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Abstract. The topic of this paper, ecosystem services, is an issue which is on the frontier of
interdisciplinary research involving economics and ecology, and also ranks very high on the applied
decision-making. This paper reviews the relationship between ecosystem services and ecosystem,
ecosystem services and economic system, ecosystem services and decision making, to provide
insight and better understanding of ecosystem services. It also discusses the ecosystem services as a
bridge to linking the ecosystem and the socioeconomic system in decision-making.

Introduction

Humans have always depended on the services provided by the biosphere and its ecosystems (MA
2003). However, in our increasingly technological society, people give little thought to how
dependent they are on the proper functioning of ecosystems and the crucial services for humanity
that flow from them (Sekercioglu 2010). This paper reviews the relationship between ecosystem
services and ecosystem, ecosystem services and economic system, ecosystem services and decision
making. The main objective is discussing the ecosystem services as a bridge to linking the
ecosystem and the socioeconomic system in decision-making.

All ecosystems are shaped by people, directly or indirectly and all people, rich or poor, rural or
urban, depend on the capacity of ecosystems to generate essential ecosystem services (TEEB 2010).
In this sense, people and ecosystems are interdependent social-ecological systems(EImqvist, Maltby
et al. 2010). Ecosystem services are “the conditions and processes through which natural
ecosystems, and the species that make them up, sustain and fulfill human life” (Daily 1997).

Recognition of how ecosystems could provide more complex services to mankind date back to at
least Plato (c. 400 BC) who understood that deforestation could lead to soil erosion and the drying
of springs (Daily 1997). Modern ideas of ecosystem services probably began with Marsh in 1864
when he challenged the idea that Earth’s natural resources are unbounded by pointing out changes
in soil fertility in the Mediterranean(Wikipedia contributors , Marsh and Lowenthal 1965). Modern
expansions of the ecosystem services concept include socio-economic and conservation objectives.

The current interest in combining ecology and economics reflects a new level of concern.
Presently ecosystem services are simply defined as the benefits that humans obtain from ecosystems
(De Groot 1992, Costanza, d'Arge et al. 1997, Daily 1997, Millennium Ecosystem Assessment 2005,
Seppelt, Dormann et al. 2010). Employing the ecosystem service concept is intended to support the
development of policies and instruments that integrate social, economic and ecological perspectives.
In recent years, this concept has become the paradigm of ecosystem management(Seppelt, Dormann
et al. 2010). The ecosystem services concept also integrates economics and ecology among many
other disciplines, and is gaining in popularity as a decision making tool (Costanza, d'Arge et al.
1997, Daily 1997, Daily, Polasky et al. 2009, Rea, Davis et al. 2012).

From Ecosystem to Service: Ecosystem Functions and Ecosystem Services

Ecosystem functions are defined as a subset of the interactions between ecosystem structure and
processes that underpin the capacity of an ecosystem to provide goods and services (De Groot,
Fisher et al. 2010). It is therefore helpful to distinguish “functions” from the even deeper ecological
structures and processes in the sense that the functions represent the potential that ecosystems have
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to deliver a service which in turn depends on ecological structure and processes (TEEB 2010). For
example, precipitation (= process) is needed to maintain a viable water cycling (= function) which
can be used to provide clean water (= service).

Ecosystem goods (such as food) and services (such as waste assimilation) represent the benefits
human populations derive, directly or indirectly, from ecosystem functions (Costanza, d'Arge et al.
1997). However, ecosystem services and functions do not necessarily show a one-to-one
correspondence. In some cases a single ecosystem service is the product of two or more ecosystem
functions whereas in other cases a single ecosystem function contributes to two or more ecosystem
services (Costanza, d'Arge et al. 1997). On the other hand, services are actually conceptualizations
of the “useful things” ecosystems “do” for people, directly and indirectly whereby it should be
realized that properties of ecological systems that people regard as “useful” may change over time
even if the ecological system itself remains in a relatively constant state(De Groot, Fisher et al.
2010).

In short, ecosystem function is the foundation of ecosystem service and ecosystem service
directly related to the well-being of human. However, the ecosystem services based on the utility of
ecosystems to humans, they are not able to be stand for the ecosystem itself including processes and
functions.

Ecosystem Services and Social-economic Systems
Linking Ecosystem and Economic System

Comprehensive recognition and scientific evaluation of ecosystem value are fundamental challenge
for sustainable development of social-economic system. Ecosystem services valuation (ESV)
provided a pathway to link the ecosystem and economic system and tackle such a challenge.

Ecology studies the interactions of organisms with their (natural) environment. Economics
studies the interaction of individuals, firms, and government in the (human) economy. However,
they are both focus on the interaction and relationship of objects and things. Although it is useful to
compare and contrast concepts from economics and ecology to highlight the potential for cross
fertilization, the study of ecosystem services requires an explicit integration of this two
disciplines(Polasky and Segerson 2009).A major impetus to integrate ecology and economics stems
from the recognition of the important role that ecosystems play in providing goods and services that
contribute to human welfare and of the impact that human actions have on ecosystems and the flow
of services from very local to global scales(Polasky and Segerson 2009).

A review on the approaches to valuation makes it possible to identify two well-differentiated
paradigms for valuation to implemented the linking of ecosystem and the socioeconomic system
(Pascual, Muradian et al. 2010): biophysical methods, constituted by a variety of biophysical
approaches, and preference-based methods, which are more commonly used in economics. The
preference -based approach evaluates the total economic value of ecosystem services (Pascual et al.
2010). Methods such as travel cost (Clawson 1959), contingent valuation (Davis 1963) and hedonic
pricing (Ridker and Henning 1967) have been proposed for quantifying ESV since the 1960s. These
valuation techniques are based, either directly or indirectly, on attempts to estimate the
"willingness-to-pay (WTP)" of individuals for ecosystem services (Costanza et al. 1997). However,
in most cases, WTP for some newly recognized values, such as non-utility value, could not be
derived via market transactions because most of the ecosystem services in question are not traded in
actual markets (MA 2003; Liu et al. 2010; TEEB 2010a). For this issue biophysical methods are
proposed, they are based on the intrinsic properties of ecosystems by measuring underlying physical
parameters (Patterson 1998; Pascual et al. 1010), which flowing from ecosystem to the
socioeconomic system, including matter flow analysis (Leontief 1951; Daniels and Moore 2001),
ecological footprint (Wackernagel and Yount 1998), energy analysis (Costanza 1980), emergy
analysis (Odum 1986; Odum 1996), and eco-exergy analysis (Jargensen 2010).
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Ecosystem Services in Decision Making

Human decisions lead to actions that always have profound impacts on ecosystems, causing
changes in ecosystem structure, process and function. These changes distinctly result in the changes
of ecosystem services and further cause the changes of human well-being. Therefore,
comprehensive recognition ecosystem structure, process and function and scientific evaluation of
ecosystem services will come about the sustainable and better decision-making.

Daily, Polasky et al. (2009) present a framework for the role that ecosystem services can play in
decision making (figure 1). Although the framework is shown as a continuous loop, they start with
the “decisions” oval to emphasize the focus. The main aim in understanding and valuing natural
capital and ecosystem services is to make better decisions, resulting in better actions relating to the
use of land, water, and other elements of natural capital (Daily, Polasky et al. 2009). In the other
words, valuation of ecosystem services and tradeoffs helps integrate these services into public
decision-making and can ensure the continuity of ecosystems that provide the services (Sekercioglu

2010).
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Figure 1: A framework showing how ecosystem services can be integrated into decision
making.(Daily, Polasky et al. 2009)

Conclusions

Although human interest in combining economics and ecological sciences to manage interactions
with nature has an extensive history. The proposing of ecosystem services brings a new level of this
ecosystem management, prompted by increasing recognition of the scale of the impact of human
systems on the ecosystem and the functions and services it provides, especially the establishment of
scientific evaluation methods of ecosystem services. With an increasing awareness of the critical
importance of ecosystem services for human well-being, many ecologists saw work on ecosystem
services as a means of putting ecosystem protection on a more equal footing with other (mainly
commercial) interests and hence embraced it as a means of justifying ecosystem protection not just
for its own sake but also for its contributions to human welfare(Polasky and Segerson 2009).

This paper reviews the concept and methods of ecosystem services, and the framework for
linking the ecosystem and the socioeconomic system. Considered that the concept of ecosystem
services links the ecosystem and the socioeconomic system. Although the ecosystem services
valuation based on the utility of ecosystems to humans, and cannot involve the full value of
ecosystem. It is still an effective and gaining popularity decision tool for protect ecosystem and
sustainable development.
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