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Abstract: 
The exponential growth of human population results in the increased demand of natural resources, 
which leads to the accelerated degradation of natural ecosystems causing the unstoppable destabi-
lization of the biosphere. Given the fact that the future of humankind is directly correlated with the 
level and quality of ecosystem services (ES), the increasing exploitation of natural resources is often 
followed by the enhanced struggle for its preservation. According to the report of the Tenth Meeting 
of the States Parties to the Biodiversity Convention held in Nagoya in 2010, the goal was to protect 
17% of land and 10% of marine ecosystems by 2020. Also, according to the study of the Economics of 
Ecosystem and Biodiversity (TEEB, 2010), the establishment of the protected areas network covering 
around 15% of the land and 30% of marine ecosystems would cost $ 45 billion. On the other hand, 
global experts estimate that at the same time these areas would provide ES worth more than $ 4.4 
billion, suggesting that the investment in nature protection is cost-effective.
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INTRODUCTION

The need for nature conservation was discussed long before the development of 
modern science. Thus, even the ancient philosopher Plato (423-347 BC) advocated 
the conservation of forests, saying that extensive deforestation led to erosion of 
land and drying up of many springs. Owing to the initiative of Captain Molnar, 
Slavonia’s military commander, the Austro-Hungarian court in 1874 protected the 
Obedska Bara as an imperial hunting ground. During the time of the Kingdom of 
Yugoslavia, the Obedska Bara was granted the status of the royal hunting ground of 
the Karadjordjević dynasty, while today it is a special nature reserve (Vujić, 2007).

In 1832, by a decree of the American president Andrew Jackson, the Hot 
Springs area in Arkansas was put under protection. The next major protected area 
in this part of the world was the Yosemite Valley located in the western part of the 
Sierra Nevada mountain range in California. Naturalist John Muir strongly advo-
cated protection and promotion of the Yosemite Valley. Muir believed that contact 
with nature was essential for the development of human character and virtues. He 
founded the Sierra Club, the first non-governmental organization in the world to 
advocate for nature conservation (Vujić, 2007).

The US Congress proclaimed the world’s first national park in 1872. It was the 
Yellowstone National Park that extends to Wyoming, Montana, and Idaho. The 
park was put under the federal authorities as “a public area for people enjoyment”. 
Later, in 1916, the U.S. Congress also formed a The National Park Service with a 
director whose duty was to “preserve nature, all-natural and historical objects in 
the area, and to enable future generations to visit this place.” (Vujić, 2007).
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In the course of the 19th and the 20th  until the present 
around 238 563 natural entities or objects established the 
status of protected areas of different categories: Ia Strict 
Nature Reserve (Category Ia), Ib Wilderness Area (Cat-
egory Ib), National Park (Category II), Natural Monu-
ment or Feature (Category II), Habitat / Species Manage-
ment Area (Category IV), Protected Landscape / Seascape 
(Category V) and Protected Area with Sustainable Use of 
Natural Resources (Category VI) (Dudley, 2008). These 
areas cover over 20.000.000 km2, or around 14.9% of the 
world’s mainland and about 6.000.000 km2, or around 
7.3% of the global ocean (Belle et al., 2018).

The biological, cultural and technological development 
has led to exponential growth and the main challenge of 
modern age society relates to facing the pressure from ex-
panding populations. According to the United Nations 
report, around 7.7 billion people live on Earth and it is 
estimated that by 2030 this number will increase up to 
8.5 billion, and by 2050 up to 9.7 billion (United Nations, 
2018). Such an accelerated population growth entails the 
consumption of natural resources, increased urbaniza-
tion, the more intensive environmental pollution, degra-
dation of the natural habitat, erosion of biodiversity and 
the accelerated climate change (Dudley et al., 2010).For 
example, as a result of human action, about 54-57% of 
wetlands have been destroyed on Earth since 1990 (Da-
vidson, 2014), and around 50% of tropical rainforests have 
been cut down since the middle of the last century (Wil-
son, 2003; Nielsen, 2006). Also, these actions have con-
tributed to the depletion of biodiversity, it was evidenced 
that 799 species known to science have disappeared since 
the 19th century (IUCN, 2013) and that 27% of the total 
estimated number of wild species is today close to extinc-
tion (Baillie et al., 2004; IUCN, 2019).

Increased commitment to protection and promotion 
follows the increasing level of natural degradation. To un-
derstand the principles of nature conservation, not only 
from the cultural, ethical or moral perspective, it is impor-
tant to perceive nature through the prism of the ecosystem 
services it provides to the human population.

ECONOMY BASED ASSESSMENT OF 
ECOSYSTEM SERVICES: A BRIEF OVERVIEW

The economy based assessment of nature and its ser-
vices emerged as a reaction to the decision-makers’ short-
term concept of economic stability, where the attention 
was much more given to the “economic stability from a 
social aspect” than the conservation and sustainable use of 
natural resources. It is not enough to observe the econom-
ic growth and development only because they can be real-
ized in different ways and at the cost of degrading nature 
and destroying its potential. Recycling can mitigate some 

negative effects of industrial development such as the ir-
rational exploitation of natural assets. Recycling, as a part 
of a circular economy model, can replace a linear model 
(model of disrupt balance) of economy. A linear model of 
the highest production with uncontrolled use of natural 
resources involves the biggest amount of waste produced 
after. This model is irrational and unsustainable from the 
environmental and economic aspect.The implementation 
of a linear economy model in Serbia resulted in forming 
over 3,500 wild landfills and only 8 sanitary regional land-
fills. Due to that, only 5-7% of waste is recycled, while 
material worth € 50 million is annually disposed in 150 
non-sanitary landfills (Mitrović et al., 2017).

On the other hand, a circular economy implies a long-
term economy principle of production that strives for 
the quality product and the return of waste materials to 
the production process using the product-waste-product 
model. Relying on this concept, the resources are used ef-
ficiently, production costs are reduced and the environ-
ment is preserved. The concept is essentially simple be-
cause it simulates the processes that take place in nature: 
the waste of one branch of industry is useful material for 
another. Therefore, a circular economy model supports 
the realization of the Sustainable Development Goals. 
Shifting from a linear to a circular economy model can-
not be accomplished without initial costs and long-term 
investments, but the results are more than positive. The 
implementation of the new model is already providing 
good results. In the last nine years, over 70 companies in 
Serbia, with around 40,000 employees, have participated 
in projects involving a cleaner production process and 
chemical leasing. The average savings per company (ex-
cluding the project with Electric power of Serbia - EPS) 
are around € 100,000 per year with: an average reduction in 
water consumption of 50,000 m3 / year, an average reduction 
in electricity consumption of 500 MWh / year and an aver-
age reduction in CO2 emissions of 500t / year. Having real-
ized all the advantages of a circular economy, the European 
Commission adopted a new legal framework for its imple-
mentation to strengthen the economy and ensure sustainable 
economic growth at the end of 2015 (Mitrović et al., 2017).

However, there are some limitations regarding the applica-
tion of a circular economy model. The concept of sustainable 
development needs to be observed in a broader context with 
the focus on social well-being. For example, a condition in 
which resources are used in a way that enables the preservation 
of social production capabilities can be considered sustainable. 
Also, some resources are, by their very existence, essential for 
the physical and mental well-being of the human population, 
i.e. production of oxygen, but there are also numerous other 
benefits the value of which is almost impossible to determine 
accurately. Ecosystem services are examples of such benefits. 
They represent all the positive outputs that human population 
receives from natural resources and ecosystem processes.
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Ecosystem services are defined as human-based ben-
efits of nature and ecosystem broadly distinguished as 
provisioning, regulating, supporting and cultural services 
(Millennium Ecosystem Assessment, 2005). Ideas on the 
ecosystem services and their evaluation were introduced 
by the American philologist George Perkins Marsh, who 
pointed out the negative effects of irrational exploita-
tion of natural resources (Marsh, 1864). Unfortunately, 
Marsh’s warnings were short-ranged, so the question of 
nature and ecosystem conservation to meet basic human 
needs remains a major concern. The idea of natural capital 
began in the middle of XX century (Osborn, 1948; Leo-
pold, 1949), and some authors (Ehrlich & Ehrlich, 1981) 
drew attention to the issue of ecosystem destruction upon 
which the existence of the human population depended. 
In 1970, the term “environmental services” was used in 
the Study of Critical Environmental Problems, which 
was conducted on the campus of Williams College, Mas-
sachusetts (SCEP, 1970). Ten years later, the term “en-
vironmental services” was replaced by another term still 
used today – “ecosystem services.” All ecosystem services 
that human population receives from natural ecosystems 
fall into five basic categories:

1. Services supply - food of vegetable and animal ori-
gin, energy from fossil fuels, biomass and wood, raw
materials for food, wood, chemical, pharmaceutical,
textile and other industries, genetic resources, etc.

2. Services control – decomposition and circulation of
matter, energy flow, the optimum ratio of gases in
the atmosphere and mitigation of greenhouse ef-
fects, mitigation of climate extremes, purification of
water and air, mitigation of flood waves, regulation
of predators, parasites, and pathogens, etc.

3. Supporting services - primary production, land crea-
tion, land fertility and stability increase, nitrogen
fixation, pollination, seed dispersal, the improve-
ment in habitat conditions, etc.

4. Cultural services – motifs and inspiration for paint-
ing, literature, music, film, folklore, architecture,
national symbols and religion, science and educa-
tion development, the development of recreational
activities, ecological, health and sports tourism de-
velopment, etc.

5. Sports and recreation services - the optimal psycho-
physical condition of people, development of sports
and recreational activities, ecological, health and
sports tourism, etc.

In the last couple of decades, there is a strong body of 
evidence on the economic benefits of ecosystem services. 
Here are some examples listed below:

• The results of a feasibility study for the Yangtze River
area showed that hydropower plants can maximize
their productivity by preserving the forests that 

provide the optimum water flow. The assessment 
of hydropower forests conservation pointed out to 
a 2.2 higher profit compared to the profit realized 
by exploiting the timber of the same area (Guo et 
al., 2000).

• The Mississippi River example on ecosystem services
of natural vegetation regarding the water regime
of rivers revealed that the destruction of natural 
vegetation and wetlands on the banks of the river 
has significantly reduced its capacity to receive ex-
cess water, which resulted in frequent flooding.The 
damage recorded after the flood in 1993 was esti-
mated at 12 billion dollars for the local population 
(Bhowmik et al., 1994).

• A case study involving aqueducts and canals and their
potential role in improving the quality of drinking
water transported from the Catskill Mountains to 
New York showed that the optimal solution for 
drinking water treatment could include the bio-
logical treatment involving natural vegetation. The 
amount of investment was estimated at 1-1.5 bil-
lion dollars. On the other hand, it was estimated 
that investment in artificial water treatment plants 
would cost around 6-8 billion dollars (Chichilnisky 
& Heal, 1998).

• The example of the process of nitrogen fixation, bac-
teria of the genus Rhizobium and Bradyrhizobium
attache about 175x106 tons of atmospheric nitro-
gen annually, which becomes available to plants. 
This is much more than the annual production of 
nitrogen fertilizers in the world, which amounts to 
around 40x106 tons. From the aspect of ecosystem 
services and economic benefit involving the process 
of nitrogen fixation, there is an interesting example 
where, a transformation of atmospheric nitrogen 
into a form available to plants in the USA provides 
an annual benefit up to 33 billion dollars (Alonso 
et al., 2001).

• Plants pollinated by wild pollinators (insects, birds,
mammals) make up one third of human supplies.
Indigenous pollinators annually provide the benefit 
of 40 billion dollars to agriculture through a plant 
product (Kibert, 1999), and at a global level, the 
economic value of pollination services is estimated 
at 217 billion dollars annually (Gallaiand Sales, 
2009). However, there are fewer pollinators found 
on the crop due to the destruction of their natural 
habitats, excessive pollution and the application of 
pesticides and insecticides. For example, the use of 
pesticides on cotton crops in the USA reduces an-
nual income by 400 million dollars (Kibert, 1999).
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NATURE CONSERVATION: THE COST BENEFITS 
AND INVESTMENTS

Given the fact that our world is facing critical envi-
ronmental and social challenges such as extreme envi-
ronmental pollution, climate change, and food and water 
security, protected areas can play a key role in the conser-
vation of biodiversity and ecosystem services that in re-
turn could help us deal with these challenges. With regard 
to the above mentioned, at the Tenth Session of the Con-
vention on Biodiversity Signatories, The Aichi Biodiver-
sity Targets were set out, calling for, among other things, 
the relief of as much pressure on natural ecosystems as 
possible by 2020, the termination of species extinction and 
the protection of at least 17% of terrestrial and 10% of 
marine ecosystems (CBD, 2010). According to the Study 
of Ecosystems and Biodiversity (TEEB, 2010), establish-
ing a network of protected areas that would cover 15% 
of terrestrial and 30% of marine ecosystems would cost 
around 45 billion dollars. However, these areas would at 
the same time provide ecosystem services worth over 440 
billion dollars, which is a higher amount of money than 
the one invested in their protection. The project of smart 
investment for America’s health, economy, and environ-
ment recognize the investment in protected urban areas 
as powerful tools to addresses many challenges that cities 
are facing today. One of the case studies involving one of 
the largest urban parks in the US, Shelby Farms Park in 
Memphis, resulted in doubling the park’s economic im-
pact to more than 5% increase in propriety values within 
150 meters radius and around 67 million dollars in prop-
erty value-added (Georgia Tech Civil and Environmental 
Engineering department, 2017a). In addition to that, Re-
envisioning Nashville’s Natural Assets was much more 
than a short-term investment. Cumberland and River-
front Parks were intended to remediate brownfields, pre-
serve floodplains, and revitalize downtown Nashville’s 
cultural and natural resources. The parks were built at a 
combined cost of $61.5 million, and have helped gener-
ate $1 billion in new investment within just two blocks of 
their boundaries (Georgia Tech Civil and Environmental 
Engineering department, 2017b).  

Natural ecosystems are very diverse in organization 
and composition, interactions between species and the 
relationship with physical environment,; therefore, the 
capacity, quality, and sustainability of service provided 
can differ from one ecosystem to another. The economic 
value of global ecosystem services estimated on an annual 
level is between 16 and 54 billion dollars, with an aver-
age of 33 billion dollars (Costanza et al., 1997). However, 
many ecologists believe ecosystem services and global 
biodiversity are of incalculable value because nature is an 
irreplaceable resource of life and survival (Salles, 2011).

Nevertheless, the cost of investing in nature conser-
vation is generally very low, and the financial resources 
intended for this purpose are often considered as an un-
necessary expense by the decision-makers. The protection 
and revitalization of natural ecosystems is a process that 
provides sustainable use of natural assets and long-term 
investment that has proved to be cost-effective.

CONCLUSION

The benefits of natural ecosystems are recognized as 
the important nature conservation initiator for as many 
protected areas as possible both on a local and global level. 
In this sense, the circular economy or the green economy 
represents a new approach to nature protection that inte-
grates economics and sustainable nature conservation the 
values of which can be understood through ecosystem ser-
vices. The economy based assessment of natural assets and 
its ecological services lies in the fact that decision-makers 
pay much more attention to the cost-effective outputs and 
economic stability and much less to the sustainable use 
and conservation of natural resources. Therefore, main-
taining a balance between natural capital and the growth 
of human-created capital is essential. Increasing social 
benefits is desirable only if it is sustainable in the long run, 
and so long as this increase does not come at the expense 
of natural assets and human well-being.
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