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The Instituto de Investigación de Recursos Biológicos Alexander von Humboldt (Alexander von Humboldt Institute for Research
on Biological ResourcesInstituto Humboldt ) was created by Law 99 of 1993 to promote, coordinate and carrying out research
to contribute towards the knowledge, conservation and sustainable use of biodiversity as a factor for the development and
well-being of the Colombian peopleopulation. Its work is framed in compliance with the Convention on Biological Diversity
(CBD) signed by Colombia at the Rio de Janeiro Summit in 1992 and ratified by Law 165 of 1994, which is based on conservation, sustainable use of biodiversity and fair and equal distribution of the benefits deriving from the use of genetic resources.
In its work, the Humboldt Institute adheres to the guidelines of the National Policy for the Integrated Management of Biodiversity and its Ecosystem Services, NPIMBES (PNGIBSE from its Spanish acronym) (MADS, 2012), which stresses the importance
of recognizing the value of the services that ecosystems provide for the benefit of people and how those values are integrated
into decision-making. With the NPIMBES approach, biodiversity and the functions and services derived from it constitute a
dynamic dimension of planetary reality and therefore, to speak of its conservation or sustainable use requires an adaptive
approach based on social learning. Understanding biodiversity as a fundamental component of ecological systems, whose
dynamic intersects with diverse adaptation cycles or phases, requires strengthening an integrated working approach from
different perspectives. Considering biodiversity as the source, main basis and guarantee for the supply of ecosystem services
indispensable for human well-being implies going beyond conventional approaches to nature conservation, where human beings are seenviewed as an anthropic factor that affects it negatively.
A fundamental aspect of this objective is the building of scenarios for dialogue among different systems of knowledge, with
approaches to planning that promote participation and make explicit the perceptions, forms of valuation, interests and divergent objectives of diverse sectors of society. Landscape organization processes, rather than being mere technical exercises,
must be viewed and addressed as deliberative processes that promote dialogue and conciliation among diverse ways of valuation, expressed by society in making decisions about the appropriation and transformation of our biophysical base, without
losing sight of national sovereignty, the public interest and full compliance with existing norms and guarantees of citizens’ rights
established in the constitutional and legal framework.
Under these precepts, the Humboldt Institute has developed this document on Integrated Valuation of Biodiversity and Ecosystem
Services, which is based on the conception of the landscape as a socio-ecological system, in which not only individual social or ecological components are of interest but also the interactions between them are of great importance. The document also develops
elements prior to and subsequent to valuation, which are fundamental in making this exercise a key tool and input for landscape
management, based on recognition of the local context, associated actors and the inclusion of different valuation languages.
Considering valuation as a key tool for understanding trade-offs and synergies associated with ecosystem services as a basis for
creating scenarios, is the subsequent phase that is carried out as a collective and concerted construction of the landscape.
This document is the product of a conceptual and methodological development in which there have been contributions by
researchers from diverse entities, disciplines, regions of Colombia and other countries. SThe proposal was consolidated starting from with its initial phase with the CIEBREG and continuing through subsequent stages supported by the Ministry of the
Environment and Sustainable Development (MADS from its Spanish acronym), t he proposal was consolidated through two
pilot study cases in the Otún River basin and the Rabanal páramo (moor). This document thus constitutes a broad and adaptable methodological reference point for understanding the relationship between values and the importance of biodiversity
and its ecosystem services and decision-making, with respect to landscape management, with methodological applications or
combinations of them that must be adjusted to each context for application. We hope that this effort will be a contribution in
an historic context in which our relationships with the landscape will change dramatically. We are faced , with the rise of an
economic model sustained by mining exploitation, the promotion of agribusiness and the modernization of the infrastructure
for global trade, which is a model that affects our biodiversity and reconfigures legal and institutional arrangements, modifying
decision-making processes in terms of access and control over our natural heritage. Recognition of the value of biodiversity
and ecosystem services from different perspectives thus becomes fundamental as an essential source of human well-being and
as the basis for landscape management.

Brigitte Baptiste / General Director
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In recent decades, discussions about biodiversity and ecosystem services have begun to take precedence
in environmental venues discussions at the global level, because every day it becomes increasingly evident
that social systems are not independent of ecological ones and that, on the contrary, their well-being largely
depends to a great extent on biodiversity and the services that ecosystems provide. Global initiatives have
thus been generated to make contributions in this field, with three particularly important efforts, namely the
Strategic Plan for Biological Diversity 2011-2020 and the Aichi Targets, the Millennium Ecosystem Assessment
(MEA 2003), and the Andean iInitiative on The Economics of Ecosystems and Biodiversity –TEEB- (TEEB 2008,
TEEB 2010a). The Strategic Plan seeks to promote and inspire actions at the global, national and regional
scales to stop biodiversity loss with the aim of guaranteeing the variety of life on the planet and human well-being. More specifically, the first Aichi Target includes two goals involving the importance of positioning the
value of biodiversity in society and in general and for decision-making.
At the same time, the MEA placed the importance of these topics on the global agenda in light of the grave consequences that continued ecosystem deterioration have for humanity, and provided conceptual and
methodological bases for the study of ecosystem services (ES). Finally, the TEEB focused on the topic of ES
valuation and pointed to the need to take into account ecological, social and monetary values in exercises of
this type. In tandem with these initiatives, a great deal of scientific literature has been developed in academia, which has contributed towards progress in the study and valuation of biodiversity and ES (Martín-López
& Montes 2011b, TEEB 2010b). Additionally, with creation of the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services – IPBES, information on ecosystem servicesecosystem servicesES has
been coordinated in decision-making processes has been coordinated.
Despite the importance of these initiatives in terms of making biodiversity and its ecosystem servicesES visible as a fundamental factor for human well-being, the integration of different dimensions of value in concrete
exercises to foster their inclusion in landscape management remains in its early stage and poses a challenge
and a need. Additionally, as shown in the MEA (2005a, 2005b, 2005c) and the TEEB (2010b), the least-favored
human communities are generally those most affected by ecosystem transformation, given their dependence. This along with problems associated with poverty and inequality, means that there is a tendency to have
rend towards the existence of socio-environmental conflicts. In that sense, it becomes evident that, in such
contexts, carrying out integrated studies of biodiversity valuation and ecosystem services becomes extremely relevant, with the aim of gaining a clearer understanding of these processes of affectation and which
would include sociocultural, ecological and economic dimensions within participatory processes for deliberation and decision-making.
Colombia has been developing a series of technical and policy elements and instruments in response to the
needs in the national territory. However, it must be recognized that the country’s environmental context is
heterogeneous (multiple realities in the landscape, given the diversity of actors), dynamic (conflicts between
values and interests that change, in some cases becoming transformed into new realities), complex (multiple
variables, actors and relationships between them) and conflictive (conflicted relationships among actors).
This context requires that an approach to reality be approached from the perspective of complexity (Carrizosa-Umaña 2003, Carrizosa-Umaña 2014) and which recognizesthat the differences associated with multiple
valuation languages be acknowledged (Martínez-Alier 2005).
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This is the framework in which the National Policy for Integrated Management of Biodiversity and Ecosystem
Services - NPIMBES (PNGIBSE from its Spanish acronym) (MADS 2012) is developed. It , which takes up gathers together elements from previously mentioned the previously-mentioned global initiatives while providing other innovative ones, such as viewing the landscape from a socio-ecological approach, the integration
of sectors with and society as a whole in biodiversity management and the importance of the valuation
biodiversityof biodiversity and ecosystem servicesES valuation, among others. The aim is to deal with landscape management from the national to the local or vice versa. It also provides a strategic framework in which
initiatives, approaches and challenges in integrated valuation can operate as the basis for new integrated
landscape management models.
In the framework of valuation exercises, it should be pointed out must be clarified tthat, while until now
monetary valuation has been fundamental in carrying out environmental impact assessments, as well as for
environmental accounting and in designing economic instruments, such a valuation by itself is insufficient, in
decisions associated with landscape management and particularly in the dealing with management of biodiversity and ecosystem services in contexts of great complexity. I n fact, it can even lead to erroneous policies
that end up being detrimental to human well-being and ecological sustainability. Not all of the benefits of
conserving biological diversity fall upon those who incur the costs of conserving it, nor do all the costs of
destroying it affect those who benefit from reducing it (Swanson, 1995). This implies that values associated
with diversity and ecosystem services, other than monetary ones (most of which are outside the market), are
generally not considered in decision-making processes associated with biodiversity.
Along with the above, and considering the Colombian context, it is important to considertemplate that there
are various key aspects for valuation exercises as a tool for landscape management. These include a differentiated understanding of nature, the closer relationship that certain social groups have with nature, implicit
and experimental knowledge of biodiversity and ecosystem servicesES, the effects from incidence of low
rates of literacy and formal education, which imply low levels of scientific knowledge about the relationship
between biodiversity and ecosystem services, and the presence of informal or subsistence economies (Christie et al. 2012) along with internal conflicts, institutional weakness, violence, corruption, inequality and poverty (Carrizosa-Umaña 2006, Fajardo 2004, Sánchez et al. 2003). To ensure more balanced decision-making,
it is of fundamental importance to recognize all of the values associated with biodiversity (TEEB 2010b). The
urgent need for decisions adjusted to the dynamics of global change, the rise of new initiatives for developing
economic instruments that would sustain “environmental management” or biodiversity in the logic of the
market, and the growing number of controversies and debates that give rise to disputes in society over use of
the landscape and economic development models require reflection.
From this perspective, the Instituto Humboldt has been carrying out research and working to make operative a number of the points adealt with ddressed in the NPIMBES (Andrade et al. 2011, Cárdenas et al. 2013,
Martín López et al. 2012). In topics associated with the valuation of biodiversity and ES, particular importance
is placed on recognition of the landscape as a socio-ecological system, in which the relationship between
humans and nature constitutes a new vision of the system, with emerging properties of self-organization, in
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which not only individual social or ecological components are of interest but also the interactions between
them are of great importance (Andrade et al. 2011). At the same time, it stresses the development of supplementary methods for integrated valuation created from a perspective of analysis of the socio-ecological
systems, economic games and role-playing games (Cárdenas et al. 2013).
In recent years, a conceptual and methodological proposal has been consolidated which is developed in this
document, to generate integrated valuation processes in Colombia. The Integrated Valuation of Biodiversity
and Ecosystem Services IVBES (Valoración Integral ted de la Biodiversidad y los Servicios Ecosistémicos (VIBSE)) is an effort to provide tools and inputs for landscape management and is based on two main ideas.
On the one hand, integrality refers to viewing the proposal as a consolidated process in an operative model, in
which valuation exercises are one of its phases; this stagephase requires other previous and subsequent ones:
the initial first phases, provide the context and make it possible to understand and interpret the results of the
valuation, while subsequent phases enable the valuation exercise to provide information and insert itself into
landscape management processes. On the other hand, integrality also refers to the inclusion of ecological and
social characteristics of value rather than only monetary ones. The aim is to contribute, among other things,
towards making decisions with awareness of the multi-functionality of an ecosystem, which cannot only be
ecologically better, but economically more beneficial for both local communities and society as a whole.
This in turn, gives rise to such questions as: What should integrated biodiversity valuation exercises be like ?
and how should they be carried out ?, if the expectation is that they would contribute towards decision-making about the landscape?, Why should there be a need for this type of exercise despite the existence of other
planning tools and venues?, What should be the general conceptual framework that guides them and how
must they be implemented?, What do we understand by the term ‘integrated valuation’?, and finally, Why
should integrated valuation exercises be carried out?
This document aims to respond to these and other questions and has been created based on a review of the
specialized literature in this field and work on integrated valuation, case studies carried out in rural contexts
in the Colombian Andes, specifically, in the Rabanal páramo (moor) (western slope of the eastern mountain
range in the departments of Cundinamarca and Boyacá) (Rubio et al. 2012) and in the Upper Middle basin
of the Otún River (western slope of the Central mountain range in the department of Risaralda) (David et al.
2013). A conceptual review is thus made of key topics associated with integrated valuation and methodological contributions for carrying out IVBES processes in the national landscape.
In that sense it must be recognized that the time required for carrying out anan IVBES process depends on
the context. T; the operative model must not be viewed seen as a recipe that can be applied in the same way
everywhere. I; it requires a multidisciplinary team with flexible working schemes because, as proposed in this
document, the IVBES involvesrequires adapting conceptual approaches to specific territorial and socioeconomic contexts, and, depending on the ecological, social and institutional contexts and information, to become
to develop a framework for action and a pedagogical and communications initiativeeffort.
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Structure of the document
Because this is a preliminary approach, the IVBES document addresses general methodological and conceptual aspects with the aim of providing inputs for decision-makers and technical teams that wish to include
the operative integrated valuation model as a support in decision-making processes. Future plans include
developing a set of practical and simple materials that will serve as a more detailed guide for creative use
by entities and organizations interested in carrying out integrated valuation exercises about biodiversity and
ecosystem services in support of landscape management processes.
Chapter 1 sets forth arguments that show the need for carrying out integrated valuation initiatives as a key
input for implementation of the NPIMBES. Subsequently, in chapter 2, there is an outline of the conceptual
bases and international precedents that have given rise to the IVBES, which include the Millennium Ecosystems Assessment, the Economics of Ecosystems and Biodiversity and the analysis of socio-ecological systems.
Chapter 3 addresses elements that are considered key in developing integrated valuations. Chapters 4 and
5, which are central to the document, respond to such questions as: What should be done before and after
the IVBES? And the why? How? And for whom? of an IVBES exercise, by developing an operative model for
integrated valuation, from the conceptual and theoretical point of view, while providing methodological tools
on how to apply such a model.
Finally, Chapter 6 deals with coordination of the IVBES in decision-making processes for landscape management. While the operative model attempts to include all aspects considered important in implementing a
more integrated valuation, it must be clarified that this can be adaptable, in other words, according to the
context and local needs and times, all of the proposed steps may or may not need to be faithfully followed.
This operative model is proposed in the context of an ideal scenario in which there is time, resources and
institutional willingness to carry it out.
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The proposed operative model for the IVBES is framed within the guiding principles of the NPIMBES and
recognizes that the conceptual framework of the policy is addressed using the socio-ecological systems
approach, which implies the need for a set of clear tools with concrete conclusions that guide its application.
As expressed in the NPIMBES, “Integrated Management of Biodiversity and its Ecosystem Services is defined
as the process through which actions to conserve biodiversity and its ES are planned, executed and monitored, in a defined social and landscape scenario and in different states of conservation, with the aim of maximizing human well-being through maintenance of the resilience of socio-ecological systems at the national,
regional, local and transnational scales.” (MADS 2012; p.37).
This implies the inclusion of aspects beyond the strictly biophysical and stresses the importance of sociocultural and economic matters in creating integrated visions of the landscape. The NPIMBES proposes an
action framework to build agreements among the different interests of society about biodiversity and the
maintenance of ES deriving from it, which are fundamental for improving conditions of human well-being, in
accordance with the principles defined for the ecosystem approach proposed by the Convention on Biological Diversity (CBD). At the same time, it promotes social and sectorial co-responsibility, thus fostering participation by society and recognition of biodiversity and its ecosystem services as a public value.
The NPIMBES stresses the need for social actors in the landscape to change their perception of the value of biodiversity and ES and to position them as a public value, which implies that management in both cases must be based
on social co-responsibility and intersectorality. It also refers to the topic of valuation of biodiversity and its ES
for economic development and affirms that biodiversity management must prioritize, among other actions, the
generation of social appropriation of biodiversity. This is accomplished through participation, co-responsibility
and governance, so that relationships between actors are strengthened and the response capacity is optimized
along with legal security, social responsibility and the benefits and collateral benefits obtained through conservation, effectively contributing towards achievement of the objectives for reduction of inequality and poverty.
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The IVBES, in its operation, can contribute towards changes in the perception of value on the part of actors
involved with biodiversity and its services, but not necessarily towards positioning the public value of biodiversity in decision-making. However, it should be noted that in some cases, this positioning can emerge from
the IVBES process itself, because the operative model implies joint work among social actors and recognition
of the diverse valuations that arise in the landscape. On the other hand, the integrated valuation suggested
in the policy must go beyond the merely monetary to include other sociocultural values and those of an ecological nature.
The strategic diagnosis in the NPIMBES of the problems associated with biodiversity management proposes
the need to value biodiversity using different available methods and mechanisms to facilitate an integrated
valuation. It is argued that although economic valuation is the most widely accepted in Colombia, it should
be used as an instrument that, combined with other tools, facilitates improving the perception, valuation
and knowledge that the society has about the existence per se of biodiversity and its ES as guarantees for
human well-being. The NPIMBES diagnosis finds that, even though in Colombia various pilot exercises in economic valuation of biodiversity have been carried out, their results have not been substantially considered
in guiding decision-making with respect to biodiversity conservation. (MADS 2012). That is why the NPIMBES, in the framework of socio-ecological systems, seeks to contribute to landscape management through
the “functional integration” of possible values associated with biodiversity and ES and identification of the
different asymmetries, better known as trade-offs, which arise among the social actors and are associated
with those values. To the extent that this is made explicit and has greater associated information, there can
be more informed decision-making that in turn implies better landscape management in contexts such as the
Colombian case.
In short, the IVBES is a proposal that, in accordance with the NPIMBES, aims to recognize the value of ES and
biodiversity to support decision-making, without this necessarily implying focusing on one single dimension
of value. On this point, the IVBES proposal seeks other values, based on paradigms of intrinsic, socio-cultural
and ecological value, to deal with a variety of criteria that can be aesthetic, ecological and spiritual and which
must not be reduced to one single unit of measurement. It is important to point out, however, that while
biodiversity values that are not associated with ES are recognized and identified as a fundamental aspect of
their characteristics of value, these are not captured by the methodological tools described here. From this
perspective, tools for supporting decision-making, in the framework of the IVBES, must permit the integration of multiple values, some of which are immeasurable.
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The conceptual and theoretical bases for the IVBES proposal are associated with two large international
initiatives: the MEA and the initiative for TEEB. Other references include the analytical framework for socio-ecological systems developed, among others, by authors such as Berkes and Folke (Berkes & Folke 1998),
the socio-ecosystems laboratory of the Universidad Autónoma of Madrid (Martín-López et al. 2010) and the
Stockholm Resilience Centre 2014. The following refer to the conceptual elements that characterize each of
these references (Figure 1).

Figure 1. Conceptual benchmarks of the IVBES
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Source: The Authors
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2.1. The Millennium Ecosystems Assessment - MEA
This initiative set a fundamental precedent in the approach to ES. The United Nations initiative, which involved 1300 scientists from diverse countries and disciplines, was undertaken for the purpose of generating
an integrated assessment of the consequences of the changes in and degradation of ecosystems for human
well-being, as well as to analyze available options that would facilitate strengthening their conservation and
capacity to satisfy human needs. The MEA combined ecological, economic and institutional perspectives
on ES while generating significant reflections about the impact of human beings on ecosystems and their
effect on the well-being of society (MEA 2005a, MEA 2005b, MEA 2005c). Three of the fundamental topics
addressed by the MEA are of great importance in developing the IVBES, namely: classification of ecosystem
services, inclusion of trade-offs, and of values beyond monetary ones in decision-making. Taking into account
that these topics have been used and adapted for the context and purposes of the IVBES, they are addressed
in greater detail below. The classification of ES made by the MEA has been viewed as a point of reference in
international research and in policy documents in which the ES approach has been applied (Hermann et al.
2011). This classification deals with ES as:
1. Services of provision: these refer to the material goods and products obtained from ecosystems (food,
fibers, lumber, firewood, water, soil, genetic resources, oil, coal and gas).
2, Services for regulation: these are the benefits that result from (self)-regulation of ecosystem processes
(maintenance of air quality, erosion control, water purification).
3. Cultural services: non-material benefits obtained from ecosystems (spiritual enrichment, scenic beauty,
artistic and intellectual inspiration, recreation).
4. Support services: defined as (basic) ecological services and processes necessary for the provision and existence of the other ES (nutrients cycle/soil formation, photosynthesis/primary production, water cycle).
This classification has been modified in certain initiatives subsequent to the MEA, mainly in relation to support services. There is ongoing discussion as to whether these must be considered as such or whether they
are instead the basis for the occurrence of ES. In some classifications, such as the MEA of the United Kingdom,
support services are considered to be intermediate services (Table 1). The IVBES takes this discussion into
account and, in order to move forward with a proposal, considers three types of ecosystem services: for provision, for regulation and for cultural services. It also takes the position that the so-called support services in
the MEA are not really services but rather processes associated with the functioning and integrity of ecosystems, in other words, the basis for the existence of such services. This classification was adopted to take into
account developments subsequent to the MEA, made by different authors who refer to problems of double
accounting and question whether ecological processes and functions must be considered as services (Fisher
et al. 2009, Martín-López et al. 2007, TEEB2010b).
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Table 1 represents the different developments in the classification of ecosystem services and what has been
adopted in the IVBES, taking into account developments subsequent to the MEA.
Table 1. Comparison of typologies of Ecosystem Services in MEA, MEAUK, IVBES
MEA

MEA-UK

Services for
Regulation
Support
Services

IVBES
Support Services

Services for Provision

Intermediate
Services

Services for
Regulation

Cultural Services

Final Services

Cultural Services

Support Services
Biodiversity
Processes
Ecological
Functions

Services for
Regulation
Cultural Services

Services for Provision

Source: The authors.

The MEA made it possible to identify the way in which human intervention in ecosystems can intensify direct
and indirect benefits for society (by increasing crop yields, for example) and also generate spatial and temporal changes that generate transformations in the ecosystems, their processes and functions, thus affecting
human well-being (see Figure 2).
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Figure 2. Conceptual framework of the Millennium Ecosystem Assessment
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Another fundamental contribution by the MEA that is dealt with in the IVBES is the inclusion of an analysis of
trade-offs. The MEA showed a trade-off between services for provision and services for regulation, arguing
that the former are usually in better condition or privileged, in detriment to the latter. The problems stemming from the growing demand for services provided by ecosystems is combined with increasingly dramatic
degradation of their capacity to provide such services. This combination of constantly growing demands implies increasingly degraded ecosystems. The IVBES therefore stresses the importance of including an analysis
of trade-offs with the aim of recognizing these asymmetries and synergies that arise at different levels and
among different components of the Socioecological System (SES) as will be explained later.
Finally, the MEA shows the need to address value beyond traditional utilitarian schemes, recognizing the
existence of intrinsic importance or value (MEA 2005a). The aim is to understand that decision-making about
ecosystems and their services can pose a particularly complex challenge, given the diverse disciplines, philosophical perspectives and schools of thought that value ecosystems differently.

2.2. The Economics of Ecosystems and Biodiversity – TEEB
In the wake of advances stemming from the MEA, which placed the topic of ES on the global political agenda,
The TEEB initiative developed conceptual bases useful for valuation. The TEEB set out to make the value of ES
known and provide the necessary economic tools for their valuation. The TEEB estimated annual economic
costs due to global biodiversity loss at 50 billion Euros in 2000-2050 (TEEB 2008), stating that most of these
costs have not been reflected in measurements of GDP. The TEEB does not have an exclusive emphasis on
economic valuation, and has conceptual principles and bases that are fundamental for the IVBES, namely:
1) it stresses the importance of including sociocultural and ecological values in valuation processes, along
with the need to recognize that ecological processes and functions are the basis for ES (Figure 3).
2) It recognizes the importance of including nonmonetary valuation measures, resumes discussions about
deficiencies that imply searching for a common metric, because otherwise important values could be excluded. These ideas had already been addressed by different authors: Norgaard and Bode (1998), Wilson and
Howarth (2002), MEA (2005a, 2005b, 2005c); Christie et al. (2006), among others.
One of the premises of the TEEB study is that the valuation of biodiversity and ES can be carried out in a more
or less explicit manner, according to the particularities of each situation. The TEEB follows a phased approach
to analyze and structure valuation processes, which contains three phases: recognition, demonstration and
capturing of the value (Figure 4).
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Figure 4. TEEB Approach to Valuation: recognize, demonstrate and capture

Recognition of value: Recognizing the value of ecosystems, landscapes, species and other aspects of biodiversity is sometimes all that is needed to guarantee their conservation and sustainable use. This may be the
case, particularly when there are solid values from the natural point of view associated with cultural or spiritual aspects (TEEB 2009a, TEEB 2010b). The existence of areas of high cultural and religious value has implied
protection for natural areas without the need to calculate the monetary value of the ‘services’ they provide
(Box 1).

Box 1. Recognition of value in the TEEB
Protective laws or voluntary agreements can be an appropriate response in certain
places where the values of biodiversity are widely recognized and accepted. In
such circumstances, the monetary valuation of biodiversity and ecosystem services
may be unnecessary, or even counterproductive, if it is viewed as contradictory to
cultural norms or unable to reflect a plurality of values. (TEEB 2009a, TEEB 2010b).

Within the IVBES, the recognition of value is fundamental because it implies using all possible values associated
with biodiversity and ES regardless of their unit of measurement, which is the first step in showing the different
existing trade-offs in the landscape. In other words, the goal is to recognize that there are different manifestations of value, which come from different actors and must be taken into account in decision-making.
Demonstration of value: this phase tends to be related to the quantification of previously recognized values,
a quantification which in the TEEB is generally understood as a monetary valuation. The demonstration of
monetary value, even when it does not result in a set of specific measures that capture the value (next phase)
can be an important aid in achieving more effective use of natural resources. For the IVBES, demonstrating
value is broadened, because it is understood as the quantification of previously recognized values, a quantification that is not necessarily monetary.
Capturing value: this consists in introducing mechanisms that incorporate the values of ecosystems in decision-making through incentives. This can include payments for environmental services, reform of environmentally harmful subsidies, introduction of tax breaks for conservation or the creation of new markets for
sustainably made products and ES. (TEEB 2010b). The challenge for those responsible for decision-making is
to determine when market solutions, in the context of biodiversity loss, have probabilities of being culturally
accepted beyond their being effective, efficient and fair (TEEB 2010b) and when another type of instruments
must be used.
In situations associated with multiple ecosystems and services, or various cultural or ethical conceptions,
monetary valuations can be less reliable or simply inadequate. In such cases, simple recognition of value can
be more appropriate, as mentioned in the TEEB (2010b). In some cases, recognizing value, whether intrinsic,
spiritual or social, is sufficient to generate a political response.
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2.3. Analysis of socio-ecological systems
This section sets forth the way in which the concept of socio-ecological systems (SES) and its analysis are joined together in an integrated exercise for the valuation of biodiversity and ecosystem services The concept
of SES has been developed by entities such as the Stockholm Resilience Centre, among others, and is based
on understanding the social system and the ecological system as one single system, viewing the human dimension as part of nature and recognizing that the delimitation between both systems (social component
and ecological component) is arbitrary (Stockholm Resilience Centre 2014). To do so, a general presentation
is made on the origin of the SES approach and its main characteristics, and reference is made to certain important frameworks for their analysis, which are relevant as connecting elements in the operative framework
that is proposed for integrated valuation and which will be developed in detail in subsequent sections.
It is important to recognize that contemporary environmental challenges call for new research approaches
that would include the human dimension when the natural environment is studied (Bodin &Tengö 2012).
When seeking a theoretical framework to unite and connect conceptual elements for new research approaches, the study of SES arises as a rapidly growing interdisciplinary field (Cumming 2011). This effort aims to
bring together different theories and disciplines in a new field of knowledge to resolve some of the problems
of our time, and in that sense the construction process is still under way for it to become what is defined as a
theory (Pickett et al. 2007). The SES approach and framework has roots in different conceptual developments
and draws from the modern theory of complex systems in certain domains. First of all, in the physical realm,
the sciences of computation and biology, which in turn influenced the theory of information and artificial
intelligence (Cumming 2011). A second domain involves complex systems that have to do with the first expanded ideas, an environmental context in which the medium for SES study and analysis is defined (Cumming
2011). Based on this framework, and with the above-mentioned precedents, a SES is defined as an adaptive
complex system1 of humans in nature in which the social and ecological systems or components are intimately connected (Berkes & Folke 1998).
Society thus relies on ecosystems to satisfy its needs, but these actions also imply modifications and transformations of the ecosystems, producing dynamics of continuous change. For example, cyclical changes in
ecosystems produce changes in SES which in turn are necessary for adaptation to the new states, reflecting
interdependence and interrelationships among both systems (ecological and social) (Berkes et al. 2003). In
SES studies, as opposed to studies of ecosystems or societies, the definition of the research question recognizes the fact that human communities depend upon natural resources and modify them through their actions.
Relationships and feedback between human actions and the environment, and vice versa, are at the heart of
the theory of SES and represent a primary domain (Cumming 2011).
1

Complex adaptive systems are characterized by the following properties:

-They have independent and interacting components. –There is a selection process that affects the components and the results of their
interactions. –Variation and change are constantly added to the system (through components that change over time or new ones that are
incorporated into the system) Walker B, Salt D. 2012. Resilience Practice: Building capacity to absorb disturbance and maintain function. United
States of America: Island Press.
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From this perspective, the SES approach provides the contextual substrate on which an IVBES exercise is
intended to operate, because it creates an integrated form of reinterpreting the landscape, permits recognition of the spatial and temporal dynamics of the system, shows the critical elements of each context of
application and enables the identification of key factors that affect the capacity of the landscape to deal
with uncertainty and changes. It also seeks to understand the relationships that determine recognition of
ecosystem processes and their benefits for the livelihoods of its beneficiaries, which influence how those
beneficiaries assign value to biodiversity at different levels and to ES.

2.3.1. Definition of Socio-ecological Systems (SES)
Figure 5 presents a conceptual diagram developed by Martín-López et al. (2009), which defines the characteristics of a SES. It shows how a social system is composed of individuals, local groups and institutions on a
larger scale, along with the relationships established among them; also that an ecological system is composed
of diverse scales of biodiversity, which are in constant interaction and feedback. Finally, it demonstrates that
both systems, social and ecological, are connected and constantly relate to each other.
The social system benefits from services generated by the ecological system to the extent that the flow of
such services has an influence on human well-being (for example, fishing and agriculture, among others) or
on interventions of the landscape (restoration, conservation, etc.), which in turn occasionally generate an
impact on the structure, patterns, processes and functions of ecosystems without altering their integrity or
ecological value (see Figure 5).

2.3.2. Adaptive Governance
In IVBES exercises, the concept of governance is viewed as a fundamental input that refers to such aspects
as laws, regulations, negotiations, mediation, conflict resolution, public consultations and other decision-making processes (Lebel et al. 2006). Ostrom (2009) has proposed a framework for understanding complex and
dynamic SES and identifies the following elements as critical for governance:
*Government organizations.
*Non-governmental organizations.
*Structure of networks.
*Property rights systems.
*Operational rules.
*Collective choice rules.
*Constitutional rules.
*Monitoring and sanctioning processes.
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Source: Martín-López et al. 2009.
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Figure 5. Socioecological System Scheme

Taking into account the above, the IVBES begins with the concept of adaptive governance, which has been
applied with the aim of managing SES (Lebel et al. 2006). Adaptive governance involves: 1) participation and
deliberation; 2) polycentric institutional configurations and at multiple levels, and 3) accountability and social
justice.
The adaptive capacity of governance is supported by the capacity of ecosystems to provide ES and ensure
sustainability of the social system, in the face of disturbances and changes generated by human activities and
natural events. It therefore also depends on the capacity of the actors to adapt to uncertainty and surprises
(Adger et al. 2005). This implies maintaining the functionality of the system even when it is perturbed and
maintaining the necessary elements for it to reorganize itself if a perturbation radically alters its structure
and function (Walker et al. 2002).
Governance models are processes that frame decision-making in relation to the use of and access to ES
among formal or informal actors. The different levels of governance arise according to the scale of constitutional rules, collective decision rules (both define the general modalities of appropriation of ES and operational rules that are the de facto elements that define specific modalities for use of the ES. The understanding
of these rules and agreements becomes fundamental inputs to determine the characteristics of the social
dimension found in the configuration of the landscape. Governance is adaptive when the perceptions, rules
and practices that characterize it are adapted in anticipation of or in response to new regimens or circumstances that could pose problems and opportunities. Folke et al. (2005) stress the importance of four aspects
that interact with each other in the adaptive governance of SES:
*Building knowledge and understanding of the dynamics of resources and of the ecosystems to be able to
respond to feedback from the environment.
*Providing ecological knowledge about adaptive management practices to the actors to create learning conditions for them.
*Supporting flexible institutions and multilevel governance systems that would facilitate adaptive governance.
*Adapting to external perturbations, uncertainty and surprises.
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2.3.3. Resilience
Resilience is the system’s capacity to absorb disturbance or perturbation while conserving its structure and
basic function (Walker & Salt 2006). In other words, resilience can be understood as an emergent property
of systems with self-organization. There are two types of resilience that need to be included in its valuation.
There is a specific type, which measures the capacity for recovery of a particular capital or flow or product
in response to a specific type of disturbance. For example, the resilience of a pasture to pressures from grazing or of crop production in the face of variations in rainfall. The other type is general resilience, which is
the capacity that enables a system to absorb different types of disturbances, including new and unforeseen
ones where the attributes of the system or the type of external disturbance are identified. Both involve the
system’s ability to withstand disturbances and not cross a threshold that would take the system to alternative
regimens (Walker & Pearson 2007).
Another aspect to take into account in understanding resilience is that a broad range of examples suggests
that many ecological and SES can exist in one or more regimens (configurations or states), separated by
thresholds that occur due to control variables (usually involving slow changes) (Scheffer et al. 2001, Walker
& Meyers 2004).
Figure 6 presents a framework for resilience analysis that consists of four consecutive and related steps, beginning with a description of the system according to its key processes, ecosystems, structures and actors. In
the system description step, the aim is to determine the essential ecosystems and ES that the actors identify,
and to recognize the spatial limits on the SES and their historic profile in a way that reveals the dynamics of
their components. The second phase consists of identifying possible alternative states based on external
drivers of change in the system. The Step three seeks variables and processes that the actors identify as key
in the dynamics of the system, particularly, focusing on nonlinear variables and thresholds. Finally, step four
evaluates the stakeholders and implies assessment of the process through the actors (which at this level of
analysis must be sufficiently involved).
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Figure 6. Framework for Resilience Analysis in Socioecological Systems
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The concept of resilience is relevant if we bear in mind that, when applying valuation exercises, there is a
need to identify the structuring variables of the SES that need to be closely examined in order to generate
information and recognize knowledge in different dimensions and languages that must be integrated into
a valuation exercise. The resilience approach as an emergent property of the SES must help to understand
the minimum but sufficient information to effectively manage the system in relation to the values that are
expected to be important in managing such systems (Walker & Salt 2012). In that sense, application of the
resilience approach in the context of the IVBES facilitates conceptualizing the landscape so that its non-static
and nonlinear characteristic may be taken into account. This, bearing in mind that the national reality implies
the occurrence of relationships between society and nature that have coevolved in response to the complex
variations of its systems (ecological and social) linked to the feedbacks that over time have arisen due to their
characteristics. This emerging complexity makes it difficult to predict the behavior of the system and therefore complicates its management (Liu et al., 2007), so that interpreting SES requires not only emphasizing specific variables of their systems but also identifying aspects that connect them or mediate the SES dynamics.
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Therefore, one of the challenges of analyzing SES, in this case, is to identify the main elements and processes
that occur at other scales in the landscape and which influence or determine the relationships of the ecological and social system at the local scale. Landscapes are thus viewed as SES in continuous change and the
provision of ES generated at this scale is therefore subject to permanent change (MEA 2005a, MEA 2005b,
MEA 2005c, Muller et al. 2010, TEEB 2009b).
At the same time, the aim is for the SES approach to generate options for landscape management that would
maintain their adaptive capacity (Walker et al. 2002). For such purposes, management is understood as the
set of actions undertaken by a set of actors who guide the occupation, transformation, use, conservation and
restoration of a landscape, with the goal of guaranteeing the well-being of current and future populations
along with protection of the natural base that supports it (sustainability). In landscape management, the main
decision involves optimum allocation of land covers and uses of the soil (de Groot et al. 2010).
As part of adaptive landscape management and in the context of the IVBES, an important step in the analysis of SES is to identify the variables and scale at which they operate in order to understand the multi-scale
complexity of the system. It is not considered a closed system because it is functionally related to other scales
(such as regional, national and global), where direct or indirect drivers of change in ES originate. Demographic
changes, economic systems, policies or climate can influence landscape dynamics at the local scale (Anderies
et al. 2004). The landscape scale plays an important role in the ES approach, because it is at the landscape
level where diverse functions are generated that provide numerous goods and services for society (Brandt
& Vejre 2004, Gimona & Van der Horst 2007, Haines-Young & Potschin 2004, Helming & Wiggering 2003,
Willemen et al. 2008).
That is how soil use and management influences the properties, processes and components of the ecological
system that form the basis for the provision of ES, which implies that changes in such use affect not just one but
a whole range of ecosystem services associated with the territory. (TEEB 2010b). It can definitely be affirmed
that replacing the land cover of a natural ecosystem for one that has been intervened or made artificial, as is
the case in any agro-ecosystem, implies a decrease in the variety of available ecosystem services in favor of one
or a few services (generally to provide tangibles. Such services are probably overvalued or have a clear present
value but, because of their dependence over the long term on other services for regulation and support, end up
becoming unsustainable. That is how the spatial and temporal scope of the phenomena addressed by the SES
approach goes from the local to the global and in time scales that are relevant for human use of natural resources. This topic is addressed based on the spatial resilience concept, which refers to the ways in which a change
in relevant variables, both inside and outside of a system of interest, influences (and is influenced by) the resilience of the system through multiple spatial and temporal scales (Cumming 2011). It is a dynamic concept that
not only applies to the current properties of the system but also facilitates understanding SES changes. Various
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aspects of this type of resilience have been addressed from the perspective of ecology (Peterson 2002, van Nes
& Scheffer 2005), however, sociocultural characteristics and how they are related to ecological processes have
received relatively little attention from researchers (Alessa et al. 2008).
In the past, environmental management focused mainly on specific ecosystems (Potschin & Haines-Young
2001), however, it is increasingly confronted with the need to think in terms of landscape scale planning.
This in turn makes it necessary to recognize that the landscape is frequently made up of complex mosaics of
different patches of habitats and ecosystems that interact. (Lindenmayer et al. 2008, Muller et al. 2010). This
complexity implies that a landscape provides more than one ES at a time and gives rise to the property of
multi-functionality of landscapes (TEEB 2010b), along with interactions within and between those functions
and processes (Gómez-Baggethun & de Groot 2007, Sattler et al. 2006).
The complexity and multi-functionality of landscapes have to a great extent been ignored in landscape planning
and management. As a result, highly productive multifunctional landscapes, in terms of ES, have become simplified landscapes that provide one or very few services (for example monocultures). This kind of decision has
been justified by access to short-term economic benefits, which tend to favor the interests of a few actors at
the expense of the long-term welfare of many others (de Groot et al. 2010). Under this scenario, and given that
landscape management decisions are associated with spatial questions and objectives, there needs to be a focus on how and where soil uses can be defined to ensure the provision of one or more ES (de Groot et al. 2010).
In that sense, the landscape treated as SES and as an arena for action facilitates guiding research and application of the ES approach (Muller et al. 2010) needs to be expanded towards a more realistic and comprehensive one that would take into account both ES provided by specific ecosystems and the additional benefit from
patterns of different ecosystems (coverages) at the landscape scale (Burkhard et al. 2009). Under such conditions, this conceptual approach implies developing social abilities to effectively adapt landscape management to changes. The application of such abilities resides in the actors, social networks and institutions that
constitute the social capital of the system (Lebel et al. 2006). This adaptation process involves institutional
arrangements and poses great challenges in terms of governance of the SES, because, as mentioned above,
ecosystems are not stable, climate change is permanent and institutional arrangements must be designed
accordingly (Holling & Gunderson 2001).
At the same time, the valuations and demands of a society for goods and services from the landscape change
over time (Muller et al. 2010). These changes in preferences are transferred to decisions about soil occupation and use. For example, new investment opportunities in agribusiness projects can lead to a change in the
preference of small landowners from soil uses with mixed crops to the rental or sale of their properties for
monocultures, as a fundamentally social and political exercise.
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The analysis and valuation of ES involves recognizing that the value associated with biodiversity and the services that it provides has multiple dimensions. Taking into account that the idea of determining a total value
for biodiversity and ecosystem services can be illusory, what is actually integrated, beyond representing a
concept of totality or a sum of values, implies the notion of “integrating” or “including” the different existing
valuation languages to the extent possible (Martínez-Alier 2007). The aim is to make the different available
trade-offs explicit (MEA 2005a, MEA 2005b, MEA 2005c, Martín-López & Montes 2011b, TEEB 2010b); in
other words, to recognize the differences in values that can exist and reflect these conflicts. In this regard,
there are three key considerations when defining an integrated valuation.

3.1. Inclusion of sociocultural values and ecological values
In biodiversity and ecosystem management, differences between valuation languages have generated discrepancies and distributive conflicts among actors when they appropriate and use elements supplied by the
ecosystems (Martínez-Alier 2005). Monetary valuation language by itself cannot capture elements outside
of the logic of the market, such as the functionality of ecosystems and the importance that different cultural
frameworks place on biodiversity and ecosystem services (Leff 2004).
In that sense, conceptual and methodological initiatives in recent years have been put forward to connect
ecological and sociocultural aspects with the valuation of biodiversity and ecosystem services to integrate or
consider different valuation systems and languages. Any process that aims for integrated valuation of biodiversity and ES must include three dimensions of value: biophysical or ecological, sociocultural and monetary
(TEEB 2010b), the latter being a particular expression of a sociocultural value. Ecological value does not depend on social preferences and is therefore linked to the capacity of ecosystems to provide services (Figure
7); sociocultural values, including monetary ones, depend upon human preferences. In other words, there is
one valuation associated with the supply of ES (ecological valuation) and another associated with the demand
for ES (sociocultural valuation and monetary valuation); this valuation is also associated with biodiversity as
the basis for ES (see Table 2).
The question, however, arises regarding the value of biodiversity apart from ES; the response involves the
so-called intrinsic values. On this point, the IVBES can facilitate recognition of those values. Nonetheless,
although conceptually it may be clear that there are values associated with biodiversity different from those
directly related to ES and that those values can be recognized, this approach is methodologically complex.
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Figure 7. Biodiversity associated with ecosystem services

Source: Figueroa 2005 – Adapted from Barrantes 2001.
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Table 2. Dimensions of valuation, ecosystem services and biodiversity

Type of
analysis

Regulation
Supply

Ecological valuation

Biodiversity
Associated
with Ecosystem
Services

Ecosystem Services

Dimension of the
valuation

Provision

Cultural

x

x

Sociocultural valuation

x

x

x

Economic valuation

x

x

x

Demand

Source: The Authors

vicesAccording to de Groot, Wilson and Boumans (2002) and the TEEB (2010b), ecological valuation refers
to the main ecosystem processes resulting from interactions among the biotic and abiotic components that
provide ES. It consists of the quantification and weighting of how much a resource provides and contributes
at the different levels of genetic biodiversity for ecosystems. As shown in the TEEB (2010b) and the MEA
(2003), most of the benefits of ecosystems are indirect and stem from complex ecological processes that
frequently involve nonlinear changes. It is thus difficult to assess the totality of all the services (see Figure 8).
Only a quantitative assessment in biogeophysical terms can be made, specifically, when “ecological production functions” are relatively well-known and there is sufficient information available.
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Figure 8. Ecological values as the basis of the value of ecosystem services
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Source: TEEB 2010

The ecological and conceptual bases of the TEEB (2010b) stress the importance of recognizing the way in
which ES are based on ecological processes and functions that must be studied and valued. This stems from
the close relationship between the values of biodiversity, the obtaining of services for regulation and the resilience of ecosystems (see Figure 8). It can be affirmed that ecological valuation arises from a vision based on
the supply of ES, which is associated with the so-called security value. This value depends on the resilience of
the ecosystems (TEEB 2010b) and has to do with the distance between the current state of an ecosystem and
the threshold, in which the system passes into a state in which biodiversity characteristics are affected along
with the processes and functions that sustain the continued provision of ES.
The distance between the current state and the threshold of transformation is what will provide room for
maneuver so that decision-makers may generate adaptive management processes based on continuous learning or the application of landscape organization plans and policies (Holling & Gunderson 2001). Changes
between the current status and the thresholds can arise due to natural disturbances in the dynamic of the
ecosystems (for example, storms or fires) or can be set off by management decisions, as a result of the valuation that the involved actors assign to the ES.
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At the same time, biodiversity, in terms of the concept of security value, also provides security against catastrophes and is a source of knowledge. In both roles, it has represented unlimited value for humanity. It is a
storehouse of genetic variants that may be used, for example, in the event of epidemics affecting crops and
animals necessary for food. Biodiversity is also a source of new species of usable crops and can improve the
productivity of existing ones. (Heal 2000).
In light of the above, it can be affirmed that the security value of biodiversity lies in the importance of the
wealth and variety of species in the complexity of the ecosystems and their role in the maintenance of ES over
time and at different scales. (Admiraal et al. 2013). In contrast to ecological valuation, sociocultural valuation
arises from the demand for ES, which will be shown in a later section. Sociocultural valuation facilitates identification of the beneficiaries of ES and those who inhabit the spaces that provide them. At the same time,
it generates knowledge about the needs, norms and behaviors of the individuals and organizations in the
area of interest (Cowling et al. 2008); additionally, one of the most important inputs for integrated valuation
includes the importance that people place on Es. In other words, this type of valuation reflects the perceived
realities, world views of individuals and social groups (Zografos & Kumar 2010).
Monetary valuation, frequently referred to as economic valuation as its name implies, is expressed in monetary units. It is often possible that perceptions of the actors who are valuing ES change depending on the
valuation used. It could therefore come into conflict with other perceptions of sociocultural valuation (Martín-López et al. 2013). Some of the main research questions on ES are associated with the integration of social
and ecological information in the analysis and the way in which it is made spatially explicit (García-Nieto et
al. 2013).
As a result, various authors have developed the idea of the inclusion of sociocultural and ecological values
through so-called cascade schemes (Haines-Young & Potschin 2004, TEEB 2010b). The IVBES takes a cascade
scheme into account based on these developments, fundamentally the one created by Martín-López, González and Vilardy (2012) (see Figure 9).
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Figure 9. Ecological value, sociocultural and monetary value

Source: Martín-López et al. 2012
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3.2. Inclusion of nonmonetary indicators and values
Usually, only part of the full range of ecosystem services can be monetarily valued. Both the NPIMBES and
other sources (TEEB 2010b) express the importance of carrying out a qualitative and quantitative review.
The former is associated with identification of the importance of the different types of ES and the latter
with the creation of nonmonetary indicators. An integrated valuation would also include this idea, in other
words, it would take into account a qualitative and quantitative review. It must therefore be stressed that
monetary valuation only permits the identification of a small part of the value of biodiversity and ES, which
must be supplemented through nonmonetary indicators of values (see Figure 10). When analyzing these
values, there should be no insistence on a common unit, because the gains from this reductionism are frequently lost with the exclusion of values of fundamental importance such as those that could be associated
with thresholds.
It is important to stress that the previous section, about the inclusion of ecological and sociocultural characteristics, is related to this section, because a qualitative review of those aspects is fundamental for
understanding the local context, and based on that, for determining whether to quantify relevant social,
economic and ecological characteristics through the use of indicators. It is important to avoid reducing
valuation to monetary units, and qualitative analyses must be included along with biophysical indicators,
ecological processes and functions as the fundamental basis for ES, which are difficult to translate into
monetary units.
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Figure 10. Qualitative review, quantitative assessment and monetary valuation
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3.3 Analysis of Tradeoffs
The social actors choose some options over others when managing the landscape; asymmetries thus arise
in which one option takes precedence over, or as compensation for, another. It can therefore be stated that
trade-offs are a balance achieved between contrasting, contradictory or incompatible characteristics. They
emanate from management choices or actions that, whether or not intentionally, affect the quality or quantity of an ecosystem service (Kosmus et al. 2013). These were addressed and analyzed in the MEA (2003,
2005a, 2005b, 2005c) and show how improvement in one type of services (for example, provision) implies
deterioration in another type (regulation).
Given the above, it is clear that in many cases there is an inverse relationship between services for provision
and those for regulation; however, the relationship is not always like that. Authors such as Pretty et al. (2006),
through case studies, demonstrate that it can be positive. Figure 11 shows the possible relationships that can
exist between services for provision and those for regulation. Point a represents the case in which an increase
in the provision of services generates a rapid loss of others of the same nature; point b represents the case
in which services for regulation decrease in line with an increase in services for provision; case c refers to
situations in which services for provision can increase to very high levels before there is a loss in services for
regulation. (Elmqvist et al. 2011).
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Figure 11. Possible relationships between services for provision and services for regulation.

a
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c
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Source: Elmqvist et al. 2011
Figure 12: Spatial trade-offs
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Source: Martín-López and Montes 2011
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(e.g. climate regulation
favorable climate)

Although trade-offs between services for provision and services for regulation have been the most studied,
others have been identified that could be useful as inputs for landscape management, and which are fundamental in any kind of valuation analysis (Martín-López et al. 2013, TEEB 2010b), namely:
Spatial trade-offs (benefits in one place vs. costs somewhere else). ES can be local, regional and global, which
implies the possible existence of a spatial scale disconnection between the function, which is where the capacity to supply the service exists, and its use, where the beneficiaries demand it (Martín-López & Montes
2011a, TEEB 2010b) (see Figure 12). There can also be services that are demanded at different spatial scales
and by different interests, for example, the demand by developed countries for forests for CO2 capture can
end up affecting forests that provide services to local communities in developing countries.
Trade-offs between beneficiaries (some win vs. others lose). These refer to differences of value between actors, where it is clear that certain individuals win while others lose because of a particular decision about ES.
This type of trade-offs is the result of conceiving of the term service as depending on the social actors who
use, value and enjoy it. One of the problems identified in the MEA is the evidence that ecosystem degradation generally affects rural populations much more directly than urban ones, and its most direct and severe
impacts fall on the poor. The objectives that people set in relation to managing ecosystems, and the actions
that they undertake, are not only influenced by the consequences for humanity stemming from changes in
the ecosystem, but also by the importance people place on considerations of the intrinsic value of species
and ecosystems.
Temporary trade-offs (present benefits vs. future costs). This type is very common in economic decisions in
which short-term benefits usually take precedence, without considering the long-term costs that could be
generated, not only for the local population but even for the global one. Many extractive activities involve
this type of situations. ESs are associated not only with the present but also future generations, and many
decisions with respect to these services appear to be short-term, thus prioritizing interests of the current
generations. Here the concept of sustainability, understood as intergenerational fairness, and the value of
security, become an addition to the extent that economic decisions can affect the capacity of ecosystems to
maintain the provision of ES over time and rapidly exceed thresholds in SES.
Tradeoffs between ecosystem services (managing one service vs. loss of another). This category includes trade-offs between services for provision and services for regulation analyzed at the beginning of this section.
It may be said that these finally translate into balancing the needs among beneficiaries; however, it makes
a difference because a trade-off between beneficiaries can also signify one within the same service, which
would be the main difference (see Table 3).
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Table 3. Example of different possibilities of trade-offs

SPATIAL SCALE
LOCAL
REGIONAL
GLOBAL

ECOSYSTEM SERVICES
Regulation
Provision
Erosion
Climate
Large-scale
Traditional
regulation
regulation
agriculture
agriculture
XXXX
XX
XX
XX

X Spatial trade-off
X Trade-off between services

X Trade-off between beneficiaries
X Temporary trade-off

Source: The Authors

Figure 13. Monetary valuation in the integrated valuation process
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Sociocultural value

Cultural
Habitat
XX

Figure 13 summarizes what has been expressed in previous sections. First of all, it shows biodiversity as a
support for ecosystem services, including the processes and functions that are their basis, which present
ecological and sociocultural values, some of which can be expressed in monetary terms. This inclusion of a
diversity of values makes it possible to identify trade-offs and synergies that will be fundamental inputs in
building scenarios, from which the different possibilities for landscape management instruments arise. In
conclusion, it may be said that in this figure, two previously-mentioned key points are represented for an integrated valuation: the inclusion of socio-cultural and ecological values, monetary indicators and values and
the analysis of trade-offs (including synergies).

3.4. Reexamining the coordination of values: from the common unit to the
inclusion of different values
One of the classic questions in terms of valuation for decision-making is associated with the integration of
values and their linkage, which enables decision-makers to infer the best option. This was initially resolved by
choosing the homogenization of values as a common unit (monetary), which would facilitate comparisons for
decision-making. However, although it was a valuable tool in some cases, its uselessness in certain contexts,
even its “bias” towards the exclusion of other values that cannot be reduced to money, led to a search for
other methods (multi-criteria valuation and synthetic indicators, among others). Nonetheless, until now no
method has permitted a dialogue between values that could become an input for decision-making, which
would recognize all of the possible values and trade-offs in the landscape. Integrated valuation understands
that, beyond a technical decision based on a particular valuation method, contexts such as the Colombian
have more to do with political and technical decisions, where such methods help to make the best possible
decisions based on recognition of the different values.
In this regard, and with the aim of contextualizing, the following is a brief summary of the different forms
of integration that have been used in recent decades, concluding with scenarios analysis, which, more than
a method for the integration of values, could be considered a method for the inclusion of values, trade-offs
and contexts.
Use of the Total Economic Value (TEV) was fundamental in decisions where it was easy to reach a conclusion about the advantages of conservation as opposed to exploitation and degradation. The TEV makes its
integration based on the conversion of all possible values to a common unit, namely monetary. Monetary
valuation considers that the usefulness of environmental aspects, including ecosystem services, consists of a
set of values that are not mutually exclusive and which can be isolated for their analysis and added together
to identify the so-called TEV, which consists of the values of use and nonuse (see Figure 14).
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Source: Smith et al. 2006
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Figure 14. Total Economic Value

Works such as the TEEB (2010b) express the weaknesses of monetary valuation and propose that the TEV
must be supplemented with additional values that are not necessarily monetary, and which can include other
biophysical approaches and sociocultural values (Figure 15).
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Figure 15. Different approaches to the value of biodiversity and ecosystem services
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Synthetic or compound indicators are other usual forms for integrating values. They are aggregate indexes of
simple indicators that are obtained by weighting them according to the relative importance that each must
have in the aggregated index. Ideally, this aggregation must measure multidimensional concepts that cannot
be individually captured through simple formulas. In other words, they are indicators that in one single measurement combine information from various other measurements (which could be values) so as to facilitate
analysis. There is no clearly accepted methodology for building those indicators. The most widely used techniques today include one based on the analysis of the principle components. Synthetic environmental indicators have been used in Colombia in previous work at the Instituto Humboldt, although not for synthesizing
values (Rudas et al. 2007). Finally, it is important to recognize that this method has considerable limitations,
the main one being that synthesis does not facilitate detecting conflicts among values or trade-offs and that
weighting values requires more in-depth discussion.
The linkage of valuation methods has been another of the approaches to an integrated vision of value and is
proposed based on the use of different methodologies. Martín-López et al. (2013) carried out this exercise
precisely to demonstrate that the value assigned to ES depends on the method used, in other words, that
the methods are not neutral. In their work, the authors determine the value of different ES using monetary,
biophysical and sociocultural methodologies, and find different results according to the method used, as observed in Figure 16. Regarding the results of that study, one of the authors’ recommendations is that research
in ES must combine different methods in order to adequately inform decision-making.
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Figure 16. Analysis of Trade-offs
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Multi-criteria analysis is another of the methods that have been developed to go beyond analyses based on a common unit. Multi-criteria analysis arises because of the diversity of values, which frequently enter into conflict, for
example, the decision to conserve areas in contrast with the option to transform them, because different dimensions of value can be in conflict with each other and even within themselves (Martinez-Alier et al. 1998, Munda
2004, Munda 2005, Munda 2008). Multi-criteria methods do not assume that different dimensions of the problem
are commensurate because they do not provide a single method of choice. In a sense, there is no need to reduce all
values to the monetary scale, which helps to frame and present the problem, facilitating the decision-making process and the achievement of political agreements. Authors such as Munda (2005, 2004) argue that there is a lack of
social and technical commensurability. The former refers to the representation of multiple identities in descriptive
models, while the second corresponds to the existence of a multiplicity of legitimate values in society. To deal with
the lack of commensurability of a social type, the process must be as participative as possible and thus obtain the
greatest diversity of opinions, although it must be clear that participation, while necessary, is insufficient in and of
itself. The greatest progress in multi-criteria methods has been achieved by Munda (2008, 2005, 2004), who stresses the strength of such methods. In their capacity to deal with problems that exist in diverse conflict assessments,
while not resolving such conflicts, they nonetheless foster better understanding of their character and the means
to reach political compromises in case of divergent preferences (Munda 2001).
The models for selection in a diffuse environment constitute another methodological approach that can
facilitate the linkage of values. This type of models is based on an analytical, theoretical, and particularly
instrumental, construct, using set theory, which offers the possibility of working in highly uncertain contexts
where all of the necessary information is not available in the realm of the IVBES (Afanador 2012)2. It could
be thought of as a sub-stage of methodological fine-tuning, which contributes to a better characterization
of the SES relationships in the landscape, in turn giving an idea of the valuations that primary agents place
on the services as they perceive them (Afanador 2012). To detect these ordered preferences, which reflect
the relationship between the actor and the resources, interviews, workshops and surveys are designed and
carried out and secondary information is reviewed, and with some minimal information requirements, an
operational environment is configured in which the variables to be dealt with are presented using programming methodologies and specific software requirements.
Scenarios analysis: a way to integrate values?
Scenarios are particularly appropriate for evaluating the future development of complex and uncertain systems (Ash et al. 2010), such as SES, and facilitate decision-making with a long-term vision, which helps to
harmonize socioeconomic and environmental objectives (Patel et al. 2007, Raskin et al. 1998) in favor of human well-being and sustainability. Conservation decisions about how, when and where to act are generally
based on expectations for the future. However, when the world is highly unpredictable and there is a limited
spectrum of expectations, these frequently end up being wrong (Peterson et al. 2003). Garry Peterson et al.
(2003) therefore consider that scenarios provide an ideal work frame to develop more resilient conservation
policies, especially in the face of uncertainty.
The models for selecting in a diffuse environment have only been used in valuation exercises as part of the IVBES exercise in the Rabanal
Páramo; this methodological contribution was made by: Afanador JC. 2012. Propuesta Metodológica para la Valoración Económica Enmarcada
en la Valoración Integral de Servicios Ecosistémicos en el Páramo de Rabanal. Documento Informe de Trabajo, Convenio IAvH - MADS. Bogotá,
Colombia.
2
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Figure 17. Scenarios, complexity and uncertainty
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Many methods have been used in socioenvironmental research seeking to understand the future, including
predictions, projections and the development of scenarios. There are a number of methodologies, each with
different levels of uncertainty. A prediction is associated more with the generation of an estimate of the real
evolution of a variable in the future. Projections differ from predictions because they use additional suppositions, which may not materialize; they are therefore subject to greater uncertainty. Scenarios are neither
predictions nor projections and can be based on a narrative, a participatory construction that can then be
supplemented by technical support instruments (for example, models). Scenarios can lead to projections, but
frequently include additional information from other sources. (MA Scenarios) (Figure 17).
Scenarios can serve different purposes, including their use in an exploratory form as a scientific assessment
to understand the function of a system being researched. For example, in the case of studies such as the
MEA, there was interest in exploring hypotheses about interactions and links among key variables associated
with the ecosystems and human well-being. The results of such scenarios can become part of planning and
decision-making processes and help to close the gap between the scientific community and the formulation
of participative policies (MA Scenarios).
As proposed by Alcamo and Rebeiro (2001), scenarios usually contain a description of possible future changes, the definition of the main drivers of these changes, a base year or state, the choice of a time horizon and
a narrative description of each scenario.
Scenarios are frequently classified as exploratory or predictive (anticipatory). Exploratory scenarios are descriptive and explore future trends. Anticipatory scenarios begin with a view of the future that could be neutral, optimistic or pessimistic, in accordance with which the scenarios look backwards in time to discern the
particular future that could be reached. Scenarios can also be created participatively, or based on scientific
information subject to modeling or a combination of both.
On the one hand, qualitative scenarios are an important way of communicating complex topics because they
have considerable depth, describe integrated feedback effects and incorporate a broad range of points of
view about the future. On the other, quantitative scenarios can be used to verify the coherence of qualitative
scenarios in providing corresponding numerical information, and to enrich qualitative scenarios by showing
trends. The combination of qualitative and quantitative scenarios has been used in many recent global environmental assessments, such as the IPCC Special Report on Emissions Scenarios (IPCC, 2000), the Global
Environmental Outlook (UNEP, 2002), that of the Global Scenario Group (Raskin et al. 1998), and the scenarios
of the “World Water Vision” (Alcamo et al. 2000, Cosgrove & Rijsberman 2000).
The creation of future scenarios (mainly qualitative) based on a participative scheme is a process made up of
surveys and workshops, in which the present use and future evolution of ES is analyzed. This is done because
it is viewed as necessary, for linking scenarios to decision-making, to directly include the actors involved;
additionally, to guarantee that they respond to the needs and challenges of landscape management. In this
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sense, the process of selecting the participants is crucial for the results (Kok et al. 2007, Patel et al. 2007) and
the goal is that they should represent the greatest possible variety of actors involved in the process. In other
words, what is most important for the creation of participatory scenarios is that they be more inclusive, and
as representative as possible (politicians, businessmen, citizens and experts) (Andersen & Jaeger 1999).
Scenarios built participatively, and which include quantitative elements (models), are traditionally created
using future possibilities in accordance with the different possible trends of the associated actors and variables. This type of scenarios is well-designed in methodologies such as the one adopted by the MedAction
European multi-scale project (Kok et al. 2004, Kok et al. 2006).
Regarding how this type of analysis has been used worldwide, we stress that the MEA designed future scenarios at the global scale with the aim of underlining the main existing differences between the diverse forms
of understanding development, and to inform decision-makers about the consequences of following the
different paths with respect to ES (MEA 2005a, MEA 2005b, MEA 2005c). Given that landscape management
decisions are more political than technical, it is understood that the role of integrated valuation is to provide a greater amount of available information in an organized and complete form about trade-offs, conflicts
and values, which, along with other tools and analysis, facilitates decision-making about the landscape. In
this sense, the impossibility of having a method for the inclusion of values that would be neutral and would
provide a “technical” solution must be recognized. Thus scenarios analysis, although it cannot be cataloged
as a way to integrate values, can be viewed as a way to organize, include and participatively build based on
valuation. That is why scenarios are representations of the different existing trade-offs and, a way to demonstrate conflicts involving languages and valuation methods. In other words, scenarios are a participatory
construction where differences are recognized and technical elements are integrated. It would even permit
the insertion of previously mentioned methods, such as multi-criteria valuation, TEV and the use of synthetic
indicators. The MEA was one of the most important projects involving scenarios analysis.
The scenarios that created have therefore been used as a reference point for other projects, for example,
the Bizkaia ecosystems assessment, which transferred the scenarios developed in the MEA to a local situation. The purpose was to develop integrated and interconnected scenarios at multiple scales, to thus enable
greater appreciation of the interconnectivity of processes and people (Kok et al. 2007). In an effort to find the
best way to organize the different results of the valuation process to contribute towards decision-making, it
was decided that in the IVBES, scenarios analysis could be the best way not only for including the dimensions
of value, with the respective existing trade-offs and synergies, but also the context of these valuations, for
example, institutional and governance aspects associated with the valuation process itself.
In the IVBES, the recommendation is to begin by creating participatory scenarios, making use of inputs developed in previous phases and, subsequently, to supplement the scenarios with quantitative developments.
The main objective of this type of methodology is to participatively build future scenarios for the purpose
of facilitating analysis of the impact of current policies on the landscape, along with the search for possible
options for response so that such scenarios would be supplemented by quantitative information.
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Why carry out an
Integrated Valuation?
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The classic question as to why there is a need for valuation of the environment is generally addressed in the
textbooks with the explanation that, although there is a high degree of dependency between the socioeconomic system and the natural or ecological system (as a supplier of resources and as a drain), its importance
has not been valued, which has led to growing levels of degradation and transformation and, consequently,
has seriously affected the well-being of the human population. This is explained by the inability of the market
to integrate these values, which in turn stems from market failings (the existence of shared resources, public
goods and the generation of externalities). Within this logic, economic valuation fulfills the fundamental role
of correcting market failings, and thus the idea of having a common unit of measurement (monetary unit) in
valuation exercises has been considered as of great importance. Much of the effort for economic valuation
has been aimed at finding appropriate methods to monetarily quantify the goods and services provided by
nature, regardless of whether or not market prices exist that could help in this regard.
However, when speaking of the importance of valuation in contributing towards decision-making associated
with landscape management, monetary valuation is not always sufficient, is sometimes unnecessary and in
other cases can even be counterproductive. The importance of a common unit such as the monetary unit
can be useful in certain contexts but not in other types of schemes (even within the same economy) and can
lead to bad decisions, aggravate conflict or imply huge costs distributed over time and space. Monetary valuation is fundamental in aspects such as environmental accounting (which is being supplemented by physical
accounts), in the determination of environmental liabilities, the assessment of environmental impacts to be
compensated and as a basis for the design of certain economic instruments.
In a way, the expansion of socioenvironmental conflicts in recent decades and the loss of fundamental ecological processes and functions as part of ecosystem services has shown the need for a more integrated valuation. The gains stemming from having a common unit such as the monetary for making decisions associated
with landscape management are often small compared with the large conflicts generated by the impossibility of including other types of values, such as the cultural value represented by an ES for a community and
ecological processes and functions that sustain a broad variety of services of the ecosystems and which are
essential for economic performance and human well-being. The logic of valuation is to show the importance
of biodiversity and ecosystem services to facilitate their incorporation into public decision-making processes
(Mooney et al. 2005).
In this regard, the IVBES is relevant for landscape management to the extent that it enables the inclusion and
recognition of values, reveals trade-offs and synergies between them and provides a context for the different
values that would contribute towards better decision-making.
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Integrated Valuation for Landscape Management
Even though the ES approach has gained favor in research and in the decision-making arena, restrictions
that have limited its applicability can now be identified. The first involves the methodological framework for
valuation, about which there is no consensus that would enable politicians to make decisions using the same
criteria in different spaces and scales (Armsworth et al. 2007, Seppelt et al. 2011). The second refers to the
emphasis in the debate about methodological aspects of the valuation of such services, which has ignored
the link between valuation and management (Cowling et al. 2008). The greatest limitations in this regard are
associated with the lack of information at relevant scales for decision-making, a low level of practical knowledge in institutional decision-making, its implementation structure and the lack of models to coordinate economic incentives with conservation objectives (Seppelt et al. 2011). The recognition of these restrictions in
the ES approach as an effective tool for ecosystem management has fostered the development of methodological proposals with an emphasis on the link between ES valuation and decision-making (Cowling et al.
2008, Daily et al. 2009, de Groot et al. 2010, Lopes & Videira 2012). Some of these proposals stress the need
to generate scientifically based information as an input for decision-making (Groot et al. 2010), while others
stress the importance of generating information that decision-makers can easily use (Cowling et al. 2008).
Ultimately, there is a need to have scientifically based information that would be necessary, relevant and
sufficient for building the required knowledge for adequate decision-making, in cultural, political and social
terms, and which could be translated into efficient management instruments. However, guaranteeing the
availability of sufficient scientific information to be transformed into useful knowledge for landscape management is not evident. In this sense, the building of knowledge, decision-making and finally management
must be permanent and in the framework of processes for reaching agreements among actors, in other
words, in terms of adaptive governance.
In this same vein, de Groot et al. (2010) stress the challenges that remain for integrating ES in the planning,
management and design of the landscape. To surmount those challenges, the authors propose the inclusion
of the following stages in valuation processes: 1) understanding and quantification of how ecosystems provide services, 2) valuation of ES, 3) use of ES in the analysis of trade-offs and decision-making, 4) use in planning
and management and, 5) financing of sustainable use of ES. Their discussion places emphasis on methods
for classification and quantification of ES and the analysis of trade-offs in changes in soil uses and coverages
(Figure 18).
Another ongoing initiative, associated with activities of the Convention on Biological Diversity (CBD) which
is held periodically, is the Dialogue on International Financing for Biodiversity (IDB): the role and nature of
innovative financial mechanisms. In this venue, a methodological scheme has been proposed for biodiversity
valuation and its integration into decision-making at different scales. The proposed steps range from identifying key actors and policies, the current status, history and trends of biodiversity and ES, to their integration
in policy instruments (see Figure 19).
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Figure 18: Conceptual framework for integrated evaluation of ecosystems and ecosystem services
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Figure 19: Valuation of biodiversity and ecosystem services for socio-ecological systems management

Source: Ministry of the Environment of the Government of Sweden 2013.
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Daily et al. (2009) recognize the practical difficulty of integrating natural capital in decisions about soil use
and propose a conceptual framework for the implementation of a strategic plan for ES provision, which emphasizes orienting the exercise towards decision-making. At the same time, they maintain that science must
generate information that can be used by different actors, so that the social and political context in which this
type of exercises takes place must not be lost sight of. Their approach holds that the valuation of ES oriented
towards landscape management is part of the art and politics of social change, rather than of science (see
Figure 20).

Figure 20. Integration of ES in decision-making
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Cultural and
economic models

Services

In the same sense, another fundamental point of reference for the IVBES proposal is the conceptual framework presented by Lopes & Videira (2012). This scheme makes use of five stages (see Figure 21) of a cyclical, integrated and adaptive character, which are basically similar to the phases proposed by the IVBES, the
purpose of which is to support the decision-making process, in this case as applied to marine and coastal ES.

Figure 21. Conceptual and methodological framework for evaluation of ES in marine-coastal contexts
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Source: Lopes & Videira 2012.
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As expressed in Figure 21, in this conceptual framework, the valuation phase has two prior phases relevant to
the context and characterization, which enables the valuation to have space for explanation beyond being a
simple isolated valuation exercise (Lopes & Videira 2012).
Figures 22 and 23 present approaches to integrated valuation for decision-making. In Figure 22 the analysis
from a multi-dimensional approach helps the actors using a drawing of a flower to identify and recognize the
different trade-offs found in the landscape.

Figure 22: Representation of the multi-functionality of trade-offs among ecosystem services
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Figure 23 represents a methodological approach to addressing ES in decision-making through the participatory valuation of ES. They are produced through the interaction between humans and nature, and the actors
that use and affect ES must therefore participate. The valuation strategy includes an exploration of policies,
identification of services and users, mapping and valuation of the status of ecosystems that provide the services, valuation and options for political advocacy (see Figure 23).
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* EVALUATING POLICY OPTIONS
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ECOSYSTEM SERVICES ASSESSMENT
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Figure 23. Strategy for making ecosystem services visible in decision-making
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Source: Ministry of Environment of the Government of Sweden 2013.
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Because the ES approach has been disseminated and applied mainly in the United States and Europe (de
Groot et al. 2010, Seppelt et al. 2011), much of the debate is oriented towards the research, cultural, economic and political contexts of the developed world. Valuation of biodiversity and of the ES must therefore take
into account the specificities of the contexts of developing countries, requiring complementary or differentiated approaches compared to what is usually applied in other countries (Christie et al. 2012).
Many ES valuation exercises, created for the developed world, are conceived in rural contexts with isolated
communities under very precarious conditions and highly dependent upon services for provision (hunting,
fishing or subsistence agriculture). The frequently romantic approach associated with these realities does not
apply to other communities that are subject to intense acculturation processes, expelled from their territories or decontextualized, who inhabit not only jungles but also rural spaces strongly influenced by the advance of agribusiness, mining companies and colonization of land for the city, as is the case in many communities
in Colombia.
An important proposal for countries where landscape management is an exercise that faces huge obstacles
due to the limited access and integration of scientific information for decision-making, and because of complex and even conflictive institutional contexts, has been proposed by Cowling et al. (2008). The authors stress
that, despite advances in research on the ES approach, very few of these studies are framed within the design
of a social process that would permit effective management of such services. The proposed operational model is supported by the social relevance of the valuation exercise, research inspired by users, empowerment
of the actors and the adaptive handling appropriated by organizations for learning (see Figure 24).
Figure 24. Operational model to safeguard ecosystem services
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As observed in Figure 24, the phases contemplated by the operative model proposed by Cowling et al. (2008)
correspond to assessment, planning and management. The results of biophysical, social and valuation assessments of the ES are used to identify opportunities and restrictions for implementation of the approach
in landscape management. The information generated during the assessment must be used for products
that the actors can easily use to identify, along with them, the objectives of implementation (planning). The
management phase executes and coordinates actions to achieve protection for the ES and their flow towards
the beneficiaries.
Finally, the IVBES methodology applied to landscape management is conceived in the framework of complex
adaptive systems and based on the previously-mentioned developments, mainly contributions by Cowling
et al. (2008). In that sense, the valuation exercise is a process of continuous learning and empowerment of a
set (network organization) of actors with involvement in the landscape, responsible for the valuation (recognition, demonstration, capture) of ES while identifying and assessing the ecosystems that provide them and
also considering how their benefits are distributed (impact on the well-being of communities). The proposal
also seeks to understand the dynamics (changes) and forces that affect the flows of ES (drivers and agents
of change), and proposes the development of a strategic-perspective analysis (construction of probable and
possible scenarios, and definition of an initiative for management) that would lead to adjusting or defining
and applying instruments and strategies to intervene (disturb) the SES. The aim would be to bring it to a new
state of greater integrity and resilience, for the benefit of the well-being of communities and society in general, in search of an adaptive management model.
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It must be pointed out that in the operative model suggested by the IVBES, the character of “integrated” also
refers to the fact that valuation (valuation phase) must be integrated with previous and subsequent phases
that provide context and meaning. In that sense, the valuation process itself is part of an assessment stage,
which, as described in Figure 25, is preceded by a preparation phase and followed by planning and landscape
management phases.

Figure 25. Operative model – IVBES
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As can be seen in Figure 25, the preparation phase is the first moment of approach to the study case and facilitates a preliminary diagnosis of the context in which the valuation exercise is framed. It also makes it possible to determine its purposes, identifying the situation, problem or reason for being of the IVBES, through
a preliminary description of the socio-environmental conflict, the actors involved, their interests and level of
organization. It takes into account aspects involving the environmental history and the dynamics of transformation and degradation of ecosystems. In this phase, the documentary review, interviews and workshops or
meetings with experts and focal groups are key tools for achieving the objective.
In the phase of characterization and definition of the SES, critical processes are identified that define the
system’s identity, structural variables, drivers and systems of change, limits and thresholds if possible, the
actors involved and their relationships (practices, socio-productive activities, formal and non-formal norms
and rules, processes for monitoring, sanctioning and holding land). To finalize this phase, it is necessary to
understand the links of the SES by means of the ES, the implications of identifying, characterizing and prioritizing (where participatory methods and spatial analysis among other methods may be used).
The above will make it possible in the valuation phase to determine the ecological values (bio-capacity, resilience, integrity), social values (cultural values) and economic ones (monetary value, cost-benefit), along
with the identification of trade-offs and synergies that are present. On that basis, in the phase to agree on
scenarios, possible situations are designed that can be participatory or quantitative. The definition of these
scenarios constitutes a tool that provides inputs for decision-making about landscape management, leading
to the generation of a management strategy for ES, in the framework of an adaptive initiative process, through venues for management, instruments, guidelines and monitoring.
In accordance with the proposed operative model, the next section gives details on each phase. The purpose
of each section is described and guiding questions are posed for selection of the appropriate tools according
to the context for application.

5.1. Preparation Phase
In this first step or phase of the operative model, the aim is to prepare and adjust the conditions that facilitate
a valuation exercise. Doing so involves key elements that include identification of the socio-environmental
conflict at the site of study, preliminary characterization of the actors involved and an approach to the social capital in the area, which is fundamental, bearing in mind that it is a participatory process that seeks to
integrate different knowledge and languages of valuation. The second important element is the creation of
an interdisciplinary team of researchers and the identification of participants in local or regional planning
processes or initiatives into which the integrated valuation process can be inserted or linked through implementation of the operative model.
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The preparation phase is the first approach to a general diagnosis that will facilitate a reading of the landscape, preliminarily identifying conflicts and problem situations and scenarios (details about which are given
in subsequent phases). The challenge is to generate conditions to implement the operative model so that it
may make a reading of the relevance, scopes and limitations of the IVBES exercise in the context in which it is
proposed, in other words, define the purpose of the valuation, why it is being done and the people available
for the process. The expected results must also be defined and, on that basis, which elements and instruments are feasible for landscape management. To this end, methodologies are proposed that are specified in
accordance with the conditions in each specific context.
This phase is intended to initiate a structured dialogue by a group of actors who agree upon a set of norms
and tools for landscape management (first step towards adaptive governance). It also seeks to generate capacity in the understanding of SES by beginning a permanent process of building capacities and knowledge
aimed at the identification of conflicts and their possible relevant factors at different scales. In summary,
there are key elements of factors to be used to achieve an approach, which involve:
*General identification of the socio-environmental conflict: recognition of points of view found around the
perception, preparation and use of biodiversity and ES.
*Identification of relevant actors for executing the valuation exercise.
*Initial definition of the research strategy and methodological aspects, with a prior selection of tools to deal
with the actors.
To achieve the first part of this preparation phase, questions are posed that seek to guide the selection of
the necessary methods. Their applicability acquires relevance if the value that is constructed in the social
processes and practices of each group is borne in mind, which is why techniques for approaching the valuation must, to the extent possible, be through groups and discussion to approach the essence of the process
(Zografos & Kumar 2010).
As part of this phase, operative aspects must be defined such as the duration of the process, necessary information, expected results, team required for its implementation and the costs implied by the IVBES exercise.
This is fundamental for guaranteeing successful execution.
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Guiding questions:
The following are guiding questions that must be answered during the preparation phase. The fact that they
are in numerical order does not imply that they are consecutive. Also, although ideally they should all be
answered, the IVBES team may prioritize them if necessary.
1. What is the scope of the IVBES? Why? What for? How?
2. What is the landscape context (social, economic, political) of study for the IVBES?
3. What is the available information for the area of study regarding ecological, social and landscape management topics?
4. What is the landscape management model in the area of study?
5. What are the socio-environmental conflicts in the area?
6. What actors should participate in the IVBES?
7. What are the planning instruments and venues in which the exercise can be carried out?
8. What installed technical capacity is available in the landscape with respect to research teams, organizations (governmental and nongovernmental) or specific persons?
Because this is an exploratory phase, the recommended methods are associated with the social sciences, documentary review, interviews and ethnographic tools that make it possible to capture the essential elements
of the geographical and sociocultural context in which the valuation exercise is to be framed. Table 4 presents
some of the suggested instruments for this phase.
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LIMITATIONS

Availability or access to
the information, processes
for requesting information
and bureaucratic or
administrative delays

A preliminary approach
to the map of actors
based on secondary
information can be
of great importance
before supplementing
the information with a
workshop. In this way,
participation by key actors
is guaranteed
It is recommended that
this methodology be used
once there is clarity about
the key actors within
the socioe-nvironmental
conflict.
The required time for
these methodologies is
considerable with respect
to methodologies such
as workshops. However,
it can be important in this
phase to get a general
idea of the conflict.

DESCRIPTION

Consulting planning documents
facilitates recognizing the
evaluative language that the
formal institutions use, along with
the valuations that this type of
actors carries out of ES. A review
of studies made in the area and
of the files on environmental
control entities.

This is a matrix type tool
that facilitates identification,
categorization and
characterization of actors,
according to their interests,
position and influence in a
determined socio-environmental
conflict. Can be done through
workshops or based on
secondary information.

Workshops with previously
identified key actors, experts and
community leaders with the aim
of supplementing information
from the map of actors and to
identify factors that must be part
of the IVBES

Involves a systematic recording
of observable phenomena in their
real context. The data gathered
is systematized and presented
in the form of profiles, seasonal
calendars, etc.

METHOD

Documentary review

Map of actors

Workshops, focus
groups

Source: the authors

Participative
observation

Schonhuth, M., & Kievelitz,
U. (1994). Diagnóstico
rural rápido, diagnóstico
rural participativo, métodos
participativos de diagnósticos
y planificación en la
cooperación al desarrollo:
una introducción comentada.
Eschborn, Germany: GTZ

Ostrom, E. (2009). A general
framework for analyzing
sustainability of social
ecological system. Science,
325, 405-405.

REFERENCES

X

X

X

1. What
information
is available
for the IVBES
exercise?

X

X

X

2. What is the
landscape
management
model in
the area of
study?

X

X

X

3. What is the
main socioenvironmental
conflict in the
area?

X

X

4. What
actors should
participate in
the IVBES?

QUESTIONS-ACTIVITIES

X

X

5. What is the
scope of the
exercise (why
and for what is
the VIBES?)

Table 4. Methods – Preparation Phase
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Box 2 shows a practical example of the results of this phase for the case of the middle high basin of the se Otún River
(David et al. 2013).

Box 2. Preparation phase
Upper Middle Basin of the Otún River (Risaralda, Colombia)
The landscape management model for the pilot study area of the upper middle basin of the Otún River corresponds to a command-and-control model that has taken
very little account of the needs and feelings of the local community. Theoretically,
recent planning exercises such as formulation of the Organizational and Management Plan for the Otún River basin and the Development Plan for the township of
La Florida have incorporated a participatory concept; however, in the first phase
there is actually no evidence about the type of rupture in the dominant perspective
developed by the institutions (depopulate and restrict use), and in the second, the
degree of execution of the Development Plan has been practically nil and does not
imply any break with the dominant logic.
Some of those involved have felt that the displacement of farmers to develop conservation initiatives in the middle upper basin has been an important conflict, but
which has also occurred repeatedly in the past 50 years. This reflects disorder in the
configuration of the SES of the middle upper basin because of the attempt to develop management and conservation initiatives for the ecological platform while
ignoring the people who are part of it.
The middle upper basin has had planning venues led by the environmental authorities, such as plans for handling protected areas in different categories, the Organizational Plan for the Otún River basin and the municipal organization plans of
Pereira and Santa Rosa de Cabal.
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5.2. Characterization Phase of the Socio-ecological System - SES
Because the generation of ecosystem services depends on social and ecological elements and because socioecological systems are mediated, among other factors, by the ES, a series of steps is proposed which,
based on guiding questions, facilitate finding more appropriate methods and instruments for characterizing
SES according to each context. This characterization is an opportunity for diagnosis and analysis and seeks a
broad understanding of the landscape from the socio-ecological perspective as a fundamental input for the
selection and application of ecological, social and economic valuation methods that are described in the next
phase, which are viewed as the basis for decision making in the scenarios and management phase.
It is therefore necessary to take into account that the dynamics of a SES are the result of socio-cultural, economic and biophysical variables, as well as the multi-scale feedbacks between these variables. Under that logic, these dynamics must account for the application of methods that when combined generate the minimum
requirements for implementation of the operative model proposed for the IVBES.
This phase of the operative model is divided into steps, namely the identification and characterization of
ecosystem services, analysis of actors and governance, socioenvironmental background, characterization
and definition of the SES. For SES characterization, the same structure is used as in the previous phases,
which consists of the description of each step, a proposal for guiding questions and a matrix of methods. This
will be the same for all cases, except for the final step, namely, definition of the SES, in which a well-structured narrative is used to define the key characteristics of the system that give the landscape its identity and
make it a substratum for the dialogue and the integrality of values sought in the valuation phase.
The Guía Docente de Ciencias de la Sostenibilidad (Teachers’ Guide to Sustainability Sciences), published by
the Instituto Humboldt in collaboration with the Universidad del Magdalena and the Universidad Autónoma
de Madrid (Martín-López, González and Vilardy, 2012), is an important reference point for proven tools in the
analysis of socioeconomic systems from which certain approaches are taken in this phase.

Step 1. Identify and characterize ecosystem services
SES characterization begins with the identification of ecosystem services that constitute the bridge that mediates the relationship between social and ecological systems. From the supply side, the capacity of ecosystems to provide ES, and from the demand side, which manifests itself as the perception of importance that
the diverse actors assign in different languages to the benefits they receive from ecosystems, but also their
dependence on them for their livelihoods.
This diagnosis begins with the characterization of ecosystem services, which include their identification,
quantification and specialization, and which makes it possible to understand the relationships between ES
and the trade-offs and synergies that arise in landscape management based on recognition of the units that
provide and benefit from the services.
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This identification of ecosystem services in the landscape will make it possible to guide the exercise of identification and characterization of relevant actors associated with the flow of ES of the landscape. Once these
services have been identified, the key actors associated with them through their consumption, production,
transformation, conservation or restoration must be recognized. These actors may be ES users and positively
or negatively impact the provision of such services or have diverse degrees of governability with respect to
the services, among others.
For this step, it is suggested that a rapid review of the ES associated with the landscape be undertaken in
accordance with its spatial characteristics. This review, which can be done participatively within the IVBES
work team or by an enlarged group of experts, will make it possible to identify the groups of users that act at
a higher scale, or actors who strongly influence the landscape, as well as flows among ES.
Guiding questions:
1. What are the key ES identified and prioritized by the actors?
2. What ES are part of the supply, in accordance with ecological and biological information?
3. What is the status and trend of the ES?
4. How do changes in soil use and coverage affect the provision of ES?
5. Upon what ES do the socio-productive and subsistence activities in the SES depend?
6. What is the current status of the ecosystems?
7. What are the main drivers of change in the ecosystems and their associated ES?
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Source: the authors

Workshops aimed at the
identification of ES

Involves meticulous and
systematic recording of
observable phenomena in their
real context. The data gathered is
then systematized and presented
in the form of profiles, seasonal
calendars, etc.

Workshops,
focus groups

Workshops
with actors

Participatory
observation

Schonhuth, M. & Kievelitz, U.
(1994). Diagnóstico rápido
rural, métodos participativos,
diagnósticos y planificación en
la cooperación al desarrollo:
una introducción comentada..
Eschborne, Germany: GTZ.

Requires correct
identification of the actors in
this stage of preparation.

Workshops with previously
identified key actors, experts and
community leaders.

Documentary
review

Ethnographic techniques
such as this in some
cases require lots of
time for successful
execution with good
results.

Ostrom, E. (2011).
A Background on the
Institutional Analysis and
Development Framework.
Policy Studies Journal 39:7-27

Its effectiveness depends
on the availability and
systematization of
information. May require
abilities in handling and
access to scientific journal
databases.

Consultation of planning
documents facilitates recognizing
the valuation language used by
the formal institutions along with
valuations that this type of actors
makes regarding ES.

•

REFERENCES

LIMITATIONS

DESCRIPTION

METHOD

QUESTIONS - ACTIVITIES

X

X

1 What
are the
key ES
identified and
prioritized
by the
actors?

X

X

2 What
ES are
part
of the
supply,
in accordance
with
ecological and
biological
information?

X

3 What
is the
status
and
trend of
the ES?

X

X

4 How
do
changes
in soil
use and
coverage affect
the provision of
ES?

X

5 Upon
what ES
do the
socio-productive
and subsistence
activities in
the SES
depend?

6 What
is the
status
of the
ecosystems?

7 What
are the
main
drivers
of change in the
ecosystems
and
their associated
ES?

Table 5: SES Characterization Phase – Step 1.
Identification and Characterization of Ecosystem Services.

87

88

Source: the authors

For adequate mapping of ES to
facilitate understanding spatial
dynamics of the supply and
demand of ES and the different
flows and trade-offs.
Crossman et al.; 2013 propose
a protocol to guide the mapping
and quantification of ES aimed
at providing information for
decision-making.

Models based on ecological and
economic valuations methods. It
includes elements of supply and
demand of ecosystem services.
It is spatially explicit. It provides outputs in biophysics and
economic terms. It guides the
design of scenarios. It permits
the tradeoffs analysis. The model
operates in different SIG environment, for example, Arc Gis,
QGis, etc.

Mapping of
ecosystem
services

INVEST:
Integrated
Valuation of
Ecosystem
Services and
Trade-offs

At the technical
level: geographical
information
requirements,
consultation with
experts

At the methodological
level: only takes into
account two dimensions
of value. Biophysical
approach.
• At the technical level:
requires geographic
information and the
drafting of tables and
preparation of the
information for running
the model.

•

•

Tallis, H.T., Ricketts, T.,
Guerry, A.D., Nelson, E.,
Ennaanay, D., Wolny, S.,
Bernhardt, J., (2011).
INVEST 2.0 beta User’s
Guide: Integrated Valuation
of Ecosystem Services and
Trade-offs. Standford: The
Natural Capital Project.

Crossman, N.D., Burkhard,
B., Nedkov, S., Willeman,
L., Petz, K., Palomo, I.,
Maes, J. (2013). A Blueprint
for Mapping and Modeling
ecosystem services.
Ecosystem Services, 4, 4-14

X

X

X

X

X

X

X

X

X

X

X

Box 3. Identification and Characterization of Ecosystem Services.
Upper Middle Basin of the Otún River (Risaralda, Colombia)
The process of definition of the window of study for implementation of the IVBES,
according to available information on soil use in the Upper Middle Basin of the
Otún River, identified five coverages (agro-ecosystem – cattle ranching, forest, páramo, forestry plantation, stubble). After application of the instruments (workshops
and surveys), 12 additional coverages were identified for the area of study (páramo, oak groves, urapan groves, bamboo groves, transitory crops, riverside forests,
agro-ecosystem – onions, potatoes, fish farming and medicinal plants, wetlands,
rivers and streams) for a total of 17. The community actors identified 15 coverages
and the state organizations 7.
The actors identified 34 ES in the zone of study, broken down; the communities identified 28 and the state organizations 20.
Ecosystem services that provide each coverage –Upper Middle basin of the Otún River.

NUMBER OF SERVICES IDENTIFIED

35
30

ECOSYSTEM SERVICES PER COVERAGE
30
25

25

24
20

20
15
10
5
0

Native
forest

Wetlands

Forestry
plantation

Oak
groves

Source: David et al. 2013

The coverage with the greatest number of associated ES was native forest, for which
those attending identified 30 ES, followed by wetlands with 25, forestry plantations
with 24 and oak groves with 20. The coverages/ecosystems with the least number of
associated services were fish-farming agro-ecosystems, rivers and gorges.
The five prioritized services were: water regulation (storage), shelter and source of
biodiversity (habitat of species), water provision, climate and microclimate regulation, CO2 capture and fixing and ecotourism.
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Step 2. Analysis of Actors and Governance
The objective of this step is to understand how decisions about productive activities and land use are made
by the actors associated with the state of biodiversity and ecosystem service deposits and flows. Although
economic profitability is one reason why actors decide to transform use of the land, it is important to identify
the formal and non-formal rules and norms that govern such decisions based on the idea that human beings
respond to changes in the system through institutional mechanisms at diverse organizational levels.
Another key aspect for understanding the dynamics of governance in the landscape involves identification
of incentives that determine the handling of ecosystems, whether market-based or not, understanding that
such incentives may be directly or indirectly determining changes in the SSE.
Analysis of the actors should enable researchers to understand their roles in relation to ES, how they relate to
other actors in the landscape and at what scale these relationships occur. This will enable the identification of
key actors (with awareness of the fact that the rules, visions and motivations of the diverse actors can change over time) who should take part in the process of integrated valuation of ES for landscape management,
which would strengthen the management of such services at the local scale.
It is important to note that the results from this component of analysis of the SES are fundamental for studying trade-offs during the final valuation phase. This analysis thus becomes one of the main inputs for understanding the asymmetries that occur among the diverse actors and at different scales in the landscape.
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Guiding questions:
1. Who are the beneficiaries/users of ES and where are they located?
2. What are the existing formal or informal rules for access and use of biodiversity and ES in the landscape?
Which of these rules are recognized and which are being complied with by the actors?
3. What are the incentives, , that are determining access and use of biodiversity and ES in the landscape?
Which of these incentives are recognized by the actors?
4. How is land distribution and use?
5. Are there elements of traditional ecological knowledge in the areas of implementation of the IVBES?
6. What is the structure of the social network?
7. How can the actors be classified according to their level of dependence on ES?
8. What is the actor’s role in the socio-environmental conflict identified during the preparation phase?
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*Its effectiveness
depends on the
availability and
systematization of
information. May
require abilities in
handling and access
of scientific journal
databases.

The consultation of
planning documents
facilitates
recognizing the
valuation language
that the formal
institutions
use, along with
valuations that
this type of actors
makes regarding ES.

The analysis of
social networks in
the framework of
governance seeks
to identify structural
characteristics of
properties of the
social networks such
as cohesion, social
memory, adaptive
capacity, trust, and
learning. To do so a
database must be
created (correlation
matrix) in which
the relationships
between the actors
are graded.

Documentary
review

Analysis of social
networks

* At the thecnical
level:
At the technical level: It is necessary
a specific software.

*At the methodology level: It has to
be complemented
with other instruments and it has to
be defined in order
of the territory
context. Ideally,
it is apply for the
actor analysis with
respect of resources use.

LIMITATIONS

DESCRIPTION

METHOD

Bodin, O., B., C., &
Ernston, H. (2000) Social
Networks in Natural
Resource Management.
What is there to learn
from a structural
perspective? Ecology and
Society 11 (2).

Ostrom, E. (2011).
Background on the
institutional analysis and
development framework.
Policy Studies Journal, 39
(1), 7-27

REFERENCES

X

1. Who
are the
beneficiaries/
users of ES
and where
are they
located?

X

2. What are
the existing
formal and/or
informal rules for
access and use
of biodiversity
and ES of the
landscape?
Which of these
rules are
recognized and
which are being
complied with by
the actors?

X

3. What are
the market and
governmental
incentives
that are
determining
access and use
of biodiversity
and ES in the
landscape?
Which of these
incentives are
recognized by
the actors?
4. How
is land
distribution
and
holding?

X

5. Are there
elements of
traditional
ecological
knowledge in
the areas of
implementation
of the IVBES?

QUESTIONS - ACTIVITIES

6. What
is the
structure
of the
social
network?

7. How can
the actors
be classified
according to
their level of
dependence
on ES?

X

8. What is the
role of the actor
within the socioenvironmental
conflict
identified during
the preparation
phase?

Table 6. Methods-SES characterization phase – Step 2. Analysis of actors and governance

Source: the authors
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At the
methodological
level: “It is applied
to a sample
population that
is the target of
study to infer
reach conclusions
about the complete
population.”
(Cardenas et al.
2013, page 112),
which requires
a sample design
that in many
cases implies a
minimum number
of people surveyed.
Ignorance of the
specific variability,
which implies the
requirement for
other methodologies
to supplement the
results obtained.
At the technical
level: frequently
implies a logistical
deployment to be
able to “evaluate”
the sample.

Requires correct
identification of the
actors during the
previous stage.

Ethno graphic
techniques such as
this in some cases
require a lot of time
to be carried out
with good results.

At the
methodological
level: requires
knowledge
and expertise
in moderating
workshops and
applying techniques
such as the
metaplan. May
require expert
accompaniment.

Quantitative tool
used to gather
information using
a questionnaire
dealing with
attitudes, opinions
or other data
about a study of
interest. The same
questionnaire is
strictly applied to
all those surveyed,
to compile
representative,
truthful and
objective
information that is
not influenced by
the person carrying
out the survey.
The relationship
established between
the people carrying
out the survey and
those surveyed
is reduced to
formulation of
the question and
recording of the
answer. (“Cardenas
et al. 2013, page
112”). Results are
obtained to be
systematized using
statistical tools.

Workshops with
previously identified
key actors, experts
and community
leaders

Involves systematic
recording of
observable
phenomena in
their real context.
The data compiled
are systematized
and presented in
the form profiles,
seasonal calendars,
etc.

Venue for
identification of
aspects to be
resolved in the
framework of the
IVBES exercise.
Definition of
purposes and
scopes

Surveys

Workshops, focus
groups

Participatory
observation

Planning
workshop

Schonhuth, M., &
Kievelitz, U. (1994).
Diagnóstico Rural,
Participativo-Métodos
participativos
de diagnóstico y
planificación en
la cooperación al
desarrollo: una
introducción comentada.
Eschborn, Alemania:
Deutsche Gessellschaft
fur Tecnische
Zusammenarbeit.

Cardenas, J.C.,
Castañeda, J.L., Castillo,
D., Laverde, C., Pereira,
M.F., & Rodríguez,
L.A. (2013). Métodos
complementarios
para la valoración
de la biodiversidad:
Una aproximación
interdisciplinar: Instituto
de Investigaciones
de Recursos Bilógicos
Alexander von Humboldt
y Universidad de los
Andes.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Box 4 shows a practical example of this step in the Rabanal Páramo

Box 4. Analysis of actors - Rabanal Páramo
From their particular position, each actor finds a use and a differential value in the
services provided by the páramo and within that framework creates a strategy for
use of the landscape. Because the strategies are different and ideas and practices
involving the páramo differ among social actors, this gives rise to the so-called socio-environmental conflicts or trade-offs.
Socio-environmental conflicts and trade-offs identified by the actors – Rabanal Páramo

“FUNCTION” IN
THE LANDSCAPE

Extraction of
minerals and
other subsoil
materials

Agriculture,
cattle ranching
and mining

USE OR VALUE
GIVEN TO
THE PÁRAMO

Páramo and
neighboring
areas as key
spaces for
extraction

STRATEGIES FOR
LANDSCAPE USE

MINERS

LOCAL
COMMUNITIES

Localization
water tables.
Water (for the
ovens) is extracted
from the mine itself
or from local
aqueducts.

REGION
Cattle ranching
and agriculture

To regulate
soil use from an
environmental
perspective

Páramo as
space for
production,
subsistence and
habitation

Páramo as
water source

Páramo
as strategic
ecosystem,
especially for
water
resources

Deﬁnition of
areas for
establishment of
water production
and protection
zones

Location of intakes
at high points.
Eﬀorts to protect
springs

Deﬁnition of the
páramo as a space
to be conserved

CONFLICTS AND TRADE-OFFS
Source: Rodríguez-Murcia 2013. Rubio et al. 2012
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FORMAL
ENVIRONMENTAL
INSTITUTIONS

Step 3. Socio-ecological background
The objective of this step is to approach the understanding of SES through the historical relationships between society and nature that have marked changes in the landscape. Based on this information, processes
can be reconstructed that have energized and given rise to socio-environmental conflicts or opportunities.
This makes it possible to recognize patterns or trends of possible adaptive responses in a future time (Vilardy
& González 2011).
According to Martín-López and González (2012), the analysis of socio-environmental backgrounds guided by
a geographic and temporal multi-scale perspective can entail two exercises:
1) Description of the socio-ecological history of the region based on the most important social and environmental events that determine models for the relationships between society and nature within the SES.
2) Historical description of the landscape and environmental management: the main changes in institutional
management are analyzed, identifying periods of greater or lesser efficacy, in terms of sustainability of the
landscape and political, ecological or economic interventions. These interventions occur not only at temporal
and spatial scales but are also subject to diverse levels of power.
Guiding questions:
1. What is the relationship between historical and cultural use of ES?
2. What are the main status and trends that describe the historical background of the SES?
3. What has the historic dynamic of appropriation, transformation and use of the landscape been like?
4. What are the main events that have marked the history of landscape management in the region?
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DESCRIPTION

This exercise seeks to
identify milestones and
key moments that, in the
history of the landscape,
have influenced changes,
such as the increase or
decrease in ES; identification
of environmental, social
and institutional conflicts
associated with the different
actors; identification of
relevant actors in the history
of the basin; changes in
soil use; which will serve in
carrying out the IVBES, to
confirm the presence of the
conflict, in addition to showing
certain aspects of the IVBES,
such as identification of the
main drivers of change and
trade-offs, among others.

METHOD

Time line

• At the
methodological
level: requires
review and
systematization
of detailed
information;
the scopes of
the exercise
are determined
to the extent
that adequate
information is
gathered.

LIMITATIONS

REFERENCES

X

1. What
is the
relationship
between the
historical
and cultural
use of
ecosystem
services?

X

2. What are
the main
states and
transitions
that
describe the
background
of the SES?

X

3. How has
the historic
dynamic of
appropriation,
transformation
and use of
the landscape
been?

QUESTIONS - ACTIVITIES

X

4. What are
the main
events that
have marked
the history
of landscape
management in
the region?

Table 7. Methods – SES characterization phase – Step 3. Socioenvironmental background

Source: the authors
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Schonhuth, M.,
& Kievelitz, U.
(1994).

• At the
methodological
level: scarce
or imprecise
information will
influence the
scope of the
exercise.

• At the
methodological
level: requires
correct
identification of
the actors during
a previous stage
Ethnographic
techniques such as
this in some cases
require a lot of time
to be carried out with
good results.
Requires knowledge
and expertise
in moderating
workshops and
applying techniques
such as the
meta-plan. May
require expert
accompaniment.

Workshops with previously
identified key actors, experts
and community leaders.

Involves systematic reporting
of observable phenomena in
their real context. The data
compiled are systematized
and presented in the form of
profiles, seasonal calendars,
etc.

Spaces to identify aspects to
be resolved in the framework
of the IVBES exercise.
Definition of purposes and
scopes.

Workshops,
focus groups

Participatory
observation

Planning
workshop

Analysis of states
and transitions

Westoby, M.,
Walker, B.,
& Noy-Meir,
I. (1989).
Opportunistic
management
for rangelands
not at
equilibrium.
Journal
of Range
Management,
42(4), 266-274

To apply this tool, it is
necessary: 1. To determine
possible states of the SES
of interest (there may be
transitory states that are
represented on a chart using
a discontinuous border).
2. A catalog of states is
then created, which is
simply a description of the
characteristics and properties
of the SES in its different
components.3. Transitions
are represented using arrows
(T1, T2) among the states.
4. A catalog of transitions is
created showing the socioecological dynamics that
determine the change from
one state to another. 5.
Finally, the temporal scale
of the transition must be
determined with the precision
permitted by the information
compiled in previous steps
and phases.

X

X

X

X

X

X

X

X

X

X

X

X

Box 5 shows a practical example describing the socio-environmental history of the Rabanal Páramo
(Rubio et al. 2012)

Box 5. Socio-ecological history – case of Rabanal Páramo Massif
(Boyacá – Cundinamarca, Colombia)
Agricultural and livestock-raising areas are very dynamic; today’s natural remnants
show less change (state b-d) and mining zones are in expansion and growth (in
three dimensions: on the surface as well as through growth in the volume of intervention of the geological subsoil) impacting hydro-geological recharges in unstable change processes.)
While the central zones of páramos have been maintained with slight variations in
area, they have nonetheless been affected by recurrent fires (without formal records), which in an as yet indeterminate amount affect their integrity and ecosystem resilience. Such fires also subject them to an emerging ecosystem, which, while
it has the biotic elements that constitute a páramo, has different population dynamics and relationships between fauna and vegetation, particularly when the zone
has systematically lost its richness in fauna over a number of centuries.
Social history – case of the Rabanal Páramo

State a: From the end of the
last glaciation until before the
conquest. Andean ecosystems
predominate. Indigenous
agriculture

State d: New millennium.
Cattle ranching and crops on
85% of the landscape, greater
impact on areas of páramo
and high Andean forests

Source: Rubio et al. 2012
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State b: First half of the
20th century. 60% expansion
of cattle raising and crops,
impact on biodiversity
of the páramo and
high Andean forests

State c: Second half of
the 20th century. Expansion of
potato monoculture.
Expansion of mining activity,
immigration of mining labor.
Introduction of exotic species.
Increase in zones for pasture.

Step 4. Characterization of the SES
This characterization implies that SES be understood as units with concrete spatial expression, determined
by relationships among their subsystems. In order to define the SES, its spatial and functional limits must be
determined, which will substantially depend on the research objectives and therefore on understanding the
social problems and their desired solutions. There can thus be different criteria for determining the area of
the SES that could emerge from the questions that are to be resolved.
One way to define the SES, starting with the social component, is to recognize certain characters that endow
social groups or communities with a singular identity (it cannot be assumed that all social groups really correspond to communities, so that this condition must be confirmed), which include cultural, ethnic, religious
or political differences, regarding isolation from or access to information networks, which can, at a given
moment, create a “separate” and “recognizable” social system.
Multi-temporal follow-up on the structure, patterns and spatial processes at the scale of the landscape permits an interesting approach to the ‘identity’3 of the SES. The landscape from the perspective of ecology is
an inherently socio-ecological synthesis, whose causality is both biophysical and symbolic: Use of the land
comes from its ecological potential, the way in which the different actors understand and intervene the
landscape, but also the conditions for access and control (Rubio 2012). That is why information from remote
sensors and geographic information are of primary importance for characterization of the SES. Spatial analysis tools become an important input in the integrated valuation process because in SES characterization, they
facilitate identification of the supply, demand and flows of ES in the landscape, subsequently making it possible to value them, understand the dynamics and propose guidelines for management of a resilient landscape
with multiple functions.
To integrate these elements into the definition of the limits of the SES, it is suggested that the theoretical
ecological regionalization approach be used, with which spatial homogenous units can be identified, based
on such aspects as climate, soils, hydrology, geomorphology, ecosystems and biodiversity (Duque 2011). This
exercise can be guided by the nomenclature proposed by Klijin and Udo De Haes (1994) for the hierarchical
classification of ecosystems.
Once the different hierarchical levels of the ecological system have been identified, that information is then
mapped. This facilitates identification of the heterogeneity of the landscape, which may not coincide with the
previously-identified landscape management or administrative boundaries. The spatial information from the
ecological zoning is therefore to be corroborated with the political-administrative or landscape management
boundaries, in order to adjust the boundaries of the SES.
3

Identity understood as the set of relationships that characterize an SES and give it its particularity
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Guiding questions:
The following are guiding questions for SES characterization, which are numbered with a suggested order;
however, the IVBES team may or may not follow that proposal. At the same time, if it is not possible to answer
all of them, the recommendation is to prioritize the key questions for the context.
1. What are the components and processes (structure) of the key ecosystems for the supply of ES?
2. What is the spatial representation of the ES supply units that have been identified in relation to the location
of their beneficiaries?
3. What are the scales at which the different components of the SES interact and operate?
4. What are the spatial limits of the SES?
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Table 8. Methods – Characterization phase of SES – Step 4. Delimitation of SES

QUESTIONS-ACTIVITIES

METHOD

DESCRIPTION

REFERENCES

1. What
are the
(structural)
components
and processes
of key
ecosystems
for the supply
of ecosystem
services?

2. What is
the spatial
representation
of the
ecosystem
service
providing units
identified in
relation to the
location of the
beneficiaries of
such services?

•
At the
methodological
level: it is
important
to link
information that
characterizes
the types and
magnitudes of
demand for ES
identified in
step 1.
At the technical
level: can
require graphic
design abilities
depending
on the way
in which the
resulting
model is to be
presented.

Franco, L.,
Delgado, J.,
Andrade, G.I.,
Hernández, S.
& Valderama,
J., (2011).
Humedales
altoandinos
frente al cambio
climático global.
Evaluación de
vulnerabilidad
y estrategia de
adaptación de
un complejo de
humedales de la
cordillera oriental
colombiana:
lagunas de
Fúquene,
Cucunubá y
Palacio. Informe
interno (pp.
182): Fundación
Humedales y
Ecopetrol.

X

X

LIMITATIONS

3. What are
the scales
at which the
different
components
of the SES
interact and
operate?

4. What
are the
(functional
and
operative)
spatial
limits of the
SES?

Conceptual
models of
ecological
processes

A geographic
description of the
ecological cycles
of processes
and functions
associated with
ES identified and
characterized
in step 1. Can
be represented
with the aid of
experts or in the
framework of
participatory work
exercises.

Social
cartography
(map of
spaces for
use)

Makes it possible
to represent
the landscape
in meanings
and ways of
understanding
and appropriating
the landscape,
and therefore the
dynamics and
trade-offs between
ES are represented
according to the
perceptions of the
involved actors.

•
At the
methodological
level: must
work in the
community
with key actors
and expert
knowledge

Rodríquez,
C.A. (2010).
Cartografía Local
(Vol. 1). Bogotá:
Tropenbos
Internacional
Colombia.

X

X

X

Multitemporal
analysis of
coverage of
the earth

Makes it possible
to recognize
how ES flows
have historically
occurred and
how socioenvironmental
conflict manifests
itself at the
landscape scale
over time,
providing clues
for functional
delimitation of the
SES.

•
At the
methodological
level: requires
quality
geographic
information at
relevant scales
and application
of methods
for analysis of
changes in soil
use.
At the technical
level: handling
of GIS remote
sensor
information.

Were, K.O., Dick,
O. B. & Singh,
B.R., Remotely
sensing the
spatial and
temporal land
cover changes
in Eastern Mau
forest reserve
and Lake Nakuru
drainage basin,
Kenya. Applied
Geography, 41,
75-86

X

X

X

Ecological
zoning

Consists of
identifying
and mapping
homogenous
spatial units
based on such
aspects as climate,
soil, hydrology,
geomorphology,
ecosystems and
biodiversity. This
exercise makes it
possible to identify
the heterogeneity
of the landscape
beyond
administrative
or previously
identified
management
limits.

•
At the
methodological
level: requires
biophysical
geographic
information at
the relevant
scale.
At the technical
level: requires
use of GIS.

Vilardy, S., &
González, J.A.
(Eds.). (2011).
Repensando la
Ciénaga: Nuevas
miradas y
estrategias para
la sostenibilidad
en la Ciénaga
Grande de Santa
Marta. Santa
Marta-Colombia:
Universidad
del Magdalena
y Universidad
Autónoma de
Madrid.

X

X

X

Source: The Authors

•

•

•

X
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Box 6 shows an example of a practical case in which SES delimitation was carried out in the Rabanal Páramo. (Rubio et al. 2012).

Box 6. Characterization of the SES Rabanal Páramo Massif (Boyacá – Cundinamarca,
Colombia)
The SES characterized in the case of the Rabanal páramo includes an area containing 40% of the coverage of
the original páramo and which provides a range of services at different scales: at the local (villages of the páramo) and regional (municipality of Tunja).
The SES defined in the Rabanal region can initially (schematically) be described in its structuring variables as an
Eastern Andean biogeographical space, where the dynamics occur in an interface determined by the relationship between the predominant agricultural and livestock raising systems and fluctuating settlements in the
framework of growing mining exploitation. Other factors include the permanence of fragmented forest areas
and the isolated centrality of a páramo (which is biologically impoverished and without fauna), located on a flat
summit of a massif interspersed with ridges. It is surrounded by a human population that is highly dependent on
water regulation and production and has very dynamic and growing peripheral socioeconomic activity (economic corridors: Bogotá - Tunja - Chiquinquirá - Ubaté and intermediate roads).
In that sense, it may be affirmed that the scales of operation are linked to the supply and demand systems that
define the macroeconomic price of coal and coke (market with Brazil and China), such as the productive relationships that determine the potato market, in the regional, national and Eastern Andean supra-regional context
(even as far away as Venezuela).
The environmental situation of the Rabanal Páramo is determined to a great extent by a growing dynamic of
coking coal mining extraction (133 pitheads, with an approximate extraction of 47,730 tons/month, and 772 coke
ovens, with a monthly production of nearly 19,200 tons and a coal requirement used for their manufacture that
reached 30,880 tons/month in 2008), in addition, to the permanent presence of agricultural and livestock raising
systems (mainly potatoes and dairy farming). In the geographic context of the area, there are also natural and
seminatural zones. Some continue to have typical páramo coverages that protect certain watershed zones, such
as the irrigation district and reservoir that supply water for approximately 91 aqueducts, including those of the city
of Tunja. The active mining extraction along with coke generation and agricultural and livestock raising activities
come into direct conflict with water production and conservation of the region’s remaining biodiversity. There are
also hydrogeological affectations and direct contamination caused by coal extraction and the use of water to
extinguish the 772 Coke ovens, which requires 15,440 m3/month (Londoño et al. 2010).

Characterization map of the SES – Rabanal Páramo.

Conventions

Roads
Water divisions
SES perimeter 3000 meters
above sea level
General SES coverage
Water
Water
Páramo
Arboreal planting
Urban
Surface mining
Irrigation District
Productive mosaic
Páramo
General basin
Graphic scale: 1: 200,000
kilometers
General location of Rabanal Páramo
Massif Boyaca & Cundinamarca

Source: Rubio et al. 2012

Step 5. Definition of the SES
The final moment in SES characterization is summarized in the process of definition, using a narrative, of the
described steps in which their components are analyzed and which facilitates identifying their key management factors, thus giving them “identity.” In other words, the description of the variables of which the SES are
structured and composed defines their status and identity, which is determined by the flows between SES.
The following is a practical example (Box 7) which was used to define the SES in the Upper Middle Otún River
basin (Rubio et al. 2012). In this case, no key questions were defined because the exercise had more to do
with listing the information obtained in previous steps than with responding to new questions.

Box 7. Definition of the SES in the Upper Middle Otún River Basin
While during the early phase of the 20th century the relationship between the social and ecological
systems of the Upper Middle Otún River basin was one of exploitation, historical processes have made
it a space dedicated to conservation and ecosystem promotion, ignoring the needs of the inhabitants.
As a result, the current reality of the basin is one of vulnerability of the SES in the dimension of the social
system. This is an example of multiple pressures brought to bear by the environmental authorities, who
have forced the inhabitants of zones that are important for conservation to abandon their places of
settlement. The SES of the Upper Middle basin thus present trade-offs, in so far as its social capital has
been eroded because of restrictions historically placed on exploitation of its ES.
That is the result of a command-control type vision, which throughout history has ignored the importance of local processes in ecosystem management, to the point where it has fostered an identity of “extreme vulnerability” in the basin in relation to the livelihoods generated by its inhabitants. By labeling the
inhabitants of the zone as transgressors of conservation, an attempt was made to transform the social
dynamics that have been generated since the earliest processes of occupation of the basin.
It should be pointed out that, while there are interests primarily aimed at conservation, the Upper Middle
Otún River Basin has not been conceived of without people. This is explained by the growing dynamics
and promotion of ecotourism in the zone since the end of the 1990s, in which public and private capital
has been invested and community organization processes have been generated to promote that activity. Pressure has thus been placed on the traditional livelihoods of the inhabitants of the zone, given
that uses involving changes in soil cover and use of the biodiversity of the zone have gradually been
restricted. This coercive reconfiguration of people’s livelihoods has generated multiple displacements
of families who, seeing their productive options limited, must seek new opportunities in other places.
It is important to recognize that there is great potential in terms of social capital in the basin. Grassroots
organizations and young people committed to environmental conservation and interpretation processes and ethno-knowledge are some of the elements that could serve to foster local processes for use
and conservation of the ecosystem services generated.

103

5.3 Valuation phase
With the aim of generating a process that would address the complexity of ES, there is a need for the interaction between multiple disciplines to show their total value (Cowling et al. 2008). In that sense, there must
be valuation processes that take into account such dimensions as the ecological and socioeconomic ones.
While trade-offs have different approaches at different points in the IVBES, it is felt that, given that they
facilitate recognition of the asymmetries that arise among the diverse actors and their valuations, as well
as among the different scales (temporal and spatial), these become the appropriate analytical framework
for integrating the findings of valuations and connecting their inputs to scenarios analysis. In that sense, the
analysis of trade-offs is included as a step within the valuation phase.

5.3.1. Sociocultural valuation
It is important to stress that while the sociocultural valuation approach in many cases has involved the use of
tools that make it possible to prioritize ES in accordance with the vision of the social actors in the landscape,
thus obtaining the “value” that they place on each service, such a valuation exercise ends up reducing value
to a quantitative expression (Rodríguez-Murcia, 2013), which, even when it is not monetary, in many cases
ignores the relationship between valuations and the practices of people and the sociocultural contexts that,
in the final analysis, generate the scores expressed in the prioritization. In a more narrow sense, they do not
reflect on what the concept of value means in the lives of communities and in nonmonetary (or quantitative)
languages. That being the case, sociocultural valuation exercises have been presented in an incipient fashion
based on the economic and natural sciences, thus opening an interesting path for dissertation in the human
sciences (Rodríguez-Murcia 2013).
From this perspective, it becomes evident that sociocultural valuation must not be reduced solely to exercises for the prioritization of ES, but that it must be a witness to the way in which actors value such services.
It must be recognized, however, that in this section, emphasis is placed on investigation into the perceptions
of the social actors, because in the phase of characterization of the SES, the focus was on the asymmetries of
power and access to services, as well as the associated institutions and differentiated practices in accordance
with the diversity of actors in the landscape. In this sense, in cases in which such a characterization is not
made, tools must be proposed in response to these aspects.
Based on the above, a series of methods is proposed to deal with the different questions that arise when
addressing the objective of sociocultural valuation in the IVBES. The proposed tools include different types
used in areas of the social and economic sciences, and which address, among others, ethnographic and behavioral economic approaches. In line with this, a toolbox is proposed that is relevant for certain contexts or
to respond to certain questions, but which also has limitations that imply an impact on the relevance of its
applicability in some cases, so that the recommendation is to use various methodologies. While the use of
one methodology or another may change, depending upon the situation, it must be stressed that at the end
of this phase, there must be products that clearly show the sociocultural values associated with biodiversity
and the ES and the social constructions that arise in relation to them and for each of the identified actors that
are subjects of the IVBES
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Table 9. Methods-Valuation phase-Sociocultural valuation

METHOD

DESCRIPTION

LIMITATIONS

REFERENCES

Direct Observation

Involves systematic recording of
observable phenomena in their real
context. The data gathered are
qualitative. They are systematized
and presented in the form of profiles,
seasonal calendars, etc.

At the methodological level:
implies greater duration
compared to such methods
as workshops or interviews.
If there is variability in the
ecosystems or activities
carried out by the actors
throughout the year, a record
of such changes is required.
• At the technical level:
requires considerable
availability of time by the
research team.

Schonhuth, M., & Kievelitz,
U. (1994) Diagnóstico
rural rápido, diagnóstico
rural participativo,
métodos participativos de
diagnósticos y planificación
en la cooperación al
desarrollo: una introducción
comentada. Eschborn.
Germany. GTZ.

Informal
Conversational
Interviews

In this type of interview, “Questions
are formulated about a subject
that is broadly explored, without
the use of any guide to define the
process. The aim is not to obtain
systematic information but on the
contrary to capture the variability
of the information reported by
people. Qualitative information
is obtained that can be observed
through testimonies and descriptive
documents about the topics
addressed.

At the methodological
level: While it is key
to understanding the
phenomenon at a broad
level, it can be difficult to
analyze if there is a lack of
clarity about the goal. This
type of interviews could be
relevant if there is no prior
information, because their
usefulness is greater when
beginning a research process.

Bonilla-Castro, E. &
Rodríguez, S.P. (1997).
Más allá del dilema de los
métodos. La investigación
en Ciencias Sociales. Santa
fe de Bogotá D.C.: Editorial
Norma.

Semi-structured
Interviews

These are based on a guide
previously established by the
researcher, involving “a set of
topics that must be addressed with
the interviewees and although the
interviewer is free to formulate or
direct questions as he or she sees
fit, they must deal with the same
topics with all of the people and thus
guarantee that the same information
is gathered.” Qualitative information
is obtained that can be systematized
through the analysis of variables and
triangulation with other information,
among others.

Interviews with
Local Groups

These interviews are undertaken in
the form of workshops and can be
seen as the group version of semistructured interviews. The topics to
be addressed are determined in that
sense. Key actors must be identified
who can respond to the topics to
be researched. Methodologies can
be used, such as those proposed
for the Participatory Rural Appraisal
(PRA) or Rapid Rural Appraisal (RRA)
workshops.

Workshops

These can be either PRA or RRA type
workshops. They are aimed at the
actors in a more general way than
in the case of local groups. They
may use specific methods for these
tools, such as resource assessment
matrixes, maps of spaces of use
(social cartography), valuation
workshops and collective analysis of
alternative options for handling. The
information obtained is qualitative
and, depending on the specific
method, can be systematized in
matrixes, graphs, etc.

•

•

•

At the methodological level:
Ignores the variability of
certain phenomena.

•

At the methodological level:
Ignores the variability of
certain phenomena.

•

At the methodological
level: they are not
ideal for socioeconomic
characterization; in such
cases, it is recommended
that they be supplemented
by using surveys.
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•

Surveys

“A quantitative tool used to gather
information through a questionnaire,
noting attitudes, opinions or other
data about a study of interest. (…)
this same questionnaire is strictly
applied to all interviewees, with the
aim of compiling representative,
accurate and objective information
uninfluenced by the interviewer. The
relationship established between
interviewer and interviewee is
reduced to formulating the question
and recording the answer.”(Cárdenas
et al. 2013. Page: 112) Quantitative
results are obtained that can be
systematized using statistical tools.
•

Social values for
ecosystem services

GIS application developed to
process, map and quantify social
values perceived in ecosystems
through a nonmonetary value index
using surveys.

•

•

Role playing games

“Role-playing games are exercises
that make it possible to represent a
specific situation in a SES, in which
various players assume a role in
their natural context and carry out
activities that simulate reality. This
role can be their own daily role in
life or that of another person or
organization, for example the role of
a governmental or nongovernmental
organization.” (Cárdenas et al.
2013.) Quantitative and qualitative
results are obtained that can be
contrasted.

•

•

Choice experiments
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Economic experiments are a tool
that, when applied to handling
natural resources, facilitates showing
the social element associated with
the use and conservation of such
resources, along with the effects
of implementation by diverse
institutions, among others. They can
be useful in sociocultural valuation
when examining nonmonetary type
valuations by the actors, and can
facilitate an approach to social capital
factors and their relationship with
ecosystem services. Quantitative
type results are obtained, to which
statistical analyses may be applied.

•

At the methodological level:
“It is applied to a sample
of the target population of
the study to infer and draw
conclusions about the entire
population.” (Cárdenas et
al. 2013. Page: 112), which
requires a sample design that
in turn often implies the need
to survey a larger number of
people. Ignorance of specific
variability, which implies the
need for other methodologies
to supplement the results
obtained.
• At the technical level:
frequently implies logistical
deployment to “assess” the
sample.

Cardenas, J.C., Castañeda,
J.L., Castillo, D., Laverde,
C., Pereira, M.F., &
Rodríguez, L.A. (2013)
Métodos complementarios
para la valoración
de la biodiversidad:
Una aproximación
interdisciplinar: Instituto de
Investigaciones de Recursos
Biológicos Alexander von
Humboldt y Universidad de
los Andes.

At the methodological level:
it is a way of representing
reality and can thus ignore
different key topics and
variables for understanding
the phenomena to be
studied, which is why it must
be supplemented with other
tools
At the technical level: implies
the need for an expert in GIS
and the use of specialized
software.

Sherrouse, B.C., Clement,
J.M., & Semmens, D.J.,
(2001). A GIS application
for processing, mapping and
quantifying the social values
of ecosystem services.
Applied Geography, 31(2),
748-760.

At the methodological level:
implies participation by
small groups (less than the
number of people who could
attend a workshop), so it
must be viewed as a tool to
be applied with key actors.
It is important to recognize
that, while this type of
methodologies sheds light
on the behavior of the actors
in diverse circumstances,
its results cannot be taken
literally for decisionmaking and ideally must be
supplemented with other
methods.
At the technical level: implies
the need for a team trained
in this type of methodologies.

Cardenas, J.C., Castañeda,
J.L., Castillo, D., Laverde,
C., Pereira, M.F., &
Rodríguez, L.A. (2013)
Métodos complementarios
para la valoración
de la biodiversidad:
Una aproximación
interdisciplinar: Instituto de
Investigaciones de Recursos
Biológicos Alexander von
Humboldt y Universidad de
los Andes.

At the methodological level:
implies the use of money,
which in turn requires
investment that would vary
depending on the number of
participants. Should ideally
be accompanied by surveys
that show the socioeconomic
and social capital factors
etc., to strengthen and
supplement statistical
analyses. It is recommended
that they be included within
a process and associated
with other methodologies
such as workshops and roleplaying games to boost their
pedagogical capacity.
At the technical level: implies
a team trained in this type of
methodologies.

Alpizar, F., & Cardenas,
J.C. (2011). Experimentos
de campo y economía
del desarrollo. In P.
Brañas-Garza (Ed.)
Economía experimental y
comportamiento (pages
341-354). Barcelona:
Antoni Bosch.

Guiding questions:
Using the previously described description, the following questions are proposed as a guide for developing
the sociocultural valuation:
1. What is the perception of value that the different actors place on biodiversity and ES? This can be responded to using intermediate questions, such as: i. what are the ES that the actors identify and what is the degree
of knowledge that they have about them?, ii. Do the actors have preferences about the use, conservation or
preservation of biodiversity and its diverse ES?

5.3.2. Monetary Valuation
Part of the socio-cultural values can be related to monetary units, which is why there is a great diversity of
methodologies. It is thus important to clarify that only a small part of sociocultural values can be related to
money.
Table 10. Values of use and non-use

TYPE OF VALUE

Values of use

Values of nonuse

SUBTYPE OF VALUE

SIGNIFICANCE

Values of direct use

Result of the direct uses of ES
(consumptive or not)

Values of indirect use

Derived from services for regulation
that are provided by the species and
ecosystems

Value of option

Associated with the importance that
people place on maintenance of ES for
future personal benefit (value of option in
a strict sense).

Heritage values

The value that people place on future
generations being able to have access
to benefits from species and ecosystems
(concern with intergenerational fairness).

Altruistic values

The value that individuals place on other
people in the present being able to benefit
from the species and ecosystems (concern
with intragenerational fairness).

Existential values

The value that people place on satisfaction
derived from knowing that the species
and ecosystems continue to exist

Source: TEEB 2010
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As explained in section 3.4, the TEV which is composed of the values of use and non-use (see Table 9), is
usually the reference framework for undertaking a monetary valuation. To monetarily estimate these values,
there are various valuation approaches, some of which are based on market prices while others use direct
and indirect methods. In the indirect ones, information on real market prices is used to indirectly calculate
the benefits from environmental goods or services for which there are no markets. The main techniques used
are travel costs, hedonic prices, cost of damage prevention and conservation costs. Contingent valuation is
the most important of the direct approaches and is used when there is no market information (see Table 10).
The contingent valuation method consists of using individual surveys to assign a value to an environmental
good or service (Azqueta 2002). It is based on two types of analysis, the willingness to pay (WTP) method
and the willingness to renounce or willingness to accept compensation (WTAC), both of which refer to a use
associated with that good or service on the part of the person surveyed. Each previously described monetary
valuation method has a series of conceptual and methodological limitations that have been discussed in the
literature and which would clearly limit their use to certain contexts (Hampicke 1999, Turner et al. 2003). The
classification of ES used in the IVBES can be integrated with the categories of value proposed in the TEV, as
expressed in (table 10).
Table 11. Ecosystem services and possible categories of value

TYPE OF
SERVICE

SERVICE

DIRECT USE

INDIRECT
USE

VALUE OF
OPTION

VALUE OF
NON-USE

Provision

Includes: food,
fibers and fuel,
biochemicals,
natural medicines,
pharmaceuticals,
potable water
supply

*

N/A

*

N/A

Regulation

Includes: air
quality regulation,
climate regulation,
natural risks
regulation, carbon
reserves, nutrient
cycle, micro-climate
functions, etc.

N/A

*

*

N/A

Cultural

Includes: cultural
heritage, recreation
and tourism,
aesthetic values.

*

N/A

*

*

Source: the authors
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The results of monetary valuation can help to express some of the trade-offs between services and to compare the willingness to pay for them, which in the final analysis is a reflection of the willingness to sacrifice
from one service in order to obtain another. In the IVBES, monetary valuation is a useful tool for measuring
changes in the well-being of individuals in contexts in which the actors have identified and recognized values
of use and non-use of ES, there is a solid cultural consensus regarding these values and the technical justification is clear. In that case, it can be relatively simple to demonstrate their value in monetary terms and reflect
it in the markets.

Guiding questions:
The following are guiding questions that the IVBES team must take into account to aim and define the applicability, relevance and way of carrying out a monetary valuation. Although they are numbered, this does not
imply a concrete order and the team may choose to answer only some of them, although ideally they should
resolve all of them.
1. What types of ES can be associated with a monetary value?
2. Are there trade-offs in which it would be possible or necessary to have a monetary valuation for landscape
management?
3. What are the values of use and non-use that could be addressed in monetary valuation? Can the TEV be
estimated?
4. Can monetary valuation be a basic input for future environmental management instruments?
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Table 12. Methods-Valuation phase-Monetary valuation

METHOD

Changes in
Productivity

Avoided Costs

Replacement Costs

Transference of
Benefits
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TYPOLOGY

DESCRIPTION

LIMITATIONS

REFERENCE

Indirect (revealed
preferences)

Identifies the production
relationship between
a good sold in the
market and the ESthat
serves as an input.
Changes in production
costs associated with
variations in the service
are thus indicative of
value.

Given the nature
of its evaluative
considerations, it
is limited to ES for
provision for which
there is a market.

Rausser, G.C., & Small,
A.A. (2000). Valuing
Research Leads:
Bioprospecting and the
Conservation of Genetic
Resources. Journal
of Political Economy,
108(1), 173-206.

Indirect (revealed
preferences)

Estimate of preventive
expenditures, which
suggest the value
of ES by measuring
the economic impact
caused by variations
in flows of the service.
Includes costs for
treatment of diseases
in the “counterfactual”
scenario and mitigation
costs.

Focuses its attention
on directly identifiable
services that, if they
are not negotiated
in a market, can be
associated with one.
This limits it to ES for
provision and some
for regulation, which
almost exclusively
have an impact on
human health.

Morales, T., Martínez,
J.A., Varela, S. (2012).
Valoración Económica
del Efecto sobre la Salud
de la Contaminación
Atmosférica Por Fuentes
Móviles En Pereira.
Scientia et Technica
XVII, 225-234.

Costs for replacing
ES with artificial
substitutes. The
replacement cost will
represent an evaluative
measurement of the
service. Includes
substitution costs and
functions of damage.

Its application
depends upon ES in
harmony with market
mechanisms. It will
also have to more
deeply understand
the SES particularities
that limit it, to
determine the
monetary (financial)
implications of the
replacement, and the
conditions for setting
the resulting (social)
discount rate.

Coronado, H., & Jaime,
H. (2009). Valoración
de Costos Ambientales
al Uso del Suelo en el
Páramo de Rabanal: Una
Aplicación del Enfoque
de la función de Daño.
Bogotá, Colombia:
Contraloría General de
la República.

Goes beyond the results
obtained in previous
studies for a different
context.

Although it seeks
to adequately
adapt to the areas
where it is used, its
construction ignores
the fundamental
dynamics of value
generation in the area
of study. While among
the less demanding
methods in terms
of information, it
nonetheless requires
implementation
scenarios similar
to those intended
for carrying out
the exercise; this
could become an
impediment for
studies concentrated
in strategic zones with
very special ecological
characteristics.

Corporación
Autónoma Regional
de Cundinamarca, &
Instituto Alexander
von Humboldt. (2006).
Valoración Económica
de los Principales
Bienes y Servicios
Ambientales Provistos
por los Ecosistemas
Estratégicos de
la Jurisdicción
CAR y Diseño de
Instrumentos de
Política que Promuevan
el Uso Sostenible
de los Recursos
Naturales. Bogotá,
Colombia: Corporación
Autónoma Regional
de Cundinamarca, &
Instituto Alexander von
Humboldt.

Indirect (revealed
preferences)

Indirect (revealed
preferences)

Travel Cost

Hedonic Prices

Contingent
Valuation

Models for
Selection
in a Diffuse
Environment

Direct (declared
preferences)

Indirect (revealed
preferences)

Direct (declared
preferences)

Direct/indirect
(may resort
to information
transmitted
through market
mechanisms)

The willingness to pay
for the service can be
estimated in relation
to the number of trips
made for different
associated costs, just
as in the case of a good
traded in the market.

The construction,
while implicit, of a
hypothetical market
could distort value
systems constructed
around identifiable
ecosystems that are
hard to define (e.g.
cultural, recreational),
resulting in an
innocuous effort.
Clearly, although its
application may be
relevant, travel costs
tend to undervalue the
relative importance
imputed by the direct
beneficiaries.

Gurluk, S., & Rehber,
E. (2008). A travel
cost study to estimate
recreational value for
a bird refuge at Lake
Manyas, Turkey. Journal
of Environmental
Economics and
Management, 88 (4),
1350-1360

Estimates the
contribution of an
ES in generating a
price. It supposes that
the environmental
characteristics of the
zone influence the
decision to consume the
related good.

A good alternative
for valuing scenic
beauty services and
those associated
with “environmental”
quality that directly
impact the real estate
market. But it is
difficult to find other
situations where an
ES for regulation,
culture or support
contributes to (direct)
price formation.

Sander, H., & Haight,
R. (2012). Estimating
the economic value
of cultural ecosystem
services in an urbanizing
area using hedonic
pricing. Journal
of Environmental
Management, 113, 194205.

Determines the
willingness to pay an
amount of money to
enjoy the service.
Questionnaires are
used to directly ask
about the willingness
to do so. An approach
to compensatory
variation as an ideal
measurement of
changes in well-being.

Its application to
SES contexts where
the service may
not be explicitly
recognized, or when
its exploitation is
independent of market
logic, can lead to
selection biases or
statistically intractable
problems of
endogeneity, preceded
by deficient landscape
characterization. It
can also induce a
form of exploitation
divorced from the
predominant value
systems. As a result,
it demands a great
deal of information
and is generally
inappropriate for
strategic zones of
study.

Arias-Arevalo, P. (2011).
Esquema de pago por
servicios ambientales
para la gestión de la
belleza escénica en
la cuenca media del
río Otún: Informe de
valoración económica
del servicio ambiental
belleza escénica.
Pereira-Colombia:
CARDER-CIE-BREG-UTP.

Examines the
organization that
each evaluative agent
attributes to the set of
relevant alternatives
for exploitation of the
service, according
to its particular
characteristics, using
Diffuse Logic.

Although it has the
potential to provide
results in accordance
with monetary
metrics, it does not
always do so, thus
its products can be
difficult to interpret.
It also involves
a considerable
technical-scientific
effort that implies
detailed knowledge
of the landscape and
of “nonstandard”
methods.
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Multi-criteria
Analysis

Energetic Balances

Source: the authors
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Direct/indirect
(May resort
to information
transmitted
through market
mechanisms)

Evaluation of
alternatives for
exploitation of an
ecosystem service,
using evaluative
criteria proposed by
the research team,
employing the AHP
technique (Analytic
Hierarchy Process)
along with GP (Goal
Programming).

Implies arduous
multidisciplinary
work in setting the
selection criteria for
the objectives that
would compensate for
the subjectivity of the
method. If it is aimed
at a single monetary
value, of a TEV type,
it could fall into
reductionisms similar
to those presented
by strictly direct
methods.

Aznar, J., & Estruch,
V. (2007). Valoración
de activos ambientales
mediante métodos
multicriterio. Aplicación
a la valoración del
Parque Natural del alto
Tajo. Economía Agraria
y Recursos Naturales,
7(13), 107-126.

Indirect
(using the
energy levels
employed in
productive
decisions)

Evaluation of energy
flows in a socioecological system,
standardized using a
numerical system. The
contributions of each
service to the energy
balance result in a
valuation measurement.
Views energy as a value
generating element.

In socio-ecological
contexts abundant in
feedback mechanisms
and interactions,
determining the
energy flow can be a
complicated task. It
is difficult to use this
method to directly or
indirectly trace the
process of forming
preferences.

Rodríguez, P.C., (2010).
Aproximaciones Teóricas
y Metodológicas
para evaluar parcial
e integralmente las
transformaciones
ambientales en el
Páramo de Guerrero.
(Magister), Universidad
Nacional de Colombia,
Bogotá, Colombia.

5.3.3. Ecological Valuation
There are different methodological approaches that become an input for estimating ecological value. One of
these is the service providing unit (SPU) (Luck et al. 2003), which corresponds to organisms, groups of organisms, of individuals from one or more species, functional groups, functional characters, populations or communities (regardless of the level of biological organization) that contribute through the provision of a particular
service, at the required scale for its beneficiaries (Vandewalle et al. 2008). In this approach, the quantification
of services implies determining the characteristics of these units that are necessary for providing services,
such as population sizes, species distribution, diversity, functional characteristics and phenology (pollination).
Other approaches suggest that these can be seen as spatial units that are the source of the ES (Syrbe & Walz
2012). Martín-López et al. (2009) propose an approach based on service providing functions (SPF), in other words,
ecosystem processes, functional groups (functional diversity) and species with the capacity to provide ES.

Guiding questions:
1. What are the ecological components and processes associated with the ES that have been identified and
prioritized?
2. What is the spatial extent and current condition of the ecosystems?
3. What are the functions of the ecosystems associated with the identified services?
4. What is the dynamic and systems of disturbance (frequency, intensity, magnitude)
5. What are the identified ES providing units?
6. What are the key biodiversity characteristics that affect the ecological functions derived from ES?
7. What is the capacity of the ecosystems to provide ES?
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Source: the authors
Palomo, I., Martín López, B.,
Postchin, M., Haines-Young,
R., & Montes, C. (2012).
National Parks, buffer zones
and surrounding lands:
mapping ecosystem service
flows. Ecosystem Services,
4, 104-116

McGarigal, K. (2013).
Landscape pattern
metrics. Encyclopedia of
Environmetrics (pp. 14411451). Chichester, England:
John Wiley & Sons, Ltd.

At the methodological
level: availability of
geographic information
at the appropriate
scale, technical capacity
and abilities for spatial
analysis. At the technical
level: requirements for
geographic information,
software.
At the methodological
level: availability of
geographic information
at the appropriate scale,
technical capacity and
abilities for analysis
of fragmentation. At
the technical level:
requirements for
geographic information,
software.
At the methodological
level: requires review
of information and
expert knowledge to
identify characteristics
of biological diversity
at different levels,
along with great efforts
to gather necessary
information for analysis.
At the technical level:
requires specialized
knowledge, rigorous
sampling and data
analysis techniques, and
software handling.

At the methodological
level: experience in
participatory mapping,
knowledge of the
landscape. At the
technical level: supply
and demand values
are assigned per pixel;
ignores flows between
coverages.

Assesses key ecological
characteristics to
develop spatially explicit
indicators that facilitate
knowledge of the state
of ecosystems and their
capacity to provide ES.

Facilitates analysis
and understanding of
structures, patterns
and processes at the
landscape scale that
determine the ecological
functions and therefore
the supply of ES.

Consists of the
identification of
characteristics of
biodiversity or f ES
providing units. While
all components of
biodiversity, from the
genetic organization
level to the community
scale, perform some role
in generating functions
and providing services,
functional diversity is
the component that best
explains the effects of
biodiversity and many
essential services for
human beings.

Method whose scope is
to create maps using
participatory workshops
with experts who assign
(coverage-capacity
correlation matrix) values
to ecosystems according
to their capacity to
provide services, as well
as mapping demand
based on expert
knowledge.

Analysis of
ecological
integrity

Analysis of
landscape
fragmentation

Analysis of
functional
diversity

Participatory
mapping
(experts)

Burkard, B., Krolla, F.,
Nedkovb, S., & Mullera,
F. (2011). Mapping
ecosystem service supply,
demand and budgets.
Ecological Indicators, 21,
17-29

DS, S., 28, F., Cáceres,
D. M., Trainer, Díaz, S.,
Quétier, F., Cáceres,
D.M., Trainor, S.F., PérezHarguindeguy, N., Sydonia,
B.H.M.,..,Poorter, L. (2011).
Linking functional diversity
and social actor strategies
in a framework for
interdisciplinary analysis of
nature’s benefits to society.
Proceedings of the National
Academy of Sciences of the
United States of America,
108 (3), 895-902.
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LIMITATIONS

DESCRIPTION

METHOD

X

X

X

X

1. What are
the ecological
components
and processes
associated
with the
ecosystem
services that
have been
identified and
prioritized?

X

X

X

X

2. What is
the spatial
extent and
current
condition
of the
ecosystems?

X

X

X

X

3. What are
the functions of
the ecosystems
associated with
the identified
services?

X

X

X

X

4. What is the
dynamic and
systems of
disturbance
(frequency,
intensity,
magnitude) in
the ecosystem
service providing
units?

X

X

X

5. What are
the identified
ecosystem
service
providing
units?

GUIDING QUESTIONS

X

X

6. What
are the key
biodiversity
characteristics
that affect
the ecological
functions
derived from
ecosystem
services?

X

X

X

7. What is
the capacity
of the
ecosystems
to provide
ecosystem
services?

Table 13. Methods-Valuation-Ecological Valuation

The following is an example (Box 8) of an ecological evaluation in the case of the Upper Middle basin of the Otún River (David et al. 2013).

Box 8. Ecological value
Case of the Upper Middle basin of the Otún River (Risaralda, Colombia)
There are different approaches to ecological value or the capacity of ecosystems
to promote ES, ranging from ecological integrity to analysis at the landscape scale,
which implies recognition of such characteristics as natural ecosystems areas, number of patches and spatial continuity, among others. The Upper Middle basin of the
Otún River has an area of 29,936 ha and its altitude ranges from 1400 m to 4800 m
above sea level. There are four ecosystems present, based on information from the
CARDER and generated by WWF and WCS in 2008: High Andean pluvial, very humid
Andean, very humid páramo and very humid sub-Andean. In the area of the window, very humid páramo predominates, with 12,887.61 Ha, equivalent to 43% of the
total area of the basin; within this ecosystem, 12,634.76 hectares are in their natural
state and 252.85 have been transformed, mainly for uses such as grasses and potato
farming. However, of the entire area of the window, 14,495.73 Ha, or 50% of the area
of the Upper Middle Otún River basin, has natural forest land covers.
Map of vegetation coverages - Upper Middle basin of the Otún River and pilot study area
INTEGRATED VALUATION OF BIODIVERSITY
AND ECOSYSTEM SERVICES FOR
LANDSCAPE MANAGEMENT –IVBES
MAP OF VEGETATION COVERAGES - UPPER MIDDLE
BASIN OF THE OTÚN RIVER AND PILOT STUDY AREA

Conventions
Roads_Otún
Water network
Area of pilot study
Legend
Roads-Otún
Irrigation District
Rocky outcrop
Cattle-raising agro-ecosystem
Coffee-growing agro-ecosystems
Forrest
Bamboo Forest
Permanent crops

Temporary crops
Lakes
Snow
Páramo
Forest plantation
Stubble
Urbanized zones

Vegetation Coverage of Pilot Area

COVERAGE
AREA
HECTARES
Cattle-raising ecosystems: 1,756,335
Forest: 7,204,543
Páramo: 807,929
Stubble: 2,572

Source: the authors
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Box 8. Part 2. Ecological Value
Case of the Upper Middle basin of the Otún River (Risaralda, Colombia)
The protected areas range from national parks to municipal parks, and cover an
area of 25,883.34 Ha, accounting for 73.43% of the area of the Upper Middle basin
of the Otún River. The protected areas are: Los Nevados Natural National Park, Ucumarí Natural Regional Park, Otun-Quimbaya Flora and Fauna Sanctuary and the
Campoalegre Natural Municipal Park.
From the perspective of functional diversity, taking into account that the functional
characteristics of species frequently play a more important role in determining the
response of an ecosystem than its diversity per se, it is clear that recognizing the
composition of the plant community is just as important as knowing about the functional richness of the species (Hopper et al. 2005). The proposal is therefore to give
examples of the potential contribution of plants and some of their functional characteristics to the ES mentioned in the previous section, using ecological processes
that were selected a priori.
Functional characteristics of the Ficus Gigantosyce and Piper Aduncum
Ecosystem service

Ecological process

Functional
characteristics

Ficus Gigantosyce

Piper Aduncum

Ecotourism (associated
with biodiversity
conservation).

Primary production
(food for wildlife)

Size of the fruit
(attracts wildlife)

Large (10 cm). (bats,
birds and primates)

Small (0.002 cm) (bats and
birds)

Maximum height

Tall species (21-30 m)

Short species (0-10 m)

Source: Enríquez-Acevedo 2012

With respect to ecotourism associated with the biodiversity conservation service,
and specifically the conditions of habitat and food for fauna, it was found that the
Ficus Gigantosyce, in addition to the value of its existence, not only provides larger
fruit but also favors the presence of a large quantity of wildlife, a fundamental attraction for ecotourism in the zone. Additionally, F. Gigantosyce, because of its large
size and landscape value, could at some point represent a greater value of existence, without losing sight of all of its possible uses (medicinal, food for humans, wood
and ornamental, among others).
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5.3.4 Analysis of Trade-offs
Despite their importance and potential as a tool for guiding decision-making in valuation exercises, trade-offs
are rarely explicitly addressed and assessed in decision-making processes, so that it is difficult to find conceptual advances and methodological approaches that help to describe, analyze and quantify them. Additionally,
there is recognition of the need to address this type of analysis at the appropriate scales, which permits identification of the different patterns and characteristics of the landscape.
Guiding questions:
Bearing in mind that the analysis of trade-offs must be made after clarifying certain elements of the SES, such
as the identification of actors, characterization of the ecosystem services, among others, from the preparation and characterization phase of the SES, along with the different types of values that the actors provide to
the ES, the following questions are to a great extent answered using inputs produced in the previous stages
of the IVBES.
It must be stressed that such questions are grouped together in accordance with the different classifications
or points of view that can be used to analyze the occurrence of trade-offs. As can be seen, there is no specification of a special category for trade-offs of values, because this is understood as implicit in each of the
typologies presented here.
Trade-offs among ecosystem services:
Are there trade-offs among ecosystem services and if so, what are they and how are they?
Spatial trade-offs:
Are there trade-offs among the different scales (regional, national and local,), and what and how are they?
Trade-offs among beneficiaries:
Are there actors who make decisions about handling ES that (positively or negatively, and directly or indirectly) affect the benefits that other actors receive from such services? If so, what are the power relationships
that arise with regard to the provision of services and which the different actors handle? And what effect
does this have on the supply and demand of ES?
Temporary trade-offs:
Are the benefits from the perspective of a specific timescale prevailing over those of another timescale (for
example, short-term benefits compared to medium-term ones)? If so, what effect is this having on the supply
and demand of ES?
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Spatial
Analysis
Methods

Analysis
of mental
models

METHOD

Etienne, M., Toit, D. R. D.,
& Pollard, S. (2011). ARDI:
A Co-construction Method
for Participatory Modeling.
Natural Resources
Management, 16(1).

Haines-Young, R., Potschin,
M., & Kienast, F. (2012).
Indicators of ecosystem
service potential and
European scales: Mapping
marginal changes and
trade-offs. Ecological
Indicators, 21, 39-53

Maes, J., Egoh, B.,
Willeman, L. Liquete, C.,
Vihervaara, P., Schagner,
J.P., & Grizzetti, B. (2012).
Mapping ecosystem
services for policy support
and decision-making in
the European Ecosystem
Services, 1(1), 31-39

•
At the
methodological
level: information
on changes in soil
use, capacity to
integrate biophysical
and socioeconomic
information in the
GIS environment.
•
At the technical
level: handling
of geographic
information systems
and spatial analysis,
availability of
information.
•
At the
methodological
level: must be
supplemented with
fieldwork.
•
At the technical
level: implies a
team of experts
in spatial analysis
and geographic
information systems
tools.

Analysis of changes in soil use supplemented with socioecological data (handling and use of ES, population density,
health, equality). Consists of mapping the potential of
ecosystems to provide ES and the impact that changes in soil
use can cause.

Spatial indicators for landscape coverage, biodiversity and ES.
In the analysis of trade-offs, maps are of particular interest
when the ecological and institutional scales do not coincide
and when the beneficiaries are located in geographic areas
other than the areas providing the services. Maes et al. 2012
propose the following method: first spatialize indicators for
biodiversity and ES at a regional scale, then analyze the
spatial concordance between multiple ES and biodiversity and
finally the relationships between the state of conservation of
the areas, the ES and biodiversity.

Jones, N. A.H., Ross, T.,
Lynam, P., & Perez, A.
(2011. Mental Models: an
interdisciplinary synthesis
of theory and methods.
Ecology and Society, 16(1),
46 – 46.

REFERENCES

The Actors, Resources, Dynamics and Interactions (ARDI)
model: facilitates creating a collective and shared mental
representation or model of a particular system. The
participants define who the principal actors are along with the
resources or ES, dynamics and interactions between them in
the system to be analyzed. This exercise is proposed in the
form of a workshop in which mental models are discussed and
constructed. The results are of a qualitative type and can be
represented using mental model diagram. When analyzing
trade-offs, this tool can help to identify the different types.

•

•
At the
methodological
level: requires
the application of
surveys, workshops
and interviews with
the actors.
At the technical level:
requires knowledge
and abilities in
programming and
handling specialized
software (Matlab).

LIMITATIONS

•
At the
methodological level:
implies having clear
criteria for selecting
the participants
(experts, decisionmakers at the local,
regional etc. levels)
because the results
will vary depending
upon those criteria.
•
At the technical
level: experience
with participatory
methodologies for
natural resource
management

Cognitive diffuse maps: this tool consists of having the actors
define the important variables of a system, then organizing
them based on their understanding of the topic studied.

DESCRIPTION

X

X

X

X

1. Trade-offs
among ES

X

X

X

2. Spatial
trade-offs

X

X

X

X

3. Tradeoffs among
beneficiaries

TYPES OF TRADE-OFFS

X

X

X

4. Temporary
trade-offs

Table 14. Methods-Valuation phase-Analysis of trade-offs
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Naidoo, R., & Ricketts,
T. H. (2006). Mapeo de
los costos y beneficios
económicos de la
conservación. PLoS Biology
4(11).

•
At the
methodological
level: does not take
into account the
interactions and
feedback cycles that
occur among the
different disciplinary
models.

Involves a typology of relationships among ES based on the
role of the drivers and interactions among the services. Seeks
a broad understanding of the relationships between multiple
services and the mechanisms behind these relationships to
improve the capacity to adequately manage multifunctional
landscapes. Offers some guiding questions and prepositions.

Cost-benefit analysis can provide new knowledge for
conservation planning. First of all, it would facilitate spatial
distribution costs and benefits compared to biodiversity
distribution, enabling us to locate areas of value for both
biodiversity and people (win-win areas for conservation), and
would also facilitate identifying areas of conflict or trade-offs,
where the economic benefits of ecosystem conservation are
low but the values of biodiversity are high (and vice versa).

Analysis
of change
drivers in ES

Cost-benefit
analysis

•

Bennett, E. M., Peterson, G.
D., & Gordon, L. J. (2009).
Understanding relationships
among multiple ecosystem
services. Ecology Letters,
12(12), 1394-1404.

•
At the
methodological
level: does not
provide specific tools,
only questions to
guide the choice of
instruments.
At the technical level:
ability to select and
apply instruments
in response to
technically complex
postulates.

Economic – biological model, spatially explicit for evaluating
alternatives and trade-offs among coastal productive sectors.
Trade-offs among sectors and marine spatial planning.

Economicbiological
model

X

X

X

White, C., Halpern, B. S.,
& Kappel, C. V. (2012).
Ecosystem service trade-off
analysis reveals the value
of marine spatial planning
for multiple ocean uses.
Proceedings of the National
Academy of Sciences of the
United States of America,
109, 4696-4701

•
At the
methodological level:
implies only two
dimensions of value.
•
At the technical
level: implies an
interdisciplinary team
to handle the tools of
each discipline.

X

This method consists of building connections between
disciplinary models and subsequently the results of one
model imply inputs for the other (Moradet et al., 2011). In
that sense, econometric and biophysical models are used, for
example, by means of explicit definitions of different spatial
and temporal type scales and software that enables the
creation of an integration model (Stoorvogel et al., 2004). The
trade-offs are represented by curves among the indicators or
by matrixes of indicators in discrete scenarios.

Heuristically
integrated
or modular
models

Morardet, S., Masiyandima,
M., Jogo, W., & Juizo, D.,
(2010). Modeling tradeoffs between livelihoods
and wetland ecosystem
services: the case of GaMampa wetland, South
Africa. Paper presented at
the 2010 Conference of
the International Society
for Ecological Economics:
‘Advancing Sustainability in
a Time of Crisis’. Stoorvogel
J. J., et al. (2004)

•
At the
methodological level:
does not take into
account interactions
and feedback cycles
among the different
disciplinary models.
•
At the technical
level: implies a
team of experts that
handle the tools
of each discipline.
Implies incurring
costs associated
with access to the
different programs.

X

X

X

X

X

X

X

X
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Source: The Authors
Morardet, S., Masiyandima,
M., Jogo, W., & Juizo, D.,
(2010). Modeling tradeoffs between livelihoods
and wetland ecosystem
services: the case of GaMampa wetland, South
Africa. Paper presented at
the 2010 Conference of
the International Society
for Ecological Economics:
‘Advancing Sustainability in
a Time of Crisis’.

Cardenas, J.C., Castañeda,
J.L., Castillo, D., Laverde,
C., Pereira, M.F., &
Rodríguez, L.A., (2013)
Métodos complementarios
para la valoración
de la biodiversidad:
Una aproximación
interdisciplinar: Instituto
de Investigaciones de
Recursos Biológicos
Alexander von Humboldt y
Universidad de los Andes.

Implies a team of experts
to handle the tools of
each discipline.

•
At the
methodological
level: does not
include the spatial
dynamic by itself,
which would imply
the combination of
this method with
GIS tools if there is
a need to represent
spatial scales.
•
At the technical
level: requires an
expert in the field of
modeling and use of
specialized software,
which involves.
•
At the
methodological
level: it is necessary
to have knowledge
of the concepts
and experiences in
methodologies for
analyzing complex
systems and
systemic analysis.
•
At the technical
level: implies the
need for an expert in
the field of modeling
and the use of
specialized software,
which involves costs.

This tool enables simulations of dynamic systems over time,
capturing the diverse variables that imply changes in the flow
and stocks associated with the supply and demand of ES,
as well as analysis of these aspects over time. Because it is
based on the systems dynamic, this method makes it possible
to capture interactions and feedbacks that occur within and
among components of the system. In this case, the trade-offs
can be seen as external variables or workflows that affect
the stock of certain ES or even other flows. The results are
quantitative and can be analyzed using descriptive statistics.
Additionally, changes in the system can be described in
writing.

Role-playing games are venues for representing situations
that occur within Es by giving roles to the participants.
This tool can help to identify different kinds of trade-offs,
depending on the approach taken by the game. The results
can be quantitative and qualitative and may be interpreted in
different ways.

Models of
dynamic
systems

Role-playing
games

A proposal for analysis of trade-offs among services for
provision and regulation

Framework
for analysis
of trade-offs
among ES
(provisionregulation)

•

Tallis, H.T., Ricketts, T.,
Guerry, A.D., Nelson, E.,
Ennaanay, D., Wolny, S.,…
Bernhardt, J. (2011).
INVEST 2.0 Beta: User’s
Guide. Standford: The
Natural Capital Project.

Elmqvist, T, Tuvendal,
M., Krishnaswamy, J.,
& Hylander, K. (2011).
Managing Trade-offs in
Ecosystem Services.
Ecosystem Services
Economics Working Paper
Series, 4,17.

Models based on ecological production and economic valuation
methods. Incorporates elements of ES supply and demand.
Is particularly explicit, provides answers in biophysical
and monetary terms, guides scenario design and reveals
relationships among multiple services. Permits analysis of
different types of trade-offs. The model operates on different
GIS, ArcGis, QGIS platforms etc.

INVEST:
Integrated
Valuation of
Ecosystem
Services and
Trade-offs

•
At the
methodological
level: only takes
into account two
dimensions of value.
Biophysical approach
At the technical level:
requires geographic
information and the
drafting of tables
and preparation of
information in order
to run the model.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

5.4. Scenarios analysis phase
The previous stages of the operative model are considered key for inclusion in a scenarios analysis, namely
the characterization that includes an institutional examination, added to the valuation, can facilitate the
creation of useful future scenarios for recognizing particular contexts and trade-offs that guide the design of
landscape management instruments.
Within the IVBES, the recommendation is to consider the three possibilities for creating scenarios: qualitative,
quantitative and mixed. Emphasis is placed on the mixed scenarios (qualitative and quantitative information)
similar to those carried out in the MEA; however, according to the time frames, available information and
scope of the basic questions, the most appropriate scenarios can be selected. The richness of the creation
of mixed scenarios stems from their strength, which involves addressing and minimizing the deficiencies of
qualitative analyses (such as the nonuse of quantitative and scientific information) and the deficiencies of
quantitative analyses (which are not participatory and end up ignoring the reality of the landscape). At the
same time, they are a clear way of recognizing the different values associated with biodiversity and ES and
the different trade-offs and synergies that could arise.
Guiding questions:
The following are the fundamental questions that should be resolved in order to begin to create the scenarios:
1. What are the main drivers of change in the biodiversity and ecosystems that would affect human well-being?
2. What are the actors and sectors associated with the analyzed landscape?
3. What are the different values that have been found?
4. What are the different trade-offs identified in the landscape?
5. What has been the environmental history of the landscape?
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Once these questions have been addressed, scenarios analysis seeks to resolve the following:
1. What are the ideal time horizons for creating scenarios?
2. What is the trending scenario in the particular time horizon?
3. What are the different scenarios that could exist in accordance with the different hypotheses of trends with
respect to drivers of change, negotiation of trade-offs and possible policy responses?
4. What happens to biodiversity and ES in each scenario?
5. What happens to human well-being in each scenario?
6. What is the desired scenario for landscape management?
7. What are the main management policies and instruments that would make each scenario possible?
8. How can the NPIMBES be made operative in the occurrence of the different scenarios?

5.5. Ecosystem services management strategy: decision-making for landscape management and monitoring
Integrated Valuation of Biodiversity and Ecosystem Services, aimed at landscape management, is based on a
cyclical scheme that aims to generate capacities to identify the structuring elements of SES at the temporal
and spatial scales; in other words, the model attempts to show how, throughout the process, the SES goes
from a state of vulnerability to a more resilient one to the extent that the organizations acquire greater learning abilities (intelligence) and management becomes more adaptive (responds with greater efficiency to
signals from the SES according to its identity).
This phase involves a qualified dialogue, in social and political terms, regarding which decisions may be made
that affect the status of the SES, with the previous phases as input and which makes it possible to identify key
aspects for monitoring the transition from a vulnerable state to a more resilient one.
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Given the above, this last phase or moment of the IVBES operative model seeks to identify guidelines for the
effective incorporation of biodiversity and ecosystem services as determining factors in landscape organization, along with activities for monitoring management in two dimensions: in the learning by organizations that
participate in and implement the IVBES process and in the effectiveness of decision-making as demonstrated
in the organization of resilient areas at the landscape scale, for example, which becomes more perceptible.
The aim is therefore to generate capacities for monitoring the structural coupling of the organizations and
institutions that could lead landscape management processes and its effective manifestation on the ground
as the result of decision-making in planning processes. Therefore, an adaptive management process requires
relevant information to consolidate monitoring processes at different scales. The structuring variables of the
SES, identified during the characterization phase of the SES of the operative model, are a fundamental input
for monitoring adaptive management. As a supplement to this, follow-up and management indicators regarding landscape planning instruments are necessary.
Management efforts must therefore focus on the following aspects:
*Conservation for development
*Adaptive management for resilience
*Integrating and systematic approaches
*Participative and deliberative management
*Network management and at different scales
*Management based on knowledge systems about processes
*Fair distribution of risks and benefits in management.
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Guiding questions:
What have the landscape management approaches been over time?
What are the main management policies and instruments that affect the ES provision and the main drivers
of change?
How have the rules and procedures for planning for adaptive landscape management been adjusted?
How can the different languages of value of the ES for decision-making be integrated with respect to the ES
and landscape management?

Box 9. Guidelines for a management strategy for ES in the study cases. Upper middle basin of the Otún River and Rabanal Páramo.
Taking into account the first approach to implementation of the operative model in
the pilot cases of the Upper Middle Otún River basin and the Rabanal Páramo, it may
be concluded that from the medium and long term perspectives, a process must
be structured to influence certain policy guidelines in two spheres of strategic application: the first one focuses on building a more participatory and inclusive adaptive
management, with long-term visions and actions and sufficient innovative capacity, focused on protecting the conservation vocation of these high Andean landscapes and favoring ES provision and the protection of indigenous cultures. The second
sphere, which is more complex and uncertain, focuses on the insertion or inclusion
of environmental parameters and criteria to protect vulnerable, threatened, restorable and endemic SES (such as the páramos), in the different sectorial development
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policies (mines, roads, agricultural and livestock raising, tourism, education, health,
public utilities and financial services, among others).
* Visions of possible reality must be created over time, and the short cycles in the
structuring relationships of SES must be identified (prioritizing restoration of the social
fabric) that could be influenced to increase resiliency in management and thereby
move actions (liberation) that in turn increase the resilience of socio-ecosystems.
* It is now evident that many situations are already in irreversible and adverse change, or in long irreversible cycles, so that the only possible option is to adapt and
prepare to deal with the most critical situations while taking alternate pathways to
avoid even greater adversities.
* Based on the diversity and complexity of contexts and situations in which the IVBES
becomes an important input, elements are identified to develop a series of progressive and adaptive fine-tuning cycles for the method.
* The application of integrated valuation instruments implies an enormous challenge from the point of view of the adjustment of asymmetric information, but is also
an opportunity.
* The process of identification and recognition of ES associated with diverse coverages generates landscape reinterpretation dynamics that are useful for the purposes
of integrated valuation.
* There is a need to design systems for monitoring and adaptive management in the
landscape and in the organizations, based on learning.
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Integrated Valuation
of Biodiversity and
Ecosystem Services and
Decision-making
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Valuation is a fundamental element for decision-making, which sometimes requires a more specific and concrete valuation, such as for accounting, for tax purposes or to calculate environmental liabilities; however,
there are more complex decisions associated with multiple values that sometimes imply the occurrence of
socio-environmental conflicts (which in the Colombian case have increased in recent years). Integrated valuation, although its fundamental objective is to contribute towards decision-making with respect to landscape
management, proposes an operative model that makes it possible to integrate and serve as a framework for
understanding other valuation objectives that do not necessarily involve landscape management.
In the proposed operative model, integrated valuation is understood within an assessment process (which is
one of its stages) and which in turn is part of a landscape management scheme. While this model attempts
to include all aspects viewed as important for carrying out a more integrated valuation, it must be clarified
that this can be adaptable. In accordance with local needs, contexts and time frames, all of the proposed
phases may or may not be exactly followed. The IVBES is carried out in a scenario in which the necessary time,
resources and institutional availability are present, and is understood as a process that is appropriated and
does not involve just one single product. However, phases such as the preparation are not always possible
because of the time frames and local contexts involved; in such cases, the process may begin with the SES
characterization phase, although, after the valuation phase, ideally there would be a scenarios phase that
essentially would be the basis for determining policy instruments.
As a whole, the preparation, characterization, valuation and scenarios phases would be prior phases that
would guarantee appropriate selection of the policy instruments (management phase), according to the local
reality, understanding these instruments as a response to an adequate diagnosis, and sometimes overcoming
policy responses that had been anticipated without prior diagnoses. The proposed operative model makes it
possible to understand the instrument selection process (market or non-market). For example, the decision
to create a payment scheme for environmental services (PES) may depend on the SES characterization and
valuation phases where its feasibility will be determined as well as whether or not conditions exist to create a
PES scheme that would be sustainable. In some cases, the most appropriate choice for certain local contexts
is a combination of different types of policy instruments, and even their adaptation for particular contexts.
Nonetheless, in many cases, the valuation phase involves an immediate phase to select the instruments,
which can be valid and has been effective in situations in which the complexity and conflicts are minor.
The idea here is that each phase of the operative model can be adaptable to the required time frames and
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contexts in order to sequentially follow or not follow all of the phases (there would be cases in which it will
not be strictly necessary to follow all of them). However, given the Colombian context, in a large part of the
landscape, (complex, conflicted, dynamic and heterogeneous), the suggestion is to follow all of the proposed
phases, above all when the valuation clearly has a landscape management objective.
Traditionally, landscape planning and organization has been guided by traditional management paradigms
such as the dichotomy between conservation and development, emphasis on elements of conservation, exclusion of other knowledge systems and unequal distribution of the risks and benefits of management (Vilardy & González 2011). In this sense, the IVBES becomes a useful instrument for landscape planning and
organization processes aimed at sustainability of the landscape through the implementation of approaches
involving SES, adaptive governance, recognition and prioritization of ES and strategic thinking for the joint
construction of landscape scenarios as the main axes of the relationship between biodiversity and human
well-being.
The IVBES provides a conceptual and instrumental basis for the recognition of different actors and their valuation languages. The integration of these actors makes it possible to identify conflicts, opportunities, and
priorities for intervention and to link new languages to landscape management (narratives and facts) making
visible actors that previously did not take part in management. At the same time, it connects entities (both
state and non-state) to actors with direct influence on ESand biodiversity. This process enables the integration of technical-scientific knowledge and traditional knowledge, facilitating the process of deconstruction of
knowledge and shedding light on critical information gaps. The IVBES also requires greater understanding of
local history and encourages strategic thinking.
The IVBES exercise, applied at the landscape scale, strengthens adaptive governance of the socioecological
systems because it: i) involves participation and deliberation and becomes a scenario for dialogue that reaffirms and guides the actors’ perceptions about the landscape; ii) fosters the creation of polycentric and
multilevel institutions by integrating not only the organizations with responsibility for landscape planning but
also community activists and research centers that have relevant information about ecosystem services, generating new interpretations of the socioecological system; iii) promotes accountability and social justice, in

128

considering the dynamic and systematic exercise that requires monitoring and follow-up, taking into account
the valuation by actors with little influence on decision-making and who generally have greater dependence
on ecosystem services for their survival (Vilardy & González 2011).
The time frames for implementation of the operative model depend on the context of the landscape. As a
result, there is no need to carry out all phases of the operative model. The preparation phase is fundamental
if a process of appropriation by all of the actors in the landscape is really required; however, it can turn out to
be the longest phase. It may be feasible to begin with the socioecological system characterization, but it must
be borne in mind that this could imply limitations when empowering the population in the process.
An important aspect of the proposed operative model is that, although it has an emphasis on landscape management, it can also be used to look at other valuation objectives (accounting and tax, among others). For
example, projects such as WAVES (Wealth Accounting and Valuation of Ecosystem Services) that are being
carried out in Colombia have an environmental accounting objective. Even though they do not require an
integrated valuation, they can take advantage of some of the results of such a valuation, in which results are
achieved in monetary and fiscal units that can be important inputs for accounting from the local context.
Finally, one of the fundamental steps for the coming process is how to promote inclusion of the IVBES proposal in decision-making. The process that comes after this document of conceptual and methodological
aspects is to create working documents adapted to local contexts, and emphasize them in participatory
processes understood as processes for social learning and shared understanding, rather than information-gathering processes with communities. The challenge is to apply the languages used in the document to specific
contexts, taking into account the heterogeneity and dynamic of the Colombian context. It is hoped that this
will be a base document for future local developments, where the challenge is to make it accessible by means
of simple language and products of innovative knowledge, but also relevant for landscape management based on understanding the importance of the inclusion of value in decision-making. This document is a supplement to developments such as those of Kosmus et al. 2013 with respect to ES for landscape planning, the
work of Martín-López et al. 2012 regarding SES and landscape management and that of Cárdenas et al. 2013
with respect to supplementary methods for biodiversity valuation.
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Adaptive governance: involves participation and deliberation, polycentric and multilevel institutional configurations, accountability and social justice. This concept has been implemented to foster the adaptive capacity in SES.
Adaptive management: adaptive management in the context of the IVBES implies recognizing that E
SES are complex and adaptive and their management therefore requires an open attitude in which the high
degree of uncertainty associated with such systems is recognized, along with the feedback cycles that occur
between and inside them.
Among beneficiaries: when the benefits that one actor or group of actors receive from biodiversity and
ecosystem services takes precedence over the benefits of another or others.
Areas benefited by ecosystem services: the supplement to the service provider areas of the ecosystems. The
beneficiary areas of ecosystems may be distant from the relevant areas of provision. The structural characteristics of the benefited areas are those that give it the advantage of an ES. In accordance with the demand
for ES.
Beneficiary: persons or group of persons who receive benefits from biodiversity and ecosystem services.
Biodiversity: the variability of living organisms of any source, including land, marine and aquatic ecosystems
and the ecological complexes of which they are part; includes diversity within each species, between species
and in ecosystems.
Complex adaptive systems: for a system to be considered as complex adaptive, it must fulfill the following
conditions:
* It must have components that are independent and interacting.
* There must be a selection process that applies to the components and the results of their interactions.
* Variation and novelty are constantly added to the system (or components that change over time or new
ones that are incorporated into the system).
* Demand for ecosystem services: the sum total of all ecosystem goods and services currently consumed or
used in a particular area in a given time period.
Disturbance: in the context of SSE, this may be understood as alterations or disturbances that affect the
system or some of its components. In that sense, the structure, functions, processes, etc. may be affected.
Disturbances can directly affect the social system or ecological system or both, or the dynamic of ES, depending on their intensity or magnitude, among other factors.
Drivers of change: factors or variables internal or external to SSE that imply changes within them, whether as
a whole or to their subsystems. These drivers may occur at diverse geographic and temporal scales.
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Ecological valuation: the procedure that aims to recognize the role of biodiversity processes at the different
levels of biological organization, in the occurrence of the functions that support the provision of ES that
have been valued by the society, whether due to their contribution to human well-being or because they are
immersed in socio-environmental conflicts. This valuation includes the identification, characterization and
valuation of the components and characteristics of “biodiversity” and its role in the “ecological processes”
that affect the supply of services.
Ecological value: the ecological value (or importance) of a given ecosystem refers to the capacity of ecosystems to provide services and is determined by properties such as the ecological integrity of the functions of
regulation and habitat. It can be measured using such parameters as complexity, diversity and rarity.
Economic-monetary valuation: refers to natural resource valuations made in quantitative (monetary) terms;
it has had a useful emphasis on monetary valuation of ES. Monetary valuation does not refer to market valuation (prices), but instead seeks a common aggregation unit and fundamental tool as the basis for certain
policy instruments and accounting and fiscal issues.
Economic (monetary) value: can be viewed as a particular expression of a sociocultural value in monetary
units. In this sense, monetary value can become different and even opposed to other perceptions of sociocultural value.
Ecosystem functions: intermediary between ecosystem processes and services and may be defined as the
capacity of ecosystems to provide goods and services that directly or indirectly satisfy human needs.
Ecosystem processes: changes or reactions that occur in ecosystems, whether chemical, physical or biological; including decomposition, production, nutrient cycle and nutrient and energy flows.
Ecosystem services: may be understood as the benefits that people obtain from ecosystems. There are different types of services, and the Integrated Valuation of Biodiversity and Ecosystem Services (IVBES) recognizes
three types:
* Services for provision: goods and products obtained from ecosystems (foods, fibers, wood, lumber, water,
soil, genetic resources, coal and gas).
* Services for regulation: those resulting from (self)-regulation of ecosystem services (maintenance of air
quality, erosion control, water purification).
* Cultural services: non-material benefits of ecosystems (spiritual enrichment, scenic beauty, artistic and
intellectual inspiration, recreation)
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Ecosystem service-providing units: spatial units that are the source of ES. Includes the total collection of required organisms and their characteristics for providing an ES at the level needed by the beneficiaries of that
service. Commensurate with the supply of ecosystem services
Ecosystem structure: biophysical architecture of ecosystems, composition of species that cause the architecture to vary.
Geographic Information Systems - GIS: a Geographic Information System (GIS) is an organized integration
of hardware, software and geographic data designed to capture, store, manipulate, analyze and deploy geographically-referenced information in all its forms to resolve complex planning and geographic management
problems. It can also be defined as a model of a part of reality that refers to a terrestrial coordinate system
created to satisfy specific information needs.
Governance: based on the theory of complex interdependence, it is defined as the process and institutions,
both formal and informal, that guide and limit the collective activities of a group. The government is a subset
that acts with authority and creates formal obligations. Governance does not necessarily have to be exercised
by the governments and international organizations to which they delegate authority.
Institution: may be generally defined as “the prescriptions that humans use to organize all forms of repeated
and structured interactions, including those in families, neighborhoods, markets, firms, athletic leagues, private associations and at governmental scales.”
Resilience: the capacity of a system to absorb all kinds of disturbances, including new or unpredictable ones,
in spite of which all parts of the system maintain their function. The definition has three dimensions and
refers to:
* The quantity of disturbance that the system can absorb while remaining in the same state or dominion of
attraction
* The degree to which the system is capable of self-organization (as opposed to organization forced by external factors)
* The degree to which the system can build or increase its capacity to learn and adapt.
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Scenarios: may be generally defined as plausible exploration of the future in combination with other possible
futures to assess the way in which the actors involved respond to possible surprises. At the level of the IVBES,
scenarios creation constitutes a phase, in which all of the different valuations made in previous phases are
shown along with the trade-offs and there is a greater amount of technical information to create possible
future situations.
Social value: in addition to ecological value, social or sociocultural value refers to the actors’ perception of
how the functions of nature affect material and nonmaterial aspects of human well-being, such as cultural
diversity, cultural heritage, freedom, education, recognition and cognition.
Sociocultural valuation: the objective of sociocultural valuation is to capture values that are outside of the
market, such as, for example, those that come directly from people’s frameworks of meaning and do not
translate into money, and which become invisible or are ignored in a monetary valuation exercise. It also
shows the social capital and cultural heritage that are created around ES, and the importance of social constructs and perceptions about such services.
Socio-ecological systems: complex adaptive systems of human beings in nature in which the social and ecological components are closely aligned. They are also composed of another series of subsystems and variables that interact with each other and at different levels.
Socio-environmental conflict: from the distributive ecological conflicts approach, they are defined as the
social, spatial or temporal inequalities or asymmetries that arise in the use of ES and resources by humans.
Socio-environmental conflicts are interactive processes among social actors motivated by shared interest
regarding natural resources.
Spatial: these occur when there is discordance between the different scales (national, local, regional, among
others). One scale benefits at the expense of another.
Spatial resilience: refers to the ways in which the variation in relevant variables, both within and outside of
the system of interest, influences (and is influenced by) the resilience of the system through multiple spatial
and temporal scales.
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Specific resilience: the resilience present in some part of the system in response to particular types of disturbances. Occurs when a disturbance can push the system beyond a particular threshold where it changes the
way in which it functions (for example, the system to produce wood or habitats). Its purpose is therefore to
identify known and possible thresholds between alternative states (or regimens) in which the system can be.
Supply of ecosystem services: refers to the capacity of a particular area to provide a specific set of goods and
services in a given time period. Depends on different arrangements of properties of the landscape that affect
the level of provision of the service.
Temporal: when there is discordance between temporal scales, favoring benefits obtained at one scale over
those obtained at another (for example, long-term versus short-term benefits).
Threshold: in its most basic definition, a threshold can be understood as the “minimum value of a magnitude
above which a determined effect is produced.” In terms of SSE and their subsystems, thresholds may be understood as the point or movement after which the system changes its current state.
Trade-offs: can be understood as the balance achieved between two opposing, contradictory or incompatible characteristics that stem from management choices or actions that intentionally or not alter the quantity
or quality of an ecosystem service, in order to reach an objective. There are different types of trade-offs:
Between values: this type arises when one service is valued more than another, which leads to an improvement in the provision of one service at the cost of another
Valuation: is defined by the MEA as “the process of expressing value for a particular good or service in terms
of something that can be quantified, usually monetarily, but also using methods and measurements from
other disciplines (for example, sociology, ecology).
Value: the contribution by an action or object to user-specific goals, “objectives or conditions.” According to
the Oxford dictionary, the term “value” is used in three main forms:
* Exchange value: the price of a good or service in the market (market price).
* Utility value: the value of the use of a good or service, which may be different from the market price.
* Value of importance: the appreciation of value can go beyond a value or use and may refer to the emotional
value attached to a particular good or service.
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Acronyms used
ARDI: Actors, Resources, Dynamics and Interactions.
CBD: Convention on Biological Diversity.
DFID: The functional diversity approach is associated with the “livelihood” approach.
ES: Ecosystem Services.
IMBES: Integrated Management of Biodiversity and Ecosystem Services.
INVEST: Integrated Valuation of Ecosystem Services and Trade-offs.
IPBES: Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.
IPCC: Intergovernmental Panel on Climate Change Experts.
IVBES: Integrated Valuation of Biodiversity and Ecosystem Services.
LMSESA: Landscape Management Strategy based on the Ecosystem Services Approach.
LTSSE – Long-Term Socioecological Systems Studies.
MADS: Spanish acronym for Ministry of the Environment and Sustainable Development. Colombia.
MCA: Multi-Criteria Analysis.
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MEA: Millennium Ecosystem Assessment.
MEA-UK: Millennium Ecosystem Assessment of the United Kingdom.
NPIMBES: National Policy for Integrated Management of Biodiversity and Ecosystem Services. Colombia.
PES: Payment for Environmental Services.
SES: Socioecological System.
SPF: Service-Providing Functions.
SPU: Service-Providing Units.
TEEB: The Economics of Ecosystems and Biodiversity.
TEV: Total Economic Value.
UNEP: United Nations Environmental Program.
UTP: Universidad Tecnológica de Pereira.
WAVES: Wealth Accounting and Valuation of Ecosystem Services.
WTAC: Willingness to Accept Compensation.
WTP: Willingness to Pay.
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