This article was downloaded by: [Monash University Library]

On: 16 April 2013, At: 09:33

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office:
Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

i Climate and Development

Publication details, including instructions for authors and subscription

s | -1-" "I‘ information:

et L http://www.tandfonline.com/loi/tcld20

Participatory river basin management in the
Sao Joéo River, Brazil: A basis for climate

change adaptation?

LUIZ FIRMINO MARTINS PEREIRA # , SAMUEL BARRETO ” & JAMIE PITTOCK ©
& Consércio Intermunicipal Lagos S&o Jodo, Edificio Ferreira, Av Getulio
Vargas, 603-305/305, Centro, Araruama, 28970-000, RJ, Brazil

® WWF Brazil, SHIS EQ QL 6/8, Conjunto E-2 andar, 71620-430, Brasilia,
Brazil

¢ Fenner School of Environment & Society, Australian National University,
Canberra, ACT, 0200, Australia
Version of record first published: 08 Jun 2011.

|l-r-1-i:l'l|-l|;| IF

To cite this article: LUIZ FIRMINO MARTINS PEREIRA , SAMUEL BARRETO & JAMIE PITTOCK (2009): Participatory
river basin management in the Sao Jodo River, Brazil: A basis for climate change adaptation?, Climate and
Development, 1:3, 261-268

To link to this article: http://dx.doi.org/10.3763/cdev.2009.0026

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial
or systematic reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the
contents will be complete or accurate or up to date. The accuracy of any instructions, formulae,
and drug doses should be independently verified with primary sources. The publisher shall not
be liable for any loss, actions, claims, proceedings, demand, or costs or damages whatsoever or
howsoever caused arising directly or indirectly in connection with or arising out of the use of this
material.



http://www.tandfonline.com/loi/tcld20
http://dx.doi.org/10.3763/cdev.2009.0026
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Monash University Library] at 09:33 16 April 2013

climate and
@

case study development

Participatory river basin management in the Sao Joao

River, Brazil: A basis for climate change adaptation?
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This paper describes an empirical case study of enhanced water management in the Sdo Joao River basin on the southeast
coast of Brazil between 1999 and 2008. The autonomous adaptation measures applied are assessed to derive lessons for
more effective climate change adaptation. In response to severe eutrophication of their coastal lakes, effective, local multi-
stakeholder institutions were established under the auspices of the Consorcio Intermunicipal Lagos Sao Joao from 1999 to
improve basin management. Having significantly reduced the pollution problem, other environmental challenges are now
being addressed. In managing environmental problems with multiple causes and effects, engaging multiple stakeholders and
communicating the need to change environmental management, these local institutions have established the types of
capacities needed for climate change adaptation. Factors contributing to the strengthening of this adaptive capacity include:
engagement of local non-governmental organizations, companies and municipal governments; leadership and development of
a collective identity; enabling national and state water laws; an ability to raise funds; and implementation of an iterative,
adaptive management approach to environmental management.
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1. Introduction

This paper examines what motivated the commu-
nity in the Sdo Jodo region on the coast of
southeastern Brazil (see Figure 1) to change their
management of the basin and the factors that sus-
tained these processes. It is published here as part
of a special edition providing an overarching
assessment (Pittock, 2009) of the global lessons
derived from the six WWF empirical case studies
of autonomous adaptation to climate change in
developing countries. We start by reviewing rel-
evant climate change impacts and adaptation
concepts before detailing the situation in the
Sdo Joao region.

The Intergovernmental Panel on Climate
Change (IPCC) states that ‘observational records

and climate projections provide abundant evi-
dence that freshwater resources are vulnerable
and have the potential to be strongly impacted
by climate change’ (Bates et al., 2008). However,
this paper looks at a region where there is very
little published literature on climate change
impacts or adaptation measures. Climate change
forecasts for this area lack high resolution;
however, impacts are expected from more
extreme events (Pezza and Simmonds, 2005;
Dufek and Ambrizzi, 2008), higher temperatures,
sea level rise, possible increases in precipitation,
exacerbation of water pollution, and loss of biodi-
versity (Christensen et al., 2007; Magrin et al.,
2007; Bates et al., 2008).

Even without climate change the world faces
grave challenges in sustaining adequate water
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FIGURE 1 Location of the Sao Joao River basin (dark grey) and adjacent catchments (light grey) in the Lagos Sao Joéao

hydrographic region

resources, and the water sector has long applied
adaptive management practices. The [PCC recog-
nize this in saying (Kundzewicz et al., 2007,
p- 196): ‘Adaptation to changing conditions in
water availability and demand has always been
at the core of water management’. The IPCC
define this type of ‘autonomous adaptation’
(Bates et al., 2008, p. 48) as ‘those that do not con-
stitute a conscious response to climate stimuli,
but result from changes to meet altered
demands, objectives and expectations’. We
contend that there is much to be learnt for more
effective adaptation from these measures. This
paper also considers the benefits of such

interventions in terms of increasing resilience
and reducing vulnerability (Bates et al., 2008).
We believe that the lack of high resolution
climate change forecasts requires governments
and societies to begin adaptation despite the
uncertainties (Richardson et al., 2009). An insti-
tutional assessment by Tompkins et al. (2008) of
disaster risk management and long-term adaptive
capacity building identified four critical factors
that led to reductions in risk: flexible, learning-
based, responsive governance (such as stakeholder
participation, access to knowledge, accountability
and transparency); committed, reform-minded
and politically active actors; disaster risk reduction

CLIMATE AND DEVELOPMENT



Downloaded by [Monash University Library] at 09:33 16 April 2013

Participatory river basin management in the Sédo Joao River, Brazil 263

integrated into other social and economic policy
processes; and a long-term commitment to mana-
ging risk. Tompkins and Adger (2004) argue that
‘community-based management enhances adap-
tive capacity in two ways, by building networks
that are important for coping with extreme
events and by retaining the resilience of the under-
pinning resources and ecological systems’. In the
related field of river basin governance, similar
mechanisms have been proposed for enhancing
water resources management, including commu-
nities of practice and social learning at different
scales and involving diverse stakeholders (Pahl-
Wostl et al., 2007); as well as leadership and build-
ing collective identities (Abers, 2007).

The IPCC propose a number of adaptation
approaches to cope with uncertainty on climate
change impacts. These include no-regrets
policies ‘that would generate net social and/or
economic benefits irrespective of whether or not
anthropogenic climate change occurs’, ‘the
increased use of water management measures
that are relatively robust to uncertainty’, and
integrated water resources management (Bates
et al., 2008).

The potential impacts of and Brazil’s options
for responding to climate change have been
debated in the literature, but this work has
largely focused on the Amazon and semi-arid
northeast portions of the country, and on issues
such as carbon balances, agriculture and biofuel
production. Government policy offers little gui-
dance. The ‘National Plan on Climate Change’
(Government of Brazil, 2008) identifies seven
goals, of which two focus on adaptation. The pro-
posed adaptation actions largely involve further
research and communication activities, although
‘strengthening of environmental sanitation
measures’ is also proposed.

In the Sao Jodo River and adjacent coastal basins
the biodiverse Atlantic forest remnants give way to
farm lands, floodplains and coastal lagoons. The
basin falls within the territories of 12 local govern-
ments in Rio de Janeiro State. In the 3,825 km?
region the resident population of 451,000 people
swells to approximately 2 million people in
holiday periods. The Juturnaiba Dam on the

120 km-long Sao Joao River is the main water
supply for local people (Dantas et al., 2001). By
the late 1990s expanding tourism development
resulted in the coastal lagoons silting up and
becoming polluted with untreated sewerage,
causing a collapse in the fishing industry and
impacting on tourism. The Sdo Jodo basin was
chosen for this autonomous adaptation case
study because of: (a) WWF’s long history of work
in the region, starting in the 1960s to conserve an
endangered primate, the Golden Lion Tamarin,
which then led to the establishment of a freshwater
conservation programme from 1999; and (b) the
reforms in basin management since 1999.

2. Assessment

This paper reviews the changes in management of
the Sao Joao national hydrographic region from
1999 to 2008 based on research undertaken in
late 2008. The study sought to derive lessons con-
cerning (unplanned) autonomous adaptation to
climate change, with reference to the success
factors for more effective adaptation and river
basin management proposed by Tompkins and
Adger (2004), Adger et al. (2005), Abers (2007)
and Pahl-Wostl et al. (2007). We applied a
largely qualitative analytical framework devel-
oped by Pittock (2009: Annex) to assess (a) auton-
omous adaptation, (b) socio-economic and (c)
conservation outcomes.

The assessment covers the local implemen-
tation of the 1997 national water law and 1999
Rio de Janeiro State water law (ANA, 2007) to
decentralize and democratize water management
(Brannstrom, 2004; Abers et al., 2006). In 1999
the Consorcio Intermunicipal Lagos Sdo Jodo
(the Consortium) was formed by the 12 local gov-
ernments and now includes four stakeholder
representatives from the Sao Jodo Basin Commit-
tee (Bidegain, 2002). This Committee was estab-
lished in 2004 with membership from three tiers
of government, academics, local companies and
58 civil society groups to engage basin residents
more broadly and advise the Consortium
(Pereira, 2007). Extensive investment in an
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environmental education programme from 2003
continues to build public support for catchment
management reforms (Kobata, 2006). The Con-
sortium established a process of developing and
implementing a basin management plan (Bide-
gain and Pereira, 2006) with subsidiary work
plans. The Consortium is now on its third work
plan for the coastal lagoons. The Consortium
secured resources from (a) secondment of a staff
member from the state government to lead the
secretariat; (b) membership fees from municipal
governments scaled to reflect the resident popu-
lations; and (c) participation fees from local com-
panies. Establishment of a number of sub-basin
and thematic working groups from 2005 has
facilitated widespread participation in adaptive
basin management, increasing local capacities.
These institutions were established for integrated
river basin management, to progressively solve
major environmental problems, starting with
water pollution and fisheries management.

3. Results

A number of the key benefits resulting from the
strengthened institutions are summarized here
in terms of adaptation, livelihood and environ-
mental outcomes. The degradation of the rivers,
Juturnaiba reservoir (30 km?), and Araruama
(220km? and Saquarema (24 km? coastal
lagoons by discharge of untreated waste waters
threatened the tourism and fishing industries
which comprise 70% of the region’s economy.
The Consortium, fishing community and allied
NGOs lobbied and took legal action against the
state government pollution regulator. A Kkey
outcome was the renegotiation of water supply
company concessions that saw an initial
USD38.5 million investment in 2002-2005 in
new sewerage treatment infrastructure that has
reduced wastewater discharge by 75%. A
USD19.3 million second phase is due to collect
all waste waters for collection by 2009, and a
third phase from 2010 to 2023 is planned to sep-
arate storm water from sewerage. In addition,
the silted up entrance to the Araruama Lagoon

was dredged to restore greater exchange of water
with the sea. The substantial reduction of
pollution inflows has reduced the threat that
eutrophication of lagoon waters would be exacer-
bated by higher temperatures with climate
change.

Substantial socio-economic benefits in restor-
ing the fishing and tourism industries have
resulted from the interventions. Improved water
quality has seen restoration of mangrove habitats
and increases in fish, shrimp and bird popu-
lations. The fishing industry has been
re-established and now supports 600 families,
and the tourism industry has recovered. Econ-
omic growth is increasing regional training and
employment opportunities. The Consortium
has also targeted disadvantaged sectors of the
local society who often reside on and farm the
most flood-prone lands. For instance, women in
two communities are participating in a project
to produce handicrafts for sale to tourists as a
means of increasing and diversifying incomes to
reduce poverty and their communities’ vulner-
ability to extreme events.

Following success in reducing water pollution,
the Committee and Consortium decided to scale
up work from 2007 to reduce erosion and conserve
the water sources and biodiversity through linking
and restoring remnant riparian and other wetland
habitats. The Juturnaiba Dam will be retrofitted
with a fish ladder at a cost of USD400,000 to recon-
nect populations of migratory species like grey
mullet, sea bass and prawns, and the dam’s operat-
ing rules are being revised. The river bypass canal
downstream of the dam will be decommissioned
at a cost of USD700,000 to restore the Rio Sao
Jodao’s natural course and the adjacent flood plain
wetlands. The canal will be converted to aquacul-
ture ponds, further diversifying the local
economy. A payment for environmental services
scheme is funding previously unemployed resi-
dents to restore riparian forests. This is reducing
erosion and linking remnant habitats of a threa-
tened primate, the Golden Lion Tamarin, whose
population is increasing as the forests are restored.
A network of protected areas is being established
on private and public lands. Biodiversity and the
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fishing industry are expected to benefit further as
reconnection and restoration of habitat increases
species populations, access to habitat, ability to
move to new habitats, and thus resilience to
climate change impacts.

As part of this assessment, local residents were
asked their views on what made the institutional
adaptation successful. Mr Arnaldo Villa Nova,
President of the non-governmental organizations
involved in the Consortium explained (pers.
commun.):

The Lagos Region has a wonderful natural heri-
tage, which the civil society has always tried to
preserve. [...We started the fight in] the year
2000, when we started with an indefinite
horizon, and with many doubts and questions
to be answered. ... How long will it resist
degradation, deforestation, and economic
exploitation without any scruples? When can
our children play without the risk of getting
sick? What can we do to recuperate and pre-
serve the region? ... The strategy applied by
WWF in the Lagos Region was for direct
support to the NGOs, which allowed the
studies, investigations, the planning of projects
for environmental recuperation, environ-
mental education activities, as well as giving a
definitive structure to the Consortium to
accomplish its mission. After some years, the
situation today is very different from the one
in the beginning of the program. Many activi-
ties were implemented to stop degrading
environmental processes, and increasing
awareness of local government as well as the
residents of the region. ... We are half way in
our journey: there isalottodo....

Ms Denise Pena, a non-government representa-
tive on the Consortium focused on environ-
mental education, commented (pers. commun.):

The proposal of this new model of environ-
mental management, where decisions must be
taken by those who are acting and living in the
territory of the hydrographic basin, in a decen-
tralized and essentially participative form,
could not take root without processes of

environmental education, which give con-
ditions for productions and acquisition of
knowledge, abilities and the development of
attitudes, aiming at an individual and collective
participation in this adopted model of
management.

4. Discussion

In assessing the changes in the Sao Joao region we
have identified a number of factors influencing
the success and the sustainability of the measures
undertaken.

4.1. Motivation for change

The collapse of the coastal lagoon environments
and consequent socio-economic impacts on the
fishing and tourism industries was the initial
motivation for reform. The progress in Sao Jodo
appears to have been aided by funding provided
by WWE to help local NGOs build their capacity,
provide environmental education and develop a
collective identity. This is consistent with Abers’
(2007) assessment of other Brazilian river basins.
With respect to the debate over whether adap-
tation is better facilitated by focusing on social
and biophysical risk reduction or by development
to reduce poverty and enhance livelihoods
(Adger, 2006; Schipper, 2007; Tompkins et al.,
2008), in the case of Sao Jodo, the primary invest-
ments enhanced livelihoods in the fishing and
tourism sectors as well as reducing physical
vulnerability. Later and smaller-scale investments
sought to improve the livelihoods of other
disadvantaged groups, including through
employment in environmental restoration. The
Consortium'’s staff say that community awareness
raising and engagement, and a virtuous and itera-
tive cycle of successful interventions, has led to
community support for further actions. This is
consistent with the conclusion of Pahl-Wostl
et al. (2007) that social learning institutions are
vital, and Dovers (2005) who identified iterative
programme cycles as being an element of
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successful sustainability policies. It is also consist-
ent with Tompkins et al. (2008) who argue that
stakeholder participation, access to knowledge,
accountability and transparency are central to
building long-term adaptive capacity.

4.2. Sustainability and funding

Institutional sustainability of these measures is
enhanced by the local community engagement,
mandate from the national and state water laws,
and the fundraising capacity of the Consortium
(Mea, 2007). While municipal and company fees
do not pay all programme costs, they do enable
leverage of other funds, including the second-
ment of state government staff. The basin insti-
tutions in Sao Joao differ from those in other
parts of Brazil as they combine downward
accountability through the leading role of
municipal governments in the administrative
Consortium, together with multi-stakeholder
participation through the advisory council. This
appears to compare favourably with three other
institutional models for decentralized water
resources management in Brazil (Brannstrom,
2004) in terms of promoting reform, limiting
conflicts, maximizing community engagement
and accountability. This highlights the impor-
tance of concurrent measures across geopolitical
scales, in this case at the individual, basin, local,
state and federal government levels, for effective
adaptation (Adger et al., 2005).

The management interventions undertaken
thus far appear to address some but not all likely
impacts of climate change. The likelihood of
algal blooms with warmer weather has dimin-
ished greatly with the extension of wastewater
treatment, and further benefits for aquatic biodi-
versity and fisheries, reduced erosion and water
quality are likely from the restoration of riparian
forests, the construction of a fish ladder and
removal of the channelized section of the river.
Furthermore, some of the region’s poorest com-
munities have higher and more diverse
incomes, enabling them to cope better with dis-
ruptive events. On the other hand, Ilittle

thought has yet been given to management of
more frequent high rainfall events or to likely
rises in sea level. However, the strength of the
community-based management institutions sup-
ports Tompkins and Adger’s (2004) proposition
that greater adaptive capacity has been estab-
lished through stronger social networks and by
retaining the resilience of the underpinning
resources and ecological systems. The problems
dealt with by the river basin management insti-
tutions to date have the same attributes as those
of climate change adaptation challenges: mul-
tiple cause and effect linkages, multiple stake-
holders and communication of the need for
changes in environmental management. Having
addressed eutrophication of regional water
bodies and now riparian restoration, there is the
capacity and will in the basin institutions to
manage the new problems expected to come
with climate change.

4.3. Barriers and lessons

Until this study commenced, the basin manage-
ment institutions had not considered how to
manage climate change. They appeared discour-
aged by the uncertainties in data available on
the likely local impacts of climate change and
lack of locally available expertise. The Consor-
tium staff saw the climate change information
available to them as lacking salience (Meinke
et al.,, 2006). As a result of this research, the
Consortium staff are now inspired to reassess
how their programme can now become more
climate informed, including by implementing
further no-regrets adaptation measures.

This case study highlights the importance of
strong local institutions for adaptation. The
extensive public communication and engage-
ment has made government institutions more
accountable and responsive (Costa, 2007). The
multi-stakeholder Committee and Consortium
processes built partnerships and consensus for
change, and stopped ‘buck-passing’ between gov-
ernments. This is consistent with the systematic
social learning promoted by Lee (2003). The
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Consortium secretariat was kept small and work
was contracted out to other institutions in
the basin, enhancing engagement, partnerships
and capacities for reform. The basin institutions’
subsidiarity mechanisms enhanced local owner-
ship of problems, innovation and successful
responses, consistent with Abers (2007).

4.4. Potential to scale up

Brazil’s national and state water laws could enable
similar work in the approximately 140 similar
river basin institutions across Brazil. Abers
(2007) and Brannstrom (2004, p. 231) outline
factors that have favoured or hindered decentra-
lized stakeholder governance in other Brazilian
basins, and by comparison the Sao Joao insti-
tutional framework appears ‘to encourage a three-
way dynamic among central authorities, local
government and civil society’ and develop a
common local identity particularly effectively.

5. Conclusions

Management of the Sao Joao basin did not con-
sider climate change, but the institutional
reforms and other interventions have established
a strong basis for building resilience and reducing
vulnerability. A number of lessons can be drawn
from this case for more effective adaptation to
climate change:

m  Severe pollution of the region’s water bodies
helped mobilize non-governmental organiz-
ations and local leaders to respond.

B Three factors were crucial to the success of
national and state river-basin management
institutions in facilitating reform at the
basin scale: bringing together diverse stake-
holders to work towards a common vision;
local ownership; and an independent finan-
cing mechanism.

B Concurrent investment in activities that both
reduced vulnerability and enhanced liveli-
hoods generated community support and
inspired community confidence in new

interventions by achieving substantial early
successes.

B Proponents of mainstreaming climate change
adaptation must communicate in salient
language and illustrate ‘no- and low-regrets’
options that are effective despite uncertain-
ties as to climate change impacts.

The reforms at Sdo Joao highlight the opportu-
nities to mainstream climate change adaptation
through river basin management programmes.
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