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SUMMARY

Monitoring of protected species within protected areas (PA) is an important
component of PA management. In addition to the framework that defines the
basic preconditions for PA management and the financing mechanisms that
ensure sustainable financing for PA, a structural component of PA management is
monitoring of protected species and changes in PA over a long period of time. In
Serbia, key monitoring is carried out by the Institute for Nature Conservation as
well as by PA managers. This research aimed to identify the management
practices utilized for monitoring PA by different groups of managers. To do so,
the organization of monitoring of protected species was observed. The survey
indicated that monitoring in most PA is conducted by a ranger service, and
experts are only present when public enterprises manage national parks. A lack of
databases was identified for most PA managers, except the public enterprise
VojvodinaSume, and the problems related to reintroduction of species are mostly
financial. Therefore, in the next period, it is necessary to improve this aspect of
PA management by providing additional financial resources and better organizing
the monitoring of protected species in Serbia.

Keywords: protected areas, protected species, monitoring, protected area
managers, Serbia

INTRODUCTION

Organization of protected area (PA) management in Serbia includes
complex interaction of different actors, rules and responsibilities which are
usually interacting with sector of environment and forestry. Sustainable
management of PA represents interaction of these two sectors, as well as
involvement of different institutions which are coming from state or other
management level. Rules and responsibilities are regulated by law and bylaw
regulations, and can be on national, regional or international level. Organization

1Ilija Pordevi¢ (corresponding author: ilija.djordjevic@forest.org.rs), Goran Cesljar, Sasa Eremija,
Sabahudin Hadrovi¢, Tatjana Cirkovié-Mitrovié, Renata Gagi¢-Serdar, Ljubinko Rakonjac, Institute
of forestry, Kneza ViSeslava 3, Belgrade, SERBIA

Notes: The authors declare that they have no conflicts of interest. Authorship Form signed online.
Received: 15/11/2019 Accepted:17/01/2020



106 Dordevic et al

of PA management includes management framework, structural characteristics of
PA management and mechanisms of financing PA, while one of structural
characteristics of PA management includes monitoring of protected species
(Djordjevic, 2018). According to Law on nature protection (2009) this activity is
defined as ,,...planned, systematic and continues monitoring of nature condition
i.e. its biological, geological and landscape diversity*. Monitoring is carried out
because the need of data collection of PA characteristics in different periods,
assessment of current state and drawing conclusions about changes during that
time (Yoccoz et al.,, 2001). Subject of the monitoring represents biological
diversity (Curovic et al., 2011; Milosevic et al., 2019), changes in landscape,
historical and cultural changes, land use and human activities, external factors
and the impact of management policies and programs (Martinic, 2010). Protected
areas ensure conservation of natural resources and contribute to maintaining the
ecological balance in the region (Liogchii et al., 2017).

Reasons for monitoring can be scientific and managerial, scientific focus is
solely on “... learning, developing and understanding of the behavior and
dynamics of the monitoring system...”, while managerial character is based on
“... providing information related to management decisions” (Yoccoz et al.,
2001). This is an important characteristic because “... monitoring that does not
provide relevant information to decision makers is not useful for management and
unnecessary because it uses human and fiscal resources, which may be directed
elsewhere” (Rao et al., 2009). Also, climate change impact on flora has been
receiving increasing attention throughout the world (Simuni¢ et al., 2019;
Chivulescu et al., 2019). As one of the most important strategic, developmental
and planning aspects of nature protection, Puzovic (2016) cites biodiversity
monitoring as “... a way of looking at conditions, and above all, changes in the
field of nature protection and biodiversity”. Implementation of this monitoring
should be done through the nature protection manager, who coordinates the
protection and monitoring activities in the PA, while the supervisor monitors the
situation and changes (Puzovic, 2008).

Today, the management of PA involves the presence of managers coming
from the public and private sectors, and this has conditioned the process of
decentralization, which has shifted the focus of PA management to managers who
do not traditionally come directly from the public sector (Djordjevic et al., 2014;
Djordjevic et al., 2019/a; Nonic et al., 2014). In this research, the PA refers to the
areas that have been separated from traditional use and given to the management
of individual legal entities. These legal entities comes from the private and public
sectors and can be divided on the basis of “... who makes decisions and can be
held responsible” (Borrini-Feyerabend et al., 2013). PA managers have a
significant role to play, because the use of PA depends directly on their presence
and the activities they carry out on the field.

In Serbia management of PA can be given both to public and private
sector, while the biggest managers are coming from public sector. Within this
sector, public enterprise (PE) “SrbijaSume” and PE that manages national parks



Analysis of the organization of protected species monitoring in Serbia 107

(PENP) are the biggest managers and traditional they are coming from forest
sector (Djordjevic et al., 2014). Monitoring of protected species is carried out on
the level of these PE, other PA managers, as well as by the different institutes (ex.
Institute for nature conservation, Institute for biological research etc.) and
different environmental NGO organizations.

The goal of this research includes determination of monitoring practices
within different groups of PA managers, while subject of this research are
structural characteristic of PA management i.e. monitoring practices. The purpose
is to establish preconditions for improving of current monitoring in Serbia and
develop proposal for its improvement.

MATERIAL AND METHODS

As a research method door-to-door survey was used to collect primary
data. Collection of this data was carried out in the period December 2014 - Jun
2015. The survey consisted of three sets of questions (basic characteristics,
structural characteristics and financing mechanisms). For this paper, only
questions related to monitoring of protected species were used (questions on
structural characteristics).

The population was determined on the basis of the PA Register (2012)
from which 63 PA were selected. The criteria for the sample selection were: the
existence of a PA manager?, PA size (areas smaller than 10 ha were excluded)
and PA categories.

In order to test differences between different managers of PA, previously
defined typology of PA managers was used (Djordjevic et al., 2014). Based on
this typology, and collected answers from PA managers, the following groups of
PA managers were formed: a) PE “SrbijaSume” (PES); b) PE “VojvodinaSume”
(PEV); c) PENPs®; d) other PE (OPE); e) other managers from the public sector
(OPS) and f) the private sector (PrS)* (Djordjevic et al., 2019/a; Djordjevic et al.,
2019/b). Questionnaire was codded using SPSS software (ver. 21) (Pallant, 2011)
and data were processed by each question using the descriptive statistics and the
frequency analysis (Neumann, 2014). Furthermore, y? test of independence was
used to determine statistically significant relation (Pallant, 2011). This research
also included review and comparative analysis (Wunder et al., 2008; Keca,
Markovié, 2019) of the elements in the field of nature protection.

RESULTS
In order to test monitoring practices in Serbia, this research studied
monitoring method, existence of databases of monitoring species, need for

2 In Serbia, certain PA do not have a manager (Djordjevic et al., 2014)

$PE,NP Perdap“, PE ,,NP Kopaonik*, PE ,,NP Fruska gora“ and PE ,,NP Tara“

“The PrS is not subdivided into smaller groups, but seen as one group, in order to be able to
compare the characteristics of managers between the groups of mangers.
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reintroduction of different species and its problems, as well as the process of
NATURA 2000.
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Figure 1. Monitoring method within different groups of managers
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Figure 2. Databases on protected species within different groups of managers

Within this research, three types of monitoring methods were detected.
Monitoring is carried by rangers, expert within manager and professional
institution. As it can be seen in Figure 1 monitoring by an expert exists only in
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the PENP in half of the cases, while the professional institutions involved in
monitoring are the highest in the PENP (75.0%) and the least in the PE
“SrbijaSume*(14.8%). Monitoring by ranger is mostly present as monitoring
practice within all groups of managers. Using the %2 independence test, a
statistically significant relationship was found between the groups of managers
and the monitoring method by an expert (y2 = 12.19, df = 5, p = 0.03) and
professional institutions (y2 = 12.38, df = 5. p = 0.03), while no statistically
significant relationship was found for monitoring by rangers (y2 = 1.72, df =5, p
= 0.89). Effect size value (V = 0.00), for R-1 = 1 was assessed as small, when
monitored by an expert, and when monitored by expert institutions, effect size
value (V =0.04), for R -1 = 1 is rated, also small.

Presence of databases are crucial for monitoring of species in long time
period and Figure 2 shows these differences. It can be seen that in the PE
“VojvodinaSume”, in all cases the database exists, unlike other groups of
managers. Also, by applying the y2 independence test, a statistically significant
relationship was found between the groups of managers and the presence of the
database (¥2 = 15.86 df = 5, p = 0.00). Effect size value (V = 0.03), for R-1 =1,
was considered small.
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Figure 3. Need for species reintroduction within different groups of managers

Considering the need for reintroduction of certain species, it can be seen
that it is completely present at PENP, unlike PE "SrbijaSume” (Figure 3). Using
the %2 independence test, a statistically significant relationship was found
between groups of managers and the need for reintroduction (¥2 = 18.46, df =5.p
= 0.00), and the effect size value (V = 0.01) for R-1 = 1 was estimated to be
small.
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Figure 4. Problems in reintroduction within different groups of managers

In terms of type of problems (Figure 4), financial problems are the least
present with PE "SrbijaSume" (7.4%), as opposed to PENP (75.0%). Using the
same test, no statistically significant relationship was found between groups of
managers and financing problems (x2 = 10.02, df = 5, p = 0.08), which is the case
for acquiring of species (¥2 = 2.87, df = 5, p = 0.72) and habitat conditions (y2 =
5.15, df = 5, p = 0.40).
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Figure 5. ,,Natura 2000 in PA within different groups of managers
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Identification of Natura 2000 started in in two thirds of cases within PENP,
and none of the PA within the PE "SrbijaSume" started this process (Figure 5).
Using the %2 independence test, a statistically significant relationship was found
between the groups of managers and Natura 2000 (x2 = 25.25, df = 5, p = 0.00),
and the effect size value (V =0.00), for R- 1 = 1 was rated small.

DISCUSSION AND CONCLUSIONS

Regarding to monitoring of protected species in Serbia, it was found that
monitoring by an expert only exists in the PENP in half of the cases, while
professional institutions are involved in monitoring, mostly within PENP and
least within PE “SrbijaSume”. Protected species databases are completely present
in the PE “VojvodinaSume”, unlike other groups of managers. All PENP have
needs for reintroduction of plant and animal species, while the smallest need is
within PE “SrbijaSume”, while the main problem of reintroduction is financial
nature and is very pronounced in PENP. The Natura 2000 process has been
started in most of PENP, unlike other groups of managers.

Research on the monitoring of protected species has been conducted within
the methodology developed within the international organization IUCN. Thus,
research in Slovenia indicates that almost all PA have monitored PA and that the
current level of environmental research is appropriate and lacks socio-ecological
research (Veenviet, Sovinc, 2008), as is the case with Croatia (Porej and
Rajkovic., 2009), while in Serbia, the situation is completely opposite in terms of
data collection and research on socio-ecological issues and processes in the PA
environment (Piscevic, 2009).

In order to adequately perceive all changes occurring over a long period of
time in the PA, it is necessary to introduce appropriate monitoring, however what
has been done so far “... is far from meeting the minimum needs and EU
standards” (Puzovic, 2016). This author states that professional and scientific
institutions do not have the appropriate financial resources to deal with this
comprehensively and systematically, whereas the managers of the PA, to whom it
is a legal obligation, are generally disinterested or without the professional and
material capacity to implement it appropriately, except in rare case of NP and in
the area of autonomous province of Vojvodina (Puzovic, 2016). The monitoring
of protected species is carried out in all PA in Serbia, mostly through the ranger
service of the PA, with the exception of the PENP, who in the half of the cases
have an expert involved in these activities. Slovenia also monitors conditions in
PA and the current level of environmental research is satisfactory (Veenviet and
Sovinc, 2008). On the other hand, in Serbia there is a problem of continuous
monitoring, of certain species of plants and animals, which is only carried out in
individual cases by PENP. Also, there is a problem of lack of digital databases on
protected species of plants and animals in all studied PA managers (exception is
PE “VojvodinaSume”).

Proposals for improving of existing monitoring include the establishment
of an additional organizational unit for monitoring of protected species at the
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level of the PA manager and external involvement of organizations/institution
specialized in monitoring. One of the problems in realization of this activity could
be limited financial and human capacities, so sustainable model of financing PA
needs to be formed. Financing of PA by state should be separated in two
directions, one dealing with running costs and other with the costs of improving
and monitoring of PA. As a proposal for future research studies, it is suggested
identification and analysis of the needs for monitoring of protected species, as
well as the necessary organizational, human and financial capacities.
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