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Introduction
Sustainability has pillars interconnected to economic, social, 

and ecological areas. To be sustainable, it is necessar1 y that natural 
resources are present over time in a way that does not compromise the 
survival of future generations, which includes the life of man and the 
permanence of the ecosystem. For this, the measurement of Natural 
Capital (NC) is relevant to such sustainability.1

Throughout history, the NC stands out in economic discussions 
as it integrates models and the observation of production and work2–4 

and its episteme comprises social and ecological aspects in its body 
of analysis.3,4

In the academic environment, the NC is discussed and the 
interest in this reinforced subject in the economy is evidenced as 
information for investment decision5 and is explained in this article 
from the Theory of Capital which, throughout history, has placed 
as evidence of the need to measure environmental resources as it is 
part of production activities6–8 Callon9 says that an intrinsic value 
from the perspective of neoclassical anthropology. However, NC is 
a material issue for accounting bodies and companies.10 The term 
(NC) activates a specific frame of reference.11 In the economically 
attributed interpretation, there is a separation of subjects and objects 
that perpetuates a fractured epistemology.12

Measuring the NC takes us to a specific unit of measurement of 
this capital13,14 and puts economic analyzes in a situation of doubt in 
relation to measurement since natural resources require a different 
treatment from other metrics that not only measure monetary policy to 

be measured objectively.15 Measuring NC requires multidisciplinary 
quantitative and qualitative knowledge that embodies knowing 
the degree of importance for human life, society, ecosystem, and 
development of a region in determining variables and units of 
measurement.8,16–18 Knowing whether research on NC is advancing in 
this direction requires a detailed analysis, for this purpose, it aimed to 
deepen us in academic research to infer about the messages brought 
in the variables and their measurement regarding the measurement of 
NC.19–21

The purpose of this study is to evaluate the texts of the articles 
for presenting characteristics that represent the published research are 
important sources of analysis on a particular subject22 and the text 
is seen as an array of meanings that worked analytically presents 
meanings discovered by researchers.19 Observe the texts and then 
answer the following research question: what content is being 
investigated in academic research to conceptualize Natural Capital?

The objective of this study is to investigate the content of articles 
published in journals blind review on the variables that comprise the 
NC for measurement purposes through content analysis. The analysis 
will seek to identify patterns and frequencies in the body of the texts 
and infer about the evolution and contextualization of the metrics 
explored in the CN.

The structuring of this article describes previous understandings 
of the phenomena under study and in the topic of methodology 
summarizes the research project, including collection strategies and 
analytical strategy, and interpretative investigation approach.
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Abstract

This article is based on the existing literature on the concept, categories, and natural 
variables of capital and aims to discuss natural capital, offering some points of view on the 
emerging rationality of specialized literature. In a preliminary stage, a systematic analysis 
and cumulative review were used to identify and select the variables to measure natural 
capital and, in this stage, 1856 articles were selected. The surveys were captured and the 
variables on the environmental resources used in the research were analyzed with the result 
of the reading concentrated on the variables. A content analysis was carried out to check 
the reading, consisted of (i) pre-analysis, (ii) analytical description and (iii) inferential 
interpretation, verification of the frequency of words per article. The concept of natural 
capital is necessary and acceptable, but it is not easy to understand it categorically or measure 
its value. It is an interdisciplinary issue and some schools of thinkers could be noticed. 
The messages about ecological characteristics are limited to the field of study mainly of 
qualitative water analysis. It was also possible to identify contents that conceptualize the 
Natural Capital based on sources of energy and agriculture. There is a search for indicators 
as ways to measure the environment that give rise the variables to Natural Capital to meet 
mainly the needs of the economy. The article highlights the probable performativity of the 
concept and, ultimately, how it can impact us and incorporates the discussion of Natural 
Capital in the accounting headings. This article is a cautionary note for those who use the 
concept of natural capital and offers considerations using examples in the literature. Based 
on the existing literature, the originality lies in the discussion that natural capital is not a 
neutral term and its framing is likely to have broader implications. 
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This literature review consists of combining both summary 
and synthesis, often within trying to identify specific conceptual 
categories.23–25

Natural Capital (NC) and its economic 
foundation

NC, as a research field, brings two main approaches: (i) the 
conservationist, nature is something that must last over time and 
therefore must be preserved,26,27 and (ii) the approach the restoration 
of renewable natural resources, which treats the NC as an asset that 
generates “dividends” or “interest” for the use of services and goods 
captured from ecosystems.28–32 Even so, there is a need to improve the 
information on natural resources used to analyze national wealth and 
its subsequent measurement.33,34

Understanding NC involves many interdependencies.35 Knowing 
its value, which directs the discussion to its importance, for the 
production of wealth through not only economic development.36,37 
The value, in this case, is not only limited to what is paid for work38 

but also supported by issues related to its scarcity,39 of the production 
that makes up the capital value, such as land use, biological factors 
of ecosystems and human needs when using natural resources.28,37,40

Fisher41 states that there should be a rental fee for the use of the 
NC that should serve not only to guarantee wages but also to support 
the rent for the use of the land. Even with the incorporation of such 
rent, the fact is that there is no guarantee that production will meet 
future generations over time, since the NC may become scarce. Lo 
and Power42 based on the model proposed by Fisher41 affirm that 
additional factors may influence in determining the supply chain 
strategy.

Riha43 stated that German economic science is the result of a 
development process for more than 400years and that it is evolutionary 
and maintained its conscious respect for tradition allowing it to 
respond to changes in socioeconomic conditions, and its characteristic 
features that include a sense of social purpose where the economy can 
be consciously oriented to meet not only material needs and the role 
of the State.

Thus, the importance given to NC and human capital was to 
demonstrate that these are essential factors for production.44–46 These 
are capitals that should not be matched, for example, the machines 
used in production (means to obtain a product).47

More specifically the NC, the fact that it is limited leads to 
concerns, such as the way it is being consumed by society and impacts 
future needs, both economic and human.48,49 Based on agriculture, 
these future concerns bring perspectives on soil conservation and 
depletion.50,51 The concept that the earth is a resource linked only to 
work, passes those associated with other factors that are present in its 
structure (mineral resources, oxygen, ecosystem) that generate food 
(solar energy, rain, nutrients, among others).52 Natural limitations start 
to be observed due to the risk of compromising quality due to use 
over time.53

The flow of natural resources for future generations may not be 
possible.8 The value of the NC does not depend only on observing 
what it represents for the production, but also, to whom it affects in an 
intertemporal perspective and, what changes in the normal course of 
nature, then comes the approach on local sustainability and globally, 
seeking to identify policies that maintain NC levels over time.54,55

Understanding the qualitative characteristics of the 
Natural Capital

For social sciences, natural resources are supported by the 
so-called Social Ecology. This aspect identifies the relationship 
between man and nature through a historical and cultural lens, 
stating that there are impacts to be considered that affect the way of 
living and environmental standards over time.49,56 Social Ecology is 
interdisciplinary, emphasizes identifying the characteristics of society 
and takes into account cultural and historical aspects, considers that 
there is a complex and autopoietic system in which living beings are 
not limited to issues related to groups and their symbols.57–59

One possibility of interpretation is that the symbols introduced and 
constructed in society over time give meaning to their existence and 
are in the environment to organize the physical structure, laws, way 
of life among other aspects, satisfying their demands and planning 
how nature will be treated by man.56,60 Man establishes, through their 
culture, how actions are practiced, identifies behaviors of a social 
system, what is the limit between beings and their way of living,61,62 
defining how the social body will behave and fixing their form of 
housing, food, animal husbandry, among other characteristics that 
will be limited by legal and historical issues.57,63 Civilization itself 
identifies aspects that shape a particular society, language, knowledge 
about symbols, currency, among other characteristics, shape the way 
the social system came to be granted, in addition to characterizing the 
culture of a people.64 Other needs in the personal sphere (freedom, 
self-development, recreation, psychophysical health, etc.) and in the 
collective levels (social contacts, norms and values, ideals, cultural 
identity, and others) provoke “questions about the results obtained and 
caused, positive or negative, over time and the impact they have on 
NC.”.16

Another interpretation is the focus on ecology, metabolic changes 
are discussed to explain the motivation of problems involving 
sustainability. Krausmann et al.65 argue that “maintain the functioning 
of society’s metabolism without destroying the resource base and 
without damaging the natural environment, exceeding its capacity 
to absorb the flow of our metabolism is a basic requirement for 
sustainability”. Physical changes in natural components cause social 
changes and impact man’s way of life.66 Components of nature have 
biological, energetic, and environmental issues at their core, linked 
to population dynamics, making the characteristics of such resources 
worthy of attention.66–68

Analyzing these natural components makes it possible to 
establish local policies appropriate to economic and sustainable 
development.69,70 These changes also impact the political and 
economic issues of a locality.71 Ecology is in this sense because 
it considers the qualitative aspects of the environment with the 
biological, ecosystemic, chemical, and structural observation of 
natural resources.72 And this appreciation is in line with the social 
welfare presented by the Millennium Assessment of Ecosystems 
(AM) in 2005, which advocates an accurate survey of the various 
ecosystems (exploited or not) to guarantee basic services for man.

Method
This phase of the work as recommended by Fink24 presents how 

the content of the selected literature was treated and how the analysis 
was conducted. The exploratory study is based on content analysis20 
to check the attributes of the messages in context articles that form the 
basis for analysis. 
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In a preliminary stage, a Systematic analysis and cumulative 
review were used to consider and select the variables to measure NC 
(Attachment 1) The Scopus database (chosen for convenience) was 
consulted. The initial sample in the analysis of those keywords, in 
combination with the terms “biology,” “chemistry,” “ecology,” and 
“human and social” (1856 articles) was identified. The abstracts 
(904) and the variables emerged from the analysis to investigate the 
existence of a relationship of measurement with the environment, 
natural resources, environmental sustainability issues, and NC. Six 
articles that were not available for reading were excluded. Then the 
surveys were captured and the variables on environmental resources 
used in the research were analyzed, as a result of the concentrated 
reading about the variables, the focus of the present work was on 
the analysis of 17 sustainability measurement surveys and five NC 
measurement surveys, with the available sample consisting of 22 
articles. A list of the 22 articles can be seen in Annex 2 of Furtado and 
Panhoca 2020.73

The content analysis was conducted to examine whether there 
is stability in the texts produced during the reading important for 
the inductive technique.20,74 As written messages are means of 
communication, they make it possible to extract objective structured 
information, grouping topics about a social context through systematic 
procedures, with a pragmatic structure enabling replication.74,75

The content analysis process consists of (i) pre-analysis, 
observation of the word frequencies present in the 22 articles (ii) 
analytical description, indication of the word frequencies present 
in the articles that will be grouped by year, and (iii) inferential 
interpretation, verification of the frequency of words per article. 

The pre-analysis consists of making an organized arrangement of 
the material by readings and investigations. The analytical description 
allows you to code, classify terms, and perform further categorizations. 
Inferential interpretation consists of reflecting on theoretical grounds 
to draw conclusions about the findings already codified and grouped.76

In a first step (pre-analysis), contextual terms and standards 
become objects of analysis in order to describe and understand the 
meaning of the metrics described for the measurement of NC. After 
all, “... texts are always the observable parts of a chosen context”.19 It 
is expected an understanding of the research environment related to 
NC measurement. 

Analysis

First, the global analysis was carried out, and then the cross-
sectional analysis. 

Global analysis

The analyzes were performed using version 7.5 of ATLAS.ti. 
Before placing the 22 texts in the system, the structure was organized 
into new files, excluding bibliographic references and figures. 
Subsequently, the texts were converted to PDF and transferred to the 
ATLAS.ti system. When performing word frequency analysis, the 
system itself tends to exclude characters such as commas, periods, 
asterisks, among others. Thus, after such exclusion, the words 
and their frequencies are extracted and compressed in an excel 
spreadsheet. The content analyzes were separated into three stages: (i) 
Frequency of the words contained in the 22 articles; (ii) Frequencies 
of words present in the articles that will be grouped by year, and; (iii) 
Frequency of words per article. 

To optimize this step, those words that contained only 4 syllables 
and limited to pronouns were excluded, mainly. Words were excluded 

with a frequency of 100 to 299 words, and the presence of pronouns 
and adjectives used to make sense of the sentences and not to 
contextualize them was also observed. The analyzed interval was the 
one with a frequency of at least 300 and at most 1300 times in the 
analyzed texts. 

The term “Sustainability” with 1328 repetitions is present in all 
articles. Subsequently, the word “Capital” occurred 834 repetitions in 
a total of 14 articles. The word “Natural” in 20 articles, identified 635 
times in the texts.

The words “Economic” (frequency of 560 words), “Indicators” 
(frequency of 533 words), “Sustainable” (frequency of 436 words), 
and “Social” (frequency of 427 words), were also highlighted. Present 
in all analyzed articles.

Cross-sectional analysis 

The temporal distribution of words by the articles was observed to 
verify if there was a focus of study per year. The articles were grouped 
by year to then perform the word frequency analysis. The results are 
identified where the number of times it was repeated is broken down 
beyond the word:

The articles were published in the years 2009, 2011, 2014, 2015, 
2016, 2017, 2018, and 2019. The term sustainability was present in 
the 6 years analyzed. 

In 2009 (02 articles), there were 218 repetitions of the term “NC” 
being a relevant factor for the analysis of research related to the 
accounting of environmental resources. The presence of the word 
“capital” was present in 2011 (03 articles). In 2014 (01 article) the 
term “Welfare” was mentioned 71 times in the article. For the year 
2015 (02 articles) “analysis” and “urban” are present in the articles and 
aligned with the theme of sustainability and the urban environment. In 
2016 (02 articles), the presence of the word “management” presents 
the core of sustainable management.

The years 2017 (05 articles) and 2018 (05 articles) were the years 
with the highest number of articles. The focus of the articles for the 
year 2017 was sustainability and water. For the year 2018, the articles 
presented a frequency in relation to the word “indicators”. Finally, 
in 2019 the detail is in the word “economic” in which the studies are 
aligned with the theme corporate development of companies.

Analysis by article

As an analysis of the content of the texts individually, the words with 
the highest frequencies in each article were selected. Subsequently, 
one more reading of each article was performed to identify the focus 
of the selected words. Table 1 shows the results ordered by year:

Table 1

Content analysis by article

Observing the table above, there is an emphasis on corporate 
sustainability by organizations.77–82 

It is also possible to observe evaluations about the term NC as the 
focus of 6 types of research.44,83–87 Furthermore, in the research by Zijp 
et al.88 and Mondelaers, van Huylenbroeck and Lauwers,89 and Kelly 
et al.90 the theme of sustainability related to the agricultural process 
had an emphasis. Furthermore, water analysis was observed as an 
important research factor by Ren and Liang,91 Hai et al.,92 and Zijp et 
al.93 These surveys emphasize sustainability with an aspect focused on 
environmental management.
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Sustainable development has gained greater relevance in the 
research by Husgafvel et al.,81 Lior, Radovanovic, and Filipovic,94 and 
Van Beynen et al.79 On social welfare, such term called attention to the 
research Kaivo-oja et al.95 and Engelbrecht.55

Finally, urban metabolism became a prominent content in the 
research by Zhang, Yang and Yu.96 It is worth mentioning that the 
researches listed here have the characteristic of bringing the theme of 
sustainability as a point of study for the development of its analysis 
objectives.

Conclusion
In the analyzed texts, sustainability has its prominence, which 

would be expected since the 22 articles were selected using the 
keyword “environmental sustainability”. It is now necessary to 
identify what such Sustainability refers to. 

Two strands of studies were observed in the texts on the theme 
of sustainability: one to address corporate aspects to identify a 
balance between economy, society, and the environment, and the 
other directed to environmental aspects to manage natural resources 
in order to meet human demands. Corporate sustainability goes 
against the studies invoked in the economic area7,8,45 rooted in the 
observation of production and its nuances in the discussion of the 
relationship between capital and labor. Sustainability, which places 
the environment as an object of study, seeks to improve research 
practices beyond economics, invoking attributes such as forests, 
agriculture, and water as centers of analysis.66,67

Regarding social emblems in the texts, the focus is on social well-
being55,95 necessary for man’s life in the present and in the future and 
which is related to the NC offered by the environment. This focus is 
absorbed by Strong Sustainability54 in which the NC must be studied 
for the purpose of meeting human life in the present and in the future. 
Kurniawan and Managi87 emphasized the use of NC as a source of 
analysis and regional efficiency. 

Regarding ecological attributes, the center of the analysis is in 
the environment, especially with regard to water quality,80,84,86,91–93,96 
against what was presented as relevant in terms of biological 
analysis.67,69 These items are contextualized as variables that are part 
of the NC.

It was also possible to identify in one of the works an analysis of 
energy sources, which includes non-renewable resources discussed in 
the work of Zhang et al.96 Policies aimed at discussing best practices 
in the use of environmental resources are also featured in the works by 
Zijp et al.,93 Kelly et al.,90 and Van Beynen et al.79 

The purpose of this work was to identify the content of the research 
being carried out by the academic community on the measurement of 
NC, so as to understand the concept of NC. Through an analysis of the 
contents of academic texts, it was possible to identify which economic, 
social, and ecological attributes have been used to contextualize the 
NC and its subsequent measurement and are placed as structures for 
discussions in the academic environment. 

On economic issues, the NC study highlights corporate 
sustainability, that is, that which prioritizes production geared to 
economic growth, highlighting the discussion of the relationship 
between capital and labor. Notes that the NC is part of the productive 
activity and therefore needs to be measured. 

Regarding social issues, research brings guided content on social 
welfare,55,95 meeting the study Sustainability Strong presenting the 

search for environmental resources that occur over time.54 NC must 
be identified for the purpose of meeting social welfare. The messages 
about ecological characteristics are limited to the field of study mainly 
of qualitative water analysis. It was also possible to identify contents 
that conceptualize the NC based on sources of energy and agriculture. 

In the texts, there is a search for indicators as ways to measure the 
environment.77,78,80,81–83,90,94,97 These indicators give rise to the variables 
related to NC to meet, mainly, the needs of the economy. 

With the conclusions of the work, to expand the content for the 
construction of the variables of natural capital, it is proposed: i) 
interdisciplinary analysis on natural capital; ii) survey of social and 
ecological factors present in natural capital; iii) proposing indicators 
measuring bases consistent with its social and ecological factors.

There is a limitation of the sample placed here in the work, since 
there may be other researchers with prominence in such an area of 
study. Furthermore, it is worth making a more critical observation of 
the speech of such authors to learn about intertextual aspects, that 
is, dialogues that are being constructed based on other texts present 
in the literature on the measurement of NC. For future research, it 
is proposed to identify the qualitative characteristics in more detail 
involving mainly the social and ecological fields, improving thus 
the attributes of nature that are essential for man and that need to be 
inserted in the context of inferences about the NC for measurement 
purposes. 
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