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a  b  s  t  r  a  c  t

Although  mining  activities  are required  to supply  human  needs,  the  academic  participation  on  the  allo-
cation  and  planning  of mining  activities  is  reduced.  We  presented  our  experience  in the  participatory
review  of Rio  Claro’s  (São  Paulo,  Brazil)  master  plan.  In  2015,  Rio  Claro  City  Hall  triggered  a  multi-agent
discussion  about  new  perspectives  on  local  environmental  planning  to improve  human  life  quality.  Rep-
resentatives  of  economic  sectors  were invited  for  public  consultations,  while  civil  society  was  neglected.
The academic  participation  was  represented  by amendment  proposals  that  intended  to  represent  com-
mon  interests  of  society  (e.g.:  reducing  the  impacts  of  clay  extraction  on  the  population).  We  discuss
ining impacts
articipatory process
io Claro

the  need  of  greater  appreciation  of  university  outreach  initiatives  for their  high  impact  on  public  issues.
Academia  may  ensure  an  equitable  balance  of  interests  between  different  sectors  of  society,  aiding  in the
pursuit  of  quality  of  life  improvement  and  natural  resources  preservation  for  future  generations.

©  2017  Associação  Brasileira  de  Ciência  Ecológica  e Conservação.  Published  by Elsevier  Editora  Ltda.
This  is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
ntroduction

Current global economic development is largely based on min-
ral extraction leading to intense environmental degradation,
articularly in developing countries where the economic base is
rimarily commodity exports. Worldwide, increasing consumption
f goods and services is heightening the demand for minerals. For
xample, the Brazilian Government expects increases of 217% in
ron production and 466% in copper production by 2030 (Brasil,
010). This scenario will further increase the mining sector’s polit-

cal and economic influence, creating the need for strategies that
nsure sustainable development and regulate mineral extraction
nd production (e.g.: Caron et al., 2016) and avoid a retrogression

n mining regulation (Meira et al., 2016).

To ensure that social and environmental issues are fairly
ddressed while planning the spatial distribution of mining
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onservaç ão, Embrapa Recursos Genéticos e Biotecnologia, Brasília, DF, Brazil.

E-mail address: joaocpena@gmail.com (J.C. Pena).
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679-0073/© 2017 Associação Brasileira de Ciência Ecológica e Conservação. Published by
http://creativecommons.org/licenses/by-nc-nd/4.0/).
nc-nd/4.0/).

activities, the formulation process should include active partici-
pation not only from economic sectors but also from academia
and society. Mineral extraction should occur in regions that have
been defined through social deliberation to maintain the integrity
of social–ecological systems (Vela-Almeida et al., 2015). Academia’s
technical expertise makes it a key actor in the identification of the
most ecologically sensitive areas and regions at different scales.
Different aspects must be considered when balancing the bene-
fits and costs of mineral extraction beyond the mining pit, such as
the location of freshwater resources, conservation units, geological
formations and human settlements. However, academic participa-
tion in the management and planning of the localization of mining
activities has been extremely limited.

We  systematically assessed studies related to this topic, con-
ducted in different parts of the world at scales ranging from global
to national to local (for more details see S1 Text). From the 25
studies conducted in 13 different countries, we observed that most

studies (18) were published after 2010, and only seven included
some aspect of participatory planning. Most studies aimed to
extrapolate local perceptions to the broader application of plan-
ning, based on case studies that ranged from resource location to
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tate-level analyses (S1 Text). Mining activity planning is closely
inked not only to resource distribution (as we identified in six stud-
es) but also to local administrative boundaries (seven studies) and
mmediately affected areas (delineated, for instance, by basins or

ater catchments in four studies). Despite the practical informa-
ion these studies provide, academia generally acts as an external
gent of investigation, not as a vector of improvement in planning
r the active transfer of knowledge into practice. Meanwhile, deci-
ion and policy makers are often expected to passively assimilate
his knowledge.

In this study, we describe academia’s participation in the for-
ulation of a new master plan for the city of Rio Claro (São Paulo,

razil), which includes public policies and directives for reducing
he high impacts of sand and clay extraction in its territory. Due
o the impacts of the main economic activities (mineral extrac-
ion, sugarcane cultivation and cattle ranching) in Rio Claro, the
ity has the second highest level of suspended particulate mat-
er in São Paulo State (CETESB, 2016), and 54% of its 1447 springs
nd streams are disturbed or degraded (PMRC, 2014). Municipal
aster plans can be strategic for local planning and for specifying

est practices in mineral resource management. Master plans in
razil are defined by a specific bill and regulated by a Federal law
Brasil, 2001). They must state priorities and directives for urban
rowth and development, and they must be transparent, demo-
ratic and participatory, open to public criticism and evaluation
Brasil, 2001). We  demonstrate that academic participation in the

aster plan’s development may  be critical to ensure an equitable
alance of interests between different sectors of society (Fig. 1).

ormulation of the new master plan

Rio Claro is a medium-sized municipality covering 498.7 km2,
ocated in São Paulo State, southeastern Brazil (Fig. 2). The last pop-
lation census reported approximately 200,000 inhabitants, with
7.6% living in the urban areas (IBGE, 2016). Located in the eco-
one between Atlantic Forest and Cerrado biomes, Rio Claro has

 66% deficit in natural vegetation according to the Brazilian For-
st Code (Soares-filho et al., 2014). The population is aware of the
nvironmental degradation of the landscape, and acknowledge the
ecessity of investments in restoration projects (Silva et al., 2016).
hus, the new Rio Claro Master Plan (RCMP) aimed for the first
ime to organize the municipality’s rural areas and urban perime-
er. Besides planning and organizing urban space, the proposal
lso regulates different economic activities in the city’s periphery.
ccording to the Brazilian Statute of Cities, a master plan needs to
e reviewed at least every 10 years (Brasil, 2001). Without a valid
nd effective master plan, the City Hall has no guidelines by which
o promote or oppose new economic initiatives. In 2015, Rio Claro’s
ity Hall assigned a commission within the Municipal Secretariat

or Urban Planning, Development and Environment (SEPLADEMA)
o lead the participatory reformulation of the master plan, assisted
y specialist consultation. The commission prepared a first draft
ased on technical documents, such as Rio Claro’s Environmental
ssessment (PMRC, 2014) and the Mineral Production Map of the State
f São Paulo (IPT, 2013), and several public consultations with rep-
esentatives of different economic sectors: farming, mining, civil
ngineering and industry.

Academic representatives were invited to the public
onsultations—mainly professors from the São Paulo State
niversity Júlio de Mesquita Filho campus in Rio Claro, hereafter
NESP—but civil society was highly neglected (Fig. 1). Therefore,

hD candidates and undergraduate students from UNESP, who
ttended several public consultations, formed a working group
nd formulated fourteen amendment proposals for the new RCMP.
hese proposals intended to represent the common interests of
d Conservation 15 (2017) 194–198 195

society, considering general aspects for sustainable development
of the city, environmental conservation, improvement of human
quality of life and the spatial organization of mining and other
rural economic activities (S2 Text). The group members discussed
issues related mainly to the urban and rural environments within
their expertise to propose solutions and new amendments that
would benefit society and not a particular economic sector. During
this process, the group had weekly meetings and online forums
via social media, which were instrumental in informing other
academics and civil society in general about the new RCMP for-
mulation and academic participation. Unfortunately, there was no
time to mobilize civil society and discuss their aspirations.

The proposed amendments were presented and held to a vote
in a public audience before SEPLADEMA’s commission, economic
sectors and civil society representatives. Mobilization and partici-
pation of undergraduate students of UNESP played an important
role in the approval of thirteen of the fourteen amendments.
Notably, the mining sector did not present amendments on that
occasion.

SEPLADEMA’s commission incorporated UNESP’s and other
approved amendments into the final draft of the new RCMP. This
document was sent to the City Council for assessment. One of
the most important points of this final draft was the definition
of five macrozones with different economic purposes or environ-
mental restrictions within the municipal boundary: a) Economic
and Rural Development, b) Rural Development and Forest Man-
agement, c) Conservation and Sustainable Use, d) Urban and e)
Protective Boundary (Fig. 2). Within each macrozone, specific eco-
nomic activities were permitted according to their environmental
and social sensitivities and characteristics (Table S1). For exam-
ple, the Protective Boundary Macrozone aimed to reduce the direct
impacts of clay and sand extraction on Rio Claro’s population. Cur-
rently, there are several clay pits just a few meters from the urban
fringe (Fig. 2).

The master plan approval process

The City Council presented the document at two  public hearings.
The participation of civil society and academic representatives was
again crucial to defend the final draft of the new RCMP. Their par-
ticipation materialized through cooperation between the Rio Claro
Lawyers’ Organization, which provided legal reinforcement to the
environmental and social demands, and UNESP, which provided
technical support.

The first hearing occurred with intense academic and social par-
ticipation. Most representatives supported maintaining the final
draft of the new RCMP as it was. The Protective Boundary Macro-
zone received special attention for its potential to minimize the
direct impact of mining on urban population wellbeing.

The mining sector attended the second public hearing, repre-
sented by a regional association of coating ceramics (ACC). They
presented data highlighting the economic importance of mineral
extraction and ceramics production expansion in Brazil, particu-
larly in São Paulo State. ACC also presented the current spatial
limitation of mining activities due to resource location in Rio Claro,
noting that the area defined as the Protective Boundary Macrozone
is of great importance for the municipality due to its abundance
of clay reserves. Impeding mining expansion in those areas may
affect Rio Claro’s economy negatively. However, a prosecutor from
São Paulo Public Ministry (SPPM) declared that no ACC amendment
proposal would be accepted before the association performed a

proper technical study.

In bill approval processes, the alderman can usually submit their
amendment proposals—which can be influenced by public hearings
and economic interests—up to 24 h before voting. At the second
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ig. 1. The influences of the different social agents on environmental planning. Blac
n  which the economic sector’s influence prevails. Gray dashed lines represent the 

ublic hearing, the academic representatives expressed their con-
ern that such a short time would limit population awareness of any
odifications in the document. Therefore, the City Council defined

 deadline for the aldermen’s amendment proposals and held a pub-
ic plenary session (S3 Text) prior to the vote; this was considered

 victory for civil society and academic representatives.
Prior to the public plenary session, the UNESP working group

ssessed the amendments proposed by the aldermen, available on
he City Hall website. The amendments intended to allow small

ining enterprises within the Conservation and Sustainable Use
acrozone and the Protective Boundary Macrozone. In São Paulo

tate, a mine is considered small when the effective area of mineral
xtraction is ≤30 ha for clay and <50 ha for sand (São Paulo, 2014).
lthough considered small, the cumulative effect of all mining pits
nd the area directly affected by this type of activity is extensive
Fig. 2). The permission of small mining enterprises within the Con-
ervation and Sustainable Use Macrozone and Protective Boundary
acrozone would nullify more than a year of open discussions and

he participatory formulation of the master plan. However, during
he public plenary session, the City Council stated that the amend-

ents proposed by the mining sector were not included in the
ew master plan. Moreover, the amendments proposed by UNESP’s
orking group were not modified. The ACC representatives then
ade a request to postpone the master plan vote. That request was

enied by the City Council.
The master plan vote was initially scheduled for May  2016

S3 Text). However, half of the aldermen—mostly from oppo-
ition political parties—requested access to the document, and

eliberation was postponed for 120 days. Municipal elections
ere held in October 2016, with the newly elected mayor and
ost of the elected aldermen representing the main coalition in
 lines represent the unbalanced scenario of most Brazilian cities, such as Rio Claro,
io with balanced influences of the different social agents.

opposition to Rio Claro’s political mandate for 2013–2016. Fur-
thermore, although the vote on the new RCMP should have taken
place before the municipal elections, it was not included in the 2016
agenda (S3 Text). In March 2017, the elected aldermen requested
access to the document and deliberation was  again postponed
for 120 days. The defined Macrozones and the limitation of min-
ing activities were one of the main reasons for this request. On
May  2017, new public hearings were held to clarify the socio-
environmental impacts of mining activities in Rio Claro to the
aldermen and the population. However, only seven out of 19 alder-
men attended the event. During the public hearings, the UNESP
working group highlighted the importance of limiting economic
activities, with special attention to mining, in environmentally and
socially sensitive regions. We  also claimed the need of a more
detailed definition of the Macrozones, considering physical aspects
of Rio Claro’s landscape, and the identification of the most suitable
areas for mineral extraction. Thus, it will be possible to conciliate
economic development and environmental protection, restricting
this economic activity to certain regions that, if exploited, will
not have profound impacts on the environment and on human
wellbeing,

Thus, the approval of the new RCMP is uncertain. Equally uncer-
tain is whether any points in the document will be altered. The new
government may  decide to archive the current proposal and elabo-
rate a new one. Whether the objectives of the new government will
favor economic activities instead of environmental and social issues
is still unknown. Once again, the fate of Rio Claro relies on society’s
and academia’s involvement in this issue. Having a master plan

that prioritizes human wellbeing and environmental conservation
is a first step in ensuring local sustainability and avoiding juridical
maneuvering.
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ig. 2. Macrozones defined in the first draft of the new Rio Claro Master Plan, highl
lay  extraction near the urban fringe. FEENA: State Forest Edmundo Navarro de And

essons learned and potential implications

In a municipality such as Rio Claro – and in most Brazilian
ities – where the participation of civil society in public issues
s minimal, the involvement of academic representatives was  a
reat achievement. Academia can catalyze the inclusion of cit-
zens in participatory processes. Planning land-use modification
equires long term perspectives and goals for society’s wellbeing.
he new RCMP aimed to enhance water resources conservation,
ncentivize environmental conservation and restoration (e.g. via
ayment for Ecosystem Services), and reduce mining extraction
ear the urban fringe. Mining can severely impact several ecosys-

em services (Bian and Lu, 2013). Even with the mandatory plans
or restoration of degraded areas (acronym in Brazil: PRAD) after

ining activities, the area can only recover to a certain degree. It is
mportant to highlight that in many cases, PRADs may  not be put
g municipal hydrography and clay extraction pits. The pictures show a small-scale

into practice. Fines and environmental compensation agreements
are rarely enforced in Brazil due to the considerable political power
of the mining sector and of larger companies in particular (Garcia
et al., 2016; Spiegel et al., 2012). Recent social-environmental disas-
ters have demonstrated the weakness of Brazilian environmental
impact assessments and mineral extraction licensing (El Bizri et al.,
2016).

It seemed a genuine intention of City Hall to balance the high
environmental impact and economic value of mining activities with
local demand for quality of life. However, backstage negotiation
indicated that political influences were delaying the process of
approving the new RCMP. The role of academics, the Rio Claro

lawyers’ organization and the SPPM prosecutor were critical in the
defense of environmental and civil society interests. In our liter-
ature review, the only Brazilian study addressed the importance
of interdisciplinary participation (academia, practitioners, policy
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Spiegel, S.J., Ribeiro, C.A.A.S., Sousa, R., et al., 2012. Mapping spaces of
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akers and stakeholders) in surveillance projects for mining activ-
ties (Spiegel et al., 2012). Participatory processes are crucial due to
he political power of large-scale industrial extraction companies
n Brazil (Spiegel et al., 2012).

The current academic productivity assessment system, which
veremphasizes publication in scientific journals that are accessed
y a few academic peers (Evans, 2008) but rarely accessed by civil
ociety and especially stakeholders, greatly devalues academic out-
each. However, academia is ideally suited for direct involvement
n decisions related to social and environmental issues. The knowl-
dge produced and acquired within universities must be directly
pplied in the formulation of laws and policies that make economic
ctivities socially responsible and environment-friendly. Likewise,
nstitutions responsible for research funding should recognize and
alue university’s outreach initiatives for their direct impact in soci-
ty. With this type of recognition, researchers would be willing to
ridge the abyss between science and policy. University outreach

nitiatives that boost knowledge and innovation beyond campus
ave an enormous potential to contribute in participatory planning
nd decision-making.

Rio Claro has the privilege of having an excellent university,
ith professionals engaged in improving the population quality

f life and the sustainable development of the municipality. How-
ver, most municipalities are not that privileged. The Academia’s
ctive participation is essential to expand its influences on decision
aking within a broader range of local governments. Such upscale

equires not only the academia’s participation, but also the engage-
ent of and collaboration with local governments, NGOs and civil

ociety representatives that want to participate and take action. All
hese actors should be constantly engaged in participatory decision

aking.
Mining within Rio Claro will continue because its importance

s recognized. The proposed amendments intend only to regu-
ate these activities and restrict them in environmentally and
ocially sensitive areas. Considering the current scenario of very
imited academic participation and an interest in the active trans-
er of knowledge into regulatory practices for mining activities, we
xpect that the experience described in this study will stimulate
tudents and professors from various universities to apply their
echnical knowledge to decisions that involve social interests. The
ormulation of amendment proposals for the new RCMP started as a
orking group related to an undergraduate course at UNESP. How-

ver, it evolved into an extremely positive experience, especially for
ndergraduate students, engaging the academic community in the
ursuit of improvement in quality of life, environmental conserva-
ion and preservation of natural resources for future generations.
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RAS); and Fundaç ão de Amparo à Pesquisa do Estado de São Paulo,
grant number 2013/50421-2 (http://www. fapesp.br/) (MCR).

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.pecon.2017.06.006.

References

Bian, Z., Lu, Q., 2013. Ecological effects analysis of land use change in coal mining
area based on ecosystem service valuing: a case study in Jiawang. Environ.
Earth Sci. 68, 1619–1630.

Brasil, 2010. Plano Nacional de Mineraç ão 2030. Geologia, Mineraç ão e
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