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This document has the purpose to briefly discuss farmer’s main vulnerabilities in the 
Araranguá River Basin and to delineate two main choices of adaptation to extremes in 
weather and climatic change. These adaptation choices have been proposed by two 
undergraduate students dissertation enrolled with VACEA project. Their main theme 
of research was to propose a Municipality Law for climatic change in the Araranguá 
municipality, and also to suggest alternatives for adaptation like payment for 
environmental services in the Araranguá River Basin. Their research method was 
based in the "learning GAT method (Governance of Water and Territory towards 
sustainability)" proposed by Silva (2005/2008). The method divides itself in 5 learning 
cycles, which are explained along this document. The document is divided in an 
Introduction concerning the main vulnerabilities in the area, followed by the student’s 
adaptation choices (suggestions) to improve farmers and local inhabitants adaptability 
to weather extremes, and changes in climate patterns. The document also discusses 
some of the environmental concerns in the area, and informs through interviews 
results farmer’s and stakeholders view towards climate related problems. 
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1. INTRODUCTION 
1.1 Brief Vulnerability Diagnoses Context 
1.1.1 Natural Disasters 
According to the identification of natural disasters during the last two decades, floods in the   
Araranguá River Basin are usually slow and gradual (CEPED 2012); and mostly caused by 
excessive rainfall caused by orographic effect, maritime moisture, low permeability rocks, high 
slope reliefs and meteorological and astronomical tides locking river flows. From a natural 
perspective, it was identified that the syzygy tides at new moon and easterly winds brings the most 
favorable conditions for tidal flooding.  

Studies developed by Niles (2009) identified an 18-hour period gap between rains upstream and 
flooding downstream in the municipality of Araranguá. Upstream flooding in the basin is more 
important when it comes to natural disasters. Among the most striking episodes of flooding are: 
March 1974, July 1983, December 1995, May 2008 and January and September 2009. 
Additionally, population increase and agricultural activities have also contributed to natural 
disasters due to land antropization. For instance, rice culture holds 67.000 of the 300.000 hectares 
in the basin, thus, potentially increasing flooding episodes (Niles 2009).  

1.1.2 Environmental Constraints and Agriculture 
Although mining in the Araranguá River Basin causes the most intense degradation in water 
quality, agriculture has caused impacts of greater extend in the basin environment. In addition to 
the soil sealing and contamination of water resources, the overthrow of primary vegetation to 
open agricultural areas has caused serious environmental changes in the basin. The opening 
channels and transposition of water from rivers of the same sub-basin, or even between sub-basins 
universalize the spread of suspended sediments and pollutants with origin in chemical and organic 
fertilizers (Goulart et al., 2005). As an example of this contamination, one can notice the large 
amount of water required for rice planting in the region, which is obtained by direct pumping of 
the major channels and, in part, by wells. For this, water use conflicts are more frequent in the 
western portion of the basin following spring sources areas.  
 
According to Krebs (2004) consumption of water for irrigation has promoted a significant 
reduction in river flows, especially during low tide, and the overexploitation of the porous aquifer 
of alluvial fans has resulted in regional lowering of the water level. These practices, coupled with 
the removal of riparian vegetation causes siltation of waterways, affecting small farmers and the 
water supply of smaller municipalities (Dantas et al., 2007). For Scheibe et al. (2003) forest 
preservation in areas of cliffs is extremely important, not only for its rich biodiversity, but also to 
protect against erosion and to regulate rivers flow (which are relatively narrow). 
 
Based on these natural and anthropogenic features, and in order to reduce vulnerability to 
extreme events of flooding in Araranguá basin, some structural works have been developed in 
recent years in these regions. These structural improvements decreased the frequency and 
intensity of floods, improving the resilience of the municipality of Araranguá from extreme events. 
This fact was proven according to the last flood levels limits evacuation reports. The old limit was 
set at 1.90 m of water for evacuation, and now the limit is set at 2.50 m. These initiatives, 
however, are not enough, highlighting the need to construct a monitoring network, along with an 
strengthening of policies, concomitant to an structural and institutional articulation of Civil 
Defense Coordination in the municipalities linked to other state environmental agencies, rural 
development and NGO’s. 
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2. METHODOLOGY 
GAT method (Governance of Water and Territory towards sustainability) 
The Governance under the VACEA project is described as the construction of collective identities, 
citizenship and social cohesion. Concerning the Araranguá river basin, water governance aims to 
fill gaps from environmental community participation, social mobilization, investment and 
training incentives at the local level. In the core of Araranguá local governance, the GATS model 
(Governance Water and political Territory for Sustainability), proposed by Silva (2008), delimits 
the implementation of activities cycles, which have been proven to be effective in previous 
situations.  
 
The work developed by Rodrigues (2013) uses the Spirit of Laws construction methodology 
(described in the cycles below). This methodology was proposed by Silva (2005) to identify the 
synergy between Brazilian sisters Laws of sustainable development and the Federal Law 12.187 of 
2009, which establishes the National Policy on Climate Change.  
 

 
Figure 1 Participatory Governance methodology proposed by Silva (2005). The methodology has two 
phases. Between phases five cycles are necessary. Cycle 1 is the initial agreement to a goal; Cycle 2 the 
economy of experience; Cycle 3 the community learning; Cycle 4 Governance Strategies; and Cycle 5 
Evaluation and Prospection. 

This methodology composed by cycles should enhance adaptation strategies and cooperation to 
cope with climatic change. The governance cycles are composed of the following characteristics: 
 

• CYCLE 1 - Initial Accord: The process of confirming and building participation and community 
involvement. The construction of an initial agreement with the presence of many civil society actors, 
companies and public agencies enables the formation of a working group enrolled in the sustainability of 
farming. 

• CYCLE 2 - Experience Economy: This cycle consists of a historic building process of a community 
experience about a particular topic. The aim is to identify best practices for sustainable local development 
and adaptation to climatic change; this is based on a survey of local and global experiences on a specific 
topic.  
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• CYCLE 3: Learning Community: comprises the cycle in which the group decides to build knowledge that is 
useful to transform the reality of their communities. This is the moment in which all involved meet to study 
certain topics, taking as subjects of the process. 

• CYCLE 4: Governance Strategies: is the time when the community is empowered to participate in the local 
management of its territory. Products of this cycle include local projects and public policies for 
sustainability, both drawn legally from consolidated social organizations. 

• CYCLE 5: Evaluation and Prospecting: This cycle aims to assess the governance process in the community 
and to consolidate a perspective of continuity of initiatives, through the exploration of new projects and 
funding around social demands and elaborate strategies. 

 
The synergy idea is associated with a cooperative process, which, in this context, considers all of 
these laws simultaneously, throughout the planning process and management of the territory to 
which they are associated. The Spirit Law can be understood as: "all the necessary relationships 
that derive from the nature of the phenomena represented by the law" (Silva, 2005). This concept 
is based on the writer's ideas, philosopher and French politician Charles de Montesquieu, 
portrayed in the book "The Spirit of the Laws," first published in 1748. The contents of the book 
refer to the various forms of government and political authority exercises.  
 
Concerning the Araranguá River Basin context, this methodology was first applied to build the 
spirit of the local Water Resources Policy. It is believed that it can be replicated for other policies 
dealing with other common goods, such as the National Policy on Climate Change. The 
construction methodology developed by Silva (2005) includes the local governance concept, 
allowing communities to be enrolled in the project, so that there is understanding of the spirit of 
Brazilian laws of sustainable development.  
 
After applying the cycle’s guidelines within the case study area, Rodrigues (2013) developed the 
analysis within the VACEA framework. For this, interviews have been developed with main 
stakeholders and local farmers leaders of Araranguá and Nova Veneza municipalities with public 
and third sector local stakeholders, the questions contained sustainable development subjects and 
climate change concerns. 
 
These interviews aimed primarily to identify leaders and to interact with issues related to local 
governance, public policy and economy. The interviews focused on three main topics: (a) 
arrangements that allow local governance, especially the participation of civil society; (b) 
knowledge and ownership of national and state policies on climate change; and (c) the 
contribution of the local economy and foreign experience of adaptive practices to climate 
extremes. 
 
A semi-structured interview method was proposed, which consisted in identifying what part of 
certain basic questions (supported by theories and hypotheses of interest to the research), could 
provide interrogatives from the participants, and from there, arise new hypotheses according to 
the their answers. In this way, the informant spontaneously followed the investigator focus and 
thinking line, responding to his experiences accordingly (TRIVIÑOS, 1987).  
 
2.1 SUMMARY OF INTERVIEW RESULTS  
At local level, according to the interviewed participants many sources of adaptive capacity have 
been identified in the area. These sources are inserted in interdisciplinary projects, containing 
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technology development, water management and urban and rural planning. These projects main 
goals are: 
- to increase the local management capacity through dissemination;  
- to practice innovative technologies with staff training, environmental education, media and 
communication.  
 
Among some of these projects one example is the NGO Nature Partners initiative, which acts 
since 1980 against environmental pollution related to the coal mining industry.  
 
Farmers View 
Farmers in the basin identified traditional knowledge as a primary role for their best practices. For 
instance, in some cases, government technician’s assistance and guidance is neglected due to the 
fact that technicians have sometimes encouraged the use of pesticides in crops. Farmers in 
majority are against this view, and seem to understand and have the notion of the importance of 
environmental services protection, spreading this awareness among producers in the region. One 
example of these best practices is the Ingabiroba Project developed by a local NGO. The project 
works through financial incentives and support from local rice cooperatives; in turn, rice farmers 
are encouraged to preserve their properties riparian vegetation. The cooperative itself carries out 
the planting of seeds and monitors the reforestation growth. 
 
Communication among government agencies responsible for laws and the implementation of 
policies, however, has very low cooperative actions, and usually work with disagreeing programs. 
While the Civil Defense promotes lectures at schools and work, there is no joint of themes and 
approaches. The interviews also revealed an increased perception that the participation of civil 
society is just timely (there is no system to coordinate the actions of procedural and continuously). 
For example, to develop projects that are part of the Basin Plan of the Araranguá River Basin 
Management Committee, the presence of relevant authorities is needed, yet, the call is not being 
met and for this, there is only isolated action being developed by each institution or agency. 
 
3. ADAPTATION STRATEGIES IN THE ARARANGUÁ RIVER BASIN 
3.1 Vulnerability analysis and Adaptation possibilities 
3.1.1 (A) A Climate Change Law proposition for the Araranguá Municipality 
Based on Silva’s model (2005) Rodrigues (2013) addressed the economy of experience regarding 
climate change and extreme events in the basin from the cultural and pedagogical void fill. The 
governance analysis developed by Rodrigues and the law proposition takes into account laws that 
are considered sisters in the context of Climate Change in Brazil.  

These laws and policies when integrated promote better adaptation and reduce vulnerability to 
natural disasters and extreme events.  

3.1.2 Brazilian Federal Laws and Policies  

In the Climate Change arena certain Brazilian National policies and laws can be considered 
sisters and complementary such as:  

• National Policy on Climate Change - Law 12.187 / 2009 
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This National Policy proposes a basis for a local policy of adaptation to climate change in the 
governance context of the commons, which in turn is fostered by sisters’ laws of Sustainable 
Development, among these sisters’ laws we have:  

• National Policy on Water Resources Law 9.433 / 1997;  

• National Environmental Education Policy Law 9.795 / 1999;  

• National Policy for Conservation of Nature Law 9.985 / 2000;  

• National Urban Policy / Statute of the City Law 10,257 / 2001 
 
3.1.3 Santa Catarina State Laws and Policies 
The state of Santa Catarina has implemented the State Policy on Climate Change and 
Sustainable Development through Law No. 14.829, of 2009. The Local Governance System for 
Climate Change Adaptation is integrated into the Santa Catarina Forum on Climate Change. 
These mechanims allows the coupling structure of local governance at state, national and 
international levels, providing a flow of decisions and resources among these spheres.  
 
This system has the following objectives:  
a) formulate updates on the Adaptation Action Plan to Change and Climate Extremes;  
b) implement the Adaptation policy;  
c) coordinate the integrated management and supervision of adaptation actions;  
d) implement the Local management fund for adaptation.  
 
This system is composed of the following organs:  
I) Watershed Management Committee of the Araranguá River Basin;  
II) Local Governance Group;  
II) Foundations and Municipal Environment.  
 
In this sense, the spirit of the foundations of state policy is fully aligned with the national policy, 
confirming the same principles that guide the actions. The main point of convergence of all these 
laws is the challenge of reconciling economic development with the protection of the climate 
system, focusing mainly on the issue of mitigation, by encouraging the most sought-sectors 
according to the profile of each region. 
 
Recently the local legislative framework has sought to implement adaptation actions through 
municipal environmental laws that are already present in 4 municipalities in the basin: Araranguá, 
Criciúma, Içara and Urussanga. Apart from these municipal environmental laws, the Santa 
Catarina state law on Climate Change (14.829/2009) is also aligned with the Brazilian National 
Policy in Climatic Change, and other national and local sisters laws that dealt with cross-linked 
issues of environment and climate.  
 
3.1.4 Governance Model Theory and Approach 
A governance model should propose social management with cooperative features emerging from 
a mediation process of diffuse collective and individual interests. In one hand the political 
challenge of governance model proves the difficulty of living with the discordant, when 
contradiction seeks to neutralize through the practice of democratic majority, rather than strive in 
pro-active search for consensus as a strategy for political decision.  Such political challenge lies in 
the exclusion of the common knowledge that management is a matter of highly specialized 
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experts, but instead, to consider inclusive knowledge as legitimate. The evolution of this cognitive 
process in time will result in the Learning Community, due to the fact that pedagogical strategy is 
given by fractal mobilization and sensitization.  
 
In the other hand, the cultural challenge is to advance the knowledge of dialogue between 
different cultures, in order to obtain commitment to the past and the future of the community. 
This political challenge difficulty lies in the implementation of social management strategies of the 
common good, as not only countries refuse to reduce air emissions, but also people do not want to 
give up certain comforts in favor of a more balanced climate system.  

Therefore, it is necessary that communities are trained and qualified to act strategically in 
community problem solving. Moreover, cultural adaptation (the adoption of new values to deal 
with issues) makes it clear that we cannot perpetuate a competitive logic, instead, collaboration 
and integration actions to protect the climate system and adapt to the changes are needed. 

Connections in networks and global forums should be valued as a "good practice", as they allow 
the connection and exchange of experiences. Regardless of the size of the city, the municipal level 
is made up of lower legal level of performance of a policy, which can be powered by exchanges 
favored by the networks. In addition, at the local level one can work directly with the people 
involved in social organizations that are in contact with the communities.  

That's why, even though part of the problem of global warming is due to the concentration of 
economic and social activities, the cities represent both part of the solution of this equation. They 
constitute agglomeration centers for social mobilization around a cause and allow a more direct 
intervention in activities that generate greenhouse gases. Cities can also be understood as true 
"laboratories" for the direct implementation of adaptation initiatives on climate change. 

3.1.5 Law Proposal Description and Conclusions 
General objective 
Propose the basis for the development of a local adaptation public policy towards climate change 
for the Araranguá River Basin in the context of governance of the commons. 
 
Specific objectives 
a) Build the spirit of the law of the National Policy on Climate Change; 
b) Build an Experience Economy matrix for local public policies on climate change; 
c) Drafting a public policy to adapt to climate change in the Araranguá River Basin; 
The following law draft is a sketch contribution for an Adaptation Policy on Climate Change in 
the Araranguá River Basin. The organizational structure of the law consists of the following 
categories: foundations, objectives, guidelines, tools and management system. 
 
FUNDAMENTALS 
I) The climate system is shared resources of mankind, which beyond the boundaries of the cities, 
states and nations, shall all mankind have responsibility for their protection; 
II) A common good must be managed under the auspices of strategies cooperatives; 
III) The orientation of the economic and social development must be in line with the principle of 
sustainable development, thus ensuring that future generations will have the same access to 
natural resources that we have today; 
IV) Adaptation to climate change is an immediate priority, especially for the most vulnerable 
communities; 
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V) Adaptation to climate change should be planned and proactive; 
VI) Polluter pays, the polluter should bear the burden of the damage environment from pollution, 
avoiding the transfer of cost to society; 
VII) Shield-receiver, resources and/or benefits are transferred to people, groups or communities 
whose way of life and action assist in the conservation of natural resources, ensuring that nature 
provide environmental services to society; 
VIII) Citizen participation in decision-making processes through a local governance system to 
ensure its effectiveness; 
IX) Citizen participation must be mediated pedagogies valuing local experience. 
 
GOALS 
I) Plan infrastructure and municipal services to maximize its functions and longevity in the face of 
future climate conditions; 
II) Creating mechanisms to ensure that economic activities are consistent with the protection of 
the climate system and prepared for the changes thereof; 
III) To ensure that the economic and social development strategies site are integrated with 
national plans and International guidelines; 
IV) To implement adaptation actions in collaboration with public and private agents; 
V) Protection of ecosystem services to strengthen the resilience of natural systems; 
VI) To promote more resilient cities to the effects of climate change; 
VII) Mitigate the negative impacts of extreme weather events in most vulnerable communities. 
 
GUIDELINES 
I) Support for local educational institutions that teach topics related to the environment and 
climate change to develop research on the local climate, its changes and its effects on the 
population. Disseminate the results of these researches to the general public. 
II) To promote and facilitate public access to data on the local climate and global; 
III) Promoting and supporting training activities and training for producers in rural locations and 
themes relevant to sustainable agriculture and resilient to climate change; 
IV) Reconciling local development with the principles of sustainable development; 
V) Mapping of the increased risk of impacts on cities to give priority adaptation actions; 
VI) To ensure the integration and coordination of actions and plans of Planning departments, 
Environment, Agriculture, Education, Health, Civil Defense and any others who have activities 
related to adaptation and mitigation of the effects of climatic extremes; 
VII) The adaptation actions should reduce the risk that the most vulnerable communities are 
exposed; 
VIII) The use of economic and financial instruments to promote effective actions for adaptation. 
 
INSTRUMENTS 
I) Local Governance Group for Adaptation to Extreme weather 
Description: This group will consist of representatives of public, private and civil society 
organizations, building on the legacy of interdisciplinary projects that have already occurred and 
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activities in the region. The group's work will be guided by methodology of the cycles of the 
GATS, focused on the adaptation of the theme cultural and legal adjustment to climate change. 
II) Vulnerability Indicators System to Change climate 
Description: This system is created collectively and collaboratively by the Local Governance 
Group, aided by a committee of experts. The system will have indicators that reflect the 
advancement of the assets of communities, including: natural capital, capital socio-political, 
human capital, physical capital or infrastructure and capital financial. 
III) System Alert and Disaster Risk Communication 
Description: This system is operated by the Civil Defense Place in partnership with local media, 
which issue alerts to the population watching disaster risk classification criteria and 
recommendations for the population to prepare and protect them. 
IV) Climate Studies Network 
Description: This network will be formed by institutions of technical and higher education level of 
which are headquartered or have projects in the Araranguá River Basin. This network will 
promote research and extension projects generate data on the evolution of the local climate and 
projections future conditions. The Network will also act in adaptation projects and mitigating the 
negative effects of extreme weather, studying and applying adaptive techniques that increase the 
resilience of cultures agricultural and vulnerable communities. 
V) Climate System Information 
Description: All existing data and those generated for Climate Studies Network in respect of 
weather phenomena sites should be placed on a publicly accessible database and easy handling. 
VI) Registration System and Monitoring of Adaptation Actions 
Description: This system will operate as a information bank with execution details and 
methodology of adaptation actions implemented in the region. It is a system that allows control 
the implementation of actions for managers, and allows the general public the query as a bank of 
good local practices. 
VII) Education and Training Program on the Changes climate 
Description: This program has a structure for training human and technical training in the 
community. The program is supported and integrated into the national legislation of 
Environmental Education (Federal Law 9795/1999), this program will be inserted in the formal 
and non-formalized education with the following working issues: "Climate System" and " 
Adapting to reduce vulnerability to changes in the climate". The themes will be integrated into 
the curriculum and teaching programs of various educational methods, in order to foster dialogue 
of Knowledge, bringing scientific knowledge of traditional knowledge. The human training 
program will be mediated by valuing pedagogies methods of local experience, so that the 
community build their own knowledge and determine what are the most important issues for 
learning. The technical training will be developed in partnership with the technical education 
institutions with the objective of empowering people in the community, and to understand the 
dynamics of climate system and human actions that interfere on it. 
 
The system has the following objectives: 
a) Formulate updates for the Adaptation Action Plan to Change and Extreme Climate; 
b) Implement the policy Adaptation site; 
c) Coordinate the integrated management and supervision of adaptation actions; 
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d) Manage de Local fund for adaptation. 
 
This system is composed of the following organs: 
I)  Araranguá River Basin Committee; 
II) Local Governance Group; 
III) Foundations and Municipal Environment. 
 

Conclusions 
The outline of this public policy is consistent with the strengthening of the adaptive capacity of 
the Araranguá River Basin because it encourages the active involvement of affected communities 
and decision makers, and moreover, promotes cooperation among different participants in the 
Local Governance Group. The use of the GATS model as a working methodology allows the 
construction of action strategies considering the climate system as a common good. Especially, as 
a cognitive model, GATS promotes local capacity to create their own strategies of cultural 
adaptation and legal adjustment to climate change. In that way, the Araranguá River Basin will 
have the autonomy to determine their actions, which should be in line with the recommendations 
of national and international legislation, but will not be necessary to wait for orders higher courts, 
since the community will be empowered to create and implement their own strategies. 
 
The Local Governance System for Adapting to Change Climate is proposed to meet the cultural, 
educational and political arenas sistematically, because the community has a transdisciplinary 
vision of the area, allowing the coordination of governance of the climate system as a common 
good. Within the governance system proposed in the draft policy, there should be a flow of 
decisions and resources to approximate the location to a global context. At the same time that 
public policy must be animated by higher courts, is the place to provide inputs for local 
implementation, ie, ownership is a essential concept for part of the community, which, together 
with its local experience, gives meaning and concreteness to the policy objectives. 
 
3.2.2 (B) Proposal of Payment for Environmental Services in the Araranguá River 
Basin 
In this proposal developed by Gonsalves (2013), outstanding initiatives in PSA were identified in 
the international, national and state level in order to recognize probable contributions in reducing 
vulnerabilities to extreme weather events in the Araranguá River Basin. In order to propagate the 
knowledge acquired in this work, the results were summarized in a booklet called “Bank of Good 
Practices for Adaptation to Climate Extremes Events in the Araranguá River Basin”. 
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Figure 2 Booklet developed by Gonsalves (2013). This document entitled “Bank of Good Practices for 
Adaptation to Climate Extremes Events in the Araranguá River Basin” proposes the implementation of 
PES mechanisms in the Araranguá River Basin to adapt to Climate Change. 

 
3.2.3 PSA Intepretation and context in Brazil 
Payment for Environmental Services (PES) is a mechanism that has been gaining momentum in 
rural areas to promote environmental protection without adversely affecting producers. It 
recognizes the economic value of ecosystem protection and sustainable uses and promotes an 
economic incentive to environmental service providers as well as user charges for services (Guedes 
& SEEHUSEN, 2011).  
 
Moreover, ecosystem services have great influence on the vulnerability to extreme weather events. 
The water supply for human consumption and agriculture, the stabilization of soils against 
erosion, the recycling of nutrients to the soil fertility, climate regulation and the provision of food 
and raw materials are just some of the services provided by nature, that directly affect community 
capacity to cope with a risky situation or disaster (BERGSTRÖM et al, 2011). 
 
PES experiences around the world have indicated four necessary conditions for its realization:  

1. Economic - the existence of an external (an external benefit to environmental services 
provider) that it pays to be compensated;  

2. Cultural - providers must respond positively to receiving economic incentives;  
3. Institutional - the existence of a mediator institutional infrastructure of efficient and 

transparent interests;  
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4. Informational - definition of services, values, monitoring contracts (WUNDER, 2009). 
 
3.2.4 Brazilian PES related Policies and Laws 
Among the laws directly related to PES in Brazil are: 

• Draft Law No. 792/2007 - National Policy on Payment for Environmental Services,  
• Draft Law No. 3.134/2008 - National program for Conservation and Recovery of Vegetation Cover,  
• Federal Law No. 12.187 - National Policy on Climate Change,  
• Federal Law No. 12.114/2009 - National Fund on Climate Change  
• Federal Law No. 12.512/2011 - Support Program for Environmental Conservation and Development 

Program of the Rural Productive Activities. 
 

• State Law No. 15.133/2010 - State Policy on Payment for Environmental Services,  
• State Law No. 14.675/2009 - State Environmental Code,  
• State Law No. 14.829 - State Policy on Climate Change and Development sustainable Santa Catarina,  

 
The Brazilian Forest Code 
Despite all controversy the new Forest Code Federal Law No. 12.651/12 that brings 
environmental setbacks in many respects, dedicated a chapter to the unique principle of provider-
receiver. In this chapter it institutes the Program of Support and Incentives for Conservation and 
Environment Recovery, which stimulates the payment or incentive to environmental services as 
consideration, monetary or not, the conservation activities and improvement of ecosystems and 
generate environmental services, among other forms of compensation.  
 
The protector-receiver principle postulates that the public official or private providing an 
environmental protection service for the benefit of the community should receive compensation. 
The adoption of positive incentives - fiscal, tax and credit - has bases on the precautionary 
principle, which gives support to the principle of protector-receiver, expressed in the 
implementation of Payment for Environmental Services programs (Araújo, 2011). 
 

In 2007 Law No. 5487 was promulgated seeking to establish the National Policy on 
Environmental Services, which sets payment for environmental services as "compensation, 
monetary or otherwise, to human activities of restoration, recovery, maintenance and 
improvement of ecosystems that generate environmental services and are supported by specific 
plans and programs. " 

At the State Level 
The state level Santa Catarina has been following this trend and on January 19, 2010 ratified the 
State Law No. 15.133*, establishing the State Policy on Environmental Services. The program 
provides for the payment to human activities that contribute to the maintenance of environmental 
services through three subprograms:  
i) Protected Areas;  
II) Plant Formations; and  
III) water.  
 
*Payment for Environmental Services is the monetary reward or not, related to human activities 
of preservation, conservation, maintenance, protection, restoration, recovery and improve the 
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ecosystems that generate environmental services, supported by specific programs (State Law No. 
15,133 / 2010). 

3.2.5 Finding Adaptation Local Practices and the PES mechanism in the Araranguá 
River Basin 
Among the main vulnerability factors identified in the Araranguá River Basin due to extreme 
weather events are the development processes of the basin that are related to the mining industry 
and rice cultivation. This combination has resulted in: uncontrolled urbanization; lack of 
sanitation; unequal income distribution; absence of regulatory laws of land use and occupation; 
water pollution; conflicts of water use; and deforestation. In this sense, conservation efforts could 
reduce the vulnerability to natural disasters ensuring crucial ecosystem functions to cope with 
natural hazards and climatic change. Therefore, a good alternative for conservation could be the 
PES mechanism. 
 
Erosion disasters due mainly to the lack of vegetation cover generate large losses in soil loss for 
agriculture. Thus, reforestation services can ensure the provision of this important service to the 
livelihoods of the rural population, guaranteeing the quality of the soil, preventing siltation of 
waterways and ensuring the regulation of flow. The high frequency of natural disasters in the 
basin implies economic costs and losses. The interest in prevention can reduce the risks and hence 
costs. 

One of the great advantages of a PES-based program is the need for farmers’ participation as the 
main agent in the entire process, allowing them to create awareness to the problem and increased 
interest in preservation. The environmental awareness also includes the beneficiaries themselves, 
who come to be interested in what they are paying. By giving priority to contracts with 
cooperatives and associations, the program encourage the organization and strengthen the 
participation of society, a determining factor in adaptive capacity to extreme weather events. 

Rice farmers can be seen as one of the possible environmental service providers. However, with 
the implementation of charging for the use of water, even the rice farmers will also be paying, 
mainly through associations and cooperatives with grants. Therefore, one should take appropriate 
measures in case of a PES proposal so that there is no conflict of negotiations. This problem could 
be solved with discounts in their own water rates, thus the rice farmers would receive economic 
benefits in the recovery of their own property, which could serve as a stimulus. 

3.2.6 PES Resources and Implementation in the Araranguá River Basin 
In Santa Catarina State Law No. 15.133 of January 19, 2010 establishes the State Policy of PES 
(Pepsa) launching three sub-programs: Protected Areas, vegetation and water formations. Family 
farmers are the focal public. Among the specific activities listed in the law are: soil conservation, 
water and biodiversity; preservation of scenic beauty; recovery or restoration of degraded areas 
with native species (forest or not); and sustainable use activities, prioritizing areas at greatest 
environmental risk.  
 
The planned resources funding for PES comes from the State Fund for Payment for 
Environmental Services (Fepsa), and the approximate amounts allocated in the Budget Law of the 
State and it's annual additional criteria includes a minimum of 30% of the Environmental 
Inspection Fee of the State of Santa Catarina, as well as the resources under agreements, 
contracts or agreements with agencies and federal, state or municipal entities. Moreover, other 
resources from program donations made by national bodies and bilateral and multilateral 
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agencies for international cooperation or other individuals, or legal entities, are included; with a 
minimum of 30% of the Special Fund of Petroleum; and a minimum of 30% of the amount of the 
financial compensation of mineral resources. 

Based on the experiences studied elsewhere by Gonsalves (2013) some funding sources may be 
suggested for a possible proposal of PES in the Araranguá river basin, such as taxes on the 
exploitation of coal, donations and agreements and charging for the use of water. The regulation 
on a law, the creation of a fund responsible for the collection of investment, creating a 
management entity and the formation of partnerships, are elements present in all the initiatives 
studied, representing direct implications on success. 

In interviews with local leaders, an innovative project was identified in the Araranguá river basin 
that includes closely related elements to the definition of Payment for Environmental Services at 
the State Law No. 15.133/2010. The Ingabiroba Project, developed by the Drainage Association 
and Holy Irrigation Izidoro (ADISI) located in the city of Nova Veneza has achieved good results 
in recent years, offering discounts on tuition to the associated rice farmers to make available an 
area for recovery of riparian vegetation. Asked about knowledge of PES initiatives, Mr. Sergio 
Marini said that there are already initial talks about this practice and expectations to expand the 
project's area of operation, especially among members of the River Basin Management 
Committee of Araranguá. However, despite recognizing and valuing the existing PSE proposed in 
the new forest code, inconsistencies and controversies in law enforcement hamper the progress of 
discussions at a local level. 

Although the law represents a major breakthrough state, and incorporates important and 
promising arguments, still lacks regulation and are not really in place yet (ALARCON & 
FANTINI, 2012). 

Conclusions 
In view of the achievements of the Ingabiroba Project incorporating PES elements, investment 
and expansion in this area should be planned and strengthened in the exchange of experiences 
with other associations, committees and cooperatives in order to replicate it in other locations. 
Care should be taken in order to avoid inconsistencies in proposed PES that could facilitate the 
intentions like "I pollute, but pay". 
 

References 

ARAÚJO, Diego M. de (2011) Os dilemas do princípio do poluidor-pagador na atualidade. 
Planeta Amazônia: Revista Internacional de Direito Ambiental e Políticas Públicas, 
Macapá, n. 3, p.153-162, 2011. 
 
BERGSTRÖM, I., MATTSSON, T., NIEMELÄ, E., VUORENMAA, J. & FORSIUS, M. 
(eds.) (2011) Ecosystem services and livelihoods – vulnerability and adaptation to a 
changing climate. VACCIA Synthesis Report. Finnish Environment Institute. Helsinki. The 
Finnish Environment. 2011. 74 pp. 
 
CEPED - CENTRO UNIVERSITÁRIO DE ESTUDOS E PESQUISAS SOBRE DESASTRE 
(2010) Atlas Brasileiro de Desastres Naturais: 1991 a 2010. Florianópolis: UFSC, 2011. 
(Volume Santa Catarina). 
 
DANTAS, Marcelo E.; GOULART, JACQUES, Patrícia D.; ALMEIDA, Ivete S.; KREBS, 



FAPEU	project	no.	070/2012-2015	
	

VACEA	PROJECT	-	BRAZILIAN	TEAM	REPORT	 	

Antônio S. J. (2007) Geomorfologia aplicada à gestão integrada de bacias de 
drenagem: bacia do rio Araranguá (SC), zona carbonífera sul - catarinense. CPRM. 
 
GONSALVES, L.H (2013). Pagamento por serviços ambientais como estratégia de 
adaptação a eventos climáticos extremos na bacia hidrográfica do rio Araranguá. 
Universidade Federal de Santa Catarina – UFSC - Curso de Graduação em Engenharia 
Sanitária e Ambiental.  
 
OULART, Décio R. et al. (2005) Mapeamento do uso do solo para o reordenamento territorial e 
gestão dos recursos hídricos da bacia do rio Araranguá região sul de Santa Catarina. In: 
Simposio Brasileiro De Recursos Hidricos, XVI, 2005, João Pessoa. Anais. João Pessoa: 
CPRM, 2005. 19 p. 
 
GUEDES, Fátima Becker; SEEHUSEN, Susan Edda (2011). Pagamentos por Serviços 
Ambientais na Mata Atlânica: lições aprendidas e desafios. Brasília: MMA, 2011. 272 
p. (Série Biodiversidades). V. 42. 
 
KREBS,A.S.J. (2004) Contribuição ao conhecimento dos recursos hídricos 
subterrâneos da bacia hidrográfica do rio Araranguá, SC. Tese de Doutorado. Depto. 
Geografia/UFSC, Florianópolis, 376p.  
 
NILES, Djalma S. (2009) Eventos de Inundação em Araranguá: Tipos de Ocorrência.  
65 f. Trabalho de Conclusão de Curso (Bacharel) - Curso de Geografia, Universidade do Extremo 
Sul Catarinense (UNESC), Criciúma, 2009. 
 
RODRIGUES M.D.M (2013). Contribuições para uma política pública local como 
estratégia de governança para adaptação às mudanças climáticas na região de 
araranguá-sc. Universidade Federal de Santa Catarina – UFSC - Curso de Graduação em 
Engenharia Sanitária e Ambiental. 
 
SCHEIBE, L.F,; BUSS, M.D.; FURTADO, S.M.A.; PELLERIN, J,; PAULINO, L.A.; SILVA, 
C.A.; CORRÊA, W.K.; PIMENTA, M.A.; PIMENTA, L.F.; WISCHERMANN, J.; VILELA, 
J.H.; VILL, J.; SPECK, M.;.MARTINS, G.L.; GONÇALVES, E. F. (2003) Análise ambiental da 
bacia hidrográfica do Rio Araranguá – Subsídios para a gestão. In: Anais do V Encontro 
Nacional da ANPEGE, Florianópolis.  
 
SILVA D.J (2008) Os Ciclos de Aprendizagem do Projeto Tecnologias Sociais para 
Gestão da Água. Brasil. 24p. Trabalho não publicado. Programa de Pós-Graduação em 
Engenharia Ambiental. Universidade Federal de Santa Catarina – UFSC. 
 
SILVA D.J. (2005) O Espírito da Lei Brasileira das Águas: Lei Federal 9.433/97. 
Canadá, 2005. 20p. Trabalho não publicado. Programa de Pós- Graduação em 
Engenharia Ambiental. Universidade Federal de Santa Catarina – UFSC. 
 
TRIVIÑOS A. N. S. (1987) Introdução à pesquisa em Ciências Sociais: a pesquisa 
qualitativa em educação. São Paulo: Atlas, 1987. 175p. 
 
WUNDER, Sven (2009) Pagamentos por serviços ambientais: Perspectivas para a 
Amazônia Legal. 2. ed. Brasília: Ministério do Meio Ambiente - MMA, 144 p. 


