arquitetura e
Urbanismo, Faculdade de Arquitetura, Engenharia e Tecnologia, Universidade Federal de
Mato Grosso, tendo sido Diretora da Faculdade de Arquitetura, Engenharia e Tecnologia
da Universidade Federal de Mato Grosso de 2005 a 2009. E credenciada nos programas
de pods-graduacao em Fisica Ambiental e em Engenharia de Edificacbes e Ambiental.
E coordenadora do Grupo de Pesquisa em Tecnologia e Arquitetura Ambiental, com
énfase em Ciéncias Ambientais, atuando principalmente nas linhas de pesquisa: Conforto
Ambiental e Urbano, Bioclimatologia e Avaliacao Pos-Ocupagao.

Oliveira, Fabiano Sutter de

Bacharel em Quimica Industrial pela Universidade Grande Rio e mestre em Tecnologia
de Processos Quimicos e Bioquimicos pela Universidade Federal do Rio de Janeiro (UFRJ).
Seus interesses de pesquisa estao ligados a energia a partir de biomassa (biogas), recursos
hidricos sustentaveis e desenvolvimento sustentavel. Atualmente, trabalhando no Grupo
Aguas do Brasil (Saneamento Ambiental - 4gua e esgoto) como Engenheiro Operacional.

Oliveira, Fernanda Midori de

Graduada em Quimica pela Universidade Estadual de Londrina em 2012. Atualmente é
mestranda em Quimica, na subarea de Quimica Analitica, na Universidade Estadual de
Londrina. Atua principalmente nos seguintes temas: extracao em fase solida, espectrometria
de absorcao atdbmica em chama e pré-concentracao de metais tracos.

Perkins, Patricia Elaine
Perkins € uma economista preocupada com a relacao entre o comeércio internacional,
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0 meio ambiente e as economias locais. Esta interessada na globalizacao e em como
as economias locais podem crescer como um antidoto para o comércio internacional.
Também se interessa pelos meios internacionais de controle de poluicio do ar no Artico e
pelas indUstrias de recursos minerais e metais. Atualmente, esta envolvida em um trabalho
com o Centro de Saude da Comunidade de South Riverdale relacionado com a poluicao
de chumbo no centro de Toronto. Na Universidade de York, ministra cursos em Economia
Ambiental, Economia Ecologica, e Desenvolvimento Econémico Comunitario. Orienta
estudantes em temas de investigacao relacionados com a desenvolvimento econémico
comunitario, comércio e meio ambiente, e economia feminista.

Pessuti, Carlos Alexandre Alves

Graduando em Tecnologia em Biocombustiveis pela Universidade Federal do Parana (UFPR
— Setor Palotina). Participa em projetos de pesquisa na area de tratamentos de residuos
agropecuarios e agroindustriais com énfase em producao de biogas e aproveitamento de
fertilizando organico. Tem experiéncia na area de caracterizacao de residuos e digestao
anaerobia.

Pickardt, Claudia

F pesquisadora do Instituto Fraunhofer para Engenharia de Processos e Embalagem,
atuando na Unidade de Negocio de Ingredientes Funcionais. Suas habilidades e
competéncias estao relacionadas aos seguintes temas: isolamento de proteinas; extracao
de proteina; compostos fendlicos; quantificacdo proteica; atividade antioxidante;
isolamento de produtos naturais; SDS-PAGE; ciéncia de alimentos; aplicacao de alimentos;
propriedades funcionais; e desenvolvimento de produto.

Pimenta, Mateus Santana

Académico do curso de Arquitetura e Urbanismo, no Centro Universitario Luterano de Ji-
Parana - CEULJI/ULBRA, coautor do artigo “Conceitos da permacultura no desenvolvimento
urbano”.

Pollitt, Hector

E diretor e chefe de Modelagem Internacional na Comissdo Europeia - CE, com uma
vasta experiéncia no desenvolvimento e aplicacdo de ferramentas de modelagem
macroecondémicas para andlise de impacto. E responsavel pela manutencio do modelo
E3ME global da CE. Notaveis aplicacoes que usaram versdes anteriores do E3ME incluem
contribuicdes para a comunicacao da Comissao Europeia a fim de avancar para além da
meta GHG 2020, o atual 2030 policy framework e Avaliacbes de Impacto oficiais da UE
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sobre eficiéncia energética e tributacao energética. Hector também realizou recentemente
varias revisoes detalhadas do atual estado da arte da abordagem modelistica para a
analise de politicas e conduziu a criacdo do inventario-modelo da UNFCCC e da versao
mais recente do banco-de-dados-modelo IA Tools da Comissao Europeia. Em 2014, esta
atuando como coeditor do livro “Modelagem E3 para uma Economia Sustentavel de Baixo
Carbono no Leste da Asia”.

Ramos, Dawerson da Paixao

Arquiteto e urbanista pela Universidade Braz Cubas - UBC, pos-graduado e mestre em
engenharia urbana, pela Universidade Federal de Sao Carlos — UFSCar, professor no curso
de arquitetura e urbanismo da Universidade Santa Cecilia — UNISANTA, de 1997 a 2009,
e professor coordenador do curso de arquitetura e urbanismo do Centro Universitario
Luterano de Ji-Parana — CEULJI/ULBRA, desde 2010.

Rocco, Arthur B.

Atualmente € aluno do Programa de Mestrado em Estudos Europeus na Universidade
de Siena. Especializou-se em Estudos Europeus em um “Master Program” de 1° nivel
(Universidades de Siena, Oradea e Jagueldnica) e é graduado em Relacdes Internacionais
pela Universidade do Sul de Santa Catarina (UNISUL). Durante o periodo de especializacao,
ocupou a posicao de Assistente de Pesquisa na equipe do “Institute for Euroregional
Studies Oradea-Debrecen”. Suas areas de interesse cientifico sao: o processo de integragao
europeu, especialmente as politicas ambiental e energética; mercado energético; e
seguranca energética.

Rocha, Angela Machado

Possui graduacao em Engenharia Quimica (UFBA), Especializacdo em Engenharia de
Processamento Petroguimico (UFBA), MBA em Marketing (FGV) e Doutorado em Energia
e Ambiente (UFBA). E professora de Propriedade Intelectual do Instituto de Ciéncias da
Saude da Universidade Federal da Bahia e Gestora da Incubadora Inovapoli da Escola
Politécnica da Universidade Federal da Bahia. Tem experiéncia nos seguintes temas:
propriedade intelectual, inovacao, biotecnologia, empreendedorismo tecnoldgico, gestao
da inovacao, open innovation, incubadora de empresas, bioenergia e sustentabilidade.

Rodrigues, Thales Adriano Gazzola

Coautor do artigo “Mapeamento das iniciativas sustentaveis do setor elétrico brasileiro”,
tem formagao técnica em Processamento de Dados pelo Colégio Técnico de Campinas
(COTUCA) e é estudante do Programa de Formacao Interdisciplinar Superior (ProFIS) da
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Unicamp. Tem interesse pelas areas de meio ambiente e tecnologia (programacao de
computadores, banco de dados, projetos para internet).

Salas, Pablo

Pesquisador vinculado ao Centro de Pesquisas para a Mitigacao da Mudanca Climatica,
da Universidade de Cambridge. Suas pesquisas estao ligadas a modelagem de sistemas de
energia e a estratégias econdmicas para evitar alteracoes climaticas. Nesta obra, é coautor
do artigo “Low carbon energy policies and sustainable development: how to transform
the energy landscape without sacrificing economic growth”.

Sales, Emerson Andrade

Possui graduacao em Engenharia Quimica pela Universidade Federal da Bahia (1981),
especializacdo em Engenharia de Processo Petroquimico (Cenpeq) pela Universidade
Federal da Bahia e Petrobras (1981), especializacao em Catalise e Cinética pela Universidade
Federal da Bahia e Cofic (1986), mestrado em Quimica pela Universidade Federal da
Bahia (1990), doutorado em Ciéncias/Engenharia Quimica pela Université Paris VII - Denis
Diderot (1996) e pds-doutorados pela Université de Paris VII - Denis Diderot (1998 e
2000) e pelo IRCEL (Lyon Franca, 2007-2008), desenvolvendo novas tecnologias para a
geracao de biocombustiveis. Atualmente, desenvolve outro estagio de pos-doutorado na
Université Paul Sabatier (2009). E Professor Associado da Universidade Federal da Bahia,
tem experiéncia na area de catalise heterogénea e cinética, atuando principalmente em
projetos de pesquisa voltados para o desenvolvimento sustentavel. Atualmente, pesquisa
o potencial energético das microalgas. E Coordenador do Programa UFBA Ecoldgica e do
Laboratorio de Bioenergia e Catalise - LABEC, integrante da Rede de Tecnologias Limpas -
TECLIM/UFBA, bolsista de produtividade em pesquisa PROPI/UFBA.

Samuel, Vijayalakshmi B.

Tem mais de 17 anos de experiéncia de consultoria especializada em meio ambiente,
saude e seguranca (EHS) em avaliacdes de impacto ambiental (EIA) e sistemas de gestao
ambiental. Trabalha em conformidade com os Principios do Equador e com as orientacoes
da International Finance Corporation (IFC). Ja atuou em diligéncias envolvendo uma ampla
gama de industrias, incluindo industrias petroquimicas e quimicas, industrias de petroleo
e gas, e industricas de produtos eletronicos. Realizou avaliacdes ambientais ligadas a
recuperacao areas costeiras, infraestrutura (rodoviaria e ferroviaria), drenagem e irrigacao,
além de projetos de desenvolvimento regional, tanto para clientes governamentais quanto
para clientes do setor privado. Fora da Malasia, Viji ja trabalhou em toda a Asia, Africa do
Sul e Azerbaijao. Atua no comité técnico do Prémio Hibiscus para Exceléncia Ambiental e
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é membro da Associacao Malaia de Cientistas. Também esta vinculado ao Departamento
de Meio Ambiente da Malasia, como Consultor EIA e Auditor Ambiental. Possui os titulos
de licenciatura, mestrado e MBA da Universidade da Malasia.

Santos, Flavia Maria de Moura

Arquiteta e Urbanista graduada pela Universidade Federal de Mato Grosso em 2005,
mestre em Fisica e Meio Ambiente pelo Programa de Pos-graduacao em Fisica Ambiental
na Universidade Federal de Mato Grosso em 2008, doutora em Fisica Ambiental pela
universidade em 2012. Atualmente é professora adjunta | no Departamento de Arquitetura
e Urbanismo, Faculdade de Arquitetura, Engenharia e Tecnologia, Universidade Federal de
Mato Grosso. E membro do Grupo de Pesquisa em Tecnologia e Arquitetura Ambiental,
com énfase em Ciéncias Ambientais, atuando principalmente nas linhas de pesquisa:
conforto ambiental e urbano, bioclimatologia e tecnologia construtiva.

Santos, José Carlos Pereira dos
Graduado em Filosofia e Teologia, Especialista em Metodologia do Ensino nas Diversas
Areas do Conhecimento, Mestre em Educacéo pela Universidade Regional de Blumenau/
SC. Atualmente é professor da FIAR/RO e participa do Projeto Estruturas Urbanas
Sustentaveis na Regiao Amazonica.

Santos, Vinicius Perrut dos

Engenheiro Agrimensor pela Universidade Federal Rural do Rio de Janeiro, mestrando
no Programa de pos graduacao em Desenvolvimento Territorial e Politicas Publicas.
Desde 2010, é servidor efetivo dessa mesma universidade no setor de obras da Prefeitura
Universitaria na area de Projetos de Engenharia.

Schueler, Adriana Soares de

Professora da Universidade Federal Rural do Rio de Janeiro, atua no Departamento
de Arquitetura e Urbanismo dessa universidade e no Programa de Pos-Graduagao
em Desenvolvimento Territorial e Politicas Publicas, do qual integra o corpo docente
permanente e é coordenadora adjunta. Fez estagio pos-doutoral pela Faperj na area de
avaliacdo ambiental de areas contaminadas, tendo sido Doutora em Engenharia Civil
(Geotecnia Ambiental) pela COPPE/UFRJ (2005). Antes, obteve Graduacao em Arquitetura
e Urbanismo (1988) e Mestrado em Engenharia Civil (com énfase em producao civil)
(1991), ambos pela UFF. E lider do grupo EcoCidades e atua também como pesquisadora
no grupo GETRES (Tratamento de Residuos). Coordena projetos com recursos financeiros
da Faperj e do CNPg. Tem experiéncia e interesse na area de Engenharia Ambiental
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Urbana com énfase em saneamento ambiental, aguas pluviais, residuos sélidos urbanos,
vulnerabilidades e riscos ambientais urbanos, e pds-ocupacao de areas degradadas.

Schulte, Veronika

Vinculada a Universidade de Ciéncias Aplicadas de Hamburgo, é coautora do artigo
“Fostering sustainable energy use and energy efficiency at universities: an overview of
energy projects at HAW Hamburg”.

Schwantes, Daniel

Engenheiro Agronomo pela UNIOESTE - Universidade Estadual do Oeste do Parana (2006-
2010) e Mestre em Agronomia pela UNIOESTE (2011-2013). Atuou como estagiario do
Laboratorio de Quimica Ambiental e Instrumental da UNIOESTE de 2006 a 2010, auxiliando
na realizacao de Analises quimicas e fisicas de solos, plantas, residuos organicos e aguas,
atuou também em projetos de pesquisa na grande area da Sustentabilidade Ambiental
sob orientacdo do Prof. Dr. Affonso Celso Goncalves Junior. Atualmente é Doutorando
em Agronomia com énfase em Producao Vegetal pela Universidade Estadual do Oeste do
Paranad - Campus de Marechal Candido Rondon e integrante do Grupo de Pesquisa em
Solos e Meio Ambiente (GESOMA) e professor horista do curso de Engenharia Ambiental
da Pontificia Universidade Catolica do Parana (PUCPR), Campus Toledo.

Silva, Marcelo Santana

Professor e pesquisador na area de energia e sustentabilidade do Instituto Federal da Bahia
- IFBA, Campus Santo Amaro. Doutorando em Energia e Ambiente pelo CIENAM/UFBA.
Mestre em Regulacao da Industria de Energia (UNIFACS). Possui graduacao em Economia
pela Universidade Estadual de Santa Cruz (UESC). Especialista em Gestao de Programas
de Reforma Agraria (UFLA). Especialista em Economia de Empresas (UESC). Coordenou o
curso de Especializacao em Meio Ambiente e Desenvolvimento Regional, na Faculdade de
Tecnologia e Ciéncias - FTC-Jequié. Coordenou também o Curso Técnico em Seguranca do
Trabalho do IFBA, campus de Santo Amaro. Integrante do Grupo de Pesquisa CNPg/IFBA,
Nucleo de Estudos, Pesquisa e Projetos em Energia (NEPPE). Atua nos seguintes temas:
energia, desenvolvimento econémico, politicas publicas, desenvolvimento sustentavel,
gestao e empreendedorismo.

Silva, Vanessa Barbosa da

E académica do Curso de Ciéncias Bioldgicas no Centro Universitario Luterano de Ji-
Parana, coautor do artigo “Consciéncia socioambiental pela responsabilidade social: uma
proposta socioeducativa no CEULJI/ULBRA".

- 560 -



Sousa, Ricardo Felipe Braga de

Engenheiro Agrénomo formado pela Universidade Estadual do Oeste do Parana, foi
estagiario do Laboratorio de Quimica Ambiental e Instrumental da Universidade Estadual
do Oeste do Parana, atualmente é mestrando pela Universidade Estadual do Oeste do
Parana com énfase em Producdo Vegetal, integrante do GESOMA (Grupo de Pesquisa em
Solos e Meio Ambiente), tendo seus principais trabalhos nas areas de Grandes Culturas e
Desenvolvimento Sustentavel com énfase em Meio Ambiente.

Souza, Emilye Stephane de

Coautora do artigo “Conceitos da permacultura no desenvolvimento urbano”, académica
do curso de Arquitetura e Urbanismo, no Centro Universitario Luterano de Ji-Parana —
CEUUI/ULBRA.

Souza, Gabriel Barros G. de

Bacharel em Ciéncias Biologicas pela Universidade Estadual de Santa Cruz (UESC) e
mestre em Ecologia e Biomonitoramento pela Universidade Federal da Bahia (UFBA).
Possui experiéncia nas areas de Ecologia de Comunidades e Zoologia, atuando nos
seguintes temas: (i) interacoes interespecificas de invertebrados marinhos, (i) ecologia
de assembléias bentbnicas em regides estuarinas; (iii) delineamento de experimentos
ecoldgicos e (iv) monitoramento de comunidades biologicas. Atualmente é professor
do curso de Engenharia Ambiental e Sanitaria da Faculdade AREA1, atuando também
na area de educacao ambiental e na prestacao de servicos como consultor ambiental,
especialmente em estudos relacionados a biota aquatica.

Stauss, Wolfgang

E responsavel pelo Departamento de Tecnologia Verde no i.Green Institute (www.
igreen.fh-swf.de). Desenvolveu projetos recentes envolvendo perspectivas de mercado
para energias renovaveis geradas regionalmente, implicacbes econémicas de alteracdes
legislativas no setor de biogas agricola e estudos de viabilidade de usinas de residuos em
energia. Antes de assumir sua atual posicao na Universidade de Ciéncias Aplicadas do
Sul da Westphalia, em Soest, Alemanha, ele ganhou experiéncia de trabalho na indUstria
automotiva, especialmente em matéria de gestao de qualidade. Além de sua formacao
académica em negocios e engenharia industrial, tem um MBA pela Universidade de
Stellenbosch, Africa do Sul.

Steinhagen, Max
E formado em Bioquimica pela Universidade de Leipzig e tem pds-doutorado na mesma
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area pela Universidade Técnica de Dresden. Suas pesquisas estao ligadas a bioquimica de
proteinas e sintese de peptideos.

Strey, Leonardo

E graduado em Agronomia pela Universidade Estadual do Oeste do Parana. No periodo
de 2006 a 2011, atuou como estagiario e bolsista no Laboratorio de Quimica Ambiental
e Instrumental do Centro de Ciéncias Agrarias da Unioeste, trabalhando em atividades
de pesquisa, extensao e prestacao de servicos para a comunidade. Publicou diversos
artigos em periodicos especializados e trabalhos em eventos de carater regional,
nacional e internacional. Atua na area de Agronomia, com énfase em Meio Ambiente e
Sustentabilidade, Solos, Aguas e Cadeias Produtivas. Integra o Grupo de Estudos em Solos
e Meio Ambiente (GESOMA). Possui mestrado em Agronomia, com area de concentracao
em Producao Vegetal e linha de pesquisa em Sistemas de Producdao Sustentaveis na
Universidade Estadual do Oeste do Parana como bolsista Capes.

Surroop, Dinesh

E Doutor em Engenharia Ambiental. Tem experiéncia em docéncia e pesquisa No campo
da Engenharia Energética e Gestao de Residuos, com énfase em conversoes de residuos
em energia. Atua como Gerente de Projeto da Developing Island Renewable Energy
Knowledge and Technology Transfer Network (DIREKT). Trabalhou como Diretor de Meio
Ambiente da Divisao de Prevencao e Controle da Poluicao e da Divisao de Direito Ambiental
do Ministério do Meio Ambiente das llhas Mauricio por 4 anos. Também é consultor em
Residuos Industriais e Auditoria Energética. Seus interesses de pesquisa estao relacionados
com gestao de residuos, tecnologias de energias renovaveis e alteracdes climaticas.

Tarley, César Ricardo Teixeira

Atualmente é bolsista de Produtividade em Pesquisa do CNPg, possui graduagao em
Quimica (bacharelado) pela Universidade Estadual de Maringa (1998), mestrado em
Quimica Aplicada pela Universidade Estadual de Maringa (2001), doutorado em Ciéncias
(area de concentracao Quimica Analitica) pela Universidade Estadual de Campinas (2004)
e pbs-doutorado em Quimica Analitica pela Universidade Estadual de Campinas (2005).
E Professor Adjunto da Universidade Estadual de Londrina (UEL), onde orienta alunos de
Iniciacdo Cientifica, Mestrado e Doutorado, tendo atuado como membro e coordenador
do Programa de Pos-Graduacao em Quimica da UEL e do Doutorado em Quimica
Associado UEL/UNICENTRO/UEPG. Tem experiéncia na area de Quimica, com énfase
no desenvolvimento e aplicacdo de métodos de pré-concentracao com determinacao
espectroanalitica (FAAS, GFAAS, TS-FF-AAS, UV-vis), eletroanalitica e cromatografica
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(HPLC) visando a quantificacdo de metais e espécies quimicas de interesse ambiental,
alimenticio e clinico.

Teixeira, Marcia C.

Vinculada ao Centro Universitario Luterano de Ji-Parana, é coautora do artigo “Consciéncia
socioambiental pela responsabilidade social: uma proposta socioeducativa no CEULII/
ULBRA".

Torres, Ednildo Andrade

E coordenador do Laboratério de Energia e Gas (LEN), da Escola Politécnica da UFBA,
doutor em Energia pela UNICAMP, mestre pela Universidade de Sao Paulo/Escola
Politécnica, e graduado pela Universidade Federal da Bahia. Foi chefe do Departamento
de Engenharia Quimica/UFBA, tendo 30 anos de experiéncia na area de desenvolvimento
tecnoldgico entre centros de pesquisa industriais e universidades. Foi Coordenador da
area de Desenvolvimento Tecnologico e Empreendedorismo da UFBA por 6 anos, Diretor
Presidente do Instituto de Energia e Ambiente do Estado da Bahia, Coordenador do
Centro de Energia e Ambiente da UFBA (CIEnAm), e Coordenador do Programa de Pos-
graduacao e Energia e Ambiente. Orientou 20 alunos de mestrado, 5 de doutorado e
cerca de 90 alunos de iniciacao cientifica. Atualmente orienta 4 alunos de mestrado e 8
de doutorado. Publicou mais de 80 trabalhos em anais de eventos, mais de 15 artigos
em periodicos, 3 livros, 5 capitulos de livro, textos em jornais e revistas, tem mais de
10 produtos tecnologicos, além de diversas apresentacdes em congressos nacionais e
internacionais. Seus alunos ganharam os prémios tecnoldgicos Bahia Ambiental 2004 e
Petrobras da Rede Gas-Energia de 2004. Em 2006, ganhou o Prémio Pesquisador Inovador
do Ano concedido pela FAPESB. Em 2008 foi o Presidente da Comissao Organizadora do
V CONEM - Congresso Nacional de Engenharia Mecanica, realizado em Salvador de 25
a 28 de agosto de 2008. E vice-coordenador do INCT Energia e Ambiente, com sede na
UFBA. Tem convénios com empresas de penetragcao nacionais e internacionais, tais como
Braskem, Monsanto, Griffin, Caraiba Metais, Petrobras, Politeno, PetroBahia e Bahia Gas.
E coordenador de diversos projetos de P&D com financiamento das agéncias CNPg, FINEP,
FAPESB e Petrobras/ANP.

Viola, Eduardo

Professor titular do Instituto de Relacdes Internacionais da Universidade de Brasilia, tem
doutorado em Ciéncia Politica pela Universidade de Sao Paulo. Foi professor visitante das
universidades de Stanford, Colorado, Notre Dame e Amsterdam. Tem orientado dezenas
de teses de mestrado e doutorado, é membro de varios comités cientificos nacionais e
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internacionais e conta com dezenas de artigos publicados em prestigiosos periodicos.

Weber, Gero

Trabalha como assistente de pesquisa no Departamento de Geografia Fisica e Investigacao
Ambiental da Universidade Saarland desde 1999. Antes de seu doutorado, em 2003,
envolveu-se em dois projetos financiados pela Unido Europeia no dominio da Gestao
de Dados Geoespaciais e Harmonizacao. Sua pesquisa atual concentra-se em ecologia
da paisagem e ecologia de agua doce, bem como o uso de aplicagdes GIS para analisar
problemas geoecologicos.

Waulf, Vanessa dos Santos

Graduanda no curso de Tecnologia em Biotecnologia na Universidade Federal do Parana
(UFPR — Setor Palotina). Desenvolve projetos de pesquisa na area de tratamento de
efluentes industriais e seu reuso na agricultura.
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