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Abstract— Interest in the economic valuation of environmental resources for remuneration for their
preservation demonstrates that Payment for Environmental Services (PSA) is considered the ideal model of
sustainability because it understands that ecosystem goods and services are dependent on the economy. In the
context of the urban ecosystem, the study of the valuation of environmental education and PES arises as an
opportunity to determine the economic value of an environmental resource and to estimate its valuation in
relation to other available goods and services, describing to whom they are offered and to whom. are the
beneficiaries. The study addressed Law No. 4,286 of December 1, 2015, which establishes the Amazonas State
Policy and the Environmental Services Management System, whose focus was the analysis of the PSA of the
State Legislation, outlining the criteria and instruments of valuation of urban environmental services
emphasizing the valuation of environmental education. In the construction of the environmental education
valuation taxonomy, the tabulation model of the economic instruments of the Urban Environmental Services
Payment (PSAU) was used to compose the Urban Environmental Services (SAU) matrix applied in the
environmental valuation, based on the evaluation model. denominated as Economic Value of the Environmental
Resource (VERA). PSA serves as a framework for discussions of participants' conflicts of interest using the
taxonomy model of valuing environmental education. Entities involved in public policy and economic decision-

makers are recommended to understand the value of environmental goods and services.
Keywords— Environmental Resources, Sustainability, VERA, Taxonomy.

I. INTRODUCTION

With the emergence of large cities and the incorrect
disposal of waste, a major environmental problem was
triggered, generating mostly negative impacts on the
environment due to human consumption. Thus, in order to
optimize effective actions to remedy these impacts, the
National Solid Waste Policy (PNRS) was created. After
years of processing in the Federal Legislature, on August
2, 2010, Law No. 12,305 was approved and entered into
force instituting the PNRS [1].

The PNRS establishes principles, objectives,
instruments - including applicable economic instruments -
and guidelines for integrated management and solid waste
management, indicating the responsibilities of generators,
public authorities and consumers [1]. Moreover, it has as
one of its principles “the recognition of reusable and
recyclable solid waste as an economic and social value
asset, generator of work and income and citizenship
promoter” [1].
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Thus enabling the reuse of materials, reducing the
extraction of raw materials and reducing the amount of
garbage made to the final disposal, with opportunities for
income generation and social inclusion, establishing the
valuation of a payment for environmental services, which
by definition are the activities, products and processes that
nature provides to us and that enable life as we know it can
occur without higher costs for humanity [2].

Payment for Environmental Services (PSA) is based on
the recognition that nature provides a range of services that
benefits society and recognizes that technological and
scientific advances, despite having taken immense
expansion, can complement, but always replace
environmental goods and services. It also points out that
these services are generally not preserved, given the lack
of economic incentives for their provision [3], also
mentions that the damage has already been accounted for
by some countries by the scarcity of supply of certain
environmental services.
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The ecological economy approach tried to shape
economic institutions to the physical characteristics of
ecosystem environmental services, prioritizing ecological
sustainability and fair distribution and requiring a
multidisciplinary approach [4].

The term Urban Environmental Services (SAU), is
already used in the literature focused on urban services
that have an interface with the environmental issue. SAU
can be associated with public services as well as other
urban activities, such as the correct disposal of solid waste
and the recycling of municipal waste [5].

The PSAU is associated with activities carried out in
the urban environment that generate positive
environmental externalities, or minimize negative
environmental externalities, from the point of view of the
management of natural resources, risk reduction or the
enhancement of ecosystem services [5].

The relationship of environmental services is always
subject to change, due to the possibility of new
environmental problems, and, consequently, new demands
for environmental services related to such problems [6].

In the last decade, the PSA market has gained
relevance worldwide, being pointed out as a promising
instrument for environmental management at different
scales and complementary to traditional command and
control mechanisms, reversing direct benefits for persons
or private and governmental institutions that provide these
services [7].

Combined with the PSA, the environmental valuation
presents itself with a set of methods that allow quantifying
the benefits and harms resulting from the use and
modification in the amount of available natural resources,
allowing a cost-benefit analysis in the evaluation of public
policies [8].

Based on this assumption, the study of the Valoration
of Environmental Education and Payments for Urban
Environmental Services emerges as an opportunity to
determine the economic value of an environmental
resource and estimate its valuation in relation to other
goods and services available in the economy and describe
to whom they are offered and for whom they are benefited.

In the local case, the study will address Law No. 4,286
of December 1, 2015, which establishes the Amazon State
Policy and the Environmental Services Management
System, in which the focus will be the PSA analysis of
State Legislation, schematizing the criteria and instruments
valuing urban environmental services with an emphasis on
valuing environmental education.
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Il. MATERIALS AND METHODS

The methodology used to perform the respective study
comprised the bibliographic review through books, theses,
dissertations, specialized journals and analysis of
legislation in force in Brazil, published between 1988 and
2018. In addition, a study analysis of the application of the
PSAU based on the reference research report on payments
for environmental services for the management of solid
waste was carried out [5].

In order to carry out the survey of concepts on
environmental services and the study of the economic
instrument of the PSA, the following authors were used:
[31, [91, [10], [11], [12], [13] and [14].

The study cited comprises the analysis of Payment for
Urban Environmental Services of the IPEA as a proposal
for modeling of a taxonomic matrix of environmental
education valuation applied to the PSAU under the State
Environmental Services Payment stemming legislation
from Amazonas.

In the process of elaboration of the taxonomy of
valuing environmental education, the tabulation model of
PSAU financial instruments was used, using the Microsoft
Excel application to compose the SAU matrix by applying
the environmental valuation to the environmental valuation
of the assessment denominated by Economic Value of the
Environmental Resource (VERA) de [15].

VERA = (VUD + VUI + VO) + VE (eq 1)

Where:

VERA: Economic Value of the Environmental
Resource

VUD: Direct Use Value

VUI: Indirect Use Value

VO: Option Value

VE: Value of Existence

In the Legislation of Payments for Environmental
Services of the State of Amazonas, the definitions and
principles of environmental services will be analyzed,
which will be confronted with the mechanisms of the
economic instruments of PSA proposed by the authors
mentioned, aiming at the public interest in achieving a
proposal for a model for valuing environmental education
applicable to PSAU, demonstrating a VERA taxonomy for
evaluation.

I1l.  RESULTS AND DISCUSSION
Currently, the world tends to exploit natural resources,
exceeding the capacity to renew the system and provide
environmental services, requiring high investments, so that
damage is reversed. Damage can be resolved by advancing
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society's awareness of environmental knowledge and
establishing proposed regulations of public interest
organizations [9].

The mechanisms of Payments for Environmental
Services (PSA) have stood out as a complementary
economic instrument for the containment of degradation,
for the promotion of conservation activities, in addition to
the recovery and sustainable use of ecosystems [9].

Based on the synthesis of the Millennium Ecosystem
Assessment Report, prepared by the United Nations
research programmer on environmental change and its
trends for the coming decades, the Millennium Ecosystem
Assessment began discussions, which five years later they
were readapted by [5], where the main types of
environmental services that could be associated with PSA
proposals were listed in Table 1.

Table 1 - Main Types of Environmental Services

possible types of environmental services associated with
activities in the urban environment that generate positive
externalities or minimize negative externalities, and can be
summarized as follows in Table 2.

Table 2 - Types of Urban Environmental Services

URBAN ENVIRONMENTAL SERVICES

TYPES OF SERVICES SERVICES PROVIDED

Correct disposal of solid Improvement in  water

waste quality, reduction  of
greenhouse gas emissions,
reduction of infectious
diseases

CATEGORIES OF ENVIRONMENTAL SERVICES

Reduction of water and
energy consumption,
reduction of water
pollution, smaller urban
landfill area, greater
climate stability

Urban Waste Recycling

SUPPO REGULATI PROVISIONI CULTUR
RT ON NG AL
These are  Benefits Related to the Intangible
the derived from ability of benefits

natural natural ecosystems to obtained
processes processes that provide goods.  from

Maintenance of green areas Increased soil permeability,
decreased risk of flooding
and landslides

Public transport Reduction of greenhouse

gas emissions

Sewage treatment Improved water quality

necessar  regulate ecosystems
y for environmenta

other | conditions

services  that  sustain

to exist. human life

Example: Example: Example: Example:
Soil purification fruits,  roots, Recreation
formatio and fish, game, al,

n, regulation of honey, Educationa

pollinatio water cycles,

firewood, coal,

n and flood and oils, woods, Aesthetic,

seed erosion genetic and Spiritual,
dispersal.  control, waste biochemical Cultural
treatment. resources, Heritage
ornamental Benefits
plants and
water.

Source: Adapted from [22].

According to the complementary description on the
theme, [5] mentions that most PSA experiences are related
to biodiversity conservation, carbon capture, watershed
protection and landscape beauty. However, the report
indicates that environmental services extend to other
perspectives, but plastered by the lack of public policy.

As the approach of the present study is related to urban
ecosystems it is necessary to understand environmental
services on this perspective. Using [5] it points out the
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Source: Adapted from [5].

These urban environmental services listed in the
previous table clearly indicate actions that mitigate the
harmful effects of urbanization on urban ecosystems.
Initiatives such as these, as advocated by [5], should be
valued and remunerated in the same way that other PSA
initiatives are in other non-urban ecosystems.

To set up a schematized PSA mechanism it is
necessary to identify and define what types of
environmental services provided, so that there is clarity of
what will also be paid for by the report from [5].

The focus of Urban Environmental Services and the
mechanisms of Payments for Urban Environmental
Services (PSAU) are linked recycling activity, waste
activities and screening of municipal solid waste made by
waste pickers of recyclable materials [5].

Once the focus of the PSAU mechanisms to be
proposed is outlined, the assumptions that will guide the
instruments are analyzed. The most important assumptions
are: (i) payment should go to waste pickers' cooperatives,
not waste pickers individually; (ii) payment must be in
return for the environmental service provided; and (iii) the
mechanisms should reward efficiency in the provision of
the environmental service [5].

In order to adapt and ensure the financial viability of
PSA mechanisms it is important to seek opportunities to
group a large number of environmental service providers,
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located in nearby areas, in order to ensure greater scope of
actions [9].

The authors above mention that it is necessary to invest
in the dissemination of knowledge about methods of
economic valuation and its application in a practical way,
seeking to sensitize the population and decision makers. In
order to adapt this situation, the authors suggest
performing information systematizations, knowledge
exchanges and training courses in the theme.

The PSA mechanism is the financial payment to
private agents as a means to achieve environmental
conservation [10]. In view of the problems caused by the
exhaustion of natural resources, PSA is an economic
instrument that allows to internalize the costs and benefits
of preservation between providers and beneficiaries of the
contracted services [11].

On this controversy, [10] understands that the basis for
the fulfillment of legal duties starts from a more pragmatic
argument, such as the lack of effectiveness of the
instruments of "command-and-control™, but goes through
arguments principle such as the notion of the recipient
protector, which emphasizes the benefits of conservation
for the collectivity, even if due to legally determined
practices.

Like all environmental policy, the PSA must have clear
and specific objectives so that it can achieve favorable
results for both the collective and beneficiaries and
providers of environmental services [10]. The principle is
to motivate individuals, through cash retribution or not, to
execute obligation beyond what the legislation requires,
thus representing a plus of what the provider should carry
out.

Therefore, the challenge is currently to create strategies
for the wvaluation of environmental services. The
environmental valuation consists of giving monetary value
to unrecognized environmental goods and services in the
markets. [8] defines environmental valuation as
determining the economic value of an environmental
resource, estimating its monetary value in relation to other
goods and services available in the economy.

According to what conventional economic theory, the
use of natural resources, almost always generating
negative external economies in the economic system.
These externalities are not fully captured in the pricing
system, as the security of property rights or use of these
resources resulting in high transaction costs due to the
technical or cultural difficulty of fixing exclusive and rival
rights [8].

At the moment a good or service contributes to the
economic agent achieving its goal and increasing its
satisfaction, it presents valuation, being attributed to
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ecosystems two types: intrinsic value and total economic
value [9].

Intrinsic values are difficult to measure, as they are
associated with the contribution of ecosystems in
maintaining the health and integrity of species, regardless
of human satisfaction. The total economic value is
composed of usage and non-use values. Usage values can
be differentiated between direct usage, indirect usage and
option values; and the non-use values are composed of the
value of existence [9].

Each method of valuing environmental goods or
services presents their limitations in capturing the different
types of values of environmental resources. The choice
should consider the purpose of the valuation, the efficiency
of the method for the specific good or service and the
information available for each study [8] in Table 3.

Table 3 — Taxonomy of the VERA

ECONOMIC VALUE OF THE ENVIRONMENTAL

RESOURCE
USAGE VALUE NON-USE VALUE
Direct use Indirect Option Existen
value Use Value Value ce value
Value  Appropriate  Environmen Direct and Value
environmen tal  goods indirect not
tal goods and services environmen  associat
and services that are tal goods ed with
directly generated and services current
from from to be or future
resource appropriate  appropriate  use and
exploitation  ecosystem d and reflectin
and functions consumed g moral,
consumed and in the cultural,
today indirectly future. ethical
consumed or
today altruistic
issues
Relate  Provisionin  Regulatory,  Provision, Cultural
d g and support and regulation, services
Servic  Regulation  cultural support and
es Services service cultural
services not
yet
discovered

Source: Adapted from [8].

[14] states that interest in the economic valuation of
environmental resources, for the purpose of remuneration
for its preservation, in reality, reinforces the intersection
between law, public policies and economics, because it
considers that the attempt to approximation to an ideal
model of sustainable development permeates the
recognition, that economic productive activity is
dependent on goods and services provided by ecosystems.
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Despite the existence of funds and financial incentives
for the environmental market, there are still obstacles to
the advancement of this sector namely: i) high tax burden;
(ii) environmental licensing and supervision; iii) access to
specific credit lines to the environmental area; iv)
ignorance on the subject, such as concepts and
classification in accordance with national codes of
economic activities; v) lack of organization of the sector;
vi) access to technologies; and vii) cultural and market
aspects in general [16].

Considering this situation, it is understandable that
there are several existing methodologies, and that these are
the function of the peculiarities of each situation. It is
important to emphasize that, due to local realities, other
steps can be inserted to the executor's need, as is the case
with an Amazon IAN PSA model, which highlights the
importance of valuing environmental education.

The valuation of environmental education precedes the
principle of Sustainable Development provided for in Art.
170, item VI, of the Federal Constitution, in which it
provides that protection to the environment and economic
development must live harmoniously, that is, while
seeking development, the rational use of resources should
be taken into account described, with the improvement of
the quality of life of man [17].

No Art. 1st Of the Brazilian National Environmental
Education Policy, operationalized by Law No. 9,795 of
April 27, 1999, defines Environmental Education as the
processes through which the individual and the collectivity
build social values, knowledge, skills, attitudes and skills
focused on the conservation of the environment [18].

In this sense, local, national and international strategies
have been created over the years to enable the
implementation of the valuation of environmental
education in all sectors, requiring accountability and
transparency during the execution of practices procedures,
preparation and application of resources, generating
benefits for this system [19].

In the context of the protection of natural resources, it
must be recognized that repressive norms and educational
actions (environmental education), have not been
sufficient and effective to curb the high levels of

order to shape human conduct to be conducted in favors of
sustainable development [13].

Payments for Environmental Services break out as a
possibility of induction to positively valued behaviors,
from the implementation of bonus arrangements to those
who, from performing super conforming behavior,
corroborate not only with the reversal of environmental
damage already occurred, but with the maintenance or
increase of ecosystem services understood as direct and
indirect benefits provided by nature to man and other
species [14].

It is within this context that Payments for
Environmental Services emerge as a new tool and
innovative alternative through the principle of the
provider-recipient, economically efficient and
environmentally valid, that can complement instruments of
command and control, directing investments and public
policies, effectively contributing to achieving the
objectives of promoting a quality and sustainable
environment for the current and future generations [13].

On December 1, 2015, the law that states the State
Policy of Environmental Services of the State of
Amazonas was approved (Law No. 4,266/15). After a
long process of more than 4 years of preparation and
consultation, Amazonas now has a legal device that
provides for the collection of resources for the
socioeconomic development and the conservation of
natural resources. In the same, the law still needs to be
regulated for its programs to go into operation with
recognition [12].

In the Amazon lan legislation on PSA in its Art. 1st,
item XXIX is mentioned the urban environmental services,
in which they must be aligned with Art. 3, items Il and XI,
which deal with the principles of sustainable development
and the receiving provider, respectively [20].

Based on [5], [15] and [12], it was proposed the
preparation of the description of the Valoration of
Environmental Education and the type of Payment for
Urban Environmental Service in the VERA model (Table
4).

Table 4 - Valoration of Environmental Education

Apprec  Mitigatio Awarenes Formation Tradition

degradation resulting from enterprises and anthropic iation n S Education  Patrimony

activities [14]. of Dumpers  Biodiversit Technolog  Experience
The strategy adopted by Brazilian environmental enviro manufact y y Protection

legislation in recent years is marked almost exclusively by nmenta urers Resource Qualificati

the use of command and control instruments, of a | Consume Maintena on

repressive and punitive nature, which have not proved educati  rs nce

sufficiently effective, practical results obtained. Thus, on Recover

there is an imperative need to complement these y

instruments, with the creation of awards and incentives, in Type of Reductio Alliance Instructio  Associatio

www.ijaers.com Page | 76


https://dx.doi.org/10.22161/ijaers.611.11
http://www.ijaers.com/

International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.org/10.22161/ijaers.611.11

[Vol-6, Issue-11, Nov- 2019]
ISSN: 2349-6495(P) | 2456-1908(0)

urban n Developm n n
enviro  Reuse ent Optimizati  Preservatio
nmenta Recyclin  Harnessing on n
| g Agreemen Remediati  Conservati
service Reverse ts on on

logistic Solution Diffusion

Source: Adapted from [5], [8] and [12].

Scored in the studies of [12], [13] and [14], it was
proposed to elaborate the identification of possible sources
of appeal, the applicable economic instrument and the
estimated time of return in relation to the Valoration of
Environmental Education in Table 5.

Table 5 - Economic Instrument in the Valoration of

Environmental Education

VALUATION OF ENVIRONMENTAL EDUCATION
APPLICABLE TO THE ECONOMIC INSTRUMENT

Appreci  Mitigati  Awarenes Formatio Traditio
ation of on S n n
environ  Manufact Biodiversi Education Patrimon
mental urers ty Technolo vy
educatio Consume Resources gy Experien
n rs Maintena Qualifica ce
Recover nce tion Protecti
y on
Resourc  Private Internation Encourag  State
e Source initiative  al fund ing fund
Social Union science Municipa
initiative ~ fund Technolo | fund
ay
incentive
Econom Compens Pactuation Awards Intellectu
ic ation Collaborat  Innovatio al
instrume Behavior ion n property
nt al recogniti
on
Estimate Months Decades Years Years
d time

Source: Adapted from [12], [13] and [14].

From the analysis presented, it was observed that
payment for environmental services is a recent
management instrument, being incorporated into public
policy discussions with innovative potential to restore,
conserve and preserve environmental resources, warning
those involved in public policies and economic decisions
not to ignore or neglect the value of environmental goods
and services [21].

Based on this assumption, the study of the Valoration
of Environmental Education and Payments for Urban
Environmental Services emerges as an opportunity to
determine the economic value of an environmental
resource and estimate its valuation in relation to other
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goods and services available in the economy and describe
"who are they offered?" and "who are they benefited
from?". Thus, serving as a basis for discussion in public
hearings as a way to guide conflicts of participation
interests, being able to use the Taxonomy model of the
Valoration of Environmental Education in Table 6.
Table 6 - Taxonomy of the Valoration of Environmental
Education
VERA TAXONOMY WITH A PSAU
ENVIRONMENTAL EDUCATION VALUATION

USAGE VALUE NON-USE VALUE
Direct Indirect Direct Indirec
use value Use use value = tUse
Value Value
Value Appropri | Environm | Direct Value
ate ental and not
environm | goods indirect associat
ental and environm ed with
goods services ental current
and that are goods or
services generated = and future
directly from services | use and
from appropria | to be ' reflectin
resource | te appropria = g moral,
exploitati = ecosyste  ted and cultural,
on and m consume  ethical
consume | functions d in the or
d today and future. altruisti
indirectly C issues
consumed
today
Related Provision | Regulator = Provision | Cultural
Services | ing and vy, support |, services
Regulatio = and regulatio
n cultural n,
Services | services support
Appreciat = Mitigatio = Awarenes = Formatio = Traditio
ion of n S n n
environm Dumpers @ Biodivers = Educatio = Patrimo
ental manufact | ity n ny
education  urers Resource | Technolo = Experie
Consume = Maintena | gy nce
rs nce Qualifica = Protecti
Recovery tion on
Type of Reductio Alliance Instructio | Associa
urban n Develop n tion
environm = Reuse ment Optimiza = Preserv
ental Recyclin | Harnessin | tion ation
service g g Remediat = Diffusio
Reverse Agreeme | ion n
logistic nts Solution
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Who are | ? ? ? ?
they
offered
for?
Who are *? ? ? ?
they
benefitin
g for?
Resource = Private Internatio = Encourag = State
Source initiative | nal fund ing fund
Social Union science Municip
initiative | fund Technolo  al fund
ay
incentive
Economi = Compens = Pactuatio = Awards Intellect
c ation n Innovatio = ual
instrume  Behavior = Collabora ' n prop.
nt al tion Recogni
t.
Estimate = Months Decades Years Years
d time

Source: adapted from [5], [15], [12], [13] and [14]

IV. FINAL CONSIDERATIONS

Payments for Environmental Services are of economic
value, since their lack of availability changes the levels of
comfort and production of society. Stressing that the
implementation of this environmental management
instrument should be carried out considering ecological
principles and understanding of the detailed functioning of
each component.

It is also noteworthy that it is necessary to expand
investments in ecological infrastructure made by
government organizations in the federal, municipal and
state levels, in order to encourage sustainable
Environmental Education practices, through economic
incentives, operating with social control in partnership
with the instruments of command and control with civil
society.

The Valorization of Environmental Education is an
important awareness-raising tool, which, if combined with
the principle of the provider-recipient, can stimulate and
enhance environmental conservation actions, encouraging
more providers of environmental services in the optimal
maintenance of sustainability.

Considering  sustainability  regarding the way
environmental services are calculated, there is still a non-
explicit condition to actually assess its value from resource
collection to the end of the production chain by adding
Environmental Education as awareness-raising instrument,
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which is still difficult to value by presenting itself as
something that is not feasible the reality of a PSAU.

Thus, this brief study added relevant information,
understanding the need for exhaustive discussions so that
in fact the valuation of environmental services occurs in
order to promote sustainability, in addition to the inclusion
of the PSAU fairly, so that they can public and private
policies are implemented conducive to better management
of services related to the urban environment.
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