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Introduction
This chapter addresses the contributions of the Brazilian Agricultural Research 
Corporation (Embrapa) in operating public policies to achieve target 15.9 of the 
Sustainable Development Goals 15 (United Nations, 2018): By 2020, integrate 
ecosystem and biodiversity values into national and local planning, development 
processes, poverty reduction strategies and accounts.

The ability of generating and maintaining environmental services (climate 
and water regulation; pollination; water, fibers, timber, and food supplies; 
erosion control, among others) in several environments can be affected by 
inappropriate or overrated uses and climate change. The Economic Commission 
for Latin America and the Caribbean (Cepal), in December 2017, released a report 
apprising that levels of extreme poverty in the region increased between 2015 
and 2016, and remained stable in 2017. This represents approximately 10% of the 
population, with a predominance of children, teenagers, young adults, women, 
and communities in rural areas. Such numbers illustrate the great importance 
of elaborating public policies for this population. In rural areas, some initiatives 
have been set up; among them are the payment for environmental services 
or ecosystem services (PES) and the management strategies for reducing the 
negative impacts of an agriculture based on the high demand for synthetic inputs.

For Wunder (2017), PES scheme, simply stated, is a voluntary, conditional agreement 
between at least one “seller” and one “buyer” over a well-defined environmental 
service – or a land use presumed to produce that service. So, PES emerges as a 
way to place monetary value on environmental services, to make them part of 
the decision-makers strategies, once farmers and rural owners receive a direct 
incentive to make their practices more sustainable (Pagiola et al., 2002).
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Public policies and ecosystem services
There have been many governmental initiatives acknowledging ecosystem 
services provided by, for example, the rural environment. In addition, there have 
been many initiatives pursuing some payment for such services.

The approval of Novo Código Florestal (New Forest Code) (Brasil, 2012) – in which 
wording Embrapa actively took part – allows the Federal Government to establish 
a program of support and incentives for the environment conservation. Article 
41 Item I specifically refers to the payment for environmental services. Article 41, 
§ 4 includes maintenance activities in Permanent Preservation Areas (PPAs), Legal 
Reserve Areas (LRAs), and Restricted Use Areas (RUAs) (in detail in its Chapter 3) 
as eligible for any payments or incentives for environmental services. Article 41, 
item I, § 7 specifies that the payment or incentives for environmental services will 
be primarily for family farmers. Thus, the New Forest Code is a public policy with a 
strong connection with the search for poverty reduction.

In support of public policies, the Brazilian Platform on Biodiversity and Ecosystem 
Services (BPBES) is an initiative of Brazilian researchers whose mission is to produce 
syntheses of the best available knowledge by academic science and traditional 
knowledge on Biodiversity, Ecosystem Services and its relations with human 
well-being. BPBES is part of the Intergovernmental Platform on Biodiversity and 
Ecosystem Services, an international mechanism to provide scientific information 
in response to requests from decision makers. The Diagnóstico Brasileiro de 
Biodiversidade e Serviços Ecossistêmicos (Brazilian Assessment on Biodiversity 
and Ecosystem Services) has a core team and guest authors, Embrapa researchers 
among them.

Other governmental actions for poverty reduction are initiatives for financing 
rural owners, as Linha de Crédito para Investimento em Energia Renovável e 
Sustentablidade Ambiental (Line of Credit for Investment in Renewable Energy 
and Environmental Sustainability – Pronaf Eco) and Linha de Crédito para 
Financiamento de Custeio para Agroecologia (Line of Credit for Cost Financing 
for Agroecology – Pronaf Agroecology). Both are part of the Programa Nacional 
de Fortalecimento da Agricultura Familiar (National Program for Strengthening 
Family Agriculture – Pronaf ), which provides financing and technical support to 
family farmers (limited income and small property areas) who adopt a sustainable 
property management not only to produce food and fibers, but also to offer 
environmental services. The Linha de Crédito de Investimento para Sistemas 
Agroflorestais (Line of Credit for Agroforestry Systems – Pronaf Forest) and Linha 
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de Crédito de Investimento para Convivência com o Semiárido (Line of Credit for 
Coexistence with SemiArid Region – Pronaf Semiarid) are also part of the National 
Program. Other initiatives along with these are the Plano Setorial de Mitigação 
e de Adaptação às Mudanças Climáticas para a Consolidação de uma Economia 
de Baixa Emissão de Carbono na Agricultura (Sectorial Plan for Mitigation and 
Adaptation to Climate Change for Consolidation of a Low Carbon Emission 
Economy in Agricultures – ABC Plan) and the Plano Nacional de Agroecologia e 
Produção Orgânica (National Plan for Agroecology and Organic Production).

Contributions of Embrapa
The main role played by Embrapa in terms of ecosystem conservation was to 
include, in its research studies, the issues of environmental impacts of production 
systems and of radical changes in producing and planning soil use. These were 
part of the mapping of Brazilian soils and the search for understanding the 
agriculture-livestock-forest connections with water, soils, and biodiversity. The 
very existence of Embrapa Research Units shows its concern with the subject. 
Thus, several Embrapa initiatives and contributions can be mentioned.

Research projects are been conducted, in a participatory way, to recover 
traditional knowledge and local biodiversity as local assets. Uzêda et al. (2017) 
are conducting studies on the implementation and management of production 
systems based on native tree species and spontaneous plants able to enhance 
ecosystem services that help in the production process (such as pollination and 
biological control), generate income and allow food sovereignty.

The decision support system Trees in Agriculture  allows the user to select, based on 
soil type of its production unit, the native tree species from the Atlantic Forest for 
different purposes: food species; wood species; honey species; soil bio-attractive and 
fertilizer species. The decision support system may be an important contribution to 
the environmental regularization of rural properties, helping to design agroforestry 
systems for PPA, as is the case of riparian forests, and RLA recovery.

In addition to actively attending the New Forest Code discussions, Embrapa was 
also an important player in discussions for approving the Sistema de Incentivos a 
Serviços Ambientais (Incentive Systems for Environmental Services) (Sisa) of the 
state of Acre (Acre, 2010). Amaral et al. (2015) made recommendations regarding 
this experience in conducting the system, which could be considered as a Brazilian 
subnational standard.
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The fact that the Brazilian government ratified the Paris Agreement under the 
United Nations Framework Convention on Climate Change, in 2016, led to an 
increase in the target of ABC Plan: an added 5 million hectares with integrated 
crop-livestock-forest system (ICLF), totaling 9 million hectares by 2030. Research 
requested by the Rede de Fomento ILPF (ICLF Development Network) estimated 
an area of 11.5 million hectares with ICLF in Brazil, with around 19 Technological 
Reference Units (TRU) covering all Brazilian biomes and with the participation of 
20 Embrapa Units.

Embrapa has a research network so-called Serviços Ambientais na Paisagem Rural 
(Environmental Services in Rural Landscape), whose main purpose is to develop 
knowledge and tools to subsidize actions and policies of restoration, maintenance, 
and expansion of ecosystem services and enhance sustainably-based production 
systems in rural landscapes.

In 2015, the book Serviços ambientais em sistemas agrícolas e florestais do bioma 
Mata Atlântica (Environmental services in agricultural and forestry systems for Atlantic 
Forest’s biome) (Parron et  al., 2015) was released, and became an institutional 
reference on the theme, because it provided methodological subsidies for the 
definition and monitoring of indicators and valuation of ecosystem services.

Brauman et al. (2007), starting from the concepts of environmental services (ESs), 
defined “hydrologic or terrestrial hydrologic services” as the benefits received 
by human beings and provided by the action of ecosystems on continental and 
non-oceanic water bodies, that is, on freshwater (Figure 1). According to Pagiola 
et al. (2013), payments for hydrologic environmental services are one way to 
financially compensate for conservation of hydrologic environmental services. 
They have been expanding throughout the country since the Programa Produtor 
de Água (Water Farmer Program) was launched by the National Water Agency 
(ANA) (Santos et al., 2010). One of the projects that were part of this network 
and led by Embrapa was the Fortalecimento do Conhecimento, Organização da 
Informação e Elaboração de Instrumentos de Apoio aos Programas de Pagamentos 
por Serviços Ambientais Hídricos no Meio Rural (Knowledge Improvement, 
Information Organization and Support Tool Design for Hydrologic Environmental 
Service Payment Programs in Rural Areas), in partnership with other Embrapa 
Units and external institutions, such as ANA, The Nature Conservancy (TNC), 
and O Boticário Foundation. The purpose of this project was to develop support 
tools for payment for hydrologic environmental service in Brazil; it resulted in the 
publication of the Manual para pagamento por serviços ambientais hídricos: seleção 
de áreas e monitoramento (Fidalgo et al., 2017), released in July 2017 and that may 
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be read free of charge in Embrapa Soils homepage or website. It may become a 
standard and subsidize ongoing and new initiatives of payment for hydrologic 
environmental service since there is no other similar publication in Brazil in such 
simple and educational language.

Figure 1. Cerrado biome riparian forest in natural regeneration, Rio Jardim, DF.
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Brazilian agriculture has been liable for a great part of greenhouse gas emissions 
(GGE). At each 100 kg of nitrogen fertilizer applied on soil, around 1 ton of CO2 

equivalent gases are released to the atmosphere. To revert this situation, the 
biological nitrogen fixation (BNF) is one of the actions that comprise Brazil’s voluntary 
commitments to the United Nations Climate Change Conference (COP15) and which 
predict a 1.0 billion tons reduction of CO2 equivalent GGE emissions through ABC 
Plan. Research studies in this area have already created many biological inputs, but, 
for effective technology transfer and communication, activities and the market must 
be integrated, and relationship with target audiences must be improved, comprising 
varied strategic agendas (market, society, and environment) and great themes that 
affect agriculture and Brazilian society. Within this challenge, Embrapa approved 
a project aiming to increase the dissemination of inoculant technology based on 
BNF’s process in national agriculture and, consequently, to increase its adoption to 
promote a low carbon emission agriculture in soybean, maize, common beans, and 
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cowpea (Vigna unguiculata) crops (Figure 2). The dissemination network is structured 
with the support of 14 Embrapa Decentralized Units. The abandonment, or even 
the lack of knowledge as to technology use (either for the absence of qualified 
technical assistance to properly recommend its use, for product unavailability in 
local agricultural stores, or for the lack of workforce to deal with biological material) 
is among the toughest challenges for disseminating and promoting it. Therefore, 
this network intends to continue its actions taking advantage of this window of 
opportunity (Amâncio et al., 2016).

Bem Diverso (Diverse Asset) is a project aiming to contribute for conservation of the 
Brazilian biodiversity in multiple use areas by means of sustainable management of 
socio-biodiversity and agroforest systems (AFSs), in order to ensure the ways of life 
of traditional communities and family farmers, generating income and improving 
the quality of life. This is an Embrapa initiative in partnership with the United Nations 
Development Programme (UNDP), and funded by the Global Environmental Facility 
(GEF). Among the expected outcomes, are the training to promote an increasing 
adoption of good practices in sustainable management and the creation of Bem 
Diverso - Market and financing frameworks to foster the production of non-wood 
forest products and AFSs in high-conservation-value forest areas.

Figure 2. Cowpea crop (Vigna unguiculata) inoculated in Semiarid.
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A case of success of payment for environmental services is the projeto Estradas com 
Araucária (Roads with Brazilian Pine project). The intensive timber exploitation 
during decades in Brazil’s South area, allied to the deforestation for the expansion 
of agriculture, caused a strong populational decrease of Araucaria angustifolia 
(araucária, Brazilian pine) (Figure 3). As a consequence, species of fauna depending 
on pine nuts during winter also became threatened. The project had intended to 
stimulate family farmers in the states of Paraná and Santa Catarina, araucária’s 
natural habitat, to plant seedlings in the borders of their properties with roads. 
Small farmers can plant up to 200 seedlings and, thus, they receive R$5.00 for 
each one, totaling an income of R$1,000 per year. DSR - Soluções e Inteligência 
Logística Group pays for this environmental service; it voluntarily pays for the 
carbon sequestered by trees to compensate for greenhouse gas emissions. 
Payment is on an annual basis until the trees reach 15 years of age, when they will 
already produce pine nuts that can be traded, which allows the farmer to keep his 
financial gains. Until the moment, 68 rural properties of four cities of the region 
joined the project, and around R$ 300 thousand are involved so far (Oliveira, 2015).
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Figure 3. Araucária Forest (Araucaria angustifolia) in Brazil’s South area.

Ph
ot

o:
 E

de
lb

er
to

 G
eb

au
er



Life on land 113

BRAUMAN, K. A.; DAILY, G. C.; DUARTE, T. K.; MOONEY, H. A. Nature and value of ecosystem services: 
an overview highlighting hydrologic services. Annual Review of Environment and Resources, v. 
32, p. 67-98, July 2007. DOI: 10.1146/annurev.energy.32.031306.102758.

FIDALGO, E. C. C.; PRADO, R. B.; TURETTA, A. P. D.; SCHULER, A. E. (Ed.). Manual para pagamento 
por serviços ambientais hídricos: seleção de áreas e monitoramento. Brasília, DF: Embrapa, 2017. 
78 p. Available at: <http://ainfo.cnptia. embrapa.br/digital/bitstream/item/160960/1/Manual-PSA-
hidricos-2017.pdf>. Accessed at: Mar. 2, 2018.

OLIVEIRA, E. B. de. Projeto Estradas com Araucárias. In: PARRON, L. M.; GARCIA, J. R.; OLIVEIRA, E. 
B. de; BROWN, G. G.; PRADO, R. B. (Ed.). Serviços ambientais em sistemas agrícolas e florestais 
do Bioma Mata Atlântica. Brasília, DF: Embrapa, 2015. p. 271-277. Available at: <https://www. 
embrapa.br/busca-de-publicacoes/-/publicacao/1024446/projeto-estradas-com-araucarias>. 
Accessed on: Mar. 3, 2018.

PAGIOLA, S.; BISHOP, J.; LANDELL-MILLS, N. Selling forest environmental services: market based 
mechanisms for forest conservation and development. London: Earthscan, 2002. 299 p.

PAGIOLA, S.; VON GLEHN, H. C.; TAFFARELLO, D. Experiências de pagamentos por serviços 
ambientais no Brasil. São Paulo: Secretaria do meio ambiente/Coordenadoria de Biodiversidade e 
Recursos Naturais, 2013. 336 p.

PARRON, L. M.; GARCIA, J. R.; OLIVEIRA, E. B. de; BROWN, G. G.; PRADO, R. B. (Ed.). Serviços 
ambientais em sistemas agrícolas e florestais do Bioma Mata Atlântica. Brasília, DF: Embrapa, 
2015. 370 p. Available at: <https://ainfo.cnptia. embrapa.br/digital/bitstream/item/131969/1/Livro-
Servicos-Ambientais-embrapa.pdf>. Accessed on: Mar. 3, 2018.

SANTOS, D. G.; DOMINGUES, A. F.; GISLER, C. V. T. Gestão de recursos hídricos na agricultura: o 
programa produtor de água. In: PRADO, R. B.; TURETTA, A. P. D.; ANDRADE, A. G. (Ed.). Manejo 
e conservação do solo e da água no contexto das mudanças ambientais. Rio de Janeiro: 
Embrapa Solos, 2010. p. 353-376.

UNITED NATIONS. Life on land: protect, restore and promote sustainable use of terrestrial 
ecosystems, sustainably manage forests, combat desertification, and halt and reverse land 
degradation, and halt biodiversity loss. Available at: <https://sustainabledevelopment.un.org/
sdg15>. Accessed on: Mar. 26, 2018.

UZÊDA, M. C.; TAVARES, P. D.; ROCHA, F. I.; ALVES, R. C. (Ed.). Paisagens agrícolas multifuncionais: 
intensificação ecológica e segurança alimentar. Brasília, DF: Embrapa, 2017. 67 p. (Texto para 
discussão, 48).

WUNDER, S. Payments for environmental services: some nuts and bolts. Bogor Barat: Center for 
Internacional Forestry Research, 2005. Available at: <http://www.cifor.org/publications/pdf_files/
OccPapers/OP-42.pdf>. Accessed on: Aug. 29, 2017.


