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ABSTRACT

Introduction: In general, the creation system in Brazil has been characterized as an activity of great
importance in the socio-economic market, as it generates employment and income opportunities.
Aims: This work aims to carry out a brief bibliographical review regarding the use of sustainability
indicators within the creation systems.

Literature Review: The notion of sustainability is still a recent term and is under construction.
Among the countless concepts of sustainability found in specialized literature, sustainability means
the "possibility of continuously obtaining equal or superior conditions of life for a group of people and
their successors in a given ecosystem. On the other hand, the concept of indicators, as well as for
the concept of sustainability does not have a universal definition. Sustainability indicator “is an
instrument that allows, based on its interpretation, to define the condition of a system as sustainable
or not.” In other words, sustainability indicators can be understood as parameters, in which the
assessment shows whether the limit, established according to the values and objectives that govern
a given reality, was exceeded or respected.
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1. INTRODUCTION

Among the countless sustainability concepts
found in specialized literature, the definitions of
Cavalcanti [1] and Conway [2] are sufficient for
the interpretation of the term in the scope of this
study. According to Cavalcanti [1], sustainability
means the "possibility of continuously obtaining
equal or superior conditions of life for a group of
people and their successors in a given
ecosystem”. Conway [2], cited by Faeth [3],
defines: "sustainability is the ability of a system
to maintain its productivity, when it is subject to
intense effort or alterations”.

In the study of the sustainability of a system, its
evaluation receives different approaches, always
depending on the level of study and the
environment in question Linares [4]. According to
Santos [5], to identify whether a system is
sustainable it is necessary to use indicators. The
concept of indicators, like the concept of
sustainability, does not have a universal
definition. According to Marzall [6], cited by
Costa [7], a sustainability indicator “is an
instrument that allows, based on its
interpretation, to define the condition of a system
as sustainable or not’. In other words,
sustainability indicators can be understood as
parameters, in which the assessment shows
whether the limit, established according to the
values and objectives that govern a given reality,
was exceeded or respected.

However, when evaluating a rearing system,
three fundamentals must be taken into account,
man, animal and territory, as these studies allow
for a broader analysis of the main possibly
existing limitations Lhoste [8]. According to Osty
[9], in a breeding system, man occupies a
position as a conductor of a dynamic process
and acts as the main actor in the analysis of the
limiting and appropriate conditions of the
socioeconomic context in order to direct his goals
and then check his decisions , fulfill your actions
in the most appropriate time and space.

To support this research, it is essential to
observe the current panorama of the creation
systems in the scope of Brazilian livestock, in
which there is a growing need to strengthen
animal production for purposes of national and
international trade. This fact, to a certain extent,
induces rural establishments to produce more
and more, even if the activity causes damage to
the environmental heritage, mistreatment of
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animals or the establishment of unfair social
relations. In this way, productions often become
unsustainable because they fragment social and
environmental objectives, emphasizing only profit
making. A classic example is the intensive
breeding of animals, supported by the desire to
meet the growing consumer market.

On the other hand, despite the current situation
of conventional farming systems, there is a
progressive demand for alternative systems, as
society's concern with the sustainability of
processes linked to food production is also
increasing. Many consumers, for example, are
already paying attention to eating quality food
with regard to sanitary issues (free from
zoonoses) and produced with less use of artificial
inputs, with a view to preserving the ecosystem
and its biodiversity. In addition, consumers have
increasingly valued animal welfare, as well as the
generation of jobs in the countryside, with a view
to optimizing the quality of life of rural actors.

Cross [10] reports that foods with characteristics
associated with alternative food networks have
been the target of initiatives to strengthen these
systems. In this context, according to Noirtin [11],
research aimed at alternative, ecologically and
ethically more adequate production can help to
change the contemporary unsustainable
situation, which is disseminated as pertinent and
essential to human life.

Another important point that justifies this
research concerns the contribution to the rural
establishment studied. The results obtained, for
example, can serve as a decision-making tool for
the farmer and his family, helping them to assess
points to be rethought and also
highlighting/strengthening positive aspects of the
rearing system Navarre [12].

Thus, this study can collaborate with the
development of sustainable and innovative
strategies for the creation system analyzed and
aims to make a literary review on the use of
sustainability indicators in the creation system.

2. LITERATURE REVIEW
2.1 Sustainability Concept

The notion of sustainability is relatively recent
and its wuniversal concept is still under
construction. Among the numerous concepts of



sustainability found in specialized literature, the
definitions in According to Cavalcanti and
Conway [1, 2] are sufficient for the interpretation
of the term in the scope of this study. According
to According to Cavalcanti [1], sustainability
means the "possibility of continuously obtaining
equal or superior conditions of life for a group of
people and their successors in a given
ecosystem”. Conway [2], cited by Faeth [3],
defines: "sustainability is the ability of a system
to maintain its productivity, when it is subject to
intense effort or alterations".

In these terms, in order to maintain the
sustainability of a system under constant
disturbance in its resource base, changes in the
attitudes and strategies of current generations
are needed in order to reasonably meet the
needs of future generations Daniel et al. 2000
[13]. In this, the notion of sustainability is related
to the concept of sustainable development
issued by WCED [14], assuming then that this
type of development is capable of promoting
sustainability IWLA [15]. In general terms, the
definitions of sustainability and sustainable
development are different, although both
consider the social, economic and environmental
dimensions Douglas [16].

Nobre [17] state that the adjective “sustainable”
qualifies development by assuming a “stock of
natural resources and absorptive capacity of the
human ecosystem”. In this sense, the notion of
sustainability seeks to give development the
possibility of a new standard, with new guidelines
"permeating all seven dimensions of life:
economic, social, territorial, scientific,
technological and the cultural Veiga [18].

Sustainability, therefore, is a concept applicable
to any activity carried out by man. However,
according to Bezerra [19], “in international public
discussions, the idea of sustainable agriculture
has a much more important presence than any
other equivalent to it”.

In this context, the desire for sustainable
agriculture shows the growing dissatisfaction with
the current combination of modern agriculture. It
also indicates the desire and the result of
society's pressure for production systems that
are able to conserve natural resources, establish
fairer social relations, in addition to valuing the
health of consumers Bezerra [19].

The understanding that one has about what
sustainable agriculture would be is not uniform,
although agreements are identified around its
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general characteristics. Thus, in a generic way,
the literature points out that a sustainable
agriculture must present economic, ecological or
environmental and social viability. Altieri [20]
states that although this concept is vague, it is
useful for recognizing that agriculture is affected
by the evolution of socioeconomic and natural
systems.

The construction of sustainable agriculture
styles, according to Costabeber and Caporal
[21], must meet "social requirements, consider
cultural  aspects, preserve environmental
resources, support the political participation of its
actors and allow the achievement of favorable
economic results for the society as a whole, in a
long-term temporal perspective that includes
both the present and future generations (ethics
and solidarity)”.

For Paulus and Schlindwein [22], agriculture
would be sustainable when it was: a) ecologically
correct, maintaining the quality of natural
resources and allowing to sustain or improve the
vitality of the entire agroecosystem; b)
economically viable, considering self-sufficiency
and income generation; c) socially just, with a fair
distribution of resources, including land use,
access to capital and the right to participation by
all in decision-making; d) human: respecting all
forms of life and; e) adaptable, with regard to the
ability to adjust to changes in time and space,
ranging from the development of new and
appropriate technologies to social and cultural
innovations.

Gliessman [23] states that sustainable
agricultural production is ecologically based, that
is, it must be “capable of perpetually harvesting
biomass from a system, because its capacity to
renew or be renewed is not compromised”.
However, it should be noted that it is impossible
to prove in the present what is perpetual, only the
future can actually demonstrate sustainability. In
short, at present it is only possible to
demonstrate how far a set of practices is moving
away from, or approaching, sustainability Marzall

[71.

Among the forms of productive organization,
family farming has characteristics that show its
strength as a privileged location for the
development of sustainable agriculture, due to its
tendency to diversification, the integration of
plant and animal systems, in addition to working
on smaller scales Silva [24]. As can be seen in
the document “Guidelines for Agrarian Policy and



Sustainable Development for Brazil” FAO [25],
strengthening and expanding family farming is an
important strategy aimed at sustainable rural
development in the country.

According to Bezerra [19], in the Amazon,
sustainable agriculture is mainly affected “by the
land tenure structure and by aspects related to
market integration, technology, productive
knowledge, credit policies and the labor market.
Forced by various restrictions, farmers orient
their production for the short term, adopting
monocultures and inadequate management
practices (use of fire, reduction of fallow time for
the capoeira)”. Thus, Amazonian agriculture
faces serious difficulties in generating, in a
satisfactory manner, sufficient income and work
to provide for social needs. It is also noted that,
in general, there is no concern with the
replacement of natural resources, which are the
basis of agricultural production.

Given these limitations, there is a set of
alternatives that point to possible paths towards
sustainable agriculture in the Amazon region,
according to Bezerra [19], they are: “the use of
agroforestry systems, the conservation of genetic
resources, the reduction of deforestation and
fires, proper management of forests, forest
certification, in addition to strengthening social
organizations”.

In such a way, it is observed that the specialized
literature indicates numerous proposals for the
improvement of the Amazon rural world. Most of
them, however, have solutions aimed at the
problems of cropping systems. With the
exception of studies on sustainability in cattle
ranching, there are no references to the current
scenario of sustainability in other farming
systems present in the region's “agricultures”.

Namely, according to Landais [26]: “A breeding
system is a set of elements in dynamic
interaction, organized by man, with the objective
of valuing resources through domestic animals”.
The fundamental elements of the creation
system, called the poles of the creation system,
are man, animals and resources, which are in
dynamic interaction in the system.

In the study of the sustainability of a system, its
evaluation receives different approaches, always
depending on the level of study and the
environment in question Linares [4]. At the level
of agroecosystems, the literature related to the
assessment of sustainability does not have as
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many works as at the global, national, regional
and property levels. The difficulty is even greater
when it comes to social and economic aspects,
with environmental sustainability being the one
with the greatest research effort Daniel et al.
2000 [13].

2.2 Concept
Indicators

and Main Sustainability

According to Santos [5], to identify whether a
system is sustainable it is necessary to use
indicators. The concept of indicators, like the
concept of sustainability, does not have a
universal definition. According to Marzall [6],
cited by Costa [27], a sustainability indicator “is
an instrument that allows, based on its
interpretation, to define the condition of a system
as sustainable or not”. In other words,
sustainability indicators can be understood as
parameters, in which the assessment shows
whether the limit, established according to the
values and objectives that govern a given reality,
was exceeded or respected.

With regard to agricultural holdings, the
establishment of indicators has the advantage of
providing information capable of supporting
decision-making by managers, politicians,
interest groups or the general public. Navarre
[12], cited by Costa [7], shows that "indicators
can have different uses, such as basic research
or as instruments for the application of agrarian
policies or, simply, to generate points of
reflection and serve as decision-making
instruments for the farmer and his family".

Thus, depending on the utility, it is possible to
distinguish different categories of indicators, eg
simple, composite, quantitative, qualitative, etc.

indicators. Costa [7]. Basically, two
methodological approaches related to the
selection of sustainability indicators are
identified. In the first, the indicators are

previously defined, that is, they have a more rigid
form, and in the second, they are defined
according to the reality and the problem to be
evaluated.

According to Miller and Lopez-ridaura et al.
[28,29], the second approach, which concerns
the modeling of indicators, enables their
adaptation to the problem, the geographic area,
the socioeconomic issues and the reality of the
study, in several dimensions. However, the
modeling of indicators is a work that it requires
an interdisciplinary framework, as there is no



ready-made  formula, requiring  analysis,
interpretation and understanding by the parties
involved, that is, it depends on complex studies
that consider the peculiarities of the system at
the level observed.

However, the consensus on the scientific
objectivity of some indicators is also a relevant
issue. In this sense, in the document of the
Gomes [30] three groups of indicators are
identified: the first group corresponds to the
majority of indicators, in which tested and
consensual methodologies are adopted, capable
of leading to the determination of the indicator;
the second group is equivalent to a less
expressive part, which uses methodologies that
can be adapted and adjusted and; the third
group concerns a small part of indicators, which
can be validated through consensus-generating
processes.
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The sustainability indicators most used in the
agricultural sector can be seen in Table 1. These
indicators result from a set of critical points that
influence the sustainability of the sector's
holdings, based on surveys carried out in
Portugal. In addition, to this list were added
indicators from various methodological
approaches found in the specialized literature
Costa [7].

According to Costa [7], the economic indicators
are intended to assess the economic profitability
of the systems under analysis, highlighting the
aspects that most influence this point; the
environmental indicators reveal the capacity of
the system and the strategies adopted in it, to be
considered environmentally productive and
sustainable and; social indicators encompass
issues related to the peculiarities of the society
under study.

Table 1. Diagnostic criteria, indicators and strategic indices for assessing the sustainability of
agricultural systems

Attribute Diagnostic Criteria Indicators/Indices
o | — Efficiency 1 - Energy Efficiency (%)
e 2- Productive efficiency
-'g I 3- Labor productivity (Euros/ Annual Work Unit)
s E 4- Net Present Value
S35 5- Benefit-costs ratio with animal activity
o
&5
4
<

Il - Enhancement of
natural resources

6- Animal Header (CN/Hectare -Ha)
7- Animal welfare (%)

8- Commercial concentrates (kilograms-kg)/CN
9- Charges with veterinarians and accessories / CN

Il - Conservation of
natural resources

IV — Diversity

sold)

V- Vulnerability of the
system: (Dis)motivation
of farmers

B- Stability / Resilience / Trust

10- Nutrient Balance (kg) / Useful Agricultural Area

11- Application of phytopharmaceuticals

12- Contribution to the physical degradation of the soil
(Hours -H/Ha)

13 - Good agricultural practices (%)

14 - Autochthonous NC in total NC (%)

15 - Diversification of activities within the farm
(pluriactivity)

16- Diversification of activity outside the farm (products

17- Diversity of explored animal species

18 - Entrepreneur and Family Income

19 - Labor on the farm

20- Economic stability (%)

21 - Evolution and trend of activity in the last 10 years (%)

22- Economic confidence (%)

23 - Proportion of high-age breeders

24- Optimistic positive perspectives on the agrarian sector
25 - (Dis)motivation in dedication to agricultural
exploitation (%)

26 - Activity sustainability (%)

52
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Attribute Diagnostic Criteria Indicators/Indices
VI - Agro-ecological and 27- Concentration Indicator
socio-economic 28- Land structure (Ha)
o restrictions 29- Landscape Physical Quality Index
£ VII- Ability to change 30 - Competition Ability
= and innovate 31- Availability/will to change (%)
S 32- Adoption of new technology (%)
<LE> VIII- Learning ability 33- Proportion of cattle with higher education than primary
, education (%)
© 34 - Courses/training actions carried out
IX- Information about 35- Publications received
the sector 36- Information sources
X- Distribution of costs  37- Form of land exploitation (% own land)
and/or benefits 38 - Quiality of life (%)
39 - Work satisfaction of the farmer and his household (%)
- 40- Labor satisfaction of the farmer and his household (%)
= 41- Proportion of price received by the farmer of the
g market price (%)
A 42- Monetary aid received for system maintenance
43- Greenhouse Effect /CN
Xl- Social Participation  44- Jobs created (UTA)
(Employment Status) 45 - Remuneration for work in relation to the national
minimum wage (SMN)
XIl - Self-sufficiency 46- Degree of dependence on external factors of
> production (%)
g 47- Degree of indebtedness (%)
S XIlI - Organization 48 - Participation of farmers in organizational aspects (%)
5 49 - Organization of sales circuits (%)
<F 50- Existence of accounting/record (%)
w XIV - Access to 51- Self-financing capacity (%)

resources

52 - Alternative activities (%)

Source: Adaptation according to Costa [7]

3. CONCLUSION

The selected use of sustainability indicators
allows for a closer approach to the application of
the systemic approach through the choice of
social, economic and environmental parameters,
which can be demonstrated in a specific period
of time, determining measurable indices that
express the reality of the creation system. But on
the other hand, sustainability indicators still need
to be further studied and adapted to the reality of
the different regions of Brazil.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Cavalcanti C. Sustainability of the
economy: alternative  paradigms  of
economic achievement. In: CAVALCANTI,
Clovis (org). Development and nature:

53

study for a sustainable society. Sdo Paulo:
Cortez; Recife, PE: Joaquim Nabuco
Foundation; 1998.
Available:http://biblioteca.clacso.edu.ar/Bra
sil/dipesundaj/20121129023744/cavalcanti
1.pdf#page=93.

2. Conway GR. Agroecosystem analysis for

research and development.
Winrock International;1986.
Available:https://www.cabdirect.org/cabdire
ct/abstract/19876703722.

Bangkok:

3. Faeth P. Economic analysis of agricultural

sustainability. Agroecology and
Development, Santiago. 1994;7:32-41.
4. Linares CA, Seligman DA. Urban

environmental indicators: Quito case study.
Washington: World Resources Institute.
1992;56.

5. Santos, Patricia Ribeiro dos. Sustainability

indicators in nature conservation areas.
Doctoral Thesis. Faculty of Science and
Technology; 2010.
Available:https://run.unl.pt/bitstream/10362
/4104/1/Santos_2010.pdf.



10.

11.

12.

13.

14.

Marzall K, Almeida J. Sustainability
Indicators for Agroecosystems State of the
art, limits and potential of a new tool to
assess sustainable development. Science
& Technology Notebooks. 2000;17(1):41-
59.
Available:https://seer.sct.embrapa.br/index
.php/cct/article/view/8861.
DOI:10.35977/0104-
1096.cct2000.v17.8861.

Costa AAVMR. Sustainable Agriculture lII;
Indicators.  Journal  of  Agricultural
Sciences. 2010;33(2):90-105.
Available:https://revistas.rcaap.pt/rca/articl
elview/15874/12944.

DOI: 10.19084/rca.15874

Lhoste P. Breeding Systems in a tropical
zone: Concepts and study methods.
Translation: Laura Angelica Ferreira; 1999.
Osty PL, Landais E. Fonctionnement des

systémes d'exploitation pastorale.
CONGRES INTERNATIONAL DES
TERRES DE PARCOURS, 1991,
Montpellier. Actes. Montpellier, France:
IRD; 1991.

Cross FT. Producers, Consumers and the
Valuing of Traditional Products: A Study on
Food Quality Based on the Case of
Serranno Cheese from Campos De Serra
— RS. Doctoral thesis. Federal University of
Rio Grande do Sul; 2012.
Available:https://www.lume.ufrgs.br/bitstre
am/handle/10183/61937/000866511.pdf?s
equence=1&isAllowed=y.

Noirtin  CRFF, Molina SMG, Bouchard-
Chapelle V, Elie MP. The Brazilian System
of Intensive Breeding of Animals for
Human Food in the Light of the European
Convention on the Protection of Livestock
Animals. International Journal of Law and
Citizenship. 2009;5:9-24.

Navarre AR. Characterization of
sustainable agriculture. In: The practice of
ecological agriculture and livestock.
Andalusian Ecological Agriculture
Committee, Sevilla. 2002;357-371.

Daniel O, Couto L, Silva E, Passos CAM,
Jucksch |; Garcia R. Sustainability in
agroforestry  systems:  socioeconomic
indicators. Forest Science, Santa Maria.
2000;10(1):159-175.
Available:https://www.locus.ufv.br/bitstrea
m/123456789/25054/1/artigo.pdf.

WCED - World Commission on
Environment and Development. Our
common future. Oxford: Oxford University
Press. 1987:400.

54

Sousa et al.; JEAI, 44(8): 48-55, 2022; Article no.JEAIL. 74041

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

IWLA - lzaak Walton League of America.

Coming to terms with sustainability.
Gaithersburg: IWLA. 1997:24.
Douglas GK. When is agriculture

"sustainable"?. In: EDENS, T.; FRIDGEN,
C.; BATTENFIELD, S. (Eds). Sustainable
agriculture and  integrated farming
systems. East Lansing: Michigan State
University Press. 1985:10-21.

Nobre M, Amazonas M. Sustainable
development: institutionalization of a
concept. Brasilia: IBAMA Editions; 2002.
Veiga JE. How can sustainability be
measured. VEIGA, José E. Sustainable
development: the challenge of the 21st
century. Brasilia: Ministry of Agrarian
Development. 2005:173-184.

Bezerra, Maria do Carmo Lima; VEIGA,
José Eli da. Sustainable
Agriculture. Ministry of the Environment-
MMA,; 2000.

Altieri M. Agroecology: the productive
dynamics of sustainable agriculture. Porto
Alegre: Ed. Universidade/UFRGS.
1998:110.

Costabeber JA, Caporal FR. Possibilities
and alternatives for sustainable rural
development. Family agriculture and
sustainable rural development in Mercosur.
Santa Maria: Editor of UFSM/Pallotti.
2003;157-194.
Avalilable:https://www.bibliotecaagptea.org.
br/agricultura/agroecologia/artigos/POSSIB
ILIDADES%20E%20ALTERNATIVAS%20
DO%20DESENVOLVIMENTO%20RURAL
%20SUSTENTAVEL.pdf.

Paulus G, Schlindwein SL. Sustainable
agriculture or (re)constructing the meaning

of agriculture. Agroecology and
sustainable rural development. 2001;
2(3):44-52.

Avalilable:https://www.projetovidanocampo.
com.br/agroecologia/agricultura_sustentav
el_ou_.pdf.

Gliessman MR. Agroecology: ecological
processes in sustainable agriculture. Porto
Alegre: Ed. Universidade/lUFRGS; 2000.
Costa AAVMR, Royal RMC, Poet AMSD.

Some indicators/indices for the
sustainability of bovine exploitation.
Journal of Agricultural Sciences.

2008;31(1):79-88.
Available:https://revistas.rcaap.pt/rca/articl
e/view/15574/12771.

DOI: 10.19084/rca.15574.

Silva ESO. To Think of another agriculture.
Geo UERJ. 2003;13:105.



26.

27.

Available:https://www.e-
publicacoes.uerj.br/index.php/geouerj/articl
elviewFile/49236/32916.

FAO/INCRA - Guidelines for agrarian
policy and sustainable development.
Brasilia: AO/INCRA, 1994. 24p. (Abridged
version of the final report of the project
UTF/BRA/036).

Landais E. Research on creation systems:
questions and perspectives. Translation by
Livia Navegantes-Alves and Leticia de
Freitas Navegantes. Montpellier: INRA;
1987.

Available:https://agris.fao.org/agris-
search/search.do?recordID=FR8901199.

Sousa et al.; JEAI, 44(8): 48-55, 2022; Article no.JEAIL. 74041

28.

29.

30.

Muller S. How to measure sustainability,
a  proposal for  the area  of
agriculture  and  natural  resources.
Agroamerica; 1996.

Lépez-ridaura S, Masera O, Astier M.
Evaluation of the sustainability of complex
socio-environmental systems. The SAME
framework. Ecological Indicators. 2002;2:
135-148.
Available:https://www.sciencedirect.com/sc
ience/article/pii/S1470160X02000432.
DOI:10.1016/S1470-160X(02)00043-2.
Gomes ML, Marcelino MM, Espada MG.
Proposal for a system of sustainable
development indicators; 2000.

© 2022 Sousa et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/74041

55


http://creativecommons.org/licenses/by/4.0

