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A B S T R A C T

People depend on nature in multiple ways and there is increasing concern about how the current unsustainable
use of natural resources will compromise human well-being. In this context, there is a debate about the use-
fulness of the terms ecosystem services (ES) and nature’s contributions to people (NCP) in addressing this
problem, but so far no research has been dedicated to investigating the reasons behind this. We, therefore,
performed a data-based study to explore the potential explanations for the use and perceptions of the differences
between the ES and NCP terms. Based on a questionnaire among 150 participants in the ESP Latin America and
the Caribbean conference in 2018, we demonstrate that the choice for using one or both terms is related to the
perception of the differences between them and to specific professional traits. We detected that researchers that
use quantitative methods are predominantly inclined to use ES while researchers using qualitative methods use
the NCP-term. Despite the predominant preference for one of the two terms, a considerable percentage of re-
searchers used both. Our results suggest that rather than emphasizing perceived conflicts between ES and NCP
terms, they can be used in a complementary way and have the potential to reach multiple audiences.

1. Introduction

Ecosystem services (ES) can be defined as the direct and indirect
contributions of ecosystems to human well-being (TEEB Foundations,
2010). This ‘glue’ concept (Bunge, 2003) connects natural and societal
systems and provides guidance for policies and practices related to
biodiversity conservation and sustainability (Braat and de Groot, 2012).
Despite the extensive use of the ES concept for almost 40 years of ex-
istence (Ehrlich and Ehrlich, 1981), recently, some argue that it is too
economically biased, and fails to engage a range of perspectives and
dimensions of nature’s value (Chan et al., 2012; Díaz et al., 2018).
Others argue that the perception that nature as a stock that provides
flows of service may not be sufficient to deal with the environmental
challenges in the coming years, mainly because of the transdisciplinary

feature of this topic (Norgaard, 2010). These multiple dimensions come
from the different ways people perceive nature since they have different
experiences, truths, and knowledge (Castree, 2017). As a counter-
argument, it has been suggesting that the ES concept already includes
these dimensions of value, which is demonstrated by the high propor-
tion of studies bringing the social component into the ES framework
(Braat, 2018). To emphasize the role that culture plays in structuring all
links between people and nature, it was recently proposed the term
“Nature’s Contributions to People” (NCP) (Díaz et al., 2018; Pascual
et al., 2017).

NCP can be defined as all the contributions, both positive and ne-
gative, of living nature (diversity of organisms, ecosystems, and their
associated ecological and evolutionary processes) to people’s quality of
life (Díaz et al., 2018). This NCP approach was adopted by the
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Intergovernmental Science-Policy Platform on Biodiversity and Eco-
system Services (IPBES) (Díaz et al., 2015), and provoked an intense
debate about the usefulness of introducing the NCP-term, and to what
extent it differs from the ES approach (Braat, 2018; de Groot et al.,
2018; Ishihara, 2018; Kenter, 2018; Maes et al., 2018; Strassburg, 2018;
Watson, 2018). In this way, this study aims to contribute to the debate
by investigating to what extent the choice in favor or against these
terms is related to the user’s professional background and perception of
the differences.

Some studies have pointed out that ES and NCP have similar
meanings and both represent nature’s benefits to people (de Groot et al.,
2018), thus it could solely refer to a semantic issue (Braat, 2018). This
argument has been supported by the similarities between the categories
of ES and NCP proposed in each approach: provisioning, cultural and
regulating for ES, and material, non-material and regulating for NCP
(Costanza et al., 2017; Díaz et al., 2018), and by their practical use
(Braat, 2018). Others suggest that the NCP approach brought the per-
spectives of the social sciences of nature more into the decision-making
process than the ES concept can and did (Díaz et al., 2018; Pascual
et al., 2017). As a consequence, the NCP term would be more inclusive
with other dimensions of values, such as those of indigenous and tra-
ditional communities that are favored by nature’s benefits (Chan et al.,
2016). However, some argue that the multiple-value dimensions have
been part of the ES concept from the beginning but have received less
attention in the public domain which is why many people equate an ES
approach with a narrow economic, or even only monetary perspective
(Braat, 2018; de Groot et al., 2018). However, it is clear the social and
cultural perspective as a cornerstone of the ES concept being discussed
through the cultural and amenity services in the last decades (MEA,
2005; Sanna and Eja, 2017).

In this study, we examined how and why researchers and practi-
tioners are using the ES and NCP terms by applying a questionnaire
during the Ecosystem Services Partnership Latin America and the
Caribbean Conference in 2018. The Latin America and the Caribbean
(LAC) region is a relevant case study because (i) the NCP approach
partly emerged from LAC researchers, who claim that the ES approach
does not include the full range of worldviews (Díaz et al., 2018); (ii) the
region has experienced a large increase in ES research in the last dec-
ades (Martin-Ortega et al., 2013; Perevochtchikova et al., 2019) and;
(iii) LAC harbors a significant fraction of the world́s biodiversity con-
tained in developing nations (IPBES, 2019). This approach allowed us
to provide a data-based explanation of the use and interpretation of the
ES and NCP and to delineate the potential behavior of such concepts
explaining the people-nature relationship.

2. Methods

We conducted a survey during the ESP LAC Conference (Campinas,
October 2018: https://www.espconference.org/latinamerica2018) to
assess researchers' and practitioners’ perceptions of and preferences for
the ES and NCP terms, as well as their professional background and
main interest in this topic. We used a multiple-choice questionnaire,
with single or multiple options, which allows designing a general pat-
tern based on proper data analysis. This questionnaire included basic
personal information of researchers (age, gender, born and institutional
country) but with no identification; the knowledge about the existence
of each concept (ES and NCP); the perceptions of significant differences
between them and the use of the concepts in their studies. Each re-
searcher could answer if he/she uses one, both or none of these con-
cepts (See Supplementary Material). We also asked how long the re-
searchers had been working on this topic aiming to detect if more
experienced researchers are more resistant to the adoption of the NCP
concept.

We investigated the methods used by each researcher (quantitative
and/or qualitative), the previous experience of conference attendees
with two key actors (the indigenous and local communities and the

IPBES), as well as their institutional experience (i.e. universities or re-
search institutes, companies, NGOs, government, and others). In order
to explore if the processes studied by each researcher affect their pre-
ference for the concepts, we used the group of ecosystem services
identified in the seminal paper by Costanza et al. (1997) and re-orga-
nized them to better fit our survey (See Supplementary Material). We
have chosen the framework proposed by Costanza et al. because this is
one of the first papers that presents a structured approach to distinguish
the types of ecosystem services (Braat, 2018). Consequently, it allowed
us to return to the very beginning of this discussion and identify po-
tential reasons linked to the choice of ES or NCP, as these ES are quite
similar to the 18 generalizable contributions defined in the NCP ap-
proach. If the interviewee did not answer these questions, we then
excluded the whole questionnaire. The questionnaire was provided in
English, Spanish and Portuguese to best attend the interviewee's native
language. The full form of the survey is available in the Supplementary
Material section.

To investigate what reasons can explain the use and perception of
the differences and similarities between ES and NCP concept, we per-
formed a set of Generalized Linear Models (GLMs) by using a binomial
distribution. For most of the models, the perception of difference and
the use of ES and NCP concepts were considered dependent variables.
The answers related to the researchers’ personal traits and professional
background were used as categorical predictors in the model. We also
investigated the differences in the professional profile between groups
that use NCP, ES, and both. We performed a permutational multivariate
analysis of variance (PERMANOVA), building the professional profile
by using all professional traits investigated (Fig. S1, Table S1). All
analysis was performed using the default and the vegan packages in R
software (Oksanen et al., 2012; R Development Core Team, 2015).

3. Results and discussion

Of the 150 ESP LAC conference attendees to whom the ques-
tionnaire was given, 58 respondents were returned, from eight different
countries: Brazil, Colombia, Costa Rica, Mexico, Portugal, Suriname,
the United Kingdom, and Uruguay. As expected, there was a prevalence
of Brazilians respondents (77.5%), as the event occurred in Brazil.
However, we did not identify any effects related to the personal traits of
researchers in the perception of differences between and preference for
NCP or ES concepts, including country of origin, gender, and age (Table
S1; for all traits P > 0.40). Thus, we consider that potential biases
related to any personal traits of attendees did not compromise our
conclusions, as well as they did not explain the use of ES and NCP.

One-third of the respondents consider ES and NCP as different
concepts and use them in distinct situations or contexts (Fig. 1). For this
group, 53%, 41%, and 6% use both, ES and NCP, respectively. This
result is interesting for several reasons: (i) the newness of the NCP
concept1; (ii) the relative high percentage of respondents that pointed
to the differences between the concepts; and (iii) the absence of biases
for a specific group of researchers that could be characterized by their
personal traits and previous experiences, including with indigenous and
local knowledge and the IPBES processes (Fig. 1). In fact, although half
of the respondents have had previous contact with the IPBES process,
this did not determine their preference for one or both concepts (Table
S1; Deviance = 0.85, P = 0.35).

Those who perceive ES and NCP as synonyms preferentially use ES
(Fig. 1; Table S1; GLM: Deviance = 5.18, P = 0.022). Our results de-
monstrate that the use of ES could be explained by the use of quanti-
tative methods (GLM, Deviance = 3.94, P = 0.04). We highlight that it
is a key misperception that the ES concept is only quantitative and the

1 The ESP LAC conference was held on October 2018. The two key NCP pa-
pers were published in June 2017 (Pascual et al.) and January 2018 (Diaz
et al.).
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NCP concept only qualitative. Most of the methodological approaches
and software available to quantify how nature supports people use the
ES terminology. As soon as new quantitative tools incorporating the
NCP concept emerges, this bias is dissolved (Fig. 2). The NCP has 18
categories of contributions within the generalizable group that consists
of material, non-material and regulating contributions (Pascual et al.,
2017). These contributions can be economically, socially and en-
vironmentally quantified, but it does not always demand a need for
quantification. In the same way, as the development of studies in-
corporating cultural services requires more qualitative evaluation, ES
and NCP may have similar approaches (Hermes et al., 2018). Thus, both
concepts can be analytically applied, both quantitatively or qualita-
tively. It suggests that more than being opposite concepts, ES and NCP
can converge to the same point (Fig. 2).

When considering the complete professional profile of individuals,
composing all professional traits, we revealed that it did not explain the
preference for using either one or both concepts (Fig. S1; PERMANOVA,
R2 = 0.04, P = 0.33). Therefore, except for the significant effects of
quantitative methods on the preference for ES concept, no other traits,

combined or isolated, seem to be relevant to explain the use of ES or
NCP approaches. Considering that (i) NCP concept would be more re-
lated to a co-production perspective while ES would be focused on
human demands, which is not necessarily ubiquitous; (ii) the influence
of quantitative/qualitative methods; and (iii) these concepts can evolve
by incorporating new dimensions of complexity and operational tools,
we suggest that both concepts can develop each other towards the same
perspective. We did not identify any evidence that both concepts can
provoke the emergence of opposite groups or schools for the study of
people-nature relationship. Contrary, the existence of a considerable
group of researchers that already use both concepts suggests the po-
tential complementary use of ES and NCP concepts. Consequently, ac-
cording to 31% of the respondents, ES and NCP concepts could modify
or adjust their definitions, methods and uses to reinforce their simila-
rities or co-occur through complementarity between their practical uses
(Fig. 2).

Our results suggest that the NCP concept added a new possibility to
represent the people-nature relationship and the simultaneous use of
both concepts is possible. A considerable number of researchers already

Fig. 1. Perception of researchers about the difference and preference of ecosystem services (ES) and naturés contribution to people (NCP) concepts. We interviewed
58 researchers from Latin America and the Caribbean that attended the ESP LAC Conference in Campinas – SP, Brazil (October 2018). 29.3% of researchers consider
that there are significant differences between the ES and NCP concepts while 53% prefer to use both approaches (gray, right circle) in their studies. Most (70.7%) of
researchers consider that there is no difference between those concepts, but 70.7% of them prefer to use the ES concept (red, left circle) while only 7.3% use the NCP
framework (green, left circle). The professional background of researchers that prefer using ES (red), NCP (green) and both (gray) was slightly different (right panel)
and contribute to explaining their preferences, but there is no difference in the overall professional profile of researchers (See Supplementary Material). (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 2. Representation of the proposed causal links
for the preference for ecosystem services (ES, red
circle) and Nature’s contributions to people (NCP,
green circle) concepts. The x-axis is related to the use
of qualitative (more subjective, not focused on mea-
surements) or quantitative (focused on the quantifi-
cation of benefits) approach. The y-axis is related to
the perspectives of the people-nature relationship,
focused on the ability of nature in co-producing
benefits (co-production) or solely based on human
needs (demand). The preference for the NCP concept
was related to the use of qualitative approaches and
the co-production perspective of nature while ES was
more related to the quantitative approach and based
on human demands. We identified a greater number
of researchers that uses exclusively the ES (light-red
background), a small group of researchers that uses
exclusively NCP (light-green background) framework
and a considerable group of researchers (31%) that
use both concepts (overlapped area). This result
suggests the potential to combine multiples perspec-

tives in practice. The prevalence of the ES approach among researchers can be related to the fact, the concept was conceived 30 years ago (blue arrow). However,
these concepts are dynamic and they are moving in this people-nature and approach framework (black arrows) and can be presented into new perspectives in the
future (yellow circles). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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incorporate the NCP-concept in their work, without replacing the ES
concept. Appropriate use of both concepts can be useful to commu-
nicate the multiple values of biodiversity to different stakeholders,
considering the existence of distinct perceptions (Maes et al., 2018).
Although healthy and desirable, scientific debate and controversies may
occasionally cause dichotomies in the scientific and practitioners’
communities, which ends up building fences instead of bridges
(Bertuol-Garcia et al., 2018). Our data suggest that rather than opposite
concepts, ES and NCP are present in an orthogonal frame composed of
different methodological approaches and perspectives of the people-
nature relationship (Fig. 2).

It is important to highlight that our results are based on a specific
sample, and other results can emerge considering other regional reali-
ties and individual experiences. It is critical to incorporate the multiple
views of people-nature relations into the sustainability arena to con-
sistently highlight the importance of biodiversity conservation to
human well-being.

4. Conclusion

The people-nature relationship is multi-faceted and is strongly de-
pendent on personal perspectives. We investigated the role of personal
traits and professional background in determining the researchers' and
practitioners’ preferences for and perceptions of the differences be-
tween ES and NCP concepts. Understanding the reasons behind these
different interpretations can help build a framework that would allow
integrating these multiple concepts and views to promote biodiversity
conservation and sustainable ecosystem management.

Our results indicate that these reasons can be determined mainly by
two components: the perception of the people-nature relationship seen
as either based on human demands versus a co-production perspective
and the use of quantitative and qualitative approaches. We suggest that
rather than emphasizing perceived conflicts between ES and NCP terms
they can be used in a complementary way and have the potential to
reach multiple audiences by highlighting the importance of biodiversity
conservation to human well-being.
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