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Abstract. Development of geodetic education and practice acgompanied by changes in the development
of society. Country isolation at the end of"2fentury had a huge influence on surveyors praatierbia.
The beginning of 21 century brought democratic changes, membershifuiopean Union as an important
goal, and, generally, opening the society for clearig many spheres.

The most important changes in the field of geodesie reform of educational system, establishmenealf
estate cadastre and realization of projects thrantgrnational cooperation. These changes created a
opportunities for employing surveyors in many neeas. Today, a lot of geodetic experts work ontjuors
where it has not been possible before. This papseribes employment opportunities for Serbian suonse
and explains the experience in doing surveyinp@Serbian market that have been obtained so far.
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the past 77 years, this type of higher educatiasexdh
1 Introduction through various stages. At the beginning it wasthos
The last decade of the ®@entury in Serbia was Pased on the knowledge and experience of experts
marked by disintegration of the Former Yugoslavidf@néd in German and Austrian universities. The
war, poverty, economic collapse, high inflationeratSituation changed quickly, and fewer and fewer

and isolation due to international sanctions. TH&achers were educated abroad. , .
circumstances in which the country found itself in Higher education in the field of geodesy in Serbia

caused a general stagnation in the areas of ecqnof}f! P€ acquired at three academic institutions:

technology and science. This trend was most clearlyr University of Belgrade - Department of
reflected in the gap in technological development a Geodesy and Geoinformatics, Faculty of Civil
did not bypass geodes. In the year 2000, over adgec Engineering in Belgrade,

later than in other post-communist countries, dmtia ~ University of Novi Sad - Department of
political system was replaced by democracy with ~ Geodesy and Geomatics, Faculty of Technical
strong inclination for further socio-economic ~ Sciéncesin Novi Sad, and o
development and aspirations to join the EU. Thislgo — College of Applied Sciences of Civil
implies a series of conditions that a candidatentigu Engineering and Geodesy in Belgrade -
must fulfill, along with a number of structural ciyes Department of Geodesy and Geomatics in
that need to be implemented in all institutionsthaf Belgrade. o _

government. Apart from these institutions, it has to be

The modernization of the legal system caused Byentioned that a significant number of experts who
reformation of existing and adoption of new |egé4|vork in b.o'th civil and m|I|_tary sector were eduahte
regulations allowed access to foreign investors afl the Military Academy in Belgrade. In the years
banks. All of these changes can be observed fréer World War Il the higher education in the dieif
different points of view, but the fact remains tha@€odesy could also be acquired at the Army officer
Serbia has untapped natural resources, inexpensigg0ol. From 1953 military trained its geodetic
workforce and great potential for investments. IR€rsonnel at the Geodetic officer school, thenil unt
addition, Serbia has a large number of well trainet?00, at the Military Academy, when the last clabs
professional workers that have been leaving tigficers-geodetic specialists was enrolled. Duriinig
country for decades due to unemployment or lofine the number of officers enrolled into the geade
wages. This is a troubling state of affairs andsit Program varied. In the first decades there wewsrgel
necessary to implement measures which will givaimber of officers getting educated in the field of
young people the opportunity to stay and creaitea |geodesy but the_ _numbe_r decreased over the yealrs _unt
for themselves in their home-country. Opening thé@P05 when military finally stopped its geodetic
country to foreign investors would resolve th&ducational program. This was caused by the
problem of unemployment and create the conditio§§rnking of the country’s territory and decreased
for economic development and scientific progress. démand for geodetic professionals. This poses a

serious question whether Ministry of Defence has th

2 The changes in the field of geodesy ability to maintain the Military Geographical Irstie

. . . . th i ilitary facility f formi et
Changes in geodesy in Serbia that occurred in t%%tiviﬁersnﬁllgl military facility for performing geotte

19" century have been caused by changes in thé _ o _
education of geodetic professionals and economg. THistory of higher education in Serbia
new millennium has brought new challenges and |n 1834, Milo§ Obreno¥ Prince of Serbia

opportunities for employment not only in narrowlyannounced a decree by which the “High School” in

specialized professional areas. _ Kragujevac (state capital at the time) was to bexam
Still, there are many areas in which the necessijllege with a purpose of educating technical

for hiring geodetic experts has not yet beeprofessionals which the newly formed country lacked

considered. The first rector was Atanasije Niké)i a geodetic
2.1 Changes in the education system for geodetic €Xpert. The college was quickly formed and in
professionals 1837/38 its professors started teaching severargén

The organized system for higher education (gﬁ)urses comparable to studies of philosophy. One of
. . . . tical try, at that ti
surveying staff in Serbia was formed in 1935. Overe courses was practical geometry, at that tifteera
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used for what we now call geodesy. It wawould get a degree equivalent to a trade or vogatio
immediately apparent that adequate teaching staffhool diploma (today a student can earn such a
cannot be found in a country where the majority afegree at the College of Applied Sciences of Civil
people were still illiterate and that teachers must Engineering and Geodesy). Since 1960 geodetic
acquired abroad. In 1840, the college was moveddducation could also be acquired at College of
Belgrade which was better connected to Europeapplied Sciences of Civil Engineering and Geodesy
university centres and was, as a new capital city, Belgrade [3], and since 2007 at the University o
undergoing planned urbanization. Novi Sad — Faculty of Technical Sciences [4]. Dgrin
The college was initially envisioned as arthe vyears all these institutions changed their
extension for the six year high school program,ibut curriculums to meet industry demands.
1863 the college was transformed into the “High The last and probably the most influential
School” or a University. The “High School” taughtgeodetic department curriculum reforms were adopted
technical and general education courses, but quite2001, after 15 years of isolation due to ecommomi
quickly, in 1875, the "High School” High Academicand political sanctions. This general educationrraf
counsel proposed the educational reform which wass aimed to increase study programs efficiency on
supposed to introduce new courses and structureatb universities in Serbia. The efficiency of a du
the university, including formation of the geodetiprogram was considered low if students need more
department. After the adoption of legal reforms ithen nominal period of time to complete a progrdm,
1880, the term geodesy replaced the term practisaidents fail their courses, if students requirereno
geometry. than one academic year to complete a course beif t
In 1897, the technical college was divided intpercentage of students who graduate was below of
three departments: Construction and Engineeringgpectation. All above mentioned low efficiency
Architecture, and Mechanical Engineering. Singearameters were present on all universities ini&erb
then, geodetic education is taught at the School ©h average, 7,51 years were required for the
Civil Engineering [7]. The state geodetic authoritgompletion of a five year study program (counting
was formed in the same year and all geodetic ceursmly students who graduated), 45% of enrolled
taught at the Construction and Engineeringtudents dropped out before graduation, on average
Department were required to provide practicdl,45 years were required for completion of all sesr
education. in one academic year and almost 46% of students hac
Higher education in Serbia was further improvetb repeat the whole second year of their studies
with the adoption of Law on University and therogram [6]. The most common reasons for this state
formal formation of the Belgrade University in 190%®f the education system are overworked students anc
when all departments became independent collegggd academic system [6]. However, the reasons for
[7]. The geodesy group was formed in 1935 at thkis kind of inefficiency of the education systeanc
College of Civil Engineering, and in 1947, it be@ambe divided into two groups: systemic (institutional
the geodesy department. This allowed the studemtsd extra-systemic (individual, family, social). Al
who graduate at this department to gain the tifle this prompted the need for reforms along with et f
“Geodetic engineer” [7]. From time to time, newhat our education system greatly differed from the
courses were deemed necessary for education of remucation systems in developed countries.
geodetic engineers or were developed from existing Since October 2005, a new curriculum, based on
areas of expertise thatre added to the curriculum. provisions of the Bologna Declaration, was used in
the geodesy and geoinformatics department at the
Belgrade University Faculty of Civil Engineering.
The basic education model on the geodesthe new structure of the academic program divides
department of the FaCU|ty of Civil Engineering Iﬂhe geodesy Study program into three degrees:
Belgrade has practically remained the same but tBgchelor (BSc), Master (MSc) and Doctoral (PhD).
courses changed the way they were organized ovefe new element is the introduction of moduleshia t
last 65 years. The studies used to last four yé&ia@s, master studies. Since the academic year 2008/09
five. Students from all civil engineering departmnstudents were, at the beginning of their master
used to take same courses for the first two yeftes aprogram, given a choice between two modules,
which they took more specialized courses. There Wgéodesy or geoinformatics, and in 2009/10, module
also a two year study program after which a studgghd management was also introduced [2].
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Undergraduate studies have been changed agairb@étause the scope of geodetic activities that cbeld
2008/09 and in 2014/2015 in order to corregierformed by privately owned geodetic companies,
deficiencies of the earlier curriculum. was legally prescribed. This liberalized the marfoet
The Faculty of Technical Sciences in Novi Sadeodetic activities allowing formation of private
was founded in 1960 and provides students witeodetic companies and their prosperity.
opportunity for higher education in areas of gegde . .
and geomatics from 2087 The study program in this%;eOde“C practices before 2002
college is divided into three degrees: BSc, MSc and Development of geodesy in Serbia started in 1837
PhD. The difference between this program and tMéen Prince Milos Obrena¥ibegan tackling the
program at the Faculty of Civil Engineering ofssue of cadastral surveying and land classificatio
Be|grade University is program structure. HerErom that point until 1918 efforts were made tcatee
undergraduate studies lasting four years and oaeurvey and cadastre system. Geodetic surveying o
additional year for master studies while in BelgradSerbia during that period was predominantly
the undergraduate studies lasting three yearsvand ferformed by officers from Viennese Military
additional years for master studies, along with tffeeographical Institute. Serbian military authostie
possibility to continue master studies of geodesy 8dopted this survey data and, in 1876, initiated
geomatics in the [4]. formation of the General Staff's Geographical
Higher School for Civil Engineering - GeodesyPepartment and the establishment of Serbian
was also formed in 1960. This school also underweMilitary-Surveying Service.
reforms to adjust its study program with the Civilian authorities established control over
provisions of the Bologna declaration. records on immovable property and property rights i
The three year geodesy_geomatics Study progrd{glg when General Cadastre Directorate was
has two specializations: applied geodesy and stg&ablished as a part of Ministry of Finance.
survey and cadastre. After the completion of Another significant year for the development of

undergraduate studies students have an option State geodetic service was 1947, when State Geodeti
enroll into the additional one year specializatioAdministration of Republic of Serbia was establithe

program [3]. Since then, this administration was an integrat par

Conducted reforms and efforts invested into tH8€ ministry in charge of state finances, but wias a
formation of new study programs shows theccasionally structured as an independent state
willingness of teaching staff to improve and acquirauthority. _ _
new skills while developing much broader Intensive work on establishment of a geodetic
cooperation with other European universities. THetwork and state survey in Serbia started in 1921.
primary goal of the education reforms was to previdState survey was completed in 1977, prompting a
professionals for the Serbian job market, but atso period of intensive land consolidation process. In

guarantee that our professionals are competitithgn addition to the working in the State Geodetic
international job market. Administration and Military Geodetic Service, agar

number of surveyors simultaneously worked in the
area of geodetic engineering (around 45%). This
Development of geodetic market in Serbia wasgnificant number of geodetic professionals worked
often influenced by social circumstances and varyinn project and design studios, construction and
influx of capital. There are two distinct perioasthe investment companies. Increased volume of capital
development of geodesy related business. The ficginstruction projects, both in country and abroad,
period lasted from the beginning of geodetic atisi after the World War II, played a significant partthe
in Serbia until 2002 when revised Law on Statgevelopment of geodesic engineering.
Survey, Cadastre and Registration of Real Estate After the World War Il, the authorities started an
Rights was adopted. The second period covers #@mabitious reform of the State Geodetic
time after the adoption of said Law. The maikdministration. The period between 1945 and 1987
difference between these two periods is the stractwas characterized by ambitious plans and increasec
of owner’s capital. Until 2002, geodetic activitieslemands from the authorities on one side and lack o
were performed exclusively by state ownetechnical equipment and instruments on the other.
companies or companies not primarily registered fdihis period was characterized by a tendency to
performing these activities. After 2002, this chethg decentralize administration, which resulted in werev

2.2 Changes in the economy
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development and maintenance of records, and therking conditions for employees, while others were
neglectful attitude towards basic geodetic acesitin implemented in order to meet the demands of busines
addition, Socialist Federal Republic of Yugoslaviawners and citizens for greater efficiency in pabli
(SFRY) membership in the International Union o&dministration. Among the most important projects,
Geodesy and Geophysics was intermittent due éstablishing new AGROS GPS permanent stations
inactivity and the nonpayment of dues. network, and creating corresponding software fer it

The period after 1976 is characterized bgontrol center, formattingligital archive, mortgage
extensive preparation for the unification of albystem, mass appraisal system of real estate marke
property records kept in the land registry and stada values, the introduction of geo-portal and manyeth
which was not legally regulated until 1988. Thisvere done. The development and application of new
model is considered to be reasonable and dependatdehnologies required a high level of education and
and the retrieval of cadastre data efficient atidlvke. accumulated professional experience.

Republic Geodetic Authority (RGA) as it exists  Gaining professional experience was enabled
today, was formed in 1992, by consolidating th#hrough training, workshops, seminars, study visits
Republic  Geodetic  Administration, municipaland through conducting pilot projects. For further
geodetic departments and almost all surveyirdgvelopment of geodesy in public administrations it
companies. In 1992 the RGA had approximatelyecessary to provide continuous education of
3.500 employees, which included nearly all afmployees and to ensure the sustainability of the
surveying personnel in the country. RGA experiencetthieved results and an upgrade of accomplished
significant personnel reduction in 2002 when newachievements.
legal provisions allowed private companies to penfo Changes in the economy required changes of
certain surveying and cadastral maintenanéegal regulations. In order to eliminate the profse
procedures. Since then, a variety of surveyimgnd shortcomings in the implementation of the
companies and organizations, whose number is quita@sting legal framework, the Serbian Government
difficult to determine, have been formed in Serbia. adopted the Law on State Survey and Cadastre in

The period between 1995 and 2001 wa&009 [8], whose provisions introduced a number of
characterized by a large number of projects okw possibilities in regards to surveying actidtie
strategic importance for the State. Since 200%r affThis law created a basis for the National Geospatia
the changes in the political and social system ata Infrastructure, prescribed mandatory formation
Serbia, conditions for new economic developmenf cadastral information system defined by the
have been created. There is a need for more ingendransition to the new national reference systencivhi
development and application of new technologies in line with the European reference system, and
The future development of geodesy is aimed at tivdroduced mass appraisal procedures. It also
expanding role of the private sector, establishneéntintroduced provisions aimed at creating more oyderl
an efficient cadastre, implementation of newnvironment with regards to organization and human
technologies, and staff and public education. resources management of private geodetic companies

- - At the same time, The Geokarta - Institute for
Geodethic practices after 2002 Cartography and Republic Geomagnetic Institute

New phase in the development of Republigere attached to the RGA.

Geodetic Authority and geodetic activities in gaher Development of geodesy in military continued
started in 2002, when a donor conference Inltlaedak)ng with the deve]opment of geodesy in the awili
number of development projects financed by dongector. The largest numbers of surveyors working fo
countries, and aimed to improve staff anfhe m|||tary are emp]oyed in The |\/||||tary
technological capabilities of the RGA. One of theeographical Institute, a descendant of The General
largest and most important projects was the "Caelasgtaff Geographical Department. A smaller number of

and real rights register in Serbia project” whichsw surveyors are employed in other departments at The
financed by World Bank, GTZ, SICAD GeomaticsmMinistry of Defense.

and Norwegian, Austrian, Japanese and Swedish The Military Geographical Institute is an
governments. Apart to this project, which wagstitution which is engaged in research, develagme
completed in 2012, other projects, were alsghd manufacturing operations in the areas of ggodes
implemented. photogrammetry, cartography, geographic

Some donor projects aimed to improve thgformation systems and other surveying disciplines
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In the period between 1945 and 2000, various mylitaout their activities. The benefit that these
schools have trained 760 experts of all surveyirgyganizations can gain through employment of
profiles, who used their expertise performing vasio geodetic professionals is immense, but it seemis tha
tasks for the military, legal and physical pers@ss not everyone is aware of this fact.

well. The future of The Military Geographical The private sector entities include private
Institute is in question because of significardurveying companies, distributors of surveying
disadvantages in planning. The scope of requireduipment and companies where surveying is a
projects and the number of trained personnel wete secondary activity. After the change of legal
correlated, that caused the cancelation of theanyli provisions in 2002 which created conditions for the
geodetic study program in 2000 [1]. In additione thformation of private enterprises, there was a redoc
fact that this profession required training workaaa in the number of employees in the Republic Geodetic

has for a long time been ignored. Authority compared to the number of geodetic
professionals employed in private sector. The work

3 Employment opportunities for geodetic was divided and so the Republic Geodetic Authority

professionals took over the task of establishing a real estatiastae

Geodetic profession is one of the oldest techniiir;d private land surveying organizations executed
i€

professions in Serbia. Employment opportunities f Id operations and _procedures. ane the Ie_gals bas
surveying personnel in Serbia are numerous, afff OPeration of private geodesic companies was
generally can be divided into: " “created, very rapid restructuring of surveying
_ public sector entities ' enterprises followed. In 2002 there were 92 private
_ private sector entitieé geodetic enterprises with 500 employees. In 2088 th

The public sector entities are all organizatiofd!Mper increased to 631, and the number of
that use terrain information, maps and databases® ployees to 2000. The largest increase in the Bumb

real estate: RGA, government institution, state @vn © newly registered private surveying companies was

companies with various engineering departments efd 2002 and 2003. When it comes to the type of

Surveying staff in Serbia is usually employed ilr]egistered entities, the number of individual

patrepreneurs is far greater than the number of

governmental agencies which are responsible for t . tin Belarad here the situds
surveying, formation and maintenance of real estdt@"Panies, except in Beigrade, where the situason

records. At the time when the RGA was establish averse.d [5]- According_ to Licence register of
(in 1992), it employed amost all geodetidi€Public Geodetic Authority on date™®larch 2015,

professionals in the country. Few surveyors We4§7 geodetic private offices had a licence for work

employed in larger state-owned enterprises w

needed this type of staff, but whose primary aivi Along with increasing in the number of private

was not geodesy. A lot of surveyors were employnedsijeOOIEtiC Companies.’ thgre was .alsp incrgasing in
educational and military institutions. Over timégt nym_ber_ of companies m_volved In importing an_d
ﬂlstrlbutlng surveying equipment. The increasing in

number of employees in state administratio L .
decreased, while the private sector created a number of these companies is noticeable after

steadily increased its number of employees. OO In order t9 make the WO”.( process more
In addition to The RGA, which employs theefflment, along with surveying equipment, various

largest number of surveyors, municipal urbanisﬁ‘Pﬂware solutions were required. So, in addition t

departments also require geodetic professiona‘ijés'[rIbUtIon of equipment, a large number of these

Almost, every local urban planning departmerﬁompanies were engaged in the distribution of

employs at least one geodetic expert. The reason %)ftware written for a variety of surveying tasks.

this is the nature of jobs that are surveying etspeffde number of surveyors, especially the younger

trained to do. and which are related to thgeneration, are employed with companies that peocur

management of maps and plans tools, service equipment, perform training and ptev
One of opportunities for employment of geodetiI:eCh'r;\'C"’lltor ]E)ther Sl_Jpportt. q ft ¢ dat
staff are state institutes and agencies in chafge o ~Part 1rom imported —sottware ior —data

forest and water management, mining of miner focessing, there are seyeral Serbian  software
resources, energy distribution and so on. T velopment companies which successfully created
possibilities are numerous because all the 8ftware for a number of uses in geodetic actisitie

institutions rely on maps and plans in order taycar=ducational institutions — have recognized the
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importance of software development and th& Conclusion
importance of experts knowledgeable in both geodesy

; . . . Although the surveying profession in Serbia is
and programming, and established Ge0|nformat|8%e of the oldest, it can't be said to be the most
and Geomatics study programs.

numerous. According to some estimations, the number

Although the computer cannot replace humans | ) . .
performing all required tasks, they can be used (t)o geodetic professionals is about 5000. As before,

speed up time consuming tasks, to reduce tRnOSt experts were employed in governmental

possibility of human eror and to increasglgencie.s, while others worked for prjvate geodetic

competitiveness of geodetic professionals in the jgompames. A small number O.f experts Is now Wofk!“g

market. on software' development, distribution and servicing

The issue that is in the centre of attention both Pf sur\_/eylnfg h_equmefnt, but emptl_oy_ment
global world and in Serbia is land management yoli(?pportunltles or this type of experts are not Ed't.o

and sustainable land management. The land is n rrllese. There are numerous governmen_tal agencies an
Bal government institutions that require spatiata

in a way that will preserve it for generations tone. Tor their activities and this represents an oppotju
for employment of geodesic professionals. In

On the other hand, population growth requires N dition, foreign companies also present employment
areas of land to be used for residential and alguial ' g P b ploy

purposes. Land management policy is trying to ﬁndogﬁgggnltles but their needs are still not clearly

way to satisfy the_ needs of the population an_d 0 In the future, in addition to the maintenance of
preserve the environment for future generations

Although a lot of the Serbian population is curhgent [jeg’j\l/lelﬁsﬁteentCoa:‘dtisetr;,)umrld\:velsca?] CFZ)r;losriI(%rforrs'gc]:f
struggling with basic existential problems, dedchat P Y Prs)

A ) : r}elated to restitution and land consolidation agdat
individuals have recognized the importance Qq . i
markets for employment of geodetic professionals.

educating experts who W'l.l be educated n geOde%’though the development of these important issues
but also will be able to implement techniques for

) : o . .depend on the decisions of state authorities and
effective land management. With this in mind, in . .
T . . allocated resources, geodetic personnel remains
2009, several education institutions in Serbia haye g :
created  stud roarams  dedicated to  lan peful that the governmental policies will be
y prog irected towards the food production as one of the

management. teps towards correcting decisions made by the
The most commonly method used for lang cP> t 9 y
authorities several decades ago.

development in Serbia is land consolidation. Aier
decades, long break in use of this method (due Mferences
economic reasons), several municipalities in Serbia o _
have recently begun land consolidation projectEtlBakrac, T. S., Tatomirovic, S., Bankovic, D. R. and
Given the lack of developed agricultural land in Botnskc))v, M.(30;_le)Sk?I0\:)anjedl(;Jsavrsavargje(kadre: ZZ‘
Serbia, and due to the fact that the consolidatiaa potrebe geodelske Siuzbe od drugog svetskog rata do
. X . . . . danas.Vojno delo, pp 466-478, 2011.

done mainly in Vojvodina and in the regions nejﬁ]

n

: land lidati Id Bozic, B. and Raskovic, M.(2008)ew master study
Morava river, land consolidation could represent an' ,,,q-amme in land law and economy at the Faculty of

important market for the employment of surveyors. ciyil engineering the University of BelgradelG

Recognizing the importance of these land working Week 2008., Stockholm, Sweeden, 14-19 June
management measures and allocating sufficient 2008.

resources for their implementation could signifityan [3] College of Applied Sciences of Civil Engineeringlan

increase demand for geodetic professionals. Geodesy, Department for geodesy and geomatics: Web
The arrival of investors and foreign companies in page. Retrived from:

Serbia creates the environment for the employment o http://www.vggs.rs/geodetski_odsek/index.html,

experts in various fields who will be working o 26.3.2015.

various projects. Geodetic personnel can becomg413TFaculty of Technical Science in Novi Sad, Departimen

“ » 1or Geodesy and Geomatics: Web page. Retrived from:
valuable part of any team when the “task at hand http://www.ftn.uns.ac.rs, 26.3.2015.

requires spatial positioning. [5] Gospavic, Z. and Piperac, D.(200®zvoj trzista
geodetskih poslova i privatne geodetske prakse u
Republici Srbiji Geodetska sluzba, Vol. 38, No. 111, pp
20-24, 2009.
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